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TlosicHUTETbHAA 3alIUCKA

[Mpumensis uudpossie nadoparopun — PEJIEOH ( xumust 5) Ha ypokax XMMUM , y4aIlIMecss CMOT'YT BBIINIOJIHUTH MHOXKECTBO J1a00PaTOPHBIX paboT U
JKCIIEPUMEHTOB I10 IIPOrPaAMME CPEIHEH IIKOJIBIL.

OObecrieunBaeT BBIMTOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKAX MO XUMHH B CPEIHEH IIKOJE U MPOCKTHO-UCCIIEI0BATEILCKON AEITEIbHOCTH YIaIIUXCSl.
KoMnuekranus.

becnipoBognoit MmypTHaaTUHK Releon Air «Xumusi-5»

Oomiee onmcanue OecripoBOAHOrO MynbTHIaTIMKA: Releon Air «Xumusi-5» sBisieTcs MHOTO(YHKIIHOHAIBHBIM O€CIIPOBOTHBIM YCTPOMCTBOM cOOpa JaHHBIX
(MBYCH). bectipoBoanoit mynstuaatdyuk Releon Air «Xumus-5» BBIIOTHEH Kak LelbHAS MIaTGopMa ¢ MHOTOKaHATbHBIM U3MEPUTENIEM, OJJHOBPEMEHHO
MOJTYYaIOIIUM CUTHAJIBI C PA3JIMYHBIX BCTPOCHHBIX JATYMKOB, Pa3MEIIEHHBIX B €IMHOM KOpIyce yCTponcTBa. becnpoBOHON MyIbTHAATYHK MTOAKIIOYAETCS K
IUTAHILIETHOMY PErucTpaTopy, KOMIBIOTEPY HanpsaMylo (HeoOXxoauma mojaaepkka padbotsl o nporokoiny Bluetooth low energy (BLE) 4.1), 6e3
JOTIOJTHUTEIBHBIX PETUCTPATOPOB JaHHBIX. Bece BXOsIIME B COCTAB TaTYUKKU HAXOISATCS B €JUHOM KOPITyce OECIIPOBOHOTO MYJIbTUIATYMKA. TEeXHUYECKHE
XapaKTepUCTHKHU OECIIPOBOAHOIO MyIbTUAATUMKA: HHTepdeiic moakmouenus: Bluetooth low energy (BLE) 4.1 pa3psannocts Bctpoennoit ALIL: 12 Gut
MakcuMaibHas yactora onudposku curnaia: 100 k[’ Bctpoennas namsTs (00bem): 2 Kbaiit eMkocTh BcTpoeHHoU Oatapeu: 0,7 A*4 HOMHUHATIBEHOE
HanpspbkeHue 6arapen: 3,7 B koamdecTBO BCTPOSHHBIX TaTYMKOB: 4 T rabaputHbie pazMepsl kopiyca (IxIIxB): 89 x 63 x 27 mm Pazbem 11t moaxitoueHus
3apsHoro ycrporctsa - miniUSB (tun B) Cxema GecnipoBogHoro MmynbTuAaTunka: KoMriekramus 6ecripoBoAHOTO MyJIbTHAaTINKA: becipoBoaHOM
MYJIbTHUAATUUK «XUMHS-5» - 1 1T 30HA BBICOKOM TemmepaTypsl - 1 mtT 30H1 TeMIiepaTyphl INIATUHOBBIN - 1 T M3MepuTenbHbIi Myl NpoBOAUMOCTH - | 1T
Onextpon pH - 1 wr

IIlnanupyemMble pe3yJbTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa «XUMHsD) ¢ ONIMCAHUEM YHHBEPCAJIbHBIX Y4eOHBIX 1eHCTBHIA,
AOCTUTAeMBbIX 00yUYaIOIIUMHUCS
JInyHOCTHBIE pe3yJIbTaThI:

- C(bOpMI/IpOBaHHOCTB MOJIOKHUTECIBbHOI'O OTHOIICHUA K XUMHH, YTO O6y0J'IaBJ'II/IBaCT MOTHBAIIUIO K y‘Ie6H0ﬁ ACATCIBHOCTHU B BBI6paHHOI>'I C(bepe;
-C(I)OpMI/IpOBaHHOCTB YMCHUS pCUIATh HpOGHCMLI IOMCKOBOI'O U TBOPYCCKOI'O XapaKTEpa,
-C(I)OpMI/IpOBaHHOCTB YMCHUA MPOBOAUTE CaMOAaHAJIU3 U OCYIICCTBIIATE CAMOKOHTPOJIb U CAMOOICHKY Ha OCHOBC KPUTCPUCB YCIICIITHOCTHU;

-c(hopMUPOBAHHOCTH HABBIKOB MPOSBJICHUS TO3HABATEIbHOW MHUIIMATHBBI B Y4€OHOM COTPYIHUYECTBE.
IIpenmeTHbie pe3yabTaThl:

-c(OpMHUPOBAHHOCTH IMPE/ICTABICHHI O MECTe XMMHH B COBPEMEHHON HayYHOW KapTHHE MHUpPA; TOHUMAaHUE POJIM XUMHUH B (POPMHUPOBAHUH KPYTro30pa
U QYHKIMOHAIBHON IrPaMOTHOCTH YEJIOBEKA JIJIsl pEIICHUs MPAKTHUECKUX 3ajay;

-BJIAICHUC OCHOBOMOJIArartoiuMu XUMUUICCKUMU IMOHATHAMU, TCOPHUAMU, 3aKOHAMH 1 3aKOHOMCPHOCTAMU,; YBEPCHHOC IMOJIb30BAHUC XHUMHUYECKOU
TEPMHUHOJIOTUEN 1 CUMBOJIMKO;



-BJIaICHUC OCHOBHBIMU MCTOJaMU HAYYHOI'O IMTO3HAHUW, UCIIOJIb3YCMbIMU B XUMHU! Ha6HIOII€HI/I€, OMMUCAHUC, UBMCPCHUC, SKCIICPUMCHT,; YMCHUC
O6pa6aTI>IBaTB, OOBACHATH PE3YIbTAThI IPOBEACHHBIX OIIBITOB U J€JaTh BbIBOAbI; TOTOBHOCTH U CIIOCOOHOCTH MECTOJbI ITO3HAHUWS ITPU PCHICHUN
IMPAKTUYCCKUX 3a1a4,

-cOpMHUPOBAHHOCTH YMEHHSI 1aBaTh KOJIMYECTBEHHBIC OLICHKH U TPOBOAMUTH PACUETHI [0 XUMUYECCKUM (POpMYJIaM B YPaBHEHUSIM;
-BJIaJICHHE MPABUJIAMU TEXHUKH 0€30MaCHOCTHU MPHU UCIOJIb30BaHUU XUMUYECKHUX BEILIECTB;
-chOpMHUPOBAHHOCTH YMEHHSI MPOBOIUTH IKCTICPUMEHTBI PA3HOM JUIAKTHUECKON HAPABICHHOCTH;

-c(hopMUPOBAHHOCTH YMEHHUS OKa3bIBATh MEPBYIO MMOMOIIb IPU OTPABICHHAX, 0)KOTaX U APYTUX TPaBMaX,CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM
o0opynoBaHUEM.

MeTtanpeamMeTHbie pe3yJbTaThl:

c(OPMHPOBAHHOCTH YMEHHS CTAaBUTH LIEJIM M HOBBIC 33/1a4H B yueOe U MO3HABATEIbHOMN JIEATEIbHOCTH;

OBJIaJIcHHE NIPHEMAMHU CAMOCTOSITEILHOIO IIJIAHUPOBAHUA IyTell JOCTHKEHUs eJIH, YMEHHs BIONPATh d(peKTUBHBIC CIIOCO0BI pelieHusi Y4eOHbIX U
M03HABATEJbHbIX 32124;C(OPMHPOBAHHOCTH YMEHUSI COOTHOCUTH CBOM e CTBHS € IVIAHUPYEMbIMH pe3y1bTaTaMHU;

-c(pOPMHUPOBAHHOCTb YMEHMSI OCYILIECTBIISATh KOHTPOJIb B MPOLIECCE JOCTHKEHUSI pe3yibTaTa, KOPPEKTUPOBATh CBOU J€MCTBUS;

-c(hopMUPOBAHHOCTH YMEHHUS OLIEHUBATh IIPABUILHOCTH BBIIIOJIHEHUS YU€OHBIX 3a/1a4 U COOTBETCTBYIOIINE BO3MOXKHOCTH UX PEIICHUS;

-BBICOKHI yPOBEHb KOMIIETEHTHOCTH B 00acTH ncnoib3oanus UKT;

-C()OPMHUPOBAHHOCTH IKOJIOTHIECKOTO MBIILIICHHUS;

-c(OPMUPOBAHHOCTH YMEHMSI IPUMEHSTH B [I03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIbHON PAKTUKE 3HAHMSI, TOJIyYE€HHBIE ITPH U3y4YEHUHU
npenMera.
INTAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOTI'O ITPEIMETA «XUMMS»:
B pe3ynbrare u3ydenus: yueOGHOro nmpeamera « XUMUs» Ha YpOBHE CpEHEro o0I11ero oopa3oBaHus:
BbINyCKHUK HAYYUTCS:

-pacKpbIBaTh Ha MPUMeEpax poJib XUMUU B (POPMUPOBAHUH COBPEMEHHOM HayYHOH KapTUHBI MUpa U B TPAKTUYECKON EATEIIbHOCTH YEI0BEKa;
-JIEMOHCTPUPOBATh Ha PUMEPAX B3aUMOCBA3b MEXKAY XUMHUEN U APYTUMU €CTECTBEHHBIMHU HAYKaMU;
-pacKkphIBaTh Ha IpHUMepax MOJIOKEHUS TEOPUH XuMudeckoro crpoeHusi A.M. bytieposa;

-noHuMaTh ¢uznueckuit cmeica [lepuoanueckoro 3akona /.M. MeneneeBa 1 Ha €ro OCHOBE OOBSCHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKHX 3JIEMEHTOB
1 00pa30BaHHBIX UMM BEIIECTB OT 3JIEKTPOHHOTO CTPOEHHSI aTOMOB,;

-00BSACHATH IPUYUHBI MHOTOOOpa3Hs BEIIECTB HA OCHOBE OOLIMX MPEACTaBIEHUH 00 X COCTaBE U CTPOCHHH;

-IPUMEHATh MpPaBUJIa CUCTEMATHYECKOW MEXIYyHAapOJHOM HOMEHKIJIATYpbl KakK CpPEeACTBA Pa3IMYEHUs M HUICHTU(UKAIMH BELIECTB MO UX COCTaBy U
CTPOCHHIO;

-COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (JOPMYJIbI OpPraHUYECKHX BEIECTB KaK HOCHTENeH MH(POPMAIMU O CTPOSHUM BEIECTBa, €ro CBOMCTBAX U
IIPUHAJUIEKHOCTHU K OIIPEIEICHHOMY KJIACCY COCITMHECHMUI;

-XapaKTepU30BaTh OPraHUYECKHUE BEIIECTBA [0 COCTABY, CTPOCHMIO M CBOMCTBAM, YCTAaHABIIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U MEXIY JaHHBIMHU
XapaKTepUCTUKaMH BEILIECTBA;

-IIPUBOMTH MPUMEPbl XUMUICCKUX PEAKIIUH, PACKPBIBAIOIINX XapaKTepPHbIC CBOMCTBA THUITUYHBIX MPEJACTABUTEICH KIaCCOB OPTaHMYSCKHUX BEIIECTB C
LEJTBI0 UX UACHTU(DUKAIMN U O0BSICHEHUS 00J1aCTH PUMEHEHHSI;



-IPOTrHO3UPOBATE BO3MOXHOCTDL IMPOTCKAHUA XHUMHUYCCKHUX peaKI_[I/Iﬁ Ha OCHOBE 3HAHUU O THUIIAX XUMHUYECKOU CBSA3H B MOJICKYJIaX pCarcHTOB M HX
PEaKIIMOHHOMN CIIOCOOHOCTH;

-HCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUH M XMMUYECKHUX CBOMCTBAX BELIECTB JJIsi 0C30MaCHOTO MPUMEHEHUS B TPAKTHYECKOM JICATEIILHOCTH ;
-IPUBOJUTH TMPUMEPHl MPAKTUYECKOTO HCIIOJIB30BAaHMS IMPOAYKTOB IMepepaboTKH He()TH M NMPUPOIHOTO ra3a, BHICOKOMOJICKYISIPHBIX COCTUHCHUH
(MONMATUIICHA, CHHTETHYECKOT0 KaydyKa, alleTaTHOIO BOJIOKHA);

-IIPOBOJIUTH OIIBITHI IO PACIIO3HABAHUIO OPIaHWYECKUX BEIIECTB: TIIUICPUHA, YKCYCHON KUCIIOTHI, HEMPEACTbHBIX KHUPOB, TIIIOKO3bI, Kpaxmalia, OeJIKOB —
B COCTABC NMHUUICBLIX MPOAYKTOB U KOCMETHUYCCKUX CPCACTB,

-BJIJICTh TIPABUJIAMH H [TPUEMaMH 0€301acHON pabOThl C XUMHUUECKUMHE BEUIECTBAMH U JIA00PATOPHBIM 000pYI0BAaHHUEM;

-yCTaHaBJIMBATh 3aBUCUMOCTL CKOPOCTH XHUMHYECKOU p€akuu U CMCHICHUA XUMUYCCKOT'O PABHOBCCHUS OT PA3JIMIHBIX (l)aKTOpOB C OCJIBIO OIMPECACICHUA
ONITUMAIILHBIX YCIIOBHI MPOTEKAHHUS XMMUYECKHUX IPOLIECCOB;

-IIPUBOJIUTH MTPUMEPBI THAPOJIH3a COJICH B MOBCEIHEBHOW KU3HU YEJIOBEKA;

-IIPUBOJIUTH ITPUMEPBI OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI B IPUPOE, IPOU3BOICTBEHHBIX IIPOLECCAX U JKU3HEACATEIBHOCTH OPraHU3MOB;
-IPUBOJUTDH IIPUMEPHI XUMHUECKUX PEAKLUi, paCKPhIBAIOIIUX OOLIME XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB — METAJUIOB M HEMETAJUIOB,;

-IPOBO/IUTH pacueTbl Ha HAXOXJIEHUE MOJEKYISIPHOM (opMynbl yriaeBoJopoJa IO MPOJYKTaM CTrOpaHHMs U IO €ro OTHOCHUTENbHOHM IUIOTHOCTH H
MaCCOBBIM J0JISIM JIEMEHTOB, BXOIAIIUX B €r0 COCTAB;

-BJIa/IETh MpaBUiIaMu 0€30IacHOr0 0OpalleHHsl ¢ €IKUMHU, TOPIOYMMHU M TOKCUYHBIMH BELLIECTBAMH, CPE/ICTBAMH OBITOBON XUMUU;

-OCYLIECTBIISTh NOUCK XMMUYECKON MH(OPMAIIUK 10 HA3BAHUAM, UIEHTU(UKATOPAM, CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

-KpUTUYECKU OLICHWBATh M MHTEPIPETHPOBATH XUMUUYECKYIO MH(OPMAINIO, COAEPIKALILYIOCS B COOOIIEHUSIX CPEJICTB MacCOBOM MH(OpMaIu, pecypcax
WuTepHera, HaydHO- MOMYJSIPHBIX CTAaThSIX C TOYKHM 3PEHUS] €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LENSIX BBISIBICHUS OLIMOOYHBIX CYKICHHH U
(bopmMHpoBaHUs COOCTBEHHOW MO3UIINY;

-IPCACTABIIATH ITYTU PCUICHUA rJ100aIbHBIX r[p06neM, CTOAIIUX TIEpea YCITIOBCYCCTBOM: SKOJIOTHUYCCKUX, SDHCPICTHYCCKUX, ChIPbCBLIX, U POJIb XUMHUH B
PpCHICHUHU 3THUX HpO6J'IeM
BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTDb HAYYUTHCH:

-WJUTFOCTPUPOBATh HA IIPUMEpaxX CTAHOBJIEHUE U SBOJIIOLIMIO OPTaHUYECKON XMMHUH KaK HayKH Ha Pa3JIMUHBbIX UICTOPUYECKUX 3TallaX €€ pa3BUTHSI,
-MCIIOJIb30BaTh METOJIbl HAyYHOI'O IMO3HAHMS NPH BBITOJHEHMH IMPOEKTOB M Y4eOHO- HCCIIEAOBATENIbCKUX 33734 IO HM3YYEHHUIO CBOMCTB, CIOCOOOB
IIOJIYYEHUS U pacliO3HABAaHUsI OPIraHMUYECKUX BEIIECTB;

-00BSICHATh IPUPONLY U CIIOCOOBI 0OOPA30BaHUSI XMMUYECKOM CBSA3H: KOBAaJEHTHOM (IOJIIPHOMN, HEMOJIIPHON), MOHHON, METAINTNYECKON, BOJOPOJIHOMN — ¢
LEJIbI0 OTPEIETICHUS] XUMUYECKONW aKTHUBHOCTH BEILIECTB;

-yCTaHaBJIMBAaTh TCHETUYECKYIO CBA3b MEXIY KiIaccaMH OPraHMYeCKHUX BEIIECTB Ui OOOCHOBAaHUS MPUHIMIIMAIBHOW BO3MOXKHOCTU TOJIyYEHHS
OpPraHMYECKUX COEAMHEHUN 3aJaHHOTO COCTaBa U CTPOCHMUS;

-yCTaHaBJIMBAaTh B3aUMOCBS3M MEXIy (GakTaMd M TeopHel, NMPUYMHONM U CIEACTBHEM IpU aHajdu3e MNpOOJEMHBIX CHUTyalluii U OOOCHOBaHHUH
MIPUHUMAEMBbIX PEIIEHUN Ha OCHOBE XMMHUYECKHUX 3HAHUI.

