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MHNOACHUTEJBHASA 3AIINCKA

[Tpu m3yuennn Kypca «BBeneHue B XMMHIO» ydalldecs MOIYYalOT o0lee MpeACcTaBICHUuE O
HOBOM IIKOJIBHOM IPEAMETE.

Cpenu npo6iieM B IpenoAaBaHuy XUMUU HAUOOJIBIINE CIIOKHOCTH IS TI€JJarOTOB COCTABIISAIOT
JIBE:

- 7epBas CJIOXHOCTb 3aKJIIOYAeTCs B 3HAUUTENBHOW IEperpy3ke Kypca XMMHUHU OCHOBHOM
LIKOJBl B CBSI3U C MEPEXOJOM HAa KOHUEHTPUYECKYHO cucTeMy. MHTEHCHBHOCTH IPOXO0KJIEHUS
MaTepuaia B 8-M Kj1acce He IO3BOJIET CO3/1aTh YCJIOBUS /ISl pa3BUTHS IIO3HABATEIBLHOIO HHTEPECA K
IpeIMeTy, AJisl IOCTENEHHOTO YCBOGHUS CIIOKHBIX 0a30BBIX XUMUYECKUX NOHATUN. He ciydaiino mo
pe3yiabTaTaM MOHHUTOPHHTA B paMKax (eaepalbHOr0 SKCIHEPUMEHTa IO COBEPIIEHCTBOBAHUIO
CTPYKTYpBl U cojep:kaHHsl oOmiero oOpa3oBaHUs ydalluecs Ha3bIBAIOT XHMMHIO B YHUCIE CAMbIX
HETIOOUMBIX MPEIMETOB.

- BTOpas mpobiiema 3akKio4yaeTcs B COKpalleHHH o0beMa 4YacoB Ha M3y4YeHHWE XMMHUH Ha
0a30BOM ypoBHE B cTapuieil npoduiabpHOi mkone. OZHOTO Yaca B HEAETIO HEAOCTATOYHO JTAXKE IS
0erioro 3HaKOMCTBa C OPraHUYECKUMU BEIIECTBAMH, COCTABJIAIOIIMMU OCHOBY *HU3HU Ha 3emiie. B
11-m knacce 3HauyuTeNbHAS YacTh YYEOHOTO BPEMEHH PACXOAYETCs Ha MOBTOPEHHE, a TOYHEe,
MIOBTOPHOE MPOXOKJIEHUE OCHOBATEIbHO 3a0BITHIX MOHSTHUN, TEOPUH U 3aKOHOB OOIIEH XHWMHUH,
PaccCMOTPEHHBIX, HO HEJOCTaTOYHO ITPOYHO YCBOCHHBIX B OCHOBHOMH ILIKOJIE.

Hauano cucreMHOro n3yyeHuss XuMuu B 7-M KJ1acCe MO3BOJISIET:

- YMEHbBIIUTh HHTEHCUBHOCTbh IPOXOXKACHUS yUeOHOro MaTepuasa B OCHOBHON LIKOJIE;

- TOJIyYUTh BO3MOXHOCTb U3yuams, a HE NpPoXoOoums STOT MarepHuall, UMEThb BpeMs Ui

O0TpaOOTKH M KOPPEKIIUU 3HAHUN yJaIuXCs;

- (hopMupoBaTh YCTOMUUBBIN TO3HABATENILHBIA HHTEPEC K IPEAMETY;

- UHTErpuUpOBaTh XHMHIO B CHCTEMY €CTECTBEHHOHAYYHBIX 3HAHUW AJ1 (OpMUPOBaHUS

XMMHYECKON KapTUHBI MUpa KaK COCTABHON 4aCTU €CTECTBEHHOHAYYHOW KAPTHHBI.

Kypc XuMuM OCHOBHOW WIKOJIBI IpEUIAraeTcs M3y4aTb B JBa JTala: B CTaTUKE — COCTAB,
CTpoeHue M (pu3MuecKue CBOICTBA BEIECTB, M B JAMHAMHUKE -- XMMHUYECKHE CBOMCTBA BEILECTB,
00yCIIOBJIEHHBIE UX COCTaBOM U CTpoeHHeM. B 7-M kiacce ydaiiuecs 3HaKOMSTCSI C COCTaBOM U
KJaccu(uKanueil BelecTB, paccCMaTpUBAaIOT CMECH BEUIECTB M HMX COCTaB, H3Y4YalOT CHOCOOBI
paszaenenns cMeceil Ha OCHOBE (PU3NYECKUX CBOMCTB 00Pa3yIONIMX 3TH CMECH KOMIIOHEHTOB. Takum
o0pa3oM, Kypc XMMHUH 7-TO Kjlacca pealn3yeT 3HAYMTEIbHYI0 4YacTh MEPBOTO dTarna H3y4eHHs
IIKOJIBHOM JTUCIUIUIMHBI.

Kypc mnoctpoeH Ha wuaee peanu3aluud MEXNPEAMETHBIX CBSA3€H XUMUU C JPYTUMH
€CTECTBEHHBIMH AMCIMILIMHAMH, BBEJICHHBIMU B OOyU€HHUE paHee WM MapajljiesIbHO ¢ XUMHEH, a
IIOTOMY TMIO3BOJISIET AKTYaJIM3UPOBATh XMMHUYECKHE 3HAHMS YYaIUXCsl, MOJIyYEHHBIE Ha YpOKax
MPUPOAOBECHUs, Onojoruu, reorpaduu, QU3MKU M OpYrHX Hayk O mpuponae. B pesynbrarte
YMEHBIIAETCS NICUXO0JIOTHYECKasl Harpy3Ka Ha y4allluXcsl C MOSIBIEHUEM HOBBIX ITPEIMETOB. Takum
oOpa3om, (opMupyeTcss IOHUMaHue 00 MHTErpUpYIOLIEH pOJIM XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK, 3HAYUMOCTH 3TOTO NPEAMETA ISl YCIEIHOTO OCBOCHMSI CMEXHBIX JUCIUILINH. B KoHEUHOM
cyeTe Takasg  MEXIpeAMETHas  MHTErpauus  CIocoOCTBYeT  (OPMHUPOBAHMIO  €AMHOMN
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA YK€ Ha Ha4YaJIbHOM JTale U3y4eHUs] XUMHUH.

B cootBercTBUM ¢ TpeOOBaHUSMHU TOCYIapCTBEHHOIO0 0Opa30BaTENbHOIO CTaHAapTa B Kypce
MIOJUEPKUBAETCS, YTO XWMHA — HayKa »JKcnepuMeHTanbHas. IloatoMmy B 7-oM Kiacce
paccMaTpuBalOTCA TAaKHE METOJOJOTHYECKUE MOHATHS y4eOHOro MpeaMera, KaK HKCIEPUMEHT,
Ha0JI0IeHNEe, U3MEPEHKE, ONTMCAaHNe, MOJIETTMPOBAHUE, THUIIOTE3a, BEIBO/L.

[IpemioxeHHbIi Kypc Kak B TEOPETUYECKOW, TaK W B (DAKTUYECKON CBOEH YacTu
IIPAKTUKOOPUEHTUPOBAH: BCE MOHATHUS, 3aKOHBI U TEOPUH, a TAKXKE BaXKHEHILINE ITPOLIECCHI, BEIIECTBA
Y MaTepHalIbl JAIOTCS B IUIAHE UX MPAKTUYECKOIO 3HAYECHHUSI, IPUMEHEHHUSI BEIIECTB B IOBCETHEBHOU
JKW3HU U UX POJIA B )KUBOW U HE)KUBOM IIPUPOJIE.

3HaHMs, TOJy4aeMmble YYaIUMUCS Ha O3TOM OJTarne OOydeHHus, CIyXaT pPELIEHUIO 3aJayu
(dbopMHpOBaHHSA Y IIKOJIBHUKOB IE€PBOHAYAIBHOTO, IEJIOCTHOIO MpEACTaBIeHUs O Mupe. B



pe3yiabTaTe MPOMNEAEBTUYECKOM IMOATOTOBKM MO XHMMHHM ydalluecs JOJDKHBI — IOJYYHUTh
IIPEJICTABIEHMSI O COCTaBE BELIECTBA, @ TAKKE IEPBOHAYAIIbHBIE CBEACHNS O XUMUYECKUX 3JIEMEHTAX,
UX CUMBOJIaX, XMMHUYECKUX (popMyJiaX, MPOCTHIX U CIOKHBIX BellecTBaX. SIpkue (pakThl U3 UCTOPUU
OTKPBITUI XUMUYECKUX 3JIEMEHTOB, TOUCKA CIIOCOOOB CO3/IaHMsI HOBBIX COCAMHEHUI, HEM3BECTHBIX
MIPUPO/IE, CBEICHUS O HEOOBIUHBIX CBOMCTBAX OOBIUHBIX BEILIECTB U pa3rajika MPUUUH MIPOSBIICHUS UX
YIUBUTEIbHBIX CBOMCTB - BCE 3TO BBI3bIBAET HHTEPEC y ydaluxcs. MHTepec K XMMUM BO3ZHUKAET U B
TOM CJy4ae, KOrja ydJaliuecs MoJIy4aroT BO3MOXKHOCTb CAMOCTOSITEIBHO BBIINOJIHATE XUMUYECKHUM
HKCIEPUMEHT, IPOBOIUTH Ja0OpATOPHBIE HCCIEIOBAHUSA, IPHOOPETast yMEHHS U HABBIKK PaOOTHI C
XUMHYECKOH MOCYA0U, peaKTUBaMU.

3HAKOMCTBO YYalllUXCs C 3TUMHU BOIPOCAMH I1O3BOJIUT B CUCTEMATUYECKOM KypCe XUMHUHU
000CHOBAaHHO MEPEUTH K PACCMOTPEHHUIO CBOMCTB BEIIECTB M XMMHUECKUX SIBJICHUI B CBETE YUCHHUS O
CTPOEHHMHU BEILECTBA.

