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IHosicHuTeIbHAA 3aNHUCKA.

Jlannast mporpamma «BBezieHHe B XUMHIO», pa3paboTaHa Juisi o0ydaromuxcs 7 Kiacca,
JUIS TIOJIyYEHHMSI IIPEJICTABICHUS O HOBOM LIKOJIBHOM IIPEIMETE.

Cpeau mpoOiieM B NpPENOAaBaHMM XHUMHH HAuOOJbIIME CIIOXKHOCTH [UIsl IEJaroroB
COCTABJISIIOT JIBE.

[lepBas CI0KHOCTH 3aKJIHOYAETCS B 3HAYUTEIBHOM IMEpPErpy3Ke Kypca XMMUU OCHOBHOM

LIKOJIBI B CBSI3U C IIEPEXOJOM HAa KOHIIEHTPUUYECKYIO CUCTEMY. IHTEHCUBHOCTB IIPOXOKICHUS
Marepuana B 8-M KJlacce He MO3BOJISIET CO3/aTh YCJIOBHS Ui Pa3BUTHUS MO3HABATEIBHOIO
UHTEpeca K MpPeaMeTy, sl MOCTEIEHHOTO YCBOCHHUS CJIOXKHBIX O0a30BBIX XHMHYECKUX
noustuii. He cmyuyaiiHo 1O pe3ynbraTaM MOHUTOPHMHTa B paMmkax ¢eaepaibHOro
HKCIIEPUMEHTA IO COBEPIICHCTBOBAHHMIO CTPYKTYpPHI M COZIEp)KaHUs OOLIero 00pa3oBaHHS
yuauecsi Ha3bIBalOT XUMHIO B YHCIIE CAMBIX HETTFOOMMBIX NMPEAMETOB.
Bropass mpobnema 3akitouaeTcsi B COKpalleHHMM O0bEMa 4YacOB HA HM3yUYeHUE XHMHH Ha
0a30BOM ypoBHE B cTapiieil npoduibHON mmkoje. OIHOrO Yaca B HEAENI0 HEJOCTaTOYHO
Jake Jsi OErJIoro 3HAKOMCTBA C OPTaHMYECKMMH BEIIECTBAMH, COCTABIISIOIIUMH OCHOBY
*u3HU Ha 3emuie. B 11-M kimacce 3HauuTeNbHAA YacTh y4€OHOTO BPEMEHHU PAacXojyeTcs Ha
MOBTOPEHHE, a TOUHEE, IOBTOPHOE IPOXOXKIECHUE OCHOBATEIbHO 3a0BIThIX OHITHH, TEOPUIA
U 3aKOHOB OOmIeH XHMHH, PAaCCMOTPEHHBIX, HO HEAOCTATOYHO IPOYHO YCBOCHHBIX B
OCHOBHOM ILIKOJIE.

Kak crnenctBue yka3aHHBIX HEraTHUBHBIX TEHACHIMM, CO3JaeTCsl peaibHas yrposa
CHI)KEHUSI HEKOI'JIa BBICOKOTO YPOBHSI XMMHUYECKOT0 0Opa30BaHUsl B CTpPaHE, CIOKHOCTH C
00€eCreYeHHOCThIO yUUTeNlel €CTECTBEHHOHAYYHBIX IUCHUIUIMH YUeOHOU HArpy3Koil..

Havano cucreMHOro n3y4yeHus XuMuu B 7-M KJ1acCe MO3BOJISIET:

- YMEHBIINUTh UHTEHCUBHOCTh MPOXO0XK/ICHUS y4eOHOr0 MaTepraia B OCHOBHOM IIKOJIE;

- IOJyYUTh BO3MOXHOCTb U3yuamsv, a HE npoxoOums STOT MaTepuall, UMETb BpeMs AJs
OTpabOTKU U KOPPEKIIUU 3HAHUHN yJalnuxcs;

- (hopmHpoBaTh YCTOWYUBBIN 1103HABATENbHBIN HHTEPEC K IIPEIMETY;

- MHTETPUPOBATh XMMHIO B CHCTEMY E€CTECTBEHHOHAYUYHBIX 3HaHHU A (QOpMHUpPOBaHUS
XAMHYECKOW KapTUHBI MUpa KaK COCTAaBHOM YaCTH €CTECTBEHHOHAYYHOM KapTUHBI.

Kypc xuMnu 0CHOBHOM IIKOJIBI MpejIaraeTcs u3yvyaTh B JiBa Tana: B CTATUKE — COCTaB,
CTpoeHHe U (PU3MYECKHE CBOMCTBA BELIECTB, U B JUHAMHMKE -- XMMHUYECKHE CBOWCTBa
BEIIIECTB, 00YCIIOBIIEHHBIE UX COCTABOM M CTpOeHHEM. B 7-M Kiacce ydaiuecs 3HaKOMSTCS C
COCTaBOM M KJIacCHU(UKallMel BEIeCTB, pacCMaTpUBAIOT CMECH BELIECTB U HMX COCTaB,
U3y4yaloT crocoObl pasJesieHusl cMeceid Ha OCHOBE (PU3MUECKUX CBOMCTB OOPa3yIOIIMX 3TH
cMecH KOMIOHEHTOB. Takum oOpa3om, Kypc XUMHUU 7-TO KJlacca peajlu3yeT 3HAUUTEIbHYIO
4acTh MEPBOTO 3TAINA U3yUYEHHUSI IIKOJIbHON AUCIUIUIMHBI.

Kypc moctpoeH Ha wuzaee peanm3anuy MEKIPEIMETHBIX CBA3CH XUMHUH C JIPYrUMU
€CTECTBEHHBIMU AHWCIMIIMHAMY, BBEJACHHBIMH B OOyueHHE paHee WM Napaie]bHO ¢
XMMHEN, a TMOTOMY TMO3BOJSAET AaKTyaJu3upoBaTh XHUMHUYECKHE 3HAHUA YyYalluXcs,
MOJTy4YeHHBIE Ha YpOKax MPUPOAOBECHUS, OMOJIOTHH, Teorpaduu, PU3UKU U APYTUX HAYK O
npupoze. B pesynpTaTe yMmeHbIIAeTCS IICUXOJOTHYECKAash Harpy3ka Ha ydalluxcs ¢
MOSIBJICHHEM HOBBIX TpenMeToB. TakuM oOpa3om, ¢GopMupyeTcs TMOHUMaHue 00
MHTETPUPYIOLIEH POJIM XUMHUH B CUCTEME €CTECTBEHHBIX HAYK, 3HAUUMOCTH ATOTO MpeAMeTa
JUISL YCIIEIIHOTO OCBOCHUS CMEXHBIX JUCLUIUIMH. B KOHEUHOM cyeTe Takash MEKIIpeIMETHAs
MHTETpaIus CrocoO0CTBYeT (OPMUPOBAHUIO €IMHON €CTECTBEHHOHAyYHOH KapTHHBI MHUpa
y>K€ Ha HayaJbHOM 3Tare U3y4eHUs] XUMHUH.

B coorBercTBUM € TpeOOBaHMUSMH TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa B
Kypce NMOJUYEPKUBAETCS, YTO XUMHUSI — HayKa dKcrepumeHTainbHas. [loatomy B 7-om Kiacce
paccMaTpUBAIOTCA TaKWe METOJOJIOTUYECKHME TIOHATHUS Yy4eOHOro TmpeaMmeTra, Kak
HKCIEPUMEHT, Ha0II0/IeHHe, U3MEepeHHe, ONMCaHue, MOIETIMPOBAHNE, TUIIOTE3a, BHIBO/I.
[IpennoxeHHbI Kypc Kak B TEOpETHYECKOM, Tak M B (AaKTUYECKOM CcBOeH dacTu
MIPAKTUKOOPUEHTUPOBAH: BCE IMOHATHUSA, 3aKOHBI U TEOPUH, & TAKKE BAKHEUIIME MPOLECCHI,



BEILECTBA U MAaTepHUasbl JAIOTCS B IJIAHE UX MPAKTHUYECKOTO 3HAUYCHMs], IPUMEHEHUsI Kypca
“BBeneHue B XUMHIO” OPUEHTHPOBAHO HA 00ECIIEYCHHE TIOITOTOBKH YYAIIUXCS K U3YICHHUIO
XUMUH B 8 KJ1acce BceX MPOouUIIei.