CoaeprxaHue nmporpaMmbl
10 knacc . OPTAHUYECKAS XUMMUS
Pasznen 1. Tema 1. TeopeTuueckue OCHOBbI OpraHuveckoii xumuu (3 4)



®opMUpPOBAHUE OPraHUYECKON XMMHM KaK HayKW. Teopusi CTpOeHUs] OpraHMYecKux coequHeHuil A. M. bytiepoBa. Yrieponusiid ckener. Paaukaisl.
OyHKIIMOHAIBHBIE TpynIibl. ['oMonoruueckuid psaa. ['omonoru. CtpykrypHas uzomepusa. HoMenknatypa. DieKTpoHHas NpUpoaa XUMHUYECKUX CBSI3EH B
OpraHMYeCKUX coeanHeHusx. Kimaccudukanmsi opraHu4eckiux CoeIMHEHUI.

JemoncTpanuu. O6pasibl OpraHMYecKrUX BEUIeCTB U MaTepuaioB. Moaenn MOJEeKyl OpraHM4ecKiX BellecTB. PacTBOpUMOCTh OpraHMYECKUX BEIIECTB
B BOJIC U HEBOAHBIX pacTBopuTeisax. [naBnenue, oOyrivBaHue U TOPeHHE OPTaHMYECKUX BEIIECTB. MPUMEPHI Y B B pa3HbIX arperatHbX COCTOS HUSIX
PacuerHble 3agauu. Haxoxaenue MonekynsspHOil popMysIbl OpraHMueCcKOro COeMHEHHs 0 Macce (00beMy) IPOAYKTOB CTOPaHHUSL.

Pazpnen 2. YI'VIEBOJOPO/bBI (12 1)

Tema 2. llpenesbHblie YyriaeBoaopoabl (ajaxkanbl) (3 4)

Crpoenune ankaHoB. ['omonmormyeckuili psa. Homenknatypa u uzomepus. dOusumyeckue W XMMHUECKHE CBOWCTBA ajKaHOB. Peakuusi 3aMemieHwus.
[lonyuyenue u npumenenue ankaHoB. [loHsaTue nukinoankanax. leMoncTpanun. B3peiB cmecu meTtana ¢ Bo31yxoM. OTHOILIEHHE aJKaHOB K KHCJIOTaM,
IIeJIo4yam, pacTBopy nepMaHraHara Kaiuus | OpomMHOI BOJIE.
JlabopaTopHublie onbIThI. V3roTOBIEHUE MOJIENIel MOJIEKYJT YTIEBOIOPOAOB U TaJOT€HONPOU3BOIHBIX.

IIpakTuyeckasi padora. 1. OnpeneneHue Ka4eCTBEHHOTO COCTaBa OPraHUYECKUX COCTMHCHHH.

Tema 3. HenpeneabHble yriaeBoaopoab (4 4)

Aukenbl. Ctpoenue ankeHoB. ['omosornueckuii psa. Homenknarypa. M3omepus: yrieponHO#l Iienu, MOJOXKEHUsS KPAaTHOM CBSI3U, yuc-, mpawc-
nzoMepust. XMMUUYECKHE CBOMCTBA: PEAKLUU OKUCIICHUS, NPUCOCAUHEHMs, Noaumepusanuu. lIpuMeHenue ankeHOB. AJIKaJHeHBI. Crpoenue.
CsoiicTBa, IIPUMEHEHUE. [IpupoaHbrit KaydyK. AakuHbl. CTpoeHue anetwieHa. ['omonoru u usomepsl. Homenknarypa. ®usnueckue u
XMMHUYECKHE CBOMCTBa. Peakuuum npucoenuHeHns n 3amewieHus. llpumenenue. JlemoncTpanum. M3roroBieHne Mozened MOJEKYJI TOMOJIOTOB U
nzomepos. [lonyuenune anerunena kapOuAHbIM criocoOoM. B3anmopeiicTBue aneTuiieHa ¢ pacTBOPOM IepMaHraHaTa Kajaus u OpomHoi Bojoil. ['openue
arieTwieHa. Pa3noxxeHue kaydyka py HarpeBaHUM M MCIIBITAHUE TPOJIYKTOB PAa3lIOKEHUs. 3HAKOMCTBO C oOpasuamMu Kayudykos. IIpakTuueckas
pabora. 2. [lonydenue sTuiieHa U U3y4CHUE €r0 CBOMCTB.

Tema 4. ApomaTuyeckue yrieBoa0poabl (apensl) (2 4)

Apenbl. CtpoeHue 6enzona. M3omepus u HOMeHkIaTypa. Ou3nveckue U XUMHUYECKHe CBOMCTBa OeH3oma. ['omonoru Oenszosa. ['eHeTnueckasi CBS3b
apOMaTUYECKHUX YTIE€BOAOPOAOB C IPYTUMU KJIacCaMHu YTII€BOJOPOIOB. JdemoncTpanmu. benson KaK
pacTBopuTelb, TopeHue 6enzona. OTHonieHne 6eH3o0a K OpoMHOM BOJIe U pacTBOPY NepMaHraHara kanus. OKuciaeHue Toiayoa.

Tema 5. IlpupoaHbie MCTOYHUKHU YIJIEBOAOPOAOB (3 1)

[Tpupoansiii raz. Hedte u HegrenponykTel. Pusndeckue cpoiictBa. Criocodsl nepepaboTKu HePTH.
JlaGopaTopHble onbIThl. O3HaKOMIIEHUE ¢ 00pa3liaMu MPOIYKTOB HeTenepepadoTKH.

Pazngen 3. KHCJIOPOACOAEP KAIIUE OPTAHUYECKUE COEJIWMHEHUSA (12 u)
Tema 6. CimpTsol 1 GeHobI (4 1)

OnnoaromHble TpenenbHble cnUpThl. CTpoeHue MousieKyll, (yHKUMOHalbHas rpymnmna. Bomopoanas cBs3b. M3omepus um HOMmeHkiatypa. CBoiicTBa
METaHoJIa (3TaHONA), MMOJydYeHHe U NpuMeHeHue. DU3HoIoruyeckoe JeHcTBHE CNUPTOB Ha OpPraHu3M 4YeloBeKa. MHOrOaTOMHBIE — CIIUPTBHIL.
OTWIIEHTINKONb, ruuepuH. CpoiictBa, mnpumeneHue. denomnsl. CTpoeHne MoseKynsl penona. B3aumHoe BIUsSHIE aTOMOB.

B MoOJeKkyae Ha mnpuMmepe Mojiekynasl ¢enona. CoiictBa. TokcuuHOCTh (eHoma wu ero coenuHeHuil. [Ipumenenue genona. I'enerndeckas
CBSI3b COUPTOB U (heHoma ¢ yrieBogopoaamu. JlaGopatopusle onbIThl. B3aumoneiictBue ¢enona ¢ OpoMHOM BOJOW W PacTBOPOM THIPOKCHIA
Hatpus. PacTtBopeHue riunepuHa B Boje. Peakumsi raunepuna ¢ ruapokcuaom meau(Il).



PacuerHble 3a1auu. PacueTsl M0 XUMHUYECKUM YPAaBHEHUSM IIPH YCIIOBUH, YTO OJHO U3 PEArUPYIOMINX BEIIECTB JTAHO B U30BITKE.
Tema 7. Aabaeruibl, KEeTOHbI, KApOOHOBbIE KUCJIOTHI (4 1)

Anbperuabl. Kemonwvi. Ctpoenue monekyn. DyHKIMOHaibHas rpymma. M3omepus u HoMeHkiaTypa. Dopmalbaeruj M aueTalblIeruji: CBOWCTBA,

[IOJIyYE€HUE U NIPUMEHEHUE. Ayemon — npeocmasumens KemoHO8. IIpumenenue. OpnHococTaBHbIE IpesieabHbIE
KapOoHOBBIE KUCIOTHL. CTpoeHue Monekyin. dynkunonanbHas rpynmna. M3omepuss u Homenknarypa. CBoiicTBa KapOOHOBBIX KuCHOT. [IpumeHnenwue.
Kpatkue CBE/ICHHUS 0 HEIpeleIbHbIX KapOOHOBBIX kuciorax. ['eHeTnueckas cBsi3b KapOOHOBBIX KHCIIOT C

IPYTMMH KJaccaMd OpraHudeckux coeanHeHuil. JlaGopatopHble onbIThl. [lonydenue sTaHans OKuCIeHHEM 3TaHosa. B3aumojeiicTBue meraHans
(3TaHans) ¢ aMMHaYHbIM pacTBopoM okcuaa cepedpa(l) u ruapokcuna meau(Il).
JdemoncTpanuu. PactBopeHue B aleToOHE pa3IMuHbIX OPTraHMYECKUX BEIECTB.

IpakTuyeckasi padora.3.«CBoiicTBa KapOOHOBBIX KHCIIOT.

Pacuernsle 3agaun. OnpeeneHre MacCoBOM UM 0ObEMHOM J10JIM BBIXO/A MTPOYKTA PEaKLUU OT TEOPETUUECKH BO3ZMOKHOIO.
Tema 8. Kupsbl. YriaeBoasl (4 1)

Kupsr. Haxoxnenne B MPUPOJE. CaoiicTBa. [Ipumenenue. Morwwue cpeocmaa. Ilpasuna
bezonacnoco obpawernusi co cpedcmeamu ovimosou xumuu. I'nmoko3a. CtpoeHne monekyiasl. CoiicTBa rmoko3bl. [Ipumenenue. Caxaposa. CBoMCTBa,
MIPUMEHEHUE.

Kpaxman u nenitonosa — npeacTaBuTeNu IpUpoAHbIX oauMepoB. Peakius nonukonaeHcanuu. Gusndeckrue 1 XuMudeckue cBorctBa. Haxoxenue B
npupoe. [lpumenenue. AueraTHOe BOJIOKHO.

JlabopaTopHble onbIThl. PacTBOPUMOCTH JKHPOB, JOKAa3aTEIbCTBO MX HEIMPENEIbHOTO XapakTepa, OMbUIeHHE XUpoB. CpaBHEHUE CBOWCTB MbUIA U

CHUHTETHUYECKHX MOIOIIMX CpeAcTB. B3aumoneiictBue rmoko3sl ¢ ruapokcuaom wmenu(ll). BzaumopeidicTBue TIiOK0O3bl ¢ aMMHAYHBIM pPacTBOPOM
okcunacepedpa(l). BzammonelicTBue caxapo3bl € THAPOKCHUIOM Kamibliug. B3aumopeiicTBue kpaxmana ¢ uojAoM. [maponu3 kpaxmana.

O3HakomiieHHe ¢ oOpa3llaMd MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH JleMOHcTpamuu. 3HAKOMCTBO € OOpa3llaMd MOIOUIMX U YUCTSIIUX CPEICTB.

N3yueHnne MHCTPYKIUI 110 UX COCTaBY Y IPUMEHEHUIO

IIpakTnyeckas padora.4.Pemienne skcriepruMeHTAIbHBIX 3a/1a4 Ha MTOJIy4€HUE U paclio3HaBaHHE OPraHUYECKUX BELIECTB.

Pasznen 4. ASOTCOAEPKAIIUE OPTAHUYECKUE COEAUHEHMUSI (4 1)

Tema 9. AMUHBI 1 AMHUHOKMCJIOTHI (2 1)
Amunbl. CTpoeHHe MOJeKysl. AMUHOrpymna. @u3ndeckue 1 XuMu4eckue cBoiucTBa. AHnnuH.  CBOWCTBa,  NPHUMEHEHHE.

AMHUHOKUCJIOTHI. M30Mepust u HoMeHKkIaTypa. CBoiicTBa. AMUHOKHUCIIOTHI Kak aM(oTepHbIe opraHudeckue coenunenus. [Ipumenenue.
Jemoncrpanun. Okpacka TKaHU aHWIMHOBBIM KpacuTeneM. J[oka3aTensCcTBO Hanmu4usl (PyHKIIMOHAIBHBIX TPYII B pAaCTBOPAX aMUHOKHUCIIOT.
Tema 10. beaxu (2 1)

Beaxkn — mnpupoansie monmumepsl. CoctaB U cTpoeHue. Pu3nueckue W XUMHUYeckue cBoicTBa. [IpeBpaieHue OeiakoB B OopraHu3Me. YCIEXH B
U3y4CHUU U CHHTe3e OenkoB. XMMUs M 3J0pOBbe denoBeka. JlekapcTsa. IIpoGiiembl, CBI3aHHBIE ¢ TPUMEHEHUEM JIEKAPCTBEHHBIX — IIPENaparoB.
JlemoncTpanuu. L{BeTHpie peakunn Ha Oenku (OMypeToBas M KCAaHTONPOTEHMHOBas peakiuu). OOpasubl JeKapCTBEHHBIX MpEnapaToB M BUTAMHHOB.
OOpa31bl CpeICTB TUTHEHBI U KOCMETHKH.

Paznen 5. BBICOKOMOJIEKYJISIPHBIE COEJITMHEHUS (34)

Tema 11. Cunrernyeckue moaumepsl (3 1)



[lonsiTue O BBICOKOMOJIEKYJSIPHBIX coeauHeHusX. [lomuMepsl, momyyaemble B peakuusx mnonumepuzanuu. Crpoenue wmoiekyn. Ilonustunen.
[Monmunponunen. @enonghopmanvoecudHvle CMObL.

Cunrernueckue kaydyyku. CTpoeHue, CBOWCTBA, MOJydyeHHE U HpuMeHeHue. CHHTETHYECKHE BoJIOKHA.KanpoH. JlaBcan.
JemoncTpanun. O0pasipl 1acTMacC, CHHTETUYECKMX Kay4yKOB U CHHTETUYECKUX BOJIOKOH.