Coneprkanue Kypca “BBesieHue B XMMUI0” OPHECHTHPOBAHO Ha 0OecreueHre MoArOTOBKH
YUYAIIUXCS K M3YYEHUIO XUMUH B 8 Ki1acce BceX MpOoduiIei.

Pabouas nporpamma «BBenenue B xumuio» pazpadorana Ha ocHoBe [IpuMepHOii mporpamMmbl

OCHOBHOT0 00111€r0 00pa3zoBaHus M0 XUMHUHU U [Iporpammsel kKypca Xumuu Juist 7 KJ1accoB
obmieoOpazoBarenbHBIX yupexaeaui aBTopoB O. C. I'abpuensna u U.I'. OctpoymoBa «Xumusi.

BBoaHsbIl Kypey.

[IporpamMma paccuutana Ha 1 yac B Hezento, Bcero 34 yaca.

I.[e.m; H3YYCHUS NMMPONECACBTUIECCKOIO Kypca XUMHM:
MNOATOTOBUTD YHAIIUXCA K U3YYCHUIO y‘I€6HOFO npeamMceTa «XHUMU.
OcHOBHbIE 3aJa4YM U3yICeHUA NMPONECACBTUICCKOIo Kypca XuMMM:

Gopmuposanue y ydaluxcs XMMHUECKON KapTHHbBI MUpa KaK OPraHMYECKON YacTH €ro 1eJI0CTHOM
€CTECTBEHHOHAYYHON KAPTUHBI;

paszeumue MO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH yJammxcs
B TIpoIlecCe M3YyUCHUS UMM XUMHUYECKOW HAYKHU M €€ BKJIaJla B COBPEMEHHBIN HayYHOTEXHUYCCKHIMA
nporpecc;

Gopmuposanue BaXHEUIINX JTOTMYECKUX ONEpail MBIIUIEHUS (aHAJIN3, CHHTE3, 000011eHHE,
KOHKpETHU3alisl, CPaBHEHHE U JIp.) B IIPOLIECCE O3HAHUS CUCTEMBI BAKHEHIINX MOHATHUI, 3aKOHOB U
TEOPUI O COCTABE, CTPOEHUU U CBOMCTBAX XMMHUYECKUX BEIIIECTB;

gocnumaHue yoexIEHHOCTH B TOM, YTO IIPUMEHEHUE MOJIYyISHHbIX 3HAHUM U YMEHUN 110 XUMUU
SBJIAETCS OOBEKTUBHOM HEOOXOIUMOCTBIO Ui O€301acHOI paboThI C BELIECTBAMH U MaTepualaMy B
OBITY U Ha MMPOU3BOJICTBE;

npoekmuposanue N peanu3ayus BbITYCKHUKaMH OCHOBHOM IIKOJIBI JINUHOM 00pa30BaTeIbHOM
TPaeKTOPUU: BEIOODP Mpoduiis 00ydeHHs B CTapIlel IIKoJIe WK MPo(ecCHOHAIBHOTO
00pa30BaTEeNbHOTO YUPEKICHUS;

06/1a0eHue KITFOYEBBIMU KOMIICTCHIUAMHA (y‘-IC6HO-HOSH&B&TCJ’ILHHMI/I, I/IH(I)OpMaI_[I/IOHHBIMI/I,
OCHHOCTHO-CMBICJIOBBIMH, KOMMYHI/IKaTI/IBHBIMI/I).

JIMYHOCTHBIE, MeTaNlpeIMEeTHbIE U NPeIMeTHbIE Pe3yJbTAThI 0CBOEHHS KOHKPETHOI0
yueOHOro npeamMera

JlesiTenbHOCTh 00pa30BaTENBHOTO YUPEKICHHS B 00YUEeHUH XUMHUH JI0JKHA ObITh HallpaBlieHa Ha
JOCTUKEHHE 00YUAIOIKUMUCS CIEIYIOINUX JUYHOCTHBIX Pe3yIbTATOB:



anumﬁc;[ OOJDKCH: 3HAmMb U NOHUMAMb. OCHOBHBIC HCTOPHUYCCKUC CO6BITI/I$I, CBsI3aHHBIC C
Pa3BUTUCM XHUMUHU U 06L[I€CTBa; JOCTHIXCHHSA B 00J1aCTH XMMUHU U KYJIbTYPHBIC TpaaAULIUN (B
YaCTHOCTHU, HAYUHBIC TpaI[I/H_[I/II/I) CBOCH CTpPAaHBbI; O6IJ.I€MI/Ip0BBIC JOCTHIXKCHHUA B obnactu XHUMUU,
OCHOBEI 3JOpPOBOTO 06pa3a JKU3HU, ITpaBHJia IIOBCACHUA B qpe3BanI71Hbe CUTyalusXx, CBSA3aHHBIX C
BOS,I[GfICTBHCM Pa3IMYHBIX BEHIECCTB, COMUAJIBHYIO 3HAYUMOCTb U COACPKAHNEC npo@eccnﬁ,
CBA3aHHBIX C XHMHeﬁ; OCHOBHBIC ITpaBa U 0053aHHOCTH rpaxxaaHuHa (B TOM YHCJIC yqameroc;l),
CBA3aHHBIC C JIMYHOCTHBIM, HpO(bGCCI/IOHaJIBHBIM H )KU3HCHHBIM CaMOOIIPCACIICHUCM,

UCNbIMbIEAMb. YYBCTBO T'OPOCTH 32 POCCUNCKYI0 XMMHUYECKYIO HAYKY U YBOKEHUE K UICTOPHH €€
Pa3BUTHS; YBAXKEHUE U IPUHATHE JOCTUKEHUN XMMUU B MUPE; YBAXKCHUE K OKPYKAIOILUM
(ydgamummcs, yauTessiM, pOAUTENSAM U JIp.) - YMETh CIyLIaTh U CIbIIIATh NapTHEPA, IPU3HABATH IPAaBO
KaX/10T0 Ha COOCTBEHHOE MHEHHE M IPUHUMATh PEIICHHS C y4ETOM MO3UINI BCEX YUaCTHUKOB;
CaMOYBaKCHHE U SMOLIMOHATIbHO-TIOJI0KUTEIBHOE OTHOLLIEHHE K ce0e;

npu3HAas8ams: EHHOCTD 3JI0POBBS (CBOETO U APYTUX JOJIEH ); HEOOXOIUMOCTh CAMOBBIPAXKECHHS,
camopealii3aliu, COIUaIbHOTO MPU3HAHUS;

oco3Haeams. TOTOBHOCTH (I/IJ'II/I HeFOTOBHOCTB) K CaMOCTOSATCIIbHBIM ITIOCTYIIKaM U I[efICTBHﬂM,
IMPUHATHIO OTBETCTBCHHOCTH 3a UX PE3YJIbTAThI; TOTOBHOCTDH (I/IJ'II/I HCFOTOBHOCTL) OTKPLITO
BBIPpAXKATb U OTCTAMBATH CBOIO MO3UIHUIO U KPUTUIHO OTHOCUTHCSA K CBOUM ITOCTYIIKAM;

npossnams. T0OPOKEIATeIbHOCTh, TIOBEPHE U BHUMATEIBHOCTb K JIOJIIM, TOTOBHOCTh K
COTPYAHHYECTBY U APYKO€, OKa3aHUIO MTOMOIIU HYXJAIOIUMCS B HEH; yCTOMYMBBIN
MO3HABATEJIbHBIA UHTEPEC, HHUITUATUBY U JIFOO03HATEILHOCTh B U3yUYE€HUU MUPA BEILIECTB U
peaKkLuil; 1eNeyCTPEMIIEHHOCTh U HACTOMYMBOCTh B JOCTUKEHUHU LIEJIEH, TOTOBHOCTb K
MIPEOIONECHUIO TPYAHOCTEH; YOSKICHHOCTh B BO3MOKHOCTH MMO3HAHUS TIPUPOJIBI, HEOOXOJUMOCTH
Pa3yMHOTO MCIIOJIb30BaHUSI IOCTHKEHUN HAYKU M TEXHOJIOTUH ISl pa3BUTHUS 00IECTBA;

yMemb. YCTAaHABIUBATH CBSI3b MEXIY LEIbI0 U3YUEHUS XUMHUH U TEM, JUJI 4YETO OHA OCYLIECTBIISAETCS
(MOTHBaMHu); BBITOJIHATH IPOTHOCTUYECKYIO CAMOOLIEHKY, PErYIHPYIOIIYI0 aKTUBHOCTh JINYHOCTH
Ha JTaIe €€ BKIIOUYEHHUs B HOBBIA BUJI J€ATEIbHOCTH, CB3aHHBIN C HAYAJIOM U3Y4YEHHUS HOBOT'O
y4eOHOT0 MpeIMeTa - XUMHH; BBITIOIHATH KOPPUTHPYIOLIYIO CAMOOILICHKY, 3aK/II0UAIOIIYIOCs B
KOHTPOJIE 3a MPOLIECCOM M3YyUEHHUS] XUMUU U BHECEHUH HEOOXOIUMBIX KOPPEKTUBOB,
COOTBETCTBYIOIIMX 3TalaM M croco0aM U3yueHus: Kypca XMMHH; CTPOUTD KU3HEHHBIE U
npodeccuoHaNbHbIE MJIaHbl C Y4€TOM KOHKPETHBIX COIIMAIbHOMCTOPHUUECKUX, TOJTUTUYECKUX U
HKOHOMHYECKUX YCIOBUI; OCO3HABATh COOCTBEHHBIE LIEHHOCTH U UX COOTBETCTBUE IPUHUMAEMBIM B
JKU3HM PELICHUSIM; BECTH IUAJIOT Ha OCHOBE PABHOIIPABHBIX OTHOLICHUI U B3aUMHOTI'O YBAXKEHUS,
BBIJIETISITh HPABCTBEHHBIH aCMEKT MOBEACHUS U COOTHOCUTD MTOCTYIKU (CBOU U APYTUX JIIOJEH) U
COOBITHS C IPUHATHIMHU 3THYECKUMHU HOPMaMH; B Mpe/iesiaX CBOMX BO3ZMOXKHOCTEH
IIPOTUBOAECUCTBOBATH ACUCTBUAM U BIUSHUAM, IIPEACTABIISAIOIUM YIPO3Y KU3HU, 3I0POBbIO U
0€30MaCHOCTH JIMYHOCTH U OOIIECTBa.

