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IHHOACHUTEJBHAA 3AIINCKA
[IperionaBanne ydeOHOro Kypca «XHMHH» B OCHOBHOW IIKOJE OCYILECTBIAETCS B
COOTBETCTBUM C OCHOBHBIMM HOPMAaTHUBHBIMU JIOKYMEHTAMH W HMHCTPYKTHMBHO METOAMYECKUMU

MarepuagamMu:
(4 3akon Poccuiickoit ®eneparuun  «O6 oOpazoBanuu B Poccuiickoit
®enepanun» oT 29.12.2012r. No273-D3;
v denepanbHbIil TOCYIAPCTBEHHBIH 00pa30BaTEIbHBI CTaHAAPT CPEIHETO

obmero obpazoBaHus (yTB. IprKa3oM MuHucTepcTBa 0Opa3oBanus U Hayku P® ot 17 mas
2012 r. N 413) ¢ u3MeHeHUsIMU U HonodHeHusIME oT 29 nexadps 2014 r., 31 nexadbps 2015
r., 29 utons 2017 r., 24 cenrsiops, 11 nexadps 2020 r.

v [IpumepHass ocHOBHasi oOpa3zoBaTeldbHas MNPOrpaMMa CpPEIHEro OOIIero
oOpa3oBaHus, o00peHa pelieHrneM (GeaepaTbHOrO YIeO0HO-METOAUYECKOTO OOBEIMHCHHUS
1o obmiemy oopazoBaHuto (MpotToko ot 28.06.2016 Ne 2/16-3);

v [Ipumepnass mporpamMmma cpeaHero (IOJTHOTO) OOIIEro oOpa3oBaHUsS IO
xumun 17151 10-11 kitaccoB 0011e00pa3oBaTENbHBIX YUPEKISHUN
v Xumus. Paboume mnporpammel. Ilpenmernas nunus yueOHukoB O. C.

I'a6puensna, U. I'. Octpoymona, C. A. CnagkoBa. 10—11 kmaccel: yaeOHOe mocodue ams
obmieoOpazoparenpHbix opranm3amui / O. C. Tabpuwensn, C. A. CnagkoB — M.:
[Ipoceemenue, 2019.
v OcHOBHOI 00pa30BaTEILHOM MPOTPAMMEI CPEIHETO O0IIEro 00Pa30BAHMH.
ILi1anupyemMsle pe3yIbTaThl OCBOEHHS Kypca

JleaTenbHOCTh yunuTenss B OOy4eHUH XWMHUHM B CpelHed (IOJHOM) IIKOJe JOJDKHA OBITH
HAalpaBJieHa Ha JOCTH)KEHHE 00YJaIOIIUMUCS CIICAYIOINX JUYHOCTHBIX Pe3yIbTATOB:

— B I[IEHHOCTHO-OPHEHTALMOHHON c(epe — OCO3HAHWE POCCUHCKON TpakIaHCKOU
UACHTUYHOCTH, MATPUOTU3MA, IyBCTBA TOPJIOCTH 33 POCCUHCKYIO XUMHUYECKYIO HAYKY;

— B TpylnoBoH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JasibHEHIIEH
00pa3oBaTeNbHON TPASKTOPHH WIIH TPYIOBOH EATEILHOCTH;

— B [103HABATEIbHON (KOTHUTUBHOM, MHTEIUIEKTYaJIbHON) cepe — yMEHUE yIpaBiIsTh
CBOEH MM03HABaTEIbHOM JESITEeIbHOCTIO, TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHMIO, HA MPOTSHKEHUU BCEM XU3HM; CO3HATEIbHOE OTHOIIEHHE K HENpPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCHEIIHON Mpo(ecCHOHaNbHOM U 00IIECTBEHHOM e TeTbHOCTH;

— B chepe cOepeReHus 310pOBbsl — NPUHATHE U peaTu3alysl [IEeHHOCTEH 3J0pOBOro U
6e3omacHOro o0pasa JKU3HHU, HETPHUITHE BPEIHBIX MPUBBIUEK (KypeHMs, YIOTPEOICHHs aKoros,
HapKOTHKOB) HA OCHOBE 3HAHUH O CBOWCTBAX HAPKOJIOTUYECKUX M HAPKOTHUECKUX BEIIECTB.

MeTanpeaMeTHbIe pe3yJIbTAThl 0CBOEHHS BHINYCKHUKAMH cpeaHei (M0JIHOM) HIKOIbI
Kypca XHUMHUH:

—WCIIOJIb30BaHNEe YMEHUH M HABBIKOB Pa3lIMYHBIX BHJIIOB ITO3HABATEIHHOW NESTEIHLHOCTH,
MPUMEHEHHE OCHOBHBIX METO/0B MO3HAHUS (CUCTEMHO-WH(GOPMAIMOHHBIN aHalu3, HaOII0/IeHHe,
U3MepeHue, MPOBEJCHUE YKCIEPUMEHTA, MOJCIMPOBAHHE, UCCIIE0BATENbCKAs JeSITEIbHOCTD) IS
M3YUYEHHS pa3IMYHBIX CTOPOH OKpYXKAroIled 1eHCTBUTEIbHOCTH;

— BJaJICHUE OCHOBHBIMHM  MHTEJUICKTYAIbHBIMU  OHepanusMu:  (GOpMYyJIHpOBKa
THIIOTE3bl, aHATM3 W CHHTE3, CPaBHEHHWE M CHCTEMAaTh3alus, O0OOIIeHHWEe W KOHKpETH3aIus,
BBISIBIICHUE TPHYUHHO- CJIC/ICTBEHHBIX CBSI3€H M MOWCK aHAJIOTOB;

— MO3HAaHWE OOBEKTOB OKPYKAIOIIETO MHpa OT OOIero uepe3 OCOOCHHOE K



€AMHUYHOMY;

— YMEHHE TEHEpUPOBATh WU U ONPENENITh CPEACTBA, HEOOXOIMMBIE NIl UX
peanu3aiuy;

— YMEHHE OIPENCATh eI U 3a/1a4d JAeSITeIbHOCTH, BRIOMPATh CPEJICTBA pPeaTnu3alluu
LEeIH U IPUMEHSTh UX Ha MPAKTHKE;

— MCIOJIb30BaHUE PA3IUYHBIX UICTOYHUKOB JJISl TOJMYyYEHHUS] XUMHYECKON HHpOpMaInH,
MOHMMAaHUE 3aBUCUMOCTH COJIepKaHus W (OpMbI TpeacTaBieHUs HHpoOpManuu OT Ienei
KOMMYHHKAIIUU U aJipecara;

— yYMEHHE MPOJYKTUBHO OOLIATHCS M B3aUMOJECHCTBOBATH B IMPOIIECCE COBMECTHOM
JEeSATEbHOCTH, YYUTHIBATh TO3UIMH JPYTUX YYACTHUKOB ACSITEIHLHOCTH, 3(PPEKTUBHO pa3pemiaTh
KOH(JINKTHI,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON WH()OPMAIMOHHO-TT03HABATEILHON
NEeSATeNIbHOCTH, BKIIIOYAash YMECHHE OPUEHTHPOBATHCS B PA3IMUHBIX HMCTOYHUKAX HH(pOpMAIwH,
KPUTHUYECKH OIICHMBAThb M WHTEPIPETUPOBATh HH(MOpPMALNIO, TOIYyYaeMYyI0 U3 Pa3IUYHBIX
HUCTOYHUKOB;

— YMEHHE HCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHKAI[MOHHBIX
texHonoruil (nanee — UKT) B pemieHun KOrHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3aa4 ¢ COOJIOJIeHUEM TpPEOOBAHWN OSPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHUCHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHICCKUX HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;

— BJIAJICHUE SI3LIKOBBIMU CPEACTBAMH, B TOM YHCJIEC U S3BIKOM XUMHUU — YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHUs, UCIIOJIb30BaTh aJICKBAaTHBIC SI3bIKOBHIE CPEJCTBA, B
TOM YUCJI€ ¥ CUMBOJIbHBIC (XUMUYECKUE 3HAKU, (POPMYIIBI U YPABHEHUS).

[IpenMeTHBLIMH pe3yabTAaTAMM M3Y4YCHHs XUMHHM Ha 0a30BOM YpPOBHE Ha CTYIEHU
cpenHero (IOJIHOr0) 00IIero 00pa3oBaHUs SIBISIOTCS:

1) B [T03HABATENIBHOM cdepe:

— 3HaHHUE (MMOHUMAHKE) U3yYEHHBIX MMOHATUN, 3aKOHOB U TEOPHIl;

— yMEHHE OIHUCHIBATh JEMOHCTPAIIMOHHBIE U CaMOCTOATENBbHO TIPOBEJIECHHBIE
AKCTIIEPUMEHTBI, UCTIOJIb3YS JIJISl TOTO €CTECTBEHHBIN (PYCCKUM, POTHON) SA3BIK U SI3bIK XUMUU;

— yMEHUE KJIacCH(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, TPOCThIE U  CJOXKHBIE
BEILIECTBA, B TOM YHUCJIE€ M OPraHUYECKHE COEIMHEHMS, XMUMHYECKHE PEaKlIUH IO Pa3HbIM
OCHOBAHUSIM;

— YMEHHUE XapaKTepU30BaTh H3YUYEHHBIE KJIACChl HEOPTraHWYECKUX MU OpPraHUYECKUX
COEIMHEHMI, XUMUYECKHUE PEaKIINH;

— TOTOBHOCTh  MPOBOAMTH XUMHYECKHH OKCIIEPHUMEHT, HaOmogaTh 3a  €ro
MpoTeKaHueM, (PUKCUPOBAThH PE3YJIbTAThHl CAMOCTOSITEIBHOTO M JIEMOHCTPUPYEMOTO IKCIIEPUMEHTA
Y JIeNaTh BBIBOIBI;

— ymMeHue (popMyInpoBaTh XUMUUYECKHE 3aKOHOMEPHOCTH, MMPOTHO3UPOBATH CBOMCTBA
HEU3y4YEHHBIX BEIIECTB IO aHAJIOTUU CO CBOMCTBAMH M3yUEHHBIX;

— MOWCK HMCTOYHMKOB XUMHUYECKOW WHPOpMAIUHU, TMOIYyYeHHEe HEOoOXO0IUMOi
uH(pOpMalUY, €€ aHaau3, W3TOTOBJICHHE XHUMHUYECKOTO WH(HOPMAIMOHHOTO MPOAYKTa U €ro
MpE3CHTALINS;

— BIaJeHHe O00s3aTeNbHBIMH CHPABOYHBIMU MaTepuanamu: Ileproaumdeckoil cucteMoit
xumuueckux snemeHToB JI. M. MenneneeBa, Tabiuieil pacTBOPUMOCTH, 3IEKTPOXMMHUYECKUM
PAIOM  HANpPsDKEHUW METAJUIOB, PSAIOM  AJIEKTPOOTPUIIATEIBHOCTH — JUIS  XapaKTEePUCTHKU
CTPOEHHUSI, COCTaBa W CBOWCTB aTOMOB JJIEMEHTOB XHMHUUYECKHX 3JieMeHTOB |-V mepuomoB u



00pa30BaHHBIX UMH MPOCTHIX U CIIOKHBIX BEIECTB;

— YCTaHOBJICHHE 3aBUCUMOCTH CBOMCTB M IPUMEHEHMSI BaXXHEHILINX OpPraHMYECKUX
COCAMHEHUI OT WX XMMHMYECKOT'O CTPOCHHS, B TOM 4YHCIEe U OOYCIOBICHHBIX XapaKTEPOM 3TOTO
CTpoeHus (MpeeIbHBIM WIIH HeTIPEICIbHBIM) U HATHYUEM (DYHKIIMOHAIBHBIX TPYIIIL;

— MO/JICJINPOBAHUE MOJIEKYJI B)KHEHIIINX HEOPIraHUYECKUX U OPIraHUYECKUX BEIIECTB;

— [IOHMMaHHE XMMHUYECKOH KapTHMHbBI MHpa KaK HEOThEMJIEMOM YacTH LEeJIOCTHOM
Hay4YHOI KapTHUHBI MUPa;

2) B LIEHHOCTHO-OPHEHTAIllMOHHOM cdepe — aHajlu3 U OLIEHKA IOCIEACTBUN i
OKpy’Karoliel cpezbl OBITOBOM M IPOM3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKa, CBA3AHHOM C
MIPOU3BOICTBOM U NEPEpabOTKON BAKHEHIIIMX XUMHUYECKUX MPOITYKTOB;

3) B TPYAOBOM cepe — MpOBEACHNE XUMUYECKOTO IKCIIEPUMEHTA; pa3BUTHE HABBIKOB
y4eOHOM, MPOEKTHO-UCCIEIOBATEIbCKOW, TBOPYECKOM  NEATENPHOCTH TPU  BBITOJHEHUU
MHUBUAYAIBHOTO IIPOEKTA M0 XUMMH;

4) B cepe 310poBOT0 00pasa JKU3HU — COOTFOACHUE TIPABUII 0€30IMacCHOTO OOpaIeHHs
C BElIeCTBaMH, MaTepuajJaMM M XUMHUYECKUMM HpOIeccaMH; OKa3aHUE IEpBOH IMOMOIIM IpU
OTpaBJICHMSIX, OKOrax M JpPYI'MX TpaBMaxX, CBS3aHHBIX C BELIECTBAMU U J1AOOPATOPHBIM
00opyIOBaHUEM.

COJAEP/KAHUE KYPCA
Bba3zoBblii ypoBenb. 10—11 kiacenl

ConeprkaHme Kypca XapakTepu3yeTcsl EJIOCTHOCTBIO U CUCTEMHOCTBIO YUeOHOTO TpeIMeTa,
Ha OCBOGHHE KOTOpPOTO OTBEICHO HEOOJbIIOE, KECTKO JIUMHTHPOBAaHHOE Y4eOHOE BpEMs.
OTtobpanHOe a1 6a30BOro 00y4eHUs XMMUHU COJEpKAHNE MO3BOJSET U3Yy4aTh €ro U B pexume |
WM 2 yacoB B Hexenmo. B mocienHem ciydae y oOydyarolMXCsl MOSBHUTCS BO3MOYKHOCTh HeE
IIPOXO/IUTh, @ U3y4aTh, HE 3HAKOMMTBCS, a YCBAaUBaTh 3TO coaepkaHue. OCOOEHHO BaXKHO 3TO IS
TeX YYaluxcs, KOTOpble HE MMEIOT BO3MOXKHOCTU M3ydaTh XMMHUIO Ha YIIIyOJIEHHOM ypOBHE (K3-3a
OTCYTCTBMSI TaKMX KJIaccoB B IIKOJE), HO TEM HE MeHee COOMparoTCs CcllaBaTh €IUHBII
roCy/1apCTBEHHBIN IK3aMEH 10 XUMUH.

Kypc yeTko nenurtcs Ha JBe paBHbIE MO OTBEJIEHHOMY Ha UX HU3y4EHHE BPEMEHHU 4YaCTH:
OpPraHUYECKYI0 XUMHUIO U OOLIYI0 XUMHUIO.

CTpyKTypHpoOBaHHE Kypca OpPraHMYECKON XUMHUH ONPENENIAETCS UIeel pa3BUTHSI ydaIUXCcs
HENpOQUIBHBIX KJIACCOB CpeJICTBAMM ydyeOHoro npeamera. C Lenblo YCHIICHUS pOJi ASTyKIHUU B
o0y4yeHMH XUMHMM BHayalle JaloTcsid KpaTKue TEOpEeTUYEeCKHE CBEICHHS O CTPOEHHH,
KJ1accu(hUKaluu, HOMEHKJIaType OpraHMueCKUX BEIIECTB, OCOOCHHOCTAX PeakIHil ¢ X y4acTHEM.

ChopmupoBaHHble TakMM O00pa3oM TEOPETHUECKUE 3HAHUS 3aTeM pa3BUBAIOTCA Ha
(aKkTONOrMuecKkoM MaTepuaie MpU PACCMOTPEHUHU KJACCOB OPraHMYECKHX coeluHeHuil. B cBoro
ouepesb TaKOW MOAXO0J MO3BOJSET U IIyO)Ke M3YyUUTh CaMHU KJIacChl. Tak, OCHOBHBIE MOJIOXKEHUS
TEOPUH XMMHUYECKOTO CTPOEHMsI OpraHudeckux coenuHeHuil A. M. byTinepoBa 3akperistorcs npu
M3Y4YEHUU YTJIEBOJIOPOAOB (AJIKaHOB, aJIKEHOB, IMEHOB, AaJKWHOB, ApE€HOB) M MX MPHUPOJHBIX
MCTOYHUKOB (TIPUPOJIHOTO Ta3a, HePTU M KAMEHHOTO YIJIs), KUCIOPOACOAEPKAIINX OPraHMYECKUX
coeMHeHUll (cnupToB, (heHoma, ajabAEru0B, KapOOHOBBIX KHUCIOT, CIOXKHBIX 3(UPOB, KUPOB U
YIJIEBO/IOB) U a30TCOJAEPKAIIUX OPraHUYECKUX COCIMHEHUH (aMHHOB, aMHHOKHCIOT, OEIKOB U
HYKJIEMHOBBIX KHCJIOT). 3aBepLIaeT KypC OPraHMYECKON XMMHMM pazlien «XUMHUS U KU3HbY», TIe
oOyuaroluecs: 3HaKOMSTCSl ¢ TaKUMU Ba)XKHBIMU B MPAKTUYECKOM U OMOJIOrMYECKOM OTHOLIEHUH
BELIECTBAMHM M MaTepuajaMH, Kak IUIacTMAacchl M BOJIOKHA, ()ePMEHTHI, BUTAMUHBI, TOPMOHBI U
JIeKapcTBa.



OcHOBHBIM KpuTepueM o0TOOpa (pakTHYecKOro marepuasa Kypca OpPraHH4ecKod XHMUHU
ABISICTCA WUJES peaau3alld MPAKTUKOOPUEHTUPOBAHHOIO 3HAYEHHUS OOBEKTOB OpraHMYECKOn
XUMUU (COCTMHEHUN U peaKlnii).

Wnes o Bexyuieil poiau TEOPETUUECKUX 3HAHWM B Ipoliecce MO3HAHUS MHUpaA BELIECTB U
peakuuii craja OCHOBHOW W JJIsl KOHCTPYHMpOBaHMS Kypca oOumieil xumuu. Ha ocHOBe enuHBIX
MIOHSTHM, 3aKOHOB ¥ TEOPUN XUMHH Y CTAPILIEKIACCHUKOB (POPMUPYETCS 1IEIOCTHOE MPECTaBICHUE
O XUMHUYECKOM HayKe, O XHMHMYECKOM KapTUHE MHpa, KaK COCTABHOM 4YacTH €IUHOMU
€CTECTBEHHOHAYYHON KAPTUHBI MUDA.

B kxypce oOmieii xumuu BHayane yYrayOJsiOTCS M PAaCIIUPSIIOTCS 3HAHUS, MOJy4YCHHbBIE
0o0y4aromuMHUCs M3 Kypca OCHOBHOM IIKOJIBI, O CTPOCHMHM aToMa M BEIIECTBA HAa OCHOBE
[Mepuognueckoro 3akoHa u llepumommueckoit cucremsbl [I. M. MenpaeneeBa, oOmux CBOMCTBax
KJIACCOB OPTaHMYECKUX M HEOPraHWYEeCKUX COCAMHEHUH (KHUCIOT, OCHOBAaHHM, amM(pOTEepHBIX
COCIMHEHHUI) B CBETE TEOPUM DIEKTPOJUTHUUECKOU auccormanuu. Jlaiee paccMarpuBaercs
KiaccupuKalusg XUMUYECKUX PEakuil B OpraHMYecKOd M HEOPraHWYeCKOM XUMHH. 3aBepliaeT
KypC 3HAaKOMCTBO CTapILIEKJIIACCHUKOB C TIEPCIEKTUBAMM pPa3BUTHUS XHUMHUUYECKOW HAyKu H
XMMHUYECKOTO TPOU3BOJICTBA, C MPOOJIEeMaMHU OXPaHbl OKPY)KAlOIIeH cpeAbl OT XHUMHUYECKOTo
3arpsi3HEHUS U MYTAMH UX PEILICHUS.

OPI'AHUYECKASA XUMUA

HabGmonenne, npeanonoxenue, rumore3a. Ilonck 3axkoHomepHocteil. Hayunbiid
JKCIEPUMEHT. BBIBOI.

Teopusi cTpoeHust OpraHnyecKMX coeJHHeHU

[Ipeamer opranuuyeckoid XuMuUM. MecTO M 3HAUEHHWE OPraHUYECKOM XUMHUHU B CHUCTEME
€CTECTBEHHbIX HayK. BanenTHocTb. Xumuueckoe crpoeHue. OCHOBHBIE MOJOKEHHUS TEOPHUH
CTPOEHHUSI OPTAHMYECKUX COCAVMHEHUMN. YTIEPOJHbIN CKEJIET OpraHu4eckoil MoJsieKysbl. KpatHocTh
XUMHUYECKOH CBA3U. M30Mepus u n3oMepshl.

YriieBoaopoabl U UX NPHPOAHbIEC HCTOYHUKH

Ankanbl. [lpuponHblii ra3, ero cocraB W TNPUMEHEHHE KaK HCTOYHUKA HHEPruM U
XUMHUYECKOTO ChIpbs. ['OMoyormyeckuil psii MpeneibHbIX —YIIIEBOAOPOJOB. M3omepus wu
HOMEHKJIaTypa aJKaHOB. MeTaH U 3TaH KakK MpeCTaBUTENN ankaHoB. CBoiicTBa (rOpeHHe, peakuu
3aMeIIEeHUs], NUpOoau3, naeruapuposanue). IIpumenenne. KpekuHr u u3oMepuzanus ajakaHOB.
ANKUIBHBIE paauKaibl. MexaHu3M cBOOOIHOPAINKAIBHOIO TaIOT€HUPOBAHHS AIKAHOB.

AnKeHbl. DTUJIEH KaK IMpeICTaBUTENb ankeHoB. Ilomyuenue sTuieHa B MpPOMBINUIEHHOCTH
(mermmpupoBaHue STaHa) M B Jabopatopuu (Aeruapataius dtaHona). CBoiicTBa (TopeHue,
OpoMupoOBaHHe, THapaTalus, MoJIUMepu3anus, okucieHue pactBopom KMnO,) um mpumeHeHHe
stiiieHa. Ilomuatunen. Ilponuien. CrepeoperynspHocTh nonnMepa. OCHOBHBIE MOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUH. Peakuu nonumepusanuu.

Juensl. byraguen M M30MpeH Kak MPeICTaBUTENM OUEHOB. Peakiuu NpUCOETUHEHUS C
y4acTUEM COMpPSOKEHHBIX JIMEeHOB (OpoMHpoOBaHME, MOJUMEpU3AlMsl, TUAPOraIoreHHUpOBaHUE,
ruipupoBanue). HaTtypanbHblil 1 CHHTETHYECKHI Kaydyku. Pe3una.

ANKUHBI. ALIETWIIEH KakK IpeJCTaBUTENb aJKWHOB. [lomydyeHue aneruieHa kapOUIHBIM U
MeTaHOBbIM crnocoOamu. [lomyuenme kapbuna kanbius. CBoiicTBa (ropeHue, OpoMUpPOBaHHE,
ruipaTanysi, TPUMEpU3alns) U IPUMEHEHHUE alleTUIICHA.

Apensl. benzon kak npeacraButenb apeHoB. COBpeMEHHbIE MPEJICTaBICHUS O CTPOCHHUH
6ensona. CpoiicTBa OeH30u1a (TopeHre, HUTpOBaHUE, OpOMUPOBAHKE) U €0 IPUMEHEHHUE.

Hedtp u cnocoOwr ee mepepaborku. CoctaB HedTu. Ilepepaborka HedTH: TIEperoHKAa U



KPEKUHT. PUPOPMUHT HU3KOCOPTHBIX HePTenpoayKToB. [loHsATHE 006 OKTAaHOBOM YHCIIE.

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs

Cnuptel. MeTaHON M 3TaHON KaK NPEICTaBUTENN IPENEIbHBIX OJHOATOMHBIX CIIMPTOB.
CpoiicTBa sTaHona (ropeHue, OKHCICHHE B anpAerui, neruapatanus). Ilomydenue (OpoxkeHuem
IJIIOKO3bI M TUApaTalueil 3TuieHa) U NPUMEHEHUE 3TaHoja. DTUIICHIVIMKOb. [HiuepuH Kak ere
OJIMH MPEJCTABUTEIb MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakuysi HA MHOTOaTOMHBIE CITUPTBHI.

®enout. [lonyuyenue penona u3 kameHHoro yris. KaMeHHBIN yroiab ¥ €ro UCHOJIb30BaHHUE.
KokcoBaHne kaMeHHOTO yrisi, Ba)KHEHIINE MPOLYKThl KOKCOXMMHYECKOTO IIPOU3BOICTBA.

B3auMHoe BiusHHE aTOMOB B MoJieKylsie (eHoja (B3aMMOAEHCTBUE C OpOMHONM BOJOH U
rupokcuaom Hatpus). [lonyuenue u npumenenue Gpenoa.

Anpaeruasl. @opMalIbIErUl U aleTalbIEIUl KaK IpeJcTaBuTeNn anpaeruaos. [lonstue o
keroHax. CBoiicTBa (peakuMsi OKHUCJIEHHS B KHUCIOTY M BOCCTAaHOBJIEHMSI B CIMPT, peaKLus
noyimkoHAeHcanuu  popmanpaeruga ¢ ¢geHonom). Ilomyuenue (OKHCIEHHMEM CIOHPTOB) U
IpUMeHeHue ¢opmanpaeruia | - aneranbaerujga.  DPeHonopopmanbAeruiHble  IUIACTMACCHI.
TepMOmIacCTUYHOCTH U TEPMOPEAKTUBHOCTb.

KapOoHOBBIE KHCIOTHI. YKCYCHAsl KUCIIOTA KaK MPEICTABUTENb MPEIEIbHBIX 0JIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOICTBa YKCYCHOM KHCJIOTBI (B3aMMOJIEHCTBHE C MeTalllaMM, OKCHUIAAMU
METAJIJIOB, TUAPOKCUAAMH METANIOB U COJISIMM; peakuus srepudukanun). [Ipumenenue ykcycHoi
KHCJIOTBI.

Crnoxunbie 3¢upbl U xupbl. CroxHbe 3(QUPBI KaK MPOIYKTHl B3aUMOJEHCTBHS KHUCIOT CO
CHUpTaMu. 3HaUYEHHUE CIIOKHBIX 3(PUPOB B MPUPOJIE U KU3HU yesioBeka. OTAeNbHbIE NPEICTaBUTEIN
KHCJIOT MHOIO CTPOEHUS: OJICMHOBAs, JIMHOJIEBAs, JIMHOJICHOBAs, aKpWJIOBas, IaBelieBasd,
OeH3oiiHasl.

XKupsbl Kak ciokHbIe 3QUPBI TIULEPUHA U )KUPHBIX KapOOHOBBIX KUCIOT. PacTuTenbHble U
’KMBOTHBIE JKUPBI, UX COCTaB. [ MIposn3 win ombuieHHE XUPOB. Mbutd. CHHTETHYECKHE MOIOIIUE
cpeacta (CMC). [IpumeHeHue )KupoB. 3aMeHa )KUPOB B TEXHUKE HEMHILIEBBIM CHIPHEM.

Vrnesonbl. ITlonstue 00 yrimeBojmax. [7moko3a Kak TPEACTaBUTENh MOHOCAXapHJIOB.
[TonsiTe 0 ABONMCTBEHHON (DYHKIMU OPraHMYECKOTO COEIMHEHHUS HAa MPUMEpE CBOMICTB IIIIOKO3BI
KaK aJlbJIeTha ¥ MHOIOATOMHOI'O CIMpTa — ajbJeruaocnupra. bpoxkenue ritoko3sl. 3HaUEHUE U
IIPUMEHEHHE TIII0K03bl. DpyKTO3a KaK N30MEP TIIFOKO3BI.

Caxapo3a Kak npeacTaBuTens aucaxapuaos. [IponsBoacTso caxapa.

Kpaxman u nesmnosio3a Kak INpeAcTaBUTENM IosncaxapuoB. CpaBHEHHE HMX CBOWCTB U
Ouosiornyeckas posb. [[puMeHeHne 3Tux nojaucaxapuaos.

A3oTcoaepxanie OpraHuyecKne CoeANHeHus!

AMuHBI. MeTunamMuH Kak MpeACTaBUTENb aln(aTUYeCKUX aMMHOB M AHWIMH — Kak
apomaTnueckux. OCHOBHOCTb aMHHOB B CPAaBHEHUHU C OCHOBHBIMU CBOWCTBAMU aMMHUaKa. AHWIIUH
U €ero CBOMCTBa (B3aHMMOJEICTBHE C COJSHOW KHUCIOTOM M OpoMHOM BoJoi). B3anMHoe BiusiHue
aTOMOB B MOJIEKYJIaX OPTaHUYECKUX COEJMHEHUN Ha npumepe aHwIMHA. llomydyeHue aHuIMHA 1O
peakuuu H. H. 3ununa. [Ipumenenue anunusa.

AMUHOKHCIOTEL. ['TMIMH M a@JaHWH Kak MPEeACTAaBUTENIM MPHUPOJHBIX AMUHOKHCIIOT.
CBoiicTBa aMHUHOKHCIOT Kak aM(OTEpHBIX OPraHUYECKUX COCIUHEHHUN (B3aMMOJEHCTBHE C
menoyaMu M Kucioramu). OcoOEHHOCTH AMCCOLMAIMM aMMHOKHCIOT B BOJHBIX pPacTBOpax.
bunonspueie nonel. OGpa3oBaHNe MONUNENTUHIOB. AMUHOKAIIPOHOBAs KUCIOTA KaK MPEACTaBUTEh
CUHTETUYECKUX aMUHOKHUCIOT. [loHSTHE O CHHTETHMYEeCKMX BOJOKHaX Ha IpHUMepe KalpoHa.
AMUHOKHUCIIOTHI B IPUPOJIE, X OHosorudeckas poiib. HezameHnMble aMUHOKHUCIIOTHI.



benku. benku kak mnomumentuabl. CTpykrypa OenkoBbIXx Mojekyd. CBoiicTBa OenkoB
(ropenue, TUAPONU3, LIBETHBIEC peakluu). buonornueckas poiab OEnKoB.

HyxneunoBbie kuciorsl. HykieMHOBBIE KHUCIOTBI Kak NOJUMHYKIEOTHABL. CTpoeHue
nykneornaa. PHK u JIHK B cpaBHenun. VX ponp B XpaHEHHMH M Iepefadye HacleICTBEHHOU
uHpopmauuu. [ToHsTHE O TeHHON MH)KEHEPUU U OMOTEXHOJIOTHH.

I'eneTnyeckas CBA3b MEXKIY KIaCCAMH OPraHUYECKUX coequHenuii.  Ilonsatue o
TEHETUYECKOM CBSI3U U TEHETUYECKUX PALIaX.

XuMHus H )KU3Hb

[Tnactmaccel M BosiokHa. [lonuMepusanus U MOJMKOHAEHCALUS KaK CIIOCOOBI MOTyYSHMSI
CUHTETHYECKUX BBICOKOMOJIEKYJISIPHBIX COETUHEHUH. [Tonyuenue HCKYCCTBEHHBIX
BBICOKOMOJICKYJIIPHBIX ~ COCAMHEHUH XMMHUYECKOH MoaudHuKanyeld MNPUPOIHBIX MOJIMMEPOB.
CrpoeHne noauMepoB: TMHEWHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[TonsiTve o mactMaccax. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE MONIUMEPBL. OTAeIbHbIE
IIPEJCTAaBUTENIN CUHTETUYECKUX U MCKYCCTBEHHBIX MOJIMMEPOB: (peHoI0POpMabIeruiHble CMOJIbI,
MOJMBUHWIXJIOPHL, T€(IIOH, LETYI0U.

[TonsiTie O XMMMUYECKHMX BOJOKHAaX. HaTypanbHble, CHHTETMYECKME M HCKYCCTBEHHBIE
BosokHa. Kiaccudukanuss M OTHeNbHbIE NPEACTAaBUTENM XHUMMUYECKMX BOJIOKOH: AalleTaTHOE
(TpuaueTaTHBIM IIEJK) M BUCKO3HOE, BUHWIXJIOPHUIHOE (XJIOPUH), MOJUHUTPUIBLHOE (HUTPOH),
noJIMaMuAHOE (KarpoH, HAMIIOH ), moaudGupHOoe (J1aBcaH).

®epmenThl. DepMeHTHI KaKk OMOJIOTHYECKUE KaTallu3aTophl OSNKOBOM mpupoabl. [TorsTre 0
pH cpenpl. OcoOeHHOCTH CTPOSHHSI U CBOMCTB (CETEKTHBHOCTh U 3(P(PEKTHBHOCTH, 3aBUCHMOCTD
neicTBus oT TeMuepaTypsl U pH cpenbl pacTBopa) pepMEHTOB IO CPABHEHUIO C HEOPTaHUYECKUMU
Karanuzaropamu. Posib epMEHTOB B )KU3HEAEATEIBHOCTH )KUBBIX OPIraHU3MOB U IIPOU3BOJICTBE.