11kaace
TEOPETUYECKHUE OCHOBBI XUMHHU
Tema 1. Baxkueiilnne xXuMHuyecKkue MOHSITHSI M 3aKOHBI (3 4)

Atom. Xumuueckuil anemeHT. M3oromsl.  IlpocThle M CIIOKHBIE — BELIECTBA. 3aKOH COXPAHEHMS MAacChl BELLECTB, 3aKOH COXPaHEHUS U
IIPEBPALIECHUS YHEPTUU IIPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa. BelecTsa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Tema 2. IlepmoaMyecKuii 3aKOH M NepUHOAWYECKAS CHUCTeMa XMMHYECKHX arementoB  JI. U. MenneneeBa Ha OCHOBe
Y4YEHHUsI 0 CTPOEHUH aTOMOB (4 1)

Amomnvie opoumanu, s-, p-, d- u f~onexkmponsi. OCOOEHHOCTH Pa3MEILICHHS 3JICKTPOHOB 110 OPOUTAISIM B aTOMaX MaJiblX U 0OJBININX Mepruo0B. CBA3b
MIePUOJIUYECKOT0 3aKOHA U MEPUOANYECCKON CHCTEMbI XUMUUYECKHUX JIEMEHTOB C TEOPUEH CTPOCHUS aTOMOB. Kopomkuil u ONUHHBLI 8apuUanmosl maoauysl
Xumuueckux snemenmos.llonodcenue 6 nepuoouueckol cucmeme xumuieckux snemenmos /{. M. Menoeneesa 6o0opooa, 1anmanoudos, akmuHouoo8 u
UCKYCCMBEHHO NOJIY4eHHbIX 2/1eMEeHMO8. BanentHocTb u BAJICHTHBIC
BO3MOKHOCTH aTOMOB.

HMemouncrpanuu. [ICXD JIUM, Tabnuisl «DNeKTPOHHBIE 000IOUKH aTOMOBY

Tema 3. Ctpoenue BemecTBa (5 1)

Xumnueckas cBsi3b. MonHas cBsa3b. Katnons! u annonsl. KoBaneHnTHas HemomsipHasi cBsib. KOBaJieHTHAs MOJISIpHAS CBSI3b. DIEKTPOOTPHUIIATEIHHOCTD.

Crenensb okucinenus. Meramnnueckas cBsi3b. Bogopoanas cBsa3b. [IpocTpaHCTBEHHOE CTpOEHHE MOJIEKY HEOPTAHUUECKUX u OpraHUYECKUX
BEIIECTB. TUTIBI KPUCTAJUTHYECKUX penieTox u CBOMCTBa BemiecTB. [IpuumHbl MHOTOOOpa3usi BEIIECTB:
M30MepHsl, TOMOJIOTHsl, aJUIOTPOIIHSI, U30TOMUS.

Hucnepchule cucmemul. Komnonansie PacTBOPBHIL. 3omu, rem. JlemoHncrpaumu. Mojgenu HMOHHBIX,

aTOMHBIX, MOJIEKYJISIPHBIX U METAJUTMYECKUX KPUCTAUTNYECKUX perieTok. OOpa3iibl MUIIEBbIX, KOCMETHUECKUX, OMOJIOrMYECKHX U MEAULIUHCKUX 30JIei
u reneil. Dpdext Tunaans. Moaenu MoJIeKysl H30MEPOB, TOMOJIOTOB.
Tema 4. Xumnueckue peakuuu (7 4)

Kaaccudukanusi XuMHYeCKMX peaKluii B HEOPraHWYECKON U opraHuueckoi XuMuu. CKOpOCTh peakiuy, €e 3aBUCUMOCTh OT PAa3JIUYHBIX (PAaKTOpPOB.
Karanu3 u karanuzaropel. OOpaTuMocTh peakiuil. Xumuueckoe paBHoBecre. CMellleHne paBHOBECHsI MO AeMCTBHEM pazNudHbIX (akTopoB. [Tpunnumn
Jle Ilatenbe. [Ipon3BOACTBO CEPHOIT KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnexTponutuyeckas auccouuanusi. CuiabHble U cinalble 31eKTpoiauThl. Cpela BOAHBIX PAacTBOPOB: KHcCJas, HEWTpaiabHas, menodHas. Bomoponnsrit
nokasarens (pH) pacteopa.

I'mpponus OpPraHUYECKUX u HEOPraHUYECKUX BemiecTB  JleMoHcTpauuu. PasnuuHbIe  THIIBI
XUMUYECKHX PEaKIUii, BUACOOIBITHI 10 OPraHUYECKON XUMUH, BUACOPMIEM «OCHOBBI MOJIEKYISIPHO- KHHETUYECKON TEOPUI».

JlabopaTopHble ONBITBI. 3aBUCUMOCTb CKOpPOCTU pEaKLUUU OT KOHLEHTpAalUHM, TEMIIEpaTypbl, NPHUPOABI PEArupyrolux BellecTB, PasnoxeHue
IIEPOKCHJIAa BOJIOPOAA IPUCYTCTBUM KaTanu3zaropa. OnpeneneHnue cpelibl pacTBOpa C OMOIIBI0 YHUBEPCATbHOIO HHIUKATOPA.



HEOPT'AHUYECKASA XUMUA
Tema 5. Meranasl (7 1)

[lonoxenne  merayioB B MEPUOANYECKOI cucreMe XUMHUYECKUX anementoB [I. M. MenneneeBa. OOmiue CBOICTBa METaIOB.
DNEeKTPOXUMHUYECKUH Psill HANpsDKEHUH MeTayuioB. O0mue crnocoObl moinydeHus MeTauioB. CriiaBbl. DIEKTPOJIA3 PacTBOPOB U paciiiaBoB. [loHsTue
o Koppo3un MetawioB. CmocoObl  3amMTBl  OT  Koppo3uu.  O030p METAIOB TJIABHBIX MOArpyMIl (A-TPYII) MEPUOIUYECKON CHCTEMbI
XUMHUYECKUX IJIEMEHTOB.

00630p MetaoB moOouyHbIX moarpynn (b-rpyrim) nepuoarYecKoi CUCTeMBbl XMMHYECKUX JJIEMEHTOB  (MeIb, IMHK, xene3o). Oxcuapl u
TUAPOKCH/IBI MetaioB. JlemoHcTpamuu. O3HakoMIIeHHE ¢ 0oOpasllaMd METAaJUIOB U MX COCIWHEHWH, CIUIaBbl, B3aUMOJCHCTBHE METAIJIOB C
KHCIIOPOJIOM, KUCJIOTaMH, BOJOM; JT0Ka3aTelIbCTBO aM(OTEPHOCTH aTIOMUHHUS U €ro THIPOKCHIA, 00pas3Ibl MEIH, >Kelie3a, XpoMa, UX COCIUHEHHIA;
B3aUMOJICHCTBUE MEAM M >KeJie3a ¢ KUCIOPOIOM; B3aUMOJICHCTBUE MEIU W Kelie3a C KUCIOTaMU (CepHasi, CONsHAast), MOJyuYeHUE THAPOKCHIA MENH,
Xpoma, OKCHJa MEIH; B3aUMOJICHCTBUE OKCHUIOB U TUIPOKCHUIIOB METANIOB C KHUCIOTaMU; J0Ka3aTelbCcTBO aMpoTepHocTH coeannenuil xpoma (III).
PacuerHble 3aga4u. PacueTsl Mo XuMHUYECKUM YpaBHEHUSM, CBSI3aHHBIE C MACCOBOM JI0JIEH BBIXO/1a MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOMKHOTO.
Tema 6. Hemetaninl (9 4)

O630p cBOMCTB HeMmeTamoB. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC CBOMCTBA THUIIMYHBLIX HEMETAJIOB. OKCI/II[LI HCMCTAJUZIOB M KHUCJIOPOACOACPIKAIIIUC
KHCJIOTHI. BOIIOpOI[Hble COCAMHCHMS HEMETAIUIOB. | eHeTHYeCKas CBA3b HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB. briToBas xumuueckas
I'paMOTHOCTb I[QMOHCTpaI[HH.O6pa3L[LI HEMCTAJJIOB; MOJCJIM KPUCTAIMYCCKUX PCHICTOK, aJiMa3a, rpaq)I/ITa, IMNOJIYy4CHHEC aMMHUaAKa U XJIOpOBOAOPOAA,
PaCTBOPCHUEC UX B BOAC, 1OKA3aTCIbCTBO KMCIIOTHO-OCHOBHBIX CBOMCTB 3THUX BEIIECTB. Coxuranue YIJIA U CEPBI B KUCITIOPOALC, OIIPEACIICHUE XUMHNYCCKUX
CBOMCTB IMMPOAYKTOB CTOpaHuA, B3aUMOJCHCTBHE KOHII. cepHoﬁ, KOHII. 1 pa36aBJ’IeHHOfI a30THOM KHCIIOT C MCIbIO, BI/II[eO(l)I/IJ'ILM «XUMHUS BOKpPYT HAcC».
HpaKTI/IKyM. 1. Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 11O HeOpFaHquCKOﬁ XUMHHU; PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 I10 opraHquCKoﬁ XUMUU,

IMOJIYUCHHC, CO6I/IpaHI/I€ " pacClio3HaBaHUEC ra30B.

TemaTnuyeckunit miaan 10 kiaace

Ne HanmenoBaHue pa3jeiioB 4 TeM KosmuectBo N3 Hux(K0JIM49eCTBO 4YaCOB)
n/n 4acoB
(Bcero) |Konrtpoashnbie|[IpakTuueckue|IlpoexTHble,
padoThI padoThbI TeCTOBbIE,
TBOPYECKHeE,

IKCKYPCHH U
T.1.(y4YUThIBasA

crenupuKy
npeaMera)
1 Paznen 1. TeopeTtuueckrue OCHOBBI 3
OpPraHUYeCKON XUMHH
2 (Paznen 2. YriaeBomaopoabl 12 1 2
3 [Pasmen 3. Kucnopoacoaepxariue 12 2

OpTraHU4YCCKUC COCANHCHUA




4 |Pazgen 4. A3zoTconepkaiue 4
OpraHUYECKUE COCAMHEHUS
5 |Pa3gen 5. BeicokomoneKysipHbIe 3 1
OpraHUYECKUE COCAMHEHUS
Hroro: 34 2 4
TemaTnueckuii mian 11 KJIACC
Ne HaumenoBanue pa3nesioB u teM |KoauuecrBo N3 nux(Koau4ecTBo 4acoB)
n/n yacos Kourpoubnbie|Ilpakruyeckue|lIpoexkTHbIe,
(Bcero) |paGorTnl padoThI TecTOBbIE,
TBOpPYECKHUE,
IKCKYPCHH U
T.1.(YYUTbIBast
crenupuKy
npeaMera)
1 Tema 1. BaxHelmue XUMHYECKHE 3
TIOHSTHSI U 3aKOHBI
Tewma 2. [lepuoandeckuii 3aK0oH 4
MePHONYECKast CUCTEMA XUMHUYECKUX
2 |anementoB J[. 1. MenneneeBa Ha
OCHOBE
yUEHUS O CTPOSHUHU aTOMOB
Tema 3. Ctpoenue BemecTBa 5
Tema 4. XuMuueckue peakiuuu 7
Tema 5. Metamibl 7
Tema 6. HemeTaiist 8 1 3




|MToro:

34

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUME 110 YYEBHOMY HNPEIMETY «XUMMUS», 10 KJIIACCE 34 yacos

(1 yac B Hee10),
(yueOnuk I'. E. Pymzutuca n @. I'. ®eabamana «Xumus. 10 knace» u «Xumus.11 kiaace»)

Ne | Tema ypoka | Ko | Tu Hcnosb3oBanue HeneBas Ilnanupyemsble pe3yibTarhbl
m\i JaI- 1 Conep:xanue o0opyaoBaHusI ycTaHoBKa IIpeamernbie | MeranpeamerHslie | JIMUHOCT HbIE
BO | Ypo e Touku pocra
ya- | Ka
co
B

Pa3ne 1. Tema 1. TeopeTnueckne 0CHOBbI OPraHu4ecKoii xumuu (4 yaca)




3HaTh OCHOBHEIE
OnpeICICHUS:
«OpraHnuyeckas

XUMHUA», KU30MEPHUI»,

«T'OMOJIOTH»

3Hath Kak oOpa3yercs

XUMUYCKaA CBA3b

1 [Ipeamer YUH | TXC, ee JdemoHcTpanuu
(1) | opranmuecko 3 3HAaYEHHE. O06pa3zipl
 XUMUH. A.M.bytnepoBa. | OpraHu4eCKux
Dopmuposanue | BEIIECTB u
opeanuyeckou | MaTCpUaJIOB.
XUMUU Kax
[[TapocTtepxkHeB
HAYKU.
o bl€ MOJIETN
PraHMueCcKUe |\ nopyn
BCINCCTBA. OpraHUYECKHX
Opranuueckas | BemecTs.
XUMHSL.
Howmenxkiarypa.
N3omepuns,
paauKan
2 | DnexTpoHHa YUH Onextponnas | llapocrepxues
(2) | s mpupona 3 npupoaa bIC MOZCII
XUMHYECKHX xumpgecknx | MOICKYI
. . OpTaHUYECKUX
cBsizel B cBsizel B
BEIIECTB.
OpTaHUYeCKH OpPraHHYECKUX
X COCTMHEHUSX,
COEIUHEHUS CIOCOOBI e
X pa3pbiBa.
3 | Knaccuduka KY | Knaccudukanus
(3) st " Oo6pa3is!
OpraHUYecKU HOMEHKJIATYpa | OpraHMYECKHX
X OpraHUYECKUX BEIIIECTB U
COeTMHEHUI COEIMHEHUN MaTepUaoB.
Pemenne Pacuernsbie Monenu
3a7a4 Ha 3a1a4m. MOJIEKY

3HaTh IpaBUIIa
HOMEHKJIATypbl
OpPraHUYECKUX
COCIMHEHUN

Y4yeHuk
HAYYNTCS:
00BACHATH
BaJICHTHBIE
BO3MOXKHOCTHU
aToMa
yriaepoaa,
3aBHUCHUMOCTH
CBOICTB
BEIIIECTB oT
cocTaBa u
CTPOCHHUS,
THIIBI
TUOpUIU3AITHT
: (bopmbI
MOJICKYJT;
OTIPE/ICIISATh
MIPUHAIICIKHOC
Th
OpraHNYecKOr
0 COEIMHEHUS
K
OIpPENEIEHHOM
y KJIaccy,
YMCHHE
KJaccuuuupo
BaTh o
OnpeNEIEHHOM
y  TpH3HAKY,
3HATh
HOMEHKJIATYPY
OpraHNYECKHUX
COCIUHCHUH,
YMETh
OTIPE/ICIIATh
THII
XUMHYCCKOM
peaxiumu,
00BACHATH

ITo3naBaTe/IbHBIE
VYV - YMmenune
ONpEeIEIATh
TOHSTHS,CO3/1aBaTh
00001IeHuS,
yCTaHaBIIMBATh
aHaJIOTHH,
KJ1accu(UIIMpoBaTh
, CaMOCTOSITEIIHFHO
BbIOMpATh
OCHOBaHMS u
KpUTEpUH YISt
KJ1accuukanuu,
yCTaHaBIIMBATh
MPUIUHHO-
CIIEZICTBEHHBIC
CBSI3HU
PeryasituBHbie
YV - YMenue
CaMOCTOSTEIIBHO

OTIPEIETIATD LEeIH
CBOET0 O0y4YeHHUH,

CTaBUTh U

bopmynupoBaTh
TSt ceOst HOBBIE
3a/auu B yueOe
KoMmyHnkaTuBH
ble YY/I- YMenue
OpPTaHW30BBIBATHYY
ebHoe
COTPYAHUYECTBO U
COBMECTHYIO
JESITEIILHOCTh
CyduTeNeM

UyBcTBO
rOpPAOCTH 32
POCCHUICKYIO
HayKy, BKJIaJ
PYCCKHMX YYEHBIX
B pa3BUTHUE
XVMHH,
(dhopMHUpOBaH He
OTBETCTBEHHO T'0
OTHOIIICHUS K
YUEHHUIO,
TOTOBHOCTHU U
CIIOCOOHOCTH
00y4aromxc g K
CaMOpa3BUTH 10 U
camo0o0pa3oB
aHUIO HAa OCHOBE
MOTHBAIIIH K
O0Oy4EeHHIO U TIO
3HAHUIO
dbopmupoBaH ue
OCHOB 3KOJIOTUYECK
OU KYJIBTYPBI,
COOTBETCTBY IOILIEH
COBPEMEHHOM Y
YPOBHIO
JKOJIOTMYEC OO
MBIIUICHHUS,
pa3BUTHE OTBITA
9KOJIOTUYECK U
OpHUEHTHUPOBA
HHOU
pedaekcuBHO
OLICHOYHOH u
MPAKTUYECKO U
JIESITEIbHOCT U B
JKU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBII
BBIOOD.




