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1. IlosicHuTe/bLHAS 3aMIHCKA.
Jannas mporpamma paspabotrana Ha ocHoBe IIpumepnoit mporpammer O.C. ['abGpuensaa
«BBeneHne B XUMHUIO BelllecTBay 7 Kiacc.
O61iee mpeacTaBiIeHUEe O HOBOM IIKOJIBHOM MpEIMETe ydalldecs MOMydyaroT IpU W3YYeHHUH
Kypca “Begenme B xummio”’. Cpenu mpoOieM B MpemnofaBaHUM XUMHHU HaHOOIBIIIHE
CJI0’KHOCTH JIJIS [IEJaroroB COCTABJISIIOT JBE.
IlepBast CIOKHOCTHh 3aKJIFOYAETCA B 3HAYUTEIBHOM NEPErPY3KE Kypca XUMHUH OCHOBHOM
LIKOJIBI B CBSI3U C NIEPEXOJOM HAa KOHIIEHTPUUYECKYIO cUCTEMY. IHTEHCUBHOCTh MPOXOKIACHUS
Marepuaia B 8-M KJlacce HE MO3BOJSET CO3AaTh YCJIOBUS JJIS PAa3BUTHSL MO3HABATEILHOIO
UHTEpeca K IMpeIMeTy, A MOCTEHNEHHOIO YCBOEHHUS CJOXHBIX Oa30BbIX XUMHUYECKUX
nonstuii. He crmydalilHO 1O pe3yibTaraM MOHUTOPWUHTA B paMmkax ¢eaepaibHoro
9KCIIEPUMEHTA TI0 COBEPIICHCTBOBAHUIO CTPYKTYPBI M COJIEp)KaHUs 00IIero o0pa3oBaHUS
y4YaIuecs Ha3bIBAIOT XUMUIO B YHCIIE CAMBIX HETTFOOMMBIX MPEAMETOB.
Bropas npoOnema 3akioyaeTcs B COKpalleHHMM O0beMa 4acoB Ha HM3yu€HUE XHMHH Ha
0a30BOM ypoBHE B cTapuieil mpodmibHON mikojie. OqHOro yaca B HEAETI HEAOCTATOYHO
naxke NI Oersjoro 3HaKOMCTBa C OPraHMYECKMMH BEIECTBAMH, COCTABJISIONIMMH OCHOBY
*u3HU Ha 3emuie. B 11-M kmacce 3HauuTeNbHAS YacTh yUeOHOTO BPEMEHHU PACcXOJyeTcsl Ha
MOBTOPEHHE, a TOYHEE, TIOBTOPHOE MPOXOXK/ICHNE OCHOBATEIILHO 3a0BITHIX MOHSATUN, TEOPUI
U 3aKOHOB OOIIeH XHMHH, PAacCMOTPEHHBIX, HO HEJOCTATOYHO MPOYHO YCBOCHHBIX B
OCHOBHOM IIKOJIE.
Kak cnencrBrue ykazaHHbIX HEraTUBHBIX TEHICHUUH, CO3/1A€TCs peajbHasl yrpo3a CHUKEHUS
HEKOTJla BBICOKOTO YypPOBHS XHMMHYECKOTO OOpa3oBaHUsi B CTpPaHe, CIOXKHOCTH C
00€eCMeYeHHOCThIO YUUTENel €CTECTBEHHOHAYYHBIX JUCHUIUINH Y4eOHOM HArpy3KOH. .
Hauano cucteMHOro u3ydyeHus: XuMuM B 7-M KJIACCE MO3BOJISIET:
- YMEHBIIUTh UHTEHCUBHOCThH IIPOXOXKICHUS yUeOHOr0 MaTepuasa B OCHOBHOM IITKOJIE;
- TIOJIyYUTh BO3MOXXHOCTH U3yuamsv, a HE NPOX0Oumsv ITOT MaTEpHa, UMETh BPEeMS s
OTpabOTKU U KOPPEKIIMU 3HAHUH yUalluXcs;
- (hopmupoBaTh yCTOMYUBBIN MMO3HABATEIbHBIN HHTEPEC K MPEIMETY;
- MHTETPUPOBATh XHMHIO B CHCTEMY €CTECTBEHHOHAyYHBIX 3HAHUHN i (OPMUPOBAHUS
XMMHYECKOW KapTUHBI MUPa KaK COCTaBHOM YaCTH €CTECTBEHHOHAYYHON KapTHHBI.
Kypc xuMuu OCHOBHOM WIKOJIBI MpEUIaraeTcs U3ydaTh B JBa dTana: B CTaTUKE — COCTaB,
CTpOoeHHE M (PU3WYECKHe CBOWCTBA BEIIECTB, M B JHUHAMHUKE -- XHUMHYECKHE CBONCTBA
BEIIECTB, 00YCIOBIEHHBIC UX COCTABOM U CTpoeHHeM. B 7-M kimacce ydariuecs: 3HaKOMSITCS C
COCTaBOM W KJIaCCH(UKAIMEH BEIIECTB, PACCMAaTPUBAIOT CMECH BEIIECTB M WX COCTaB,
U3YyYal0T CIOCOOBI pa3/eieHuss CMecel Ha OCHOBE (DM3MUYECKUX CBONCTB OOpa3yIOUIUX 3TH
CMeCcH KOMIOHEHTOB. TakuM 00pa3oMm, Kypc XHUMHH 7-TO KJacca pealn3yeT 3HAUYUTEIbHYIO
4acTh MEPBOrO 3TANA U3yUYEHHUsI IIKOJIbHON AUCIUIUIMHBIL.
Kypc mnoctpoen Ha wuiee pealn3alv MEKIPEIMETHBIX CBA3€d XHUMHUU C JPYTUMHU
€CTECTBCHHBIMU AHWCIMIIMHAMY, BBEJACHHBIMH B OOyYe€HHE paHee WU TapauieTbHO C
XMMHEH, a TMOTOMY TMO3BOJSET AaKTyalu3UpOBaTh XHMHUYECKUE 3HAHUS ydalluxcs,
MOJTy4YeHHBIE HA YPOKax MPUPOAOBECHUS, OMONIOTHH, Teorpadun, GU3UKHA U JPYTHX HAYK O
npupoae. B pe3ynbTaTe yMEHBIIAETCS TICMXOJIOTMYECKAas Harpy3ka Ha ydalluxcs ¢
MOSIBJICHHEM HOBBIX TpeaMeTroB. TakuM oOpasom, ¢opMUpyeTcss MOHUMaHHE 00
WHTETPUPYIOLIEH POJIM XUMHUH B CUCTEME €CTECTBEHHBIX HAYK, 3HAYMMOCTH 3TOTO MpEAMETa
JUISl yCIIEITHOTO OCBOEHHSI CMEKHBIX JUCIUIUIMH. B KOHEUHOM cueTe Takash MEeXIpeaIMeTHas
WHTErpanus CrocoOCTBYyeT (HOPMUPOBAHUIO €IMHOW €CTECTBEHHOHAYYHOW KAapTHHBI MHpa
yK€ Ha Ha4aJIbHOM 3Tare U3y4YeHUs] XUMUH.
B cooTBeTcTBUM ¢ TpeOOBaHUSIMH T'OCYIapCTBEHHOIO 00pa30BaTEeIbHOIO CTaHAApTa B Kypce
MOJYEPKUBACTCS, YTO XUMHUS — Hayka sKcrnepuMeHtanbHasd. [lostomy B 7-oM Kiacce
paccMaTpuBalOTCS TaKWe METOJOJIOTUYECKHME TIOHATHS ydyeOHOro TMpeaMera, Kak
IKCIIEPUMEHT, HaOII0IeHIE, U3MEPEHUE, ONTUCAHKE, MOICTUPOBAHUE, TUTIOTE3a, BEIBO/I.
[IpemyiokeHHBI Kypc Kak B TEOPETHMUECKOM, Tak M B (PaKTUYECKOW CBOCH YacTu
MPaKTUKOOPUEHTUPOBAH: BCE MOHSTHS, 3aKOHBI U TEOPUH, a TAKKE Ba)KHEUIIUE MPOIECCHI,



BEIIECTBA W MaTepualbl [AIOTCSd B IUIAHE HX NPAKTHYECKOrO0 3HAYEHUs, MPUMEHEHUS
BEILIECTB B MIOBCEHEBHOM )KU3HU U UX POJIM B dKUBOW M HEXKUBOU MPUPOJE.