1. O0mas xapakTepucTHKAa.
ITporpamma Kpyxka «BBeZieHHE B XUMHUIO» COCTOUT U3 YETHIPEX TEM:

IMepBasi Tema «XUMHS B IIEHTPe €CTECTBO3HAHUS aKTYATU3UPYET XUMUYCCKHE 3HAHUS
00yYaromuxcs MoJly4YeHHbIe TPU N3YUYECHUH TPUPOJOBECHHS, OUOJIOTHH, TeoTrpaduH,
GU3UKK ¥ IPYTHX HAYK O IPUPOZE. DTO yMEHBIIAET ICUXOJIOTUIECKYIO HArPY3KY,
BO3HHKAOIIYIO C MOSIBIICHUEM B 8 — M KJIacce HOBOTO MPEIMETa, II03BOJISIET
3aMEHHTD CBS3aHHBIC C STHM TPEBOXKHBIC OKUIAHUS HA MOJIOKUTEIHHBIE SMOIIUU BCTPEUH CO
CTapbIM 3HAKOMBIM. [TapannenbHo MPOBOAUTCS MBICTH 00 HHTETPUPYIOLICH POIH XUMUU B
CHCTEME €CTECTBCHHBIX HAYK, 3HAYUUMOCTH 3TOTO npeaMeTa Il YCIEIIHOTO OCBOSHHUSI
CMEXHBIX IpeMeToB. Takas MeXIIpeIMeTHass HHTETPaIis CliocoOCTBYeT — (POPMHPOBAHUIO
€/IMHOM €CTECTBEHHOHAYYHO!H KapTUHBI MHPA YK€ Ha HA4aJbHOM JTarle U3yuyeHHUs XumMun. B
COOTBETCTBHUH C TPEOOBAHUSIMH rOCYJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa B Kypce
MOTYEPKUBACTCS, UTO XMMHUS — HAyKa DKCIICPUMEHTAJIbHAS , [IO3TOMY

paccMaTpuBalOTCS TAKHE TOHATHS, KaK SKCIIEPUMEHT, HaOIr0IeHUE, N3MEPEHUSs, OTIMCAHUS,
MOJICIIMPOBAHKE, TUIIOTE3a, BBIBOJ. J{J1s1 OTPAOOTKH MPAKTUYECKUX YMEHUH 00YYarOIUXCs
0TOOpaHbI HE CIIOKHBIC M ICUXOJIOTUYECKH JOCTYITHBIE JIJIsl CEMUKIACCHUKOB J1a00paTOpHbIE
U MPAKTHYECKUE pabOThI, KOTOPBIC 3HAKOMBI UM 110 HAYAJIbLHOMY KYPCY €CTECTBO3HAHUS U
JPYTUM €CTECTBEHHBIM AUCLIUIUIMHAM: 03HAKOMJICHHE C HECIIOKHBIM J1a00paTOPHBIM
o0opynoBaHueM (yCTPOMCTBA IITATHBA, HATPEBATEIbHBIX MPUOOPOB, XUMUYECKOM MOCY/IbI,
KOTOPYIO OHU MPUMEHSIIN paHee), MPOBEACHUE MPOCTEHIINX Onepanuii ¢ 000pyI0BaHUEM H
BellecTBaMH (TIpaBUIa HarpeBaHusl, PUKCAIIUS pe3yIbTaTOB HAOIOICHHS U X aHAJIH3
U T. J1.). DTOM 1EeNn CIIOCOOCTBYET MPENYCMOTPEHHBIN B Kypce JOMAITHUN XUMHUYECKUM
HKCHEPUMEHT, KOTOPBIA MOJHOCTHIO COOTBETCTBYET TPEOOBAHUAM 0€30MacHOCTH IIpU
€T0 BBITIOJTHEHNH M BKITIOYAET YIIEIIINE HBIHE U3 MPAKTHKH 00YIEeHUS XUMHH
IPOIOJKUTEIBHBIE 110 BPEMEHHU SKCIIEPUMEHTANIbHbIE Pa0OTHI (BhIpalllMBaHHE KPUCTAIIIOB,
HaOJII0ZICHUE 32 KOPPO3HUEH MeTaa).

Bropas Tema «MaTtemMaTnyecKue pacueTbl B XUMHU» IT03BOJIIET OTPabOTaTh pacyeTHbIE
YMEHHSI, CTOJIb HEOOXOIUMbIE ITPH PEIIEHNN XMMUYECKUX 33/a4, B IEPBYIO OYEpeIb Ha
HaXO0’KJICHHUE YacTH LIeJI0T0 (MaccoBas J10JIs 2JIEMEHTA B CJIOKHOM BEILECTBE, MAaccoBasi U
00BbeMHas 1011 KOMIIOHEHTOB B CMECH, B TOM 4ucCIIe U A0 npumeceil). Kak BuaHo,
BHUMaHME 00paIlaeTcsl He CTOJIBKO Ha XMMHIO, CKOJIBKO Ha MaTEMaTHKYy.

Tperbsi TeMa «SIBj1eHHs1, NPOUCXO/sIIINE C BelIECTBAMM aKTYaIU3UPYET 3HAHUS
oOy4aromuxcs 0 GU3NYECKUX U XMMHUECKUX SIBJICHUSX, TOJIYYEHHbIE Ha YPOKaxX MO APYTUM
npeaMeTam, TOTOBUT MX K U3YYSHHIO XUMUYECKOTO MpoIiecca Ha CIeAYIOEH CTyeH!
00yJeHUsI.

YerBepras TeMma «Pacckasbl PO XUMHIO» BKJIIOYAET HHTEPECHBIE CBEIEHUS O PYCCKUX
XUMHKaX, 00 OT/IEIHHBIX BEIECTBAX U HEKOTOPBIX XUMUYECKUX peakiusx. M3yueHue
IpeJiaraeMoro Kypca npeaycMaTpyUBaeT MOBBIIIEHUE YASTbHOTO BECa CaMOCTOSATENbHON
paboThl 00YUAIOIIMXCS, HAIPUMED, PU MPOBEJCHUHN JIOMAIITHETO XUMUYECKOTO
JKCIIEPUMEHTA U 00CYKIEHHE €ro pe3ybTaToB, MOATOTOBKE COOOIICHUN JIs
YYEHHUYECKUX KOH(EPEHIIHA, 3aIUTe POEKTOB, BEIOOPE 0OBEKTOB ISl MOTOTOBKE
coo01eHus WM npoekra u ap. Kypc HanpasieH Ha pa3BUTHE TaKUX JJOTHYECKUX



Omepaluil MBILUICHUS, KaK aHAJIW3 U CUHTE3, CPABHEHUE HA OCHOBE aHaM3a U CUHTE3a,
0000111eHIE, BBIIBIDKCHHUE U TTOATBEPKICHUE UITH ONPOBEP)KCHHUE TUTIOTE3 U T. 1.

B 3axiroueHnn MOKHO OTMETHTD, YTO B Kypce ITOUTH He 3aTPOHYThI TpeOOBaHUS CTaHapTa
XUMHUYECKOT0 00pa30oBaHUs I OCHOBHOM IITKOJIBI, HATPUMEP CHMBOJIBI XUMHYECKHX
3JIEMEHTOB M (JOPMYJIbI BELIECTB CEMUKIIACCHUKH y4aT TOJIBKO I10 KEJaHUIO, He
MPElyCMOTPEHO COCTaBICHHE (POPMYIT BEIIECTB M YPAaBHEHUI XUMUYECKIX PEAKITHH,
KOTOpBIE SIBIISIOTCS MaTepUaIOM IS U3YYEHHUS B 0053aTEIbHOM KypCe XUMUHU.