Burtamunsl. [lonstue o Butamunax. Bunel BuTamMmuHHo# HenoctatouHoctu. Kinaccudukarms
BUTaMUHOB. Buramun C Kak NpeAcTaBUTENb BOJAOPACTBOPUMBIX BUTAMHUHOB M BUTaMHMH A Kak
MIPEICTaBUTEINb KUPOPACTBOPUMBIX BUTAMHUHOB.

['opmownsl. [lonsiTHEe 0 TOpMOHAX Kak OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX, BBHIOJHSIONINX
SHAOKPUHHYIO PETYISLMIO JKU3HEIEATEIbHOCTH OpraHu3MOB. BakHelilue cBOWCTBa T'OPMOHOB:
BbICOKasi (pu3Mosoruyeckas: akTUBHOCTb, JUCTAHIIMOHHOE JeWcTBHE, OBICTpOE pa3pylleHHue B
TKaHsAX. OTIenbHbIE MTPEJCTaBUTENIN TOPMOHOB: UHCYJIMH U agpeHanuH. [Ipodunaktuka caxapHoro
nuabeta. [ToHsTHE O CTEPOUIHBIX TOPMOHAX Ha MPUMEpPE MOJOBBIX TOPMOHOB.

JlexapcTBa. JIekapcTBeHHass XUMUS: OT STPOXUMHUU U (papMaKoTEparuu 10 XMMHOTEParuu.
AnTHOMoTHKH M aucOakTepuo3. Hapkotuueckue BemectBa. Hapkomanusi, O6oprOa ¢ Hell u
poUIaKTUKA.

Pemenne 3amau mo opraHudeckoi Xxumuu. PemieHue 3amady Ha BBIBOJ  (POPMYJIBI
OpPraHMYECKUX BEIIECTB MO MPOJYKTaM CrOPAaHUSI U MAaCCOBBIM JIOJISIM AJIEMEHTOB.

JemoncTtpanuu. IlnaBnenue, o0yrinuBaHue M TOpeHHWE OpraHUYECKHX BellecTB. Mojenu
MOJIEKYJI TPEACTaBUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKHX COEAVMHEHUM. ['opeHune MeraHa,
sTUNIeHa, areTwieHa. OTHOLIEHMEe MeTaHa, STWIIeHA, aleTHieHa M OeH30/1a K pacTBOpam
nepMaHraHata kaausi U OpoMmHoOM Boje. IlomyueHue sTuieHa peakuued Aerujparaiiy 3TaHoJja,
alleTUIeHa — THAPOJIM30M KapOuaa Kanblius. PasnoskeHue kaydyka NMpy HarpeBaHWU, HCIIBITAHUE
MIPOAYKTOB pasloKeHUs Ha HemnpenenbHocTh. Kommekius oOpas3noB HedhTH U HeTENpOIyKTOB,
KaMEHHOTO YIUISI ¥ IPOJYKTOB KOKCOXMMHUYECKOIO MPOU3BOACTBA. OKUCIEHUE CIUPTA B AJbJACTHIL.
KauecTBeHHbIE peakiii Ha MHOTOATOMHBIE CIIUPTHI. PacTBOpuMOCTh (peHona B Boji€ MpU OOBIYHOM
TeMreparype M npu HarpeBaHuu. KadecTBeHHble peakuuu Ha QeHosd. Peakuus «cepeOpsiHOro



3epKaiay adbJeruoB M TIOKO3bl. OKHUCIEHHUE allbJIETUI0B U TJIIOKO3bl B KHUCIOTY C MOMOUIBIO
ruapokcuga memu (ll). KadectBemnas peakmus Ha kpaxman. Kosutekius >@QUpHBIX Macell.
Konnexuus minactMace u uzgenuit u3 Hux. Kosekius uCKyCCTBEHHBIX BOJIOKOH U U3/I€NIUNA U3 HUX.
B3aumMogeiicTBre aMMuaka U aHUJIMHA C COJISTHOM KUCIOTOM. Peakius anwirHa ¢ OpoMHOI BOJIOM.
Jloka3aTenbCcTBO HaMM4usi (PYHKIMOHAIBHBIX TPYII B PacTBOpax aMUHOKHUCIOT. PacTBopenue u
ocaxaenue OenkoB. L[BerHble peakuuu OenkoB. ['opeHHe NTUYBEro mepa W MIEPCTSHOW HUTH.
Mopens monekyinbl JJHK. Ilepexonpl: 3TaHON — 3TUIIEH — 3TWIECHIVIMKOJIb — 3TUJIEHTIIMKOJIAT
meau (ll); aTanon — »sTaHane — 53TaHoBas kuciora. Kosulekuus miiacTMacc, CUHTETUYECKHX
BOJIOKOH M M3J1eNui U3 HUX. Pa3noxeHnue nepokcuia BOAOPOAA KaTajla30i ChIPOro Msica U ChIPOTo
kaprodensa. Komrekumss CMC, conepxamux 5H3UMBL. Mcnbitanue cpeasl pactBopa CMC
WHIUKATOpHOUW Oymaroi. Kouekius BUTaMUHHBIX MpenaparoB. VIcmeITanwe cpenbl pacTBopa
aCKOPOMHOBOM KHMCIIOTHI MHIMKATOPHOM Oymaroi. VcnipiTaHMe anTedyHOro MpenapaTa HHCYJIMHA Ha
OeToK.

JlaGopaTopHble OnbITbI. V3roTOBIIEHHE MOJEIECH MOJIEKYJ OPraHUYECKUX COCIUHEHHUI.
O3HakOMJIEHHE C KOJUIEKIHEW 00pa3loB HEPTH, KAMEHHOTO YIS U MPOIYKTOB MX MHepepadoTKH.
OO6Hapy>keHue B KepOCUHE HEMpPeIeNIbHbIX coequHeHHH. O3HAaKOMIIEHHE C KOJUIEKIHEH KayuyyKoB U
oOpa3uamMu u3Jenuii U3 pe3uHbl. PacTBopeHue riMiepuHa B BOJAE M B3aUMOJICHCTBUE C
ruapokcugom meau (Il). CoiicTBa yKCyCHOM KHCIIOTBI, OOIIME CO CBOMCTBAMHM MHHEPAJIbHBIX
KHCIIOT. J[0Ka3aTenbCTBO HEMPEAEIbHOIO XapaKTepa sKUKOro kupa. BzaumoaeiicTBue riitoko3sl U
caxaposbl ¢ rumapokcugom menu (Il). KauectBennas peakius Ha Kpaxmail. O3HaKOMJICHHE C
KOJUIEKIIMEN IIacTMacCe U u3Jenuid u3 Hux. O3HaKOMIIEHUE C KOJUIEKIMEN NCKYCCTBEHHBIX BOJIOKOH
U uzgenuii u3 Hux. PacrBopenue 6enkoB B Boje. OOHapyxeHue 0eiakoB B Mojioke. O3HaKOMIIEHHE C
KOJIJIGKIIMEH CHHTSTHMYCCKHMX BOJIOKOH M m3aeini u3 Hux. O3Hakomiienue ¢ kosmieknuern CMC,
conepskamux sH3UMBbI. Mcnibitanue cpensl pactBopa CMC unaukatopHoit Oymaroil. O3HaKomIiieHHE
C KOJUIeKIIMeW BUTaMUHOB. VMcmbITaHue cpebl pacTBOpa acCKOPOMHOBOM KHUCIIOTHI MHIWKATOPHOM
Oymaroii.

IIpakTuyeckas padora Ne 1. Pemenue skcriepMMeHTaIbHBIX 33/a4 Ha UICHTHU(PHUKALUIO
OPraHUYeCKUX COCTUHEHUH.

IIpakTuueckas padora Ne 2. PacriozHaBaHue TIaCTMAcC U BOJIOKOH.

OBLIAA XUMUA

Ilepuoauyecknii 3aKOH U CTPOEHHE aTOMA

Otkpeitue JI. WM. MenneneeBsiM Ilepuoanueckoro 3akona. IlepBble  MONBITKH
KIacCU(pUKALUA XUMHUYECKUX JJIEMEHTOB. BakHellline MOHATHUS XUMHUH: aTOM, OTHOCUTEIbHAs
aToMHass U MousekyisapHas maccel. Otkpeite [I. WM. MenaeneeBsiM Ilepuonnueckoro 3akona.
[lepuoanueckuii 3axkon B popmynuposke /1. . Menneneesa.

ITepuonnueckas cucrema [[. . MenneneeBa. [lepuoanueckas cucrema [[. . MenneneeBa
Kak rpadudeckoe orobpaxkenue [lepuoanyeckoro 3akoHa. Pasnmuunbie BapuanTsl [leproamaeckoit
cuctemsl. [lepuone! u rpynmnsl. 3HaueHue [leprnoandeckoro 3akona u [lepuoandyeckon CUCTEMBI.

Crpoenue atom a. AToMm — cnoxkHass 4dactumia. OTKpBITHE 3JE€MEHTApHBIX YacTUL U
CTpOEHMS aToMa. SIapo aroma: MpOTOHBI U HEUTPOHBI. M30TONEL. M30TONBI BOOPOAA. DNEKTPOHBI.
OnekTpoHHass 00o0yoYKa. OHepreTudeckuit ypoBeHb. OpOurtamu: S- u p-. d-OpOuranm.
Pacnipenenenue 9JEKTPOHOB MO DSHEPreTMUECKUM YPOBHSAM H©  OpOUTANSAM. OJIEKTPOHHBIE
KOH(HUTYpaIlMd aTOMOB XMMHYECKUX AJIEMEHTOB. BajleHTHBIE BO3ZMOXHOCTH aTOMOB XUMHUYECKUX
JJIEMEHTOB.

[Tepuoanueckuii 3akoH U cTpoeHue atoma. COBpeMEHHOE MOHATHE XMMHYECKOT0 AIEMEHTA.



CoBpemennas ¢opmynupoBka Ilepuonuueckoro 3akona. IIpuynHa mepuOIMYHOCTH B U3MEHEHUHU
CBOWCTB XMMHMYECKMX 3JeMEHTOB. (OCOOEHHOCTH 3allOJHEHMs DSHEPreTMYeCKUX YpOBHEH B
AJIEKTPOHHBIX 000JIOUKAX aTOMOB MEPEXOIHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMENUCTBA 3JIEMEHTOB: S-
U p-aseMenTsr; d- u f-351eMeHTBI.

CrtpoeHue BemecTBa

KoBasienTHass xumuueckasi cBsi3b. [loHATHE O KOBaneHTHOH cBsi3u. OOwIast 3J1eKTpOHHAs
napa. KpaTHOCTh KOBaJICHTHOM CBSI3H. DJIEKTPOOTPHULIATENBHOCTD. IlepekpbiBaHuE 3I1€K- TPOHHBIX
opOuTanel, nu- U curma-cesi3u. KoBajsieHTHast oJsipHasl M KOBAJEHTHAs! HENOJSPHAs XUMHUYECKUE
cBsi3u. OOMEHHBIM W JIOHOPHO-AKLENTOPHBIA MEXaHW3Mbl 00pa30BaHUs KOBAJICHTHOM CBSA3H.
BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBAa COCTaBa s
BEILECTB MOJIEKYJISIPHOTO CTPOCHUS.

Nonnas xumuyeckas cBs3b. Katnonsl u anuossl. MonHas cBA3b u ee cBoiictBa. MoHHas
CBA3b KaK KpamHUU ciydall KOBaJCHTHOM NOJSAPHOM cBs3u. DopmyibHas €IMHMIA BEIECTBA.
OTHOCHTENBHOCTD AEICHHUS XUMUYECKUX CBA3CH HA TUIIBL.

Merannuueckas xumuyeckast cBsi3b. OOmmue uzndyeckue cBoiicTBa METaIOB. 3aBUCUMOCTb
NEKTPONPOBOJHOCTH METAJIOB OT TemrnepaTypsl. CriiaBel. YepHbI€ U LIBETHBIE CILIABBI.

ArperaTHble cOCTOsIHMSI BellecTBa. ['a3bl. 3akoH ABorajpo i razoB. MoJsipHbI 00beM
ra3o00pa3HbIX BelEecTB (1pu H. y.). XKuakocru.

Bonoponnas ~ xumuueckas  cBsi3b.  BojxopoaHas  cBA3b  Kak  OCOOBIM  cirydaii
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUA. MexaHu3M ee o0pa3oBaHWs W BIWSHHME Ha CBOWCTBA
BeulecTB (Ha mpumepe BojAbl). Mcmosb3oBaHue BoAbl B OBITY M Ha IPOU3BOJACTBE.
BuyTpumonekyisipHas BOAOPOAHAs CBA3b U €€ OMOJIOrnYecKas poib.

Tunsl kpucraumueckux pemerok. Kpucramumueckas pemerka. MoHHbIE, MeTaIIMYECKUeE,
aTOMHBIE U MOJIEKYJISIpHbIE KPUCTAIMUECKUE peleTKu. Ainorponus. AMOpQHbIE BellecTBa, UX
OTJIMYUTEIIbHBIE CBOWCTBA.

Uucrele BemectBa U cMecu. CMecn M XMMHYECKHE COeIMHEHHUs. ['OMoreHHble u
rereporeHHsle cmecu. MaccoBasi U 0ObeMHas J0JM KOMIIOHEHTOB B cMmecH. MaccoBast 1o
npuMeceid. Pemenue 3amau Ha MaccoByro oo mpumecei. Kimaccudukaiys BemecTB Mo CTENEHH
UX YUCTOTHI.

Hucnepcuble  cucteMmbl. Ilonstue aucnepcHoil cucremsl. JlucmepcHas ¢dasza u
nucriepcuonHas cpena. Knaccudukanus aucnepcHsix cucteM. KommonHble 1ucnepcHble CUCTEMBI.
3071 ¥ reqy. 3Ha4eHUe JUCIIEPCHBIX CUCTEM B IIPUPOJIE U )KM3HH YEJIOBEKA.

DJIEKTPOJIMTHYECKAST JUCCOHALHS

PacTBopbl. PacTBOpBI Kak TOMOI€HHBIE CHUCTEMBI, COCTOSIIIUE W3 YacCTHIl PaCTBOPUTEI,
pacTBOPEHHOI0  BellleCTBA W NPOAYKTOB  MX  B3aumojencTBus.  PactBopeHme — kak
(bu3uKO-XxMMHUECKUH Tmpolecc. MaccoBasi J0Js PacTBOPEHHOI'O BEIIECTBA. THIBI pPacTBOPOB.
MounsipHast KOHIIEHTpanys BemecTBa. MUHEpATbHBIE BOBI.

Teopust >IEKTPOIUTUYECKON JUCCOLUMALNUA. DJIEKTPOJIUTBI M HEAJIEKTPOIUTHL. CTeneHb
EKTPOIUTHYECKOM  auccoumanuu. CunbHble M cilabble  AJIEKTPOJIMTHL.  YpaBHEHHUS
MEKTPOINTUYECKON  Jucconuanuu. Mexanusm gaucconuanuu. CryneHuaTtas JIUCCOLMALINA.
BonopoaHslii nokasaress.

Kucnorsl B cBeTe TEOpUHM DJIEKTPOJUTHYECKOW auccounmanuu. OOmme CBONCTBa
HEOPraHWYECKNX M OPTaHMYECKUX KUCJIOT. Y CIOBUS TEUEHUS PEAKIMU MEXIY AJIEKTPOJUTAMU 10
koH1a. Cnenuduueckre CBONCTBA a30THOM, KOHIIEHTPUPOBAHHON CEPHOM U MypaBbUHOMN KHCIIOT.

OcHoBaHMSI B CBETE€ TEOPUM DJIEKTPOIMTUYECKOM IUCCOLMAIUHU, UX KiIaccupukauus u



obmue cBoiicTBa. AMMHBI Kak oOpraHuyeckue ocHoBaHHMs. CpaBHEHHE CBOHCTB aMMHaKa,
METUJIAaMUHA U aHUJIMHA.

Conu ¥ B CBETE TEOPUHU DIEKTPOJIUTHUECKON AMCCOLMAINH, UX KIACCU(PHUKAIMI U 001IHe
coiictBa. Coiu Kucible 1 OCHOBHBIC. COJIM OPraHMYeCKUX KHCIOT. Mbutall. DIeKTPOXUMUYECKHI
psAN HampsHKEHUH METAUIOB M €ro HMCIIOJIb30BAaHUE JUIsl XapaKTEPUCTUKH BOCCTAHOBHUTENIBHBIX
CBOMCTB METAJUIOB.

I'uapomms. Coyuau ruaponm3a cosieid. Peakius cpenpl (pH) B pacTBOpax rupoau3yomuxcs
coJield. ['uaponn3 opraHM4ecKux BEUIECTB, €r0 3HAYEHUE.

XuMHYecKHe peakunu

Knaccudukanus XuMHuecKUX peaknuid. Peaknuu, waymue O0€3 HW3MEHEHHS COCTaBa
BemiecTB. Kiaccudukanys mo 4uciy M COCTaBYy PEarupyloOlIMX BEIIECTB U MPOAYKTOB PEAKIIHU.
Peakuuu pasnokeHusi, COEIUHEHMS, 3aMEIIeHUs] 1 OOMEHa B HEOpraHMYeCKoW Xumuu. Peakuun
IIPUCOEANHEHNS, OTLICIUICHUS, 3aMEILEHUs M HW30MEpU3alMi B OpraHMYECKOM xumuu. Peakuun
MOJIMMEPHU3ALMHU KAK YACTHBIN Cy4yall peakuuid MPUCOECIUHEHMUS.

TeroBoit 3pdeKkT XUMUYECKHUX peakiuil. DK30- M JHIOTEPMUYECKUE PEaKIHH.
Tepmoxumuueckue ypaBHeHus. Pacuer koauyecTBa TEIIOThI 10 TEPMOXUMUYECKUM YPaBHEHHUSIM.

CkopocTh XxuMuueckux peakuuil. IloHsTHe 0 CKOPOCTM XHMMHMUYECKHX PpEaKIuH,
AQHAJIMTUYECKOE BbIpaXKEHHE. 3aBUCHUMOCTb CKOPOCTH PEAKIUU OT KOHLEHTPALUH, JaBJIECHUS,
TEMIIEpPATypbl, MPUPOAbl PEArupylOIIUX BEIIECTB, IUIOMAAN WX CONPUKOCHOBEHUS. 3aKOH
neicTByrolux Mace. Perienre 3a1au Ha XMMHUYECKYI0 KUHETHUKY.

Karamus. Karamuzaropsl. Kartaims3. ['oMoreHsHslli M rereporeHHbli karamus. lIpumepsl
KaTaJUTHYECKUX TPOIIECCOB B MPOMBINIJICHHOCTH, TEXHUKE, ObITy. DepMEHTHl U UX OTIMYHUS OT
HEOPraHMYECKUX KaTain3atopoB. [IpuMeHeHne katanu3aTtopoB U (hepMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTuMble 1 HEOOpPATUMBIE PeaKIi. XMMHUUYECKOE paBHOBECHE
U crmocoObl €ro CMelleHUuss Ha npuMepe TMoiydeHus ammuaka. CHHTE3 aMMuaka B
npoMbliieHHOCTH. [loHsATHE 00 oONTHMandbHBIX YCIOBHMSIX MPOBEAEHUS TEXHOJOTHYECKOIO
mporecca.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE npouecchl. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peakuuu. Oxuciautens W BoccTaHoBHTENb. OkxuciaeHue U BoccraHoBieHue. CocTaBieHHe
YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METO0M 3JIEKTPOHHOTO OanaHca.

OOume cpoiicTBa  MeTaJUIOB. XMMHUYECKHE CBOICTBa METa/NIOB KaK BOCCTAHOBUTEINEH.
B3aumopneicTBue MeTalIoB € HEMETAUIAMM, BOJOH, KHCIOTAMH M pacTBOpaMH  COJIEH.
Meramiorepmusi.

Koppo3us metamioB Kak OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN mpouecc. CrocoObl 3amuThl
METAJIJIOB OT KOPPO3HH.

OO0mue CBOWCTB a HEMETAJUIOB. XMMHUYECKHE CBOWCTBA HEMETAJIIOB KaK OKHCIIHUTENEH.
B3anMopeiicTBrue ¢ MeTamiaMu, BOJOPOJAOM U IpYyrUMU HeMeTauiamu. CBOMCTBA HEMETAJUIOB Kak
BOCCTaHOBUTENECH. B3auMoneicTBUEe C MNPOCTHIMH M CIIOXKHBIMHA BEIIECTBAMU-OKUCIUTEISIMH.
OO11ast XxapaKTepUCTHKA raJIOreHOB.

Onextponu3z. O0mMe crnocoObl MOTYUYESHUSI METAJUIOB M HEMETAJUIOB. DIIEKTPOJIN3 PaCTBOPOB
U PpacIUIaBOB JJIEKTPOJINTOB Ha IPUMEpPE XJIOPUAA HATpUA. ODJIEKTPOJIUTUYECKOE IOJyUYEHUE
amomuHus. [IpakTnueckoe 3HaueHNE IEKTPOIM3a. ['allbBaHOIIACTHKA U TaJIbBAHOCTETHSI.

3axmrouenue. [lepcrieKTHBBI pa3BUTHS XMMUYECKON HAyKHM M XMMHYECKOIO MPOU3BOJICTBA.
Xumus ¥ po0biieMa OXpaHbl OKPYKAIOMIEH CPEJIbl.

Jemoncrpanuu. Paszmuunbie ¢opmbr [lepuoguueckoit cucremsl J[. M. Menneneesa.



Mogens KpUCTAUIMYECKOH peleTku xyopuaa Hatpus. OOpas3nbsl MUHEpalIoB C HOHHOU
KPUCTIJIMYECKON PEIIETKON: KajbLUTa, rajuTa. MoJenn KpUCTAIMYECKUX PELIETOK «CyXOro
apaa» (WaM uoja), anmasa, rpadura (wnm kBapua). Monenb MOsipHOro oObema Tra3oB. Tpu
arperaTHbIX COCTOSIHHS BOJbI. OOpa3Iipl pa3IUyHbIX JUCIEPCHBIX CUCTEM: SMYJIbCHH, CYCIIEH3UH,
asposonel, reneid u 3onei. Koarymsanus. Cunepesuc. Dddexkr Tunnmansa. Mcnbitanue pacTBOpoB
JNEKTPOJIUTOB M  HEIJICKTPOJIMTOB HA TMPEAMET JIUCCOLMALMU. 3aBUCUMOCTb  CTENEHU
ANEKTPOJIUTUYECKON AMCCOIMAIIMM YKCYCHOM KHCIOTHI OT pasz0aBieHus pactBopa. [Ipumepsr
peakuuii MOHHOTO OOMeHa, MAYHIMX ¢ OOpa3oBaHMEM Ocajika, ra3za WIM BOAbl. XHUMHUYECKHE
CBOMCTBA KHCIIOT: B3aUMOJICHCTBHE C METaUIaMH, OCHOBHBIMH U aM(pOTEPHBIMU OKCHAAMU,
OCHOBaHUSAMHU (ILLIEJIOYaMHU U HEpPAaCTBOPUMBIMU B BOJIE), COJsAIMHU. B3anmopeiicTBue a3oTHOU
KHCIIOTHI ¢ MeAbto. OOyriaMBaHNe KOHIIEHTPUPOBAHHON CEPHOM KHCIOTON caxapo3bl. XUMUYECKUE
CBOMCTBA LLIEN0YEH: peaklysi HEUTpannu3aluy, B3auMOJICHCTBUE C KUCIOTHBIMHU OKCHJIAMH, COJISIMU.
PasnoxeHrne HepaCTBOPUMBIX B BOJIE€ OCHOBAaHUM IIPU HAarpeBaHUU. XMMUYECKHE CBOMCTBA COJIECH:
B3aMMO/ICIICTBUE ¢ METaJlaMU, KUCJIOTaMH, LIeJIoYaMH, C JIpYyrumMu coisimMu. ['uaponus kapbuna
kaneius. Mzydyenue pH pacTBOpPOB rUApOIM3YIOMIMXCS COJNE: KapOOHATOB IIEIOYHBIX METAJIOB,
XJIOpUJa M anerata aMMOHHS. DK30TepPMUYECKHE U HHAOTEPMUUYECKUE XUMUYECKUE PEAKIIHH.
TennoBele sSBIEHUS TMPU PACTBOPEHUU CEPHON KHUCIOTHI U aMMHAYHOM CEIUTPHL. 3aBUCHMOCTh
CKOPOCTH PEAKLUU OT HPHUPOJbI BELIECTB HA NPUMEPE B3aUMOAECUCTBUSI PACTBOPOB PA3INYHBIX
KHMCIIOT OJMHAKOBOW KOHIEHTPAallMd C OJUHAKOBBIMU KyCOUKaMmM (IpaHysiaMu) IIMHKa U
OJIMHAKOBBIX KYCOYKOB pa3HbIX METaJUIOB (MarHus, IMHKA, )XeJie3a) C PacTBOPOM COJISTHOM
KHCJIOTHL. B3ammojeiicTBue pacTBOpPOB CEpPHOM KHCIOTHI C PAaCTBOpAMH THOCYJIb(paTa HATpHUs
Pa3IMYHON KOHIIEHTpAIlMM M TemIieparypbl. Mojenb kumsiiero cios. Paznoxenue mnepokcuaa
BOZIOpOJa C IOMOINbI Heopranmdyeckux KartamusatopoB (FeCly, Kl) u mpupogHbix 0OBEKTOB,
colepkammx  Katamasy  (celpoe  MsAco,  kaprodenb).  I[Ipocreiiime  OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIC PEAKIIMH: B3aMMOJCHCTBHE IMHKA C COJSIHOW KHUCIOTOM M Kenmeza ¢
cynbatrom menu (I1). Mogens anexTponuzepa. Mojenb 3JI€KTPONM3HON BaHHBI JJI MOJyYEHUS
QITFOMUHHUSL.

Jladoparopubie onbIThbl. OnpenencHue TUTNA KPUCTAUIMUECKOW PEIIETKH BEIECTBAa U
OIMCaHUE ero cBOWCTB. O3HaKOMJIEHHE C AUCTIEPCHBIMU CUCTEMAaMHU.

Peakiuu, uaymme ¢ obpazoBaHMeM Ocajika, raza WM BOAbl. B3aumoneicTBHue COISHOMN
KHCIOTHI ¢ 1uHKOM, okcuaoM wemu (Il), ruapoxcumom wmemm (Il), xapOboHaTOM KambIusl.
B3aumopneiictBue pacTtBopa THAPOKCHAA HATpPUs C COJSIHOM KHUCIOTOM B  INPUCYTCTBUU
denondranenna, c pactBopom xuopuna xene3a (llI), ¢ pactBopom comu amOMHHHSL.
B3aumoneiictBue pactBopa cynabgpata menu (II) ¢ xkemezom, M3BECTKOBOHM BO/OH, pacTBOpOM
xjopuaa Kaneiud. [lomyuenue rugpokapOoHaTa KajlbliUs B3aMMOJICHCTBUEM H3BECTKOBOM BOJBI C
okcunoM yriaepona (IV) (Bbiapixaemblii  BO3ayX). VcnblTaHme WHAMKATOPOM pacTBOPOB
TUAPOJU3YIOMIMXCA M HETUIPONM3YIOIUXCS coyieid.  Peaknus 3amelleHds MeIu JKelIe30M B
pactBope  cynbdara meau (ll). Tlomydenune kucimoposa pasioKeHHEM TMEPOKCHIAa BOAOPOIA C
IIOMOLIBI0 JUOKcHAa Mapranua. IlomyueHue Bomopona B3aUMOJEHCTBHUEM KHUCIOTHI C IIMHKOM.
O3HakoMJIeHHE C TpernapaTaMu ObITOBON XUMUH, COJIEPKAIIUMH SH3UMBI.

IIpakTyeckas padora Ne 1. [lonydyeHne u pacrio3HaBaHUE Ta30B.

IIpakTnyeckas padora Ne 2. PemeHne sKClIepUMEHTAIbHBIX 33124 Ha UICHTH(PUKAIINIO
HEOPraHMYECKUX U OPraHUYEeCKUX COCTUHEHHI.

I[IpakTuyeckas padora Ne 3 (ang JBYX4acoBOTO BapHaHTa W3YYEHUS Kypca).
['enernueckas CBSA3b MEXAY Pa3IMYHBIMU KJIACCAMHM HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB.






TEMATHUYECKOE INTAHMPOBAHUE. OPT’TAHUYECKAA XUMUSI.

BA30BbII YPOBEHb. 10 KJIACC
(1 g B HEAemt0, Bcero 35, U3 HUX 24 — pe3epBHOE BpeMsl)

Tema. IL1annpyeMsble pe3y/ibTaThbl
Jlemonctpa OcHoBHOE
Ha nus
coaepxaHue JInyHOCTHBIE
TA OIIBITOB. IIpeameTHbIe

/m yYpOKa MeTtanpeameTrHbie
Hcnoan3oB
anue [IOP

TEMA 1. TEOPHS CTPOEHUSI OPTAHUYECKUX COEJUHEHUU
Metonsnl HaGmronenue, Hcmions30BaTh OCHOBHEIE PerviasiTuBHbIie:
HAy4HOI'O MPEANOI0KEHHE, | UHTEIUICKTYalbHbIE 1. CraButh yueOHBIC 33]a4H Ha
MMO3HAHUS. runore3a. [louck | onepamnuu (GopMyITupoBaTh | OCHOBE COOTHECEHUS TOTO, YTO
JleMOHCTpPA | 3aKOHOMEPHOCTEY TMIOTE3Y, IPOBOIUTD YK€ U3BECTHO M YCBOCHO
UM, Hayunsrii aHaJIu3 U CUHTE3, y4alrumcsi, 1 Toro, 4To emié
Buneodpar | sxcriepuMeHT. 0000111eHE, BRIIBIATE HEW3BECTHO.
MEHTHI, BriBon,. MIPUYHUHHO-CJICJICTBEHHBIE 2. CaMOCTOSTEIILHO
CIIaibl C CBSI3U), IPOBOJUTH 0oOHapyXHUBaTh U
n300paxeH AKCIIEPUMEHT dopmynHupoBaTs y4eOHYIO
USMHU 1 QUKCHUPOBATH €TO npoOJemMy, OpeaessiTh 1elb
XHMUYECKO pe3ynbTaThl y4eOHOM JEeSATEIHHOCTH.
17| C MMOMOMIBI0 pOAHOTO si3bIKa | Ilo3HABATEIbHBIE:
nabopaTopu U SI3BIKA XUMUH. 1. CaMOCTOSITEIIFHO BBIJICIATh U
u, (dhopmMynupoBathb
MIPOBEICHUS MO3HABATENIbHYIO 11EJb.2.
XHUMHYECKO AHanM3upoBaTh, CPABHUBAT,
ro KJaccuuImpoBaTh 1 000011aTh
IKCTIEpUME (baKThl U SBICHUS.
HTA. KoMMYHHKATHBHBIE:
1. CaMocTOSTEIIBEHO
OpraHHU30BBIBATH yUEOHOE

[Ipeamer CraHOBJICHHE Paznuuate npeameTsl B3aUMO/ICHCTBUE B TpyNIIe
OpPraHUYECKO| OpraHUYeCcKOn OpraHUYEeCcKOu U (ompenensaTh o0IIKe 1EeNH,
W XHMUH. XHMHUH KaK HEOPraHUYeCKOn pacnpenensiTh poii,
JleMmoHcTpa | Hayku. Butanusm| xumum, MuHepajibHbIe JIOTOBAPUBATHCS IPYT C APYTOM
107078 U ero Kpax. Y OpTraHUYECKUE U T.J.).
Komneknusa | Onpenenenue BEIIECTBA. JInygocTHLIE:
MPUPOJHBIX, | HIIEMEHTHOTO Knaccudumnuposats 1. ®opMHupOBaTH OTBETCTBEHHOE
HCKYCCTBEHH| COCTaBa OpraHUYeCcKHe OTHOILLIEHUE K YYCHHUIO.
BIX U OpraHUYECKUX BEIIECTBA 10 MX 2. ®opmupoBaTh
CHHTETHYCCK | COCAUHCHUM. MPOUCXOKICHHIO Ha CaMOYyBa)XeHUS U
10.9 [LraBnenn MIPUPOJIHEIE, SMOIMOHAILHO-
OpTaHUYECKH| €, HCKYCCTBEHHBIC 1 MOJIOXKUTCILHOE OTHOIICHHUE K
X 0o0yryMBa CHHTETHYECKUE. cebe, TOTOBHOCTh OTKPBITO
COEIMHEHNH, | HAE U [IpoBoUTH U HAOIIOATH BBIPAXKATh U OTCTaWBAaTh CBOKO




MaTepHalioB | TOPEHUE XUMHUYECKUN IKCIIEPUMEHT. | MO3ULUIO.