3HaHus, MOJyyaeMble YUalIUMUCS Ha 3TOM 3Tarne 00ydeHus, CIyKaT PELICHUIO 3a1a9u
(GopMHpOBaHUS Y MIKOJIBHUKOB IIEPBOHAYAIILHOTO, 1IEJIOCTHOTO IPEACTaBIeHUs 0 Mupe. B
pe3yJibTaTe NPONeIeBTUYECKOM MOATOTOBKY 110 XUMUH YUaIlIUecs JOJKHBI OIYYUTh
IIPEJICTABJICHUS O COCTaBE BEIIECTBA,  TAKXKE IEPBOHAYANIBHBIE CBEICHUA O XUMUYECKUX
AIIEMEHTAX, UX CUMBOJIAaX, XUMHUYECKUX (POpMYyJIax, MPOCTHIX U CIIOKHBIX BeLIeCTBaxX. SpKkue
(akThl U3 UICTOPUH OTKPHITUH XUMUYECKUX JIEMEHTOB, IIOMCKA CIIOCOOOB CO3/IaHMsI HOBBIX
COEJIMHEHU, HEN3BECTHBIX IIPUPOJIE, CBEACHHSI O HEOOBIYHBIX CBOWCTBAaX OOBIYHBIX BEILIECTB
Y pa3rajiKka IpUYuH NPOSIBICHUS UX YIUBUTEIBHBIX CBOMCTB — BCE 3TO BBI3BIBAECT UHTEPEC Y
yuamuxcs. HTepec K XMMUM BOZHUKAET U B TOM CJIy4ae, KOI/la yJaliuecs Moly4aroT
BO3MO>KHOCTb CAMOCTOSITEIILHO BBIIOJIHATh XUMUYECKUI SKCIIEPUMEHT, IPOBOJUTH
71a0opaTOpHbIE UCCIICAOBAHUS, TPUOOpETas yMEHUS U HAaBBIKU PAOOTHI C XUMUYECKOM
NIOCYZIOH, PEaKTHUBAMHM.

3HAaKOMCTBO YYallluXcsl C 3TUMH BOIIPOCAMU TO3BOJIUT B CUCTEMATUYECKOM KypCe XMMUHU
000CHOBAHHO MEPEUTH K PACCMOTPEHHUIO CBOMCTB BELIECTB U XUMUUECKUX SBJICHUN B CBETE
YYEHHUS O CTPOCHUU BEIIECTBA.

Conepxanne Kypcea “BBenenne B XumMuio” OpHEHTHPOBAHO Ha 00€CTIEUCHUE MTOATOTOBKH
yYalmxcs K U3y4eHHI0 XUMUU B 8 Kilacce Bcex mpodumeit.

2. OOmasi xapaKTepuCcTHKA.
ITporpamma kpy»kka «BBefeHrne B XUMUI0O» COCTOUT U3 YETHIPEX TEM:

IMepBasi Tema «XuMHUs B IEHTPe eCTECTBO3HAHUS aKTyATU3UPYET XUMHUICCKIE 3HAHUS
00yyaromuxcs MoJy4yeHHbIe IPU U3YUYEHUH IPUPOIOBEICHHS, OMOJIOTHH, reorpadu,
GU3UKK 1 IPYTHX HAYK O IPUPOE. ITO YMEHBIIAET IICHXOJIOTHYECKYIO HATPY3KY,
BO3HHKAIOIIYIO C MOSIBIIEHHEM B 8 — M KJlacce HOBOTO IPeIMETa, T03BOJISIET
3aMEHHTH CBSI3aHHBIE C THM TPEBOXKHBIE OKUIAHUS HA MOJIOKUTEITHHBIE SMOIIMU BCTPEYH CO
CTapbIM 3HAKOMBIM. [lapasienbHO MPOBOAUTCS MBICITB 00 HHTETPUPYIOLIEH POIH XUMUHU B
CHCTEME €CTECTBEHHBIX HAayK, 3HAUUMOCTH ITOTO npeaMeTa Il YCHEITHOTO OCBOSHHS
CMEXHBIX MpeMeToB. Takas MeXIpeIMeTHas HHTErpalys criocoocTByeT  (hOPMHPOBAHUIO
€IMHOW €CTECTBEHHOHAYYHOH KapTUHBI MHpa YK€ Ha Ha4aJIbHOM JTare U3y4eHus: XuMun. B
COOTBETCTBHUH C TPEOOBAaHHUSIMHU TOCYTAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAapTa B Kypce
MOTYEPKUBACTCS, UTO XMMUS — HAyKa DKCTIEPUMEHTAIbHAS , T03TOMY

paccMaTpHBaIOTCS TaKHe TOHSTHUS, KaK SKCTIEPUMEHT, HaOII0IeHIEe, H3MEPEHUs, OTTMCAaHUS,
MOJICIIMPOBAHKE, TUIIOTE3a, BBIBO. J{J1s1 OTPAaOOTKHU MPAKTHUECKUX YMEHUH 00yJarOIIIXCsl
0TOOpaHBI HE CIIOKHBIE U ICUXOJIOTMYECKU TOCTYITHBIE [T CEMUKIIACCHUKOB J1a00OpaTOpPHbIE
U TIPaKTHYECKUe paboThl, KOTOPBIE 3HAKOMBI UM TI0 HAYJIbHOMY KYpCY €CTeCTBO3HAHUS U
JPYTHM €CTECTBEHHBIM JUCIUILIMHAM: 03HAKOMJICHHE C HECIIOKHBIM JTa00PaTOPHBIM
o0opyoBaHnEM (yCTPOHCTBA MITATHBA, HATPEBATEIBHBIX TPUOOPOB, XUMHUUECKOH MOCY IbI,
KOTOPYIO OHHU NMPUMEHSUTH paHee), IPOBEICHHE MPOCTEHIINX OIepaluii ¢ 000py10BaHUEM U
BelIecTBaMH (IIpaBUiIa HarpeBaHUs, PUKCAITHS pe3yIbTaTOB HAOIIOCHHS U X aHAJIN3
U T. /1.). DTOM LIesn COCOOCTBYET NMPeyCMOTPEHHBIH B Kypce JOMAIIHUN XUMUYECKHUH
OKCTIEPUMEHT, KOTOPBIN TIOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSIM 0e30macHOCTH IIpU
€r0 BBIITOJHEHUH U BKJIIOYAET YIIEANINE HBIHE U3 MMPAKTUKU 00yUCHHS XUMHH
MPOIOJDKUTEIBHBIE IT0 BPEMEHH KCTIEPUMEHTAIBHBIC PA0OTHI (BBIPAIIMBAHUE KPHCTAIIOB,
HaOII0/IEHUE 32 KOPPO3HEH MeTaa).



Bropas tema «MaTemMaTu4yeckue pacueTbl B XUMHUID) TI03BOJIIET OTPabOTaTh pacUeTHbIE
YMEHHUSI, CTOJIb HEOOXOTUMBIC TIPH PEIICHUN XUMHYECKUX 3a/a4, B TIEPBYIO OUepeib Ha
HaXO0XJIEHHE YacTH LEJIOT0 (MaccoBas A0Js 3JIEMEHTA B CJIO)KHOM BEILIECTBE, MacCOBasi U
o0BeMHas 10T KOMIIOHEHTOB B CMECH, B TOM YHUCIIE U J0Js mpuMeceit). Kak BuaHO,
BHHUMaHUe 00palaeTcsi He CTOJIBKO Ha XUMUIO, CKOJIBKO HAa MaTeMAaTHKY.

Tpetbsi TeMa «SIBJIeHHSs1, IPOUCXOSIIIINE C BEIIECTBAMM» AKTyaTHU3UPYCT 3HAHUS
o0yJaromuxcst 0 GU3MYECKUX U XUMHUCCKUX SBJICHUSX, TOJYYCHHBIC HA YPOKAX IO IPYyTUM
npeamMeTamMm, roTOBUT UX K U3YUCHUIO XUMHUYCCKOI'0 IIporecca Ha CJ'ICI[}’IOHIeﬁ CTYIICHU
o0y4eHusl.