BCIICCTB Ha

BBIBOJ] Haxoxnenue OpPraHUYECKUX B3alMHOE MCBEPCTHUKAMHU;pa
XUMHYECKHX MOJICKYJISIPHOI BEILIECTB. BIIUSTHUE 60TaTh
hopmyn (opmyer aToMOB B unpuBuayansHo u
OpPraHUYECKOT0
P MOJIEKYIIe B rpymIe
COCANHCHUA 110 YYeHukK
Macce (00Bemy) Oy 4HT
TpONYKTOB BO3MOKHOCTH
CrOpaHus
HAY4YNThCS
4/4  BxoaHoi K3
KOHTPO.J1b
Pazpnen 2. YIJIEBOJOPOBI (11 4)
5/1 | Crpoenne KY | Knaccudpukanus | [IlapoctepxHeB | 3HaTh CTPOCHHE YueHHUK ITo3naBarenbHBIE
aJIKaHOB. U OpTaHUYECKHUX pl€ MOJIETIN aJIKaHOB, UX OOIIYIO | HAY4YHTCS: YV -VMmenue
TI'omonoruue COEMHEHHIA. MOJIEKYH bopmyny OoIIpeaeniaThb OIIpeACIATD
CKUH psi. I'omonornuecku AJIKAaHOB IIPUHAJIEIKHOC | TIOHSATHUSA,
Howmenkiary W psn, Tb C03/1aBaTh
pau T'OMOJIOTH. OPraHUYECKOr | 0000IIEHNS,
U30MeEpHUs CrpykTypHas 0 COCIUHEHUSI | yCTaHABIUBATh
U30MEPHUSL. K aHaJIOTUH,
OIPENEIEHHOM
Crpoenue y KJaccy | KIaccu(pHUIUpOBaTh
aJIKaHOB. YHJIEBOAOPOAO | , CcaMOCTOSITENBLHO
Homenknarypa B, YMETE | griGupath
OOBSICHATH
U U30MEPHUs . OCHOBaHUs "
CBOICTBa
HOMEHKJIAaTypa KpUTEpUU TUTSt

KJIacCU(pUKaIIUH,




6/2 | CBoiicTBa, KY duznueckue u
HOJY4CHHUC 1 XHUMHUYECKHE
PUMCHCHUE CBOICTBA

aJIKaHOB.
[uxnoankan AIKAHOB.
- Peakmus
3aMeIlIeHHUs.
[Tonyuenue u
MIPUMEHCHHE
aJIKaHOB

7/3 | lpakTuyec v33 HccnenoBars

Kasi pabora CBOICTBA
Ne 1. OpraHUYECKUX
Tpasuna TH COCUHEHHI,
OTIPEACTTUTh UX
KagectsenH Ka4yeCTBECHHBIN
0c COCTaB.
oTnpeeeH!
e yriepoza,
BOJIOpO/A U
XJIopa B
OpraHUYEeCKH
X
COCIMHEHHS

X.

3HaTh OCHOBHBIE

CII0COOBI IMOJIYYCHHUA.

XUMHYECKHUE
CBOMCTBa
[AKJIOATKAHOB

OCHOBE
aHaIM3a
cocTaBa 5
CTPOCHUS
MOJICKYII,
yMeHHue
MIPOTHO3UPOBA
Th
XUMHYECKHE
CBOMCTBa
BEIIIECTB,
00BACHATH
YCIIOBUS
MIPOTEKAHUS
peakuuii,
3HATh 00JIACTH
MIPUMCHCHHUS
BEIIECTB.
XapakTepus3oB
aTh COCTaB U
OCHOBHBIE
HaIpaBlICHUS
HCIIOJIb30BaHH
i u
nepepaboTKu
MIPUPOIHBIX
HCTOYHUKOB
YIIEBOI0POIO
B.

yCTaHaBJIUBATh
HPUYUHHO-
CJICZICTBEHHBIC
CBSI3U
PeryasiTuBHbie
YV - YMenue
CaMOCTOSITENILHO
OIpeseNATh Leu
CBOEro o0yueHus,
CTaBUTb U
bopMynupoBaTh
JUIsl ce0si HOBbIE
3a/1auu B yueOe

KoMmmyHnkaTuBH
ble YY /- YMeHue
OpraHU30BBIBATh
yueOHoe
COTPYAHUYECTBO U
COBMECTHYIO
JeSITETTHHOCTD C
yUUTENEeM U
CBEPCTHHKAMH;
paboTtaTh
WH/IUBUIYAIEHO U




8/4 | Ankensl. YUH | Crpoenue JeMoHCcTpanumn
Crpoenue, 3 AJIKCHOB. :
TOMOJIOTHYE T'OMONIOrHYECKH | \fo ey
CKHM psf, 1 AL MOJIEKYJI

Homenkmarypa,
u3oMepus, H3OMepHS: M30MEpOB U
HOMEHKJIATY YIIIePOHOI TOMOJIOTOB.
pa. eI,
CaoiicTBa MI0JIOXKEHHUS
ATKCHOB KpaTHOM CB3H,
X yuc-, mpauc-
MPUMEHEHUE UsoMepuii.
XuMH4yecKue
CBOMCTBA:
peakuus
OKHCIICHHS,
PUCOETUHEHUS.
[IpumeHeHne
QIKEHOB
9/5 | Tpakruuec V33 | [lomydenue
Kasi pabora
Ne 2.
[IpaBuna Th.
[Tony4yenue ATUJICHA,
STHIICHA U U3y4eHHE ero
HU3y4YECHUE CBOJCTB,
€ro CBOICTB CHOCO0BI
cobupanus u
pacrio3HaBaHUA
(kau. peaxIum)
10/6 | TITousTHe o KY AJKanueHsl. JleMoHCTpanum
YIIIEBOJOPO CBONCTBA, : 3HAKOMCTBO C
nax. MPUMEHEHNE. | 6pasamu

3HaTh OCHOBHBIE

CTIOCOOBI TOTY4EHUSI.

XUMHYECKHE

CBOMCTBA aJIKEHOB

3HaTh OCHOBHEIC

CIOCOOBI MOTYyYCHHUS.

XUMHUYECKHE

CBOICTBA aJIKAIUECHOB

B Ipymmne

ITo3naBarTeanLHEBIE

YV - YMenuue
OTIPENICTIATh

IIOHATHA,CO31aBaTh

0000111eHMS,
yCTaHaBJIUBATh
aHaJOTHH,

KJIacCU(UIIUPOBAThH

, CaMOCTOATCIBHO

BBIOMPATh
OCHOBaHHS

u

KpUTEpUU TUTSt

KJIacCU(UKaLUH,
yCTaHaBJIMBATh
IIPUYUHHO-

PeryasituBubie
YV - YMmenue
CaMOCTOSITEIIBHO
OIpPENENATh LEIN

CBOEro o0yueHus,

CTaBHUTh U
bopmynupoBaTh
I ce0sl HOBBIE
3a/1auu B yuebe

CIICACTBCHHBIC CBA3U

KoMmyHnkaTuBH
ble YY/I- YMmenue

OpraHu30BbIBATh
yuebHoe

COTPYIHHUYECTBO U




[Tpuponusrit [TpuponHeli, | KaydyKoB COBMECTHYIO
Kay4yK. CHHTCTHYECKH NESTETBHOCTD C
gelgz;l};;}’mn, YUYUTEIIEM U
300HUT CBEpPCTHUKAMU;
paboTaTh
WHTUBHyJIbHO
11/7 | AnkuHsI. KY Crpoenue [Tpubop s Y4yenuk Ilo3naBaTebHbBIE
CrpocHue, alleTUJICHA. cobupanus 3HaTh OCHOBHBIC HAYYHTCS: YV - YMenuue
rOMOJIOTHYE I'omosoru u razoB CIIOCOOBI MOTYYCHUS. | 0OBSICHATH OTIPEIENATS
CKHil s, H30MEpHI. menqecxne BaJICHTHBIC IOHATHS,CO31ABATH
H3oMepHA, Homenxarypa. CBOMCTBa aJIKHHOB BOSMOXKHOCTH | S
HOMEHKJIATY dusznyueckue u ;1;324;01121 VCTAHABITHBATS
pa, cBoiicTBa XI/IMj/I‘IeCKI/IC 3aBHCHM(;CTB AHATIOTHH,
1 CBONCTBA. CBOWCTB KJ1accu(pUIMPOBAThH
:EZTNII/IeJIIZeHI:Ie Hpmyerere 2(6)?;(;23 OITI ,  CaMOCTOSTENILHO
BbIOMpATh
12/8 | ApeHsL. YUH | Crpoenue 3HaTh OCHOBHBIE ;;I;IZTHHH’ OCHOBaHHMS u
BeH30I1 ¥ ero 3 OeH3oa. CIOCOOBI OTYYEHUSI. ruGpumsanun | KPHTEPHH TSI
rOMOJIOTH Wsomepust n XHl\fI/I‘IeCKHe , dopmsl | KiIaccudukarym,
HOMEHKJIATypa. CBOWCTBA apeHOB MOIEKYIL: yCTAHABIHBATS
dusznyeckue u
XUMHYECKHUE OHPEACIATS TPHHHHHO
CBOMCTBA HPpUHAICIKHOC |crrencTBEHHEBIE CBA3U
Gen3ona Thb PeryasiTuBHBIE
OPraHMIECKOT | vy 1 | Verme
[eHeTHYECKA VOU  |06001muth VMeTh 00BACHATH O COCMMHCHUA | OCTOSTENBHO
13/9 |s cBsi3b C3 3HAHHS 00 CBA3b MEKIY Ollf[pe)IeHéHHOM y| OTpenensTh neH
apoMaTuiec yTJIEBOJOPOAX, ;fﬁggiﬁgponm Kaccy. | CBOEro o0ydeHwus,
KHX MoKa3aTh CTABUTE U
YTJIEBOAOPO [POACTBO opMyIIHpOBATH
J10B C M3y4CHHBIX JUISL ce0s1 HOBBIE
ApYyTruMHu YIJIEBOAOPOZI0B 3a1a4n B yaeOe
KJIaccamu M BO3MOYKHOCTH
YIJIEBOJIOPO WX TIOJTyYCHHS U3 KOMMYHHKATHBH
JI0B HEOPTaHUYECKHU X

ble YY/I- YMmenne




BEILIECTB.
Pentenue 3agau
Ha HaXO0XKJIEHHUE

OpraHu30BBIBAThH
yaeOHOe
COTPYAHUYECTBO U

MOJIEKYJIAPHOMN COBMECTHYIO
bopMyITBI JIeATETbHOCTD C
["a3o006paznoro YUHUTENIEM U
YrieBoiopoJa o CBEpCTHUKaMU;
HponyKTam paboTaTh
CrOpaHus.
WHIMBUTYAIEHO
14/10| TpupoaHbIiii YUH | Ilpuponnsie YMmeTb Y4yenuk [Ho3HaBaTeabHbIC
U IIOIYTHBIC 3 WCTOYHMKU OOBSACHATH HAY4YMTCsL: YV - YMenuue
He(TAHBIC B B
Fa3(1]11 o~ YTI€BOZOPOAOB, CYILIHOCTh OOBSCHSATH OTIPEIETIATE
’ HPUPOJIHBIM TIa3 XUMHYECKUX BaJICHTHBIE
COCTaB U o o IIOHATHUA,CO34aBaTb
1 NOIIyTHBIN SIBJICHUM, BO3MOKHOCTH
MIPUMCHCHHUC 0000111eHM,
HE(TAHBIC Ta3bI MPOUCXOISIINX B aToMa
HE TOJIBKO pHUpoJIE, OBITY M HA | YIJIEPOA, yCTaHaBIIMBATD
TOILTHBO, HO H IIPOU3BO/ICTBE; 3aBUCUMOCTh aHaJIOTuH,
MCTOMHHK CBIPBA OILIEHKH MX CBOMCTB KJ1acCU()UIUPOBATE
ans o
. TOCJIeICTBHI BEIIECTB  OT
XHMEYECKOi it > 111 , CaMOCTOSATEIBHO
MPOMBIIIIICHHOC SKOJIOrMHCCKH cocraba 1| Bri6upatsh
™ rPaMOTHOTO CTPOCHUS,
' OCHOBaHUSs u
MOBE/ICHUS B THUIIBI
oKpysKaromeii cpene; | rubpuamsarun | KPATCPHA A
OLIEHKU BIIMSHUS , bopmbl KJIaccU(MKaIum,
XUM.3arpsI3HEHUS MOJIEKYJT; yCTaHaBIIUBAThH
OKpY>Kalolllel cpeibl | OnpeesiTh MIPUYHUHHO-
Ha JXHBBIC HPUHAIVICIKHOC |crencTBEHHBIE CBA3U
OpTaHU3MBL, Th PeryasiTuBHbIE
0€30macHOTO OPTaHMMeCKOr | vy _ Vyenue
oOpareHus 0 COEeTMHEHUS
CaMOCTOSITEJIBHO
C TOPIOYUMHU K
- onpezenéron y| OMPEACTATE Hen
TOKCHYHBIM KJIaccy CBOETO 00y4eHHS,
u CTaBUTH H
BEILIECTBAMU bopMynupoBaTh

U1 ce0sT HOBBIE

3a/1auu B yueOe




15/11| Hedte n 1 | YUH | CocraB u O3HaKOMIICHHUE IMo3HaBaTeIbHbIE
HeTEPOIy 3 CBOMCTBA ¢ oOpaszuamu YY1 - VYMenune
KTBHI. HedtH, MIPOYKTOB OnpeIensTh
CriocoOsr dusnueckue u HedTenepepabdo
MOHSTHUS,CO3/1aBATh
nepepadoTKu XUMHYECKHE TKH
HetH CrocoObl nepe- | (KOJIEKIMS). 00001IeHMS,
paboTku HedTH yCTaHaBIIMBATh
—TepEeroHKa aHaJIOTUH,
KPEKHUHT. KJIacCU(UIIUPOBAThH
Pasnen 3. Kuciioponocoaep:xkamme opranndyeckue coennnenus (12 yacos) Tema Ne 6. CiupTsl 1 deHoJIBI - 4 yaca.
1 | OgHoaroMH 1 |KY OnnoaroMmubele  |ATIXP 3HATh BaKHEUIIINE Yyenuk ITo3naBaTeabHbIE | :
(16 | bIc npeieTbHBIC BEILIECTBA: 3TAHOIL, HAYYHTCS YY] :cmeicioBoe | DopmupoBan
) | mpenenbHbIC CIIUPTHI, METaHON, TIMUEPHE; | ornenera YTCHHE YMCHHE | M€ OCHOB
CIUPTHI. CtpoeHue onpeaeisTh npuHaexkHoc | ONPENenTh SKOJIOrMECK
Crpoenue, MOJICKYJI, MIPUHAJJICKHOCTh T MOHSTHS,CO3/1aBaTh | OH KYJIbTYpBI,
CBOICTBA, (GyHKL. rpymia. BEILECTB K OpraHHYECKOT 0000111eHMS, COOTlieTCTBy
IOJIYYCHHC, BOI[OpO I-Has pasindHbIM Kjaccam | o COETMHEHUS yCTaHaBJIMBaTh omen
MIPUMCHCHUE CBSI3D. OpTaHU1eCKHX K Kiaccy | AHAIOTHH, COBPEMEHHOM
Usomepus u COCTMHEHU U, CIIHPTOB, KkiaccuuiupoBats | Y YPOBHIO
HOMEHKJIaTypa. XapaKTepu3oBaTh (beHOJ'IOB, ,CAMOCTOSTEIIBHO SKOJIOTHYECK
CBoiicTBa 001IIMe XUMHYECKUE yMeTh BHIOUPATH oro
MeTaHoJIa CBOJICTBA 0OBICHSITH OCHOBaHUSA u | MBIIUICHHS;
(sTanomna), OpraHHYCCKHX CBOMCTBa Kpurepun nns | Pa3BUTHC
MIOIYYECHHUE U COCIMHCHUH; CITUPTOB U | K1accupuKanum, OIIbITa
MpUMEHEHHE. yMeTb 00bSICHSATD deHonoB  Ha | YCTaHABIMBATH 9KOJIOrMYECK
3aBHCHMOCTD OCHOBE TIPHYHHHO- 1
vl ST || cxczemenae | O
CTPOEHHS; z;);zif; - | e, YMCHHC | nhaxTHyecko
HCNO0Jb30BATH MOTEKyI, CO371aBaTh, i
MpruOOpETEHHBIE MPUMEHSATD U | IeSTeIIbHOCT

yMEHUe




3HaHUS U YMEHUS B
MPAaKTUYECKOU
JESTENIbHOCTU U
IIOBCEITHEBHOU
KUZHU

COCTABJIAITH
YpaBHEHUS PEaKLIMi,
OTpaXKarIINX
B3alMOCBS3b
Pa3IMYHBIX KJIACCOB.