Y U3JENUHN U3 OpraHuvec

HUX. KHX

JlabopaTopH| BewiecTs

ble ONbITHI. | (Ha

1. npumepe

Omnpenenenu | caxaposbl)

e

3JIEMEHTHOTO

cocrasa

OpraHUYEeCKU

X

COCTUHEHUN.

Teopus OcHOBHbIE OOBSICHITH IPUIUHBI PeryasiTuBHbIe:
CTPOEHUS MOJIOKEHUS MHOT000pa3us 1. BeiiBuraTh Bepcuu
OpraHUYECK | TEOPUU CTPOCHMS| OPraHUYECKUX pelieHus mpooieMsl,

ux A. M. BCILICCTB U 0CO3HaBaTh KOHEYHLIN
coennHeHn | bytieposa. 0COOEHHOCTH pe3yJsbTart, BBIOUPATh U3
178 BasieHTHOCTSB. CTPOEHHUS aToMa MPEJI0KEHHBIX U HCKATh
JlaGopaTop | DaeMeHTSHI C yraepoja. Paznuuate CaMOCTOSITEIIbHO CPE/ICTBA
HbIE MIOCTOSIHHOM U MOHATHUSA JOCTH>KEHUS LS.
ONbITHI. MEPEMEHHOMN «BAJIEHTHOCTH» U Ilo3HaBaTe/IbHBIE:

2. BAJICHTHOCTBIO. | «CTENEHb 1. Ctpouts g0oruyeckoe
Nsrorosnen | CTpykTypHbIE OKHUCIICHUS, paccykJeHue, BKIIoYarouee
ue Mojenel | popmyIsl OIepupOBaTh UMHU. YCTaHOBJICHUE MPUUHNHHO-
MOJIEKYII Heopranuueckux | OTpaxarb cocTaB U CJIEJICBEHHBIX CBS3EH.
OpraHMYEeCK | U OPraHUYECKHUX | CTPOCHHE KoMMyHUKATHBHBIE:
ux BEIIECTB. TUTIBI | OpraHUYECKUX 1. YuuTeIBaTh pa3Hbie MHEHUS U
COEMHEHU | YIIIEPOIHBIX COEIMHEHUM C UHTEpPEChl U 000CHOBHIBATh
178 LIENIOYEK: MIOMOUIBIO COOCTBEHHYIO MO3ULIMIO.

JTUHENHas, CTPYKTYPHBIX (hopMyI JINYHOCTHBIE:
pa3BeTBJIEHHAs, | U MOAEIUPOBATH UX 1. IIposiBnsATH
3aMKHYTasl. MOJIeKyJIbl. Paznnyars yYCTOMUYUBBIN y4eOHO —
Kparnocts MOHSTHSI «U30MEP» U MO03HABATEJIbHBIN UHTEpEC K
XUMHUYECKON «TOMOJIOTY. HOBBIM CIIOCOOAM pellIeHus
CBS3H. HaspiBath n3y4yeHHbIE 3a1ad.

N3omepus MTOJIOKEHUS TEOPHUH

. Buast XUMHUYECKOTO CTPOCHHUS A.

U30MEPUM. M. bytneposa.

[TonsaTue

0

B3aUMHOM

BITUSTHAH

aTOMOB B

MoJIEeKyJIa




X
opraHuyec
KHUX

BCIICCTB.

EMA 2. YTJIEBOJOPO/IbI 1 UX ITPMPOJHBIE NCTOYHUKHA

[Tpupoaubl
U ra3 Kak
HCTOYHUK
YTJIEBOJI0PO
JIOB.
JleMoHCcTpa
IUH.
Konnexuus
BEIIECTB U
MaTepHasoB
)
MOJTy4aeMbI
X Ha OCHOBE
MPUPOTHOT
o rasa.

[Tpuponn
BIN Ta3,
ero cocTaB
u
HarpaBJje
HHS
HCIIOIL30B
aHHS B
Ka4yeCcTBe
TOILIMBA U
XUMHYECK
oro
CBIPbS.
Konsepcu
s METaHa.
Cunres-ra
3 M €TO
HCIIOJIE30B
aHue s
MOJTYYeHHU
i
CHHTETHYE
CKOT0
OcH3MHA U
METaHOJIA.

XapakTepru3oBaTh

COCTaB K OCHOBHBIE
HATPaBIICHUS
HCIIOJIb30BaHMS U
nepepaboTKu
MIPUPOJIHOTO Ta3a.
YcranaBiuBaTh
3aBHCHUMOCTH MEXKIY
o0bemMamMu 10OBIYM
MIPUPOTHOTO Ta3a B

P® u OromxeTom.
Haxonutb

B3aMMOCBSI3b MEKTY
M3y9aeMbIM

MaTepUaIoM 1

Oymymieit
npodeCCHOHAIBHON
EeATEIbHOCTEIO.
[TpaBuiia HKOIOTHYECKU
TPaMOTHOTO MTOBEACHHUS U
0e301acHOro oopaleHus ¢
MIPUPOJIHBIM Ta30M B OBITY U
Ha TIPOU3BOJICTBE.

PerviasiTuBunie:
1. CocTaBnaTe

(MEAMBUYATbHO WM B
IpyIII€) IUIaH PEILICHUs
poOIeMBI.

2. Pabotas no ruiany,
CBEPSTH CBOU JICUCTBUS C
HENbIO U, IPH
HEOOXOIMMOCTH, UCTIPABIIATH
OLIMOKU CaMOCTOSITENBHO.

3. B munanore ¢
YUHUTEJIEM COBEPIIICHCTBOBATH
CaMOCTOSITEIIbHO
BBIPaOOTaHHBIE KPUTEPUU
OIICHKH.

IlozHaBaTeabHbIE:

1. BbISBISATH NpUYUHBI U
CJIEJICTBUS TIPOCTHIX SIBJICHU.

2. Co3gaBathb

CXEMaTHYECKUE MOJIEIH C
BBIJICIIEHUEM CYIIECTBEHHBIX
XapaKTepUCTUK OOBEKTA.

3. [IpeobpazoBwIBaTH
UH(POPMALIMIO U3 OJJHOTO BUIA
B Ipyro# (TabiauIly B TEKCT U
np.).

KovMMyHuKaTHBHBIE:
1. ®opmynupoBarh

coOCTBEHHOE MHEHHUE U
MTO3UITHIO, 33]1aBaTh BOIIPOCHI,
CTpOI/ITI) IIOHSTHBIC IJIs1
HapTHepa IIOHATHA.




IIpenenbHbl
e
YTJIEBOJI0PO
b1,
AJIKaHBI.
JdemoHcTpa
MU,
[Tapoctep
JKHEBBIC U
00bEeMHBIE
MOJIeNn
MOJIEKYJT
MEPBBIX
MPEICTaBUT
eJiel Kiacca
AJIKaHOB.
duznyecku
€ CBOICTBa
ra3zoobpas3H
BIX
(mpomnas-
OyTaHoBas
CMECH B
3QKUTANIKE),
HKUJKUX
(OeH3uH) n
TBEPJIBIX
(mapagun)
AJIKaHOB:
arperaTHoe
COCTOSIHHE,
pacTBOpUM
OCTbh B
BOJIE.
I'openne
MIPOTIaH-
OyTaHOBOM
cMecHu
OTtHomIeHNE
AIKaHOB K
pacTBopy
nepMaHraHa
Ta KaJIusl U
OpoMHOM
Boze/

3HaucHUE
MPUPOTHOTO Ta3a
M UHBIX
MpeACIIbHBIX
YIJIEBOAOPOJIOB B
KadyecTBe
TOILJINBA B
XUMHYECKOTO
CbIpbs. MeTaH u
JIpyTUe aJIKaHbl
KaK COCTaBHAs
4acTh
MPUPOAHOTO
rasa.
XUMHYECKHE
CBOMCTBa METaHa,
00yCIIOBIMBAIOII
HE ero
MIPUMEHEHUE
(ropenue,
MUPOJIU3,
rajoreHupoOBaHu
e).

I'omomorn
MeETaHa,
HU30Mepus U
HOMEHKJIaTypa.
HerunprupoBanue
sraHa.KpekuHr u
M30MepHU3aIus
aJIKaHOB.
AJKUIIbHEIE
paarKanbl.
Mexaau3m
CBOOOTHOpAIUKA
JIBHOTO
raJOreHUPOBAHU
s aJIKaHOB.

Ornpenendrsb
MIPUHAIICKHOCTD
BEIIECTB K

Pa3IMYHBIM THUIIAM
(MpeneabHbIM WA
HeTpeACIbHBIM) U
KJlaccam
YIJI€BOIOPOIOB.
HaspiBath ux no
MEKTYHapOAHOMN
HOMEHKJIaType,
XapaKTepu30BaTh
CTpOEHHE

U CBOMCTBA BaKHEHIIIUX
MpeJICTaBUTEIEH,
HaOII0/1aTh U OMUCHIBATH
JIEMOHCTPAIIOHHBIH
9KCIIEPUMEHT C TIOMOIIIBIO
POJTHOTO SI3BIKA W SI3BIKA
xumun. O000IIaTh 3HAHUS
U JIeTIaTh BBIBOBI O
3aKOHOMEPHOCTSIX
M3MEHEHHUS CBOICTB
YIIIEBOIOPOIOB B
TOMOJIOTUYECKUX pAIax.
PaznuyaTte moHsTHS
«H30MEP» U «TOMOJIOTY.

2. Y4uTsIBaTh pa3Hble
MHEHUS U CTPEMUTHCS K
KOOpAMHALMU Pa3IMYHbIX
NO3ULUI B COTPYAHUYECTBE.

JInyHOCTHBIE:

1. ITocTrenenno
BBICTPanBaTh COOCTBEHHOE
LIEJIOCTHOE MUPOBO33PEHUE:
0CO3HaBaTh MOTPEOHOCTH
TOTOBHOCTb K
camMo00pa30BaHMIO, B TOM YHCIIE
U B PaMKax CaMOCTOATEIIbHON
NEeSITEIbHOCTH BHE ILKOJIBI.

2. OrneHuBarh
coJiepKaHue (UCXOs U3
COLMAJIbHBIX U TMYHOCTHBIX
IIEHHOCTEH ), 00eCIIeurBaroIIee
JMYHOCTHBIA MOpaJIbHBIN BBIOOP




OTUIICHOBEIC
YTJI€BOJ0PO
Bl, WJIN
aJIKCHBI.
JdemoHcTpa
107078
[TapocTtepx
HeBas U
o0beMHas
MOJICIIN
MOJICKYJIbI
ATHIICHA.
I'openue
JTHIIEHA.
Konnexuus
«I[TonusrTun
€H U
W3JICIINS U3
HETOY.
Jlaboparop
HbIE
ONBITHI. 3.
OO6HapyxeH
ne
HEMpeaesbH
BIX
COCIMHEHH
U B XKUIKUX
HedTenpoa
YKTax.

OTUIIEH KaK
MpeACTaBUTENb
AJIKEHOB.
ITonyyenue
STHJIEHA B
MPOMBIIIJICHHOCT
u
(merunpupoBaHu
€ 3TaHa) U B
naboparopuu
(meruaparanus
ATAHOJIA).
CaolicTBa
(ropenue,
OpoMHupOBaHHUE,
THJIpaTalus,
MoJIMMepH3aIus,
OKHCIICHUE
pacTBOpOM
KMnO4) n
MIPUMEHEHUE
STHUIICHA.
[TonmuaTunen.
[Iponunen.
CrepeoperyisipH
OCTh TIOJIUMEPA.
OcHOBHBIE
MOHSTUS XUMUHU
BBICOKOMOJICKYJISI
PHBIX
COEMHEHUN.
Peakuuun
MOJIMMEPU3ALIUU.
[TonusTunen u
o0acTu ero
MIPUMEHEHUS.
[Tonyuenue
MOJIMATUIICHA
noJiMMepu3anuen
ATUJICHA,
MOJIMIPONUIICHA
noJiMMepu3anuen
MIPOTTHJICHA.
[Ipasuno B. B.
MapkoBHHKOBA

Ha3zpiBath 1o
MEXIYHAPOAHOU
HOMEHKJIaType
aJIKEHBI C IOMOIIBIO
POJIHOTO SI3BIKA U
SI3bIKA XUMUH.
XapakTepru3oBaTh
CTPOCHHE, CBOMCTBA,
CIO0COOBI IOJTyYEHUS
u o0yacTu
MIPUMEHEHHUS dTUJICHA.
HaGmronats,
CaMOCTOATEILHO
MIPOBOJIUTH U
OIIMCBLIBATH
XUMHAYECKUHN
AKCIICPUMEHT.
VYcranaBiuBaTh
3aBUCUMOCTH MEXKIY THIIOM
CTPOCHHUSI YTIIEBOJIOPOA U
ero XMMHYCCKUMU
CBOMCTBaMHM Ha IPUMEPE
JIOTHYECKUX CBA3EH:
MpeAeIbHBI — PEaKIUH
3aMelleHNs], HETPEeaeIbHbIN
— peakiuu
MIPUCOCTUHECHHUS.

PerviasgsTuBHble:
1. OOHapyxuBaTh U

dopmynupoBaTs yueOHYIO
po0JIeMy MO PyKOBOJCTBOM
YUUTEIS.

2. CtaBUTH 11€JIh
JIEATEILHOCTH Ha OCHOBE
MIOCTaBJICHHOM MPOOJIEMBI 1
npeJiaraeT HeCKOJIbKO
CIIOCOOOB €€ JOCTHUKCHHS.

3. CaMOCTOSTEIBLHO
AQHATM3UPOBATH YCIOBUS
JIOCTVIKEHMS 11€JIM Ha OCHOBE
y4€Ta BBIICIICHHBIX YYUTEIEM
OpPHEHTHUPOB JICHCTBHS B
HOBOM Y4e€0HOM MaTtepuae.
Ilo3HaBaTebHbIE:

1. OnpenensiTe BO3MOXKHBIE
UCTOYHUKU HEOOXOJUMBIX
CBECHHIA, TPOU3BOTUTH MIOUCK
UHPOPMALINH, AaHATU3UPYIOT U
OILICHUBAIOT €€ JOCTOBEPHOCTb.
2. CaMOCTOATENbHO BBLACIATH U
dbopmynupoBath
MO3HABATENILHYIO 1IEITb.

3. ®opMHUpOBATH YMEHUS
Ha0II0aTh, IeJIaTh BHIBOIbI
IIPH MIPOBEJICHUH OITBITOB,
yMEHHMsI paboTaTh C KHUTOM U ¢
NEPUOIUYECKON CUCTEMOM.
KoMMyHHKATHBHBIE:

1. ®opmupoBaTh yMeHUs
paboTath B mapax, OTBeYaTh Ha

BOIIPOCHI YUUTEJIS, YMETh
HCITOIB30BaTh XUMHUIECKUH
A3bIK, yMEHHE paboTaTh ¢
XUMHYECKOHN MOCYIOM.
2. BnazmeTs MOHOJIOTHYECKOH 1
JTUAIOTUYECKON opMamMul pedn
B COOTBETCTBHUH C HOpPMaMU
POIHOTO A3bIKA; BBIPaXKaTh CBOU
MBICIIM C JOCTATOYHOM
MOJHOTOH U TOYHOCTBIO.
JIMUHOCTHBIE:

1. IIposiBnATH




Ha TIpUMepe
MPOIUIICHA.
KauecTBeHHnie
peakuuu Ha
HeTpeeIIbHbIC
COEIMHEHMS:
o0ecLBeUnBaHue
OpOMHO¥ BOABI U
pacTBopa
nepMaHraHara
KaJIusl.
I'omonoruueckuii
psI ATH-
JIECHOBBIX
YIIEBOIOPOAOB,
HU30Mepus
(yrmepoaHoro
CKeJIeTa u
IOJIOKCHUS
KpaTHOM CBS3H),
HOMEHKJIaTypa.
[Tonyuenue
STHIIEHA
JleTupaTalnueit
JTa”HoNa U
JETUIPUPOBAHUE
M JTaHa.

OTBETCTBEHHOE OTHOILICHHE K
00y4YeHHIO, YBAKUTEIHHOE
OTHOIIEHHE K CTAPIIUM H
MUITAJIIIIM TOBApUIIIAM;
0CO3HaBaTh IIEHHOCTH
3II0POBOTO ¥ OE3011aCHOTO
o0pasa K13HHU.

2. ®opMHUpOBaTh
OTBETCTBEHHOE OTHOILICHHS K
YYEHHIO, TOTOBHOCTH U
CIOCOOHOCTH, 00YUAIOIIUXCS K
CaMOPa3BHUTHUIO U
camMo00pa30BaHUIo.




JneHoBbie
YTJI€BOJ0PO
bl. Kayuyku.
JleMoHCcTpa
MU,
Mopenu
(mapoctepik
HEBBIC U
00beMHast)
Mouekya 1,3-
OyTaaueHa u
2 -METHII-
1,3-
OyTraaueHa
(u30mpeHa).
Paznoxenue
KaydyKa mpu
HarpeBaHuH,
UCIIBITAaHUE
MIPOJIYKTOB
pasiioKeHUs
Ha HeTpe-
JEIbHOCTD.
Konnexuun
«Kayayku»,
«Pe3uHa n
W3JIeTUs U3
HEey.

Kayuyk u ero
CBOWCTBA.
Bynkanuzauus
Kaydyka. Pezuna.
N3onpen kak
MOHOMeEp
MIPUPOJHOTO
KaydykKa.
CunTeTH4ecKui
Kay4dyk. 1,3-
byranuen kak
MOHOMeEp
JUBUHHWIOBOIO U
OyTaZlueHOBOTO
CUHTETUYECKUX
Kay4dyKoB. lHbIe
XUMUYECKUE
CBOIICTBA
JTMEHOB:
raJIOTeHUPOBAHU
c,
TUAPOTATIOTEHUP
OBaHUe,
TUAPUPOBAHUE.
1,2-n
1,4-npucoenuneH
ue. [lonyuenune
JINEHOBBIX
YTJIEBOJIOPOIOB
meroaoMm C. B.
Jlebenesa u
JETUAPUPOBAHUE
M aJIKaHOB.
I'omonornueckuit
pAn
COTPSKEHHBIX
JINEHOBBIX
YTJIEBOJOPOOB,
HOMEHKJIaTypa.

HaspiBats no
MEXIYHAPOAHOU
HOMEHKJIATypEe JUCHBI.
XapakTeprus3oBaTh
CTPOEHHUE, CBOMCTBA,
CIocoObI OyYeHUs U
obnactu nmpumeHeHus 1,3-
OyTraaueHa.
HaGmonates u
ONUCHIBATh
JIEMOHCTPALIMOHHBII

XUMHYECKUN 3KCIIEPUMEHT.

PerviassiTuBHbIe
1. Beinensats u

0CO3HaBaTh TO, UTO YXKE
YCBOEHO U YTO €III€ OJICHKUT
YCBOCHHIO, OCO3HAIOT Ka4eCTBO
U YPOBEHb YCBOCHHUSI.

2. CtaBUTh y4eOHYIO
3a/1a4y Ha OCHOBE COOTHECCHHS
TOTO, YTO y>K€ U3BECTHO U
YCBOEHO, U TOTO, YTO €IIIe
HEU3BECTHO.
Io3HaBaTeJIbHbIE

1. Ilouck u BeIIEIEHNE

HeoOXoauMOi HH(POPMAIIHH;
MIpUMEHEHNE METOIOB
nH()OPMAITMOHHOTO TIOUCKA, B
TOM YHCJIE C IIOMOIILIO
KOMIIBIOTEPHBIX CPEJICTB.

2. AHanu3upoBaTh
00BEKT, BBIJICIIS
CYIIIECTBECHHBIC U
HECYIIECCTBCHHbIE MPU3HAKH.
KoMMYHMKATHBHBIE

1. Yuutbecsa
OpPTaHU30BBIBATH U MIIAHUPOBATH

yueOHOE COTPYITHUYECTBO C
YUYUTCIIEM U CBEPCTHUKAMMU.
JINYHOCTHEIE

1. ®opmupoBats
NI03HABATEJIbHBIE HHTEPECHI,
UHTEJUIEKTyaJIbHbIE U
TBOPUYECKHE CIIOCOOHOCTH.




ALlETUIIEHOB

BeicokoTemmiepar

HazeiBaths o

PerviasgsTuBHble:

bIC yYpHOE IIams MEXIYHAPOAHOU 1. CamocrosTensHO
YIJIEBOAOPO/| alleTHIICHA KaK | HOMEHKJIAType aJIKHHBI C 0CO3HaBaTh IPUYMHBI CBOETO
BbI, WIIN OJlHA U3 MOMOIIIBIO POAHOTO SI3bIKA M | yCIIeXa UM HeycIexa u
QJIKMHBI. oOnacreii ero A3bIKAa XUMUHU. HaXOJUTh CIIOCOOBI BBIXO/1A U3
JleMOHCTpa | IPUMEHEHUS. XapakTepu30BaTh CTPOEHUE, | CUTyallUU Heyclexa.
1070/ 8 [Tonyuenue CBOIiCTBA, CITIOCOOBI Ilo3naBaTeabHLIE:
Monenu aleTuiIeHa HOJIy4eHHUs U 00J1aCTH IIpU 1. Ctpouts g0ruyecKoe
(mapocTepx | MUPOIU30M MEHEHHS alleTUIICHA. paccyxJeHne, BKII0Yaloiee
HEBast U METaHa 1 HabGnronarts, YCTAHOBJICHHE TPUYHHHO-
o0beMHas1) | KapOMIHBIM CaMOCTOSITENIbHO MTPOBOJIUTH | CIEICTBEHHBIX CBSI3EH.
MOJIEKYJBl | CIIOCOOOM. ¥ ONUCHIBATh XUMHUYECKHH | 2. OCyIIEeCTBIATh pacCIIMPEHHBIN
aneruieHa. | [lonyuenue sKcnepuMeHT. OTanyaTh HOUCK MH(POPMALIHU C
['openue KapOuaa 0COOEHHOCTH peaKIii UCIIO0JIb30BAaHUEM PECYPCOB
alleTUICHA. | KaJbIHsL. IPUCOECIUHEHNUs Yy alleTuiieHa| Oubnuorek U MHTepHeTa
JlaGopaTopn Xumundeckue 0T peakuuii npucoeauHeHus: | KoMMyHHKATHBHBIE:
bl€ ONBITHI. | CBOWCTBA. ATUJICHA. 1. ®opmynupoBaTh
4. aleTHIeHa: COOCTBEHHOE MHEHUE U
[Tony4yenue | raJoreHMPOBAHU MIO3HIINIO, ApTYMEHTHPOBATh U
U CBOMCTBa | €, KOOPAMHHUPOBATH €€ C TO3ULUAMU
alleTUICHA. | THUAPOTAIOTCHHUP napTHEPOB B COTPYAHUYECTBE
OBaHUE 1pu BeIpabOTKe OOLIETo pelieHus
(XJIOpBUHUII U B COBMECTHOMH J1€TEIbHOCTH.
HOJMBUHUIIXJIOPH JIM4HOCTHBIE:
I, ero 1. BricTpauBatb
IIPUMEHEHHE), COOCTBEHHOE LIEIIOCTHOE
THIpaTaIus MHPOBO33PEHHUE: OCO3HABATH
(peaxtst NOTpeOHOCTh M TOTOBHOCTH K
M. T'. Kyuepoga), camM000pa30BaHuUI0, B TOM YHCIIE
TpUMepH3aLus U B paMKaX CaMOCTOSITeNIbHON
(peaxmust H. 1. NeSITeIbHOCTH BHE ILIKOJIBI.
3eIMHCKOTO).
I'omonornyeckui
psiz, H30MepHs,
HOMEHKJIaTypa
QIKHHOB.
Apomaruye | OTKpbITHE XapakTepru3oBaTh PeryasiTuBHbIe:
CKHue OeHzoua, 0COOEHHOCTH 1. dopmupoBaTh yMeHue
YIJIEBOAOPO | €ro CTPOCHUSI, CBOMCTBA U YUUTHIBATh BBIICTICHHbIC
JIbl, T CBOWCTBA 00J1aCTH IPUMEHEHUS YUUTEJIEM OpUEHTHPHI ACUCTBUS
apeHBl. U TIEpBBIC OeH30J1a C MOMOIIIBIO B
JlemoHncTpa | obsactu POJIHOTO SI3bIKA U HOBOM y4eOHOM
IHH. pUMEHEH SI3bIKA XUMUH. MaTepHualie B COTPYTHHYECTBE C
O0beMHas AL, Habmromate u YAUTEIIEM.
MO/IEITh YcTaHOBIIEHHE | ONUCHIBATH 2. [ImanupoBath CBOU




MOJIEKYJIBI | XUMUYECKOTO JIEMOHCTPAIIOHHBIA

OeH3ona. CTPOCHUS XUMUYECKHH HKCTIEPUMEHT.

['openue OeH3oia.

OeH3zoa. dopmyna

Otnomenne | Kekyrne.

OeHzona K CoBpemeHHbIE

OpoMHOH(M | TIpencTaBICHUS

OJTHOM) 0 CTPOCHHUH

BOJIC U OeH3oia.

pacTBoOpy XUMHYECKue

IIepMaHra’a | CBOMCTBa

Ta Kajaus OeH3ona:

(Ha aJIOreHUPOBaHHUE,

npuMepe HUTPOBAHUE.

texHuuecku | [lomyuenue

X OeHzomna.

pactBopute | ['omomnor 6eH3oia

JIeu, — TOJIYOJI.

coJieprKalu

X apeHsbl).

Hedtpb 1 Hedts, e XapakTepru30oBaTh COCTAB U

CrocoObl ee | COCTaB, OCHOBHBIE HAINPaBJICHUS

nepepaboTky| pu3ndecKue WCIIOJIb30BaHUS U
CBOICTBA U nepepaboTKu HEPTH.

JleMOHCTpA | IPOMCXOXKACHUE. | Y CTaHABINBATH 3aBUCUMOCTD

MU, OKoJIoTHYECKHE | MEXAy o0beMaMu 100bIYH

OO6pa3oBaHu | TOCIIEICTBUS Hedtu B Poccun u

e HeTsIHOW | pa3nuBa HEPTH U | OOIKETOM rocyAapCcTBa.

IUIEHKU Ha | crtocoObl 00prObl| HaxoauTe B3auMocCBA3b

MOBEPXHOCTH| C HUMH. MEXTY U3y4aeMbIM

BO/JIBI. [Tponeccer MaTepHuaioM u Oyyuieit

OO6napyxeHu mepepadoTKu npodeccuoHaNbHOM

e HePTH: JeSITebHOCTBIO.

HenpenenbH | pekTudukanus, | [IpaBuia sxomorndyeckn

BIX KPEKHHT, TpaMOTHOTO TIOBEJICHUS U

COCTMHEHUH | pU(OPMHUHT. 0e30macHOTO OOpaIIeHHS C

B KUJKHX ITponykTsl He(TEenpOAYKTaMU B OBITY

HeTenpoy | nepepaboTku Y Ha IPOM3BOJICTBE.

KTax. HEPTH U UX

JlaGopaTopH HCIIOJIB30BaHHUE.

bl€ ONBITHI.
5.
O3HakoMIIeH
He C
KOJUIEKIIMEH

[Toustue 00
OKTAaHOBOM
qHucIe.

JEICTBUS B COOTBETCTBUHU C
MOCTaBJIICHHON3a1auei U
YCIOBUSIMU €€ pealln3ali.
3. BeiiBurats Bepcuu
pelieHus npooIeMsl,
OCO3HABaTh KOHEYHBIN
pe3ynbTart, BRIOUPATh U3
IPEIOAKEHHBIX U UCKATh
CaMOCTOSITENILHO CPEACTBA
JOCTUKEHUS LIEIIH.
Ilo3HaBaTedbHbIE:
1. OcyuiecTBasTh

BBIOOp HamboJIee

3 PeKTUBHBIX

CIoco00B pelieHus

3a/1a4 B 3aBUCUMOCTH

OT KOHKPETHBIX

YCJIIOBUH.

2. OcymecTBIsTh CPaBHEHHE,

KJIACCH(PUKAITHIO,

CaMOCTOSITEJILHO BBIOMpast

OCHOBaHUS U KPUTEPUU TS

YKa3aHHBIX JOTMYECKUX

onepanui.

3. YMeTsb omnpenensirsb

BO3MOXHBIE HCTOYHHKH

HEOOXOJIMMBIX CBEICHHIM,

IPOM3BOJIUTH ITOMCK

UHPOPMAIINH, aHATU3UPOBATH U

OLICHUBATH €€ JOCTOBEPHOCTD.

KoMMyHHKATHBHBIE:

1. CoBepiieHCTBOBaTh YMEHUE
JIOTOBapUBATHCS U

MPUXOIUTH K 00IIIEMY PEIICHUIO
B COBMECTHOM JEATEIBHOCTH.

2. PazBuBaTh yMeHHE
MIPOIYKTUBHO pa3pelaTh
KOH(JIMKTHI HA OCHOBE y4eTa
MHTEPECOB U MO3ULUIN BCEX €r0
YYaCTHHUKOB.

JIN4YHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOIO

MO3UIMIO HA YPOBHE
TOJIOKUTEITFHOTO OTHOIICHUS K
IITKOJIe, TOHUMAaHHMS




«Hedts 1

MPOIYKTHI €€

nepepadboTKu

».

O606menn | Knaccuduxanusa | Knaccudunumponats

eu YIJICBOJIOPOAOB | YTIIEBOAOPOIBI O

CUCTEMAaTH3 | IO CTPOCHHIO CTPOCHUIO YIIIEPOTHOTO

anus YTIEPOIHOTO CKeJleTa U HaJTu4duio

3HaHMI 00 | CKelleTa U KPaTHBIX CBSI3CH.

YIIEBOIOPO | HAIMYHUIO YcTaHaBIuBaTh

nax. KpPaTHBIX CBSI3€H. | B3AUMOCBSI3b MEXKIY

KonTposnr | B3au- COCTaBOM, CTPOCHHUEM U

Hasi padora | MOCBA3b MEX]ly | CBOMCTBaMH

Ne 1 1o COCTaBOM, YIJIEBOAOPOIOB.

TeEMeE CTPOCHUEM H OnuceIBaTh FTeHETHYECKHE

«YT1IIEBOIO | CBOMCTBAMH CBSI3M MKy KJIacCaMH

POJIBI. YIIIEBOJIOPOOB. | YTIIEBOAOPOJIOB C MTOMOIIIBIO
['eneTnueckas POJTHOTO SI3bIKA U SI3bIKA
CBSI3b MEXKIY xumun. [TpoBoauTh
KJIaccaMu pediekcuo COOCTBEHHBIX
YIIEBOJOPOAOB. | HOCTHKEHUN B IO3HAHHUH

XUMHH YTIEBOJOPOIOB.
AHanu3upoBarth
pe3yJIbTaThl KOHTPOJIBHOU
paboThI

HEOOXOIMMOCTH YUEHUS,
BBIPa)KEHHOT'O B Mpeo0IIajaHun
y4e0HO-TT03HABATEIBHBIX
MOTHBOB U IIPEIIOUYTEHUN
COLIMAJILHOTO CIIOCO0a OLEHKU
3HAHUM.

2. dopMupoBaTh
9KOJIOTHYECKOE MBIIUICHUE:
YMEHHE OLICHUBATh CBOIO
JESATENHOCTD U ITOCTYIIKU
JPYTUX JIFOJIEN C TOUKH 3PEHHUS
COXpaHEHHUsI OKPYKAIOLIEH
CpeIbl.

TEMA 3. KUCJIOPOACOAEPXAILIME OPTAHUYECKUE COEJVMHEHUA




CnupTsl.

