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IMosicuuTeILHAS 3aIMCKA

JlanHast mporpamma paspaborana Ha ocHoBe [Ipumepnoii mporpammel O.C. "abpuensina
«BBeneHne B XMMUIO BELIECTBay 7 KJIacc.

OOmiee mpenacTaBieHWE O HOBOM IIKOJIBHOM IpEeIMETe ydyalllhecs IOJIy4aloT MpH
u3ydeHuu Kypca “BBenenue B xumuio”. Cpeau mpoOiieM B MPENoJaBaHUK XUMHH HAaUOOJIbIINE
CJI0’KHOCTH JIJIS [1€JarOrOB COCTABJISIIOT JBE.

[lepBast CIOXKHOCTH 3aKJIFOYAETCS B 3HAYUTEIBHOW NEperpy3ke Kypca XMMHUU OCHOBHOM
LIKOJIBI B CBSI3U C MEPEXOJOM Ha KOHLUEHTPUYECKYHO CUCTEMY. VIHTEHCHUBHOCTBH MPOXOKIACHUS
Marepuaia B 8-M KJacce HE IMO3BOJISIET CO3/JaTh YCIOBHS JUIsl Pa3BUTHUSL TO3HABATEIILHOIO
MHTEpeca K MpeaMeTy, AJis MOCTEIIEHHOTO YCBOCHHS CIOKHBIX 0a30BBIX XUMHUYECKUX MOHSTHUH.
He cnywaitHo mo pe3yiabTaTaM MOHHUTOPHUHTA B paMKaxX (eIepalibHOTO SKCIEPUMEHTa I10
COBEpIICHCTBOBAHUIO CTPYKTYpPbl M COJIEp:KaHUs OOIIero oOpa3oBaHUsl ydalllMecs Ha3bIBaIOT
XUMUIO B YHCIIE CAMBIX HETFOOMMBIX ITPEIMETOB.

Bropas npobnema 3akitoyaercs B COKpalleHHH 00beMa 4acoB Ha M3YYEHHE XMMHU Ha
0a30BOM ypOBHE B CTapIliei mporibHO# mKkoje. OJHOro yaca B HEJEII0 HEJIOCTATOYHO JaKe
JUTsi OETJIoro 3HaKOMCTBA C OPTaHMYECKMMU BEIIECTBAMH, COCTABIAIOIIMMU OCHOBY XU3HU Ha
3emute. B 11-M kitacce 3HauMTeNbHAS YaCcTh y4eOHOTO BPEMEHHU PACXOAYETCS Ha MOBTOPEHHE, a
TOYHEE, IOBTOPHOE MPOXOKIECHINE OCHOBATEIHHO 3a0BITHIX MOHITHIA, TEOPHI U 3aKOHOB O0IIEH
XUMHHU, PACCMOTPEHHBIX, HO HEJOCTATOYHO MTPOYHO YCBOCHHBIX B OCHOBHOM IIIKOJIE.

Kak cnencrBue yka3aHHbIX HETaTUBHBIX TEHJIEHLMW, CO3JAETCsl pealibHas yrpos3a
CHIDKEHHUS HEKOT/Ia BBICOKOTO YPOBHSI XMMHYECKOTO OOpa3oBaHUs B CTpPaHE, CIIONKHOCTH C
00€eCreYeHHOCThIO yUUTeNlel €CTECTBEHHOHAYYHBIX IUCIUIUIMH YUeOHON HArpy3Koil..

Hauano cucreMHOro n3yueHuss XUMUU B 7-M KJIaCCE TIO3BOJISIET:

- YMEHBIIUTh HHTEHCUBHOCTh IIPOXOXKICHUS y4eOHOr0 MaTeprasia B OCHOBHOM IIKOJIE;

- TIOJIYYUTh BO3MOXKHOCTb U3Yuamb, & HE NPOXOOUums 3TOT MaTepuaj, UMETh BpeMs IS
OTpabOTKU U KOPPEKIIMU 3HAHUHN yJalluxcs;

- (popmHpoOBaTh YCTOWUYUBBIN 1M03HABATENbHBI HHTEPEC K IIPEIMETY;

- UHTETPUPOBATh XUMHUIO B CUCTEMY €CTECTBEHHOHAYYHBIX 3HAHUU JIsi (OPMUPOBAHUS
XMMHYECKOW KapTUHBI MUpPa KaK COCTABHOM YaCTH €CTECTBEHHOHAYYHON KapTHHBI.

Kypc xumMuun 0CHOBHOI IIKOJIBI TPeIaraeTcsl U3y4aTh B JIBa 3Tala: B CTATUKE — COCTaB,
CTpPOCHHE U (PU3UUYECKHE CBOMCTBA BEIIECTB, U B IMHAMHUKE -- XMMHUYECKHE CBONCTBA BEIIECTB,
00yCIIOBJICHHBIE UX COCTaBOM U CTpOeHHEM. B 7-M kiacce yuariuecs 3HaKOMSTCSI C COCTaBOM U
KJaccu(uKanme BEIIeCTB, pPacCMAaTPUBAIOT CMECH BEIIECTB M WX COCTaB, M3Y4alOT CIIOCOOBI
pas3zienieHus cMeceil Ha OCHOBE (PM3MYECKHX CBOMCTB OOpa3yIOUIMX STH CMECH KOMITOHEHTOB.
Takum 00pa3om, Kypc XMMHUHU 7-TO KJlacca peain3yeT 3HAYHMTENIbHYI0 4YacTh IMEpPBOTO dTama
M3Y4YEHUs NIKOIbHOW TUCUUILIINHBI.