3HATH CTPOEHUE
(deHona

2 | MHoroaromMm KY Mpmuoroaromusie | AIIXP
(17 | Hble cOMPTEL CIIUPTHI.
) | Drunenrauk OTUIICHTJINKOJIb,
TIIALEPHUH.
o, uep
CaoiicTBa.
TJIMLCPHH. [Ipumenenne
CBolicTBa,
MIPUMEHCHHE
3 | Ctpoenue, KY | ®enoisl.
(18 | cBoiicTBa Crpoenue.
) | npumenenne BsanmHoe
dberoma BJIIUSIHAE aTOMOB
B MOJICKYJIC Ha
npuMepe
denona
4 | T'eneTnyecka VYOMU | I'enetnueckas
(19 | 51 cBs3D C3 | CBS3b CIUPTOB M
) | cnupToB u (enoma c
JIEBOIOPOIAM
(benona ¢ yr OPOA
u. Pentenue
yTIIeBOMOPO pacueTHBIX
AaMu 3a7a4 1mo
Pemenne XUMHYECKUM
3a11a4 o YPaBHCHHSIM
XUMHAYECKUM IIPH YCIIOBUH,
YTO OJIHO U3
ypaBHEHUSAM
pearupyronmx
1pH BEIIECTB JaHO B
yCJIOBHH, N30BITKE.

YTO OJIHO M3
BEIIIECTB
B35TO B
H30BITKE

MIPOTHO3UPOBA
Thb
XUMHYECKHE
CBOMCTBaA
BCIICCTB,
00BACHATH
YCIIOBHS
MPOTEKaHUS
peakuuid,
yCTaHaBIIMBATh
3aBUCHMOCTD
MEXIY
CBOMCTBaMH
BEIILIECTB,
crocodamMu ux
MOJIy4YeHUsT U
MIPUMEHEHUS.
YMeHue
MIPOBOJIUTH,
HAOIIOHaTh U
OITHCHIBATH
XUMHYECKUH
IKCIIEPUMEHT.
XapakTepus3os
aTh COCTaB U
OCHOBHEIC
HarpaBJICHUS
HCIOJIb30BaHU
s u
nepepaboTku
MIPUPOTHBIX
peCypcoB.
OTIPENIETIATh
MIPUHAJIC)KHOC
Thb
OpPraHu4YeCcKor
0 COCIMHEHMUS

K KJ1accy

npeoOpa3oBHIBATH
3HAKU U CUMBOJIBI,
MOJICIIA U CXEMBbI
JUTSt peleHust
y4eOHBIX u
MMO3HABATEJIbHBIX
3a7ad4. 3HaTh
BO3JICUCTBUE
CIIUPTOB u
(heHOJIOB HA KUBOU
OpraHu3M.
PeryasitTuBHble
yyi

CaMOCTOATIBHO

-YMmenune

OMpeNeNaTh Lelu
CBOEro 00y4eHus,
CTaBUTh U
dbopMynupoBath
It ce0s  HOBBIE
3amaun B yueOe,
YMCHHUE
COOTHOCHTH  CBOM
OEUCTBHA C
TUTAHAPYEMBIMHU
pe3ynbTaTamy,
OCYIIECTBIISATh
KOHTpPOJIb  CBOEH
NESITEIbHOCTH B
mporecce
JIOCTHIKEHUS
pe3yInbrara.
KoMMyHnkaTuBH
ble YY /I - YMmenue

OpTraHrU30BbIBATH

" B
AKHU3ZHEHHBIX
CUTYaIUsIX;
OCO3HAHHBII
BBIOOD U
MIOCTPOCHUE
JlaJibHENIIEeN
UHIUBUIYaIIb
HOU
TpPaeKTOPUHU
o0Opa3oBaHwMs
Ha 0aze
OPUEHTHPOBK
U B MHUDE
npodeccuit u
npodeccuona
JTBHBIX
MPeANoYTeHU
.




1 | KapOGoHuiibH YUH | Anbnerupsl. 3HaTh OCHOBHBIE
(20 | BIE 3 Keronsl. CHOCOOBI OTyYEHUSI.
) | coenuHenus Crpoenue XuMU4YeCcKue
— aJIbJIETU/BI MOJIEKYJL. CBOMCTBA aJIbJECTUIOB
U KeMmOHbl. DyHKIUOHAIBH
CgoiicTBa as rpymna.
[IPUMEHEHHE Wsomepus n
AJTbICTHIIOB. HOMEHKJIaTypa.
dopmanbaerun
U aueTanbAeru/I;
CBOMCTBA,
MOJIy4EeHHE,
IIPUMEHEHUE.
A1neToH-
MIpEACTaBUTEND
KETOHOB.
[Ipumenenune
2 | KapboHoBsIe KY | OnHoocHOBHBIE 3HaTh OCHOBHBIE
(2]_ KHCJIOTHI. IpeaenbHbIE CIIOCOOBI IMMOJIYUCHUA.
) HonqueHI/Ie, KapOOHOBBIE Xmimqecm/le
CBOMCTBA U — CBOICTBa
KHCJIOT KapOOHOBBIX KUCIIOT
Ctpoenue
MOJIEKYII.
DyHKINOHAIBH
as rpynna.

Nsomepus u
HOMEHKJIATypa.
CaoiicTBa
KapOOHOBBIX

KapOOHMIBHBIX
COCIUHCHUH,
YMETh
00BACHATH
CBOMCTBaA
aJbJIETUIO0B U
KETOHOB Ha
OCHOBE
aHaIM3a
cocTaBa H
CTPOCHUS
MOJICKYII,
YMCHHE
MIPOTHO3UPOBA
Tb
XUMHYECKHE
CBOMCTBA
BEIICCTB,
OOBICHSATH
YCIIOBHS
MPOTEKAHUS
peaxkuuii,

yCTaHaBIIMBATh
3aBHCUMOCTD
MEXITY
CBOMCTBaMH
BEIIIECTB,
cnocobamMu ux
MOJTyYeHUS U
HpI/IMeHCHI/IH.
YMenune
IIPOBOOUTD,
HaOJIFOHaTh U

yaeOHOe
COTPYAHUYECTBO
COBMECTHYIO
JIESITEIbHOCTD c
YUHTEIEM u
CBEpPCTHUKAMU;
paboTtatb
WHIUBHUIIYaJIbBHO U
B rpymre,
@opMHUpPOBaHUE U
pa3BUTHE
HKOJIOTMYECKOT0
MBIIIICHUS],
yMEHUE TPUMEHSATD
€ro B
MMO3HABATEIIbHOM,
KOMMYHUKATUBHOU
, COLIMATIbHOU
MpaKTUKE "
poeCCUOHAITBHO
51 OpUEHTALUH.

Habnronats u
OITHMCHIBATH
XUMHYECKUH
AKCIIEPUMEHT c
IIOMOIIBIO POJTHOTO
s3bIKa U SI3BbIKA
XHMHH.




KHCIIOT.
[Ipumenenue.
Kparkue
CBEJICHUS O
HENpeIeTbHBIX
KapOOHOBBIX
KHCJIOTax
3/22 | Mpakruuec V33 HccnenoBath AIIXP
Kasi pabora
Ne 3.
IIpaBuna Th.
«CBoticTBa CBOICTBA
KapOOHOBBIX KapOOHOBBIX
KHCIIOT» KHCJIOT,
00yCIIOBJICHHBIC
HaJIMYMEeM MOHa
BOJIOpPOJIA U YMETh MPOCIEKUBATH
KapOOKCHIIbHOM FEHETUYECKYIO CBS3b
TPYTIIBL. MEXTy KapOOHOBBIMH
4 | I'enetnuecka YOWU | I'enernueckas KHCJIOTaMU U APYTHUMHU
(23 A CBA3b C3 CBS3b KJ1IacCaMH
) | kKapOOHOBBIX KapOOHOBBIX OpTraHUYECcKUX
KHCJIOT C KHCIIOT C COCIMHEHUN
JIPYTHUMHA PYTHMH
KJlaccaMu KITACCAMH
OpraHutecKu OPTraHMYECKHX
X . COCMHCHHUI
COCIMHEHU.

Pemenue 3agau
Ha OIpEJEIIEHNE
MacCOBOH J0JIN
BEIX0J1a
MPOAYKTA OT
TEOPETUYECKHU
BO3MO>KHOTO.

OIIMCEIBATH
XUMHYECKUN
SKCIIEPUMEHT

KoMMyHMKaTHBH
ble YY /I - YMmenue
OpraHU30BBIBATH
yueOHoe
COTPYAHUYECTBO
COBMECTHYIO
JIeATETLHOCTh c
y4HUTEIIEM
CBEPCTHHUKAMU;

paboTtathb
WHIUBUIYAIbHO
B

rpyne

Tema 8. Kupsbl. YrieBoasl - 4 yaca.




1 | Cnoxuble YUH | Cnoxuble OIIpENEIATh Y4yenuk ITo3naBatenbnble | PopMupoBaH
(24 3(1)]/1}')])1. 3 3(prBI, IPpUHANJIC)KHOCTD HAYYHTCHA \Y yI[ — CMBICJIOBOE ue OCHOB
) | Kupsl Kupsr. BCIICCTB K OIpEIEIATh yrenue,  ymenue | OKOJIOTHICCK
pa3IMYHBIM KJaccam OM KYJIbTYPHI,
Haxoxnenue B NPUHAJICKHOC | OIPENEIATh
OpPTaHUYECKUX COOTBETCTBY
IPUPOJIE. Th L
CoiicTBa. opranuyeckor | 0000IEeHu, COBPEMEHHOM
[Ipumenenue. 0 COEUHEHUs | YCTaHaBIUBAThH y YPOBHIO
Xumus B K KJ1accy aHaAJIOTUH, IKOJIOTHYECK
MMOBCEIHEBHOM KapOOHOBBIX KJ1acCupUIUpoBats | Oro
JKU3HU. KHUCJIOT, CaMOCTOSTENBHO MBIIIICHHS.
Motormue u 3hUpOB U BEIOHMpATh
YUCTSIIINE JKHUPOB. OCHOBaHUS u
CpencTBa. KpUTEpUHU JUTS
KJaccuukanmum
2 | YrueBopl. YUH | I'moko3a. 3HaTh CTPYKTYpPHbIE ®opMHUpOBaH
(25 | T'moxo3a. 3 CtpoeHnue (hOpMyIIBI TITIOKO3bI he  OCHOB
) | Omurocaxap MOJIEKYJIBI. " PPYKTO3HI. 9KOJIOTUYECK
WIBL. CBolicTBa OM KYJIBTYPBIL,
Caxapo3za TJIFOKO3BI. COOTBETCTBY
IIpumeHeHue. 101171
Caxaposza. COBPEMEHHOM
CsoiicTBa, y YPOBHIO
MIPUMCHEHUE 9KOJIOTUYECK
oro
MBIIIICHHS.
Kpaxwman u YUH | Kpaxmain u Komnexkuuu. 'YMeHue CraButh u
LEJUII0JI03a — O3HakoMJIEHHE [IPOBOJUTb, opmympoBath
OpCACTaBUTCIIN C 06pa3uaMI/I HaGHIOI[aTB u JJIA ce0s HOBEIE
MIPUPOTHBIX
HEHEMe OB HPAPO/IHBIX 1 OIHUCHIBATH 3ajmaun B yueOe,
POB. HCKYCCTBEHHBIX . MEHHe
Peakimu XUMUYECKAN y
BOJIOKOH. COOTHOCHTh  CBOU
MOJIMKOHICHCAIT PKCTICPUMEHT 0
un. dusnueckue ACUCTBHA c
¥ XMMHYECKHE TaHMpyCMBIMH
CBOIICTBA. pe3yJibTaramu,
Haxoxnenue B OCYIIECTBIISTh

IPUPOJIE.




IIpumeHneHue.

KOHTPOJIb  CBOEH

AneratHoe JIeATEILHOCTH B

BOJIOKHO. nportecce
IIpakTuuec V33 | Unentuduxauu | AIIXP 3HaTh CraButb u | ®opmMupoBaH
Kas pa6oTa ST OPraHUYECKHUX KayeCTBEHHELIE dbopmyaupoBaTh HE U OCHOB

Ne 4. COCIMHEHMI peakiuu Ha s ceOs  HOBble | PKOJIOTHYECK

Mpasia TB. OpraHUYECKUE jaaun B yuebe, OM KYJIbTYPHI,
«Perenme COCIMHEHMUS yMeHHe COOT]ieTCTBy
9KCTIICPUMECH COOTHOCHTH  CBOM Z(:)I:;ZMCHHOM
TaJIbHBIX JIefCcTBUA c
3aJa4 Ha TUTAHUPYEMBIMU y YPOBHIO
MOJIy4YeHUE U pe3yJIBTATAMH, gl;gnomqecx
EzcnosHaBaH OCYIICCTBIATE _ | MpIIIEHUS.
FO— KOHTpPOJIb  CBOEH

X BCUICCTB»

JACATCIIBHOCTH.




Pasnen 4. A3oTocoaep:xaniue oprannyeckue coequHenns (4 yaca)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI -2 yaca.

AMUHBI.
Crpoenue u
CBOICTBA.
AHUIMH —
MPEACTaBUTE
JIb
apoMaTruyec
KHUX aMHHOB

YUH

AMMUHBI.
Crpoenue
MOJIEKYJL.
AMuHorpymmna.
duznyeckue u
XHUMUYECKHE
CBOJCTBA.
AHnnuH.
CBoiicTBa,
MIpUMEHEHUE.
AneratHoe
BOJIOKHO

(29

AMWHOKHCT
OTHI.
N3omepus,
HOMEHKJIATy
pa.
CsoiicTBa 1
MIPUMEHEHHE

Hsomepus u
HOMEHKJIaTypa.
CsoiicTBa.
AMHHOKHUCIIOTHI
Kak amgorep.
OpraHu4ecKue
COEIMHEHMUS.
IIpumeneHne

JlokazarenbcTBo
HaJTY ST
(YHKIMOHATIBH
BIX TPYIII B
pacTBOpax
AMHHOKHCIIOT.

OnpeneasaTp
HpI/IHal[JIe)KHOCTB
BEIIIECTB K
pa3IMYHBIM KJlaccam
OpraHUYEeCKHUX
COCIMHEHHUH

3HaTh
¢buznyeckue u
XUMHAYECKHE
CBOMCTBA
AMHHOKHCIIOT

YuyeHuk
HAYYHTCH:
OnpeaesiTh
MIPUHAIIEKHOC
Thb
OPraHUu4YeCcKor
0 COCJIMHEHHS
K KJIacCy
a30TcoepKang
nX
OpraHUYECKUX
BEIILIECTB,
yMETh
OOBSICHATL KX
CBOMCTBA  Ha
OCHOBE
aHajIn3a
cocTaBa H
CTPOEHUS
MOJIEKYJL.