2. .JIH‘[HOCTHLIG, METANIPEAMETHBIC 1 IIPCAMETHLIC PE3YJ/IbTAaThl 0OCBOCHUA KypcCa

Juunocmmuuwie:
® B IICHHOCTHO-OPUCHTAIMOHHOM c(pepe — TyBCTBO FOPIOCTH 32 POCCUHCKYIO XHMHUYECKYIO
HayKy,

TYMaHU3M, OTHOLIEHHE K TPY/Y, LIEJIeyCTPEMIEHHOCTb; (POPMHUPOBAHUE LIEHHOCTH 3/J0POBOIO U

6e30macHOro 00pasa >KU3HHU; YCBOEHHE ITPABI MHAWBUIYAIbHOIO M KOJUIEKTUBHOIO O€3011acHOIo

MIOBEJICHNUS B UPE3BbIYANHBIX CUTYALUSIX, YTPOXKAIOIIMX >KU3HU U 37J0POBBIO JIFO/IEH;

® B TPYAOBOH cepe — roTOBHOCTb K OCO3HAHHOMY BBIOOpPY JajbHekel o0pa3oBaTeabHON
TPAcKTOPHH;

® B II03HABATEJLHON (KOTHUTUBHOM, MHTEIUIEKTYAIbHOM) chepe — yMEeHue yIpaBiiTh CBOEH
MI03HABATEIbHON EATENbHOCTBI0. DOPMUPOBAHIE OCHOB IKOJIOTHYECKON KYJIBTYPBI,
COOTBETCTBYIOLLEH COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO MBILIUICHUS, PA3BUTHE OIIBITA
AKOJIOTMYECKH OPUEHTUPOBAHHON pe(hIeKCUBHO-OIICHOUHOM U TIPAKTHYECKOM eI TEIILHOCTH B
YKU3HEHHBIX CUTYaLHsX;

Memanpeomemmnuie

® yYMEHHE CaMOCTOSTEIILHO ONPEIEIATD LIEJIH CBOET0 00YUCHUs, CTAaBUTH U (POPMYIIUPOBATH IS
ceOs HOBBIC 33]1a4M B y4€0e 1 O3HABATEIILHOM JEATEIILHOCTH, Pa3BHBATh MOTHBBI H
WHTEPECHI CBOEH  IO3HABATEIIBHOMN JIESTENLHOCTH;

®  yMEHHE CaMOCTOSITENBHO IUIAHUPOBATH ITYTH TOCTHKEHUSI 1I€TIEH, B TOM UHCIIE
aJlbTEPHAaTUBHbBIE, OCO3HAHHO BHIOMPATh Hanbosnee 3(h(eKTUBHBIE CIIOCOOBI PEILIEHUS
y4eOHBIX 1 MIO3HABATENNbHBIX 33/1a4;

® yMEHHE COOTHOCUTBH CBOU JIEMCTBHUS C INIAHUPYEMBIMH PE3YJIbTATAMU, OCYIIIECTBIISITh
KOHTPOJIb CBOEH JIESITEIbHOCTH B IPOLIECCE IOCTHKEHUSI Pe3yibTara, OpeeisiTh CIOCOObI
JIEHCTBUM B paMKax  IPEIOKEHHBIX YCIOBUI U TpeOOBaHMU, KOPPEKTUPOBATH CBOU
JIENICTBUS B COOTBETCTBHHU C M3MEHSIOLLICHCS CUTYalUE;

®  yMEHHE OLICHUBATh PaBUJILHOCTH BBIIOIHEHUS yueOHOM 3a/1auu, COOCTBEHHBIE BO3MOKHOCTH
e€  pellIeHNs; BJIaJeHe OCHOBAMH CAMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PELLICHUI 1
OCYIIIECTBJIEHHS] OCO3HAHHOTO BEIOOPA B y4EOHOM 1 TIO3HABATEIbHOMN JEATENIbHOCTH; YMEHHUE
OIpEIeNIATh OHATHS, CO37aBaTh 0OOOILEHUS], YCTAaHABINBATH AHAJIOTUH,
KJ1accu(UIMPOBATh, CAMOCTOSTENIHHO BEIOUPATh OCHOBAHUS U KPUTEPUH JIIS
KJI1acCH(UKaLM, YCTaHABIMBATh IPUINHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccykaeHune, yMo3akItoueHre (MHAYKTUBHOE, ISTyKTUBHOE U 110 aHAJIOTUH) U JIeNIaTh
BBIBOJIBI;

e yMEHHE CO3[aBaTh, IPUMEHSTH U MPE0OPa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIENU U CXEMBI JUIs
pelieHys y4eOHbIX U [T03HABATEbHBIX 33/1a4;

® yMEHHE OpPraHH30BbIBaTh yueOHOE COTPYJHUYECTBO U COBMECTHYIO JEATEIbHOCTD C YUUTENEM
U CBEpPCTHUKAMH; pabOTaTh MHAUBUAYATHGHO U B TPYIIE: HAXOIUTH 00IIee PEIeHHE 1
paszpemiatb  KOH(JIMKTHI HA OCHOBE COTJIACOBAHMSI TMO3UIMHN U YyU€Ta HHTEPECOB;
(bopMyITHpOBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

® yMEHHE OCO3HAHHO HCIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBHH C 3a/1aUei
KOMMYHUKALUH JIJIsI BBIPQKEHHSI CBOMX UyBCTB, MBICIIEN U MOTPEOHOCTEN; TIIAHUPOBAHUS U



PETYIALUU CBOCH JEATEIIbHOCTH; BIIQZICHUE YCTHON U IIUCbMEHHOU PEYbIO,
MOHOJIOTUYECKON KOHTEKCTHOM peubto;  (POpMHUPOBAHUE U PA3BUTHE KOMIIETEHTHOCTH B
00J1aCTH UCTIONB30BaHUS MH()OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
(opMHpOBaHKE U PA3BUTHE SKOJIOTMYECKOTO MBIIIIEHHS, yMEHHE IPUMEHSTH €T0 B
MO3HABATENbHON, KOMMYHHUKATUBHOM, COLMATBHON MPAKTUKE 1 POPECCUOHATBHOM
OpHEHTALHN.
Ilpeomemmnvie

¢ B no3naBarensHOI chepe: 1aBaTh ONpeAeIeHNs U3YUYEHHBIX MOHITHIA: «XUMHYECKHN
AIEMEHT», «aTOM», «HOH», «MOJIEKYJIa», «IIPOCTBIE U CII0’KHBIE BEILIECTBAY, «BEILECTBOY,
«xumMmu4eckas (opMmyiay, «OTHOCUTENbHAS ~ aTOMHAsi MAaccay, «OTHOCUTEIIbHA
MOJIEKYJISIPHAS. MACCay, «BAJIEHTHOCTBY, «CTENEHb OKUCIICHUS, (KPUCTAJUIMYECKAs PELIETKay,
«OKCHIIBD, «KUCIIOTBI», OCHOBAHUS», «COIN», «aM(POTEPHOCTDY, «MHIIKATOPY,
«IIEPUOJIMYECKUH 3aKOH», «TIEPUOINUECKast TAOIUIIAY, «U30TOMbD», «XMMHUYECKask CBA3bY,
<QIEKTPOOTPULIATEIBHOCTDY, «XUMUYECKAs! PEaKLUA», «(XMMUUECKOE YpaBHEHHUEY,
«@TEHETUYECKAS CBSI3b), «OKHUCIICHUE», «BOCCTAHOBJICHUEY, «AJIEKTPOJIMTUYECKAS
JMCCOLIMALMAY, «CKOPOCTh XUMUYECKON PEAKLIMN»; ONIKCATh IEMOHCTPALIMOHHbIE U
CaMOCTOSITENIBHO ITPOBEJCHHBIE XUMUUYECKUE IKCIIEPUMEHTBI; OIIMCBHIBATh U pa3jinyaTh
M3y4YEHHbIE KJIACChI HEOPraHUYECKUX COEAMHEHUM, TPOCTHIE U CIIOKHbIE
BEILIECTBA, XMMUYECKHUE PEAKLVIH; KJ1acCU(UIMPOBATh U3yYEHHbIE OOBEKTHI 1
SIBJIEHUS; JIENIaTh BBIBOJIbI M YMO3AKIIIOUEHUSI U3 HaOJIIOAEHUH, N3y4EHHbIX
XMMHUYECKHX 3aKOHOMEPHOCTEH, IIPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB I10
AQHAJIOTHH CO CBOMCTBAMHU M3YYEHHBIX; CTPYKTYPUPOBAaTh U3yYEHHbII Matepuai u
XUMHMYECKYIO HH(OPMALIUIO, TOTYYEHHYIO U3 APYTUX HCTOYHUKOB; MOJEIMPOBATH CTPOCHHUE
aTOMOB 2JIEMEHTOB 1-3 1epro/10B, CTPOEHUE IPOCTHIX MOJIEKYT,