OTUIOBBIN CIUPT

HazeiBaths o

PerviassiTuBHbIe

JleMOHCTpA | U €ro CBOMCTBA. | MEXIYHAPOIAHOU 1.CpopmupoBats ymeHue
HHH. Oxucnenue HOMEHKJIAType aJIeKBaTHO OLICHUBATh CBOU
Mopnenun 3TaHojIa CIIUPTBHI. 3HAHUS U YMEHUS.
(wapocrep | (pepMeHTATUBHO | XapaKTepu30BaTh 2.®opMHpOBATH
YKHEBbIC U €, OKCHJIOM ME/I1 | CTPOEHHE, CBOWCTBA, UHTEJUIEKTyaJIbHbIC U
oowemunie) | (I1)). CIIOCOOBI TIOJTYYCHHS TBOPYECKHE CITIOCOOHOCTH.
MOJIEKYII Xumuueckue u obsactu Ilo3HaBaTeabHbIE
CIIUPTOB: CBOICTBa IIPUMEHEHHUS dTaHoJIa 1.CdopmupoBats ymeHue
METaHoja, | 3TaHoJa: U TJIMLEPUHA C aHAJIN3UPOBATh, CPABHUBATD,
3TaHoIa, JeruapaTanus, | MOMOIIBIO POAHOTO KJaccu(puIupoBaTh U 00001aTh
STWJICHIJIMK | B3aUMOJICHUCTBUE | S3bIKA U SI3bIKA (aKThI U SIBICHUS;
ol U C HaTpHUeM, XUMUHU. KoMMYHUKATHBHBIE
[JIMLEpUHA. | TOPEHHE. Knaccugunuponats 1.CopmupoBath ymeHue
['openue [Tonyuyenune CIMPTHI IO UX IPEICTaBIATh MPOACTaHHYIO
JTaHoJIA. 3TaHoJIA ATOMHOCTH. pabory.
B3aumoneit | ruzpparanueit HaGnronarts, 2. ®opMupoBaTh YMEHUs
CTBUE ATHUJIEHA, CaMOCTOSITENIbHO MPOBOJUTE | padOTaTh B rapax, OTBEYaTh HA
3TaHoJNA C IEJIOYHBIM Y ONKCHIBAaTh XUMUYECKUI | BOIPOCH! yUUTEIIS, YMETh
HaTpUEM. THJIPOJIU30M AKCIIEPUMEHT. UCIIOJIb30BaTh XUMUYECKUI
Ilomydyenue | ramoreHsTasa, SI3BIK.
STHJIeHa U3 | OpoXKeHHneM JIMYHOCTHBIE
JTaHoJIA. caxapos. 1. ®opMupoBaHe HHTEpECa K
Jla6opaTop | I'omonornveckuit HOBOMY IIpEAMETY.
HbIC pan 2. ®opmMupoBaHHe yueOHO-
ONBITHL. 6. | OHOATOMHBIX [I03HABATEJILHOTO UHTEpeca K
CaoiicTBa CIIMPTOB, HOBOMY y4eOHOMY MaTepuaily u
ATUJIOBOTO | U30MEpHuS, crocobaM pelieHus HoBon
criapTa. /. HOMEHKJIaTypa. YaCTHOM 3a7a4H.
CaoiicTBa MHoroaromHsie
[JILEPUHA. | CIIUPTHIL:

STUJICHTJINKOJIb,

TIIMLEPHH.

KauecTBennas

peaxuus Ha

MHOTOaTOMHBIE

CIIUPTBHI.
Kamennspiii | Kamennslii yronbs| XapakTepu3oBarhb PeryasTuBHbIE:
yroJb. U €ro IIPOUCXOXKICHUE U 1. CamocTosiTENBHO
JleMOHCTpa | UCTIOJIB30BAaHUE. | OCHOBHBIE aQHAJIN3UPOBATh YCIOBUS
MU, KokcoBanue HaIpaBJICHUS JOCTHKEHUS 11€JIM Ha OCHOBE
Konnekuust | kaMeHHOTO yriisi, | UCHIOJIb30BAaHUS U yuéTa BBIJICJICHHBIX YUUTEIEM
«KaMeHHBIN | BayKHEHIINE nepepaboTKu OPHUEHTHPOB JECHCTBUS B HOBOM
YTOJIbY. MPOJYKThI KaMEHHOTO YTJIf. yueOHOM MaTepuale.
Konnekuust | kokcoxumMudecko | YCTaHaBINBATh 2. OcymecTBIsTh




MPOJIYKTOB | TO MPOU3BOJICTBA.| 3aBUCUMOCTh
KOKCOXMMHY MEXIy 00beMaMu
€CKOro J00BIYM KaMEHHOTO
[IPOU3BOJCTB yrisi B PO u
a. OIOKETOM.
Haxonuts
B3aMMOCBS3b MEX]Y
U3Yy4aeMbIM
MaTepuaioM U
Oynyuein
npodecCHOHABLHOM
JIeATETbHOCTBIO.
[TpaBuiia HK0JIOTHYECKU
rpaMOTHOTO TIOBEJICHUS U
6e30macHOro oopamieHus ¢
KaMEHHBIM YTJIeM U
MPOIYKTaMU
KOKCOXHMHYECKOTO
IIPOU3BOJICTBA B OBITY U
MIPOMBIIIICHHOCTH.
deHo. Crpoenue Xapaxkrepus3oBaThb
JleMOHCTpPA | MOJIEKYJIBI 0COOCHHOCTH CTPOCHHUS U
1197078 buznueckue CBOIicTBa (peHOIa Ha OCHOBE
OO0beMHass | cBolicTBa B3aMMHOT'O BJIMSHHS aTOMOB
MOJIEh ¢denona. B MOJIEKYJIE, a TAKXKe
MOJIEKyJIbl | B3aumHoe CIOCOOBI OJTyYeHUs U
¢denona. BIIMSIHME aTOMOB | 00JIaCTH TPUMEHEHUS
PactBopuM | B Mostekynax (deHoa ¢ MoMoIbI0
OCTh OpraHUYECKUX POJIHOTO A3bIKA U S3bIKA
denona B BEILIECTB Ha xumun. Habmronates u
BOJIE npuMmepe GpeHoma.| OMUCHIBATh
B3anmonein | Xumuueckue JIEMOHCTPALIMOHHBII
CTBUE CBOMCTBa XUMUYECKUN IKCIIEPUMEHT.
denona ¢ denomna, CobmronaTh mpaBuiIa
pacTBOPOM | MOATBEPKIAIOIIH| SKOJOTUYECKH TPAMOTHOTO
HIeJI0uu U € B3aUMHOE 1 6€301acHOr0 00paIeHHs
OpoMHOM BIIMSIHME aTOMOB: | C TOPIOYUMHU U TOKCUYHBIMH
BOJIOM. KHCIIOTHBIE BEIIIECTBAMH B OBITY
KauectBenH | cBolCTBa,
asi peakuusi | peakuuu
Ha EHOJ C | TaJOreHHUPOBAHU
XJOPUJOM | 51, HHTPOBAHMUSI.
xKeresa [Tonyuenune
(1. denomna

KOHCTaTUP YOI U
MPEABOCXUILAIOIIMNA KOHTPOJIb
10 PE3YNbTaTy U 110 CIIOCO0Y
JICHCTBHUSI; aKTyaJIbHBIN
KOHTPOJIb Ha YPOBHE
IIPOU3BOJIBHOTO.
Ilo3HaBaTeabHbIE:

1. Co3maBats u

peoOpa3OBEIBATH MOJIEIH U

CXEMBI JIJIsl pelICHHs 3a/1a4.

2. O000ImIATh MOHATUS —

OCYIIECTBIISTh JIOTHYECKYIO

OTICPAIIHIO.
KoMMYHHKATHBHBIE:

1. ®opmynupoBatb

COOCTBEHHOE MHEHHE U
IIO3ULIUIO, ApI'YMEHTUPOBATh U
KOOPAUHUPOBATH €€ C
MO3ULUAMU NIAaPTHEPOB B
COTPYAHUYECTBE NPH
BBIpa0OTKe OOIIETO PelIeHHs B
COBMECTHOH €ATEIbHOCTU
JIuynoctHble: 1. DopMupoBarh

OTBETCTBEHHOE OTHOIIEHUS K
YUEHHUI0, TOTOBHOCTH U
CIIOCOOHOCTH, 00yJaroImuxcs K
CaMOpPa3BHUTHIO H
caM000pa30BaHHUIO.

2. ®opmupoBaTh CIOCOOHOCTH
K LIeJIeTI0IaraHuto,
CaMOCTOATEIIbHON
MOCTaHOBKEHOBBIX y4EOHBIX
3a/1a4y




Anbnerupl.
JleMoHCcTpa
IUH.
Monenu
(mapoctepik
HEBEIE U
00bEeMHBIC)
MOJIEKYJT
METaHAIII U
dTaHas.
O3HaKOMIICH
He ¢
KOJUIEKLIUEH
IJ1IaCTMAcC

U U3IEIINN U3
HHX.
JlaGopartopHh|
bI€ ONbITHI.
8. CpoiicTBa
dbopmaibaer
nunaa.

IIpousBoacTBO U
HCIIOJIL30BaHUE
CTPOUTENBHBIX U
OTJCIIOYHBIX
MaTepHuaJioB Ha
OCHOBE
MOJIMMEPOB U3
dbenonodopmann
JETHAHBIX CMOJI
1 MIX aHAJIOI'OB.
dopmanbaeru,
€ro CTPOCHUE U
buznIecKue
CBOMCTBA.
dopMavH.
XUMHYECKHE
CBOMCTBa
dbopmainbieruaa:
TUAPUPOBAHUE,
OKHCJICHHE.
Peaxinmmn
MMOJIMKOH ICH CAIlH
H.
I'omonornueckuit
pSI aJIbIETUIOB,
HU30Mepus,
HOMEHKJIaTypa.
KaugecTBennas
peakius Ha
aIbACTUIHYIO
rpynmy.
ITony4yenune
dbopmanbaeruaa
U areTalbaeruaa
U3
COOTBETCTBYOIIN
X CITUPTOB.
ITonsTue o
KETOHAX.
Anpaerunsl u
KETOHBI B
MIPUPOJIE.

Xapakrepus3oBaTh
0COOEHHOCTHU CBOMCTB
dbopMmanbaeruaa u
aleTalbAeTHIa Ha

OCHOBE CTPOCHUS
MOJIEKYJI, CITIOCOOBI
MTOJTYYCHUS U UX

00Js1acTy IPUMEHEHUS

C TIOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA

XHUMHH.

HabaronaTh, ONMChHIBATh U
MIPOBOJIUTh XUMHUYECKUM
AKCIICPUMEHT.

Co0mroaTh IpaBuIa
AKOJIOTUYECKHA IPAMOTHOTO
1 0e301acHOro 0OpaIeHus
C TOPIOYHUMHU U TOKCHYHBIMU
BELIECTBaMU B OBITY U
OKpYKarolleu cperie.

PeryiasTuBHbIE:
1. BHOCUTH HEOOXOIUMBIE

KOPPEKTUBHI B JCHUCTBUE TIOCIIE
€ro 3aBEpILEHUs HA OCHOBE €T0
OLICHKH U y4eTa XapakTepa
CIeNaHHBIX OLIMOOK.

2. OCylIeCTBISITh
KOHCTaTUPYIOLIUN 1
MPEABOCXUILAKOIIMNA KOHTPOJIb
10 PE3YJIbTaTy U 110 CIIOCO0Y
JICHCTBHSI; aKTyaJIbHbIN
KOHTPOJIb Ha YPOBHE
IIPOU3BOJIBHOTO.

3. BeiaBUraTh Bepcuu perieHus
po0JieMbl, 0CO3HABATh
KOHEYHBIN pe3ynbTar, BRIOUpaTh
U3 MPEJI0KEHHBIX U UCKATh
CaMOCTOATENIBHO CPENCTBA
JOCTUKEHUS LIEIIH.
Ilo3HaBaTeabHbIE:

1. ®opmupoBaTh yCTONYUBBII

y4eOHO-TI03HABATEILHOTO
UHTEpPEC K HOBBIM O0LINM
crocobaMm pelieHus 3aaad.

2. ®opmupoBaTh YMEHUS
YCTaHABIIMBATh CBSA3H MEXKIY
peanbHO HabJI01aeMbIMU
XUMUYECKUMH SIBJICHUSIMU U
poLEeccaMt, MPOUCXOIAIINMHU B
MHUKPOMHpPE, OOBACHATH
HNPUYHHBI MHOTO00pa3us
BELIECTB, 3aBUCUMOCTb UX
CBOIMCTB OT COCTaBa U CTPOCHUH,
a TaKKe 3aBUCUMOCTh
IPUMEHEHHUS BELIECTB OT UX
CBOMCTB.

KoMMyHHKATUBHbBIE:

1. AprymMeHTHpOBATh CBOIO
MO3UIUI0 U KOOPIUHUPOBATH €€
c

MO3HUIIMUSAMH TAPTHEPOB B
COTPY/AHUYECTBE MPU
BbIpa0OTKE 00I1ero peueHus B




KapbonoBsie
KHCJIOTHI.
JleMoHcTpa
U,
Mopenu
(mapocTtepik
HEBBIC U
00bEeMHBIC)
MOJIEKYII
MYpPaBbUHOMN
U YKCYCHOU
KHCJIOT.
O06pa3sib
HEKOTOPBIX
KapOOHOBBIX
KHCTIOT:
MYpPaBbUHOM,
YKCYCHOI,
OJICMHOBOM,
CTE€apHUHOBOM
, IIIaBEJICBO,
OEH30MHOH,
JUMOHHOM.
OTtHomeHne
pa3IMYHBIX
KapOOHOBBIX
KHCJIOT K
BOJIC.
[Tonyuenune
CJI0KHOTO
adupa
peakuuen
TepUQHKaIl
17078
JlabopaTopHn
ble ONBITHI.
9. CpoiicTBa
YKCYCHOM
KHCIIOTHI.

KapOonoBsie
KHUCJIOTHI B
MIPUPO/JIC U B
OBITY.
Xumudaeckue
CBOMCTBaA
KapOOHOBBIX
KHUCJIOT B
CpaBHEHHUHU CO
CBOMCTBaMH
COJISTHOM
KHUCJIOTBI
(B3ammo
CHUCTBHE C
MeTajIaMH, OC-
HOBHBIMH
OKCHaMH,
OCHOBAHMSIMH,
COJISIMH).
YkcycHas
KHUCJIOTa KaK
Cl1a0bIH
AIEKTPOJIUT,
HOHHEIE
ypaBHEHUS
peakuuii ¢ ee
y4acTHEM.
Peaknus
sTepudUKaIIU.
I'omonoruueckuii
P IPEAETBHBIX
OJHOOCHOBHBIX
KapOOHOBBIX
KUCJIOT,
HU30Mepus,
HOMEHKJIaTypa.
[Tonyuenue
MYpPaBbUHOMN U
YKCYCHOM
KHUCIIOT.
OtaenpH
1305
MIPEACTaBUTENH
KHC- JIOT HHOTO
CTPOCHHSI:

Xapakrepus3oBaTh
0COOEHHOCTH CBOMCTB
KapOOHOBBIX KHCJIOT Ha
OCHOBE CTPOCHHS UX
MOJIEKYJI, @ TAK)KE CIIOCOOBI
HOJTy4eHHS U 007IacTH
NPUMEHEHHS MYPAaBbUHOHN U
YKCYCHOM KHCIIOT C
MIOMOIIBIO POJHOTO S3bIKA U
s3bIKa XUMUH. Paznuuars
oO1ee, ocoOeHHOE U
eIMHUYHOE B CTPOCHUU H
CBOMCTBAX OPraHMYECKHX
(MypaBBHHOM M YKCYCHOI
KHUCIIOT) OTIMCHIBATh U
POBOANUTH XUMUYECKHUI
skcnepumenT. Colmo1aTh
IpaBUiIa SKOJIOTUIECKU
IpaMOTHOTO M 0€3011acHOTrO
oOpaitie-usi C TOpPIOYUMU U
TOKCHYHBIMH BEIIECTBAMU B
OBITY U OKpY’Karolei cpese
Y HEOPTaHUYECKHUX KHCIIOT.
HaGmtonate, onuceiBaTh 1
POBO-UTh XUMHUYECKHH
skcriepuMenT. CoOro1aTh
NpaBUiIa YKOJIOTUIECKU
rPaMOTHOTO U G€30MacCHOTO
oOpallieHus: C TOPIOYUMHU U
TOKCHUYHBIMH BEILIECTBAMU B
OBITY U OKpY’Karolien
cpezne.

COBMECTHOM JI€ATEILHOCTH.

2. AJIeKBaTHO MCIIOJIb30BATh
peYeBbIe CPeCTBA ISl PELICHUS
Pa3IMYHBIX KOMMYHUKATUBHBIX
3a7a4; BJIaJETh YCTHOU U
MMUCbMEHHOU PEYbI0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBaHUE

JIMUHOCTHBIE:

1. YMeTh olieHUBaThH

MPABUJILHOCTH BBITTOJIHEHUS
yueOHoI 3a/1a4n, COOCTBEHHBIC
BO3MOXKHOCTH €€ peleHusl.
2.AHanu3upoBaTh SMOLIMOHAIBH
BI€ COCTOSTHUS, IOTYYCHHBIE OT
yCTENHOM (HeyCIenTHOH)
NEeSTENIbHOCTH, OIICHUBATh UX
BIIMSTHUC HA HACTPOCHHE
YeIIoBeKa.




OJICMHOBAI,

JIMHOJIEBAs,
JIMHOJIEHOBAS,
aKpuJIOBas,
niaBeneBas,
OeH30MHasl.
CnoxHblie N3yuenue XapakTepus3oBaTh PeryjasiTuBHbIE:
3upsL. COCTaBa )XKUPOB. | OCOOEHHOCTHU CBOMCTB 1. [TnanupoBath CBOU EUCTBUS
Kupsr. Kupsbr JKUPOB HA OCHOBE B COOTBETCTBUU C IIOCTABJICHHOU
JleMOHCTpA | PaCTUTENBHOIO U | CTPOEHUS UX 3a/1a4eil U yCIOBUSIMU €€
1107078 ’KHUBOTHOT'O MOJIEKYJI, a TAKXKe peain3anui.
Kosnekust | mpoucxoxaeHus, | Kiaccuukanuu Ilo3HaBaTe bHbIE:
MULIEBBIX pasnuyus B UX JKAPOB IO UX COCTABY 1. OcymecTBisATh
JKUPOB U COCTaBe. Y IIPOUCXOKICHUIO U BbIOOp Hambomee
Maced. ['uaponus )XKUpoB| MPOU3BOACTBO 3¢ HeKTUBHBIX
PacTBOpuMO | ¥ UX OMBUICHHE. | TBEPABIX )KUPOB Ha CIoco00B pelieHus

CTb KUPOB B
OpraHUYEeCKH
X "
HEOpraHuyec
KUX
pacTBOpHUTEI
IX.
H3roroBien
Y€ MbLIa.
Kommexmus
00pasioB
MIPUPOTHBIX
Naxy4yux
(UPHBIX
Macen.
Kommexmus
JKUJIKHX U
TBEPJIBIX
MOIOIIHX
CPEJCTB.
CpaBHeHMe
MOIOIIHX
CBOICTB
pacTBOPOB
MblIa U
CTUPAIBHOTO
MOPOIIIKA.
JlaboparopHn
bl€ ONbITHI.

Mpeinall.
CunteTnueckue
MOIOIINE
cpencta (CMC).
DKOJIOTUYECKHUE
ACTIEKTHI
IPUMEHEHUS
CMC.
I'mppupoBanue
KUJKUX KUPOB.
IIpousBoacTBO
TBEPJIbIX KUPOB
Ha OCHOBE
PaCTUTENbHBIX
Mmacei.[lonstue o
CJIOXKHBIX
adupax.
CrnosxHble 3¢upsl
OJIHOOCHOBHBIX
KapOOHOBBIX
KHUCIIOT U
OJIHOATOMHBIX
CIIUPTOB.
N3omepus u
HOMEHKJIaTypa
CIIOKHBIX
a¢upoB. Peakmms
TepudUKaIIU.
CnosxHble 3¢upsl

OCHOBE PacTUTEIbHBIX
Mmacen. Ha ocHoBe

peakuuu

TepUHUKAINN
XapaKTepu30BaTh

COCTaB, CBOICTBA U
00J1acTH PUMECHEHUS
CJIOKHBIX 3(UpOB.
Ha0mronaTe, onuceIBaTh U
HPOBOIUTH XUMHUYECKHUI
OKCTIEPUMEHT.

CobutoiaTe paBuia
HKOJIOTUUECKU TPAMOTHOTO
u 0e30macHOro ooparieHus
C TOPIOYMMH ¥ TOKCHYHBIMH
BEILIECTBAMH B OBITY 1
OKpYKarollen cpere.

3aJa4 B 3aBUCIMOCTH
OT KOHKPETHBIX

YCJIIOBUH.

2. OcymecTBIsTh CPaBHEHHUE,
KJIaccu(pUKaIHIo,
CaMOCTOSTENILHO BHIOUpAst
OCHOBAHHS U KPUTEPHUU JUIS
YKa3aHHBIX JJOTHYECKUX
onepanui.
KoMMyHHKAaTHBHBIE:

1. CoBepiieHCTBOBaTh YMEHUE

JIOTOBapUBATHCS U
MPUXOJUTH K 00IIEMY PEIICHUIO
B COBMECTHOM AESITEIHLHOCTH.
JIMUHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOIO
ITO3ULMIO HA YPOBHE

MTOJIOKUTENHLHOTO OTHOIIEHUS K
IIKOJIE, TOHUMAaHUs
HEOOXOIUMOCTH YUCHHUS,
BBIPQXXEHHOI'O B ITpeo0IiaJaHuu
yueOHO-TT03HABATENbHBIX
MOTHBOB U MIPEMOYTEHUN
COIIMAJIBHOT'O CITIOC00a OLICHKH
3HAHUH.




10. B IIPUPOJIE.
CaoiicTBa Kupsl kak
xupoB. 11. | cnoxusie 3¢pups
CpaBHeHue | ramiepuHa U
CBOICTB BBICIIINX
pPacTBOpPOB | KapOOHOBBIX
MbLIa U KHCJIOT.
CTHUPAIBHOTO
MOPOIIKA.
Vrnesoasl. | CocraB XapakTepus3oBaTh PeryasiTuBHbIC:
JleMoOHCTpA | YIJIEBOJOB, X COCTaB yTJEBOJOB U 1. CamocTosTEILHO 0CO3HABATD
1107078 HaxXO0XJICHUE U UX KJIaccu(UKaIHio MPUYHMHBI CBOETO yCIeXa Uin
Konneknust | poas B Ipupojie. | Ha OCHOBE HEeycreXa U HaXOJUTh CIIOCOOBI
Kpaxmayioco | 3HaueHue CITIOCOOHOCTH K BBIX0/Ia U3 CUTYyallUU HEycIexa.
JepKalluX | YIJIeBOJOB B TUAPOIIH3Y. Ilo3HaBaTejbHbBIE:
NPOJYKTOB | TeXHUKE, ObITy, | OmUChIBaTH CBOICTBA 1. CtpouTts J0ruvecKoe
NMUTAaHUA U | Ha TJIFOKO3BI KaK paccyxJieHHe, BKIIOYarolee
MPOJIYKTOB | TPOU3BOJCTBE. | BEIIECTBA C YCTaHOBJICHUE MPUYHUHHO-
Ha OCHOBE Krnaccudukanus | 1BOHCTBEHHON CJIEZICTBEHHBIX CBS3EH.
caxaposbl. YTJIEBOJIOB: byHKUIMEH KoMMyHUKATHBHBIE:
B3aumozeiic | MoHO-, AH- U (amperuagocupTa). 1. ®opmynupoBath
TBUE MoJIMCaxapuabl. | YcCTaHABIWBATh coOCTBEHHOEC MHECHHE H
roko3bl 1 | CTpoeHue MEXITPEIMETHBIC MO3UINIO, APTYMEHTHUPOBATH U
Caxapo3bl C | MOJIEKYJIbI CBSI3U XUMUU U KOOPJIMHUPOBATH €€ C
TUAPOKCHJIO | TIIFOKO3HI. OMOJIOTUM Ha OCHOBE MO3ULIUSIMU TTAPTHEPOB B
M meau (11). | IBOHCTBEHHOCTD | paCKpBITHSI COTPYAHUYECTBE MPH
JlaGopaTopHn| GpyHKIIUU OMOJIOTUYECKOU POITH BBIPAOOTKE OOIIETO pelieHus B
ble ONBIThI. | OPTAHUYECKOTO | M XUMHUYECKHUX COBMECTHOM JIESITEIIbHOCTH.
12. BEIECTBA HA CBOMCTB BOXXHEUIITUX JIMYHOCTHBIE:
CaoiicTBa npumepe MpeACTaBUTENEH 1. BeicTpauBath COOCTBEHHOE
TJIFOKO3BI. TJIFOKO3bI MOHO-, IU- U LEJI0OCTHOE MUPOBO33pEHHUE:
13. (ampaeruaoCIUPT| MOJNKUCAXaPUIOB. OCO3HAaBaTh MOTPEOHOCTH U
CaolicTBa ). Xumundeckue | HaGmronats, TOTOBHOCTH K
Kpaxmaja. CBOMCTBa OTUCBIBATh U caM00Opa30BaHUIO, B TOM YUCIIE

TJTFOKO3BI, MIPOBOJIUTH U B paMKax CaMOCTOSATEIbHON

(bepMeHTaTUBHO | XUMHUYECKUIT JeSATeTLHOCTH BHE IITKOJIHI.

€, peaKIus IKCIIEPUMEHT.

«cepedpsHOTO Cobumo1aTh paBuia

3epKajiay). TEXHUKU

Bbpoxenue 0€30MacHOCTH MPH

TJTIOKO3BI. pabote B KabuHETE

DOTOCUHTE3. XUMUH.

P®pyKTO3a Kak

Hu30Mep

TJIFOKO3BI.




Caxapo3a kak
NpEeJCTaBUTEIb
JcaxapHioB.
IIpousBoacTBo
caxapa.
[Tonucaxapuasr:
KpaxMail,
LEJITE0JI03A.
CpaBHeHue ux
CTPOCHUS U
CBOMCTB.
KauectBennas
peakuus Ha
KpaxMail.

TEMA 4. ABOTCOAEPXXAUIME OPTAHUYECKHNE COEIWMHEHMA

AMMUHBI.
Anunug.
JdemoHcTpa
IHH.
Monaenu
(mrapo-
CTEPKHEBBI
eH
00BbEeMHBIC)
MOJIEKYJT
METUJIaMUH
au
aHWJIUHA.
dusznuecku
€ CBOMCTBA
aHUJIMHA:
arperaTHoe
COCTOSIHHE,
IIBET,
3amax,
OTHOILIEHUE
K BOJIC.
Bzaumonei
CTBUE
aHWJIMHA C
KUCJIOTaMU.
Bzaumopeit
CTBUE
razooopaszH
BIX

IIpuponusie
KpacUTEHU KaK
MIPOU3BOIHBIC
aHUJIMHA.
OTKpbITHE U
CTPYKTypa
AHWJIMHA.
AMuHOrpymma.
OcHOBHbIE
CBOMCTBA
aHUJIMHA.
bpomupoBanue
aHUJIMHA
(xauecTBeHHas
peakuus Ha
AHWJIUH).
B3anmnuoe
BIIMSIHHE aTOMOB
B MOJICKYJIax
OpTraHUYECKUX
COECIMHEHUN Ha
npumepe
aHUJIMHA.
ITonyyenune
aQHUJIMHA.
Peaximsa

H. H.
3UHHHA.

XapakTepus3oBaTh
0COOEHHOCTH

CTPOEHUS U CBOMCTBA
AHWIMHA HA YCHUS U
00yacTu MPUMEHEHUS
AQHWJIMHA C TIOMOIIbIO
POJIHOTO SI3bIKA U

A3bIKA XUMUH.

HaOmronare u

OTIHCHIBATH
JIEMOHCTPALIMOHHBII
XUMHYECKUMN
HKCIIEPUMEHT.

Cobmtonate npaBuia
HKOJIOTHYECKU TPAMOTHOTO
u 0e30macHOro ooparieHus
C TOPIOYMMU U TOKCUYHBIMU
BElIECTBaMH B OBITY U
OKpYKarolleu cpene.

PeryasiTuBHbIC:
1. Bragets ocHOBaMU

CaMOKOHTPOJIsI, CAMOOIICHKH,
IIPUHATHUS PELLICHUN U
OCYIIIECTBICHUSI OCO3HAHHOTO
BbIOOpA B yueOHOI U
MO3HABATEJILHOM 1eATEIbHOCTH.
2. Bribop Haubonee

3¢ PEeKTUBHBIX CITIOCOOOB
peleHws 3a/1a4 B 3aBUCIMOCTH
OT KOHKPETHBIX YCIIOBUH.
Ilo3HaBaTe bHBIE:

1. YMeeT BBINOTHATH

JIOTHYECKHE NEHCTBUS
abcTparupoBaHHusi, CPaBHEHHSI,
HaXOKIEHUS OOIIMX
3aKOHOMEPHOCTEN, aHAJIN3a,
CHHTE3A.

2. BHOCUTEL HEOOXOAUMEIE
JIOTIOJTHEHUSI U KOPPEKTUBHI B
IUIAH U CIIOCO0 JEeHCTBUS B
CIIy4ae pacxX0KJICHHs 3TAJIOHA C
peaIbHBIM JIEUCTBUEM U €T0
MPOJTYKTOM.
KoMMYHHMKATHBHBIE:

1. IlpuHUMaTh NO3UIINIO

coOeceqHUKA, TOHUMAs
MO3UIUIO APYroro, pa3anvarh B
€ro pe4yu: MHeHHE (TOUKY
3peHus), 10Ka3aTeabCTBO




METHJIAMUH
au
XJIOPOBO-
JopoJa.
OTHollIEHHE
aQHWJIMHA K
OpoMHOM
(nomHOM)
BOJIE.
Komnexuuns
AHUJIMHOBBI
X
KpacuTenei
u
[pernapaToB
Ha OCHOBE
aHWJINHA.

AMHHOKUCIIO
TBL.
JdemoHcTpa
UM,
ArnTeuHbie
npenaparel,
coJiepKaIIme
aMHHOKHCIIO
TBL.
Y1akoBKH OT,
MIPOJIYKTOB,
coJIepKaIInx
aMHHOKHCIIO
TBI M UX COJIH
(TPOIYKTBI
MMUTAHMS,
coJiepKaIine
BEIISCTBA C
KOJaMH
E620 —
riyTa-
MHMHOBas
KHUCIIOTA,
E621 —
TJTyTaMu-
HaT HATpHS,
E622—525
— TIyTaMH-

AMHMHOKAIIPOHOB
ast KHCJIOTa.
ITommmamugHbIe
BOJIOKHA, KaIllpoH.
Peaxius
MOJMKOHIEHCAIIH
u. [Tousarue 06
aMHuIax
KapOOHOBBIX
KHUCJIOT.

[TonstHe 00
aMHHOKHCIIOTAaX.
AMHWHOKHCIIOTHI
KakK
OoudyHKIIMOHAb
HbIe aM(OTEepHBIE
COCIMHCHHUS.
du3nyeckue
CBOMCTBaA
aMHHOKHCIIOT.
OcoOeHHOCTH

M CCOIHAIIAN
aMHHOKHCIIOT B
BOJIHBIX
pacTBopax.
bunonspueie
HOHBI.
Knaccudukamms

OnuceIBaTh CBOMCTBA
aMHHOKHCIIOT KaK
OM(yHKIIMOHAITBHBIX
aMmdoTepHbIX
COeJIMHEHUI.

Y cTaHaBIuMBaTh
MEXKIPEIMETHBIE

CBSI3U XUMUHU

1 OHMOJIOTHH Ha

OCHOBE PaCKPBITHUS
OMOJIOrMYECKON poIH

1 XUMHUYECKHUX

CBOMCTB

aMHHOKHCIIOT.
HaOmronaTh 1 onuceIBaTh
JIEMOHCTPALIMOHHBIN
XUMUYECKUM SKCTIEPUMEHT.

(aprymeHTsI), paKThl; THIIOTE3HI,
AKCHUOMBI, TEOPHH.

2. JloroBapuBarbcs 0 IpaBUIIax
U BOIIPOCax JJIsl OOCYKJCHHS B
COOTBETCTBUM C IOCTaBJIEHHON
nepes rpyInou 3aaayei.
JInyHOCTHBIE:

1. lemoHCcTpHpOBaTH

VHTEIJICKTYaJIbHbIC 1
TBOPUYECKHE CIIOCOOHOCTH,
OTBETCTBEHHOE OTHOILICHHE K
00y4eHHI0, TO3HABATEIILHBIC
UHTEPECHl U MOTHUBBI,
HalpaBJICHHbIC HA U3YYCHUE
IpeMEeTa; 0OCO3HAIT IEHHOCTh
3II0POBOTO ¥ OE301aCHOTO
o0pasa KHU3HHU.

2. DopMupoBaTh ATICKBATHYIO
CaMOOILIEHKY, OCO3HAHHOCTb
y4eHUS M y4eOHON MOTHBAIIHH,
aJIeKBaTHOE pearnpoBaHue Ha
TPYAHOCTH.