YerBepras Tema «Pacckasbl PO XUMHIO» BKJIFOYAET HHTEPECHBIE CBEEHUS O PYCCKUX
XMMHKAX, 00 OTJENBbHBIX BEIIECTBAX U HEKOTOPHIX XUMHUECKUX peakuusx. Mzyuenue
IIpeIaraeMoro Kypca npeaycMaTpyuBacT MOBBIIIEHUE YACIBHOIO BECA CAMOCTOATEIbHON
paboThI 00y4JaOUINXCS, HAIPUMED, TPU MPOBEACHUH JOMAIITHETO XUMHYECKOTO
9KCIEPUMEHTA U 00CYKJICHUE €r0 pe3yJIbTaToB, MOJrOTOBKE COOOLICHUI 1151
YYEHUUYECKUX KOH(EPEHIHA, 3aIIUTE MPOEKTOB, BEIOOPE 0OOBEKTOB ISl MOATOTOBKE
cooOu1eHns win npoekra u 1p. Kypc HanpasiieH Ha pa3BUTHE TAKHX JIOTHYECKUX
OIepalMii MBILUICHUS, KaK aHAJIN3 U CUHTE3, CPABHEHUE HAa OCHOBE aHAIIM3a U CUHTE3a,
000011eH1Ee, BBIIBUKEHHE U NTOATBEPKACHNE WU OIPOBEPKEHNUE TUIIOTES U T. 1.

B 3akimtoueHnn MOXHO OTMETUTD, YTO B Kypce MOYTH HE 3aTPOHYTHI TPEOOBaHMS CTaHAapTa
XUMHUYECKOro 00pa3oBaHus 7l OCHOBHOM IIKOJIBI, HAPHUMEP CUMBOJIBI XUMUYECKUX
AJIEMEHTOB M (JOPMYJIBI BEIIECTB CEMHUKIACCHUKU y4aT TOJIBKO 10 YKEJIaHUIO0, HEe
MPElyCMOTPEHO COCTaBIeHHE (POPMYJ BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKITH,
KOTOPBIE SIBIITIOTCS MATEPHUAIIOM JIJIsI M3Yy4YeHUs B 0053aTETLHOM KypCe XUMHH.

3. .JII/I‘IHOCTH])IC, METANIPpEAMETHBIC 1 IPEAMETHLIC PE3YJ/IbTAThI OCBOCHUS KypcCa

Juunocmmuwie:
® B IICHHOCTHO-OPHEHTAIIMOHHOM c(pepe — UyBCTBO FOPAOCTH 32 POCCUHCKYIO XUMHUUECKYIO
HayKy,

TYMaHU3M, OTHOIIICHHE K TPY/Ty, [eJICyCTPEMIICHHOCTh; (POPMHUPOBAHME IICHHOCTH 3JI0POBOTO U
0e30macHOro 00pasa KH3HHU; yCBOESHHE MPABUIT UHINBHUIYAILHOTO M KOJUIEKTUBHOTO 0€30IMacHOTr0
TIOBEJICHUS B UPE3BBIYANHBIX CUTYAIUSX, YTPOXKAIOIINX KU3HH U 37I0POBBIO JIFOJICH;

® B TPYJOBOIi cpepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JaIbHEUIIEH 00pa3oBaTeIbHOM
TPACKTOPHH;

e B TIIO3HABaTEIbHON (KOTHUTUBHOM, HHTEJUIEKTYalbHOMN) c(pepe — yMeHHue YIpaBIsiTh CBOEH
TMIO3HABATEIIFHOMN JIESITENTHHOCTHI0. DOPMHUPOBAHNE OCHOB YKOJIOTHUECKOU KYJIBTYPBI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO MBIIIUICHHUS, PA3BUTHE OIbITA
9KOJIOTHUYECKH OPUEHTHPOBAHHOM Pe(hIIEKCHBHO-OIICHOYHOM 1 TIPAKTUYECKOH IS TeITBHOCTH B
YKI3HEHHBIX CUTYaIHsX;

Memanpeomemmnboie

®  YMEHHE CaMOCTOSITEITLHO OIPEACIIATH ST CBOETO O0yUYCHUS, CTABUTH U (DOPMYJTUPOBATH JUIS
ce0s1 HOBBIE 33/1a4U B yu&0e U MO3HABATENILHOM IS TeNbHOCTH, Pa3BUBATh MOTHBBI U
MHTEPECHI CBOEH MO3HABATEIBHOM JIEATEIILHOCTH;

®  yYMEHHE CaMOCTOSITEITLHO TUITAHUPOBATH Iy TH JIOCTHKCHUSI TIeJICH, B TOM YHCIIe
AIBTCPHATUBHBIC, OCO3HAHHO BHIOMPATh HanbOoJIee 3PPEKTUBHBIC CITOCOOBI PEIICHUS
yueOHBIX Y TIO3HABATENbHBIX 33/1a4;

® yMEHHE COOTHOCUTbH CBOU JICHCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaMU, OCYIIECTBIISTh
KOHTPOJIb CBOCH JIESITEIBHOCTH B IMPOIIECCE TOCTIKEHUS pe3yiIbTara, ONpeesTh CIOCOObI



JICHCTBUI B paMKaxX  TPEJIOKEHHBIX YCIOBUM U TPEOOBAaHUM, KOPPEKTHPOBATH CBOU
JEHCTBUS B COOTBETCTBHU C U3MEHSIOLIEHCS] CUTYaIUEH;

YMEHHE OIICHUBATh TIPABUIIHHOCTD BBITIOTHEHUSI YIEOHOM 3a/1a4H, COOCTBEHHBIE BO3MOKHOCTH
e€  pelLIeHHUs; BJIaIECHNEe OCHOBAMH CaMOKOHTPOJIS,, CAMOOLICHKH, ITPUHATHS PEILLIEHUN U
OCYIIECTBIICHUS] OCO3HAHHOTO BEIOOPA B y4eOHOM 1 TIO3HABATEIBHOMN JIEITEIILHOCTH; YMECHHUE
OTIPEAENATh NOHSTHUS, CO37aBaTh 0000IIEHHNS, yCTaHABINBATh AaHAJIOTHH,
KJ1acCU(DUITUPOBATH, CAMOCTOSTENIHHO BEIOUPATh OCHOBAHUS U KPUTEPUH JIIS
KJ1accu(MKalnK, yCTaHABIMBATh IPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH JIOTHUECKOE
paccyKiaeHue, yMO3akIroueHHEe (MHIyKTUBHOE, ITyKTUBHOE U TI0 AHAJIOTUH) U JIEaTh
BBIBO/IBI,

YMEHHE CO3/1aBaTh, IPUMEHATH U MPE0OPa30BbIBATH 3HAKU U CUMBOJIbL, MOZEIN U CXEMBI JIIs
peleHust y9eOHBIX U MTO3HABATEIIHHBIX 33124,

YMEHHE OpraHM30BbIBATH YUEOHOE COTPYHUIECTBO M COBMECTHYIO ACATECIBHOCTD C YUUTEIIEM
U CBEPCTHUKaMHU; pabOTaTh MHAMBUAYAIHHO U B TPYIIIE: HAXOIUTH O0IIIee pellieHre 1
paspemiath  KOH(DIMKTHI HA OCHOBE COTJIACOBAHMS TIO3WIHMIA M y4&Ta HHTEPECOB;
(bopMyIHpOBaTH, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

YMEHHE OCO3HAHHO UCIIONIb30BaTh PEYEBbIE CPEACTBA B COOTBETCTBUH C 3aaueii
KOMMYHHKAIIMH JUTS1 BBIPAKESHHUS] CBOMX YYBCTB, MBICIICH U MOTPEOHOCTEH; TITAHUPOBAHUS 1
pETyJISILMU CBOEH JIeSITEIIbHOCTH;, BIAJICHUE YCTHOM U TMCbMEHHOU PEyblo,
MOHOJIOTHYECKON KOHTEKCTHOM peubto;  (pOpMUpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B
00JIaCTH UCTIONB30BaHUS UH(POPMAITMOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOT U,
(hopMHpOBaHKE M PA3BUTHE IKOJIOTUIESCKOTO MBIIIIICHUS, yMEHUE TIPUMEHSTH €0 B
MO3HABATETIHHON, KOMMYHHKATUBHOM, COIMATEHOM MPAKTUKE U MPOPECCHOHATBHON
OpHUEHTAIINH.