¢ B 11eHHOCTHO — OpHEHTAIMOHHOM chepe: aHaTM3UPOBATh U OLICHUBATH TIOCIICACTBUSI IS
OKpY’Karollel cpe/pl ObITOBOM U MPOM3BOICTBEHHOH JAESTEILHOCTH YEIOBEKa, CBI3aHHOM C
nepepabOoTKOM BElIECTB;

e B 1tpynoBoii cdepe: NpoBOAUTE XMMUUYECKHI SKCIIEPHUMEHT;

e B ciepe Oe3omacHOCTH KU3HEAEATENBHOCTH: OKa3bIBaTh IEPBYIO IOMOILb IPH OTPABIECHUSX,
0YKOTax M IPYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU 1 JJaOOPaTOPHbIM 000PYJOBAHUEM.

3. Coaep:xanme Kypca
36 yacoB (1 yac B Hee10)

Ne Tema Koua-Bo yacoB Kou-Bo Koua-Bo JlomamHui
NPaKTHYECKUX | Ja0OPATOPHBIX | IKCHEPUMEHT
pador pador
1 XuMUS B IEHTPE €CTECTBO3HAHUS 11 2 8 9
MaremaTHuuecKue pacueTsl B XUMHUH 10 1 - 3
SIBneHus npoucxoasuIme C 11 3 - 10
BEIIECTBAMH

Paccka3ssl mo xumMuu




Tema 1. Xumus B ueHTpe ecrecrso3Hanus (11 4)

Xumus kax uacmo ecmecmsosuanus. lpeomem xumuu. EcTecTBO3HaHNE — KOMIUIEKC HAyK O
npupoze. Hayku o npupone: dhusuka, xumus, buonorus u reorpadus. [lonoxxurensHoe u
OTpUIIATEIBHOE BO3JIEUCTBUE YEJIOBEKA HA IIPUPOLLY.

Ipenmer xumun. Tena u BeriecTa. CBOMCTBA BELIECTB KAK MX WHIVBUTYAIbHBIE IIPH3HAKH.
CBolicTBa BEILECTB KaK OCHOBA UX IIPUMEHEHUSL.

Memoowr uzyuenus ecmecmsoznanus. Habmoenue kak OCHOBHOM METO/T TO3HAHUS
OKPY’KaroIero MUpa. Y clIoBUsI POBeIeHUs HaOmoaeHusL. [ nmoTe3a Kak mpe/oioKeHne,
O0BSICHAIOILIEE UITH Tpe/icKa3bIBaolIee MPOoTeKaHNne HaOII0aeMOTO SIBJICHHSI.
OkcniepumenT. JlabopaTopusi. DKCIIEpUMEHT nabopaTopHbIi 1 JomManHui. CocoOb!
(buKcupoBaHUs pe3yNIbTaTOB 3KcIepuMenTa. CTpoeHue IiIaMeHH  CBEYH, CyXOT0 TOpPIOYEro,
CIHMPTOBKH.

Mooenuposanue. Mozenu Kak abCTpaKTHbIE KOITMH U3y4aeMbIX 00BEKTOB U IIPOLIECCOB.
Monenu B ¢pusmke. JinekTpodopHas MalmHa Kak abCTpakTHAas MOJIEb MOJTHUU. Mojenu B
Ouonorun. buonoruueckue Myisbku. Mozeni B XUMUK: MaTepUasibHbIE (MOIEIIN aTOMOB, MOJIEKYII,
KPUCTAIIOB, allllapaToB M YCTAHOBOK) U 3HAKOBBIC (XMMHYECKUE CHMBOJIBI, XHMHYIECKUE (POPMYIIBI 1
ypaBHEHUS).

Xumuueckas cumsonuxa. XuMudeckue cuMBoJibl. VX HanmcaHnue, Mpou3HOILIEHUE U UH-
dopMmarsi, KOTOPYIO OHH HecyT. Xumudeckue popmyisl. VX HanucaHue, NpOU3HOLICHUE U
uH(pOpMaIs, KOTOPYIO OHH HecyT. HeKch 1 KO3 huImeHTsI.

Xumus u ghusuxa. YHUBEpCATbHBIN XapakTep MOJ0KEHUH MOJIEKYIIPHO-KUHETUIECKOM TEOPUH.
[onsTs «atom», «MoreKysay, «ony. Kpucrammueckoe cocrosHue Bemiectsa. Kpucrammueckue
perieTky TBepabiX BerecTs. uddysus. BpoyHoBckoe nBrKeHue.

ArperaTHoe COCTOsSTHUE BelecTBa. | a3000pasHble, JKUIIKHE U TBEPBIC BEIIECTBA.
Kpucrannmuyeckue u amopdHbie TBep/ibie BeniecTBa. Ou3ndyecKkue 1 XUMUYECKUE SBICHUS.

Xumus u 2eoepagpus. T'eonornyeckoe CTPOSHHUE TUIAHETHI 3eMIISL: SIAPO, MAHTHSL, JIMTochepa.
DNEeMEHTHBIN COCTAaB Me0JIOIMYECKIX COCTABHBIX YaCTeH MaHeThl. MUHepasibl ¥ TOPHBIE TIOPOIbIL.
Marmatudeckue 1 0caiouHble (OpraHuuecKre 1 HEOPraHn4ecKue, B TOM YHCIIE U TOPIOUYKE) TOPOIbI.

Xumus u 6uonoeus. XUMAYECKUN COCTAB KUBOM KIIETKU: HEOPraHUUECKHE (BO/Ia U
MHUHEpaJbHbIE COJIM) U OpraHnyeckue (OenKu, )KUpbl, yrieBo/ibl, BATAMHUHBI) BemiecTBa. [IpocTbie n
CJIOKHBIE BEILIECTBA, UX POJIb B )KU3HEEATEIIbHOCTH OPraHU3MOB. bruonornueckas posib BOjibI B
*)uBoH kietke. Dortocuntes. Pons xnopodusuia B mporiecce porocuHTesa. bruonorndeckoe
3Ha4YEHHE JKUPOB, OEIIKOB, 3(PUPHBIX Macel, YIJIEBOJIOB M BATAMUHOB /ISl J)KH3HEAEATEIbHOCTH
OpIraHU3MOB.

Kauecmesennvie peaxyuu 6 xumuu. IToHATHE O KaYECTBEHHBIX PEAKIMIX KaK O PEeaKIHsX,
BOCIPUHUMAEMbBIX OPraHOJIENTUUECKUX: C TIOMOILBIO 3PEHUS, CITyXa, O0OHAHUS. AHATUTUYECKUI
spexr. OnpenernsemMoe BEIIECTBO U PEaKTUB Ha HEr0. Bo3MOXXHOCTh M3MEHEHHS UX pOJIU Ha
MPOTHUBOIOJIOKHYIO.

JleMoHCTpaLHH.

1. Konnexuus pa3HbIX T U3 OJJHOTO BEIlleCTBA WM MaTepHraia (Hapumep, JadopaTopHasi ocya 13
crekna). 2. Komekuus pa3nuyHbIX Tea Wi ororpaduit Ten U3 amoMUHUS TS WITIOCTPALMU U1
«CBOMCTBa — MPUMEHEHHE.

3. YueGHoe 00opyoBaHuE, UCTIONIb3YeMOE MTPHU U3YYeHUN (PU3UKH, OMOIOTHH, reorpadiy U XUMHH.
4. DnextpodopHas MaIvHa B ICHCTBUM.

5. l'eorpaduueckue monenu (rmodyc, Kapra).

6. bruosnormueckue Mojeny (MyJISKH OPraHOB M CHCTEM OPTaHOB PACTEHHH, )KUBOTHBIX H
YeJIoBeKa).