MeTal'lpeI[MeTHblMl/[ pe3yJbTaTaMi OCBOCHHS BBIITYCKHUKaMU OCHOBHOI IIIKOJIEI IporpamMmslI 110
XUMHU SABIISIFOTCS:

* OTIPECIISTH MPOOJIEMBI, T. €. YCTAaHABIMBATH HECOOTBETCTBUE MEXKIY KEITAEMBIM H
NEUCTBUTEIHLHBIM,

+  COCTAaBJIATH CJIOKHBIN IJIAH TEKCTA;
*  BIAACTb TAKUM BHUJIOM U3JIOKCHUS TEKCTA, KAK IIOBECTBOBAHHUE;
+  IOJ PYKOBOACTBOM YUHUTEJISI IPOBOJUTH HEMOCPEICTBEHHOE HAOIIOACHNE;

+  TOJ PYKOBOJCTBOM Y4HUTENS ODOPMIIATH OTUET, BKIIOUAIOIINI ONKcaHue HaOII0eHHUs, €T



pe3yJIbTaTOB, BEIBOJOB;

+  HCIIOJIb30BaTh TAKOW BUJ MBICIIEHHOTO (M€aJIbHOTI0) MOJEINPOBAHHUS, KaK 3HAKOBOE
MOJICIIMPOBaHNe (Ha MPUMEpE 3HAKOB XUMUYECKUX JIEMEHTOB, XUMUYECKUX (hopMyn);
MCIOJIb30BATh TAKOW BUJI MAaTEPHAIBHOTO (IIPEIMETHOTO) MOJICIIMPOBAHUS, KaK (pu3mueckoe
MOJIETMPOBaHUE (Ha IPUMEPE MOJEIUPOBAHMS ATOMOB U MOJIEKYI);

. IIOoJIy4aTb XUMHYCCKYTO I/IH(l)OpMaHI/IIO M3 pas3IMYHbIX HCTOYHHUKOB,

. OIIPECACIIATH O0OBEKT U aCHeKT aHaJIN3a U CHHTEC34a,

. OIPCACIIATL KOMIIOHCHTBI 00BEKTa B COOTBETCTBHMH C aCIIEKTOM aHaIu3a 1 CHUHTC34a,

. OCYHICCTBIIAThL KAUCCTBCHHOC U KOJIMYCCTBCHHOC OIMMCAHUC KOMIIOHCHTOB O6’beKTa;

. OoNpCACIATL OTHOIICHHA 00BEKTA C APpyruMunu O6T>6KTaMI/I;

. OMPECACIIATh CYIIECTBCHHBIC ITPU3HAKN 00BeKTa.

HpeL[METHbIMI/I pe3yJbTaTaMi OCBOCHU A BBIITYCKHHKaMH OCHOBHOM IITKOJIBI IIporpamMmel 110 XuMHUH
SABJIAKOTCA:

UCIIOJIb30BATh NIPU XapAKTEPUCTHUKE BEIIECTB MOHITHS: «aTOM», «MOJIEKYJIa», «XUMUYECKUN
AIEMEHT», «XUMUUYECKHI 3HAK, MJIM CUMBOJI», «BEIIECTBOY, KIIPOCTOE BEIIECTBOY, «CIOKHOE
BEIIECTBOY, «CBOMCTBA BEIIECTBY», «XXUMUICCKUE SIBICHUS, «(DU3HUUCCKHUEC IBICHUS,
«K03(PHUIMEHTBI», KAHIACKCHI», «KOTHOCUTEIbHAS aTOMHAs Maccay, «OTHOCHTEIIbHAS
MOJIEKYJISIPHAs Maccay, «MaccoBasi JA0JIs JIIEMEHTa»; 3HaTh: IPEAMEThI U3yUEHUs
€CTECTBEHHOHAYYHBIX JUCIUIUIMH, B TOM YHCIIE XUMUU; XUMU4Yeckue cuMBoiibl: Al, An, C,
Ca, Cl1,Cn, T'e, H, K, K, Mna, Xa, O, P, 8, 81, /i1, ux Ha3BaHUs ¥ POU3HOIICHUE;

I(J'IaCCI/I(l)I/II_II/IpOBaTB BCIIECTBA IO COCTAaBY HA MPOCTHIC U CIIOKHBIC,
pa3indaThb: TCJIa U BCIICCTBA, XUMHUYECKHM 3JIEMEHT U IMPOCTOC BCUICCTBO,

OIHUCHIBATH: ()OPMBI CYIIECTBOBAHUS XUMUYECKUX JIEMEHTOB (CBOOOAHbIE aTOMBI, IPOCTHIE
BELIECTBA, CII0XKHbBIE BellecTBa); TabauuHyto popmy Ilepuonnyeckoil cuCTEMbI XMMHUYECKUX
3JIEMEHTOB; MOJI0KeHue 3nemenTa B Tadnuue J[. . MenneneeBa, ucnosnb3ys NOHATUS
«IIEPUOM», «TPYIIA», «TJIaBHAs MOArPYIIAY, «I1000UHAas MOArPYIINay; CBOICTBA BEIECTB
(TBepIBIX, JKUIKUX, Fa3000pa3HbIX);

OOBSACHATH CYIIHOCTh XUMUYECKUX SIBJICHUHN (C TOUKH 3pEHUSI AaTOMHO-MOJIEKYJIIPHOTO
YY€HHS) U UX IPUHLHUIIMAIBHOE OTINYHE OT (PU3HUUECKUX SBICHMIA;

XapaKTepU30BaTh: OCHOBHBIC METO/IbI U3YUCHUS €CTECTBCHHBIX JUCIUILINH (HAOJIr0ICHUE,
AKCHEPUMEHT, MOJICITUPOBAHKE); BEIIECTBO 110 €r0 XMMUYECKOM (OpMyJie COrJIaCHO IUIaHYy:
Ka4yeCTBEHHBIN COCTAB, THUII BEIIECTBA (ITPOCTOE HITH CIOYKHOE), KOJIMYSCTBEHHBIN COCTAB,
OTHOCHUTEJIbHAS MOJICKYJISIpHAsi Macca, COOTHOIIIEHUE MACC JIECMEHTOB B BEIIECCTBE,
MacCCOBBIC JIOJIM DJIEMEHTOB B BEIIECTBE (JIJIs CJIOXKHBIX BEIIECTB); PO XUMHH
(TIOJIOXKUTENIBHYIO U OTPULIATENIbHYIO) B )KU3HU YEJIOBEKa, apTYMEHTUPOBATh CBOC
OTHOIIICHUE K ATOU TpobIIeMe;

BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO MAcCy BEIECTBA U MaCCOBYIO JIOJIIO

XUMHNYCCKOI'O 3JICMCHTA B COCANHCHUAX

MIPOBOIUTH HAOJIOICHUS CBOMCTB BEIIIECTB M SIBJICHUH, MPOUCXOIAIINX C BEIIECTBAMHU;



+  coOxroaTh mMpaBuila TEXHUKH 0€30MacHOCTH MPU POBEICHUH HAOIIOICHUN 1
1ab0PaTOPHBIX OMBITOB.

Coaep:xanue nporpamMmmbl «Xumus .BBogHbIH Kype»
Paznen 1. «XumMus B eHTPe ecTeCTBO3HAHU» (5 4.)

XuMHs - 4aCTh €CTECTBO3HAHUS. B3aMMOOTHOIIEHUS YETOBEKA U OKPYKAIOILIEro MUpa.