HAThI IPYTUX

Y HOMEHKJIaTypa

METaJlIOB, AMUHOKHCIIOT.
E640 — Junentuas.
TJIUIMH, Ilentunnas
E641 — cBs13b. CiocoObI
JICHTINH). MOJTYYCHUS
Jloka3arenbc| aMHUHOKHCIIOT.
TBa AMMHOKHUCIIOTBI
am(oTepHOC | B IPUPOJE, UX
TH Ouonoruyeckas
AMUHOKHCIIO | POJIb.
T. Hezamenumele

AMUHOKHCIIOTHI.
benku. benkun kak OnuceiBaTh PeryasiTuBHbIE:
JleMoHcTpa | OMOMIONUMEDBI, | CTPYKTYPHI U 1. Yuuthcs ncnonb3oBath CBOU
1197078 UX CTPOEHUE CBOICTBa OEJIKOB KakK B3IJISAIbl HA MUD IS
Henatypanu | (nmepBu4Has, OHMOIOINMEPOB. OOBSICHEHUS PA3TMYHBIX
s pacTBOpa | BTOPUYHAS U YcranaBiuBaTh CUTYaIlUH, peleHus
KYpPUHOTO TpeTUYHAs MEXITPEIMETHBIC BO3ZHHKAIOIIUX TTPOOIEM U
Oenka Mol | CTPYKTYpBHI), CBSI3U XUMUU U W3BJICUCHUS KU3HEHHBIX
JEHCTBUEM | XUMHUYECKHUE OMOJIOTHH Ha OCHOBE YPOKOB.
TEMIIepaTyp | CBOMCTBA PaCKpBITHS 2. OnpenensThb
bl, (menatyparus, OMOIOTMYeCKON poin MOCJIEIOBATEIbHOCTD
pacTBOpPOB | THAPOJIN3, U XUMUYECKUX MIPOMEKYTOUHBIX LIeNen
coJen KaueCTBEHHBIC CBOICTB O€NKOB. C y4€TOM KOHEYHOTO
TSKEITBIX peakuuu — [IpoBouTS, pe3yJbTaTa; COCTaBJISATh TUIAH U
METaJIOB U | OuypeToBas U HaOII0aaTh U MOCJIEIOBATEIHLHOCTD
3TaHOJIA. KCaHTOIPOTENHO | OMMCHIBATH JIEUCTBUU.
I'openue Bas). XUMUYECKUN Ilo3HaBaTeabHbBIE:
NTUYBETO buonoruueckue | sKCIIEpUMEHT. 1. ®opmupoBaTh yMEHUS
nepa, byHKIIUU YCTaHaBJIUBATh CBSI3U MEKIY
HIEpCTSHOW | OENKOB: peanbHO HAOII0AaeMbIMU
HUTHU U CTpPOUTETbHAS, XUMUYECKUMH SIBJICHUSIMU U
KyCOuKa (dbepMmeHTaTUBHAS MPOIIECCAMH, IPOUCXOISAITUMU B
HaTypaJbHOM| , 3alIUTHAS, MHUKPOMHUPE, OOBICHATH
KOXKHU. TpaHCIIOPTHAs, MIPUYUHBI MHOTOOOpa3us
[lBeTHBIC CUTHAJTbHAS BEIECTB.
peakuuu U ap. 2. CaMOCTOATENIbHO 0OCO3HABATh
OenKoB. MPUYHMHBI CBOETO yCIeXa Uiln
JlabopaTrophn HEeycIeXa U HaXOJUTh CIIOCOOBI

bl€ ONBITHI.
14,
CaoiicTBa
OEJIKOB.

BBIXO/Ia U3 CUTYyal[uu HEycIexa.
KoMMyHuKaTHBHbIE:
1. [TnanupoBath yueOHOE

COTPYJIHUYECTBO C YUUTETIEM




ITonsarue HK n PHK kak | OnuceiBaTh CTpYKTYpY U U CBEPCTHUKAMM.

0 OMOMOIUMEPBI. | COCTAaB HYKJICHHOBBIX JINYHOCTHBIE:

HyKJIenHOBBI | OOmIas cxema KHCJIOT KaK 1. IlpumeHsTH MOTyYCHHBIC

X KUCIIOTaX. | CTPOCHHS MOJIMHYKJICOTUIOB. 3HAHUS B MIOBCETHEBHOW KU3HH.

JdemMoHCcTpa | HYKJIEOTHA. VYcraHaBnuBaTh 2. Pa3BuBaTh CIOCOOHOCTH K

1197078 CpaBHeHue MEXIIPEIMETHBIE CBSI3U CaMOOILICHKE Ha OCHOBE

Mopnens CTPOECHHS, XUMHUH U OMOJIOTUU Ha KpUTEPHUS YCIIEUTHOCTH yueOHON

MOJIEKYJIBl | HAXOXKJEHUE B OCHOBE PaCKpbITHUS JeATEIbHOCTH.

JIHK. KJIETKE U OMOJIOrMYECKON POJIH ITUX

O6pa3s1ibl ¢bynaknuii JIHK u | kucnot B nepenade u

nponykros, | PHK. Bunel PHK| XxpaneHnn HacneacTBeHHOM

NOJYYCHHBIX | U UX QYHKIHMU. | HH(GOPMAIIHH.

u3 [Tonsitue

TPAHCTEHHBI | 0 OMOTEXHOJIOTUY]

x hopm u ee

pacTeHUM U | UCIOJIb30BAHUE.

*KUBOTHBIX. | [loHsiTHE O

JlekapcTBEHH| F€HHOM

bI€ CPEJICTBA | HHKCHEPHH.

u I'ernomoupuu

npenaparbl, | pOBaHHBIC

W3TOTOBJICHH | TIPOJYKTHI.

bI€ C

MIOMOILIBIO

TE€HHOU

WHXXEHEPUH.

T'enernuec (Iloustue o YcranaBiIuBaTh PerviasiTuBHLI€E

Kasi CBSI3b TE€HETUYECKOM B3aUMOCBSI3b MEKITY 1. ®opmynupoBaTh yueOHBIE

MEXIY CBSI3U COCTaBOM, CTPOEHUEM U 3a/1auM Kak 1Iaru JOCTHXKEHUS

KJIaCCaMU M TEHETUYECKOM | CBOMCTBaMHU MOCTaBJIEHHOM 11eNn

OpraHUYECK [psAJie HA IPUMEPE | IPEICTaBUTENIEH KIIaCCOB JeATEIbHOCTH.

ux B3aUMOIIEPEXO0B | YIJIEBOJIOPOJIOB U 2. BeibupaTh U3 IpeIoKEeHHbBIX

COEIMHEHU MEX]y KjaccaMu | KHCIOPOI- U Y CaMOCTOSATENIbHO UCKATh

. YTJIEBOJOPOJIOB U | a30TCOAEPIKAIIUX CpencTBa/pecypcChl JIJIsl PEeIICHUS
KUCIOPOI- U coeaunennii. ONMucLIBaTh 3a1a49i/JOCTHKEHUS 1IEJIH.
A30TCOACpIKANINX | TeHeTHYecKnue cBsi3u Mexay | Ilo3HaBaTeIbHbIE
COCTMHEHU . KJIaccaMu yriieBoaopoAoB ¢ | 1. CTpouth paccykKJIeHHe OT
Nnntoctparus MOMOIIBIO POAHOTO SI3bIKA U | OOIIMX 3aKOHOMEPHOCTEH K
FeHETUYECKOM S3bIKA XUMUHU. YaCTHBIM SBJICHUSIM U OT
CBSI3U HA IpUMEPE YACTHBIX SIBICHUH K OOIIMM
OpTraHUYECKUX 3aKOHOMEPHOCTSIM.
COeTUHEHNN 2. Co3naBath BepOaIbHBIC,
pa3TUIHBIX BEIIIECTBEHHBIC U
KJIACCOB, nH(}OpPMaLIMOHHBIE MOJIENH C
CO/IepXKaIIHNX JIBa BBIJICJICHHEM CYIIECTBEHHBIX




aToMa yriepoja.

XapaKTEPUCTHK 00BEKTA.

/leMOHCTp KoMMyHUKATHBHBIE
aluu. 1. ®opMupoBaTh yMEHHUS
[Mepexon: CIyLIATh yYHUTENS, BECTH AUAIIOT
BTAHOII - DTUIIEH C YUHUTEJIEM U APYTUMHU
-3 THJIEHTIIMKOJb. YYaAIMMHUCA.
Ilpaxkruyec | Penienue [IpoBOaUTS, JluunocTHbIE
Kasi paéora | SKCIIepUMEHTANb | HaOJII01aTh 1 1. BoionuaTs
Ne 1 HBIX 3a7ad 110 OIHCHIBATE CaMOCTOSITENILHBIE TOCTYIIKU U
«ne | npeHTHGUKAIUN | XUMUYECKUIM JCHCTBHSA (B TOM YHCIIC
HTU(UKALYS | OPraHUYECKUX | DKCIIEPHUMEHT JIs PYKOBOJISIIIIETO TIAHa),
OPraHUYECKH| COEANHEHMH. HOTBEPIKIEHHS [IPUHAMATE OTBETCTBEHHOCTD 34
X CTPOEHUS M CBOMCTB MX PC3yJIbTaThI.
COCIMHEHU I pa3IMYHbIX
». OPraHMYECKHX
COCAMHCHHH, a TAKXKE
UX UIEHTU(DUKALIUM C
TIOMOILBIO
Ka4eCTBEHHBIX
peaKIui.
O6o6menn | Kmaccudukamus | Knaccudumnuponathb PeryasiTuBHbIe
eu KUCIIOPOJI- U KUCIIOPOJI- U 1. BrazeTs HaBBIKAMK
CHCTEMATH3 | a30TCOJEPIKAIM | A30TCOAEPIKAILE OpraHu3anuu y4eoHon
ays X OPTaHMYECKHUX | OPraHHYECKHE JEATENHLHOCTH, CAMOKOHTPOJIS U
3HaHuUii 0 COEJIMHEHHH 110 | COEITUHEHUS 11O OLIEHKH PE3YJIbTATOB CBOEH
KHCIIOPOJ- | HAIMYMIO HAJTTYHIO JEATENBHOCTH.
u (GyHKIMOHAIBH | (DYHKIIMOHAILHBIX 2. OGOCHOBBIBATH LIENEBbIE
a30TCOMEPXK | BIX TPYIILL. rpymm. CocTaBsaTh OPUEHTHPEI ¥ TIPHOPHUTETEI
anmmx CocraByenue (opMyIIBI U aBaTh CCBUIKAMH HA [IEHHOCTH,
opranudeck | Gopmyn u Ha3BaHUS KUCIOPOJI- yKa3bIBasg ¥ 00OCHOBEIBAs
Ux Ha3BaHUM ¥ a30TCOAEPIKAIIUM JIOTHYECKYIO
COEIIMHEHHS | KUCIOPOI- U OPraHUYECKHUM TI0CJIEOBATENLHOCTD LIATOB.
X. A30TCOJEPIKAIH | COETUHEHUSM. Ilo3naBaTeabHbIE
X opranudeckux | OIMHUCHIBAaTH CBOMCTBA 1. BHOCHTH HEOOXOIUMBIE
COEJIMHEHNH, UX | IIPEeICTaBUTENEN JIOTIOJIHEHUS U KOPPEKTHUBEI B

TOMOJIOT'OB U
HM30MEpOB.
CsoiicTBa
MIpEeACTABUTENEH
BaXKHEHUIITNX
KJIaCCOB 3TUX
COC€OUHEHUH, NX
MOJIy4eHUE U
MIPUMEHEHUE.

I'eneTnueckas

BaXKHEHIIINX KJIACCOB
3TUX COCOUHEHMH, NX
MOJTydeHUE U
MIPUMEHEHHUE C
MTOMOIIIBIO POTHOTO
SI3BIKA U SI3BIKA
XHMHH.
YcranaBiauBaTh
T€HETUYECKYIO CBSI3b
MEXy Pa3TnIHBIMU

TUTaH U C1I0Cc00 IEHCTBUS B
CIIy4ae pacxoxXICHUS
0’KHMJIa€MOTI'0 pe3ysbTaTa
JIEUCTBUA U €r0 PEATBHOTO
MPOIYKTA.

2. HaGmronate, BBIIBUTATh
TUIIOTE3BbI, 1€J1aTh
YMO3AKJIOUECHUS, ITPOSBIIATh
CaMOCTOSITEJIBHOCTh B
MPHUOOPETEHNH HOBBIX 3HAHUH 1




CBSI3b MEXKIY

KJlaCCaMH KUCIIOPOAI-

IIPaKTUYECKUX YMECHUMH.

pa3IMYHbIMU U a30TcoAepKaIINX KoMMYHUKATHBHBIE
KJIaCCaMHU OpraHUYECKUX 1. CoBepiiieHCTBOBATh
KHUCIIOPOJI- U COEIMHEHUH U KOMMYHHUKaTUBHYIO
a30Tcofepkallly | yriIeBOJIOPOIOB. KOMIIETEHTHOCTb, BBICTYIIAs
X OpraHU4eCcKHX nepe] OJHOKIACCHUKAMU,
COCJIMHEHUH U oTcTauBas U 00OCHOBBIBAs
YIJIE€BOIOPOIOB. COOCTBEHHYIO TOUKY 3pEHUS,
[TonroroBka k yBa)kKaTb MHEHUE OIIIOHEHTA
KOHTPOJIbHON pu 00CYXJIEHHUH BOIIPOCOB.
pabore. 2. YcraHaBIuBaTh U CPaBHUBATh
Pemenune pa3HbIE TOYKHM 3pEHUs, MPEXIe
pacueTHBIX YyeM MOpPUHUMATh pEUIECHUs U
3ajad. JieNath BBIOOD.
KonTpoan IIpoBOaUTH JINYHOCTHBIE
Hasi pabora pedaekcuro 1. [Tornmats HEOOXOIUMOCTD
Ne 2 o COOCTBEHHBIX OCO3HAHHOTO BhIOOpa
Teme JIOCTUKEHHH B VHIUBUYAJIBHOMN
«Kucnopon MIO3HAHUU XUMUU 00pa30BaTeNbHON TPAEKTOPUU B
- U YTJIEBOJOPOAOB, a JaJIbHENIIEM 00y4eHUH U
a30TCOIEPIK TaK)Ke KUCIOPOI- U npodeccnoHaIbHON
amiue a30TCOAEpKAILIUX JESATEIIBHOCTH.
OpraHHYEeCK OpraHNYeCKHUX
ue BEIIIECTB.
BEILIECTBA» AHanu3upoBath
pe3yNbTaThl
KOHTPOJIBbHON paboThI
U BBICTpauBaTh IyTH
JOCTHKEHUS
JKEJIaeMOro ypoBHs
YCIIEIHOCTH.
TEMA 5. XUMUA U KN3Hb
[Tnactmaccel| Ilonmumepusanust | XapakTepru3oBarh peakui | PeryJsiTHBHBIE:
Y BOJIOKHA. | H MOJIMMEPU3ALUU U 1. Yuurtbcs ucnosnb30BaTh CBOU
JleMoHcTpAan TOJUKOHIECHCAIM | MTOJIMKOHACHCALIUN KaK B3IJIS11b1 HA MUP 7151 OOBSICHEHUS
HH. g KaKk crocoObl | crIocOOBI MOTyYeHUS Pa3IUYHBIX CUTYallUH, PELICHUS
Komnekuust | momyuyeHus CUHTETHUYECKUX BO3HHKAIOIINX MPOOJIEM U
CUHTETHUYECK| CHHTETUYECKUX | BBICOKOMOJIEKYIISIPHBIX M3BJICYECHUS] JKU3HEHHBIX YPOKOB.
uX BBICOKOMOJIEKYJISI| coeIMHEHNH. OnHChIBaTh 2. Pabotas o riany, cBepsATh
HCKYCCTBEHH| PHBIX OTJIEIbHBIX NPEACTABUTENEH | CBOM IEHCTBUSA C LIENBIO U, IPU
BIX COETMHEHUH. IJIaCTMAcC ¥ BOJIOKOH, UX HE00XO0IMMOCTH, UCTIPABIIATH
nonumepos, | [loxydyenue CTpOEHHE U KJIACCU(UKALIUIO | OIIMOKU CaMOCTOSITENBHO.
IJIACTMACC U | HICKYCCTBEHHBIX | € TIOMOIIIBIO pOAHOTO si3bika | [lo3HABaTe/ILHBIE:
U3JIeNHUIA U3 | BBICOKOMOJIEKYJISI| U SI3bIKa XUMHUHU. 1. CamocCTOATEIHLHO OCO3HABATD
HUX. PHBIX IIPUUYMHBI CBOETO yCIEXa WU




Komnexuus
CUHTETHYECK
uX U
HCKYCCTBCHH
BIX BOJIOKOH
U U30ENINN U3
HUX.
Pacno3naBan
ue
HATypaJIbHBI
X BOJIOKOH
(xomyaroly
Ma)KHOTO U
JBHSHOTO,
HIETKOBOTO U
HIEPCTSHOTO)
u
UCKYCCTBCHH
BIX BOJIOKOH
(amreratHOTO,
BHCKO3HOTO)
o
OTHONICHUIO
K
HarpeBaHUIo
u
XUMHUYECKHM
peaKkTUBaM
(KOHLIEHTPHP
OBaHHBIM
KHUCTIOTaM U
nienouam).
JlabopaTop
HbI€ ONBITHI
15.
3HaKOMCTBO
¢ oOpasmamMu
rIacTMace,
BOJIOKOH U
Kay4yKOB.

COE€IUHEHUH
XUMHUYECKOH
Mo UKaIme
MIPUPOTHBIX
MTOJIMMEPOB.
Ctpoenue
MTOJTMMEPOB:
JIMHEHHOE,
MIPOCTPAHCTBEHH
oe, ceTyaToe.
Ilonstue o
IUIacTMAaccax.
TepMoracTuuH
bIC U
TEPMOPEAKTUBHBI
€ TIOJIUMEPBHI.
OTtnenbHbIE
MIPEACTaBUTENN
CHHTCTUYCCKUX U
MCKYCCTBEHHBIX
MOJIMMEPOB:
dbenonodopmainb
JICTUIHBIC
CMOJIBI,
MOJIMBUHUJIXJIOPU
1, Te(JI0H,
HEJUTYJIOU/I.
IlousTue o
XHUMUYECKHX
BOJIOKHAX.
HarypainbHsle,
CHHTETHYCCKHUE U
HCKYCCTBEHHbBIE
BOJIOKHA.
Knaccudukanms
U OTJENbHBIE
MIPEACTaBUTENH
XAUMHYECKHX
BOJIOKOH:
aleTaTHOE
(TpualeTaTHbIN
HIEJIK) U
BHCKO3HOE
BOJIOKHA,
BUHIIXJIOPUTHBI

Heycrexa 1 HaXOAUTh CIIOCOObI
BBIX0JIa M3 CUTYaIlUH HEycIexa.
2. ®opMuUpOBaTh YMEHUS
6e30macHoro 1 3¢p(HEeKTUBHOTO
UCII0JIb30BaHUs JJAOOPAaTOPHOIO
00opyI0OBaHuUs.

KoMMyHMKaTUBHBIEC:
1. IlnanupoBats yueOHOE

COTPYJIHHYECTBO C YUUTEIIEM U
CBEpCTHUKAMU; BJIAJIETh
MOHOJIOTHYECKOM 1
JUaJIoTHYecKor (hopMamMu peuu B
COOTBETCTBUU C HOPMaMH
POJHOTO S3bIKA; BBIPAXKATH CBOU
MBICJIH C JOCTaTOYHOM ITOJTHOTOM
1 TOYHOCTEIO.

JIMYHOCTHBIE:

1. ITpumeHsTH MOTYyYCHHBIC

3HaHU B HOBCCIIHCBHOfI JKHU3HU.
2. Oco3HaBaTh MOTPEOHOCTH U
TOTOBHOCTH K CAaMOOOpa30BaHHIO,
B TOM YHCJIC M B paMKax
CaMOCTOSTENILHOM JIESITEbHOCTH
BHE ILIKOJIBI.




€ (XJIOpHUH),

MOJIMHUTPUITIbHBIE
(HUTpOH),
MOJIMAMU/THBIC
(kampoH,
HaMJIOH),
o UpPHBIC
(;1aBcaH).
®epmentsl. | ITonsatue o Ha ocHoBe mexnpenMeTHbIX | PeryJisTUBHBIE:
JemoHcTpan GepMeHTax Kak | cBsA3ei ¢ Ononoruei 1._Haxonuth noctaTtoyHbie
HH. OMOJIOTMYECKUX | YCTaHABJIHMBATh OOIIee, CPEJCTBA /7Sl BBIOJIHEHUS
JlexapcTBEeHH| KaTanu3aTopax | OCOOCHHOE M €IMMHUYHOE JJIsi| yUeOHBIX IEHCTBUH B
bI€ CPEJICTBA,| OEIKOBOIA (bepMEeHTOB Kak U3MEHSIOIIENCS CUTYaIluU W/ 1IN
coziepKaIiie| TpUpOsbL. OMOIOTMYECKHUX IIpU OTCYTCTBUU IIJIAHUPYEMOT'O
depmentsl: | OcoOeHHOCTH KaTaJin3aTopOB. pe3ynbTara.
«Ilencun», | ctpoeHus u PackpsiBaTh uX poJib B 2. Habmronate u aHaIM3UPOBATH
«Me3ump, CBOWCTB OpraHM3alUHU )KU3HU HA CBOIO Y4E€OHYIO U
«®Decran» (CeneKTUBHOCTH | 3emile, a TAK)KE B IIUIIIEBON M| MTO3HABATEJIbHYIO AESTEIbHOCTD U
U J1p. u METUITMHCKOM JeSATeTbHOCTh APYTUX
Crupanbabie | 9h(HEeKTUBHOCTD, | MTPOMBIIUICHHOCTH. oOyuarouxcs B porecce
MOPOLIKH 3aBUCUMOCTh B3aUMOIIPOBEPKH.
(ynakoBku), | JEHCTBUS OT Ilo3HaBaTe/bHBIE:
cojiepxaliye| TeMneparypsl u 1. [lenats BBIBOJI HA OCHOBE
depmentsl. | pH cpenst KPUTHYECKOIO aHaJIM3a Pa3HbIX
[evicTBue pacTBopa) TOYEK 3PEHUS, MOJITBEPKIATH
CBIPOrO U (dhepMeHTOB TI0 BBIBOJ] COOCTBEHHOM
BApEHOI'0 CPaBHEHHUIO C apryMeHTaluen uim
KapToens | HEOPraHUYECKUM CaMOCTOSITENIbHO MOJTYyYEHHBIMU
WJIM Msica Ha | U JTAHHBIMHU.
pacTBoOp KaTaJln3aToOpaMHu. 2. CTpouthb 10OKa3aTeNbCTBA B
nepokcuaa | 3HaueHHe OTHOILEHUH BBIBUHYTBIX
BOZIOPOAA. (bepMeHTOB a7 runore3 u GopMylIupoBaHHE
KU3HEACSITENBHO BBIBOJIOB.
CTH KHUBBIX KoMMyHUKATHBHBIE:
OpraHU3MOB. 1. Opranu3oBbIBaTh yueOHOE
[Ipumenenue B3aMMO/ICCTBUE B TPYyIIIIE
(dhepMeHTOB B (ompenensTh olITHME TeNH,
MPOMBILIIEHHOCT pacrpeaeniaTb poJu,
. JIOTOBAPUBATHCS IPYT C APYTOM U
Buramunsl. |[[IoHsaTue o Ha ocHOBE T. 1.).
JleMOHCTpa | BUTAMMHAX. MEXITPEIMETHBIX 2. YuuThIBaTh U KOOPJUHUPOBATH
M. Hopwmer CBsI3el ¢ Omosoruei OTJINYHBIE OT COOCTBEHHOM
O6pa3siiet noTpeOIeHus pacKpbIBaTh TIO3HIINH IPYTUX JIFO/ICH B
BUTAMHHHBI | BATAMUHOB U UX | OMOJOTUYECKYIO POJIb COTPYJIHUYECTBE.
X GyHKITHIH. BUTAMHHOB M UX JInyHOCTHBIE:




s1 aKTUBHOCTb,
JIMCTAHIIMOHHOE
JIeficTBHE,
oBICTpOE
pa3pylleHue B
TKaHsX.
OtnenbHbIE
MPEACTABUTENN
TOPMOHOB:
WHCYIIUH U
aJpeHAJIH.
[Tpodunakruka

npemnapatoB | [lonstue 06 3HAYEHUE ISt 2. ®opMupoBaHUE yueOHO-

, B TOM ABUTAMUHO3aX, | COXPAHEHUS 370POBbs II03HABATEJILHOTO MHTEpECa K

qucie TUIIOBUTAMUHO3a | YEJIOBEKA. HOBOMY y4eOHOMY MaTepuaity u

NOJIUBUTAM | X, crioco0am pernieHus: HOBOU

WHBI. TUIIEPBUTAMUHO3 YaCTHOM 3aJ1auul.

dotorpadu | ax.

u Knaccudukamms

JKUBOTHBIX | BUTAMHHOB.

nmonei ¢ Buramun C kak

pa3IMYHbIM | IPEICTaBUTEID

U popMaMu | BOZOPACTBOPUM

ABUTAMHUHO3 | bIX BUTAMHUHOB

OB. Y BUTaMHH A

HcnbiTanue | Kak

Cpelibl MIPEJICTaBUTEINb

pacTBopa KUPOPACTBOPUM

ACKOpOMHOB | BIX BUTAMHHOB.

O KHUCJIOTHI

I OpMOHBI. [TonsiTHe O Ha ocHoBe PeryiasiTuBHbIE
JleMOHCTpa | TOPMOHaX Kak MEXIIPEIMETHBIX 1. ®opmynupoBarh yueOHbIE

MU, Ouosiorndyecku | cBs3eil ¢ buosorueit 3a/1a4yM KakK II1ard JOCTIKEHUs

HcnpiTanue | akTUBHBIX pacKpbIBaTh MOCTaBIICHHOW LIEJH

anTeyHOTO | BEIlleCTBax, XUMHUYECKYIO NEeSTeIbHOCTH.

mpernapara | BBINOJHSIOMIUX | IPUPOAY TOPMOHOB U 2. OT6upaTh HHCTPYMEHTHI AJIS

MHCYJIMHA SH/IOKPUHHYIO UX poJib B OLICHUBAHMUSI CBOEH

Ha OeJIoK. PEryJsLnio OpraHu3aluu JeSTeNIbHOCTH, OCYIIECTBIISATh

Komnexnust | xKuU3HENEATENBHO | TyMOPAJIbHOU CaMOKOHTPOJIb CBOEH

TOPMOHAJIb | CTH OPTaHU3MOB. | PETyJIsALUN JeSITEIbHOCTH.

HBIX Baxneimne JESATEIIBHOCTH [lo3HaBaTeabHbBIC

IIPEenapaToB | CBOWCTBA OpraHM3Ma 4eJoBeKa. 1. CTpouts paccyx/ieHHe OT
TOPMOHOB: 00X 3aKOHOMEPHOCTEN K
BBICOKAs YAaCTHBIM SIBJICHUSM U OT
¢duznonoruuecka YaCTHBIX SBJICHUH K 00IIMM

3aKOHOMEPHOCTSIM.
2. Co3naBatb BepOaIbHBIE,
BEIIECTBEHHBIE U
HH(}OpMaLIMOHHBIE MOJIENH C
BBIJIEJICHUEM CYILIECTBEHHBIX
XapaKTePUCTHK 00BEKTa JIs
OTIpeJIeNIeHus CrIoco0a pelieHus
3a/1a4 B COOTBETCTBUU C
CUTYyallueH.

IKoMMYHUKATHBHbIE

1. KoppektHo n
apryMEeHTHPOBAHHO OTCTAauBaTh




caxapHOro
nuadera.
ITonsTue o
CTEPOUJIHBIX
roOpMOHax Ha

CBOIO TOUKY 3pCHHUSI, B
JAUCKYCCHU YMCTb BBIAIBUT'ATh
KOHTPApPIr'yMEHTHI,
nepedpazupoBaTh CBOIO MBICITH
(BazieHre MEXaHU3MOM

npuMmepe 9KBUBAJICHTHBIX 3aMEH).
IIOJIOBBIX 2. JloroBapuBaThCs U NPUXOIAUTh
TOPMOHOB. K 00I1IeMY PELICHUIO B
UlekapcTBa. JlekapcTBeHHass  [PacKpbIBaTh poJib COBMECTHOM JESTEIBHOCTH, B
XUMHUSL: OT JIEKapCTB OT TOM YUCJIE B CUTYyallUu
ATPOXUMUU U bapmakoTepanuu 10 CTOJIKHOBEHUS] HHTEPECOB.
(bapmakoTepanuu| XuMHOTEPAITHH. JInyHOCTHBIE
bi (o) OcBauBaTh HOPMBbI 1. BBIOIHATE CaMOCTOSATENbHbIE
XMUMUOTEPANUHU. | SKOJIOTMUYECKOTO U HOCTYIIKU U IeHCTBUS (B TOM
AHTHOUOTHKH U | O€3011aCHOTO YHClie PYKOBOJAIIETO TJIaHa),
nucOakTepruo3. | oOpalieHus ¢ IPUHUMATh OTBETCTBEHHOCTb 32
Hapxotuueckue | JeKapCTBEHHBIMU UX pe3yiib
BELIECTBA. IpernapaTami.
Hapkomanuns, dopMupoBaTh
Oopbba c Heil U | BHYTpEHHEE
npodunakTuka. | yoexxaeHue o
JleMOHCTpalMU. | HEIPUEMIIEMOCTH
Jomarnss, Jla’ke OJJHOKPATHOTO
nabopaTopHas U | IPUMEHEHUS
ABTOMOOWJIbHAS | HAPKOTHUYECKUX
ANTEeuKH. BEIIECTB.
IMpakTuueck Pemenne [TpoBOINTS, PeryiasiTuBHbIE:
asi padora | dKcliepuMeHTall | HaOIoaaTh U 1. BoigBurath Bepcuu perieHus
Ne 2 BHBIX 33/1a4 HA | OINUCBIBATh npoOJIeMbl, 0CO3HABATh
«Pacro3HaBaH| pacro3HaBaHWE | XMMUYECKUN KOHEYHBIN pe3yJbTar.
ue acTMace HKCIEPUMEHT IS [Mo3HaBaTeabHbIE:
acTMace ¥ | (MOJMATUIICHA, | WIACHTU(UKALUH 1. Ctpouts paccyxaeHue Ha
BOJIOKOH». | MOJMBUHWIXJIOP | IJIACTMAacC U BOJIOKOH OCHOBE CpaBHEHHS MIPEIMETOB U
ujia, C TIOMOIIIbIO SBJICHUH, BBIJEIISAS [IPH 3TOM
dbenonodopman | KaueCTBEHHBIX o0111e MpuU3HaKH.
BJCTUTHOW) U peakuuil. KoMMyHUKaTHBHBIE:
BOJIOKOH 1. Kputnuecku OTHOCUTHCS K
(xjomyaTobyma CBOEMY MHEHHUIO, C
JKHOTO, JIOCTOMHCTBOM ITPU3HABaTh
BHUCKO3HOTO, OLIMOO0YHOCTh CBOETO MHEHUS
alleTaTHOTO, (ecu OHO TaKoOBO) U
KalpoHOBOTO, KOPPEKTHPOBATh €T0

13 HaTypaJIbHOU
HIEPCTH U

IEJIKA).

JIMYHOCTHBIE:

1. IIposiBIATE MHTEPECHI,
VMHULMATUBBI U




Pewenne IToBTOpEHUE U Paccmarpusats 110003HATETBHOCTD, YUYUTCS C
4 3aj1a4 110 00001EeHne XAMHUYECKUE peakun YETKOM OpraHu3alueil CBoen
OpPraHMYecK | Marepuaia 3a Ka4eCTBEHHO U JIEATEIIbHOCTH.
Ol XUMHH. | KypC KOJINYECTBEHHO C 2. LleneycTpemieHHO U
OpraHnYecKon IIOMOILIBIO PACUETOB. HaCTOMYMBO UJITH K
xumuu. Pemenune | Pemrath 3agauy Ha JIOCTYKSHMIO 1IEIICH,
3aJ1a4 Ha BBIBOJI | BBIBOA (POPMYJIbI MPOSIBISITE TOTOBHOCTH K
bopMyIbl OpraHUYecKoro IIPEOJIOJICHUIO TPYAHOCTEH.
OPraHUYeCcKOro | BELIECTBA IO
BEILIECTBA I10 MPOJIYKTaM CrOpaHuUs
MPOAYKTaM Y MacCOBBIM JIOJISIM
CrOpaHus 3JIEMEHTOB.
1 MacCOBBIM
JIOJIAM
3JIEMEHTOB.
3aluTa UHIUBUAYAIbHBIX U TPYIIIOBBIX ITPOEKTOB.
5)
TEMATHUYECKOE ITJTAHUPOBAHME. OBIIA Sl XMW, BA3OBBIN
YPOBEHbD. 11 KJIACC
(1 g B HEOem0, Bcero 35, U3 HUX 24 — pe3epBHOE BpeMsl)
Tema. ILianupyemMsble pe3y/ibTaThbl
Jemoncrpanusi | OcHoBHOE
Jara | onbITOB. cojepkaHue JIMYHOCTHBIE
n/n IpeamerHbie
HUcnouab3oBaHu | ypoka MeranpeamerHble
e [IOP
TEMA 1. TIEPUOJUYECKHNI 3AKOH 1 CTPOEHUE ATOMA
OTtkpbITHE [Ipeanoceuiku Xapaktepus3oBaTh
. N. OTKPBITHSA 3JIEMEHTHI MAJIBIX PeryasiTuBHble:
MenaeneeBbM [lepuoanueckoro | mMepHOIOB MO UX 1. CraButh yueOHBIC
Ilepronnueckor | 3akoHa. [lepBbie | MONOKEHUIO B 3a71a4l Ha OCHOBE
0 3aKOHa. TIOTBITKA [Tepuoanueckoit COOTHECEHHUS TOTO, YTO
Ilepnonn kinaccupukauuu | cucteme /1. U. YK€ U3BECTHO U YCBOECHO
yeckas XUMUYECKHUX Menneneena. y4aumMmcesi, 1 Toro, 4to
cucreMa 3JI€MEHTOB. JlaBaTp el€ HEU3BECTHO.
. N. CoBpeMeHHbIE OIIpPEAEIECHUS 2. CaMOCTOSITEIIBHO
Mengenee Nped- CTaBJICHUs | BaXXHEHIIUX OoOHapyXHUBaTh U
Ba. 0 BaXKHEMIINX XUMHUYECKUX dbopMynupoBath
JleMoHcTp TTOHS- THUSAX MOHSTHMA: yueOHyI0 npoliemy,
anmu. XUMUU: BEIIIECTBO, XUMUYECKUN | OMPEAEIATh 1eITh
Paznuanbt OTHOCHUTEJIbHAS AJIEMEHT, aTOM, yaeOHOI
e hopMBI aTOMHas Macca, OTHOCHUTEJIbHAS aTOMHAsl | IESTEIbHOCTH.