. YMmeHue
MIPOBOJIUTH,
HaOIIO4aTe "
OITMCHIBATH
XUMHUYECKHH
AKCIIEPUMEHT.,

Ilo3HaBaTenbHBIE
YV]I — cMbIcOBOE
YTeHHe,  yMEHHE
OTIPE/ICIISATh
TIOHSTHS,
CO3/1aBaTh
0000111eHus, ycTaHa
BJIMBATh aHAJIOTHH,
KJIACCU(UUPOBATH,
CaMOCTOSITIIBHO
BbIOMpATh
OCHOBaHUs u
KPUTEPUHU JUIS
KIaccupuKauu
HYKJICHHOBBIX
KHCJIOT..
PeryasituBHbie
yYvia -
CaMOCTOSITENTEHO
OTpeNeNaTh Lelu
CBOETO 00y4eHus,
CTaBUTh u
bopmynupoBaTh
IUist  ceOs  HOBBIE
3ajaun B yueOe.

VYmMmeHnue

JIN4YHOCTHBI €
pe3yJbTarhl,
hopMupyeMbI
npu
U3Y4YeHUH
paszznena:
(dhopMHUpOBaH He
OCHOB
JKOJIOTUYECK O
KYJIBTYPBI,
COOTBETCTBY
1197
COBPEMEHHOM Y
YPOBHIO.

Tema 10. Beaku -2 yaca




benku — KY | benku — 3HaTh BakHeWINe Y4yeHuk MetanpeameTHsblie | GOPMHPOBAH UE
MPUPOHBIE MIPUPOIHBIE BeLIECTBA OENIKH; HAY4YUTCH: pe3yabTaThl, OCHOB
TOUMEpEI MONHUMEpHI XUMHUYECKUE dbopMUpyeMBIC IIPH | SKOJIOIHYECK Ol
Cocras Cocran CBOMCTBA OCHOBHBIX M3yYCHUU pazzienia: | KyJIbTypHI,
’ ’ KJ1aCCOB ITo3HaBarTeJdbHbIE COOTBCTCTBY
TPYKT TPYKT "
CTpYyKTYpa, CTPYKTYpa, OpraHHYecKHX VY- embiciosoe | et
CBOUCTBA CBOMCTEA. COCIMHCHUIA, YTeHIe yMeHne | COBPEMEHHOM y
0€JIKOB Venexu B ’ OBHIO
00BSICHATDH oTIpeneNsTh yp
MOJIyYEHUH U 3aBUCUMOCTb AKOJIOTUYECK OT0
. MOHATHSA, .
CHHTe3e OeIKOB. CBOMCTB BEILECTB OT MBIILICHNUS;
UX COCTaBa U co3naBarep a3BUTHE OIBITA
XuMus u YUH | Xumus u O6pasibl 606 p
CTPOECHUS, 0000MmECHUA, 5KOJIOTHYECK U
310pOBbE 3 310POBBE. JIEKapCTBEHHBIX
yMeTh YCTaHABJIUBATh OpUEHTHUPOBA
YeIoBeKa. JlekapcTBa, npenapaToB u -
BUTAMMEOR HCII0JIb30BaTh aHaJIOTUU, HHOH
(depMeHTHI, : IIPAKTHYECKO U
OGpastsl OpUOOPETEHHBIE KJ1acCU(HLUPOBAThH
BUTAMHHBI, NEeSATENbHOCT U
CpE/ICTB 3HaHUS U YMCHUS B , CaMOCTOSITEJILHO
FOPMOHIBL, IIPAaKTHYECKOU BbIOMpATh B
TUTHEHBI U
MHHepaJIbHbIE AKU3HEHHBIX
sostht KOCMETHKE. I[esITenLHocmu " OCHOBaHUS Y | curyanmsx;
IIOBCECAHCBHOU KpUTCpUn UL | OCO3HAHHBIA
[Tpobnemsl,
KU3HU KJIacCU(UKaLUH,
CBSI3aHHBIE C
OLICHUBATH U yCTaHaBIIUBAThH
TIPUMCHCHHCM KOPPEKTUPOBATH MPUYUHHO-
JlexapcTBEHHBIX CBOE€ IMOBEJICHUE B CIIC/ICTBEHHBIC
npenaparoB
CBSI3U S3bIKA U
SI3bIKa XUMUHU
Paszgea S. BoicokomoJiekyJisipHble coeiuHeHud (44aca)
Tema 11. CunTeTHYeCKHE OJIMMEPDI - 44aca
IToustue o YUH IMouarug o O06pa3ibt 3HATh XUMHUYECKHE YueHuk ITo3naBaTebHDBIE
BBICOKOMOIJIE 3 BBICOKOMOJIEKYII mIacrMacce, CBOMCTBA OCHOBHBIX HAy4YUTCH: A% yI[ —
KYJSIPHBIX SIPHBIX CHUHTCTHICCKUX | KJTACCOB YMCHHE CaMOCTOSTEIILHO
Ka OB OpPTraHUYECKUX MIPOTHO3UPOBA
COCIMHECHHUS COCTMHEHUSX. yayK p . p p BBIOMPATH
u COEIMHECHMUII; Th
X. Crpoenue OCHOBaHUS u
CUHTETUYECKUX | YMeTh XUMHYECKHE
Ilnactmacest MOJICKYL. BOJIOKOH HCIIOIB30BaTh CBOCTBa KpHuTCpHH AT
" BOJIOKHA. IlomuaTumnen. HpI/IO6peTCHHBIC BEILICCTB, KJ'IaCCI/I(bI/IKaHI/II/I,
[Honunponumnex. 3HAHUS U YMCHUSA B | OOBSCHATH yCTaHaBIIUBATh




CunreTnueckue MPaKTUYECKOU YCIIOBHS MPUYUHHO-
BOJIOKHA. NeSITeNIbHOCTH; MPOTEKAHUS CJIEICTBEHHbBIE
Hroropas VK | Ypok kouTpons, OLIEHUBATH CBOU peakiuii, CBSI3U, yMEHUE
KOHTPOJIBLHA OLICHKH 1 yueOHbIe } YCTaHABIIMBATh | CO3/aBaTh,
aNe 2 KOPPEKITHH JOCTHIKEHUH, ;E:alﬁc/ICHMOCTB IIPUMEHATD u
N COOTHOCHTB CBoﬁiiBaMn peoOpa3OBEIBATh
yaamHXCA MPUIIOKEHHBIE B 3HaKW U CUMBOJIBI,
YCUITUS C ’ MOJICJIA U CXEMBI
crocobamu ux
MOJTY4YEHHBIMU | nonyuenus u | 22 perieHus
pesysbTaTaMu CBOCH | ppvenenus. y4eOHBIX u
NEeSATeIbHOCTH VMene MMO3HABATEIIbHBIX
COBEPHICHCTBOBATDL | [IPOBOJUTH, 3ajad.
HaOmonate U | PeryasitruBHble
OIIMCHIBATh YV - VYwmeHue
XUMHUYECKUN dbopMymHpoBaTh
OKCHCPUMEHT. | nyig  ceOst  HOBBIE
XapakTepus3oB
aTh COCTaB U
OCHOBHBIE
HaIpaBJeHUs
HCIIOJIH30BaHU
s IOJIMMEPOB B
MIPOMBIIIIEHHO
CTH.
O60061eHne KY
3HAHUM MO
Kypcy
OpraHUYECKO
W XUMHUH.
Opranunueck KY
ast XUMUS,
YEJIOBEK U

npupoja




KAJIEHJAPHO-TEMATHUYECKOE INTAHUPOBAHUE 110 YYEBHOMY NPEIMETY «XUMMUS», 11 KJIACC,
(yueOonuk I'. E. Pyasutuca u @. I'. @eabamana u «Xumus. 11 kiaace»)

No Tema ypoka | Ko | T | Coze Hcnonb3oBa HeneBas IInanupyemslie pe3ysbTaTsl
a- | ¥ | pKaH HHe YCTaHOBKa
\ BO | I ue 00opya0oBaH
1 Ja- ns Touku
I co |y pocra [penmeTHBIE MeranpeaMeTHbIe JIMYHOCTHBIE
B P
0
K
a
Tema 1. BaskHelilune XuMu4yecKue NOHATHA U 3aKOHBI -4 4
1 | AtoMm. 1 |K Atom. 3HAThH BbeinyckHUK Ilo3HaBaTe/IbHBIE YyBcTBO
XUMHUYECKUI Y | Hsorom. OCHOBHBIC HayuuTcs nonumarsk | YYA -  YMenume | TOPAOCTH 3a
>JIEMEHT. Xumuuec TeopuH XUMHH, (U3MUECKUi CMBICH | OTIPEIENSTh POCCHHCKYIO
. NPOBOIUTH Ha BKJIa
N3oToms!. KHH poBoa .. | Ilepponnyeckoro MOHSTHSI,CO3/1aBaTh YKY 1
a CaMOCTOSITENIbHBIN 6506 PYCCKHX y4EHBIX
HUS
pocThIe U DIIEMEHT, OMCK XIMIUe- 3aKOHA 0000menus, B PA3BHTHE
i N TaHABJINBAaTh .
CIIOYKHBIE IpOCTOE CKOif J.HW. Menneneesa u | yCTaHaBIMBa XUMHH;
BelIeCTBa BELIECTBO, nHPOPMALNH; Ha  €ero  OCHOBE | aHaJIOI'MH, gopmuposanue
OKCH/JIbI, OOBSACHATH KJIACCHU(UIIMPOBATh, | OTBETCTBEHHOI'O
TUIPOKCH 3aBUCUMOCTb CaMOCTOSTEIIBHO OTHOLICHUS K
bl CBOICTB BHIOMpATh OcHOBaHus | Y [CHHIO,
(ocHOBaH XUMHYECKHX U KpUTepuu  Juid FOTOBHOCTH 1
puTep CIIOCOOHOCTH
us u JJIEMEHTOB U KJ1accu(UKalnu, OGYHARONIHXCS K
KHCJIOTBI), 00pa3oBaHHBIX WMHU | YyCTaHABIUBATh CaMOPa3BUTHIO U
coJit BEILIECTB oT MIPUYUHHO- caMmo00pa30BaHU
2 | Macchl BemiecTs, 1 | K | BemectBo | Bechl 3IIEKTPOHHOTO CIIEICTBEHHELIE CBA3HU. | IO HA OCHOBE
3aKO0H Y4 . XumMuuec IEKTP YCTaHaBJIUMBATDH CTPOEHUS aTOMOB. MOTHBAIIUH K
COXpaHEHUs U Kast OHHbIe | IPOCTCHIINC OOYH4CHHIO H 110
MPEBPAIICHHSI peaKiyst bopMyIibL 3HAHUIO
SHEPIUu Mpu BCILCCTB 110
XUMMYECKHX MacCOBBIM
peaKuusx AOISIM

DJICMCHTOB.




3 | 3akoH K 3aKkoH Becnl
IIOCTOSHCTBA \Y% IIOCTOSIHC IJICKTPOHHBbI
) | cocraBa BeLIECTB. TBa €
BemiectBa CoCTaBa,
XUMH-
MOJIEKYJIIPHOTO U
yeckas
HEMOJIEKYJISIPHOT bopmya,
O CTPOCHUSA pacuéTh
o
dbopmyna
M
4 | BxogHoii K | Bruasien
KOHTPOJIb
v
Tema 2. Ilepuoanyeckuii 3aK0H M EPHOAMYECKAA CHCTeMa XUMHYeCKHX 3j1eMeHTOB JI. 1. MenneneeBa Ha OCHOBE y4eHHs O CTPOCHUH
aToOMOB - 3 4
1/ | Ilepuonnueckuii K | [I3ullC, | Jdemoncrpan | Haxonutn BbinyckHuK ITo3HaBaTe/bHBIC dbopMupoBaHue
4 3aKOH U VY | CTPYKTYypa HH: HEOOXOIMMYHO HAYYHTCH YV -YMeHune | OCHOB
[lepuoanueckas [ICX5. I[ICXD UM | uadopmaruio B 9KOJIOTUYECKOU




2/5

cucrema
XUMHYECKHUX

anemenTtoB J[.1.
Meuneneesna.

3aKOHOMEPHOCTH
B U3MEHEHUU

CBOWCTB
XUMHYECKHUX
AJIEMEHTOB

[Ipuunna
[epuoInY
HOCTH B
W3MEHEHU
U CBOWCTB
XUM.
3JIEMEHTO
B.
[Tepuoabt
Y TPYIIIBI.
13 u
CTPOEHHUE
aToMa.
CoBpemen
HOE
MOHATHE O
XUMHUYECK
oM
AJIEMEHTE.
CoBpemeH
Has
opmystmp
oBka I13.
[Ipuunna
MepuoaNY
HOCTH B
W3MEHEHU
U CBOWCTB
XUMHUYECK
ux
AJIEMEHTO
B.

HCTOYHHKAX
Ppa3HOTIo THUIIA,

nepeBoINTH

uHpopmaruio u3
OJTHOM 3HAKOBOU
CHCTEMBI B

Apyryto (u3
TaOJUIIBI B TEKCT).

00BSACHATH
3aKOHBI
JTUAIEKTHKU Ha
npumMepe Ha
KOHKPETHBIX
npumepax [1C;
3HATb OCHOBHOM
3aKOH XUMHH -
MEPUOTNYECKU I
3aKOH;
XapaKkTepu3oBaT
b DJIEMEHTHI
MaJIbIX TIEPHOJIOB
o MX
MTOJIOKEHHUIO B
I1C;
dpopmynupoBaTh
CBOU
MHPOBO33PEHUYECK
1€ B3TJIS/IbI;

BeinyckHuK
MOJIYYHT
BO3MOKHOCTh
HAY4YHTbCH:
WJUTIOCTPUPOBATh HA

npuMepax

CTaHOBJICHHC u

HBOJIIOLIHIO
OpraHUYEeCKOU
XUMUU KaK HAyKu Ha
Pa3ITUYHBIX
HUCTOPUYECKHUX

9Tallax €€ pa3BUTHUS,

HCIIOJB30BaTh
METO/bI Hay4YHOIr'O
IIO3HAHUA npu
BBIINNIOJTHCHHUH

MIPOEKTOB U y4eOHO-
HCCIIEJOBATEIBCKIX
3aj1a4 10 U3yYCHHIO

CBOICTB, CIIOCOOOB

OTIpeNIeNIATh OHATHS,
CO3/1aBaTh
000011IeH S,
yCTaHaBJIUBATh
aHaJIOTHH,
KJaccu(puuupoBaTsb,
CaMOCTOSITEJILHO
BBIOMpPATh OCHOBAHUS
U KpUTepuu s
KJIacCU(pUKaluy,
yCTaHaBJIMBATh
NPUYHHHO-
CJIEZICTBEHHBIE CBSI3U
Perynastusubie YY /]|
- YMeHue
CaMOCTOSITENTbHO
OTIpeIeNIATh LIeNTH
CBOEro 00y4eHus,
CTaBUTh U
dbopmynupoBaTh IS
ce0st HOBBIE 3aa41 B
yuebe

KoMMyHuKaTHBHBIE
YVY/- YMmenue
OpraHU30BbIBATH
yuebHoe

KYJIbTYpBI,

COOTBCTCTBYIOI]

cu

COBPEMEHHOMY

YPOBHIO

9KOJOTHYECKOI0

MBIIIJICHHUA,

Pa3BUTHC OIIbITA
9KOJIOTHYCCKH
OPUCHTHUPOBAHH

on

pedIeKCHBHOOIT

€HOYHOU "

MPaKTUYECKOU
NEeSITeTbHOCTH B

JKM3HEHHBIX
CUTYyalusIX;
OCO3HAaHHBIN
BBIOOD U
IIOCTPOEHUE
TanbHenen

HHAUBUAYAJIBHO

1 TPAaeKTOPHUH

o0Opa3oBaHMsI HA

Oase

OPHUCHTHPOBKHU B

MHpe
npodeccuii u

npogeccCuoHalb

HBIX

MIPEATIOYTEHUH.