[Ipeamer xumun. Gusnyeckue Tena u Bemecrsa.CpoiicTa BemecTs. [[pumeHenune BeniecTs Ha
OCHOBe uX cBoiicTB. HabmoieHne kak OCHOBHOM METO ITO3HAHUS OKPY’KAIOIIEro MUpa. Y CII0BUS
npoBeaenus HabmoaeHus. [ 'unoresa. Dxcnepument. Beioa. Ctpoenue miamenu. Jlaboparopus u
obopynosanue. Mopens, mogenupoBanue. OcoOeHHOCTH MOAETHPOBaHuUs B reorpaduu, pusnke,
6uosioruu. Mojenu B 6nonorun. Mymsbku. Monenu B ¢pusnke. DnekTpodopHasi MallvHa.
I'eorpaduueckue Mmoenu. XUMUYECKHE MOJICNIN: TIPEeAMETHBIE (MOJIEIH aTOMa, MOJIEKYI,
XUMHUYECKUX U MPOMBIIIEHHBIX IPOU3BOCTB), 3HAKOBbIE, MJIM CUMBOJIbHbBIE (CHMBOJIBI 3JIEMEHTOB,
(OpMyIIBI BEIIECTB, yPaBHEHUS peaKinii). XMMHUYECKAN MIEeMEHT. XUMHUYeCKue 3HaKu. Mx
o0o03HaueHMe, MPOU3HOILIEeHHE. XuMHuueckue (Gpopmyiisl BeecTB. [IpocThie U CI0KHbBIE BELECTBA.
Wupekcsl u koappunmenTsl. KauecTBeHHBIN U KOJMUECTBEHHBIH COCTAB BEIIECTBA. Y HUBEPCAIbHBIN
XapakTep MOJI0KEHUN MOJIEKYIIPHOKMHETUYECKOU Teopun. IIoHATHSA «aToM», «KMOJIEKYJIa», «HOH».
Crpoenue BentectBa. Kpucrannmueckoe coctosiHue BemiecTBa. Kpucrannnueckue peleTky TBEpbIX
BemiecTB. JJuddysus. bpoyHoBckoe aBrkeHue. BemecTBa MONEKYISIPHOTO M HEMOJIEKYIISIPHOTO
crpoenus. [Tonstue 06 arperaTHOM COCTOSHUU BellecTBa. OU3NUECKUe U XUMUYECKHE SBICHHUS.
I"a3000pa3Hble, KHUIKKUE U TBEp/ble BeliecTBa. AMopdHbIe BemecTBa. CTpoeHue 3eMiu: apo,
MaHTHs, Kopa. Jlutocdepa. Munepaibl u ropHsie mopoibl. Marmatuyeckue u ocagoyHble
(Heopranu4eckue U OpraHM4ecKHe, B TOM YHCIIe U TOpIoYne) Moposl. XMMUYECKHUM cOCTaB KUBOU
KJIETKH: HEOpraHn4eckue (BoAa U MUHEPAJIbHBIE COJIN) U OpraHndeckue (OesIKu, )KUPBI, YTIEBOIbI,
BUTaMMHBI) BeliecTBa. buonornyeckas posb Bojibl B xkHBOH KiieTke. @oTocunTes. Xiopoduu.
buonoruueckoe 3naueHne KUPoB, OEIKOB, 3PUPHBIX Maces, YIJIEBOJ0B U BUTAMUHOB ISt
KHU3HEIeSITeNIbHOCTH opranu3MoB. KauecTBeHHbIe peakiuu. Pacrio3zHaBaHue BEIECTB ¢ TOMOIIbIO
KAaueCTBEHHBIX pEeaKIUi. AHAINTUYECKUI curHail. OnpenenseMoe BEMECTBO U PEaKTUB Ha HETO.

JdemoncTpanum:

1. Komnekuus pa3auyHbIX TPeIMETOB WU GoTorpaduil NpeMeTOB U3 aTIOMUHUS IS
WJUTIOCTPALUK HIEU «CBOMCTBA — IPUMEHEHHUEY.

2. YuebHOe 000pyI0BaHUE, UCIIOIb3YeMOe Ha ypoKax (pu3nku, OMoJI0ruu, reorpaduu 1 XUuMHUH.

3. DnextpodopHas MamuHa B AelictBuu. ['eorpadguueckue Mmozaenu (riaodyc, kapra).
Bronornveckne Moaenu (MyJIsHKH OPTaHOB M CUCTEM OPTaHOB PACTEHHI, )KHBOTHBIX U
genoBeka). Puzndeckne 1 XUMHUUECKUE MOJICITH aTOMOB, MOJICKYJT BEIIECTB U
KPUCTANTHYECKUX PEIIETOK.

4. OObeMHBIE U H1apOCTCPIKHCBBIC MOJACIN BOJAbBI, YTTICKHCJIOTO U CCPHUCTOI'O Ira30B, MCTAaHaA.

5. OO6pasmpl TBEPABIX BEUIECTB KPUCTATUTMIECKOTO CTPOeHHUsA. MOIen KPUCTATUTHIECKUX
pELIETOK.

6. Bopa B Tpex arperatHbeiX cOCTOSHUSAX. KOJUIEKIHS KpUCTANTNYECKUX U aMOP(HBIX BEIIECTB
U U30eNIUi U3 HUX.

7. Komnekuus MUHepasioB (J1a3ypuT, KOPYH, XaJbKOUPHT, (IIIOOPUT, TAIIUT).

8. Kounekmus TopHBIX TOpoa (TPaHUT, pa3IuyHbIe (POPMBI KaTbIIUTa — MEJI, MpaMop,



W3BECTHSK).

9. Komreknus roproynx UCKonaembix (He(Th, KAMEHHBIN yroJlb, CIAHIIBI, TOPD).

JleMOHCTPALIMOHHBIE IKCIIEPUMEHTBI

1. Hayunoe HabmtosieHue u ero onucanue. M3zydenue cTpoeHus miaMmeHu.

2. CnuproBast SKCTpaKUus XJIOpohuiia U3 3eJIeHbIX JTUCTHEB PACTCHHIA.

3. «llepenuBaHue» yrieKucioro ra3a B CTakaH Ha ypaBHOBEIIEHHBIX Becax.
4. KauecTBeHHas peakiiys Ha KUCIOPOI.
5

KauecTBeHHast peakuus Ha yIJIEKUCIIBIN ra3.

JlabGopaTropHblie padoThbI:

1. PacmpocTpaHeHue 3amaxa OfeKOJI0Ha, JyXOB WK JIe300paHTa Kak mpoiecc Tudy3um.
Habnronenne OpoyHOBCKOTO ABMIKEHUS YaCTHYEK YEPHOM TYIIH 10T MUKPOCKOIIOM.
Judy3us nepmanranara Kaius B KeJaTHHE.

OOHapyxeHue 3(UPHBIX Macell B alleIbCHHOBON KOPOUKe.
W3yueHne rpaHuTa C IIOMOMIBIO YBEIMYUTEIBHOTO CTEKIIA.
Omnpenenenne cofep kaHus BOJBI B PACTCHUU.

OObHapy>keHue mMaciia B CEMEHax MOJICOJIHEYHHUKA U IPELIKOTo opexa.

OOHapyxeHue Kpaxmasa B MIIEHUYHOM MyKe.

© O N o a Bk~ D

BiaumopeiicTBue ackopOMHOBOM KUCIOTHI C HOJIOM (ompenenenne ButamuHa C B pa3iIHuHbIX
COKax).

10. IIpomyBaHHE BBIIBIXa€MOTO BO3IyXa Yepe3 U3BECTKOBYIO BOIY.
11. OO6HapyxeHue U3BECTKOBOM BOJBI CPE/IU Pa3IMUHbIX BEILECTB.
IIpakTH4eckune padoThI:
1. 3naxomcTBO ¢ 1a6opaTopHBIM 00OpyaoBaHUeM. [IpaBuia TeXHUKN 6€30MaCHOCTH.

2. HaGmonenue 3a ropsieit cBedoil. Y cTpoicTBO 1 paboTa CIUPTOBKHU.

Pa3znes 2. MaTtematuka B xumuu (6 4)

OtHocuTeNnbHAs aTOMHAs Macca 3ieMeHTa. MonekynspHas macca. OnpeiesieHue OTHOCUTEIbHON
aTOMHOW MacChl XUMHYECKHX dIeMeHToB 110 Tadmmie JI. 1. MenneneeBa. Haxoxmenne
OTHOCHUTEIILHON MOJIEKYIJISIPHOM Macchl 10 (popMyIie BEmecTBa Kak CyMMbI OTHOCUTEIIBHBIX aTOMHBIX
Macc, COCTABJISIONIMX BEIIECTBO XUMHUECKHUX 3J1eMEHTOB. [IoHATHE O MaccOBOM J10JIe XUMUYECKOTO
aeMeHTa (H) B CJIIOKHOM BEIIECTBE U €€ pacueT 1o ¢opMysie BemecTBa. Haxoxaenue ¢hopmys
BEIIECTBA 110 3HAYCHUSIM MAaCCOBBIX J10JIeH 00pa3yIOINX €ro 3JIeMEHTOB (AJIs JBYX4acOBOTO
u3yueHus kypca).Uncreie BemectBa. Cmecu. ['ereporennsie 1 roMoreHHble cMecH. ['a3000pa3Hbie



(BO31yX, MPUPOIHBIN Ta3), )kuakue (HedTh), TBEpABIE cMeCH (TOPHBIC TTOPOIbI, KYJIMHAPHBIE CMECH 1
CUHTETHUYECKHE MOoIIue cpeacTna).OnpenencHue oo0beMHol nomum ra3a (¢) B cmecu. Cocran
aTMoc(epHOro BO3/lyxa U MPUPOTHOTO ra3za. Pacder oObema J10JM Ta3a B CMECH I10 €r0 00beMy H
Haob6opor. [Tonsarue o I1JIK. Maccopas nons BemiectBa (%) B pactBope. KoHrieHTpamms.
PactBoputens u pacTBOpeHHOE BellecTBO. Pacuer Macchl pacTBOPEHHOIO BEIIECTBA MO Macce
pacTBopa U MaccoBOil 1oJie pacTBOpeHHOro BemecTBa.[loHsITHE 0 YMCTOM BEIIECTBE U IPUMECH.
MaccoBas noiist npumecu (1) B 00pasiie ucxoiHoro Bemiecta. OcHoBHOE BellecTBO. Pacuer maccol
OCHOBHOTO BEILIECTBA M0 MAcCCe BEILIECTBA, COJACPIKAIIETO ONPEICICHHYI0 MAaCCOBYIO OO
MpUMECEH.

JdemoHcTpaumnu:

Konneknus pa3nuyHbeIX BUOB MpamMopa U U3JI€JIUi U3 HETO.
CMech peyHOro U CaxapHOro Mecka 1 UX pa3JeieHue.
Komnexnust HeTH 1 HEPTETPOAYKTOB.

Komnexiust ObITOBBIX CMECEH.

Juarpamma coctaBa aTMOC(EpHOTO BO3/AyXa.

JuarpamMma cocraBa MpUPOIHOTO Ta3a.

N o g~ w NhoRF

Komnexnnsa «MuHepasbl 1 TOPHBIE TOPOIBDY.