[Tepuoaunu
ecKoit
CHCTEMBI
XHMUYCCK
1504
3JIEMEHTOB
. W.
Meunenee
Ba.

aToM, MOJIEKYyJa.
[lepuonnueckuii
3aKOH B
(dopmynHpoBKe
. 1.
Menneneena.
[TepuoauuHoOCTb
B U3MEHEHUHU
CBOICTB
XUMHUYECKUX
3JIEMEHTOB M UX
COEMHEHHUI.
[Tepuonuueckas
cucrema
XUMHUYECKUX
3JIEMEHTOB KaK
rpaduveckoe
OTOOpaXKCHHE
[Tepuonnueckoro
3aKOHa.
Crpykrypa
MEPUOTUUECKON
TaOJIULIBI
KOpPOTKOT'O
BApUAHTA.
[Tepuonsl
(6ombIIIIE M
MaJible) U TPYIIIbI
(rmaBHBIE U
MOOOYHEIE).
[Iporuoctuyecka
sl cCUJia U
3HauYEHHE
[Tepuoanueckoro
3aKOHa U
[Tepuonnueckon
CUCTEMBI.
3HaueHue
[Tepuoanueckoro
3aKOHa U
[Tepuonnueckon
CHUCTEMBI
XUMUYECKHUX
anemenTtoB Jl. U.
Menneneena s

Macca, U30TOIBI.
JlaBaTh
omnpeieNeHne
BHJIOB
KJ1accupuKanuu:
€CTECTBEHHOM U
HMCKYCCTBEHHOI.

Co3ganue Moaeneu

C BBIJICJICHUEM
CYLIECTBEHHBIX
XapaKTEPUCTUK
00BeKTa U UX
MIPEACTABICHUEM B
MIPOCTPAHCTBEHHO-
rpaduvecKoit win
3HaKOBO-
CHUMBOJIMYECKOU
dbopwme.
IIporuo3zuposars
CBOIICTBA
XUMHUYECKUX
3JIEMEHTOB U UX
COeIMHEHNH Ha
OCHOBE
ITepuoanueckoit
cucremsl JI. U.
Menneneena.
KoHnctpynpoBanue
IIT ¢
HCIIOJIb30BAaHUEM
KapTOYeK.

Ilo3HaBaTeJbLHBIC:
1. CamocTosATENBEHO

BBIJICTISITH U
dhopmyaupoBaTh
MO3HABATENbHYIO 1EJb.
2. AHanu3upoBarhb,
CpaBHMBATb,
KJaccu(uuupoBaTh U
00001maTh GaKTsl U
SIBJICHUSL.
KoMMYHUKATHBHBIE:
1. CamocrosTensHO

OpPraHHU30BBIBATH
yaeOHoe
B3aMMO/ICIICTBHE B
rpymnre (onpeaensiTh
o01IHE ey,
pactpeensTh POIIH,
JIOTOBApUBATHLCS APYT C
APYrOM U T.1.).
JIMYHOCTHBIE:

1. dopmupoBaTh
OTBETCTBEHHOE

OTHOILIEHHE K YYEHHUIO.
2. ®opMupoBaHUE
yueOHo-
MI03HABATEIbHOIO
MHTEpeca K HOBOMY
yuyeOHOMY MaTepHuaity u
croco0am peleHHs
HOBOH Y4aCTHOM 3a/1a4Hu.




pPa3BUTHUS HAYKU
M TTIOHUMAaHHS
XUMHYECKOU
KapTUHBI MUpA.

Ctpoenue
aTtoMma.
ITepuoanueckuit
3aKOH U

CTPOCHUC aTOMa.

AtoM —
CIIOKHAs
YacTHUla.
Hcropus
OTKPBITHS
37eMEeHTapH
bIX YaCTHIL
U CTPOCHHUS
aToMma.
Anpo
aToMma:
MIPOTOHBI U
HEUTPOHBI.
H3oTomnsI.
N3oTomsl
BOJIOPO/IA.
DIJIEKTPOHBI
)
KOPIYCKYJIS
pHO-
BOJIHOBOU
JTyaJli3M.
Crtpoenue
AJIEKTPOHHO
i
000JI0UKH.
ONEeKTpOHH
BIN
YPOBEHb.
BanentHbie
AJIEKTPOHBI.
OpOurtanu:
S- U p-.
Pacnpenene
HUE
3JIEKTPOHOB
o
SHEpreThye
CKHM
YPOBHSIM U

op-

[IpencraBnsate
CJI0)KHOE CTPOCHUE
aToMa, COCTOSIIETO
U3 siipa u
AJIIEKTPOHHOU
000JIOUKH.
Haxomuts
B3aMMOCBSI3U
MEXY
ITOJIOKEHUEM
3JIEMEHTA B
[Tepuoauueckoit
cucreme /1. U.
MenaenaeeBa u
CTPOEHUEM €TO
aroma. CocTaBIISITh
AJIEKTPOHHBIE U
AJIEKTPOHHO-
rpaduveckue
($hopMyJIBI aTOMOB
S-,p-u
d-snemenToB.
[IpencraBnsaTe
pa3BUTHE HAYYHBIX
TEOPHi1 1O
CIIMpaJIM Ha OCHOBE
Tpex
(bopMyIHPOBOK
[lepuonnueckoro
3aKOHa.
OnuceiBaTh
CTpOEHHE aToMa 1
CBOICTBa
XUMHYECKHX
3JIEMCHTOB U UX
COeIMHEHUI Ha
OCHOBE
[Tepuoanueckoit
cucremsl /. 1.
Menneneena.
OTHOCHTH

PeryJisiTUBHBbIE
1.KoppektupoBath aesite
JIBHOCTb: BHOCHUTD

M3MEHEHHUS B IIPOILIECC C
Y4ETOM BO3HHKIIIHX
TPYAHOCTEH U OMINOOK.
2. CocTaBsTh MmiaH
oTBeTa; paboTarth ¢
TeKCTOM maparpada u
€ro KOMIIOHEHTaMHU;
3. ®opMyaMpOBATH
yueOHyI0 33/1a4y Ha
OCHOBE COOTHECCHUS
TOTO, YTO YK€ U3BECTHO
yYanmmcs, ¥ TOT0, 4TO
eIe He U3BECTHO.
Ilo3HaBaTeJbHbIC
1. Ymeth
CaMOCTOSITETTLHO

IUTAHUPOBATh MYTH
JIOCTIKCHMS IIETICH, B
TOM YHCIIC
aIbTePHATHBHBIE,
OBJIAJICHUE YMEHUEM
COITOCTAaBIIATH
AKCIIEPUMEHTATbHBIC U
TEOPETUYECKUE 3HAHMUS C
00BEKTUBHBIMU
peausaMu KU3HU.

2. Ucnons30BaTh
IIpUEMBI pabOTHI €
nHpopManuei (MoUCK u
0TOOP HCTOYHUKOB
HE0OXO0UMOi
uHpopMaIuy,
CUCTEMaTH3aIUs
uHpOpMaLIUN).
KoMMyHUKATHBHLIE

1. Bmagets
MOHOJIOTHYECKOUN U
IUAJIOTUYECKON




OuTaAISIM.
d-Dnement

bI.

DNEeKTPOHH

ast

KOHpHUTypa
IS aTOMa
XUMUYECKUHT
anemeHT. Tpu
(bopMyITHPOBKH
[Tepuonnueckoro
3akoHa: J[. 1.
MeHnpeneena,
COBpPEMEHHAas 1
MPUIUHHO-
CJIe/ICTBCHHAA,
CBSI3BIBAIOIIAS
MEPUOIUYHBIE
W3MEHEHUS
CBOICTB
3JIEMEHTOB C
MIePUOUYHOCTHIO
B U3MCHEHUU
BHEITHUX
3IEKTPOHHBIX
CTPYKTYp UX
aTOMOB.
duznveckui
CMBICIT
MOPSIAKOBOTO
HOMEpa
3JIEMEHTA,
HOMEpa nepuoja
Y HOMEpA
TPYTIIIBL
[TepuoanuHoOCTH
W3MEHEHUS
CBOWCTB
XUMHYECKHIX
3JIEMEHTOB,
00pa3oBaHHBIX
HUMU TIPOCTBIX U
CJIOYKHBIX
BEIIIECTB B
nepuoaax u

XUMHYECKHE
AJIEMEHTHI K TOMY
WA UHOMY
AIEKTPOHHOMY
CEMEUCTBY.
PackpriBathb
0COOEHHOCTHU
CTPOCHHS aTOMOB
d-311eMEHTOB U
f-a;memMeHTOB.

dbopmamu peun B
COOTBETCTBUU C
HOpPMaMH POIHOTO
SI3bIKA; BBIpAXKaTh CBOU
MBICITU C IOCTaTOYHOI
MOJIHOTON ¥ TOYHOCTBIO;
2. ®opMUpOBaHUE
yMeHUs paboTaTh B
napax, OTBe4aTh Ha
BOIIPOCHI yUUTENS,
YMEHHUE UCIOJIb30BATh
XUMHUYCCKUM S3BIK,
yMeHue paboTath ¢
XUMHUYECKON TOCYAOM.
3. ®opmupoBanue
YMEHHSI CITyIIaTh
YUUTENsI, BECTU AUAIIOT C
YUHUTENIEM U JPYTUMU
YYaIIUMHCS.

JIMYHOCTHBIE

1. IIposiBisTH
OTBETCTBEHHOE
OTHOIIIEHHE K 00Y4EHHIO,
YBaXKHUTEIHHOE
OTHOIIICHUE K CTapIIUM H
MJIAIIUM TOBAPHIIAM;
OCO3HAaBaTh LIEHHOCTh
3JI0pOBOTO U
6e3omacHoro obpasa
KU3HU.




rpyImax.
ONEeKTPOHHBIE
ceMeMCTBa.
OcobeHHOCTH
CTPOEHHS aTOMOB
d->neMeHTOB.
CewmeiicTso f-
JJIEMEHTOB.

TEMA 2. CTPOEHUME BEIIIECTBA

KoBanenTHas
XHUMHYECKast
CBSI3b.
JdemMoHCcTpaumu.
Konnexmus
BEIICCTB C
KOBaJICHTHBIM
THIIOM
XUMHYCECKOM
CBSI3H.

bnaroponnsie
rasbl, IPUYMHA UX
CYIIIECTBOBAHUS B
aTOMapHOM
COCTOSIHUH.
KoBanenTnas
CBSI3b KaK CBS3b,
BO3HHUKAIOIIAs 3a
c4eT oOpa3oBaHUs
001X
3JIEKTPOHHBIX TIap
yTeM
MepEKPhIBAHUS
3JIEKTPOHHBIX
opOuTanei.
KpatnocTh
KOBAJICHTHOM
cBs13u. OOMEeHHBIH
1 JOHOPHO-
AKLENTOPHBIN
MEXaHH3MBI
oOpazoBaHus
KOBAJICHTHOM
CBSI3H.
DneKkTpooTpuLaTe
npHOCTH (D0).
Knaccudpukanus
KOBaJIEHTHBIX
cBs3eit: mo DO
(nonsipHas u
HETIOJIsIpHAs ).
Junonu. 3akoH
MOCTOSTHCTBA
cocTaBa IS
BEIIECTB
MOJIEKYJISIPHOT'O

OOBACHATD UHEPTHBIE
CBOIICTBa 01arOpoOaHbBIX
ra3oB 0COOEHHOCTSIMHU
CTPOCHHUSI KX aToMa.
XapakTeprus3oBaTh
KOBAJICHTHYIO CBSI3b KaK
CBSI3b, BOSHUKAIOIIYIO 32
cyeT o0pa3zoBaHus OOIINX
AIIEKTPOHHBIX Map
MyTeMIIePEeKPbIBaHUS
AIIEKTPOHHBIX OPOUTANIEH.
Knaccudumnuposats
KOBAJICHTHBIE CBS3H 110
Pa3HBIM OCHOBAHUSIM.
YcranaBiuBaTh
3aBUCUMOCTH MEXKTY
THUTIOM XUMHUYECKOU
CBSI3H, TUTIOM
KPUCTAITUYECKON
peleTKu

1 GU3NYECKUMU
CBOMCTBaMH

BEIIECTB.

PeryJsiTuBHbIE:
1. [TnanupoBanue
y4eOHOT0

COTPY/JHHYECTBA C
YUHUTEIIEM U
CBEPCTHUKAMH —
ornpeereHUE eI,
(GyHKINH y9aCTHUKOB,
cIoco0oB
B3aMMOJICHCTBH.
Ilo3naBaTeJIbHbIE:

1. OBnamenue ocHOBaMH

XUMHYECKOH
TPaMOTHOCTH:
CITOCOOHOCTEIO
aHATM3UPOBATH U
00BEKTUBHO OIIEHUBATh
KU3HEHHBIEC CUTYaIUH,
CBSI3aHHBIE C XUMHEH,
HaBBIKaMH 0€30MaCHOTO
oOparieHus ¢
BEIIIECTBAMH,
HCIIOJIb3YEMBIMHU B
MOBCETHEBHOM KU3HH.
KoMMYHHKATHBHBIE:
1. YuacTBOBaTh B
KOJUIEKTUBHOM
00CYXJIeHUH MPoOIIEM,

WHTETPUPOBATHCS B
TPYIIY CBEPCTHUKOB U
CTPOUTH MTPOTYKTUBHOE
B3aNMOJEHCTBHE U
COTPYJIHHYECTBO CO
CBEpCTHUKAMU U
B3POCJIBIMH.
JIMYHOCTHBIE:




CTpOEHHMUS. 1. YuuTsIBaTh pa3Hbie
MHEHUS U HHTEPECHI U
000CHOBBIBATh
COOCTBEHHYIO MO3HUIIUIO.
Nounnas Nonsbl u nx XapakTepus3oBaTh PeryJsiTuBHbIE:
XUMHUYECKast KiaccupuKalus: | HOHHYIO CBA3b Kak CBA3b, | 1. CaMOCTOATENBHO
CBSI3b. 0 3apsany BO3HUKAIOIIYIO TyTEM aHAJIM3UPOBATh YCIOBUS
JleMoHcTpanuu. | (AHUOHBI U OT/Iauu WJIU IpUeMa JIOCTHUKEHUS 1IENU Ha
O06pa3ubl KaTHOHBI), 110 JJIEKTPOHOB. OCHOBE y4éTa

MUHEPAJIOB U
BEILIECTB C

cocTaBy (IIpoCTbhIE
U CIIOXKHBIE).

KnaccugunupoBars HOHBI
110 pa3HBIM OCHOBAHUSIM.

noHHBIM TUIIOM | Cxema VYcranaBnuBaTh
CBSI3U: OKCHJIA o0Opa3oBaHUs 3aBUCUMOCTb MEXIY
KaJIbLIMS, HMOHHOM CBSI3H. TUIIOM XUMUYECKOMN
pa3IMYHBIX ®opMybHas CBSI3U, TUIIOM
COJIEH, TBEPABIX | €IMHHUIIA. KPUCTAJUIMYECKOU
niesouel, ranura,| OTHOCUTENBHOCTD | PELIETKU U PU3NUECKUMHU
KaJIbLUTA. KJIacCU(UKALIUKM | CBOMCTBaAMH BEILIECTB.

XUMHUYECKUX
CBSI3€1l HA HOHHBIE
1 KOBQJICHTHbIE
MOJISIPHBIE.

Metannsl u OO6mme XapakTepu3oBaTh
CILJIaBBI. ¢busnueckue METaJUIMYECKYIO CBS3b
Merannuueckast | cBoilcTBa KaK CBSI3b MEXJy aTOM-
XUMHUYECKast METaJJIOB: MOHA- MU B METAJUIaX U
CBSI3b. AJEKTPONPOBOJIHO | CIUIaBaX MOCPEACTBOM
JleMOHCTPAIUK. | CTh, IPOYHOCTb, 00001IeCTBICHHBIX
Konnekuus TEIJIONPOBOAHOCT | BaJE€HTHBIX JIEKTPOHOB.
METaJJIOB. b, MeTaJUTHUECKUN | OOBSICHITH ETUHYIO
Konnekuus Oneck, MPUPOY XUMHUUECKHUX
CILJIaBOB. MJIACTUYHOCTb. CBsI3€H.

CrnnaBel YyepHbIE U
nBetHeie. CTanb,

yyryH. JIaTyHs,

OpoH3a, MEITbXHOP.

MerTannmuueckas
CBSI3b.
3aBHCUMOCTD
3JIEKTPOINPOBOIHO
CTH METAJIJIOB OT

YcranaBauBaTh
3aBUCUMOCTH MEXKTY
THUTIOM XUMHYECKOM
CBSI3U, THIIOM
KPUCTAJUTMYECKOU
pElIeTKU U
buznuecKuMu
CBOICTBaMHM BEIIICCTB.

BBIJICJICHHBIX YYUTEIEM
OPHUEHTUPOB JECHUCTBUS B
HOBOM Y4eOHOM
Marepuae.
Ilo3HaBaTeJIbHbIE:

1. Co3nmaBate 1
peoOpa3oBhIBATH

MOJICTH U CXEMBI ISt
pelieHus 3aaad. 2.
O0001mAaTe MOHATHS
— OCYIIECTBJISTh
JIOTUYECKYIO
OTepaInio Iepexoaa
OT BUIOBBIX
MIPU3HAKOB K
POJIOBOMY TIOHSTHIO.
KoMMYHHKATHBHEBIE:
1. AgekBaTHO

HCIIOJIB30BATh PEYEBBIC
CPEICTBA IS PEILIECHUS
pa3IMYHBIX
KOMMYHHUKATUBHBIX
3a/1a4; BIAJETh YCTHOU U
MMHUCbMEHHOW PEUbIo;
CTPOUTH
MOHOJIOTHYECKOE
KOHTEKCTHOE
BBICKA3bIBaHUE.
JIn4YHOCTHBIE:

1. ®opmupoBath
JKOJIOTUYECKOE

MBIIIJICHUC: YMCHUC

TEeMIEpPaTypHl. OLIEHUBATh CBOIO
JIESTEIbHOCTD U
ITOCTYIIKHU APYTHUX JTHOJAEH
ArperaTHble ArperaTHble XapakTepHu3oBarh PeryiasituBHblIe:




COCTOSIHUS
BCIICCTBA.
Bonopoanas
CBSI3b.
JdemoHcTpanmu.
Bosronka uona.
Monenb
MOJISIPHOTO
o0beMa
ra3000pa3HbIX
BCIICCTB.
ITony4yenue u
pacro3HaBaHUE
ra3os:
YIJIEKUCIIOTO Ta3a
BOJIOpO/IA,
KHCJIOPO/JIa,
aMMHaKa,
ATHIICHA,
aleTuJICHA.

COCTOSIHUS
BEILECTBA Ha
puMepe BOJIbI.
3akoH ABorajpo.
[Tepexompl
BEIIeCTBA U3
OJIHOT'O
arperaTHoro
COCTOSIHUS B
JIpyroe.
BannepaanbcoBo
B3aHUMOJICHCTBUE.
MexMoJIeKyIIsIpHa)
sl BOAOPOHAS
CBsI3b. MexaHu3M
ee oOpa3oBaHUsI HA
MpUMEPE BOJIbI
HCIIUPTOB.
CBOMCTBA BEILECTH
C OTUM THUIIOM
CBSI3H.
AHoOMaJbHEIC
CBOMCTBA BOJHI,
00YyCIIOBIICHHBIC
MEKMOJIEKYIISIPHON
BOJIOPOJTHOM
CBSI3bIO.
Hcnonn3oBanue
BOJIbI B OBITY U Ha
MIPOU3BO/ICTBE.
Buyrpumonexysy
Has BOJOpPOJHAs
cBs3b. Ee 3HaueHmd
B OpraHu3aIuu
CTPYKTYPBI
JKU3HEHHO BaYKHBIX
OpPTaHUYECKUX
BEIIIECTB.

0COOEHHOCTH arperaTHoro
COCTOSIHHS BEIIICCTB

Ha OCHOBE MOJIEKYJISIPHO-
KUHCETUYCCKHUX
MpEeICTaBICHUH.
VcranaBiauBaTh
MEXITPEIMETHBIC CBSI3U C
(hU3UKOHN Ha ITOU OCHOBE.
YcranaBauBaTh
MEXITPEIMETHBIE CBSI3U C
OuoJiorueil Ha OCHOBE
PacCMOTPEHHUS PUPOIbI
BOJIOPOJIHOM CBSI3U U €€
pOJIM B OpTraHU3aIuu
JKMBOU MaTepUH.

Tumsr
KPUCTAJUIMYECKUX
PEILIETOK.
JdemoHcTpaumu.
Mopenn
KPUCTAJUTHYECKUX
pEIIeToK

[TonsTue o
KPUCTAJUIMYECKHUX
pemerkax. Tumnsl
KPUCTAJUTMYECKHUX
pEIIETOK: MOHHAs,
MOJIEKYJIIpHAs,
aTOMHas,

Knaccudumnuposats
TBEp/IbI€ BEIlleCTBa HA
KPUCTAJUIMUYECKUE U
amop(gHBIE.
VcranaBiauBaTh
3aBUCUMOCTH MEXKTY
THUTIOM XUMHYECKOH CBSI3H,

1. BHOCHTH HEOOXOIUMBIE
KOPPEKTHUBBI B ICHCTBHE
II0CJIE €T0 3aBEpPILEHUS Ha
OCHOBE €T0 OLIEHKH U
ydera Xxapakrepa
C/IETIaHHBIX OLIHOOK.

2. OCymIeCTBIATh
KOHCTaTHPYIOIINIA U
MPEABOCXUILAKO TN
KOHTPOJIb 110 PE3YJbTATy U
0 Ccroco0y NeHCTBUS;
aKTyaJIbHBIM KOHTPOJIb HA
YpOBHE MPON3BOJIHHOTO.

3. BeiaBurats Bepcuu
pelieHus mpooIeMsl,
0CO3HaBaTh KOHEYHBIN
pe3ynbTaT, BHIOMPATh U3
MPEAJIOKEHHBIX U UCKATh
CaMOCTOSITEIILHO CPE/ICTBA
JIOCTHYKEHUS 1IEJIN.
Ilo3HaBaTeabHbIE:

1. dopmupoBaTh
YCTOWYHBBINA yueOHO-
MO3HABATEIBLHOTO HHTEpPEC
K HOBBIM O0IIIUM

croco0aM pelieHus 3a1ad.
2. ®opMHUpOBATH YMEHUS
YCTaHaBIIMBATh CBS3U
MEXy peaibHO
Ha0II01aeMBbIMU
XUMUYECKUMH SIBJICHUSMHU
U TIPOLIECCAMH,
MPOUCXOAIINMU B
MUKpPOMHUPE, OOBSICHSTD
MIPUYMHBI MHOTOOOpa3us
BEUIECTB, 3aBUCUMOCTh UX
CBOMCTB OT COCTaBa U
CTPOEHHUS, a TaKXKe
3aBUCUMOCTh IPUMEHEHUS]
BELIECTB OT X CBOMCTB.

KoMMyHUKATHBHBIE:

1. AprymeHTHpOBAaTH

CBOIO MO3HLIHIO U
KOOPJIMHHUPOBATH €€ C
MTO3ULIMSIMU TAPTHEPOB B




Pa3IUYHBIX
Tunos. [Ipumepsl
BEIIIECTB C
HOHHOM, aTOMHOM
MOJIEKYJIIPHOU U
METaJTNYeCKOn
KPUCTAJUIMYECKUM
U penieTKamu.
JlabopaTopHble
ONbITHI. 1.
Ornpenenenue
CBOMCTB
HEKOTOPBIX
BCIICCTB Ha
OCHOBE THMAa
KPUCTAJNIMYECKOHN
PEIICTKH. 2.
O3HaKoMIICHHUE C
KOJUICKITUEH
MOJIMMEPOB:
IJIaCTMAcC U
BOJIOKOH, U
U3JIEJINU U3 HUX.

METaJIJINYECKasl.
XapakTepHble
¢busnyeckue
CBOICTBA BEIIECTB,
00yCIIOBJIEHHBIE
TUIIOM
KPUCTAJTINYECKON
PEILETKH.
[Iporuo3zuposanue
CBOJCTB BEILIECTB
110 TUITY
KPUCTAJUIMYECKOU
pELIeTKH U
oOpatHast 3a/1a4a.
AunnoTponusi,
00yCIoBIEHHAS
TUIIOM
KPHUCTAJUTMYECKOU
PELIETKH.
XapakTepHble
BU/IbI
KPUCTAJTINYECKUX
peLIeToK
METaJIJIOB.
AmopdHbIe
BELIECTBA, UX
OTIIMYUTEIIbHBIE
CBOMCTBA.

TUIIOM KPUCTAJUIMYECKOU
pemeTKl U GU3NIECKUMU
CBOMCTBaMH BEIILIECTB.
OOBSCHSITE SIBIICHUE
AJUTOTPOITHH.
NnnroctpupoBats 310
SIBJICHHE Pa3INYHBIMHU
puMepamHu.

COTPYJHHUYECTBE IIPU
BbIpabOTKE 00111eT0
pelIeHHs] B COBMECTHOM
JIEATENBHOCTH.
2. AnexBaTHO
HCIIO0JIb30BATh PEUYEBBIC
CpelCTBa JUISl PELICHUS
pa3IMYHBIX
KOMMYHUKATUBHBIX 3a/a4;
BJIAJIETh YCTHOU U
MMHUCbMEHHOW PEUbIO;
CTPOUTH MOHOJIOTHYECKOE
KOHTEKCTHOE
BBICKA3bIBAaHUE
JIMYHOCTHBIE:

1. YMerhb ouleHUBaTh
MIPaBUILHOCTh

BBITIOJTHEHUS YI€OHOM
3a/1a4i, COOCTBEHHEIE
BO3MOKHOCTH €€
pEIICHUS.
2.AHanu3upoBaTh 3MOIIMO
HaJIbHBIE COCTOSIHHUS,
MOJIyYEHHBIE OT YCIEIIHO
(HEeyCHeInIHoi)
JIEeSITENNHLHOCTH, OI[EHUBATh
WX BIIMSIHUE HA
HaCTPOCHHE YeJIOBEKA.

Yuctoie
BEIIIECTBA U
CMecCH.
JleMoHCTpaLUK.
O6pa3siib
MHUHEPAIOB U
TOPHBIX MOPOI.
O06pa3sib
OYHIIICHHOM
caxapo3bl U
HepapUHUPOBAHH
oro
KPHUCTAJUIMYECKOT
0 caxapa,
CoZepIKaIIero
MIPUMECH.

OTnnumne cMecei
OT XMMHYECKHX
COCJIUHECHUM.
I"'omorennsie u
TeTepOreHHBIC
cMmecH. MaccoBasi 1
0o0BEMHAS 10U
KOMITOHEHTA B
CMECH.

ITpumecn.
Brnusuue
MpUMECEN Ha
CBOICTBA BEIICCTB.
MaccoBas
o0BEMHAS 10U
IpuMecen.

HaxoauTe oTnnumns
CMeceH OT XUMHYECKUX
coenuHeHuil. OTpaxaThb
COCTaB CMecel ¢
ITOMOIIBIO TTOHSITHUS
«JI0JISI» MaccoBas U
o0BeMHas.
[Tpon3BoaUTE pacueTsl C
HCI0JIb30BAHUEM 3TOTO
MTOHSATHS.
YcranaBauBaTh
3aBUCUMOCTDb MEXIY
pa3IUYUSIMHA B
(UBUYECKUX CBOMCTBAX
KOMITOHEHTOB CMecei B
crocodaMu ux

PeryiasiTuBHblE:

1. IInanupoBath CBOU
JIEUCTBUS B COOTBETCTBUU
C MOCTaBJICHHOMU

3a/1a4e U yCIOBUSAMH €€
pean3anmi.
Ilo3HaBaTe bHBIE:

1. OcytecTBAsATH BBIOOP
Haunoboee 3(hPeKTUBHBIX
croco00B pelieHus 3aaa4
B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHH.

2. CTtpouts
JTOKa3aTeIhCTBA B
OTHOIIICHUH BBIBHHYTHIX
THIIOTE3 U




Juctumsius Knaccudukanus | pageneHus. dbopMynupoBaHue
BOJIBI KaK CIIOCO0 | XMMHUYECKUX BBIBOJIOB.
OYUCTKHU OT BELIECTB 110 KoMMyHUKATUBHBIE:
IIpUMeECeH. CTEIIEHU YUCTOTHI. 1. CoBepliieHCTBOBaTh
JlaboparopHble YMEHHE
ONBITHI. 3. JIOTOBAPUBATHCS U
KectkocTb BOJIBI. MPUXOJUTH K 001IeMy
Ycrpanenue PELIEHUIO B COBMECTHOM
YKECTKOCTHU BOJIBI. JIESITEIIBHOCTH.
4. O3HaKOMIIEHHE JIMYHOCTHBIE:
C MUHEpaJIbHBIMU 1. ®opmupoBathb
BOJ[aMH. BBIPOXKCHHYIO
YCTOMYUBYIO y4eOHO-
[T03HABATEJIbHYIO
MOTHUBALIMIO YYEHHUS.
JucnepcHbie [TonsTue o Xapaxkrepus3oBarhb PeryiasiTuBHbIE:
CHUCTEMBI. JUCTIEPCHBIX pPa3IUYHBIC TUTIBI 1. BHOCHTH HEOOXO0IUMBIE
JleMOHCTpAIUM. | CUCTEMAX. JIMCTIEPCHBIX CUCTEM Ha | KOPPEKTUBBI B ICHCTBUE
O6pa3siibl JucnepcHas ¢aza | OCHOBE arperaTHoro MIOCJIE€ €r0 3aBEPIICHUS Ha
Ppa3InYHBIX Y TUCTIEPCUOHHAS | COCTOSIHUSI IUCTIEPCHON | OCHOBE €T0 OLIEHKHU U
JIUCIIEPCHBIX cpena. (a3l ¥ TUCIIEPCUOHHON | ydeTa XapakTepa
CUCTEM: Knaccudukanus | cpensl. PackpeiBaTh poiib | ceIaHHBIX OMIHOOK.
SMYJIbCHH, JUCIIEPCHBIX pa3IMYHBIX TUIIOB 2. OCyIIecTBISTh
CyCIEH3HH, CUCTEM B JIUCIIEPCHBIX CUCTEM KOHCTAaTUPYIOUIUHI U

a’po30Jd, Ted ¥
3oiu. [lomydeHng
KOJUIOW/I-  HOT(
pacTBopa
XJopHIa
(). Koarysstius
MOJTYYEHHOTO

3

KECJIC34d

pacTBopa.
Oddext Tunnans
JlabopaTopHble
ONBITHI. 5.
O3HakoMIIEHUE C
JTUCTICPCHBIMH
CUCTEMaMHU.

3aBUCHMOCTH OT
arperaTHoro
COCTOSIHMS
JUCTIepCHOM (a3bl
U JUCIIEPCUOHHOU
CpEIBbl.
I'omorennsie u
TETEPOreHHBIE
JCIIEPCHBIE
CUCTEMBI.
I'pyGonucnepcHbie
CUCTEMBI:
SMYJIbCHH,
CYCIICH3HH,
a’pO30JIU; UX
MPEACTABUTENH U
3Ha4YCHHUE.
TonkoaucnepcHsle
CUCTEMBI: TN U
30JI1; UX
MIPEACTABUTENHN U

B JKM3HHU IIPUPOIBI U
oOrrecTBa.

MPEIBOCXUIAO TN
KOHTPOJIb 110 Pe3yNbTaTy U
0 CII0CcO0y JeHCTBUS,
aKTyaJIbHBI KOHTPOJIh Ha
YPOBHE IPOU3BOJILHOTO.