Ilpeomemmnvie

B noznaBatenbHoO# cdepe: naBaTh OnpeaeseHus U3y4eHHbIX OHITHI: «XUMHYECKUI
AIIEMEHTY, «aTOM», KHOH», «MOJICKYJIa», «IIPOCTHIC U CJIOKHBIE BEIIECTBAY, «BEIIIECTBOY,
«xuMuueckas popMyray, «OTHOCUTENIbHAs ~ aTOMHAs Maccay, «OTHOCUTEIIHHAS
MOJIEKYJISIpHAsE MAcCay, «BAJIEHTHOCTbY, «CTEIEHb OKHUCIICHUS, «KPHCTAJUTUECKas pEeLIeTKay,
«OKCHJIBD, «KUCIIOTBD), «OCHOBAHHSD», «COIIN, «aM(POTEPHOCTHY, AHIHKATOPY,
«TIEPUOTUIECKUN 3aKOH», KTIEPUOIUECKAsT TAOIUIIAY», «A30TOIBDY, «XUMHYECKasi CBSI3bY,
«QIEKTPOOTPULIATENBHOCTDY, «XUMHUYECKasl PEAKIIUsD», «XUMUYECKOE ypaBHEHHUE,
«TEHETHYECKAS CBS3bY, KOKHCIICHHEY», «BOCCTAHOBJICHUEY, «IJICKTPOJITHYECKAS
JUCCOLIMAIH», «CKOPOCTh XUMUYECKOW pEaKI; OMUCATh JEMOHCTPALMOHHBIE U
CaMOCTOATEIIbHO IMTPOBEACHHBIC XUMNYCCKHE OKCIICPUMCEHTHI; OIMMChIBATH U Pa3JIN4aTh
W3yUYEHHBIE KI1aCChl HEOPraHW4YEeCKUX COEAMHEHUM, IPOCTHIE U CIIOKHBIE
BEILIECTBA, XUMUYECKUE PEaKIINY; KJIacCU(UIMPOBATh N3yYEHHBIE OOBEKTHI U
SIBJICHUS; JIENIaTh BHIBOJIBI M YMO3AKITIOUEHHS U3 HaOJTIOICHHIA, N3YYEHHBIX
XUMHUYECKHAX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATH CBOMCTBA HEN3YUEHHBIX BEIIECTB 110
AHAJIOTHU CO CBOMCTBAMU M3YUYEHHBIX; CTPYKTYPHPOBATh U3yUEHHBI MaTepual 1
XUMHUYECKYIO HH(POPMAIIUIO, TIOTYYESHHYIO U3 IPYTUX HCTOYHUKOB; MOJICIMPOBATH CTPOCHUE
aTOMOB 3JIEMEHTOB 1-3 Mepro/I0B, CTPOEHUE MPOCTHIX MOJIEKY T,

B 11eHHOCTHO — OpHEeHTAIOHHOH c(hepe: aHATM3UPOBATh U OLIEHUBATH MOCIIEACTBUS IS
OKpY>KaroIIen cpesbl ObITOBOM 1 MPON3BOJICTBEHHOM JIETEIIBHOCTH YEJIOBEKA, CBI3aHHOM C
nepepaboOTKOM BEIIIECTB,;

B tpynoBoii cdepe: mpoBOAUTE XUMHUYECKUI IKCTIEPUMEHT;

B cdepe Oe30macHOCTH KI3HEACATENLHOCTH: OKa3bIBaTh TIEPBYIO MTOMOIIH TIPH OTPABIICHUSIX,
0JKOTax M APYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 000PYIOBAaHHEM.



4. ConeprxaHue Kypca BHEYPOUHOIi 1eATeTbHOCTH.
34 yacos (1 yac B He/1eJ110)

Ne Tema Koa-Bo yacos Koa-Bo Koa-Bo JdomamHui
NPAKTHYECKUX | JA0OPATOPHBIX | IKCIEPHMEHT
padot padot
XuUMHS B IIEHTPE €CTECTBO3HAHUS 11 2 8 9
MatemaTtuueckue pacueTbl B XUMUU 10 1 - 3
SIBneHus: IPOUCXOASIINE C 11 3 - 10
BEIECTBAMH
Paccka3ssl 10 XuMuu 2 - - -

Tema 1. Xumus B ueHTpe ecrecrsozHanus (11 1)

Xumusa kax wacms ecmecmeoznarus. 1lpeomem xumuu. EctecTBO3HaHNE — KOMITIEKC HAYK O
npupoze. Hayku o npupoze: dusurka, xumus, Guonorus u reorpadus. [lonoxurensHoe u
OTPULIATENBHOE BO3IEHCTBUE YEJIOBEKA HA IIPUPOLLY.

[Tpeamer xumum. Temna u BerecTsa. CBOMCTBA BEIIECTB KaK MX WHIUBUTYTbHBIC TPU3HAKH.
CBolicTBa BEILIECTB KaK OCHOBA MX MPUMEHEHHUSL.

Memoovwl uzyuenusn ecmecmsosznanus. Habmoenme kak OCHOBHOI METO/] TO3HAHUS
OKPY>KaroIero Mupa. Y clIoBUsI IPOBeICHUsI HaOmoeH s1. [ nrmoTesa Kak MmperoioKeHre,
OOBSICHSAIOIIIEE T npeZICKa3bIBaoIIee MPOTEKaHHE HAOII0AaeMOTO SIBJICHHUSI.
OkcnepumeHT. Jlaboparopusi. DKCIEPUMEHT nabopatopHbIil 1 toMarHuA. CriocoObl
(buKcUpoBaHUs pe3yIbTaToB dKcnepruMenTa. CTpoeHue IIIaMeHH  CBEYH, CYXOr0 TOPIOYEro,
CIIUPTOBKH.

Mooenuposanue. Mopenu Kak abCTpakTHbIE KOMTMH U3y4aeMbIX 00BEKTOB U IIPOIIECCOB.
Monenu B ¢pusuke. InekTpodopHast MalinHa Kak abCcTpakTHas MOeTh MOJTHUW. Mojienu B
Ouonorun. buonoruueckue Myssbku. Mozieni B XUMUU: MaTepuasibHbIe (MOJIEIU aTOMOB, MOJIEKY T,
KPUCTAIIJIOB, alapaToB M YCTAHOBOK) U 3HAKOBBIE (XMMHYECKUE CHMBOJIBI, XUMHYECKUE (POPMYIIBI 1
ypaBHEHUS).

Xumuueckas cumsonuxa. XuMudeckue cuMBOJIbL. VX Hanucanue, Mponu3HOILIEHUE U UH-
dopmaris, KOTOPYIO OHM HecyT. Xumudeckue hopmyiisl. VX HanvcaHue, MPOU3HOIICHUE U
uH(pOpMAaIs, KOTOPYIO OHH HecyT. IHaeKchl 1 K03(h(DUIMEHTHI.

Xumus u pusuxa. Y HUBEpCATLHBINA XapaKTep MOJIOKEHUIA MOJIEKY ISIPHO-KMHETHIESCKON TEOPHHL.
[onstTus «atom», «momeKyay, «owy. Kprucrammmueckoe coctosiHue Bellectsa. Kpucrammyeckre
perieTky TBepapix BemecTs. Anuddysus. bpoyHosckoe nBrkeHue.

ArperaTHoe cOCTOSTHUE BelecTBa. | a3000pasHble, JKUIKNE U TBEP/IbIC BEIIECTBA.
Kpucramnmnyeckue u amopdnbie TBep/pie BemecTBa. Ouzndeckre U XuMHYECKHE SIBICHUS.

Xumus u 2eoepaghus. ' e0nornyeckoe CTpoeHue IIaHeThl 3eMIIS: SIPO, MaHTHsL, TUTOChEpa.
DNeMEHTHBIN COCTAaB re0JOrMYECKIX COCTABHBIX YacTei miaHeTbl. MUHepalibl ¥ TOpHbIE TOPOIBL.
Marmatudeckue 1 0caiouHble (OpraHuuecKue U HEOPraHMIeCKre, B TOM YHCIIE U TOPIOYHE) TOPOIbI.

Xumus u Ouonoeus. XAMAYECKAN COCTAB KUBOH KIIETKU: HEOpraHWYeCKHe (Boja 1
MUHEpajIbHbIE COJIN) U OpraHnyeckue (OenKu, )KUpbl, YIIIEBO/Ibl, BATAMHUHBI) BeliecTBa. IIpocTbie 1
CIIO’KHBIE BEIIIECTBA, UX POJIb B )KU3HEICSITEILHOCTH OPraHn3MOoB. bronorndeckas poiib BoJbI B
*uBoH Kietke. @otocuuTe3. Poik ximopodumnia B mporecce porocuHTe3a. broornaeckoe
3HA4YEeHUE KUPOB, OETKOB, F(PUPHBIX Mace, YIJIEBOAOB M BUTAMUHOB JJIsI JKU3HEACATEIbHOCTH
OpraHU3MOB.




Kauecmeennvle peaxyuu 6 xumuu. TIoHATHE 0 KAUECTBEHHBIX PEAKIMIX KaK O PEAKIUIX,
BOCIIPUHIMAEMBIX OPTaHOJIENTUUECKUX: C TIOMOIIBIO 3pEHUsI, CITyXa, OOOHSHUS. AHATUTHYSCKUN
addexrt. OnpenensemMoe BELIECTBO U PEaKTHUB Ha HEro. Bo3MOKHOCTh U3MEHEHUS UX POJIM Ha
MIPOTUBOIIOJIOKHYTO.