IIpakTnyeckune padorTnl

1. HpI/IFOTOBJ'IeHI/Ie pacTtBOpa € 3aJIaHHOM MacCOBOM HOJIEH PAaCTBOPCHHOTO BEIICCTBA.

Paznen 3. SIBienusi, npoucxoasinye ¢ Bemecrsamu (54)

CriocoOnl pa3zeneHusi cMeceil 1 ouncTka BenlecTB. HekoTopeie mpocreiiime crnocoobl pa3ieneHus
CMECE: IPOCENBAHNE, PA3/IEICHUE CMECE! TIOPOILIKOB KeJe3a U CEPhl, OTCTaUBaHME, JCKaHTAlMs,
LEHTPUPYTUpOBaHUE, pa3/ieJIeHHE C TOMOIIBIO JeTUTETbHON BOPOHKHU, (PUIBTPOBAHHUE.
dunbTpoBaHue B 1abopaTopuu, ObITY M Ha pou3BoAcTBe. [loHsaTHe 0 PpunbTpaTe. Ancopouus.
[Tonsitre 06 ancopbumu u agcopOeHTax. AKTUBUPOBAHHBIN Yrojlb KaK BaKHEHIINNA a/IcCOpPOEHT.
VYerpoiictBo npoTtuBorasza. CriocoObl OUMCTKH BOJBI. JIucTUiisius (IeperoHka) Kak mporece
BBIJICJICHUS BEILIECTBA U3 KHUJKOH cMecH. JIMCTUIITMpOBaHHAs BoJia U 00J1aCTH €€ IPUMEHEHHUS.
Kpucrannuzanus uin BeimapuBanue. Kpucramimsanus 1 BeIIapuBaHKUe B JIAOOPATOPUHU
(xpuctamuzatopsl U GpapdopoBble YallKy /7S BeIapuBaHus) U npupoe. [leperonka nedru.
Hedrenpoaykrsl. @pakiinoHHast meperoHka >kMJIKOro Bo3ayxa. XMMHUYECKHe peakluy Kak Mpoliecc
MIPEBPALICHNS OJHUX BEUIECTB B IPYrHe. Y CIOBUS IPOTEKAHUS U IPEKPALLICHUS] XUMUYECKUX
peakimii. ConpukocHOBeHHE (KOHTAKT) BellecTB, HarpeBanue. Katanuzatop. Maruéurop.
VYnpasnenue peakuusiMu ropeHusi. [I[pusHaky XUMHUYECKUX PEeaKIHil: U3MEHEHHE 1[BETa,
o0pa3oBaHHUE 0CAKa, pACTBOPEHUE MTOJIyY€HHOI'O 0Ca/IKa, BBIJICJIEHUE ra3a, OsIBICHUE 3aIaxa,
BBIJIEJICHUE UJIU TIOTJIOIIEHNE TETUIOTHI.

JdemMoHcTpanuu
1. ®unbtp llorTa. Boponka broxuepa. YcranoBka i1t pUIbTpOBaHUS MO BAKYYMOM.
2. PecnupaTtopHble MaCKH U MapJieBbIC MOBSA3KH.

3. IIportuBoras u ero ycTpoucTBo.



4.

Konnexnus «HedTh u HEPTETPOTYKTHI.

I[eMOHCTpaIIHOHHLIe IKCIICPUMCEHTHBI

1.

2
3.
4

o1

10.

11.
12.

13.

Pazngenenue cmecu IIOopouIKa CCPhbI M KCIJIC3HBIX OIMUIIOK.
Pazngenenue cmecu IOopouIKa CCPLI U IECKaA.
Pazngenenue cmecu BOAbI U PACTUTCIILHOTO Macjia ¢ TIOMOIIBIO JIEITUTEIbLHOM BOpPOHKH.

[ToryueHnue AMCTUINIMPOBAHHOM BOJIBI C TOMOUIBIO JIAOOPATOPHON YCTAaHOBKU IS
MIEPETOHKU KUKOCTEH.

Pa3nienenue cMecu nepMaHrasaTa U AMXpomara Kajlaus CriocoOOM KpUCTaNIU3aliH.
B3anmoneicTBre kKene3HbIX ONUIIOK U MOPOILKA CEPhI IPU HATPEBAHUH.

HonyquI/Ie YIJICKUCIIOIO ra3a B3aUMOJACHCTBHEM MpaMopa C KHUCJIOTON U 06Hapy>KeHHe €ro
C IOMOILIBIO U3BECTKOBOM BO/IBI.

Karanutnueckoe Pa3JIOKCHHUEC IICPOKCHU A BOJAOPOIa (KaTaJ'II/I3aT0p - JUOKCH I MapraHia
(V).
O6Hapy>1<eHHe pacTBOpa HICJI049U C IOMOIIbIO HHAUKATOPA.

B3anMopencTere pacTBOpa nepMaHraHaTa Kajaus U pacTBOpa JUXpoMara Kajus ¢
PacTBOpPOM cyiab(pura HATPHA.

B3anmopeiicTBHe pacTBOpa NepMaHIaHATa KaJIusl ¢ aCKOPOMHOBOIT KHCIOTOIA.

B3aumoneiicTBue XJ10pU/IA HKej1e3a € KeJITOH KPOBAHOM COJIBIO H THAPOKCHIOM
HATpHA.

B3aumoneiicreue ruapoxcuaa xeinesa (III) ¢ pactBopoM CoJITHON KUCJIOTHI.



TemaTnueckuii miian

KoandecTBO 4acosB 1mo IJIAHUPOBAHHU IO

Ne
KoimuecTBo
HazBanue TemMbl qacoB KOHTPOJ snabopaTopH
YPOKH bie padoThI U
HbIe Pa0doThbI
T.J.
Xumus B LIEHTpE
1 €CTECTBO3HAHHUS 10 10 i 5
MareMaTrka B XUMUHU
2 12 12 1 1
SABnenus, npoucxoasmue ¢
3 BElECTBAMU 10 10 1 3
Pacckasbl 0 XUMUU
4 2 2 ; ]
Jlureparypa
1. T'abpuensH O.C., OctpoymoB N.I'., Axnebunun A.K. Xumus 7 knacc. BBonHbIi Kypc.

VYuebnoe nocodbue - M.: Jlpoda, 2013.

I'a6puensu O.C., Hunapesa I'.A. Xumus 7 knacc. Meroandeckoe nocooue K
nponeaeBTuaeckomy kypcy ['abpuensu O.C., Octpoymos WU.I'., Axne6unun A.K. «Xumus
7 xnacc. BBonHbIi Kype». - M.: JIpoga,2012.

Ia6puensu O.C., lunapesa I'.A.. Xumus 7 xnacc. Pabouas rerpanp. - M.:[Ipoda,2013.

INabpuensn, O.C. Xumus. 8 k1. : xuMudeckuii sakcriepumenT B mikoiie / O. C. I'abpuensy, H.
H. Pynog, B. 1. Toakynos. - M.: [Ipoda, 2009.

INabpuensn, O.C. Xumus. 8 ki. : HacTonbHast kaura s yuutens / O. C. T'abpuensn, H. I1.
BockobGoitnukoBa, A. B. fAmrykosa. - M.: Jlpoda,




KAJIEHJIAPHO-TEMATHUYECKHWH IVIAH

No | Tarta Tema ypoka Conepxanue ypoka DKCIEPUMEHTHI Pe3ynbTaTel
[IpenmeTtHbie MeranpeameTHbie JInyHOCTHEIE
X¥MUs B LEHTPE €CTECTBO3HAHUS (5 4)
1 XHUMUS KaK 4acTh J. Komnekiusi pa3HbIX|OOBACHSIOT posib  (Boiaensior u M cnbITEIBAIOT
CCTCCTBO3HAHMUA. MMpCaAMETOB NIHXUMHAYECKUX (1)0pMyJII/Ipy}0T yqe6H0-
[Ipenmer XuMUH. EcrecTBO3HaHNE — KOMILIEKC (Gororpaguii NMPEIMETOB3HanMii B KU3HH [M03HABATEJIbHYIO LEJb. [I03HABATEIbHbBIN
HAYKO MPUPOJE: GUBHKH, XUMHUH, U3 ATOMUHMA e noBeka. OCO3HAHHO U MHTEPEC K HOBOMY
> HaGmrononme n OMOJIOTHH 1 reorpadum. I/IJ'IJ'II(iCTpaLII/II/I 301 ()71 05 IPOMIBOJIBHO CIPOAT |yaeBHOMY
[Ton0XUTENBHOE U OTPULATEIBHOECBONCTBA —VUOBACHAIOT POJIb
DKCIIEPUMEHT Kak o PCUCBLIC MaTepuaiy u
BO3CHCTBHEC YEIIOBEKA HA [IPUMEHEHUE) JI.]METO1I0B B LICKASLIBAIIS B -
MCTOJIBL MSYHCHUA iy mony. TIpeamer xumun. Tena u|Y4e6Hoe 060pyI0BaHHUE,IPAKTHYECKOH N . _ p
©CTECTBO3HAHUS U BeIIeCTBa. HCTIONb3YEMOE Ha YPOKAX|IeATebHOCTH YCTHOM U MUCHhbMEHHOUW [HOBOM 3a/1auu
XAMHUH CBOIICTBA BEIIECTB KaK X (pusukn, OHOJIOTHHL, | r0 i topme. Cocrapisior 3HAIOT OCHOBHEIE

MeTtoasl n3y4eHus
€CTECTBO3HAHMSL.

HHIWBUYAJIbHBIC ITIPU3HAKH.