3-/6 | Crpoenue Atomubie | JleMOHCTpal |[CPABHHBATHL
371eKTPOHHBIX opouTAaNN. un: SJIEMEHTHI MAJIbIX U
060I0YEK ATOMOB Onektpon | IICXD UM, [60ibIUX
XUMHUYECKHX Had Ta0nuupr - [ICPHONOB,

Kiac- «DNEKTPOHHEI
5JIEMEHTOB cnpucan | o b

s DIIeMEH-

OB aTOMOB»

4/7 | BaneHTHOCTS. CrerieHb YMmeTh
BaseHTHbIE OKHUCJICHH PacIKCHIBaTh
BO3MOKHOCTH U AU SJIEKTPOHHYIO
pasMephl aTOMOB BAJICHTHEI KOH(Urypauo
XUMHUYECKHX e
3JIEMEHTOB BO3MOHO

cTH

XHMUYECK

uX
5JIEMEHTO

B’
BO30YX/1€

HHOE
COCTOSHHE
aroma.

MOJTyYeHUS
pacro3HaBaHUs

BCIICCTB

COTPYAHUYECTBO U
COBMECTHYIO
JeSATEIBbHOCTh C
YUUTEJIEM U
CBEPCTHUKAMU;
pabortartp
WHUBUIyaJIbHO U B
rpy1mre
ITo3naBaTesibHBIC
YV -Ymenue
OTIPENIETIATh MOHATHUSA,
CO3/1aBaTh
00001IICHHS,
yCTaHaBIUBATh
aHaJIOT WU,
KIJIaCCU(UITUPOBATH,
CaMOCTOSITEJIBHO
BBIOMpATh OCHOBaHUS
U KpUTepUH  JUIA
KJIacCU(UKALINH,
yCTaHaBJIUBATh
MPUINHHO-
CJIEICTBEHHBIC CBSI3U

Tema 3. CTpoenue BemecTsa - 4 4




1/8

Xumudaeckas
cBsA3b. MonHas n
KOBaJI€eHTHas
XHUMHAYECKHE
cBs3u. Tumel
KPUCTAJUTHYECKUX
pEIIEeTOK.

Xumuaec
Kas
CBSA3b.
Bune:
XUMHYEC
KOH
CBSI3H.

Kpucranimyec
KHE PeleTKH

3HaTL NOHATUS
«XUMHUYECKas
CBS3b» BHIBI
CBSI3€H, TUIIBI
KPUCTAJUTMYECKHUX
PELIETOK, TEOPHIO
XHUMHYCSCKOHN
CBSI3H;

BorinyckHuK
HAYYHTCSl [TOHUMATh
(bu3nvYeckuil  CMBICI
[Tepuonuueckoro
3aKOHa
J.N.
MenpenaeeBa u
Ha  ero

OCHOBE
00BACHATH
3aBUCHMOCTD
CBOMCTB
XUMHYECKUX
2JIEMEHTOB

5
00pa3oBaHHBI
X AMHA
BEIIIECTB OT
AJIEKTPOHHOTO
CTpOEHUS
ATOMOB.

Ilo3naBaTenbHbBIC
YV :CMBICIIOBOE
YTEHUE YMEHHE
OIIpEeEIATh
HOHATHS,CO3/]aBaTh
000011IeHMS,
VYcraHaBiuBaTh
aHAJIOTHH.
OCYILIECTBIISATh
KOHTPOJIb CBOEH
JeSITebHOCTH B
npoiiecce
JOCTH>KEHUS
pe3yJibTarta.
KoMMyHuKaTUBHBIE
YVYA - VYMmenue
OpPraHU30BBIBATH
yuebHoe
COTPYJHUYECTBO
COBMECTHYIO
JeSITeNIbHOCTD C




2/9 Meramueckas u Bonopon |- monenu JIEATEIIbHOCTH.
BOJIOPOJHAsS Hat —  kpucrammmyec | MPUMEHSTDH
cBsA3U Tunsl CBA3E, €€ | kux pemerok | MO/IYHCHHBIC
KPUCTAJUTMYECKUX poJIb B SHAHIA At

dbopmupo pemieHust  3a1ad4
PCIICTOK. BaHUU pa3IM4YHOTO
CTPYKTYpP YpOBHSI
Ouomnoaun
MEpOB.
Bonopon
Has CBSI3b
BOJIOPOJIH
as CBA3b
U €€ polib
3/10 [TprunnbI H3otomu yMeTh
MHOT000pa3Hs A UCIIOIB30BaTh
BCIIECTB A?;;po pUoOpeTeHHbIE
Wsomep SHAHMS U yMEHHUA
B MPAKTHUYECKOMN
. OEATCIBHOCTH.
I'omomor
ust
4/11 HucnepcHbie 3o0mmn, O0pasib yMeTh
CHCTEMBL. renu, HCMOJIb30BATh
MOHSTHE MpHUOOpPETEHHBIC

3HAHUS U YMEHUS
B IIPAKTUYECKOMI
NESITeIbHOCTH.

yYUTEIIEM u
CBEPCTHUKAMH,
pabortartp
WHIUBUAYAIBHO U B

rpymrme.




O06o061eHue N [[lonstue o
3HAHUH 10 TEMaM C3 | AUCIepCH
« OCHOBHEBIE on
3aKOHBI XMMUU. ;E;;fg)eé
113 IIC TnM, Has (daza
Crpoenue i
BCIIICCTBA). Jucnepcu
OHHas
cpena.
Kraccud
MKanus
JTMCTIEPCH
BIX
CHCTEM.
Tema 4. XumMnuyeckue peakuuu - 7 4
1 CymHocTs 1 VY | Knaccud | demoncrpan | O0bSICHATH Ilo3HaBaTebHbIE JIMYHOCTHBIE
(13) kiaccudukanu M | HKanus U5 3aBUCUMOCTH YV]I — cMBICTIOBOE pe3yabTarhl,
A XUMHYECKHX H3 | XUMHMeC | Pasimu4HBIE | cpojicrs pemects YTEHHE, yMeHHe opmupyemse
peakiuii e THIIBL OT UX COCTaBa TPH - M3YHCHIH
PeAKIN | ¥ yvigecknx CTPOCHHS: OTIPEENATE TOHSTHS, | DA/ eid:
B peakmil, ’ CO3TABATE dopmupoBaHue
HEOpTraHH €031aBaTh OCHOB
yeckoii n | BPACOOIBITEL | camocrosTensHO 00OOMIEHHS, YCTAHABI | 5y o norpueckoit
OpraHuye o AJITOPUTMBI HBaTh aHAJIOTUH, | KyIbTYpHI,
CKOM OPraHWYeCKO | o3HABATENLHOIM KJacCu(pUUpoOBaTh, COOTBETCTBYHOII]
XHUMHH T10 1 XUMUu NeSTeIbHOCTH [T CaMOCTOSTIIEHO el
Ef‘;ﬂﬂqH pelenns 3a1a4 BBIOMPATh OCHOBAHHUS ;;‘:)I;f{hI’fHHOMy
TpHU3HAKA TBOpHecKoro n 1 KPHTEPHI AU | o noruaeckoro
M. IIOMCKOBOTO Ky1accHu KAy, MBILLICHHUS
Ocobenn XapakTepa; ycTaHaBIMBaTh pa3BUTHE OTBITA
OCTH ¢dopmyIpoBaThH TIPHHAMHHO 9KOJIOTHYECKU

CJIICACTBECHHBIC CBA3U,




peakuuii
B
opraHuye
CKOM
XUMHHU.
Peaknun
npucoenu
HEHUS,
MOJIMMEDP
H3allHH,
3aMeIcH
s U
HU30MEpH3
aryy B
opraHuye
CKoOM
XUMHHU

(14)

Ckopoctb
XUMHYECKHUX
peakiuim.
daxTopsl,
BIIMAIOIINE HA
CKOPOCTH
XUMHYECKHX
peakuuii

XUMH4YeC
Kas
KUHETHKA

I'omoren
Has "
rerepore
HHAast
cpena.
OHeprus
aKTHBaIHA
H.
Kunernu

demoHcTpan
us:JIO Ne 1
- BIUSTHUE HA
CKOpOCTH
XUMHYECKOH
peaKkuuu:
KOHLEHTpALH
u;

MTOBEPXHOCTHU
COIPUKOCHOB
e-HUs
pearupyzo-

MOJTYYEHHBIX
pe3yIbTaTOB;
OIl€HUBAThH
00BEKTUBHO CBOH
yueOHbIe
JTOCTHKCHHS;
NPUMEHATH
MOJIy4eHHBIE
3HAHUS IS
pernieHus 3aaa4y
Ppa3IuYHOTO
YPOBHS;
onpeaefTh
XapakTep Cpeibl B
BOJTHBIX
pacTBopax
HEOPTaHUYECKUX
BEIIIECTB;
HCMO0Jb30BATH
MIPUOOpPETEHHBIE
3HAHUS U YMCHHUS
B IIPAKTUYECKOMI
JeSATEIbHOCTH 1
IOBCEHEBHOU
YKU3HH JIJIS
00BSICHEHUS
SIBJICHUH,
MTPOUCXOISIIHNX B

YMEHHE  CO3/aBaTbh,
MPUMEHSATh u
peoOpa3oBhIBATH
3HaKM W CHMBOJIBI,
MOJICJI ¥ CXEMBI JUIs
peneHus y4eOHbIX U
II03HABATEIbHBIX
3amay.  PackpbiBath
OHOJIOTUYECKYIO
poib AMUHOB,
AMHUHOKHCIIOT,
OCIKOB,
HYKJICHHOBBIX
KHUCIIOT..
Perynstusubie YY/{
- YMeHune
CaMOCTOSITENTLHO
OTpesieNiTh e
CBOEro  OOyueHus,
CTaBUTh u
¢dbopmMynMpoBaTh A
ce0st HOBBIE 3a7a4H B

yueoe, yYMEHHE
COOTHOCHUTE CcBOU
eHCTBUS C
MJIAHUPYEMBIMU
pe3yibTaTamu,
OCYIIECTBIISATh

OpUEHTUPOBAHH
ol
IIPaKTUYECKON
JESITEIbHOCTH B
KU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBIN
BBIOOD u
MOCTPOEHHUE
najpHEenImen
WHIUBUIYAIEHO
W TpaekTopuu
oOpa3zoBaHus Ha
Oaze
OpPUEHTUPOBKH B
Mupe npodeccuii
u
npodeccuoHaib
HBIX
MIPEAIIOYTEHUH.




ecKoe
ypaBHEHU
e
peaxiuu.
Karamus,
KaTajau3a
Top,
HHIHOUTO

p

KX
BEILIECTB;

TEeMIIepaTyphl

KaTajinu3aTopa

(15)

XUMHUYECKOe
paBHOBECHE.
[Ipunnun Jle
IMarense.
IIpon3BoacTBo
CEepHOM
KHCJIOTEI
KOHTAKTHBIM
crmocobom

Xumuuec
Koe
paBHOBEC
ue,
obpatum
bl U
HeoOpaTu
Mble
peakuuu,
yCIIOBUS,
BITUSTFOLIN
€ Ha cMe-
LICHHE
XUMHYEC
KOro
paBHOBEC
usi
(mpuHIAT
Je-

»

IIpUPOAE, OBITY U
Ha TIPOU3BOICTBE
BbIOMpaATH
KpUTEPHUHU IS
CpaBHCHHSI,
COIIOCTABIICHHS,
OIICHKH U
KJIaCCHU(PUKAITIHI
00BEKTOB;
JaBaTh
oTpeieNieHus,
MIPUBOIUTH
JI0Ka3aTeIbCTBA;
HCKATh HY)KHYIO
HUH(pOPMAIHIO 10
3aJIJaHHOM TeMe B
HCTOYHHUKAX
Pa3IUYHOTO THIIA,
OCYIIEeCTBJISATH
caMo- U
B3aMMOITPOBEPKY;
COBEpIIEHCTBOBA
Th HaBBIKU
MIPOBEICHUS
XUMHYECKOTO
IKCIIEPUMEHTA, C
COOJIIOICHUEM

KOHTPOJIb CBOEH

JCSITEIIbHOCTH
nporecce
JOCTHOKCHUS
pe3ynbrara.

B

KoMMyHukaTUBHBIE
YV - VYwmenue

OpraHU30BBIBATH
yuebHoe
COTPYJIHUYECTBO U
COBMECTHYIO
JESITENIbHOCTD C
YUUTENEM U
CBEPCTHUKAMUY;
paboTtath
VHAMBUIYAJIbHO U B
rpymIe,
dopMupoBaHue U
pasBuTHE
9KOJIOTMYECKOT0
MBIIJIEHUS], YMEHHE
MIPUMEHSTH €T0 B
II03HABATENIbHOM,
KOMMYHHMKaTHUBHOM,
COLIMAJIbHOU
MIPaKTUKE U
npodecCuoHaATBHON




ITaTense
)
KOHCTaH-
Ta
paBHOBEC
ust
Kunsanmi
cJIon,
MIPUHITATT
MIPOTHBOT
OKa,
MIPUHITATT
TEMI000
MeHa

npasui Th.

(16)

DNEeKTPOIUTHY
eckas
JTUCCOITHAITHS.
CunbHBIE U
cia0bie
ANEKTPOJIUTEHI.
Bonoponnsrii
MoKasaresb
(pH) pacTBOpa

OnexTpon
HUTHYECKA
S
JIHCCOIHa
LML
CuIibHbBIE
U cirabble
AIIEKTPOIT
WTEL.
Bonopon
HBIN
rmoKasare
1s (pH).
Peaknuu
HOHHOTO
obMeHa

Ta0numa
pacTBOpUMOC
TH.

3HaTh CHOBHBIE
nosioxeHust TOJ]

5-6
(17-
18)

I'mpponus
OpPraHUYECKUX

Cpena
BOIOHBIX

Ornpenenenue
Xapakrepa

3HATH OCHOBHBIE
MPUHITATIBI
TUPOIN3a.

OpHCHTAITUH.
HaOmronare u
OITMCHIBATH
XUMHAYECKHM
9KCIIEPUMEHT C
MTOMOIIIBIO POJTHOTO
SI3BbIKA U SI3BIKA
XUMUH.

Peryasituabie YY /|
- YMeHue
CaMOCTOSITENTEHO
ONpeeNsiTh TeTTH
CBOETO o0y4eHus,
CTaBUTh "
dbopmynupoBaTh IS
ce0Ost HOBBIE 3a/1a4M B

yuebe, yMeHHe
COOTHOCHUTH CBOU
JIEUCTBUS c
IUTAaHUPYEMBIMU
pe3ynbTaTtamy,
OCYIIECTBIISATh
KOHTpPOJIb CBOEH
JESATEIBHOCTH B
nporecce
JIOCTUXKEHUS




" H3 | pactBOpO cpelsl ¢ pe3yInbrara.
HEOpPTraHU4EeCKU B: IIOMOIIBIO
X BEIIECTB KHCJIasl, YHHUBCDCAIRH
HEUTpaJlb oro
Hast, HHIMKATOpa
IeJI0YHa
s,
I'maponns
HEOpraHu
YECKUX U
OpraHuye
CKHX
COCIMHEH
WM.
7 | O6o6menue u VY | Tlpumens PeryasituBubie YY/{
(19) | cucremaTuzaum O | ™VYY] -VMenue
g 3HAHWH 110 1 | TOTyq9CHH CaMOCTOSTENBHO
Teme C3 | PlenpH OIpEIENTh e
U3YUCHUH
«XHUMHUYECKHE CBOETO o0y4eHus,
TeM, B
peaKIum» X0I1e CTaBUTh u
BBITOJIHE bopmynupoBaTh IS
HUA ceOs1 HOBBIE 3a/1a4H B
TPeHHpOB yuebe, yMEHUE
OYHBIX
3aaHui COOTHOCHUTD CBOU
JCHCTBUS c
TUTAHUPYEMBIMH
pe3yJIbTaTaMH.
Tema 5. Merasuisl - 7 4
1 | TIlonoxennme | 1 IL[ Meramwsl, | Komnexims: | XapaKrepusoBar | BbIyCKHHK | MMo3naBaTeabHBbIe | Pa3BHTHE ONBITA