Kypc moctpoen Ha wuaee peaiu3alud MEXKIPEAMETHBIX CBSI3€M XUMHH C JIPYTrUMHU
€CTECTBEHHBIMU JAUCIUITTNHAMHE, BBEJICHHBIMHU B 00yU€HHE paHee WM MapajlieIbHO ¢ XUMHEH, a
MOTOMY TTO3BOJISIET aKTyaJIHM3UPOBATh XMUMHUUYECKUE 3HAHUS YYAIIUXCs, MOJyYEHHBIE HAa ypOKax
npupooBeAcHus], Ouonoruu, reorpadpun, U3MKK U IPYrUX HAyK O mpupoae. B pesynbrate
YMEHBIITAETCSl TICHXOJOTHYECKas Harpy3ka Ha YYaluXCs C TIOSIBJICHHEM HOBBIX IPEIMETOB.
Takum o6pazom, ¢opMupyeTcsi TOHMMaHHE 00 HMHTErpUPYIOUIEH pPONMM XUMHU B CHUCTEME
€CTECTBCHHBIX HAyK, 3HAYMMOCTH JTOr0 TIPEIMETa JJis YCIEITHOTO OCBOSHHUS CMEXHBIX
TUCIUIUIIMH. B KOHEYHOM cueTe Takas MEXIpeaMEeTHas WHTErpalus CIOCOOCTBYET
(GOpMHUPOBAHUIO €AWHOW E€CTECTBEHHOHAYYHOW KapTUHBI MHUpa YXKE Ha HAYaJbHOM JTare
U3Y4YEHUS] XUMUHU.

B cootBercTBUM ¢ TpeOOBaHUSAMH TOCYJAapCTBEHHOTO OOpa30BaTEIBLHOTO CTaHAApTa B
Kypce MOAYEpPKHUBAETCS, YTO XUMHUSI — HayKa JKcrepuMmeHTanbHas. [losTomy B 7-oMm Kiacce
paccMaTpUBAIOTCS TaKHE METOJOJIOTHYECKUE TMOHATHSI YI€OHOTO MpeIMeTa, KaK dKCIIEPUMEHT,
HaOI0IeHUE, U3MEpPEHHUE, ONTMCaHNe, MOICTTUPOBAHUE, TUTIOTE3a, BBHIBO/I.

[IpemioxeHHBI KypCc Kak B TEOPETHYECKOM, Tak W B (PAKTHUECKOM CBOEH YacTu
MPaKTUKOOPUEHTUPOBAH: BCE MOHATUS, 3aKOHBI U TEOPHUM, a TAKXKE Ba)KHEUIIUE MPOIECCHI,



BEILECTBA U MAaTEPHUAJIbI TAIOTCS B IUIAHE MX NMPAKTUYECKOIO 3HAYEHHUs, IPUMEHEHHUS BEIECTB B
MOBCETHEBHOM KU3HU U UX POJIA B )KUBOW U HEKUBOM IIPUPOJIE.

3HaHMsl, MOJIyYaeMble YYalUMHUCS Ha 3TOM JTare OO0y4YeHUsl, CIyXaT PELICHUIO 3aJ1auu
(GbOpMUPOBAaHUS Y IMIKOJBHUKOB IEPBOHAYAIBHOIO, IIEJIOCTHOTO TPEJCTABICHUS O Mupe. B
pe3ynbTaTe MPONEAEBTUYECKON MOArOTOBKM II0 XUMHUH Yy4Yalluecs JOJDKHBI IOJYy4YUTh
MPE/ACTABICHUSI O COCTaBE BEILECTBA, a TAKXKE IEPBOHAYAIBHBIE CBEJCHHS O XUMHUYECKHUX
3JIeMEHTaxX, UX CHMBOJAX, XMMHUYECKUX (OpMyNax, IPOCTHIX U CIOXKHBIX BellecTBax. SIpkue
(GakThl U3 MCTOPUM OTKPBITHA XUMHYECKHX JJIEMEHTOB, MOMCKA CIIOCOOOB CO3JaHUS HOBBIX
COEIMHEHUH, HEU3BECTHBIX NMPHUPOE, CBECHHUS O HEOOBIYHBIX CBOMCTBaX OOBIYHBIX BELIECTB U
pasrajka MPUYUH TPOSBICHUS UX YAUBUTEIBHBIX CBOMCTB — BCE 3TO BBI3BIBAET MHTEPEC Y
ydamuxcsa. MHTepec K XMMUM BO3HUKAeT M B TOM Clly4ae, KOIJa ydalluecs IOJIy4aroT
BO3MOXKHOCTh ~ CAMOCTOSITEJIbHO  BBINOJHSATH ~ XUMHUYECKHH  SKCIHEPUMEHT, IPOBOJHUTH
1abopaTopHbIE UCCIIEIOBAHUS, IPHOOPETas YMEHUS U HaBBIKK PabOThl C XUMHUYECKOM MOCYIOH,
peaKkTUBaMHU.