7. ®uznyeckre U XUMHUYECKHE MOJIENT aTOMOB, MOJIEKYJT BEILIECTB U MX KPUCTAIUTMUECKHUX PEIIETOK.

8. OOBbEeMHBIE U IAPOCTEPIKHEBBIE MOJIEN MOJIEKYIT BOJIbI, YIVIEKUCIIOTO U CEPHUCTOTrO Ia30B, METAHA.
9. PacnipocTpaneHnue 3amaxa 0/1€K0JI0Ha, JyXOB WM JA€30/I0paHTa Kak rnporecc AU dy3uu.

10. O6pa3ibl TBEPBIX BEIIECTB KPUCTAIUTMYECKOTO CTPOCHHMSI.

11. Monen KpUCTAUIMYECKHUX PEIIETOK.

12. Tpu arperatHbIX COCTOSIHUSI BOJBL.



13. [lepenyBanye yIIIEKUCIIOTO ra3a B CTaKaH, yPaBHOBEIIEHHBII Ha BECAX.
14. KomeKiys KpUCTAITMISCKUX ¥ aMOP(HBIX BEIIECTB U U3JIEIUNA U3 HUX.
15. Komtekiust MUHEpAJIoB (JIa3ypyUT, KOPYH/, XJIbKOIUPUT, (QIIFOOPUT, TaJIUT).
16. Komnnekiys ropHbIX opoJ (TpaHuT, pa3indHble GOpPMbI KaJIbLUTA - MEJI, MPaAMOp, U3BECTHSIK).
17. Komtekiust TOproYrX UCKOMAaeMbIX (He()Th, KAMEHHBIN YrOJib, CIIAHIIBI, TOP(D).
18. CriupToBast HIKCTpaKIHs XJI0po(uiLia U3 3eJ€HbIX JIUCTHEB.
19. IIpokanuBaHue CyXoi 3eJIeHH pacTeHri B My(eIbHOM Ieur Tl KOIMYECTBEHHOTO OIpe/IeIeHUs
MHUHEpPAJILHBIX BEIIECTB B HUX.
20. KauecTBeHHast peakiys Ha KUCJIOPO/I.
21. KauecTBeHHas peakiys Ha YIIICKUCIIbIN ras3.
22. KauecTBeHHas peakiys Ha U3BECTKOBYIO BOILY.
JlabopaTopHbIe ONBITHI.
1. Onucanue CBOMCTB KUCIIOPOAA, YKCYCHOM KUCIIOTbI, aTFOMUHMSL.
2. CtpoeHue miaMeHy cBeuu (CIIUPTOBKHU, CyXOTO TOPIOYETO).
3. Habmroienne GpOyHOBCKOTO JBHKEHHUS YACTHUYECK YEPHOU TYILH IO MUKPOCKOIIOM.
4. V3ydeHue rpaHuTa ¢ TIOMOILBIO YBETUYUTEIBHOIO CTEKJIA.
5. O6HapyKeHHE )KUpa B CEMEHAX IMOJICOTHEUHUKA U TPELIKOT0 opexa.
6. O0Hapy>xeHue 3(hUPHBIX Macel B aleJIbCUHOBOM KOPKe.
7. OOHapyxeHue Kpaxmaia 1 0esnka (KIeHKOBHHBI) B IIIIIEHUYHON MYKE.
8. OOHapy>keHHe YTITIEKUCIIOro ra3a B BbIIBIXaeMOM BO3IYXE C IIOMOIIBIO H3BECTKOBOM BOIBI.
JoManHuii JKCIIepUMeHT.
1. U3roroBnenue Mojienel MONeKyJ U3 IIaCTUIINHA.
2. Muddy3ust nOHOB mepMaHTaHaTa KaJns B BOJIE.
3. Nyuenue ckopoctu auddy3un a3po30ei.
4. Tnddys3us caxapa B BOJE.
5. OmBITHI C YCTOM 3aKPBITOH TIACTUKOBOI OYTHUTKO.
6. KonmuectBeHHOE onpe/iesieHre CoAepyKaHusl BOJIbI B CBEXKEH 3€JICHHU.
7. BzaumoeiicTBre aCKOPOMHOBOM KHCIIOTHI C HOIOM.
8. N3yueHue cocraBa MOJMBUTAMUHOB U3 IOMAIITHEN alITEUKH.
9. OGHapyxeHHe KpaxMalia B IPOYKTax MATAHUSL.
IIpakTuyeckas padora 1. 3HakoMcTBO ¢ J1abopaTopHBIM 000pyaoBanueM. [IpaBuna
0e30macHOCTH MpH paboTe B XUMUUECKOM KabHuHeTe (J1abopaTopun).
IIpakTuyeckasi padora 2. HaGmoeHue 3a ropsiiieii cBeuoi. Y CTPOMCTBO CIIMPTOBKH.
[paBuna paboThI ¢ HarpeBaTeIbHBIMU PUOOPAMHU.

Tema 2.
MaremaTtudeckne pacuersl B xumuu (10 1)

OmHocumenvHvle amomHas u MoneKyIspHas maccol. IIoHsITHE 00 OTHOCUTENBHBIX aTOMHOU U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJIOPOAHON eanHUIIbL. OrpeeneHre OTHOCUTENbHON aTOMHOM
Macchl XUMHUUECKUX JIEMEHTOB 10 nepuoaudeckoil Tadbnune. Haxoxaenue no gpopmyie
BEIIIECTBA OTHOCHUTENTbHOM MOJIEKYISIPHOM Macchl Kak CyMMBbI OTHOCHTENBHBIX
ATOMHBIX MACC COCTaBIISIIOLIMX  BEIIECTBO XMMUYECKHUX DJIEMEHTOB.

Maccoeas 00715 Xumu1ecko2o s1emenma 6 cloxicHom eeujecmeae. I1oHsTHE O MACCOBOH JI07IE -
(W)  XMMHYECKOro 3JIeMeHTa B CIIOYKHOM BEIIIECTBE U €€ pacueT 1o (opMyJie BEIIEeCTBA.
Haxoxxaenue ¢popMyrel - BelIecTBa M0 3HAYEHUSIM MAaCCOBBIX J0JIel 00pa3yroIHX €ro AIEMEHTOB
(1St 2-9acOBOTO M3YUEHUS Kypca).

Yucmwie sewyecmea u cmecu. ITonsitre o unctom BelecTse U cMec. CMecH ra3000pasHble
(BO31yX, MPUPOAHBIN Ta3), )KuaKue (HedTh) U TBEpbIE (TOPHBIE MOPOIbI, KYJHMHAPHBIE CMECH,
CHHTETHUECKHE MOIOIIHE cpeacTBa). CMeCH TOMOTEHHBIE U F€TePOTreHHbIE.

Obvemnas dons komnonenma 2azosoul cmecu. ITorsitne 06 00beMHOM J1071€ ((p) KOMITOHEHTA
razoBoii cMecu. CocTaB BO3yXa U IPHPOTHOro raza. Pacuer o0beMa KOMIOHEHTA ra30BOM CMECH T10
€ro 0ObEMHOM J1071€, ¥ HA0OOPOT.



Maccosas 0ons eewgecmsa 6 pacmsope. IloHsTie 0 MaccoBoit oiie (W) BelecTBa B pacTBOpE.
PacTBOpuTENh 1 paCTBOPEHHOE BEIeCTBO. PacyeT Macchl paCTBOPEHHOTO BEIIECTBA 10 Macce
pacTBOpa i  MAacCOBOM JI0JI€ PACTBOPEHHOTO BELIECTBA U JPYIHE PACUEThI C UCIIOIB30BAHUEM 3TUX
MOHSTUI.

Maccosas 0onsa npumeceii. [lonsiTue 0 yMCcTOM BelllecTBe U ipuMecu. MaccoBast 1oist (W)
npuMecH B o0paslie ucxoiHoro Beuiectsa. OCHOBHOE BeliecTBO. Pacuer Macchl OCHOBHOTO
BELIECTBA [10 MACCE BEIIECTBA, COACPIKALLETO ONPEAEICHHYIO MACCOBYIO JIOJII0 IIPUMECE, U
JIpYTHe pacueTsl ¢ UCIIOJIb30BAaHUEM 3THUX MOHATHH.