CBOIiCTBA BEIIECTB KaK OCHOBA UX

npuMeHeHns HabmroneHue kak
OCHOBHOM METOJ] IO3HAHUS
OKpY’KaloIIero Mupa. Y cJoBus
MPOBEICHUS HAOIIOICHHUS.
['MnoTe3a Kak MpernoioKeHue,
00BSACHSIOIIEE WU
npejicKa3bIBatolee MpoTeKaHue
HaOJIFOaeEMOTO SIBJICHHU.
OkcriepumenT.JlabopaTopusi.
JKCIEpUMEHT JIaOOpaTOpHBIN U
nomamauil. Crroco0bl
(bukcupoBaHUs PE3YIbTATOB
pkcriepumenTa. CTpoeHue

MJIaMCHH CBCYM, CIIUPTOBKHU.

reorpaduy U XUMHU.

3. Hayunoe
HaOMIOZeHHEe M €ro
OIIMCaHHUE. N3yuenune

CTPOCHUS TINIAMCHU CBCUYU
1 CIIUPTOBKH.

TUIaH U
MOCIICI0BATEIIHHOCTh
nerictBuii. CTaBsT
yueOHyI0 3a/1a4y Ha
OCHOBE COOTHECEHHUS
TOTO, UTO YK€ H3BECTHO
1 YCBOEHO, U TOTO, YTO
eI11e HEU3BECTHO.

[1nanupyroT obmue
CIIOCOOBI pabOTHI.

MOPAJIbHBIE HOPMBI
1 OPUEHTUPYIOTCS
Ha UX BBIINIOJHEHNUE.




3 I[IpakTHyeckas [IpaBuna TexHUKH O€30MacHOCTH Omnpenenstor BoccranaBnuBaroT 3HAIOT OCHOBHbBIE
padora Ne npu  paboTe B XUMHUYECKOM OCHOBHOC [IPEIMCTHYIO MOpaJIbHbI€ HOPMBI
1«3naKoMCTBO C KabuHere. XUMHUYECKOE CUTYallUIO, ONTMCAHHYIO (M OPUECHTUPYIOTCS
11aGopaTOPHBIM Ha6opuaTopHoe obopyioBaue: 00Opy/IOBaHHE.  [B 33/1a4€, MyTEM Ha WX BBIOJHEHHUE.
000pyIOBaHUEM. YCTPOHCTEO, HASHAYCHHC, IIPHCMbI [IpaBuna Th. nepedopmynupoBanu  [MICOBITHIBAIOT
[IpaBuna TeXHUKU oOpareHn Yuarcsa paboTath |, YIPOLICHHOTO y4eOHO-
OesonacHocTu ipu  [Habmronenue. Y cTpoicTBO CO CIIUPTOBKOW.  [mepeckas3a TeKCTa, C  [[T03HABATEJIbHbII
paboTe B XUMHU4YeCKOM|CITUPTOBKH BBIACIICHUEM TOJIBKO  [MHTEPEC K HOBOMY
KaOuHEeTE. ¥ IIPABHIIA OOPAILCHHS C CYLLIECTBEHHOU IS yaeOHOMY

HarpeBaTeIbHBIMU pUOOpaMu DEIEHNS 33/1a9H MaTepray
uH(pOpMaLUK.

4 IIpakTHYeckas
padota Ne
2«Habmronenue 3a
rOpsILEN CBEYEH.

Y CTpOHCTBO
CIIUPTOBKHU.
[IpaBuiia paboThI C
HarpeBaTeIbHBIMU
pubOpamMm».
S5 - XHWMHUYECKUE 3HAKU U 1. [TapocTepkHEBBIE Onpenensior HMeroT
6 (I)OpMYJ'IBI XUMHUYECKUHN DIIEMEHT. MOCIN BO/JbI, TOJIOKEHHE C amocrosiTenbHO CHOCOOHOCTH K
Xumuueckue 3Haku. Vx YTJIEKUCIIOrO . IMIYecKOro hopmymupyioT CaMOOILICHKE Ha
0003HaueHKE, POU3HOIICHUEe U [CCPHUCTOTO Ta30B, o MeHTa B H03HaBaTeHEHYK’ HCTE |6cHOBE KpUTEPHEB
MH(OPMALHSI, KOTOPYIO OHH HecyT METaHa. . M CTPOAT JISHCTBUA B |y creppoctn
Xumnueckue Gopmyinsl. Mx N0. Usroronenne| PHOAMICCKOR 0 o o rBm ¢ Hei. yeGHOM
0003HaYEHKE, TPOU3HOIICHHUE U Mo tenen MosekysCHCTEME. Yuarea Pa3BuBatoT ymenue |
HA3EIBATE NIESITEIBHOCTH.

uH(pOpMAaIIKs, KOTOPYIO OHU HECYT.
NHnexcol 1 KOd)PUITUEHTHI.

XHUMHUYCCKUX BECUICCTB U3

XUMHNYCCKHUEC
OJICMCHTBI.

WHTETPUPOBATHCS B
Tpyniy




[IpocTbIe U CIOKHBIE BELIECTBA

IJ1aCTHIJIMHA

CBCPCTHUKOB, CTPOUTH

MPOJTYKTUBHOE
B3alMOJICHCTBUE.
Xumus u ¢pusuka [TonsiTust «atomy», «momnekyna»,  [JI. O6pa3ibl TBepaBIX OOBACHSIIOT OCO3HAaHHO U HNmeror
«MOH. BCILICCTB VHUBEPCATIHHOCTh  [[IPOU3BOJILHO CTPOAT  [CIIOCOOHOCTD K
OCHOBHBIE TIOJIOKEHUS KPUCTAJTMIECKOTO MOJICKYJISPHO- peueBbIC CaMOOIIEHKE Ha
ATOMHOMOJICKYJISIPHOTO Y4eHHs.  [cTpoeHus. Moenu KUHETUIECKOU BBICKA3bIBAHUS B OCHOBE KpUTEPHEB
Kpucraminueckoe cocTosiHuE KPUCTAIUTMYECKUX TeopuiL. YCTHOR 1 HCHMEHHOIH [yCIIEIHOCTH
BeniecTBa. Kpucrannnueckue PEIIETOK. (bopme. TIpumensior  |yueGHoit
PELIETKN TBEPABIX BELIECTB. J19. PactipocTpanenue METOTHI eATENBHOCTH,
Juddysus. Bpoynosckoe 3armaxa OJeKOJIOHA, TyXOB
BIDKOHHE - WH(HOPMAIMOHHOTO
nesozopanTa(TpoLece noucka. CoCcTaBIAIOT
addysun). MU1aH U
J10. uddysus caxapa B [10CJIE0BATENBHOCTD
Boze. Auddy3us neicTBHA.
[epMaHraHaTa Kajaus B
KeJTaTHHE
ArperatHble [TonsiTrie 06 arperaTHOM OnpenensitoT Y cTaHaBIMBAIOT
COCTOSIHUA BeliecTta [COCTOAHUU 0COOEHHOCTH [IPUYHNHHO-

BemiecTBa. ['a3000pa3Hble, KUIKHE
U TBEp/IbIE€ BELIECTBA.
Kpucrammmueckue 1 aMoppHbIe
TBEp/bIe BemecTBa. Ousnyeckue u
XUMHUYECKHE SBICHUS

JI. Bona B Tpex
arperaTHhIX COCTOSIHUSIX.
‘TBep/pIe BellECTBA.

JI. «llepenuBanue»
YTJIEKUCIIOro ra3a B
CTaKaH Ha
YpaBHOBELIEHHBIX BECaXx.
J1O. OnebIT ¢ mycToin
3aKpBITOM MJIACTUKOBOM
OyTBUIKON

CTPOEHHUSI BEIIECTB.
YMEI0T pa3indarh
1 XapaKTEePU30BaTh
arperaTHble
COCTOSIHUS
BEIIECTB.

CJIEICTBEHHBIE CBSI3H,
nenaroT 0000IICHNS,
BEIBOJIBL.

OLeHuBaroT
JIOCTUTHYTBIN
pe3yibTar.

XUMHa u




reorpadus

10 XuMUS 1 OHOJIOTHS
11 KauectBennbie  [[loHSITHE O KAUECTBEHHBIX J19. KauecTBeHnHas 3HaAIOT OpueHTupyrorcs B
peakuyy B XUMHHM |PCAKIMAX KaK O pCAKOHUIX, I%CEII(LII/ISI Ha KHCJIOPOA. KAauEeCTBCHHBIE Anamsu pYIOT 00ne KT, HPaBCTBEHHOM
BOCITPUHUMAEMBIX a4eCTBEHHAsl PEaKIIHs
p VP I.JII peaKkunu Ha BBIICIISS COJZIEPKAHUU U
OpPTraHOJENTUYECKU C TIOMOIIBIO  |[HA yriaeKkuciblii ras Jl.
3p€HI/I$I cityxa, OOOHSHUS [T Z)’T aHue LHeTopoR CYMCCTBCHHDIC 1 enbene
PCHIL, CITyXa, C : ponys YIIEKUCIIBIA T83 1 |yocyecTenmbie COOCTBEHHBIX
AHanuTHuecKuit 3P peKT. BBIIBIXa€MOT'0 BO3AyXa
M3BECTKOBYIO BOAY. lnnysyaky MOCTYIIKOB
OrnpezensemMoe BEIecTBO 1 yepe3 U3BECTKOBYIO BOAY. :
peakTuB Ha Hero. BosmoxxHocTs  |OOHapyx)eHue DopMYIHPYIOT
W3MEHEHUS M3BECTKOBOW BOJIBI CPEI HO3HABATENMBHYIO T[T
WX POJIU Ha MPOTHUBOMOJIOKHYIO  [pA3TUYHBIX BELIECTB. .
U CTPOSIT ICHCTBUS B
J10. OGHapyxeHue .
COOTBETCTBUU C HEM.
KpaxMaja B IPOJIyKTax C . 5
T — JUYAIOT CBOM CIIOCO
NIENCTBUSI C 3TaJJOHOM
MartemaTuka B Xumuu (6 yacoB)
12 OTHOCUTENbHAS /1. Hkana o6bexToB (3aMok |[{aroT onpeaenenneBoccranapnuBaiot W cnpIThIBAIOT
OTHOCUTENbHAs aTOMHAs Macca HOITOBEK. YENOBCK . 5
aTOMHas U — — XUMUYECKON MpeaAMETH eOHo-
biemeHTa. MoJiekyssipHasl Macca. 610K 516301(0 pea yio v .
MOJIEKYJISIpHAS OmpeieNente OTHOCHTEBHOI " CCHI/II’_Ia veonmma dbopMyIbI CUTYAINI0, ONTMCAHHYIO [I03HABATEIbHBIN
Macca ATOMHOM MACCEI XHMHUECKHX ail4e6a aM,e6}; Sonox BEILIECTBA, B 3a/1aue, MyTeM WHTEpPEC K HOBOMY
NJIEMEHTOB IO Ta6_}]p[]_[e 6e_]]OK’ I[HK I[HK ? q)OpMy.]'H/IpOBKy Hepe(i)opMmepOBaHH yqe6H0My
/1. 1. Menneneesa. ’ 3aKOHa 51, YIPOLLIEHHOTO MaTepuanty u