JdemoHcTpanmuu.

1. Konnekrwms pa3HbIX TN U3 OJJHOTO BEIIECTBA WM MaTepraia (HarmpuMep, labopaTopHasi ocya u3
crekina). 2. Komekiyst pa3nuyHbIX Ted Win ¢poTorpaduii Te U3 aTiOMUHUS JUT WUTIOCTPALMY UACU
«CBOMCTBa — IIPUMEHEHHE.
3. YueGHoe 000pyI0BaHUE, UCTIOIB3YEMOE MPU U3YYCHUH (PU3UKH, OMOIOTHH, Teorpaduu U XUMHUH.
4. DnexkrpodopHast MalIMHA B ICHCTBHUH.
5. T'eorpaduueckue Mmoxaenu (Ta00yc, KapTa).
6. buonoruueckue Moaenu (MyJIsKH OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX U
YyeJioBeKa).
7. ®U3NUECKUE U XUMUYECKHE MOJIETM aTOMOB, MOJIEKYJT BEILIECTB U UX KPUCTAUIMYECKHX PELLETOK.
8. O0beMHBIE U IIAPOCTEPIKHEBBIE MOJIETTM MOJIEKYJT BOJIbI, YIJIEKHCIIONO M CEPHUCTOIO Ta30B, METaHA.
9. PactipocTpanenue 3amnaxa 0JIeKOJIOHa, yXOB WM JI€30/I0paHTa Kak nporecc 1uddy3un.
10. O6pa3Ibl TBEPIBIX BEIIECTB KPUCTAUTMIECKOTO CTPOCHHUSL.
11. Mozaenu KpuCTalNIMYECKUX PEIICTOK.
12. Tpu arperaTHbIX COCTOSIHUS BOJIBL.
13. IlepenuBanue yriaeKucioro ra3a B CTakaH, ypaBHOBEILICHHBIN Ha BECAX.
14. Kosutekiyst KpUCTALTMYECKUX M aMOP(HBIX BELIECTB U U3JIEIUN U3 HUX.
15. Komnekiust MUHEPAIOB (1a3ypUT, KOPYHI, XalIbKOTIUPHT, (DIIFOOPUT, TAITUT).
16. Kosnekiysi ropHbIX OpoJ] (TpaHuT, pa3inyHble (OPMbI KaIbLIUTA - MEJI, MPaMOp, U3BECTHSIK).
17. Komnnekius roproYrx UCKOMaeMbIX (He(hTh, KAMEHHBIN yToJib, CIAHIIbI, TOP(D).
18. CniupToBast FIKCTpaKIHs XJI0po(duLIa U3 3€1€HbIX JIUCTHEB.
19. IlpokanuBaHue CyXoH 3elleH! pacTeHui B My QebHOM MeUn 1T KOJTMYECTBEHHOTO OMpeIeTICHUs
MUHEPAITbHBIX BEILIECTB B HUX.
20. KauecTBeHHas1 peakiysi Ha KUCJIOPO/I.
21. KauecTBeHHAas peakiys Ha YIJIEKUCIIbIN ra3.
22. KauecTBeHHas peakiiysi Ha H3BECTKOBYIO BOJTY.
JlabopaTopHbIe ONBITHI.
1. Onucanue CBOMCTB KUCIOPO/Ia, YKCYCHOM KUCIIOTBI, ATFOMUHUSL.
2. CTpoeHue TIaMeH! CBEYH (CITUPTOBKU, CYXOT'0 TOPIOYETO).
3. HaGmoieHre 6pOyHOBCKOTO ABMKEHHS YaCTHUEK YEPHOM TYIIIH MOl MUKPOCKOTIOM.
4. M3ydeHne rpaHuTa C OMOUIBIO YBEIMYUTEIBHOIO CTEKIIA.
5. OOHapy»KeHue Kupa B CEMEHaX MOICOTHEYHUKA H TPEIIKOTO opexa.
6. O6Hapy>kxeHre YPUPHBIX Macen B alleIbCMHOBOM KOPKE.
7. OOHapy:xeHre Kpaxmaia u Oenka (KJIeHKOBHHBI) B MIIIEHUYHON MYKE.
8. OOHapy keHHe YIJIEKUCIIOTO ra3a B BbIIbIXaEMOM BO3IyXE C IIOMOIIBIO H3BECTKOBOM BOJIBI.
JlomaiHuii 3KCIIepUMeHT.
1. M3roToBnenue Mozaenei MOJIeKyIl U3 IITaCTUIMHA.
2. uddy3ust HOHOB IEpMaHTaHaTa Kaius B BOJIE.
3. Msydenue ckopoctu auddy3un adpo30JIeH.
4. lucpysus caxapa B Boze.
5. OIBITHI C yCTOM 3aKPBITOH MIACTUKOBOM OYTHUTKOM.
6. KosmuecTBeHHOE Onpe/ieNieHNe COAEPKaHusl BOZbI B CBEXKEH 3€JICHHU.
7. BaumoneiicTBre aCKOPOMHOBOM KHCIIOTHI C HOIOM.
8. M3yuyeHue cocTaBa MOJIMBUTAMHHOB W3 JIOMAIITHEH alTeUKH.
9. ObHapy>keHHe KpaxMalia B MPOAYKTaX MUTAHWSL.
IIpakTnyeckas pa6ora 1. 3HakoMcTBO ¢ T1abopaTOpHBIM 000pyaoBaHueM. [IpaBuia
0e30IacHOCTH MpH paboTe B XUMUYECKOM KabuHeTe (J1TabopaTopum).
IIpakTyeckas padora 2. HabnroneHue 3a ropsiiieii CBe4on. Y CTpOHCTBO CITUPTOBKH.
[paBuia paboThI ¢ HarpeBaTeIbHBIMUA TPHOOPAMH.



Tema 2.
MartemaTuyeckue pacuerbl B xuMuu (10 4)

OmHuocumenvHvle amomHas u Monekyispras maccul. IToHaTre 00 OTHOCUTEIBHBIX aTOMHOM U
MOJIEKYJIIPHOM Maccax Ha OCHOBE BOJOPOJHON eUHUIIbL. OnpeieieHne OTHOCUTEIBHON aTOMHOM
MacCChl XUMHYECKUX AJIEMEHTOB TI0 TIeproaudeckoil Tabnuie. HaxoxaeHue mo gpopmye
BEIIECTBA OTHOCHUTEIIbHON MOJIEKYJISIPHON MAacChl KAK CYMMBI OTHOCUTEIBHBIX
AQTOMHBIX MACC COCTABISIIOLIMX ~ BEIIECTBO XUMUYECKUX JIEMEHTOB.

Maccosas 0015 Xumuyecko2o nemenma 6 clodcHom gewjecmese. I1oHsTIE O MACCOBOIA JONIE -
(W)  XMMHYECKOro JIeMEHTA B CJIOXKHOM BEIIIECTBE U €€ pacyeT 1o (hopMyJie BEIIECTRa.
Haxoxnenue ¢opMysibl  BEIIECTBA 10 3HAYESHUSIM MACCOBBIX JI0JIeH 00pa3yIoLIHX ero 3JEMEHTOB
(U1 2-4acOBOTO U3YYEHUS Kypca).

Yucmoie sewgecmea u cmecu. Ilonstue o uncroM Berectse U cMecu. CMecu ra3o000pasHbie
(BO311yX, IPUPOAHBIH ra3), )kuakue (He(Th) U TBEpbIE (TOPHBIE OPO/IBL, KYJIMHAPHBIE CMECH,
CHHTETHYECKHE MOIOLIHE cpeicTBa). CMecu TOMOTeHHbIE U TeTePOTreHHBIE.

Obvemnas donst kKomnonenma 2azo6otl cmecu. Ilousitne 06 00beMHO# J071e () KOMIIOHEHTA
razoBoii cmecu. CocTaB BO3/lyxa M IPUPOAHOTO Taza. Pacuer o0beMa KOMIIOHEHTA I'a30BOil CMECH IO
ero 00beMHOM J01ie, ¥ Ha00OPOT.

Maccosas 0o 6ewgecmsa 6 pacmsope. T1loHsTie 0 MaccoBoit 1oiie (W) BeliecTBa B pacTBOpE.
PactBOpUTENH M pacTBOPEHHOE BEIIECTBO. PacueT Macchl paCTBOPEHHOIO BELIECTBA 10 MAcce
pacTBOpa M MaccOBOM JI0JI€ paCTBOPEHHOI'O BEILIECTBA U JIPYTHE PACUETHI C UCIIOIB30BAHUEM ITHUX
MIOHATHUH.