JlemoHCcTpanum.

1. MuHepaibl KynpuT U TEHOPUT.

2. Okcup prytu(Il).

3. Konnekuuu pa3nuyHbIX BUAOB MpaMopa U U3AeNUN (I WLTIOCTPALMNA U3/IENHiA) U3 HETO.
4. Cmech pe4yHOro M caxapHoro Mecka v Ux pasJieiieHue.

5. Konmnexuust «HedTh 1 HEPTEIPOTYKTHI.

6. Komtekuus OBITOBBIX cMecel (KyIMHapHBIE CMECH, CHHTETHYECKHE MOIOIINE CPE/ICTBA,
IIAMITyHH, HAMUTKUA U Jp.).

7. Anarpamma o0BbEMHOTO COCTaBa BO3/1yXa,

8. lnarpamma 00bEeMHOr0 COCTaBa MPUPOJIHOTO rasa.

9. [IpuroTroBieHune pacTBOpa ¢ 3aJaHHBIMH MacCO M MaCCOBOM JI0JIEH PaCTBOPEHHOTO
BEII[ECTBA.

10. O6pa3upl BEEeCTB U MAaTEPUATIOB, COACPIKAIIUX ONPEICICHHYIO 00 MPUMECEH.

JoMamHuM IKCIIEPUMEHT.

1. 3ydeHnne coctaBa OBITOBBIX KYJIMHAPHBIX U XO3SIICTBEHHBIX CMECEH MO ITUKETKAM.

2. [IpuroroBnenue pacTBopa COJU, pacyeT MacCOBOM JI0JIM PACTBOPEHHOTO BEIIECTBA U OMBITHI
C  MOJY4YeHHBIM PacTBOPOM.

3. M3ydyeHue coctaBa HEKOTOPBIX OBITOBHIX U (hapMalleBTUUECKUX MPEnapaToB, COACPIKAIINX
OIIPEEIIEHHYIO JOJI0 IPUMECEH, 10 UX ITUKETKAM.

IpakTnyeckas padora 3. [IpurotosieHue pactTBopa ¢ 3aJJaHHON MacCOBOM J10JIei
PacTBOPEHHOI'O BEUIECTBA.

Tema 3.

SIBienus, npoucxoasimue ¢ Bemecrsamu (11 4)

Paszoenenue cmeceu. Ilonstie o pazeneHuu cMeceil 1 ouncTke BemecTB. Hekoropsie
IpocTeiime crnocoObl pa3faeseHus CMecell: MpocenBaHue, paselIeHue CMecei MarHuTOM,
OTCTauBaHUE, ACKaHTAIUs, IEHTpU(DYrupoBaHue, pa3ielIeHHe C IOMOLIBIO IETUTEIbHOMN
BOPOHKH.

Qunbmposanue. PubTpoBaHUE B J1a00paTopuu, OBITY U Ha MPOU3BOACTBE. PUIBTpAT.

Aocopbyus. Tlonstue 06 ancopOuuu 1 ancopOeHTax. AKTUBUPOBAHHBIN Yrojb Kak
BOKHEUIIUN acOopOEeHT, €ro UCMO0JIb30BaHNE B ObITY, HAa MPOM3BOJACTBE U B BOCHHOM J€JIE.
YerpoicTBo IIPOTUBOrasa.

Hucmunnayus, kpucmanriuzayus u eeinapusanue. JJUCTUIIANNSA KaK IIPOLECC
BBIJICJICHHS  BEIIECTBa U3 XKUAKOM cMecu. JlucTuimupoBaHHas Bojia U 00J1acTH ee
npumeHenus. [leperonka negtu. Hedrenpoayktel. @pakiinoHHas MePEroHKa >KUJIKOro
Bo3ayxa. Kpucrannmzanus u BelmapuBanue B 1ab6opatopuu (KpUCTAIIIU3ATOPHI U
dbapdopoBbie YaNIKK AJIsI BHITApUBAHUS) U TIPUPO/IE.

Xumuueckue peaxyuu. IToHATHE O XUMHUUECKOHN peakIUM Kak Mpolecce
MpeBpalleHs OJHUX BELIECTB B Ipyrue. Y CIOBHS TEUCHUS U MPEKPAICHUS XUMUYECKUX
peaKkumi.

Ilpusnaxu xumuueckux peaxkyuiu. VI3MeHeHNne IBETA, BBIITAJEHUE OCAJIKa,
pacTBOpEHHE O0CaJKa, BBIACICHUE ra3a.

JlemMoHCcTpaUuu.

1. IIpocenBaHue cMECHU MYKH M CaxapHOTO IECKa.
2. Pa3genenue cMecHu MOPOIIKOB CEPHI U JKeye3a.
3. Pa3znenenue cMecH MOPOLIKOB CEPHI U MECKA.



4. Paznenenue cMecu BOJBI M PACTUTEIBHOIO Macijia C IOMOUIbIO AEIUTENBbHON BOPOHKH.
5. lentpudyruposanue.
6. ®unpTpoBaHUE.
7. PecimpaTOpHbIE MACKH U MapJI€BbIE MOBA3KU.
8. AncopOIMOHHBIE CBOWCTBA AKTUBUPOBAHHOTO YT IS
9. Cunukarenib U ero NIpuMeHEHHE B OBITY U JIETKOW MPOMBIIIIICHHOCTH.
10. IIpoTtuBoras u €ero ycTpomucTBo.
11. [TonyyeHne TUCTHUIUTMPOBAHHOM BOJBI C TOMOIIBIO J1a00OPAaTOPHON YCTAHOBKH JIJIS
IIEPErOHKH KUAKOCTEH.
12. Konnexnus «Hed1h 1 HEDTEIPOTYKTHI».
13. Pa3nenenne cMecu nepMaHraHara u Juxpomara Kajus CrocoO0M KpHUCTaIITU3aliy.
14. B3aumopeiicTBUE MOPOIIKOB keJie3a U Cephl IPU HAarpEeBAHUU.
15. Ilony4yeHnue yriieKucioro raza B3auMoAeCTBUEM MpaMopa ¢ KUCIOTON U 0OHapyKeHue
€ro ¢ IOMOIIBI0 U3BECTKOBOM BOJBI.
16. Karanutryeckoe pa3yioxkeHUe epoKcHuaa Bojgopoaa (Kataiu3aTop — AUOKCHU]
Mapranna). 17. epMeHTaTUBHOE pa3yIOkKEHUE TEPOKCUIA BOAOPOAa C TOMOUIBIO KaTal a3bl.
18. KUCIIOTHBIN OTHETYIINUTENb, €r0 YCTPONCTBO M NPUHLUI AEUCTBHUS.
19. Peaknus HeHdTpanu3anuu OKpameHHOro ¢peHon(TalenHoM pacTBopa MIeI0YU KHUCIOTOM.
20. B3anmojeiicTBrE pacTBOPOB MEpMaHTaHaTa U JUXPOMAaTa Kallus ¢ paCTBOPOM CyIb(puTa
Hatpus. 21. [lonydenue ocanka rugpoxcuna meau (I1) mnm ruapokcuaa xeneza(ll)
peakuueit ooMeHa.
22. PacTBOpEHHUE MOJYUYEHHBIX OCAJIKOB THAPOKCUAOB METAJIJIOB B KUCIIOTE.
23. [lomyuyeHue yriieKUCIoro ra3a B3auMOJEHCTBIEM pacTBOpa KapOoHaTa HATPUS C
KUCJIOTOH.
JlabopaTopHbIe ONBITHI.
1. U3roToBnenue GuibTpa U3 GUIBTPOBAIBHOM OyMaru win OyMaxHoil candeTku.
2. 3yuenue ycTpoiicTBa 3a’KUTaJIKU U €€ IJIaMEHHU.
Jdomamuuii 3kCIepuMeHT.
1. Paznenenue cmecu cyxoro MojoKa U peqyHoro rnecka.
2. M3roTtoBiieHMEe MapJeBOM NOBA3KYU KaK CPEICTBA MHAUBUAYAIbHOM 3alIUTHI B IEPHUOJ
AMUAEMUU TPUIITIA.
3. OrcranBaHue B3BECH MOPOILIKA JJI1 YUCTKH ITOCYABI B BOJE U €€ AeKaHTalus.
4. AncopOuus akTUBUPOBAHHBIM YTJI€M KPACSIIUX BELIECTB MEMCHU-KOJIbI.
5. AxcopOuust KyKypy3HBIMH MaJOYKaMH [1apoB Maxy4uX BEIIECTB.
6. 3yuenue cocraBa 1 NPUMEHEHHUS! CHHTETUYECKUX MOIOIIUX CPEICTB, COAEPKALINX
SH3UMBI.
7. Pa3noxxeHne cMecu NUTHEBOM COJbI M CaXapHOM ITyJApbl IPX HATPEBAHUM.
8. PactBopenue B Bosie Tabnerku acnupuHa YIICA.
9. [IpuroroByiieHNE U3BECTKOBOM BOJIBI M OTBITHI C HEH.
10. BzaumopeiicTBue pacTBOpa MepMaHraHaTa Kajaus ¢ aCKOpOMHOBON KUCIOTOH.
IpakTuuyeckas padora 4 (HoMaIIHUI SKCIIEPUMEHT). BrIpalnnBanue KpUCTaLIOB
COJIN.
IIpakTn4yeckas padora S. Ouncrka MOBapeHHOU COMMU.
IpakTuyeckas padora 6 (momamHui sKciepumMenT). Kopposus MeTamnos.