3. BeiaBurats Bepcuu
peleHust MpoodIeMBbl,
OCO3HABaTh KOHEYHBIN
pe3ynbTaT, BHIOMpPATh U3
MIPEUIOKEHHBIX U UCKATh
CaMOCTOSITEIILHO CPE/ICTBA
JOCTH)KEHUS TIETIH.

Ilo3HaBaTe bHBIE:

1. ®opmupoBats
YCTOMUUBBINA yueOHO-
MO03HABATEIBHOTO UHTEPEC
K HOBBIM O0IIIUM

crioco0aM perIeHus 3a1a4.
2. ®opMHUpOBATH YMEHUS
YCTaHABJIMBATH CBSI3U
MEXTy peaTbHO




3HAYCHUE.
Konnounurie
CHUCTEMBI, UX
OTJIMYHS OT
HCTHUHHBIX
pacTBOpOB.
Dddexr Tunnmans.
I'emu: nuineskle,
KOCMETHYECKHE,
MEIMI[UHCKUE,
OHOJIOTHYECKUE U
MUHEPAIBHBIC; UX
MPEACTABUTENH U

3HauCHUE.
IIpakTuyeckas | Ilomyuenue, [TpoBoauTh, HAOMIOIATH
padora Ne 1. coOupanue u Y OIKCHIBATh

pacno3HaBaHue XUMHYECKUN
ra3oB: BOJOpPOAA,
KHCJIOPO/a,

YTJIEKHCIIOTO

OKCIIEPUMEHT I10
MOJIy4YEHHUI0, COOMPaHHIO
U PacliO3HaBaHHIO I'a30B.
rasa, aMMHaKa,
ITUJICHA,

allCTUJICHA.

[ToBTOpEHUE U
0000111eHuE TEM
«CtpoeHue
aToMa»

u «CtpoeHue

O060061maTh TOHATUS «S-OPOUTATIBY, «P-
opOuTaiby, «d-opouTaiby,

«KOBAJICHTHAsI HETIOJISIPHAS CBSI3bY,
«KOBAJICHTHASI TTOJISIPHAS CBS3bY, «HMOHHAS
CBSI3bY», «BOJOPOIHAS CBS3bY,

BELIECTBAY, «METaJNINYECKas CBA3bY, «MOHHAS

MOJArOTOBKA K KpUCTAJIJINYECKAsl peIIeTKa, «aTOMHAs

KOHTPOJIbHON KPUCTAJIJINYECKAsl pEIIETKa», «MOJIEKYJISIpHAs

pabote KpUCTAJIJINYECKAsl peIIeTKay,
«MeTaJNInyecKasi KpUCTAJUIMYeCcKast
pemierka». OrpaHMYMBaTh NOHITHS
«XUMHUYECKasl CBSI3b), «KPUCTAIIIMYECKAs]
pelieTkay.

Kontposbnasi | OnuceiBaTh U XapaKTEPU30BaTh CTPYKTYPY

padora Ne 1 o
TeMaM «CTpoeHMe
aToMa» "
«CtpoeHue
BEIIECTBAY.

tabnuuel «[lepuoanueckas cuctema
XUMHUYECKHUX DJIEMEHTOB J1. H.
MenpeneeBa» (kopotkas popma) [IpoBoauTtsb
pedrekcrio cOOCTBEHHBIX JOCTHKEHUN B
TTO3HAHUH CTPOCHUS aTOMa U CTPOCHHUS
BEIIECTBA. AHAIM3UPOBATH PE3YIbTATHI
KOHTPOJIbHOW pabOThI M BBICTpAaUBaTh MyTH

AOCTHIKCHUS KCJIACMOI'O YPOBHA YCIICIIHOCTH.

Ha0JII0Ta€MBIMHA
XAMHYECKUMU SIBICHHUSIMH
U TIpolieccami,
MPOUCXOASIINMU B
MUKPOMHUpPE, OOBICHSTH
MIPUYMHBI MHOTO00pa3us
BEIIIECTB, 3aBUCHMOCTb HX
CBOICTB OT COCTaBa U
CTPOCHHUS, a TAaK¥Ke
3aBUCUMOCThH TPUMEHEHUS
BEILIECTB OT UX CBOMCTB.

KoMMYHHKATHBHBIE:

1. ApryMeHTHUpOBaTh
CBOIO ITO3UIIHIO B
KOOPJMHUPOBATH €€ C
MO3UIUSAMH TTAPTHEPOB B
COTPYJAHHMYECTBE MpU

BBIpAaOOTKE 001IIeT0
peLIeHHs] B COBMECTHOM
NEATEIIbHOCTH.
2. AnekBaTHO
HCII0JIb30BATh PEYEBBIC
CpelCTBa JUIsl PEIICHUS
pa3IMYHBIX
KOMMYHUKATUBHBIX 337a4;
BJIAJIETh YCTHOUM U
MHUCbMEHHOU PEYbIO;
CTPOUTH MOHOJIOTHYECKOE
KOHTEKCTHOE
BBICKA3bIBaHUE
JIMYHOCTHBIE:

1. YMerhb oLileHUBaTh
MPaBUILHOCTh

BBITIOJTHCHUST y4EOHOM
3a1a4i, COOCTBEHHEIE
BO3MOXHOCTH €€
pelIeHus.
2.AHanu3MpoBaTh YMOLUO
HaJIbHBIE COCTOSIHUS,
IIOJIyYE€HHBIE OT YCIEIIHOM]
(HeycIenHoi)
NesTeIbHOCTH, OLIEHUBATh
WX BIIMSTHAC HA
HACTPOECHHE YEJIOBEKA.




TEMA 3. OJIEKTPOJIMTUYECKASA INCCOLUNALNA

PacTtBOpBI.
JdemoncTpanuu.
Paznuunas
pPacTBOPUMOCTD
BELIECTB B BOJIE U
WHBIX
pPacTBOPUTEIISX.
N3menenue okp
CKHM BEIlleCTBa
P TIEpexXoe U3
TBEPAOTO
COCTOSTHUS B
pacTBop

(Ha mpumepe
cynbdara Meau
(1), xmopuna
koOanbta (I1)).

PactBopsI Kak
TOMOTEHHBIE
CUCTEMBI.
PacTBOpenue kak
(busuko-
XUMHYECKHUI
npouecc. Ponb
BOJIBI B IPOIIECCE
pacTBOpEHUS
BEILIECTB.
PactBopumocTs n
KJIacCU(pUKAIHA
BELIECTB 10 3TOMY
MIPU3HAKY:
pacTBOpPHUMBIE,
MaJIOpacTBOPUMBIE
Y HEpacCTBOPUMBIE.
MaccoBas nost
BELIECTBA B
pacTtBope.
MousipHas
KOHILIEHTpalus
BEIlle- CTBA.
OTnuynie CBOMCTB
pacTBo- pa oT
CBOWCTB YUCTOTO
pacTBO- pUTENS U
PacTBOPEHHOTO
Bellle- CTBA.
MuHepanbHbie
BOJIbI KaK
MIPUPOJTHBIC
pPacTBOPHI.

OrnpenensaTsb NOHITHS
«pacTBOPBI» U
«pacTBOPUMOCTbY.
Knaccudumnuposats
BEILECTBA 10 IPU3HAKY
PacTBOPUMOCTH.
OTtpaxxatb cocTaB
pacTBopa ¢ MOMOIIbIO
MOHATUHI «MaccoBast 101
BEILIECTBA B PaCTBOPE» U
«MOJISIpHAsi KOHLIEHTpaLus
BEILECTBAY.

PeryJssTHBHLIE:

1. I[TnanupoBath CBOM
JIENCTBUSA B COOTBETCTBUU
C MMOCTaBJICHHOM

3a/1a4ei U YCIOBUSAMHU €€
pealn3aIum.
ITo3HaBaTeJbLHBIE:

1. OcymiecTBiATh

CpaBHEHUE,
KJ1accu(uKanuio,
CaMOCTOSITEJIbHO BbIOUpast
OCHOBAHHUS U KPUTEPUHU
JUIS yKa3aHHbIX
JIOTHYECKUX OTepanuil.

2. CTpouTb JIOTUYECKOE
paccyxaeHue,
BKJIIOYAIOLIEE
YCTAHOBJICHHUEC IPUYIHNHHO-
CJIC/ICTBEHHBIX CBS3EH.
KoMMYHUKATHBHBIE:

1. Pa3BuBaTh ymMeHue
IPOAYKTHUBHO pa3peliaTh

KOH(JIMKTHI HA OCHOBE
yudera UHTEPECOB U
MMO3UITUH BCEX €ro
YYaCTHUKOB.
JIn4YHOCTHBIE:

1. ®opmupoBaTh
BBIPRKEHHYIO
YCTOMUUBYIO yueOHO-
MI03HABATENIbHYIO

MOTHUBAIUIO YYCHHUA.

DJIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI.
JdemMoHCcTpanmu.
O06pa3ibt
BEIECTB-
AJIIEKTPOJIUTOB U
HEIJICKTPOJIUTOB
. UccnenoBanue
ANEKTPUYECKON
MIPOBOJIUMOCTH
pacTBOPOB

ITousitue 06
INEKTPOJIUTAX U
HE3JIEKTPOJIUTAX.
OCHOBHBIE
MOJIOKEHUS
TEOPHUH
AIEKTPOJIUTHUYECK
OU THUCCOIIMAIIHH.
MexaHu3M
JIMCCOLIMAIA
BCIIECTB.

Onpenensitb NOHATUSA
«QIIEKTPOJIUTHD,
CHEDJIEKTPOJIUTHIY,
«QIIEKTPOJINTHYECKAS
JIACCOLIMALUS.
dopMyIHpoOBaTH
OCHOBHBI€ MMOJIOKEHUS
TEOpUH
AIEKTPOJIUTUYECKOMN
JIUCCOLIMALIAH.
XapakTeprus3oBaThb

PervasitTuBubie:

1. BeiiBurates Bepcuu
pelIeHus mpooIeMBl,
0CO3HaBaTh KOHEUYHBIH
pe3ynbTaT, BHIOUpPATh U3

MPEIOKEHHBIX M UCKATh
CaMOCTOSITEIILHO
CpeJICTBA JIOCTHKCHUS
LIEJIH.

2. BHOCHUTB
HEOOXOIUMEIE




JIEKTPOJIUTOB U

DNEKTPOIUTHYEC

CIOCOOHOCTD

HEIJIEKTPOJIUTOB | Kasi JUCCOLMAIUS | AJEKTPOJIUTA K
. 3aBUCUMOCTh Kak pe3yJibTar JIMCCOIMAIIMY Ha OCHOBE
CTENeHU TUApATALUN CTEerNeHu
3JIEKTPOJINTHYEC | DJIEKTPOJIUTA. ANEKTPOJIUTUYECKON
KOH Crynenuaras IYICCOLIMALINN.
JUCCOLMALUU OT | AMCCOLMALIMS 3anucelBaTh ypaBHEHUS
KOHILIEHTpaluu 31EKTPOJIUTOB. ANEKTPOJIUTUYECKON
BEIIECTBA B Crenenn JIMCCOIMAIINHU, B TOM
pacTBope 3JEKTPOJIUTUYECK | YHCIIE

O AUCCOUMALMU. | U CTYIIEHYATOM.

CuiibHbIE U Habmonates u

ciabbie ONUCHIBATh

3JEKTPOJIUTHI. JIEMOHCTPALIMOHHBIN

YpaBHeHust XAMUYECKAMN

3IEKTPOJUTUYECK | HKCIIEPUMEHT.

OU JUCCOIMAIINU.

[TonsiTue o cpene

pactBopos (pH

cpensbl).
Kucnotsl B Onpenenenue XapakTepus3oBaTh
CBETE TEOPUHU KHCJIOT B CBETE KHCJIOTBI B CBETE TEOPUU
3JIEKTPOJIUTUYEC | TEOPUU ANEKTPOJIUTUYECKON
KO 3JEKTPOJUTUYECK | AUCCOLUALIMH.
JTUCCOITUAITHH. ol nuccormanuu. | Pasanuath oOiee,
HMemoncrpamun. | Okpacka 0COOEHHOE U eIMHUYHOE
Pazbasnenue MHJIMKAaTOpPOB B B CBOMCTBAX a30THOM,
KOHIIGHTPUPOBa | pacTBOpax KOHIIEHTPUPOBAHHOM
HHOH CEpHOU kuciaot. O6mue CEpPHOU U MypPaBbUHOMN
KHCIIOTHI. XUMUYECKUE KHCIIOT.
OO0yrnuBaHue CBOMCTBa [TpoBoauTh, HAOMIOIATH
caxapau HEOPraHUYECKUX | U OMKCHIBATH
LEJUTIOJIO03BI, U OPTaHUYECKUX | XMMUYECKUI
KOHIIGHTPUPOBA | KUCJIOT B CBETE IKCIIEPUMEHT C

HHOW CEepHOU
KHCJIOTOM.
BzanmopeiictBn
e
KOHIIEHTPUPOBA
HHOM U
pa30aBiIeHHOI
a30THOU
KUCJIOTHI C
MeEJIbIO.
Komnexmus

MOJICKYJISIPHBIX U
HMOHHBIX
MIpEACTaBICHUM:
B3aUMO/JIENCTBUE
C METaJUIaMH,
OKCHJIAMHU U
TUIPOKCUIaMU
METaJUIOB,
COJIAMM. Y CITOBUSA
BO3MOKHOCTH
MIPOTEKAHUS

IMOMOIIIBIO POAHOTO
SI3bIKA U SI3bIKa XUMUU.

KOPPEKTUBBI B ICHCTBHE
IIOCJIE €r0 3aBEPILICHUS
Ha OCHOBE €0 OIICHKU U
y4eTa xapakrepa
CIeJIaHHBIX OIINOOK.
Ilo3HaBaTeJbHbIE:

1. YMmeTh onpenensith
BO3MOKHBEIE HCTOYHHUKHU

HEOOXOJIMMBIX CBEICHHUM,
MIPOU3BOIUTH MIOUCK
uHpopManuy,
aHAIIM3UPOBATH U
OLICHUBATb €¢
JIOCTOBEPHOCT.
2.006001maTs HOHITHS —
OCYILIECTBISATh
JIOTUYECKYIO ONEPALIUIO
Mepexo/ia OT BUIOBBIX
MIPU3HAKOB K POJOBOMY
IMOHSITHIO, OT IIOHSTHUS C
MEHBIINM

00BEMOM K HOHATHIO C
OOJILIINM 00BEMOM.
KoMMYHHKATHBHBIE:
1.0OpranusoBbIBaTh U

IUIAaHUPOBATh YueOHOE
COTPYIHUYECTBO C
YUUTENEM U
CBEpCTHHKAMH,
OIpENeIIATh eI U
(GYHKINU Y4aCTHUKOB,
CIOCOOBI
B3aUMO/ICHCTBHUS;
IUTAaHUPOBATh O0IIKE
CHOCOObI pabOoTHI.

2. Berynarts B quasor, a
TaKXe y4acTBOBAaTh B
KOJIJIEKTUBHOM
00CYXJIeHUH MPo0IIEM,
y4acTBOBAaTh B
JUCKYCCUH U
apryMEHTHPOBATh CBOIO
TIO3HIIHIO.
JIMYHOCTHBIE:

1. ®opmupoBath




MIPUPOIHBIX

peaKUUil MEXKITY

9KOJIOTHYCCKOC

OpraHMYECKHUX INEKTPOJIUTAMH. MBIIIIEHUE: YMEHHE
KHCJIOT. Crenuduueckue OLIEHHUBAThH CBOIO
JlabopaTopHble | cBOMCTBA JIeATEIIbHOCTb U
ONBITHI. 6. a30THOM, MOCTYIKHU APYTUX JIFOIeH
O3HakoMJIEHHE C | KOHIICHTPUPOBaH C TOUKH 3PEHHUS
KOJIJIEKIUEH HOUW CEpHOU U COXpaHEHUS
KHCJIOT. MYypaBbUHOMN OKpY>KaroIlen Cpeibl.
KHUCJIOT. 2. ®opmupoBath
OTBETCTBEHHOE
OTHOILIEHHUS K YYEHHUIO,
TOTOBHOCTHU U
CIIOCOOHOCTH,
oOyJarommxcs K
CaMOpPa3BUTHIO U
caMo00pa30BaHUIO.
OcHoBaHus B Ornpenenenne XapakTeprus3oBaTh PeryjasiTuBHbI€:
CBETE TEOPHUHU OCHOBaHUH B cBeTe| ocHOBaHUs B cBeTe Teopuy 1. CamocTosTENIbHO
IIEKTPOJINTUYECK| TEOPUU AIIEKTPOJINTUYECKON OCO3HABATh IPUYMHBI
Ol TuccoLMaluu. | 3JIEKTPOJIUTHUECKO| TUCCOLMALINH. CBOETO ycrexa Wiu
JemoncTpanuu. | i auccounanuu. | Pasznuuarts oOmiee, Heyclexa U HaXOJIuTh
Konnekuus Oxkpacka 0COOCHHOE U eIMHUYHOE B| CIIOCOOBI BBIX0/1A U3
nienouet u WHMKATOPOB B CBOICTBaxX 'MJIPOKCHUIOB U| CUTYaIlUU HEycIexa.
CBEXKETOIYYCHHBI| pacTBOpax OECKHICIOPOIHBIX 2. Yuurtbes
X HEpacTBOPUMBIX HIET0YEH. OCHOBaHUH. CaMOCTOSITENIbHO CTaBUTh
TUAPOKCHUJIOB Knaccudpukauusa | [IpoBoauTts, HaOMIO1aTh U | HOBbIE Y4eOHBIE LIETH U
Ppa3IUYHbIX OCHOBaHUH 10 ONMCHIBATh XUMUYECKUHN | 3a7auu, CTPOUTH
METaJIJIOB. MpU3HAKaM HKCIIEPUMEHT C TIOMOIIIBIO | )KU3HEHHbIE TJIaHBI BO
Peaknus pPacTBOPUMOCTHU B | POJHOTO SI3bIKA U SI3bIKA | BPEMEHHOMN
HEWUTpanu3aluu. | BOJE, HAIMYUS B | XUMUHU. MIEPCIIEKTHUBE.
[Tonyuenue COCTaB€ aTOMOB Ilo3HaBaTeabHbIE:
HEPacTBOPUMOTO | Kuciopoaa. O0miue 1. Ctpouts
OCHOBaHUS U XUMHUYECKHE JIOTUYECKOE
pacTBOPEHUE €0 | CBOMCTBA LIEIIOYEN paccyxJeHue,
B KHCJIOTE. HEPaCTBOPUMBIX BKJIIOYAIOLIEe
[Tomyuenue OCHOBaHUM: YCTaHOBJICHUE
aMMuaka B3aMMOJIEICTBHE C MPUYHUHHO-
U €Tro KHCIJIOTAMH, CJIEJICTBEHHBIX CBS3EH.
B3aMMOJIEMCTBUE ( KUCIOTHBIMU 2. Ocy1EeCTBIIST
XJIOPOBOAOPOJOM | OKCUAAMH, COJIIMU pacIIpEeHHbIN IOUCK
(«mapIM 6e3 orHs»)| Paznoxenue uH(pOpMAaILIUU C
JlabopaTopHble | HEPACTBOPUMBIX HCIIOJIb30BAaHUEM
ONbITHI. 7| OCHOBaHMIA. pecypcoB OMOINOTEK
[Tomyuenue y B3aumoneiicrBue n HTepHeTa
CBOMCTBA mesnoyen KoMMyHUKaTHBHBIE:




HEPACTBOPHUMBIX
OCHOBAHUIA.

8. O3HaKOMJICHH(
C KOJICKITHEH
OCHOBaHHH.

C OpraHu4eCKUMHU
COCTMHEHUSIMU
(peromOM,
KapOOHOBBIMU
KHCJIOTaMH).
CaoiicTBa
OECKHUCIOPOAHBIX
OCHOBaHMI:
aMMHaKa U aMHHOB
B CPaBHCHUH.

1. ®opmynupoBatrb
COOCTBEHHOE MHEHHE U
IMO3UIIHIO,
PTYMEHTHPOBATH U
KOOPJIMHHUPOBATH €€ C
MTO3UIIMAMHU TAPTHEPOB B
COTPYJHHYECTBE MMPHU
BBIpabOTKE 0OIIIETO
peLIeHHs] B COBMECTHOM
JIESITCIIBHOCTH.
JInuHoctHble: 1.

BeicTpauBats
COOCTBEHHOE 1IEJI0OCTHOE
MHUPOBO33pEHUE:!
0CO3HaBaTh NOTPEOHOCTh
Y TOTOBHOCTb K

caMo000pa30BaHMIO
Counn B cBete Omnpenenenue XapakTepu3oBarh coyid B | PeryJsiTuBHbIe:
TEOpUHU COJIEH B CBETE CBETE TCOPUU 1. BeigBurares Bepcun
JIIEKTPOJINTUYECK| TEOPUHU AIEKTPOJIUTUYECKON pelieHus mpooIeMsl,
OM TUCCOLMALUY. | DJIEKTPOJIUTHUYECKO| TUCCOLMALINH. OCO3HaBaTh KOHEUHBIN

JleMoHCTpaLUK.
Komnexnus conei
Pa3IMYHOMN
OKpacCKH.
Komneknus
OMOJIOTHYECKIX
MaTepHaJioB,
COJIepKAIINX
KapOoHAaT 1
docdat xanpLus.
Konnekuus
KOHJIUTEPCKUX
PBIXJIUTENEH
TecTa,
00BSICHEHHNE
MIPUHITUTIA UX
JIEUCTBUS U

JACMOHCTpalus

Y THCCOIMAIIHNH.
Knaccudukanus
COJIEH: cpeaHue,
KHCJIbIE, OCHOBHBIE
O6mmue
XUMUYECKUE
CBOICTBA COJIEH:
B3aUMO/ICHCTBHE C
KHUCJIOTaMHU,
ies04yamu,
MeTaJUIaMH U
COJISIMU.
DIEKTPOXUMHUYECK
Ul psn
HaIpsHKEHUN
METAJJIOB U €T0
HCMOJIb30BAHHUE
JUTSt

PasnmuyaTts oO1iee,
0COOCHHOE U SIUHUYHOE B
CBOMCTBaxX

CPEeIHUX U KUCIBIX COJICH.
[IpoBoauTh, HAOIIOAATE U
OITMCHLIBATH XUMHUYCCKUM
AKCIIEPUMEHT C TTOMOIIBIO
POJTHOTO SI3bIKA U sI3bIKA
XAMUU.

pe3yibTart, BHIOUpaTh U3
MPEUIOKEHHBIX U UCKATh
CaMOCTOSITEIILHO CPENICTBA
JIOCTHYKEHUS LIEIIN.

2. [Ipu nnanupoBanun
JOCTHIKEHUS TIeIei
CaMOCTOSITENILHO, MTOJIHO U
aJIeKBaTHO YYUTHIBATh
YCIIOBUS U CPEACTBA UX
JOCTH)KEHUS, BBICTIATD
aJIbTepHATHBHbIE CIIOCOOBI
JOCTHOKEHUS LM U
BbIOMpaTh Hanboee

3¢ deKkTUBHBIN c10co0.
Ilo3HaBaTe bHBIE:

1. ®opmupoBaTh ymeHus
BOCIIPUHUMATh,

nepepadbaTbIBaTh




Pa3phIXJIUTENBHOY
CIIOCOOHOCTH.
l"amenne compr
YKCYCOM.
KauecrBennbie
peakiuu Ha
KaTUOHBI U
AQHHOHBI.
BritecHenue
MEIH JKEIIe30M U3
pacTBopa
cynbs(ara Menu
(I1). TTonyuenue
HMOJUIa CBHHIA U
JIEMOHCTpALIHS
ero
PacTBOPHMOCTH B
3aBUCHMOCTH OT
TEMIIEPATYPHI
pactBopa
(monyuenue
«30JI0TBIX
YEIIYeK)).
JlaGopaTropHbie
ONBITHI. 9.
O3HaKoMIICHHUE C

XapaKTePUCTHKU
BOCCTaHOBUTEJIbHb]
X CBOMCTB
MCTAJIJIOB.
CBolicTBa KUCIIBIX
CoJIeii.
[IpencraBurenu
coJieit n 140,
3HAYCHUC:
KapOOHAT KaJbLUs
oprodocdar
KaJbI[s.
KauecTBeHHbIE
peaKkiuu Ha
XJIOpHUA-, CyJIbdaT-
1 KapOOHaT-aHU-
OHBI, KATHOH
AMMOHHMSI, KATHOHb]
xenesa (1) u
xenesa (11).

NPEABSBIATH
uHpOpMaIHIO B
CIIOBECHOM, 00pa3HOii,
CHUMBOJIMYECKOH (opmax,
aHAJM3UPOBATh U
nepepabdaThIBaTh
MOJTyYCHHYIO
nH(popManuo B
COOTBETCTBHH C
MOCTaBJICHHBIMU
3aJjauaMH.

2. CTpouTb JOTUYECKOE
paccyxieHue,
BKJTIOYAIOIIEE
YCTaHOBJICHHE TPHYUHHO-
CIICJICTBEHHBIX CBS3CH.
KoMMmyHuKaTHBHBIE:

1. CTpouTh MOHSATHBIE JIs
MapTHEpa BbICKa3bIBAHUS,
YYHUTBIBAIOIIUE, YTO
napTHEp 3HAET U BUIUT, a
YTO HET.

2. AnexBaTHO
HCIIO0JIb30BaTh PEUYCBBIC
CpelCTBa JUJIsl PEIICHUS
Pa3IUYHBIX

KOJIJICKITUEH KOMMYHUKATUBHBIX 3a/a4,
MIPUPOTHBIX CTPOUTH CIIOKHBIE
MHHEPAJIOB, MOHOJIOTHYECKHE
cozepKaIInX BBICKA3bIBaHMS.
COJIH. JIMYHOCTHBIE:
1. ®opmupoBats
OTBETCTBEHHOE
OTHOIIIEHUE K YYEHHIO,
TOTOBHOCTBH U
CITOCOOHOCTE K
CaMOPa3BUTHIO U
caMo00pa3oBaHUIO Ha
OCHOBE MOTHBAIIUU K
00yUYEHUIO U TIO3HAHHUIO.
I'maponus. IM'maponns kak XapaxkTeprus3oBaTh PeryasiTuBHbIE:
JleMOHCTpAU. | OOMEHHOE TUIpOJN3 Kak oOMeHHoe | 1.Y4uThIBaTh MpaBUIIO B
Paznuunnie B3aUMOJICVCTBHE | B3aUMOJIEHCTBUE BEIIECTB | INIAHUPOBAHUU U

CIIy4au THAPOIIU3Y
COJIEN U

BEIIECTB C BOJOM.
OO6patumbIii

C BOJOM.
3anuceIBaTh YpaBHEHMS

KOHTpoJIE criocoba
peuieHus.




JIEMOHCTpALIMS
Cpeibl PaCTBOPOB
C IIOMOIIILIO
WHJUKATOPOB Ha
npumepe
KapOOHATOB
IIEJTOYHBIX
METAJIOB,
xJjopuaa
aMMOHHSI, aIlCTaTy
aMMOHHS.
IToyyenue
aleTUIeHa
TUAPOTIU30M
KapOua KajabIusl.
JlaGopaTropHbie
onbIThI. 10.
HcneiTanne
pacTBOpOB
KHUCJIOT,
OCHOBaHHUI1 U
conen
WHIUKATOPaMH.
11. Paznuunbie
CIIy4au THAPOIIU3S

TUAPOIIN3 COJIEH IIQ
IIEpBOMN U
MOCJIeIYIOIIUM
CTCIICHSIM.
I'maponus o
KaTHOHY U aHUOHY.
Honnrie n
MOJICKYJISIPHBIE
ypaBHEHUS
ruzapoausa. Cpena
(pH) pactBOpoB
TUAPOIU3YIOLTUXCS]
CoJIeii.
HeobOpartumplii
TUJIPOJINA3 COJIEH.
OO6parumbIii
TUAPOIIN3
OpraHUYECKUX
COCIUHCHHI KaK
OCHOBa OOMEHa
BEIICCTB B JKMBBIX
OopraHu3Max.
OOG6parumbIii
rugposin3 ATD kay
OCHOBa

peaKkuuii ruIpoIn3a
Pa3IMYHBIX COJICH.
Pasnuuare ruaponus mno
KAaTHOHY U aHHOHY.
IIpenckasplBaTh peaKLuIo
Cpellbl BOOHBIX PaCTBOPOB
coJjiei, 00pa30BaHHbBIX
CUJIBHBIM OCHOBaHUEM U
c1a00i1 KMCIIOTOM, C1a0bIM
OCHOBAHHUEM U CHIIbHOU
KHUCJIOTOM.

PackpsiBath posib
00paTuMoOro rupoIIn3a
OpraHMYECKHUX
COCJIMHEHUI KaK OCHOBBI
oOMeHa BEIIEeCTB B )KUBBIX
OpraHu3Max u 00paTHUMOr(
ruzpoauza ATO kak
OCHOBBI SHEPT€THYECKOTO
0o0MeHa B JKMBBIX
opranusmax. [IpoBonuts,
Ha0JII01aTh U ONMCHIBATH
XUMHYECKHN IKCIIEPUMEHT
C TIOMOILIBIO POJIHOTO
A3bIKA U SA3bIKA XUMHH.

2. BeiOop Haubonee

3¢ PEeKTUBHBIX CIOCOOOB
pelIeHus 3a1ad.
IHo3HaBaTeIbLHbIE:
1.Mcronp30BaTh MOMCK

Heo0X0IUMO
nHpopManuu st
BBITTOJIHEHUS YICOHBIX
3a/1aHUM.

2. OcyllecTBIATh AaHATIU3
00BEKTOB C BBIJICIICHUEM
CYIIECTBEHHBIX U
HECYIIIECTBECHHBIX
MIPU3HAKOB/
aHAJIM3UPOBATh,
CpaBHUBATD,
KJaccu(UIUpoBaTh U
0000mmaTh GaxkTsl 1
SIBIICHHUSL.
KoMMYHUKATHBHBIE:
1.YuuteiBatek pa3zHbie

MHEHHS ¥ CTPEMSATCS K
KOOPJIMHAIINY Pa3IMYHBIX
HO3UIIMHA B
COTPY/JHHYECTBE.

coueid. 12. SHEPTEeTUYECKOTO 2. AnekBaTHO, OCO3HAHHO
['unponus oOMeHa B JKHBBIX Y TIPOU3BOJIBHO CTPOUTH
XJIOPUJIOB OpraHusmax. peueBbIe BhICKa3bIBaAHUSI B
Y aleTaToB YCTHOU M MMCBbMEHHOMN
IIEJIOYHBIX peun.
METAJIJIOB JIn4HOCTHBIE:
1. YmeTb COOTHOCUTD
CBOM JCUCTBUSA C
IJIAaHUPYEMBIMU
pe3ynbTaTtamy,
OCYILIECTBIISATH KOHTPOJIb
CBOEH NEATEILHOCTH B
IIPOLIECCE TOCTHKEHUS
pe3yJbTara.
Ipakrnyeckas | [IpoBonuTh, HAOIIOAATH U OMHUCHIBATD PeryiasituBHblIe:
padora Ne 2. XUMUYECKUN DKCIIEPUMEHT IS 1. Pednekcus cnoco6oB
Pemenue UJICHTU(PUKAIIUN HEOPTaHUYECKUX U U yCIIOBUW JENCTBHS,
HKCIIEPUMEHTAJb | OPraHUYECKUX COEAMHEHUN C ITOMOILBIO KOHTPOJIb U OLIEHKA

HBIX 3a/1a4 Ha
UaeHTU(UKAITT

Ka4eCTBEHHBIX PEAKIUM.

npoliecca 1 pe3ysibTaToB
JESITETbHOCTH.