Maccosas dons npumeceii. ToHsiTHE 0 YKCTOM BelllecTBE U ipuMecu. MaccoBast 1ot (W)
npuMecH B o0pasiie ucxogHoro BeuiectBa. OCHOBHOE BelecTBO. PacueT Macchl OCHOBHOTO
BELIECTBA 10 MAaCCe BEILIECTBA, COAEPIKALIETO ONPEICIICHHYI0 MACCOBYIO JI0JII0 PUMECEH, U
JIPyTHUE PACUETHI C MCII0JIb30BAHUEM ATUX MOHITUH.

JlemoHcTpanum.

1. MuHepansl KyIpuT U TEHOPUT.

2. Oxcup prytu(Il).

3. Konneknuu pa3nudHbIX BUIOB MpaMopa U U3eNui (MM WLTIOCTPALUNA U3IENHiA) U3 HETO.
4. CMmech peYHOro M caxapHOro Mecka U UX pas/iejieHue.

5. Konnexmus «HedTs u HEQTEPOLYKTHI».

6. Konnekuust ObITOBBIX cMecel (KyTMHApHBIE CMECH, CHHTETHIECKUE MOIOIIINE CPE/ICTRA,
IAMIIYHH, HaIUTKU U Jp.).

7. lnarpaMmma 00b€MHOTO COCTaBa BO3/AyXa,

8. Jlnarpamma 0O0bEMHOT'0 COCTaBa MPUPOTHOTO Ta3a.

9. IIpuroToBiieHUE pacTBOpPA C 3aJJaHHBIMU MAaCCOM U MacCOBOM J0JIEil paCTBOPEHHOTO
BEILECTBA.

10. OGpa31el BEMIECTB M MAaTEPUATIOB, COJICPIKAIUX OTIPEACIICHHYIO JOJII0 MPUMECEH.

JloMamIHMi IKCIIEPUMEHT.

1. U3yuyenne cocraBa ObITOBBIX KYJIMHAPHBIX U XO3SHCTBEHHBIX CMECEH 10 ATUKETKaM.

2. IIpuroroBiieHHE PacTBOPA COJIH, PACUET MACCOBOM JIOJIM PACTBOPEHHOT'O BEILECTBA U OMBITHI
C  NMOJY4YEHHBIM PAacTBOPOM.

3. M3ydyeHue coctaBa HEKOTOPHIX OBITOBBIX M (hapMalleBTUUECKUX MPENapaToB, COACPKAIINX
ONPEEIICHHYIO JIOJ0 IPUMECEH, 0 UX 3TUKETKAM.

IIpakTuueckas padora 3. [IpuroToBienue pacTBopa ¢ 3aJJaHHOM MacCOBOM n0Jei
PacTBOPEHHOT'O BEIIECTBA.

Tema 3.

SIBnenusi, npoucxoasimue ¢ Bemecrsamu (11 49)

Pazoenenue cmecei. IlonsitTue o pa3neneHnu cMecel 1 09UCTKe BemecTB. HekoToprie
MPOCTEUIITNE CIIOCOOBI pa3elieHUsl CMECEH: MPOCEUBAHKE, PA3IEIICHUE CMECe MarHUTOM,
OTCTauBaHHe, JeKaHTalUs, HEHTpUPyrupoBaHue, pa3eieHue ¢ TOMOIIbIO ASIUTEIbHON
BOPOHKH.



Qunbmposanue. PuIbTpoBaHUE B 1abopaTopun, ObITY U Ha Ipou3BoacTBe. OunbTpar.

Aocopoyus. Tlouarue 06 agcopOiuu u agcopOeHTax. AKTUBUPOBAHHBIN Yrollb KaK
BOXKHEUIINN alcOPOEHT, €ro UCMOJIb30BaHKUE B OBITY, HA MPOU3BOICTBE U B BOCHHOM JIEJI€.
YcrpoiicTBO MpOTHUBOrasa.

Jlucmunnayus, kpucmaniuzayus u evinapueanue. JJUCTUIIALNS KaK IPOLECC
BBIJICJICHUSI  BEIIECTBA U3 XKHUJAKOW cMecH. JlucTuiinpoBaHHast BoJa M 001acTu ee
npumeHeHnus. [leperonka Hedtn. Hedrenpoaykrel. @pakiimonHas meperoHka )KHUIKOTO
Bo3nyxa. Kpucrannuzauus u BelllapuBaHue B 1ad0paTOpuUu (KpUCTAILIIU3ATOPHI U
dbapdopoBbIc YANIKX JIsI BITAPUBAHUS) U MPUPOJIC.

Xumuueckue peaxkyuu. IIoOHSATHE 0 XUMUUYECKON pEaKLUMH KaK MpoLecce
MIpPEBPAILEHUs OJHUX BEIIECTB B IPYyTrue. Y CIIOBHS TEUEHUS U NPEKPALLCHUS XUMHUYECKUX
peaKuuu.

Ilpuznaku xumuueckux peaxkyuu. VI3MeHeHNe 1IBETa, BbIIIAJCHUE OCAJIKA,
pacTBOpEHHUE O0CaJiKa, BbIACICHUE ra3a.

JlemMoHCcTpaUUHU.
. IlpocenBanne cMecu MyKH U CaXapHOTI'O IECKA.
. Pa3nenenue cmecu mopomkoB cepsl U Kejesa.
. Paznenenue cMecu nopoukoB cepel U Necka.
. Pazgenenue cmecu BOJbl U pacTUTENILHOTO Maciia ¢ MOMOIIBIO JEIUTEIbHON BOPOHKH.
. Llentpudyrupopanue.
. QunpTpOoBaHuE.
. PeciupaTopHble Macku U MapJieBbl€ OBA3KHU.
. AncopOUHOHHbBIE CBOMCTBA aKTUBUPOBAHHOIO YTJISI.
9. Cunukarenb ¥ €ro NIpuMeHEHHE B ObITY U JErKON HMPOMBILIUICHHOCTH.
10. IIpoTuBoras u €ro ycTpomcTBoO.
11. [onyyenue AUCTUINIMPOBAHHON BOJBI C IOMOILbIO Ja00OPAaTOPHON yCTAaHOBKHU JJIs
IIEPETOHKH KHUIAKOCTEM.
12. Konnexuusa «Hedts u HeQTEnpoaAyKTHI».
13. Pa3znenenue cMecu mepMaHTaHata u Juxpomara Kajlusi CliocoO0M KpUCTAITU3AIUH.
14. B3aumopeiicTBuE MOPOIIKOB JKEJI€3a U CEPHI IPU HarPEBAHUU.
15. [lonydeHnue yriekucioro raza B3auMoIeiCTBUEM MpaMopa ¢ KHCJIOTON U 0OHapy KeHHe
€ro ¢ IOMOUIbIO U3BECTKOBON BOJIBI.
16. Katanutuueckoe pa3iaokeHHe MEPOKCUIA BOopoaa (KaTaiu3aTop — AUOKCHU]
MapraHua). 17. @epMeHTaTUBHOE pa3jIOkKEHNE IEPOKCHIA BOJOPOAA C IOMOLIBIO KaTal a3bl.
18. KucimoTHbIM OTHETYIIUTEN b, €0 YCTPOUCTBO U NMPHUHIUN ACHCTBHUSA.
19. Peakuus HelTpanu3anuu okpameHHoro GeHoyndraaeHoM pacTBOpa MIET0UYH KHUCIOTOM.
20. BzaumopeiicTBre pacTBOPOB NME€pMaHraHaTa U JUXpoMarta KaJlisl ¢ pacTBOPOM Cyib(purta
Hatpus. 21. [Tonyuenune ocaaka ruapokcuaa meau (I1) nam runpoxcuaa xemnesa(lll)
peaknueit ooOMeHa.
22. PacTBOpEHME NOJYUYEHHBIX OCAJKOB I'MAPOKCUI0B METAJVIOB B KUCJIOTE.
23. [ToyyeHue yTiIeKucIIoro ra3a B3auMOICHCTBHEM pacTBOpa KapOOHAaTa HaTPHs C
KHUCJIOTOM.

JlabopaTopHbIe ONBITHI.
1. U3roToBnenune GuibTpa u3 GUITPOBATHHON OyMaru win OyMaxHoO#U candeTku.
2. 3y4yeHne yCTpONCTBA 3a)KUTAJIKU U €€ NIJITaMEHH.
JdomamHui IKCIIepUMEHT.