Tema 4.

Paccka3bl no xumum (44)

Vuenuueckasn xongepenyus «Bvioarowuecs pycckue yuenvie-xumuxuy. Xu3Hb u
nestenbHOCTh M. B. Jlomonocosa, [[. 1. MenneneeBa, A. M. byrnepoga.

Konxypc coobwenuii yuawuxcsa «Moe ntobumoe eeugecmeoy. OTKpbITUE, TTOTYISHUE U
3HAYEHHUE BHIOPAHHBIX yUAIIUMHUCS BEIIECTB.

Konxypc yuenuueckux npoekmos. ccnenoBanusi B 00JaCTH XUMUYECKUX PEAKIIHMA:
(dboToCcuHTE3, TOPEHUE U MEJICHHOE OKHCIICHUE, KOPPO3UsI METAJIOB M CITOCOOBI 3aITUTHI OT
Hee, JPYyrue peaklnu, BHIOpaHHBIE yUAIIUMUCS.



5. KajnengapHo-TeMaTu4yeckoe NJIAHUPOBAHHE

Koua-Bo JlaTa
4acoB NpoBeIeHUs
Ne Tema 3ansATHSA 3aHATHSA
34 o o
IUIaHy dbaxty
Tema |. Xumus B uentpe ecrecrsozHanms.(11 u)
1 | Xumus kak yacthb ectectBo3Hanus. [Ipenmer 1
xuMuM. BBosiHbIM HHCTpYKTaX 110 Th.
2 | Meroapl M3y4eHUs1 €CTECTBO3HAHMS. 1
3 | [IpakTrueckas pabora Nel «3HaKOMCTBO C 1
nabopatopHbM o0opynoBanuem. [IpaBuna TeXHUKT
0€30MMacHOCTH MPH padOTE B XUMUYECKOM
J1a00paTOPUMY
4 | [Ipaktuueckas padora Ne2 «Habironenue 3a 1
ropsIIIer CBEUO. Y CTPOMCTBO CIIMPTOBKH.
[TpaBwiia paboTHI C HArpeBaTEIbLHBIMH TPUOOPAMIDY
5 | MogenupoBaHue. 1
6 | Xumudeckas CHMBOJIHKA. 1
7 | Xumus u pusuka. YHUBEpCAIbHBIN XapakTep — 1
KHUHETUYECKOU TeOpHH.
8 | Xumus u ¢puzuka. ArperaTHble COCTOSHUS 1
BEIIECTB.
9 | Xumus u reorpadus. 1
10 | Xumus u 6Guoorus. 1
11 | KauecTBeHHBIC PEaKIIMN B XUMUHU. 1
Tema Il. MaTtemaTuke pacuerbl B xumuu. (10 4)
12 | OtHOCHTEBHAS aTOMHAs M MOJICKYJISIpHASI Macca. 1
13 | MaccoBast 10 2JIEMEHTa B CII0)KHOM BEIIIECTBE. 1
14 | Yucrele BemecTBa U CMECH. 1
15 | O0beMHas 10JIs1 KOMIIOHEHTA I'a30BOM CMECH. 1
16 | MaccoBast 1051 pacCTBOPEHHOT'O BEIIECTBA B PaCTBOPE. 1
17 | [Ipaktuueckas padora Ne3 «IIpurorosnenue 1
pacTBopa ¢ 3aJaHHOW MacCOBOU J10JIEH




PacTBOPEHHOI'O BEILECTBA»
18 | MaccoBas 10751 IpuMecei. 1
19 | Pemenue 3a1a4 ¥ ynpaxHeHUH 110 TeMe 1
«MatemaTHKa B XUMHH»
20 | Pemenwue 3amau 1
21 | Pemenue 3amau 1
Tema l11. SIBienus, npoucxoasinue ¢ Bemecrsamu. (11 u)
22 | Pasnenenue cmecen. 1
23 | OuabTpOBaHHE. 1
24 | AncopOrus. 1
25 | JlucTriuisanus, KpUCTAJUTM3allnsl, BhITApUBAHHE. 1
26 | IIpaktuyeckoii paboTsl Ned (momamHui 1
SKCIepUMEHT )«BrIpanmBanre KpUCTaIIIOB COJIH.
O6cyxaenue paboTsl. ITorn KoHKypca Ha JTydIni
KpPHUCTAJLIL.
27 | Ilpaktuueckas pabora Ne5 «OuucTtka moBapeHHOM 1
COJIH»
28 | XuMHUYECKHE PEaKIIHH. 1
29 | [Ipu3HAKM XMMHUYECKHX peaKIuil. 1
30 | [Ipu3HAKK XMMHYECKHX peaKIuil. 1
31 | [IpakTrueckoi paboTel Ne6 (moManrHui 1
skcnepumenT) «Kopposun metamnony. O0cyxneHue
ntoros. KoHKypc Ha J1y4nini SKCIIEpUMEHT.
32 | XuMuueckue peakiiuy B Halllel KU3HU. 1
Tema V. Paccka3sbl no xumumu (4 4)
33 | Yuenunueckas koHpepeHuus «Boraronyecs pycckue 1
YUeHBIC-XUMUKN)
34 | Yuenunueckas koHpepeHnUs «Bplaromnyecs pycckue
YUeHBIC-XUMUKN)
35 | Konkypc coobmenuit yuamuxcs «Moe qrobumoe 1
XUMHAYECKOE BEIIECTBOY
36 | Konkypc coobmenuit yuyamuxcs «Moe qrobumoe

XHUMHUYCCKOC BEIIECCTBO»




6. TpeOoBaHHf K YPOBHIO IOATOTOBKH 00Y4YAIOIIMXCSI.

B pe3yibTare u3ydyeHus Kypca 00y4arommiicsi HAyYUTCsl NOHUMATH
®  XUMUYECKYIO CUMBOIUKY: 3HAKA XUMHYECKUX DJIEMEHTOB, (POPMYJIIbl XUMUYECKUX
BEILIECTB;
® gajicHeliuiue Xumuieckue NOHAMUA: XUMUIECKUH 2IIEMEHT, aTOM, MOJIEKYIIa,
OTHOCHTEJIbHBIC aTOMHAsI U MOJICKYJISIpHAs MacChl;
®  OCHOGHbBIE 3aKOHbBI XUMUU: COXPAHEHUS MACcChI BEIIECTB, IIOCTOSIHCTBA COCTABA;

[To/1y4yuT BO3MOKHOCTH HAYYUTHCSH

* Ha3vléamb: XUMUYECKHUE FJIEMEHTHI, COEIUHEHUS;