HaxoxxaeHrne OTHOCUTEIILHOM
MOJIEKYJIIPHOM MacChl 1o opMyIie
BEILIECTBA KaK CYMMBI
OTHOCHUTEIIBHEIX aTOMHBIX Macc,
COCTAaBIISIONINX BEIIECTBO
XUMHYCCKHX JJICMCHTOB

-MOJICKYJIa BOAbI, MOJICKYJIa

BOJIBI — aTOM BOJIOPO/A)

IIOCTOSAHCTBA
coCTaBa

repeckasa TEKCTa, ¢
BBIJICJIEHUEM TOJIBKO
CYIIIECTBEHHOM JJIsI
penieHus 3a1auu

croco0am pereHus
HOBOU 3a1aud




UHpOpMaLIUU

13 MaccoBas nosg  |[lonsiTue 0 MaccoBOu JoJ1e BLIYKCIISIOT Ocy1ecTBISIOT IOUCK |(OpUEHTUPYIOTCS B
>JIEMEHTA B XUMHUYECKoro sieMenTa (") B MaccoByIo o0 M BBUICICHHE HpPaBCTBEHHOM
CIIOKHOM CJIO’KHOM BCHICCTBC M €€ PACHCT 110 X AMITIECKOT0 HE00OXO0AUMOMN COJICp’)KaHUU U
BCILICCTBE opmyre Bemectsa. SIeMCHTA B nH(pOopMaIIHH. CMBICTIC
COCTMHEHNN Boiaenstor u COOCTBEHHBIX
14 Uucteie BemectBa |[IonaTrne o uncroM Bemectse U 0 I, Kosmexkuust pa3inaHbIx IIpuBogsaT q)opg[yHHPYIOT HOCTYIROB
1 CMECH cmecu. CMecu razoo0pasHble BUJIOB MPAaMOpPa U M3JCNHIl | mpUMepbl YUCTHIX Zpo JIEMY.
(BO31YX,[TPUPOIHBIN ra3), )KUJIKUE (MIIM WIUTIOCTPALUii BELIECTB U CMECEH. HAH3HPYIOT 0OBEKT,
(uedTh) U TBepABIE (TOPHEIE u3ienuii) u3 Hero. Cmech Tatot BBIICIIS
MOPOJIbI, KyJTUHAPHBIE CMECH U PEHOTO H CaXapHOTO NECKA. | ook renpcTiky CYICCTBCHHBIC U
CMC). CMecu rOMOTE€HHBIE U Komnnexkuust Heptu u omecelt HCCYIIICCTBEHHBIC
reTepOreHHbIE He(TEPOAYKTOB. ’ MPU3HAKH.
Komnekuust ObITOBBIX
cMmecell (KyJIMHapHBIX Crapar yaeOmyto
cmeceit, CMC, mammnyHeli, 3ajiady Ha OCHOBE
HAITUTKOB U JIp.) COOTHECEHHUSI TOTO, YTO
y’K€ U3BECTHO U
YCBOEHO, U TOT0, YTO
e111€ HEU3BECTHO.
15 O6wemuas nonst  [[lousitre 06 0ObEMHOI T0ITe /1. lnarpamma cocraBa [IpoBoasT pacuer Crnenyrot B cBOEH

ra3a B CMCCHU

KOMIIOHEHTA ra30BOi CMECH.
CocraB Bo3ayxa U IPUPOJAHOTO
rasa.

Pacuer 00beMa KOMITOHEHTA
ra3oBoit

CMECH 110 €ro 00BEMHOI 10JIE U

HA000pOT

aTMOC(EpPHOTO BO3IyXa.
/Inarpamma cocrasa
[IPUPOIHOTO Ta3a

00BeEMa
KOMIIOHEHTA
ra3oBOM CMECH 10
ero o0ObEMHOMN J0JIE
1 HA00OPOT.

OCylEeCTBIISIIOT IOUCK
1 BBIJICIICHHE
HE00X0IMMOMN
UH(pOpPMAaLIUH.
.AHAIN3UPYIOT OOBEKT,
BBIJIEIISAS

CYIICCTBCHHLIC U

JIeATeIbHOCTH
HOpMaM
MPUPOIOOXPAHHOT O
TTOBEJICHUSI.




HCCYIICCTBCHHBIC

[IPU3HAKU.
16 Maccosas fonss  [lonsiTue 0 MmaccoBoil nose [IpousBoasT Y cTaHaBJIMBAIOT [TorpeOHOCTH B
BEILECTBA B BerecTBa(”) B pacTBOpE. pacyeThl. [IPpUYINHHO- CaMOBBIPpaKEHUU U
pacTBope PacTBopuTENh M PACTBOPEHHOE 3HAOT. KAK CJIEICTBEHHBIC CBSI3U. (CAMOpEAIM3alUH,
BeIEeCTBO. PacyeT macchl 5 6paHla”;bCH . CTpOSIT JOTHYECKHE  [COLIMAIEHOM
PACTBOPCHHOTO BCILICCTBA IO . eI PacCyXACHUNW.  [IPU3HAHUH,
Macce pacTBOpa U MacCOBOHU J0JIE XUMHUICCKOU
. CTpyKTYpUpYyIOT
PacTBOPEHHOIO BELIECTBA U OCYZ0H U
3HaHUs OLIEHUBAIOT
npyrue Mo (UKauOHHBIC 1abopaTOPHBIM .
pacueTsl ¢ UCIIOJIB30BaHUEM 3THX 000pYI0BaHUEM. AOCTHTHYTBIN
MMOHATHI pe3ynpTar.
17 3HAIOT, KaK
[IpakTrueckas 06pamaThCs ¢
pabota Ne 3 .
XUMHAYECKON
«IIpurortoBiieHu e .
OCYJI0M 1
pacTBopa ¢
. TabopaTOpHBIM
3aJaHHOU
. . 000pyIOBaHUEM.
MacCOBOM J0JIen
PaCTBOPEHHOTO
BELLECTBA
18 Maccosast fonst  ([lonsitue o uncrom Bemectse u 1. Komtekuus «Munepaibl OpueHTHpyOTCS Ha
rpuMecen npumecu. Maccoast 1015t 1 TOPHBIC TTOPOJIBD. [IpoBonAar pacuer |OUEHUBAOT MOHUMaHNC NPUYINH
N o v
npumect (V) B o0pasue ucxoxaxoro J1O. Usyuerne cocrasa MacChl OCHOBHOTO |TOCTUTHYTHIHN ycrexa B yueOHOM

BenrecTBa. OCHOBHOE BEIIECTBO.
PacueT Macchl OCHOBHOT'O
BEIIlECTBA [0 MACCe BEISCTBA,

HEKOTOPHIX OBITOBBIX U
(bapMareBTUYeCKIX
NpenaparoB, COAEPKaIINX

BEIECTBA 10 MACCe
BEIIECTBA,
CoJIepIKaIiero

OTIpE/ICIICHHYIO

pe3yabTaT. Beinensitor

1 0OCO3HAIOT TO, YTO

YK€ YCBOEHO U YTO €ellle

IO JIEXKUAT

JCATCIIBHOCTH.




COJZIEPKALIETO OIPENEICHHYIO
MacCOBYIO JOJIIO IIPUMECEH, U
npyrue Mo (UKaluOHHbIE
pacyeTsl ¢ UCIOJIB30BAHUEMITUX
MOHSATUI

OIPE/ICTICHHYIO JOJTIO|
MPUMECEH, TI0 UX ITUKETKaM

MacCOBYIO JIOJTIO
MpUMeceH.

YCBOCHHUIO, OCO3HAIOT
Ka4CCTBO U YPOBCHDb
YCBOCHUSI.