1. Paznienienne cMecu Cyxoro MOJIOKa U pe4HOTO IMecKa.
2. V3roroBiieHrue MapiaeBoi MOBSA3KU KaK CPEICTBA MHIUBUAYAIbHOM 3aLIUTHI B IEPUOJ
SMUJIEMUH TPUIIA.
3. OtcrauBaHue B3BECH MOPOILKA JJI1 YACTKH IOCY/Ibl B BOJIE U €€ IEKaHTALIUS.
4. AncopOuusi akTUBUPOBAHHBIM YTJIEM KpacsAIIUX BELIECTB MENCHU-KOJIbI.
5. AncopOuust KyKypy3HBIMH MaJIOYKaMH MapoB Maxy4uX BEIIECTB.
6. M3yueHne coctaBa 1 IPUMEHEHUSI CHUHTETUYECKUX MOIOIINX CPEJICTB, COJNEPHKALIUX
SH3UMBI.
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7. PazyoxkeHne cMecu MUThEBOM COJIbI U CaXxapHOW MyApbl IPU HAarpEeBaHUU.
8. PactBopenue B Boae Tabnerku acnupuHa YIICA.
9. IlpurotoBiieHHE U3BECTKOBOM BOJIbI U OMBITHI C HEH.
10. B3aumoseiicTBre pacTBOpa MepMaHraHata Kajaus ¢ aCKOpOUHOBOM KUCIOTOM.
IIpakTyeckas padora 4 (oMaIIHUI SKCIIEPUMEHT). BeIpanuBanue KpUCTALIOB
COJIH.
IIpakTHuyeckas padora 5. OuucTKka NOBAPEHHOMN COJIH.
IIpakTnuyeckas padora 6 (qomamHuii skcepuMenT). Kopposus Metanios.

Tema 4.

Paccka3pl mo xumuu (24)

Yyenuueckas xonghepenyus « Boloarowuecs pycckue yuenvie-xumukuy. JXu3Hb u
nestenbHOCTh M. B. Jlomonocosa, [[. 1. MenaeneeBa, A. M. bytiepoga.

Kouxypc coodbwenuti yuawuxcs «Moe nobumoe gewyecmsoy. OTKpBITUE, TIOTYyUYCHUE U
3HAYCHHUE BHIOPAHHBIX yYAIIUMHUCS BEIICCTB.

Konxypc yuenuueckux npoekmos. VlccnenoBanus B 00JaCTH XUMUYECKUX PEAKIIHIA:
(dhoTOCHHTE3, TOPEHUE U MEUICHHOE OKHCIICHUE, KOPPO3HUsI METAJJIOB M CITIOCOOBI 3aIIUTHI OT
Hee, JApYTHe PeaKkinH, BHIOpaHHBIC yYaIIUMUCS.

5. Kaneﬂnapﬂo-TeMaTuquKoe IJIAHUPOBAHUE

Kou-Bo Jara
4yacos NpoBeaeHNsl
Ne Tema 3ansiTUA 3aHATHSA
34 o 1o
IJIaHy dakty
Tema |. Xumus B uenrpe ecrecrsoznanus.(11 u)

1 | XuMmus kak 4yacTh ectecTBO3HaHM. [Ipenmer 1

xumuu. BBoaHbI nHCTpYKTax 110 Th.
2 | Metoapl U3y4eHUs €CTECTBO3SHAHMUS. 1
3 | [IpakTrueckas padora Nel «3HaKOMCTBO C 1

nabopatopHbIM o0opynoBanueM. [IpaBuina TeXHUKU

0€30MMacHOCTH P paboTe B XUMUYECKOU

J1a00paTOPUM»
4 | Ilpaktuueckas pabora Ne2 «Habmonenue 3a 1

ropsiiiei cBeuoi. Y CTpoiCTBO CIUPTOBKH.

[TpaBusa paboThI ¢ HarpeBaTEIbLHBIMU MPUOOPAMID)
5 | MozaenupoBaHue. 1
6 | Xumudeckas CHMBOJIHKA. 1
7 | Xumus u pusnka. YHUBEPCATBHBIA XapakTep — 1

KUHETUYECKON TEOPHH.




8 | Xumus u ¢pusnka. ArperaTHbIe COCTOSTHUS 1
BEIIECTB.
9 | Xumus u reorpadusi. 1
10 | Xumus u Ouojorus. 1
11 | KauecTBeHHBIE PEAKIIUN B XUMUHU. 1
Tema |1. MatemaTuke pacuersl B xumun. (10 u)
12 | OtHOCHTEIBHAS aTOMHAs M MOJICKYJIIpHAs Macca. 1
13 | MaccoBas 1o DJIEMEHTA B CJI0KHOM BEIIECTBE. 1
14 | Yucteie BemecTBa U CMECH. 1
15 | O0bemMHas 10J1s1 KOMIIOHEHTA F'a30BO CMECH. 1
16 | MaccoBas 1011 pacCTBOPEHHOI'O BEILIECTBA B pacTBOPE. 1
17 | Ilpaktuueckas pabora Ne3 «IIpurortoBienue 1
pacTBOpa € 3aJJaHHOW MacCOBOM JOJIei
pPacTBOPEHHOTO BELIECTBA»
18 | MaccoBas f0Js IpuMecei. 1
19 | Pemenue 3a1a4u u ynpaxxHeHU# 1o TeMe 1
«MareMaTuKa B XUMHI»
20 | Pemenwue 3amau 1
21 | Pemenue 3amau 1
Tema |11, SIBnenus, npoucxoasinue ¢ Bemecrsamu. (11 u)
22 | Paznenenue cmecei. 1
23 | OdunbTpoBaHHE. 1
24 | AncopOrus. 1
25 | AucTHiuIsIinys, KpUCTAITH3AIHs, BBITapUBAaHUE. 1
26 | IIpakTuueckoit paboTsl Ne4 (momarHuit 1
IKCIIEPUMEHT )« BhIpaninBaHue KPUCTAIIIOB COJIH.
O6cyxnenue padoTel. IToru KOHKypca Ha JIyqIIui
KpPUCTAJLI.
27 | Ilpaktuueckas padora Ne5 «OuncTka noBapeHHOU 1
COJIH»




28 | XuMHUYECKHE peaKIuu. 1
29 | Ilpu3HaKy XUMUYECKHX PEAKITHIA. 1
30 | IIpaktrueckoit paboTel Ne6 (moManTHMIA 1
skcriepumenT) «Kopposuu metamnosy. O6cyxaeHue
ntoros. KoHKypc Ha qydninil S3KCIIEpUMEHT.
31 | [IpomexxyTodHas aTTeCTaIus 1
32 | XuMHuuecKkue peakiiuy B HaIIeH KU3HU. 1
Tema IV. Paccka3sbl no xumuu (2 4)
33 | Yuenuueckas koHpepeHIus «Bopimaromnmecs pycckue 1
YYEHBIC-XUMUKID
34 | Konkypc coobmienuii yuamuxcs «Moe rodumoe 1

XHUMHUYECKOEC BECIICCTBO»

6. TpeOGoBaHus K YPOBHIO IOATOTOBKH 00YYaIOINXCS.

B pe3yabTare udydeHnss Kypca 00y4arIMiics HAyYMTCA MIOHUMATH
®  XUMUUECKYI0 CUMBOJIUKY: 3HAKU XUMUYECKUX PJIEMEHTOB, ()OPMYIIBI XUMUUIECKUX
BEIIIECTB;
®  gadicHelluue XUMUYeCcKue NOHAMUA: XUMUIECKUI 3JIEMEHT, aTOM, MOJIEKYJ1a,
OTHOCUTEIbHBIE aTOMHAsI K MOJIEKYJISIpPHAsI MacChl;
®  (OCHOGHbIE 3AKOHbl XUMUU: COXPAHEHUS MAaCChl BELLIECTB, [IOCTOSIHCTBA COCTABA;

ITosryuyuT BO3MOKHOCTH HAYYUTHCS

* Ha3zvleamb: XMMUYECKHE HJIEMEHTHI, COCTUHEHHUS;

* 00bACHAMb: PU3NIECKUI CMBICI aTOMHOTO (TIOPSAKOBOI0) HOMEpPa XUMUYECKOTO
3JIEMEHTa, HOMEPOB IPYIMIbI U MEPU0JIA, K KOTOPBIM 3JIEMEHT NPUHAIIECKUT B IEPUOINIECKOM
cucreMe /1. 1. MeHnneneesa; 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB B IIpeIeax
MaJIbIX MIEPUOJIOB U INIABHBIX MOATPYII; CYIIHOCTh peaKuii HOHHOTO 0OMeHa;