* 00vAcHamp: GU3NYECKUN CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEpa XUMHUYECKOTO
3JIEMEHTAa, HOMEPOB I'PYMIIbI U IEPUOJIA, K KOTOPHIM 3JIEMEHT MPUHAIJICKUT B IEPUOTUIECKON
cucreme /1. I. MeHnaeneeBa; 3akOHOMEPHOCTH M3MEHEHUS CBOMCTB JIEMEHTOB B Ipeesax
MaJibIX NIEPUOJ0B U INIABHBIX MOATPYII; CYIIHOCTh PEAKIMil HOHHOTO 0OMEHA;

* onpedenams: COCTAB BEIIECTB MO UX GopMyiam;

* cocmaenamsp: HOPMYIBI HEOPTAHUIECKUX COSTUHEHMIA;

* oOpawamsca ¢ XUMAYECKOM MOCYI0N U 1a00paTOPHBIM 000PYAOBaHUEM;

* 8bIYUCANDB: MACCOBYIO IO XUMHUYECKOTO JIEMEHTa 1Mo (hopMyJie CoeTMHEHHS;
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

Hcnonb3oBaTh NpuodpeTeHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOI 1eSITeIbHOCTH
NOBCeIHEBHOM KU3HHU JJIS:

 0e30MacHOro O0palIeHus ¢ BEIIECTBAMH U MaTepUaIaMu;

* HKOJIOTMYECKU I'PAMOTHOT'O MIOBEJICHUS B OKPYKAIOILEN Cpefe;

* OLICHKH BJIMSHUS XUMHUYECKOTO 3arps3HEHHs OKPYKAIOLIEH cpe/ibl Ha OpraHu3M
YEJI0BEKa;

* KPUTHYECKOH OLIEHKH MH(OPMAIIUU O BEIIECTBAX, UCIIOIB3YEMBIX B OBITY;

MIPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHIICHTpALuU

ITepeyenns 1aGopaTopHOro 060PY10BaHMSA, IIPH BHINOJIHEHUH NPAKTHYECKOI YacTH Kypca.
1) TIpuGops! u 000pyAOBAHKE TS TIPAKTHIECKOI padOThI
e  MuxkponabopaTropusi XuMU4ecKas

[TpoOupky CTEKIISTHHBIE
Kon6b1 koHMueckue
Crakanbl cTeKIsIHHBIE Ha 50 ML
I1ayt0uKky CTEKIITHHBIE
TpyOku coeMHUTENbHBIE: CTEKIISIHHbIE, PE3HHOBBIE.
[TpoOku pe3nHOBbIE
CrimpToBKH
JHeprkarenu 1715t IpoOUpOK
[TatuB 1abopaTopHbIiA
[TatuB A7t IpoOUPOK
BopoHka crexisiHHas
DubTp
Crimuku
AcbecToBasi ceTouka

e Jlyunnku
2) PeakTuBbI

e Kucnotsl: comnsiHasi, cepHasi, a30THasl.

e Illenoun: ruapoKcU HATPUS, TUIPOKCU KATTBIIKS.



e  Ocnosanust: ruapokeua Meau (1), rumpokcrn xemesa (111)

e  Comu: kapOoHAT KaibLws, Xj1opuz Hatpus, xtopu meau (I1), Hutpar cepebpa, Xaopun
Oapuisi, KapOOHAT HATPUSL, XJIOPH ATFOMUHUS, TIEPMAHTOHAT KaJIusl, HUTPAT Kalusl,
MEJIHBIN Kynopoc, cynbdar sxene3a (1), cynbgar nunka, cynepdocar, ammuadsas
CEITUTpa, MOYCBHUHA (xapOamm ), XJ10pua Kaus, Cyib(ar HaTpus, Cyiibdar
ATFOMUHUSL.

e [IpocThie BelecTBa: yroiib, HIMHK, KENE30, ATFOMUHHIM, MAarHUii, MeJlb, CBUHELL.

e  CJOXHBIE BEIIECTBA: MPaMOp, Caxop.

e UMHuaukaropsl.

IIpumepHbIe TEeMBI A0KIAT0B YUALIUXCS

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

2. Bximag M. B. JloMoHOCOBa B pa3BUTHE XUMUH.

3. IlepeBoa Ha coBpeMeHHBIN pycckuit sA3bIK nokiIaga M.B.JlomonocoBa «Cii0BO 0 1Mojb3e
XUMHNY», B TyOTu4HOM coOpanuu Mmmeparopckoii akageMun HayK ceHTs0ops 6 aust 1751 .,
ropopeHHoe MuxauioM JIOMOHOCOBBIMY.

4. M. B. JIoMOHOCOB 0 I0JIb3€ CTEKJIA.

5. M. B. JlomoHOCOB — OCHOBaTeIb IEPBOM XUMHUECKOU JabopaTopuu B Poccun.

Kpyr Hayunsix uatepecoB M. B. JlomonocoBa.

. 1. MenneneeB — y4eHbIl ¢ MUPOBBIMU 3aCITyTaMH.

. . MenneneeB — opranu3aTop U NEpBbIi IUPEKTOP I TaBHOM nanaTsl MEp U BECOB.
9. . . MenneneeB — ucciaea0BaTENb BO3IyXOIIaBaAHMUS.

10. 1. . MenneneeB — co3naTenb 0€3AIMHOTO TTOPOXaA.

11 dpy3ss u xomeru J[. . Menneneesa B chepe HaAyKu, TEXHUKH U KYJIbTYPHI.
12. MexxayHapoaHble KOHTAaKTHI B ipu3Hanue 3acayr [. . Menaeneesa.

13. VBneuenus [1. 1. Meneneena.

14. Umenewm [1. V1. MenneneeBa Ha3BaHBI...

15. Anekcannp Muxaitnosud byTiiepoB — 3ameuaTenbHBINA PYCCKUN XUMUK.
16. A. M. ByTtiepoB — BBIIAIOMIHIACS OUOJIOT.

17. Ipy3ss u komneru A. M. byrneposa.

6.
7.
8.

IIpumepHbIe TeMbl co00menuit «Moé J1r00uMoe BelecTBo».
1. Anmas.

. AMMHaK.

. bopnas kucinora.

. 'may0epoBa coub.

. IHepTHBIE ra3sl.

Won.

Manaxwur.

. Mpamop.

. Ilepexnces Boopoaa.

10. Ilepmanranar kamus.

11. ITureeBas coxa.

12. TloBapeHHas COJb.

13. Caxapo3a.

14. Yraexucnslii ras.

15. Vkcycnas kucnora.

©O~NDUTAWN

Tembl NpoEeKTHBIX padoT

1. IlepcnieKTUBBI pa3BUTHUS XUMUH.
2. V3 uctopum XUMUH.

3. TkaHM: IpOILJIOE U HACTOSIIIIEE.
4. Yto MBI 3HaeM o BemecTse?

5. ITacopt anemenTa Ne....



6. Cka3zanus 00 OJHOM BEIIECTBE.

7. UcTopusi CIUYKH.

8. Boma B xocmoce.

9. Xumus — moJsib3a Wiu Bpea. Pe3ynbTar COIMOIOrnuecKoro onpoca.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. UMmeet nu Boga mamMsTh?
22.
23.
24.
25.

21

JKu3Hb — B3aUMOIEMCTBUE MEXKIY MOJIEKYJIaMH.
XuUMUA U BUPTYyaldbHbIA MUD.

BemecTBa Ha 3emie U B KOCMOCE;

Hctopusi OTKPBITUS XUMHYECKOTO 3jiemeHTa Ne....
Camplil nepBbIii XUMHUYECKUM 3JIEMEHT.

OT aIXMMHUM K HACTOSIIEH XUMUH.

[TaMATHUKH UCTOPUM U APXUTEKTYPHI B IPOMBIIUIEHHBIX TOPOAaX.
XUMHUS U UCKYCCTBO.

Mertanisl B HICKYCCTBE.

[apmonus xumMuueckux Gpopmy.

Koe-urto 0 3epkanax.

Crekiia — XaMeJIEOHBI.

dotorpadus u Xumus.

boi1 nmoxuparensiM MeTauIoOB.

PexnaMa: 10CTOBEPHOCTD C O3ULIUU XUMHUH.
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