19 ['oToBHMCS K
KOHTPOJIBHON
pabote
20 KoHTtposbHas
paborta
['naBa 3. SIBiieHust , KOTOPBIEC TPOUCXOMIAT C BEIIECTBAMU (5 4acoB)
21 Paznenenne  |CriocoObl pasaerieHus cMeceit u Xapakrepusytort u [I[puHumMaroT HcnbIThIBatOT
CMeECEH. OYHCTKa BemecTB. Hekoropbie 1. Ilpoceusanue cmecu  |CPaBHUBAIOT CMECH.[TO3HABATENBHYIO L1€Jb, [y4eOHO-
POCTEHIIINE CIIOCOOBI PA3ACICHUS \\yKu U CAXapHO20 NeCKa. HassiBaroT COXPaHSIOT €€ IIpU [103HABATEIIbHBIN
CMECEH: IPOCCHBaHHC, Pazoenenue cmecu nopowka CrocoObl UX  [BBIOJIHEHUU YYEOHBIX [MHTEPEC K HOBOMY
OTCTAaHBAHHC, ICKAHTAIMA M A.  \cepbl U JiCEIEIHBIX ORUILOK. pasjeneHus.  |[NEHCTBH, PETYIUPYIOTy4e0HOMY
Pa3nenenue cMecu OpoIIKa BeCh MPOIIECC HX MaTepuany i
Cepel u necka. Pasjenenne BBITTOJIHEHHSI U YETKO  [coco0aM perieHus
CMECH BOJIbI U -
DACTHTENHHOTO MACA ¢ BBITIOJIHSIOT HOBOM 3aJ1a4uu
MOMOUIBIO AEITUTEIBHOM TpeboBatuA .
BOPOHKH. [103HABATEJIbHOMN
Llentpudyruposanue. 0. 3azaiu.
PasneneHne cMecH cyxoro
MOJIOKA ¥ PEYHOI0 MECKA.
22 JucTunmnsmus u
IEpPEroHKa
23 [IpakTnueckas

pabotaNe4«Brip




allluBaHUEC
KpUCTAJIJIOB COJIN»

(momanrHum
9KCIIEPUMEHT)
24 @unbTpoBanue, |[dunbTpoBaHuE B 1aOOpaTOpHH, [IpuBOoAT Boigenstor u Oco3HatoT
a,[[cop6]_u/1;[ 6I>ITy H Ha IIPOU3BOACTBC. HOH}ITI/IGI[3. (DwzbmpoeaHue. IIPUMEPHI Q)OpMYJII/IPYIOT OTBETCTBECHHOCTH
o ¢unbrpare [loustue 06 PasnienieHne CMECH BOMBI Hiyicrionp30BaHHUs [M03HABATEJIbHYIO LIEIb [UEIOBEKa 3a 00IIIee
a7IcopOIMuy 1 afcopOeHTaX. PEYHOTO TECKA. 1 1L TpOBAHKS B Grarononyyme.
AKTHB?pOBvaHHHﬁ yroJib KaK PeCIIUPATOPHBIC  MACKH Ml oo oo C amocrosTenbHO
BOKHCUIIINN aJICOPOEHT, €ro MapJIEBBIC MMOBSI3KH. XapaKTepuayior opMyIHpyIOT
MCITIOJIb30BaHUE B OBITY, HA 1. H32omoenenue [103HaBATCJIbHYIO LETIb
MIPOM3BOJICTBE U B BOCHHOM JIeTIC. |(puibmpos. aﬂcgp(;uHOHHHe U CTPOSIT ICHCTBUS B
Y CTpOMCTBO MPOTUBOTA3a J10. Usroropnenue BOMCTBA BEIMECTB. |\ 1nerethum ¢ Heit
MapJieBbIX  IOBS30K  Kak
CpelICTBAa WHAMBHUAYAJIBHON YMEIOT CllylaTh 1
3aIIUTHl B IEPUOT SITUIEMHHN CIBIIATE APYT IpyTa
[pUIIIA.
OTtcTranBaHue B3BECH
MOpOLIKA 71 YUCTKH
nocyabl B BOJE U €€
JIeKaHTalMs
25 [IpakTrueckas JlenaroT BBIBOJBI U3 dopmMupoBaHUE
pabota Ne 5 pEe3yIbTaTOB [103HABATEIIbHBIX
«Ouncrka [IPOBEIECHHBIX MHTEPECOB,
TIOBAPEHHOM COITH» XUMHUYECKUX TOTOBHOCTH K
HKCIIEPUMEHTOB. paBHOIIPAaBHOMY
COTPYJHUYECTBY
26 XumMuueckue [loHsATHE O XUMHUYECKOU PEaKLIUU Boiaemnsior 3HAIOT 3aKOH

peaKIiu.

KaK ITPOILCCCC

/. YcTpoiCTBO KUCITIOTHOTO




Y cnoBus [IPEBPALLCHNS OJJTHUX BEUIECTB B |OTHETYIIUTEIIA. 000O0IIEHHBIN CMBICIT M [COXPAHEHUS
[IPOTEKAHUS U npyrue. Y CloBuUs TCUECHUS U /9. «BynkaH Ha cTone». GopManbHyIO MacChl BELIECTB
MIPCKpalICHUA [MPCKPAICHUA XUMHUYCCKUX B3aHMOHeﬁCTBHe JKCIIC3HBIX CTPYKTYPY 3aJ1a4H.
XUMHYECKUX peakuui OIMJIOK Y IIOPOLIKA CEPBI VMEIOT 3aMEHSTE
peakuuin [IpU HarpEBaHUU. TePMHUHBI

[TosrydyeHue yriekucioro

. ONpeAcIICHUIMU

ra3a B3auMOJICHCTBUEM

MpaMopa ¢ KMUCIOTON U CaunyaroT crnocob u

0OHapy»eHHE ero ¢ pPE3yJbTaT CBOMX

[TOMOILIBIO U3BECTKOBOM NeHCTBHIA C 3a1aHHBIM

BoAbl. KaTamutuueckoe > TATOHOM,

pa3I0KEHUE IEPOKCUIA OGHADYKHBAIOT

BOJI0pO/1a (KaTanu3arop -

OTKJIOHEHUS U OTJINYUS
nuokcu Mapranma (IV).
T 3TAJIOH

DepmenmamusHoe pasno_ OT STaJIoHa

DIceHue nepoKcuda 6000pooa VMeroT GpaTh Ha ces

C NOMOWbIO KAMANA3bl. WHWIHATHBY B

. Y7k
J10 320moenenue opraHu3aIIH
CAMO0eNbHO20 .
COBMECTHOTI'O JEHCTBHUS
ocHemywumens
27 [Ipu3Haku [Ipn3HaKn XUMUYCCKUX PEaKUMH. 13, «JInamennvlii wapy. HassiBaroT dopMupoBaHue
XUMHYECKHX O6pazosaHue ocajika, BBIICICHUE |[Tonyuenue ocadka PU3HAKH OCyLIECTBIAIOT HOUCK [TO3HABATENbHBIX
pCaKkuuu rasa, IosIBJICHUE 3aIaxa, euopoxcuoa meou (11) XUMUYECKUX U BBIJICIICHHE WHTEPECOB,
M3MEHECHUE BETA, BBIACICHUE WIH |peqryuetl peaKuuid. HEO0O0X0TUMO MHTCIUICKTYAJIbHBI X
[TOTJIOLICHUE TeIIa 0bmena. Bo3ronka noja. uH(OpPMALH 1 TBOPYECKUX

Brinenenue rasa u3 c CIIOCOOHOCTEI

pacTtBopa. AMOCTOATECIIBHO yuamxcs

JI. Bzaumooeiicmeue $bopmymupyioT

VKCYCHOU Kuciomel ¢

numvesol cooou

[MO3HAaBaTCJIIbHYIO LCJIb

W CTPOSIT NEUCTBUA B




(euopokapbonamom
Hampus). Yoanenue namen
om pacmeopa uooa.

1O. I[Ipuecomosnenue
liumonaoa

COOTBETCTBUM C HEU

28

[IpakTueckas
pabota Ne 6
«3ydeHue
rpoiecca
KOPPO3UH Kele3an

29

['oTOBUMCH K
KOHTPOJIbHOM
pabote

30

KoHTposbHas
abota

I'naBa 4. Paccka3ssl mo xumuu

31

IloaroroBka kK
KOH(pepeHIIUN
«Brrgarommecs
PYCCKHE yYEHbIE
XAMUKI)

32

YueHndeckas
KOH(EepeHIHS

«Bpraarommecs: pycckue
YU4EeHbIE XUMUKW O KU3HU U
nesarensHOCTH M. B.
JIomoHnocoBa/l. 1.
MenneneeBa, A. M. bytneposa

OmHCEIBAIOT
OCHOBHBIC dTaIbl
OTKPBITUNA B XUMUU
1 YYEHBIX
CIESITaBIINX ITH
OTKPBITHS.

'YMeroT BeIOHpaTh
CMBICJIOBBIE €IMHUIIBI
TEKCTa U
yCTaHaBJIMBATh
OTHOIICHUS MEXKIY
HuMHA. Co31ar0T

CTPYKTYPY
B3aIMOCBS3EN

CMBICJIOBBIX CIHHHUI]

'V OeXIeHHOCTE B
BO3MOXKHOCTH
[MO3HAHMSI IPUPOJIBI,
B HEOOXOIUMOCTH
Pa3yMHOTO
HCII0JIb30BaHUS
NOCTHKEHUM HAYKH

148




TEKCTA.

C aMOCTOSTEIILHO
bopMyIHpYIOT
MMO3HABATEIIbHYIO 11EJTh
U CTPOAT JCHCTBUS B
COOTBETCTBUH C HEH.
CoOCTaBIAIOT IUIaH U
[10CJIEIOBATEIbHOCTD
EeNCTBUIA.

TEXHOJIOTHH JIIS
MaJbHEHUIIErO
pa3BUTHS
4EJIOBCUCCKOTO
0011IeCTBa,
YBaXKEHUE K
TBOpLIAM HAYKH,
OTHOIIIEHUE K XUMHHU
KaK JIEMEHTY
00II[€YETOBEUYECKO 1
KYJIbTYpbI

33

IlonroroBka K
KOHKYpCY
COOOIIIEHNI
yuamuxcs «Moe
ITFOOMMOe
XHMHYECKOE
BEIISCTBO)

34

Konkypc
COOOIIIEHNI
yuammxcs «Moe
ITFOOMMoOe
XUMHYECKOE
BEILIECTBOY» 00
OTKPBITHH,
[TOJTYICHUHU U
3HAYCHUU
BBIOPAHHOTO
XHAMHYECKOTO




BCIICCTBA
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