* onpedenamp: COCTAB BEILECTB 0 UX QopMyJiam;

* cocmaenamp: GOpPMyIbl HEOPIrAaHUYECKUX COETMHEHUH;

* oOpawyampca ¢ XUMUYECKON MTOCYI0M U 1ab0paTOPHBIM 000PYOBAHUEM;

* @bIYUCAMB: MACCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTa 10 (opMyJie COETUHEHNUS;
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE;

Hcnosb30BaTh NpUOOPETEHHBIE 3HAHUSA U YMEHHUS B IPAKTHYECKOM 1esiTeJIbHOCTH U
MOBCEIHEBHOM KM3HHU JJIA:

* 0e30IacHOro OOpaNIeHHsI ¢ BEMIECTBAMH U MaTepHaIaMHu;

* DKOJIOTHYECKH I'PAMOTHOTO MTOBEJCHUS B OKPY KAIOIIEH cpenie;

* OLICHKH BIIMSIHHSI XUMHUYECKOTO 3arpsA3HEHUsS OKPYKAIOIIEH Cpeibl HA OPTaHU3M
YyeJIOBEKA;

* KPUTHUYECKOH OIIEHKH MH(POPMAILINHU O BEIIECTBAX, HCIIOJIb3yEMbIX B OBITY;

IPUTOTOBJICHHS PACTBOPOB 331aHHOM KOHIIEHTPAINH




7. Y4eOHO-MeTOAMYECKHH U MATEPUATbHO-TEXHNYECKOE
odecrevyeHue Kypca.
YMK:
I'a6puemnsia O. C. Beoasiii Kypc B xumuro 7 kinacc. [IporneneBrudeckuii kype. M. : Jlpoda, 2007-
2010 .
2)["abpuensn O. C., Humapesa I'. A. Xumun: MeTtoaudaeckoe mocoOue K mporieIeBTHUECKOMY KypCy
7 xnace. M.: [Ipoda, 2007-2010 rr.

Ilepeyens 1a60paTOPHOTo 000PYI0BAHMS, PH BHINOJIHEHHH MPAKTHYECKOI YacTH Kypca.
1) TIpuGops! 1 0OOPYIOBAHHUE LIS MPAKTHYECKON PabOTHI
e  MuxkponaGopaTopusi XUMHUUYECKast
e [IpoOupku CTEKIISTHHBIE
KonOb1 koHnueckue
Crakanbl cTeKJIsIHHbIE Ha 50 MJL.
[Tanmoyku CTeKISTHHBIC
TpyOKH COeTMHUTENBHBIC: CTEKIISIHHBIE, PE3UHOBBIE.
[TpoOku pe3nHOBbIE
CrimpToBKH
Jepxatenu 1y1st npoOUpoK
[TaTus 1abopaTopHbIit
[ItatuB myst mpoOupoK
Boponka crexisiHHas
OuIbTp
e Crnunuku
e AcbecToBasi ceTouka
o JlyunHKH
2) PeaxTuBb
e Kucnotsr: consHast, cepHasi, a30THasL.
o Illenoun: THAPOKCH HATPHS, TUAPOKCH]T KATHITHS.
e  Ocuosanust: ruapoxcua meau (1), ruapokcun xemnesa (1)
e Comm: kapOoHaT Kanblus, Xjopu Hatpus, xyopua memau (1), Hutpar cepedpa, Xmopu
Oapusi, KapOOHAT HATPUS, XJIOPHT ATFOMUHHS, IEPMAHTOHAT KaJIHsl, HUTPAT KaJIus,
MEJTHBIN KyTiopoc, cyibdar xkenesa (1), cynbdar nuaka, cynepdocdar, aMmuagHast
CeINTpa, MOYEBHHA (xapOamMuT), XJITOPHT Kaus, CyJIb(aT HATpus, CyIbgar
ATFIOMHHHUSL.
e [IIpocTsie BemiecTBa: yroib, IUHK, Kee30, aTFOMUHUN, MarHU, Me/lb, CBHHEII.
e CroxHBIE BEIIECTBA: MpaMop, Caxop.
e  MHukatopsl.

IIpumepHbIe TEMBbI I0KIA/10B YUYALNXCH

1. Yue6a M.B.Jlomonocosa B Mockse (1731— 1735).

2. Bkimag M. B. JIoMoHOCOBA B pa3BUTHE XUMHUH.

3. IlepeBoa Ha COBpeMEHHBIN pyCCKHi sA3bIK Hokinana M.B.JlJomoHnocoBa «Ci0BO 0 mMob3e
XUMHUI», B MyOImuHOM cobpanuu MimmnepaTopckoil akajgemMun Hayk ceHTsopst 6 aus 1751 r.,
roBopeHHoe MuxausioM JIoMOHOCOBBIMY.

4. M. B. JIoMOHOCOB 0 10JIb3€ CTEKJIA.

5. M. B. JlomoHOCOB — OCHOBaTENb MEPBOM XUMUYECKOH TabopaTopuu B Poccun.

Kpyr Hayunsix uatepecos M. B. JlomoHocoBa.

. . MeHneneeB — y4eHbIN ¢ MUPOBBIMH 3aCITyTaMHu.

. . MeHneneeB — opraHu3aTop U MEpBbI JUPEKTOP [ TaBHOM manaTel MEP U BECOB.
. .

6.
7.
8.
9. MenneneeB — uccaea0BaTellb BO3AyXOIIaBaHUS.



10. 1. . MenneneeB — co3nateib 0€31IMHOTO ITOPOXa.

11 dpy3es u xomneru J[. 1. MenneneeBa B chepe HaAyKH, TEXHUKH U KyJIbTYPBHI.
12. MexnayHapoaHble KOHTaKThl U ipu3Hanue 3aciuyr . 1. Menneneena.

13. YBaeuenus JI. 1. Menneneena.

14. Umenewm /1. . MenaeneeBa Ha3BaHbI...

15. Anekcanip MuxaiinoBuy byTiepoB — 3amedaresbHbIN PYyCCKUI XUMUK.
16. A. M. ByTiiepoB — BbIAAIONTUICS OHOJIOT.

17. dApy3bs u kosuteru A. M. Bytneposa.

IIpumepHbIe TeMBbI coo0eHni «M0E JII00nMoe BelecTBo».
1. Anmas.
2. AMMuax.
3. bopnas kucnora.
4. I'maybepoBa cOJb.
5. lnepTHBIC Ta3bl.
6. Mox.
7. Manaxur.
8. Mpamop.
9. Ilepekuch Bogopoa.
10. [TepmaHranaT Kamus.
11. [luteeBas cona.
12. [loBapeHHas COJb.
13. Caxapo3a.
14. Yrnekucnslii ras.
15. Vkcycnas kucinora.
16. DTunoBeIi cOUpPT

TeMbl MPOEKTHBIX padoT

. IlepcrieKTUBBI pa3BUTHS XUMUU.

. 3 ucropumn xumuu.

. Tkanu: mponuioe u HacTosIIEe.

. UTo MBI 3HaeM O BellecTBe?

. [Tactiopt »nementa No....

. Ckazanus 00 0THOM BEI[ECTBE.

. UcTopus cnuykwu.

. Boxa B kocMoce.

. XuMus — moJib3a uiau Bpea. Pe3ysnbTaT cOIMoIornyeckoro onpoca.
10. )Ku3Hb — B3auMOAEHCTBUE MEXAY MOJIEKYJIaMU.
11. Xumus 1 BUpTyaabHBII MHUP.

12. BemectBa Ha 3eMiie 1 B KOCMOCE;

13. UcTtopust OTKPBITUS XUMUUYECKOTO 3aeMeHTa Ne.. ..
14. Camplii mepBbId XUMUYECKHUI 3JIEMEHT.

15. OT anX¥uMHUHU K HACTOSIIECH XUMHH.

16. ITaMATHUKY UCTOPUU U APXUTEKTYPHI B MPOMBIILIEHHBIX TOPOAaX.
17. XuMus 1 UCKYCCTBO.

18. MeTtaibl B UCKYCCTBE.

19. T'apmoHUsI XUMHYECKUX (HOPMYII.

20. Koe-uTo 0 3epkaax.

21. UmeeT 11 Boga naMsITh?

22. Ctekiia — XaMeJICOHHBI.

23. ®oTorpadust U XUMUSI.

24. boiif moxupartensiM METaJJIOB.

25. Peknama: JOCTOBEPHOCTh C MO3UIIMN XUMHUHU.

O 00 1N DN K~ W —
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