IO
HCOPTaHNYCCKUX
N OPraHnvYCCKUuX

OpueHranus Ha
MOHUMaHHE TPUYHH
ycrexa B yueOHOI

COCIMHEHUM. JIeATEIIbHOCTH.
[ToBTOpEH 0060061maTk 3HaHUA 0 KJIacCu(UKALMU U Ilo3HaBaTe/bHBIE:
ue u CBOMCTBAaxX OCHOBHBIX KJIac- COB 1. YueGHo-
000011eHN HEOPraHUYECKUX U OpraHuye- CKUX [T03HABATEJIbHBIN
€ TEMBI COEIMHEHUI B CBETE TEOPUU HUHTEPEC K HOBOMY
«Teopus 3IEKTPOJIUTUYECKON JUCCOLIMALIIH. yueOHOMY MaTepHuaty u
AIIEKTPOJIN VYcranaBnuBaTh BHYTPUIIPEAMETHBIC croco0am pereHus
TUYECKOU CBSA3U MEXAY OPraHUYECKOU U HOBOM YaCTHOM 3a/1a4u.
Jycconuarg HEOPraHU4YeCKOW XUMHUEN B CBETE KoMMyHUKATUBHBIE:
Un», o011ero, 0COOEHHOTO U €AMHUYHOTO. 1.YuuteiBath pa3zHbie
MOATOTOBK MHEHHUS U
aK dbopMynupoBath
KOHTPOJIbH COOCTBEHHOE MHEHHE U
oif pabore. MO3UIIHIO,
KonTponbHas [IpoBoauTs pedaexcuto cOOCTBEHHBIX apryMeHTHpOBAaTh U
pabota Ne 2 o JOCTHYKCHHH B IIO3HAHUU CBOMCTB OCHOBHBEIX | KOOPAMHHMPOBATH €€ C
TeMe KJIACCOB HEOP- FAaHUYCCKUX U OPraHU4YCCKUX HO3UIHAMU TTAPTHEPOB B
«DNEeKTPOIUTUYE] COEUHEHUN B CBETE TEOPUU COTPYJHUYECTBE IIPU
Kast 3JEKTPOJIUTUYECKON JUCCOLIMALINH. BBIpa0OTKE 00I1IEro
aucconyanus». | AHaNIM3UPOBATh PE3YJbTATHI KOHTPOJIBHOM peueHusl.
paboThl U BBICTpanBaTh MMyTH TOCTHKEHUS JlnuHocTHbIE: 1.
KEJIAEMOT'0 YPOBHSI YCIIEIIHOCTH. [IpumenaTsb
MOJTyYCHHBIC 3HAHUS B
MOBCETHEBHOM KU3HH.
TEMA 4. XUMWYECKHWE PEAKIIUN
Knaccudukanus | Peakuuu, unymue | Knaccudunuponatsb PeryasiTuBHble:
XUMHUYECKUX 0e3 U3MEHEHUS xumuueckue peakiuu no | 1. Paboras mo mnany,
peakiuii. COCTaBa BEUIECTB. | Pa3JIMUYHBIM OCHOBAHUSM. | CBEPSITh CBOM JIEUCTBUS C
Nemoncrpamuu. | Knaccuduxanus nd Paznuyate 0coOeHHOCTH | LENBIO U, IPH
DK30TePMUYHOCTY YMCIY U COCTaBY | KJacCU(PUKaIMK peakinii | HeOOXOJUMOCTH,
peaKIMu CEpHON | pearupyronmx B OPraHUYECKOW XUMHUU. | UCIPABIATH OMIMOKHU
KHCJIOTHI C BEILIECTB U XapakTepu3oBarb CaMOCTOSITENILHO.
THJIPOKCHJIOM MPOJTYKTOB TETTIOBOM 2P ekt 2.KoppekTtupoBaTh aearein
HaTpHs. peakuuu. Peakuiuu | XUMUYECKUX peakuii U Hy bHOCTh: BHOCUTH
DHIOTEPMUYHOCT| pa3JIOKEHUS, €ro OCHOBE pa3JinyaTh M3MEHEHUS B MPOIIECC C
b peaKuuu COEIMHEHMUS, 9K30- U SHJOTEPMUUYECKHE| YUETOM BO3ZHUKIIUX
JTUMOHHOM 3aMelIeHUs U peakuuu. OTpaxaTb TPYIHOCTEH U OIIHOOK;
KHCIIOTHI C oOMeHa B TEII0BOH 3P PexT HaMey4aTh CIOCOOBI UX
TUAPOKapOOHATOM HEOPTaHWYECKOW | XMMHUYECKHUX PEaKkluid Ha | YCTPaHCHHS.
HATPUA. XUMHH. Peakiiun | mucbMe ¢ OMOIIBIO Ilo3HaBaTe/IbHbIE:
B3anMopeiicTBrE | IPUCOEAUHEHUS, | TEPMOXUMHYECKUX 1. ®opmupoBaTh ymeHus
AITIOMUHHUS C OTILETIJICHUS, ypaBHeHUM. [IpoBoIUTh | yCTaHABIUBATH CBS3U




cepoil.
Paznoxenune
nepMaHraHara
Kajusl.
BzanmoneiicTBre
HATPHS U KaJIbIIUs]
C BOJIOM.
BzanmoneiicTBre
[MUHKA C COJITHOU
KHCJIOTOM.
BsaumoneiicTeue
JKelesa ¢
pacTBOpPOM
cynbsara Menu
(1.

OnbITHI,
WJUTFOCTPHUPYIOIITH
€ TIpa- BUWIO
bepronne, —
oOpa3zoBaHue
ocaJika, rasa ujiu
ciaboro
IDJICKTPOJIUTA.

3aMelIeHUs U
M30Mepu3alu B
OpraHu4YeCcKOu
xumuu. Peakun
MOJIMMEPHU3aALUU
KaK YaCTHBIN
ClIy4yail peakiuii
MIPUCOETUHEHHUS.
DK30- U
SHJOTEPMUUYECKHUE
peakiuu.
Tepmoxumuueckue
ypaBHeHus1. Pacuer
KOJIMYECTBA
TEIJIOTHI 1O
TEPMOXUMHUYECKUM
YPaBHEHUSIM.

pacueTsl Ha OCHOBE
TEPMOXUMHUIECKIX
ypaBHeHuii. HabmonaTs u
OIIMCHIBATh
JIEMOHCTPAIIMOHHBIN
XUMHUYECKUMN
IKCIICPUMEHT.

MEXy pearbHO
Ha0JII01a€MBIMHU
XUMHYECKUMHU SIBIICHUSIMU
Y TIPOIECCAMH,
MIPOUCXOASAIINMU B
MUKPOMHUpPE, OOBICHSTH
MIPUYMHBI MHOTO00pa3us
BEIIECTB.

2. ®opMuUpOBaTh YMEHUS
0e30IacHoro u

3P PEKTUBHOTO
HCIIOJIb30BaHMS
J1a60paTOPHOTO
00opynoBaHUsl.
KoMMYHHKATHBHBIE:

1. [InanupoBaTh yueOHOE
COTPYJIHUYECTBO C

YUYUTEIIEM U
CBEPCTHUKAMMU; BJIAJIETh
MOHOJIOTHYCCKON 1
JIMAJIOrMuecKoil popmamu
peyu B COOTBETCTBUH C
HOpPMaMHM POJTHOTO SI3bIKA.
JIMYHOCTHBIE:

2. Pa3BuBaTh CIIOCOOHOCTH

K CaMOOLIEHKE Ha OCHOBE
KpUTEpUs yCIEIHOCTH

yueOHOM NEeSATENbHOCTH.




Karanus. Karanuzatopsl. Xapakrepus3oBaTh
HMemouncrpanuu. | Karanus. KaTaJIn3aTOPhI U KaTaJIn3
Pa3znoxxenue I'omorenHsIi 1 KaK CriocoObl yrpaBiIeHUsS
IepoKcHuaa reTepOreHHBIN CKOPOCTBIO XMMHUUYECKOMN
BOZIOpOJA C KaTajus. peakuuu. Ha ocHOBe
IIOMOUIBIO ITpumepsr MEXIPEIMETHBIX CBSI3€H C
HEOPraHMYEeCKUX | KaTaIUTUYECKUX | OMOJIOrHel ycTaHaBIMBATH
KaTaJau3aToOpoB | IPOLECCOB B o01iee, 0COOCHHOE U
(FeCl2, Kl) u MIPOMBIIIJICHHOCTH,| SAMHUYHOE IS
IIPUPOJIHBIX TEXHUKE, OBITY. (bepMeHTOB Kak
00BEKTOB, @epMeHTHI U X | OMOJIOrMYECKUX
coJIeprKaIInx OTIINYHUS OT KaTaJau3aToOpOB.

KaTtayiazy (Celpoe | HeopraHudeckux | PackpsiBaTh UX poJib
MICO, KaTaJau3aTopoB. B OpraHM3al1y )KU3HU Ha
KapTodesb). [Ipumenenune 3emiie, a TakKe B
WMHrubupoBaHue | KaTtalau3aTopoB U | MULIEBOM M MEAMLIMHCKON
B3aUMOJIeHCTBUA | (hEepMEHTOB. IIPOMBIILIJIEHHOCTH.
JKese3a ¢ COJITHON IIpoBoauTh, HAOMIOIATH U
KHUCJIOTOH C ONMCHIBaTh XUMUYECKUI
MIOMOIIbIO AKCIEPUMEHT C TIOMOILIBIO
YpOTPONHHA. POJIHOTO SI3bIKA U A3bIKA
Komnekuus XUMHH.

IIPOJYKTOB

IIUTaHUs,

MIOJIy4YEHHBIX C

MOMOIIbIO

HH3UMOB.

JlabopaTopHble

onbIThI. 13.

ITonyyenue

KHCII0pOJia C

MIOMOUIbIO OKCUIA

mapranua (1V) u

Kartajiasbl CHIPOTo

KapTodens.

O6patumMocThb Ob6patumsie u XapakTepus3oBaTh
XUMHUYECKHUX HeoOpaTHMBble COCTOSIHUSI XMMUYECKOTO
peaxuil. peaxkuuu. PaBHOBECHSI U CIIOCOOBI
XHUMHUYECKOE XHUMHUUECKOE €ro CMEIICHUS.
paBHOBECHE. paBHOBECHE U IIpencka3siBaTh
JleMOHCTpaIuu. | Coco0bl €ro HaIpaBJIEHUE CMELEHUS
OO6parumsie CMeIlleHus Ha XUMHUYECKOT'0 PaBHOBECHS
peaxkuu Ha npuMepe MIPU U3MEHEHUHU YCIIOBUI
npuMepe MOJIy4EHUs MpOBeEHUS 00paTUMOIL

MOJTYyYEHUS

ammuaka. Cuares

XAMHUYECKOW PEaKIUH.

PerviasgsTuBHble:
1. Koppekruposatb

paboty mo xomy
BBITIOJTHEHUS 33IaHUSI TIPU
YKa3aHUU €My Ha OIINOKU
U3BHE.

2. UnentudunupoBaTh
coOCTBEHHBIC MTPOOIEMBI H
OTIPEIETISATH TTIABHYIO
npobuemy.
Ilo3HaBaTedbHbIE:

1. OnpenensiTh NOHATHS,

co31aBaTh 00OOIICHHS,
yCTaHABJIMBAThH AHAJIOTHH,
KJIACCHU(UITUPOBATH,
CaMOCTOSITEIILHO
BBIOMpPATh OCHOBAHHS H
KPUTEPUU IS
KJIAaCCU(UKALIHH,
YCTaHABIIMBATH TPUYUHHOA
CJIEJICTBEHHBIE CBSI3H.

2. YMeeT BBIIOIHATD
JIOTHYECKHE TENUCTBHS
abcTparupoBaHus,
CpaBHEHUS, HAX0XKICHUS
OOIINX 3aKOHOMEPHOCTEH,
aHajM3a, CHHTE3a.

3. Buocuth He0OXOAUMbBIE
JIOITOJTHEHUS ¥
KOPPEKTUBHI B TUIaH U
croco0 JIeHCTBUS B Cllydag
pacxoKJIeHUs TallOHA C
pealbHBIM JIeHCTBUEM U
€ro MPOJTYKTOM.
KoMMYHHKATHBHBIE:

1. ITppyHUMATH TTO3UIINIO

cobecenHUKa, IOHUMAs
MO3HIIMIO JAPYTOro,
pa3nuyath B €ro pevu:
MHEHHE (TOUKY 3peHus),
JI0Ka3aTeIbCTBO
(aprymeHTsl), (paxTsr;
THITOTE3bI, aKCHOMBI,
TEOPHH.

2. JloroBapuBarscs 0




poaaHua KeJjic3a

(1) u
HaOJIIOICHUS 3a
CMCIICHUEM
paBHOBECHSI 11O
WHTEHCUBHOCTHU
OKpacKH
MIPOJIYKTa
peakuuu npu
W3MEHEHUHU
KOHIICHTpallUU
pEeareHToB u
MIPOJTYKTOB.
Bnusnaue
TEeMIIepaTyphbl U
JaBJICHHS Ha
JTUMEPHU3ALTHIO
OKCHJIa a30Ta
(V).

aMMHuaKa B

MPOMBIINIJIICHHOCTH.

ITonsitue 06
OIITUMAJIBHBIX
YCIIOBHUAX
IIPOBEICHUS

TCXHOJIIOI'MYCCKOI'O

ponecca.

ApryMeHTHpOBaTh BEIOOP
ONITUMAJIBHBIX YCIOBUI
MIPOBE/ICHUS
TEXHOJIOTUYECKOTO
nporecca.

HaGnronate 1 onuckiBaTh
JIEMOHCTPAIIMOHHBIN
XUMHUYECKUN
HKCIIEPUMEHT.

MpaBujIax U BOIpocax Jist
00CYXKIeHHS B
COOTBETCTBHUU C
MOCTaBJICHHOM Nepe]
TPYIINON 3a1auei.
JIM4YHOCTHBIE:

1. JlemoHcTpupoBath
MHTEJJICKTYaJIbHbIE U

TBOPUYECKHE CIIOCOOHOCTH,
OTBETCTBCHHOE
OTHOIIICHHE K 00YYCHUIO,
M03HABaTEIIbHBIC
MHTEPECHl 1 MOTHUBHI,
HalpaBJICHHbIC HA
U3y4YCHUE MPEIMETa;
OCO3HAIOT LIEHHOCTh
3JI0POBOTO M OE30IaCHOTO
o0pasa KU3HH.

2. ®opMupoBaTh
aJIeKBaTHYIO CAMOOIICHKY,
OCO3HAHHOCTb yUCHUS U
y4eOHOW MOTHBAIUH,
aJIeKBaTHOE PearnpoBaHue]
Ha TPYIHOCTH.

3. ®opMupoBaTh
KPUTHUYECKOE OTHOIIICHHE
K uH(opmanuu u
n30MpaTeabHOCTh €€
BOCIIPUSATHS, YBOKEHHE K
UH(OPMAIIMU O YaCTHOU
KHU3HU
UH()OPMAIIMOHHBIM
pe3ynbTaTaM Ipyrux
JIIOJIEN.




OKHCIIMTENILHO-
BOCCTaHOBUTEIBH
bI€ pEaKIINHI
(OBP).
JdemoHcTpanmu.
[Ipocretimue
OKHCJIUTENBHO-
BOCCTAHOBUTEJIHH
bI€ pEaKIINU:
B3aNMOJICUCTBHEC
LIMHKA

C COJISIHOM
KHUCJIOTOU U
JKeJesa ¢
cynbhaToMm Meau
(1.
JlaGopaTropHbie
ONbITHI. 14,
Peakimsa
3aMEIICHHS MEIU
JKEJIE30M

B PacTBOpE
cynbsara Menu
(1.

15. Ilonyyenue
BOJZIOpO/A
B3aNMMOJICHCTBHEM
KHUCJIOTEI C
LIMHKOM.

CreneHb
OKHCJICHUS U €€
onpeJieJIeHUe 1o
bopmyie
COEIMHEHMS.
OKuCINTEIIFHO-
BOCCTAHOBUTEJILHEI
€ peaKIuu.
OxuciauTelb U
BOCCTAHOBUTEIIb.
OxuciieHue u
BOCCTaHOBJICHHE.
CocraBnenne
YpaBHEHUH
OKHCJIUTENHHO-
BOCCTAHOBUTEJILHBI
X peaKuui
METOJ0M
3JIEKTPOHHOTO
OajaHca.

Xapakrepus3oBaTh
OKHCITUTEIHHO-
BOCCTAaHOBUTEIILHBIC
peakuuu

KaK IPOLIECChI, IPU
KOTOPBIX U3MEHSIOTCS
CTETICHU OKHCIICHHS
aTOMOB.

CocTaBiTh ypaBHEHUS
OBP

C MOMOIIBIO METO/Ia
AJIEKTPOHHOTO OaslaHca.
[TpoBoanTh, HAOMIOAATE U
OIUCHIBATh XUMHYECKUI
HKCTIEPUMEHT C ITOMOIIBIO
POIHOTO S3bIKA U S3bIKA
XUMHH.

PervasiTuBublie:
1. OcymecTBiATH

KOHCTAaTUPYIOLIUHN U
MPEABOCXUILAKOIIUI
KOHTPOJIb 10 PE3YJIbTATY U
o croco0y neicTBuS;
aKTyaJIbHBIM KOHTPOJIb HA
YPOBHE IPOU3BOJIBHOIO.
Ilo3HaBaTeabHBIE:

1. CoznaBath u

npeoOpa3oBBIBaTh MOJICIIN
Y CXEMBI JIJISl PEIICHHS
3azad.
KoMMyHHKaTHBHBIE:

1. ®opmynupoBaTh
COOCTBEHHOE MHEHHE U

MO3ULIKIO,
apryMEeHTUPOBaTh U
KOOPAUHUPOBATH €€ C
MO3ULUAMU IaPTHEPOB B
COTPYJHMYECTBE IIpU
BBIPabOTKE 00IIIETO
pELIeHNs] B COBMECTHOM
JEATEIbHOCTH
JIM4YHOCTHBIE:

1. ®opmupoBarts

HKOJIOTMUYECKOE
MBIIIJICHUE: YMCHUEC
OIICHUBATH CBOIO
JIeATETbHOCTh U TIOCTYIIKH
JIPYTUX JIIOEH C TOUKU
3pEHHUSI COXPAHEHUS
OKpY>Karolleu Cpeibl.




DNEKTPOIU3.
JdemMoHCTpanmu.
Monens
AJEKTPOJIn3epa.
Monenb
3JIEKTPOJIU3HOMN
BaHHBI JISI
MOJTyYeHUSs
ATIOMUHHUSL.

DnexTpoan3
pacTBOPOB U
pacIuiaBoB
3JIEKTPOJIUTOB Ha
IIpUMEpE XJI0- PUIY
HaTpHs.
DNEKTPOIUTHYECK(
€ MOJIy4YCHHE
AIFOMUHUSL.
[IpakTrueckoe
3HA4YCHUE
JNEKTPOJIN3A.
I'anpBaHOIUIACTHKA
U TaJIbBAHOCTETHSI.

Xapakrepus3oBaTh
JJIEKTPOJIN3 KaK
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIN
npouecc. [IpenckaspiBarhb
KAaTOJHBIE U aHOHbIE
IIPOLIECCHI U OTPaKaTh UX
Ha MKMCbME JUIsl pacIIaBOB
U BOJHBIX PACTBOPOB
JJIEKTPOJIUTOB.
PackpsIBaTh MPakTUYECKO(
3HAYEHME DJIEKTPOJIA3A.

OO0mue cBoicTBa
METAJLJIOB.
Koppo3sus
MeTaioB.Jlemon
CTpaluM.
B3aumoneiictBue
HATpHs U CypbMbI
C XJIOpOM.
['openue maruus
1 aJTFOMUHHUS B
KHUCJIOpPOJIE.
BzaumoneiicTrue
MeIu

c
KOHIIEHTPUPOBA
HHBIMU CEPHOU U
a30THOM
KHCJIOTaMH.
JdemoHcTpaumu.
PesynbTarsr
KOppPO3HH
METAJIJIOB B
3aBUCUMOCTHU OT
YCIIOBHH €€
MPOTEKaHUs
JlabopaTopHble
ONnbITHI. 16.
O3HakoMIJIEHUE C
KOJIIEKITHEH
METAJIJIOB.

ITonoxxenue
METAJIJIOB B
[Tepuonnueckon
CHCTEME U
0COOCHHOCTU
CTPOCHUS UX
aTOMOB U
KpUCTAJIOB;
o0rmue
¢dusnueckue
CBOICTBA
METaJIJIOB
(moBTOpEHUE).
OO0mue
XUMUYCCKHUE
CBOMCTBA
METaJIJI0B
BOCCTaHOBUTEICH

Kak

: B3aUMO/ICCTBUE
C HeMeTaJlaMu
(ranoreHamu,
cepoit,
KHUCJIOPOJIOM),
B3aMMO/ICHCTBUE
IETIOYHBIX u
LIEJI0YHO3EMENTBH
BIX METaNIOB C
BOJIOM.
CBolicTBa,
BBITCKAIOIUE U3

O000111aTh 3HAHUS U
JienaTh BBIBOJBI O
3aKOHOMEPHOCTSIX
MOJ0KEHHUS U U3MECHECHUH
CBOMCTB METAJJIOB B
MepUoIax U rpynmnax
[Tepuonuueckoit
CHCTEMEI.
Xapaktepu3oBaTh 0o01THE
XUMHYECKHE CBOMCTBA
METAaJIJIOB KaK
BOCCTAaHOBHUTEJICH Ha
OCHOBE CTPOECHUS UX
aTOMOB U ITOJIOKEHUS
METaJJIOB B
AIEKTPOXUMHUUYECKOM
PALy HAMPSKEHUS.
[TpoBoauThH, HAOMIOIATH
M ONUCKLIBATD
XUMHUYECKHH
IKCIIEPUMEHT C
MMOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMUH.
XapaktepuszoBaTh 1
ONUCHIBaTh KOPPO3UIO
METaJIOB KaK
OKHCIUTEILHOBOCCTAHOB
WTEJIbHBIN MpOoLecc 1
CIIOCOOBI 3aIMTHI
METAJJIOB OT KOPPO3HH.

PerviasgsTuBHble:
1.IIpornosuposars

pe3yabTaT B OCHOBHOM
y4eOHBIX (110 00pasiry)
3aJIaHHM, TJITAHUPOBATh
AITOPHUTM €TO
BBIIIOJTHEHMS.

2. COOTHOCHTBH
MIPOMEKYTOUHBIC U
KOHEYHBIE Pe3yIbTaThI
CBOCH JCATCILHOCTH C
LEJIBIO WK C 00pa3LoM,
MPEAJIOKEHHBIM
YUUTEJIEeM.
Ilo3HaBaTeJIbHbIE:
1.IIpuMeHSITH METOIBI
nH(pOPMAITMOHHOTO

MMOMCKa, T0OLIBAET HOBBIE
3HAHUS, B TOM YHCIIE C
MTOMOIIBIO0 KOMITBIOTEPHBIX
CPEICTB.

2. BeiOupaet nHaubosee

3¢ pexTUBHBIC CTTOCOOBI
pelleHus 3a1a4 B
3aBHCHUMOCTH OT
KOHKPETHBIX YCIOBHH.

KoMMyHHUKATHBHBIE:

1. OpraHuzoBbIBaTH
IJIAaHUPOBATh yueOHOE
COTPY/IHUYECTBO (
yuuTenem )7
CBEpCTHHKAaMH,
ONpeNeNaATh  Ledu |
byHKIIUU Y4aCTHUKOB
CHOCOOBI
B3aMMO/ICHCTBHS,
IJIAaHUPOBATh 0011

CIIOCOOBI PaOOTHI.

2. YuuTbIBaTh pa3Hbie
MHEHHS U CTPEMHUTCS K
KOOPJAMHALIMY Pa3IMUHbIX
MO3UIAN B
COTPY/IHHYECTBE.
JIMUHOCTHBIE:

1.®opmupoBarts




MIOJIOYKEHUS
METAJIIOB B
ANMEKTPOXUMHYECK
OM PSITY
HaIpsDKEHUS
(B3ammoiericTBHE
C pacTBOpaMu
KHCJIOT

U coJiei),
METAJIOTEPMHUSL.
OO01u1re crocoObl
MOJTy4eHUS
METAJIJIOB.
ITonsatue o
KOppO3UH
METAJIJI0B KaK
OKHCJIUTENHHO-BO

CaMOYBa)XCHHE U
HMOIMOHAIBHO-
MIOJIOKHUTETHHOE
OTHOIIIEHUE K ceOe, BUIHBI
TOTOBHOCTb OTKPBITO
BBIpa)XaTh U OTCTAUBAaTh
CBOIO MO3MIIHIO,
KPUTHUYHOCTh K CBOMM
MOCTYIIKaM ¥ YMEHHE
aJIeKBaTHO UX OIICHUBATh.
2. ®opMupoBaTh
TOTOBHOCTB K IIEPEX0ay K
caM000pa30BaHUIO Ha
OCHOBE y4eOHO-
[I03HABATEIbHOM
MOTHUBAIMH, B TOM YHCIIE
TOTOBHOCTHU K BbIOOpY

CCTaHOBUTEJIHHOM HaIpaBJICHUS
npotrecce. pOGUIEHOTO
CriocoObI 31Tl 00pazoBaHMsL.
OT Hee.
OO6mue XUMHUYECKUE XapakTeprus3oBaTh PeryjsiTuBHbIE:
CBOICTBa CBOICTBa o011e XUMUYecKHe 1. Pa3BuBaTh ymeHue
HEMETAJIIOB. HEMETAJIJIOB KaK | CBOMCTBAa HEMETAJJIOB CaMOCTOSITEIILHO
JleMOHCTPAIIUM | OKUCIIUTEIEH. KaK OKHMCIIUTENIEH U aJIeKBaTHO OLICHUBATb
B3aumopneicTBue | BOCCTaHOBUTENEH Ha IIPaBUJIBHOCTD
B3aumoneiictBu | ¢ Meramiamu, OCHOBE CTPOEHHS UX BBITIOJTHEHUS! IEHCTBUS U
€ HaTpus U BOJIOPOJIOM U aTOMOB U TOJOXKEHUS BHOCHUTH
CYpPBMBI C IpYTUMH HEMETAJIJIOB B PSAAY HE0O0XO0UMbIE
cepoil. ['openne | Hemertaymamu. AIEKTPOOTPULIATENIBHOCT | KOPPEKTUBHI B
CEpBL, YIS U CaolicTBa 158 HACTIOJTHEHHE KaK MO

docdopa B
KHCIIOPOJIE.
Bzaumopneicteu
€ XJIOPHOU BOJIbI
C PacTBOpOM
Opomuna u
MOM/Ta KaJTHs
(HaTpus).
JlabopaTopHble
OnbITHI. 17.

HEMETaJlJIOB Kak
BOCCTAaHOBHUTEIIC
178
BzaumopeiicTBue
C IPOCTBIMU U
CIIOKHBIMH
BeIIeCTBAMU-
OKHCIIUTEISIMH.
OOmras
XapaKTEPUCTUKA

HaoOmromares u
OIMCHIBATH XUMHYECKUH
HKCIIEPUMEHT C
MOMOIIIBIO POAHOTO
SI3BIKA U SI3BIKA XVMUM.

XOJy €ro peajin3anui,
TaK U B KOHIIE ACUCTBHS.
Ilo3HaBaTeJbHbIE:

1. Co3naBarh,

IIPUMCEHATH U
peoOpa3oBHIBATh 3HAKH
U CUMBOJIBI, MOZICIIN U
CXEMbI U1 pCIICHUA
y4eOHBIX U
MO3HABATENbHBIX 3a/1a4.




O3HakoMJIEHUE | TajJOreHOB. KoMMyHUKATHBHBIE:

C KOJUIEKIMEN 1.Bnanets

HEMETaJLJIOB. JUATIOTHYECKOH Peyblo,
BBITIOJHSS Pa3INYHbIC
poJu B TpyIIie, yMeeT
COTPYJIHHUYATH B
COBMECTHOM pEUICHUH
poOJeMsl (3a/1a4n).
JIMYHOCTHBIE:
1. ITpumeHsTH
MOJIy9C€HHBIC 3HAHMUS B
[MOBCEIHEBHOMW KU3HU.

['eneTnueckas [lonsTue o XapakTepu3oBaTh PeryasitTuBHbie

CBSI3b MEXKIY TeHETUYECKOM TeHETUYECKYIO CBSI3b 1.KoppextupoBaTh nesren

KJIacCaMu CBSI3H U MEXy KJ1accaMu bHOCTb: BHOCUTh

HEOPraHUYECKUX | TEHETUYECKOM OpraHUYeCcKUX 1 M3MEHEHHUS B MTPOLIECC C

U OPTaHUYECKUX | psiie. HEOPTaHMYECKUX YYeTOM BO3HHKIIIHX

BEIIECTB. I'eneTnyeckuil psiji| COCMMHEHUN W OTPpaXKaTh | TPYAHOCTEH U OIIHUOOK.

JeMoHCcTpauu. | MeTtamia u €€ Ha [UCbMe 2. CocTaBsITh IJIaH

[TpakTuyeckoe HEMeTaa. C IMOMOIIBIO 000OIIEHHOH | 0TBETa; paboTaTh C

ocymectBienue | OcoGeHHOCTH 3aMHCU «IIETIOUYKHU TEKCTOM maparpada u ero

MEPEX0/I0B: TeHEeTUYECKOTO MIEPEXO0JIOBY. KOMITOHEHTaMU;

1.CullCuO [ | pamawm Konkpetusuposars Takue | 3. DopmMyanpoBaTh

CuSO4 [ Cu TeHETUYECKOM LENOYKH YPaBHEHUSIMU yueOHyI0 33/1a4y Ha

0 CBSI3H B XUMHYECKUX PEaKIIHH. OCHOBE COOTHECEHHSI TOTO,

Cu(OH)2 OpraHUYECKOM YTO YK€ U3BECTHO

0 XUMHUH. yYanmmcs, ¥ TOT0, 4TO

CuO B3anmocBsi3p ele He U3BECTHO.

2.P [0 P205 [] | HeopraHMYECKUX U Ilo3naBareabHble 1.

H3PO4 [ OpPraHUYECKUX YMeTh CaMOCTOATENBHO

Ca3(PO4)2 BEILIECTB. TUIAaHUPOBATH MYTH

3. C2H50H [J JOCTHXKEHHUS 1IeJIeH, B TOM

C2H4 [ YUCJIEC aJIbTEPHATUBHEIE,

C2H4(0OH)2 OBJIJICHHE YMCHHEM

U U COIIOCTAaBIIATh

CH3COOH OKCIIEpUMEHTAIBHEIE U

C2H4Br2 TEOPETUUECKHE 3HAHMUS C

IIpakTuyeckas | ['eHeTnueckas [TpoBoaNTh, HAOIIOAATD ¥ | OOBEKTUBHBIMU PEATHIMU

padora Ne 3. CBSI3b MEXKIY OIUCHIBATH XUMHUYECKUU | YKU3HMU.

KJlaccaMu OKCIIEPUMEHT JIS 2. Ucnonb30BaTh MpUEMbI

HCOPraHN4YCCKUX 1

OpraHUYECKHUX
BEILIECTB.

MOJTBEPKICHUS
TeHEeTUYECKOH CBI3U
MEXy KJlaccamu
HEOPraHWYECKUX U
OPraHUYECKHUX BELIECTB.

paboThl ¢ uHpOpMaLKei
(mouck u or6op
HMCTOYHUKOB HEOOXOAMMOY
uH(popmManuu,
CHUCTEMaTU3alLUs




IloBTOpEHUE U

O060061maTe 3HaHUS O KJIacCU(DUKAINU U

1 0000111eHNE TEMBI| 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUUECKUX
«XUMUYECKHE peakuil B OpraHu4eCKOM 1 HEOPraHUIECKOU
peakuumn», XUMHUU. Y CTAaHABIUBATh BHYTPHUIIPEIMETHbIC
HOJTrOTOBKA K CBSI3U MEXKIY OPraHU4ecKoi u
KOHTPOJIbHOM HEOPraHU4ecKo XMMHeEH B cBeTe 001Lero,
pabore. 0COOEHHOI'0 ¥ €JUHUYHOTO.

KonTponbHas [TpoBoUTH peduiekcuio COOCTBEHHBIX

2 pabotra Ne 3 mo | TOCTMKEHUH B MO3HAHUU KIACCUPUKAIIIH U
TEMe 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
«XUMUYECKHE peakuil B OpraHu4eCKOM 1 HEOPraHUIEeCKOU
peaxmumn» XUMHUU. AHAJIU3UPOBATH PE3YJIbTATHI

KOHTPOJIbHOM pabOThI U BHICTPAUBATh IYyTH
JOCTHKEHUS JKEJIaeMOI0 YPOBHS YCIIEIIHOCTH.
3amyra rpynnoBbIX U MHIUBHYaIbHBIX IPOEKTOB.

3-34

uHpOpMaLIUN).
KoMmvmynukaTuBHbie 1.

BrnaneTs MOHOJIOTHYECKOM
U JUAIOTHYECKOM
dhopmamu peun B
COOTBETCTBUH C HOPMaMHU
POJTHOTO SI3bIKA; BHIPAXKATh
CBOM MBICJIU C
JOCTaTOYHOM MOJHOTOH U
TOYHOCTBIO;

2. ®opmupoBaHue YMEHHUS]
CIIylIaTh yYUTENs, BECTH
JIAAJIOT C yYUTEIEeM U

JPYTUMH YYaIIHMUCS.
JInyHocTHBIE B 1.

[TposiBIIATH OTBETCTBEHHOG
OTHOIIICHHE K 00YYCHHIO,
YBOXKHUTEILHOE OTHOIICHH(
K CTapIIuM U MIIJIIAM
TOBapHILaM; OCO3HABAThH
[EHHOCTb 3JI0POBOTO H
6e3omacHoro obpasa

KHN3HU.