(20) METaJUIOB B s-,p-,d- «MeTasmbi».
MICXD 1. 1 3JIEMEHTHI,
METaJTHY
Meneneesa. crajliae
CKasi CBSI3b
OGiue X
g MeTaJTHye
BOWCTB
CBOMCTBa cKas
METaJLJIOB. KpECTALTE
qeckas
pelieTka
2 Oo61ue Oo61ue o0pasipl
(21) CIOCO0BI CIOCO0BI CILIaBOB U
TOJIYYEHUS] nonydenus | A3ACTAR
HHX;
METaJIJIOB. METaJIIOB
CmiaBbl

b XUMHYECKHE
9JIEMEHTHI
METaJUIBI 10
noJyioskenuto B I1C
U CTPOCHUIO
aTOMOB, XUMUUEC-
KH€E CBOMCTBA
METaJJIOB,
3aITMChIBATh
ypaBHEHUS peak-
Ui B
MOJICKYJIIPHOM U
OKHCIIUTENLHO-
BOCCTaHOBUTEILH

HAYYHUTCHA
BbpInycKHUK

NOJIYYUT
BO3MOKHOCTH

HAYYIUTbLCH:

Yya -
CaMOCTOSTENIHHO
BBIOMpATh OCHOBAHUS
U KpUTepUU  JUIA
KJIacCU(UKAIIUH,
yCTaHaBJIMBAaTh
[IPUYUHHO-
CIEICTBEHHBIE CBA3H,

YMEHHE  CO3/aBarh,
MPUMEHSTh u
peoOpa3oBLIBATh

3HaKU M CHMBOJIBL,
MOJIETHN U CXEMBI JJIs
pelieHus: yueOHbIX U

9KOJIOTHYECKH
OpUEHTUPOBAHH
on
MPaKTUYECKOU
JeSATEIbHOCTH B
KU3HEHHBIX
CUTYaIUX;
OCO3HAHHBIN
BBIOOD u
MOCTPOCHUE
JaJbHEUIIeH
WHAUBHUIYaJEHO
U TpPacKTOpHUH
o0pa3zoBaHus Ha
Oaze
OpUEHTUPOBKU B




(22)

DNeKTpoIn3
pacTBOpOB U
pacriaBoB

H3

DneKTpoaun
3
pacTBOpOB
u
pacIuiaBoB.
[IpakTuuec
Ko€
HpUMEHEH
ue
AIIEKTPOJIN
3a.
DneKTpoan
3
pacTBOpOB
U
pacIiaBoB
AIIEKTPOIIU
TOB Ha
npuMepe
XJjopuaa
HATpHSL.
OnexTpoaun
TUYECKOE
HOJTy4YeHHe
TIOMUHUS

JdemoncTpa
111178

AJIEKTPOIIH3
pactBopa
cynbdara
(x;mopuia)

MEau

(23)

Ilonsarue o
KOppO3HH

Ilousarue o
KOppO3HH

OM BHJIE;
BJIAJIETh
HaBBIKAMH
OpraHHu3aIH 1
y4acTue B
KOJIJICKTUBHOM
JIEeITEIbHOCTH,
CaMOOIICHKA;
3HATH 00IIHeE
CITOCOOBI
TTOJTY9CHUS
METAaJIJIOB;
NMPOBOIUTH
CaMOCTOSITEJIbHBIN
ITOUCK
XUMHUYECKOU
nHpOpMaINU C
HCIOJIb30BaHUEM
Pa3IMYHBIX
HCTOYHHUKOB
(Hay4Ho-
MOMYJISIPHBIX
U3IaHUM,
KOMITBIOTEPHBIX
0a3 JaHHBIX);
BBLINIOJIHATH
TpeOoBaHuS,
MIPEIbSABIISIEMBIC

MO3HABATEIIBHBIX
3aad.

PeryasituBubie YY]|
- YMenue
dbopMynmupoBaTh IS
ceOst HOBBIC 3a/1a4Ml B

yuebe, YMEHHE
COOTHOCHUTH CBOH
IEUCTBUA C
TUIAHUPYEMBIMU
pe3ynbTaTamy,
OCYIIECTBIISITh
KOHTpPOJIb CBOEH
JIeATCIIBHOCTH B
rpoiiecce
JIOCTHIKEHUS
pe3ynbTaTa.
KommyHukaTnBHbIe
YVIA - VYmeHue
OpraHU30BBIBAThH
yueOHoe
COTPYAHUYECTBO |
HabmonaTs u
OIIKCBLIBATh
XUMHUYECKUM
AKCIIEPUMEHT v

IIOMOIIBIO poaHoro
sSA3bIKa n SA3bIKa

MUpe
npodeccuit

u

npodeccuoHanb

HBIX

IIPEANIOYTEHUM.




MCTAJIJIOB. METaJIOB. 00BSICHATH
CnocoObl CnocoObl HU3MCHCHUC
3aIUTHI OT 3aIUTHI OT CBOMCTB IPOCTBIX
BEIIIECTB
KOppO3uun KOPpO3UH.
K METAJIOB, a
Oppo3Hs TaKXe UX
MCTaJJIOB COCTUHEHUN
Kak (okcuaos,
OKHCIIUTEIT T'HAPOKCHIOB,
HHO-BOC- TUJIPUTIOB) B
CTAHOBHTE npezenax 0JHOro
. neproja u
JILHBIN "
IJIaBHOM
fiporecce noarpynst [1C,
S O630p Meramibr | - 06pasibl XapaKTEPU30BaATh
(24) | merannos IJIaBHBIX | MCTAJLIOB, XAMHYCCKHE
TJIaBHBIX MOATPYIIIL, UX OKCHUIIOB, | cBoiicTBa
HEKOTOPBIX
noarpynn (A- COCAUHEHU .. P HPOCTRIX BEILCCTB
rpymm) o COJICH, METaJLJIOB
- (rmaBHBIX
MIEPHONICCKO METaJII0B roarpym 1-3
W CHCTEMBI (OKCHIBI, rpyII), CBOiicTBA
XUMHYECKHAX OCHOBaHHUS HUX COEIMHEHUM
3JIEMEHTOB , COIIN), (oxcumos,
amdoTepH THJPOKCHJIOB),
0CTh 3aIACHIBATH
ypaBHEHUs
AITIOMUHUS o
peaknuii B
1 ero MOJIEKYJISIPHOM,
COCIMHCHU nonaom u OBP
5
6 | O630p Meramiel | - oOpasiisl XapakTepu3oBat
(25) | meTanioB moOOYHBIX | MEIH, b QU3NYCCKUE U
1000YHBIX noxrpymm, | Ke1esa, XUMHYECKUE
XpoMa, ux .
noarpynn (b- d- poma, ux. CBOICTBa
COCAUHCHHI
rpyII) JJIEMEHTHI | . METAJLIOB B
MIePUOTUIECKO CpPaBHEHHH C

XHUMHU.

PeryasituBubie YY/{
- YMmenue
dbopMynupoBath st
ceOs HOBBIC 3aJ1aUd B

yuebe, yMEHUE
COOTHOCHUTH CBOU
JIEHCTBHS c
IJIAaHUPYEMBIMU
pe3yJibTaTamy,
OCYIIECTBIISATh
KOHTpPOJIb CBOEH
JeSATEIBHOCTH B
nporecce
TOCTHKEHUS
[pe3ynbTara.




1 CUCTEMBEI

MeTaulaMu
XUMHYECKHUX IABHEIX
3JIEMEHTOB moArpym,
(Menp, LuHK, 3auChIBaTh
Kereso) ypaBHEHUS
peaKIui.
8 Oxkcuabl u Oxcunbl 1 | O6pasiipl 3HATE OCHOBHEIC
(26) | rugpokcuabl THIPOKCH]L | METALIOB  lcr10c0GbI IIOTYCHHS
METaJJIOB BI M XUMHUYECKHE
METaJJIOB, CBOMCTBA
ux
XUMHUYECK
ui
Xapaxrep.
Tema 6. Hemeransl - 94
1 | O630p cBoiicTB Hemeran | - oOpasibl CocTaBasTh BbInyCKHUK [Ho3naBaTebHbIC Pa3Butue onbiTa
(27) | HemerasIoB. JIBI, HEMETaUIOB. | (opmyIbl HAYYUTCHA YV — | PKOJIOTUYECKH
OKHCIUTEILHO XapaxkrTep COCTMHEHU I BorinyckHuk CAMOCTOSTENLHO OPUEHTUPOBAHH
) HCTHKA HEMETaJIJIOB Ha MOJIyYUT BHIGHPATH OCHOBAHHA oif §
BOCCTaHOBUTEN HICMCHTO OCHOBE CTPOCHUA | 43y 10kH0CTD U KpUTepuUu IS TPaKTHHECKON
bHBIE CBOICTBA BH nx atomos 1 30, B — JIeATELHOCTH B
MPOCTHIX OTIpECTISATH BU HAYYUTHCH: KU3HEHHBIX
THIUYHBIX BEILIECTS, XIMIYECKOi yCcTaHaBIIBaTh CUTYaIMsX;
HEMETAJIIOB KOBAJIEHT CBSI3H, THII NPUIUHHO- OCO3HAHHBIN
Hasl CBA3b KPUCTAJTINYECKON CJIIEACTBEHHBIC CBA3M, | BpIGOp U
KpHUCTall PELIETKH. yMEHHE  CO31aBaTh, | IOCTPOCHUE
AYECKUE HPUMCHATD 1 | nanpHenuen
PEIICTKH Hp606pa3OBBIBaTB HWHAUBUAYAIbHO
(aromHas, 3HAKH M CHMBOJBL, | i TPacKTOPUH
MOJIEKYJIS MOJIETIN U CXEMBI 1715 | 0Opa3oBaHUs Ha
pHas, perieHus yaeOHbIXx U | Oase
buznueck MO3HABATEJbHbBIX OPHUEHTHPOBKH B
e u 3a1a4. MHpPE
XUMHYEC Peryastusnpie YY]I | Tpodeccuii 1




KHe
CBOICTBA
MIPOCTBIX
BEILIECTB
HEeMETall
OB
2 Oxkcuabl Okcuabl | JleMoHcTpaIl
(28) HEMCETAJIJIOB U HeMmeTayur | MH: XapaKTepHU30BaTh
KUCJIOPOCOED OB: - ORUTAHUC — hyspyeckue u
JKalue coseo0Opa yr  cep I?I B XUMHIHCCKHC
KHCJIOTBI -3YIOLIHUE ?HCHopOﬂe’ CBOMCTBd,
BozopoHbLe " 3aIIMCHIBATh
ypaBHEHUS
COCAUHCHMS HEecoJ1e00 S —
HEMETaJJIOB pa3yromu peaxuuit
e B MOJICKYJISIPHOM,
COCMHEH MOHHOM U
ST OKHUCITUTEITHHO-
BOCCTAaHOBUTEIbH
oM BHJIC.

- YMenue
(bopMyIUpOBaTh IS
ce0st HOBbIE 3a/1a4H B
yuebe, yMeHHUe
COOTHOCHUTH CBOM
IEUCTBUA C
MJIAaHUPYEMBIMU
pe3ynbTaTamu,
OCYIIECTBIISITh
KOHTPOJIb CBOEH
JIeATEIbHOCTH B
npoiiecce
JIOCTH>KECHHUS.
pe3ynbTaTa.
KoMmyHnkaTuBHbIE
YV - VYwmenue
OpraHU30BBIBaTh
yuebHoe
COTPYAHUYECTBO u
Ha6nronate

Y OTIUCHIBATH
XAMUYECKUAMN
AKCIIEPUMEHT c
MOMOIIBIO  POIHOTO
SI3bIKa U SI3bIKA
XUMUHU

npodeccruonanb
HBIX
MPEAOYTECHUMN.




3 [[IpakTHYecka V3 | Unentud | Ilpakrtuyecka
(29) | an pabora Ne 1 3 | MKanusa g pabora Ne 1. BrinmyckHuk Ilo3HaBaTeIbLHBIE PaszBuTHe onbiTa
Perienue opraanue | OGopymoBaHu HAy4UTCA YV — | DKOJIOTHYECKHU
SKCIIEPUMEHTAT CKuX cu Brimyckmuk CaMOCTOSITENTHHO OPHCHTHPOBAHH
COCIMHEH MOJIYYUT ot
BHBIX 337144 110 A MaTepualbl ya BBIOMPATh OCHOBAHUS .
Ui, ISt BO3MOKHOCTh MPaKTUYECKOU
HEOPraHUYECKO . U KpUTCpHH  JJIA
MPOBENEH | ook HAYYUTHCS: T — JeSITEeIbHOCTH B
H XHUMHH. ue Iz 5 ’ JKA3HEHHBIX
IIpaBuna Th Ka4yecTBe I/IH PalOThL. yCTaHaBIMBATE CUTYyalUsX;
HHBIX HCT{%’KHHH IIPHIHHHO- OCO3HAHHBII
peaKmii. : CIIC/ICTBCHHBIC CBSI3H, | BriGop "
YMCHHC co3gaBarh, IMOCTPOECHUE
4 | IIpaKkTHYeCKa V3 | Unentud | Ipakruuecka PUMCHATD U | nanbHenIen
(30) | # padota Ne 2, 3 | uxauus s pabora Ne 2. peoOpasoBbIBATH WHIUBUTyAJIbHO
IIpaBuna Tb. Opranu4e | OGopyaoBaHU 3HaKH U CHMBOJBIL, | i TPaeKTOpHU
Pemenune CKUX - MOJIEIHM U CXeMbl IS | 0Opa3oBaHUS Ha
elIeHus yueOHbIX U | Oaze
SKCIIEpUMEHTAN COCTMHEH | \ratepparer p yq
BHBIX 3aJ1a4 1O uii, MO3HABATEIHHBIX OPUEHTHUPOBKH B
JUISt
9 MpOBeACH 3aJad4. MUpe
OpraHUYEeCKOn .
P He MIPaKTUYECKO npodeccuit u
XUMHH Ka4ECTBE i1 paGoTBL. npoheccHOHAbL
HHBIX HucTpykumn HBIX
peaKkinu TB IPEANOYTCHUIH
Ha WMOHBLI. )
5 IIpakTHyecka V3 | CsoiictBa | IIpakTnyecka McnoJib30BaTh KoMMyHuKaTUBHBbIE
s1 paGora Ne 3. st paboTa Ne 3. [mpuoOpeTeHHbIe VYV  -YwmeHue
IIpaBuna Tbh. OO6opynoBaHu BHAHUS U YMEHU B OpTaHW30BHLIBATH
(31) | Momyuenwue, 3 KHUCJIOT, eu MPaKTUYECKON yae6HOS
cobupanue W aCYEeTHI HCATCIIBHOCTH U
p p MaTepHalIbl y COTpYIHHYECTBO u
aCIO3HABaHUE 1o [IOBCC/HEBHOM
p AT - Ha6mronate
rasos YPaBHCHH | 11paKTUYECKO Y OMUCHIBATH
10, i paboTHI. X MUMHYISCKHI
MOJIYYEHHU OKCIICPUMCHT C




€ ra3os,
CHOCOObI
cobupanu

S U UX
UICHTH(]

UKaIs

NucTpykiuu
Thb.

(32)

I'enernueckas
CBS3b
HEOPTraHUYECKU
XU
OpraHUYECKUX
BEIIECTB

XuMuuec
KHe
CBOMCTBa
OCHOBHBI
X KJIACCOB
HEOpraHu
YEeCKHUX
COeIuHEH
15051
Kitaccud
AKaIUs U
HOMEHKII
aTypa
opraHuye
CKHUX
COeUHEH
15051

(33)

Hrorosas
KOHTPOJIbHAS
padora Ne 2

BrrsiBaen
ue YY]I,
CTENeHN
150:4
YCBOEHHUS
MOJTyYEHH
BIX NIPU
HW3y4YCHUU

CnpaBouHbIe
Ta0IHIIBI

3HaTh
TE€HETUYECKYIO

CBA3b
HCOPraHUYCCKUX
U OpraHU4YCCKUX
BCIICCTB.

IMOMOIIBIO
POAHOIO A3bIKa
nu
A3bIKA XUMHUH




JTAaHHBIX
TEM : «
MeTamisl
»,
«Hewmera
JITBD

(34)

briToBas
XUMHUYECKAs
IPaMOTHOCTh

Xumusa B
TTOBCEIHE
BHOM
JKU3HH.
Moromme
u
YUCTSIIHA
e
Cpe/CTBa.

BUACOPIIEM
«XuMHUs
BOKPYT Hac»
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