3HAKOMCTBO YYalllUXCs C ITUMHU BOIIPOCAMH ITO3BOJIUT B CUCTEMATHYECKOM KypCe XMMUU
000CHOBAaHHO TEPEUTH K PACCMOTPEHHUIO CBOMCTB BEIIECTB M XMMHYECKUX SIBIICHUM B CBETE
YYEHHS O CTPOCHHUH BEIIECTBA.

Conepsxanue Kypca “BBeneHne B XUMHUIO® OPUEHTUPOBAHO HA 0OECIIEYCHHUE TTOATOTOBKU
yualnmxcs K U3y4eHHIO XMMUU B 8 Ki1acce BceX mpoduneii.

OO11ee 4nciI0 4acoB, OTBEAEHHBIX 7S M3y4eHUsl ydeOHOro Kypca «BBeaeHne B XUMUIO»

Ha YpPOBHE OCHOBHOI'O 00111er0 00pa3oBanusi, coctaniser 34 yaca B 7 kiacce (1 yaca B HEZEIIO).



O01mas xapakTepucTHKA
[Tporpamma kpyxka «BBeJjeHHE B XUMHUIO» COCTOUT U3 YETBIPEX TEM:

Ileppass TeMa «XHMHSI B LEHTPe €CTECTBO3HAHHS» aKTyaJIM3UPYEeT XHUMUYECKUE

3HAHUSA 00yJarommxcsl MOJyYeHHBIE MPH M3YyYCHHUU MPHPOJIOBEICHHs, OUOIOTHH,
reorpadpuu, QU3UKU U IPYrUX HAYK O MPUPOE. ITO YMEHbIIAET IICUXOJIOTHYECKYIO HArpy3KYy,
BO3HHUKAIOILYIO C MOSIBJIEHUEM B 8 — M KJIaCCE€ HOBOT'O IIPEIMETA, [T03BOJISIET 3aMEHUTD

CBS3aHHBIC C 3TUM TPEBOXKHBIC OXKMIAHUSA HA IOJOXKUTEJIBHBIE SMOLMU BCTPEYH CO CTApbIM
3HaKOMBIM. [lapajieabHO TPOBOJAUTCS MBICHb 00 MHTETPUPYIOMIEH pPOJIM XUMHUH B CHUCTEME
€CTECTBCHHBIX HAyK, 3HAYMMOCTH ITOT'O IpeaMeTa Uisi  YCIIEIIHOI'O OCBOCHMS CMEXHBIX
npeameroB. Takas MEXIpeIMeTHas HHTErpalys CIOCOOCTBYET (OPMHUPOBAHUIO €IUHOU
€CTCCTBCHHOHAYYHOM KapTHHBI MHpa YK€ Ha HA4aJbHOM OJTane HW3Y4eHHs XHMHH. B
COOTBETCTBUHM C TPeOOBAHUSMU TOCYIApCTBEHHOTO OOpa3oBaTEILHOIO CTAaHAApPTa B Kypce
NOYEPKHUBACTCS, YTO XUMHUsl — HAyKa SKCIIEPUMEHTAIIBHAS , [IOOTOMY paccMaTpUBarOTCA
TaKHe MMOHATHS, KaK SKCIIEPUMEHT, HAa0JIt0/IeHNE, U3MEPEHHUS], OIIMCAHMUSI, MOJEIIUPOBAHUE,
TUIoTe3a, BbIBOJ. /111 0TpaboTKM NMpakTUUECKUX YMEHUH 00ydaromuxcs 0TOOpaHbl HE CII0KHbIE
U TICHXOJIOTHYECKH JOCTYIHBIE JJISi CEMHKIACCHUKOB JTAOOpaTOPHBIC M MPAKTHYECKUE PabOTHI,
KOTOpBbIE 3HAaKOMbl MM II0 HA4aJlbHOMY KypCy €CTECTBO3HAHHMS U JPYTMM €CTECTBEHHBIM
JUCLUIUIMHAM: O3HAaKOMJIEHHUE C HECJIOKHBIM Ja0OpaTOpHBIM 000pyAOBaHUEM (yCTpPOHCTBA
HITaTHBA, HAarpeBaTeIbHBIX NPUOOPOB, XUMHUUECKON MOCY/Ibl, KOTOPYIO OHHM IPUMEHSIIA PaHee),
NPOBEICHUE MPOCTEHUIINX ONepanuii ¢ 000pyIOBaHHEM M BellecTBaMH (IIpaBUiIa HarpeBaHUs,
bukcanus pe3yJabTaTOB HAONIOJEHUS U UX aHAJIU3 U T. 1.). DTOH LI CoCOOCTBYET
IIPEAYCMOTPEHHBIM B Kypce JOMAIHMM XWMHWYECKHM SKCIEPUMEHT, KOTOPBIM IOJHOCTBIO
COOTBETCTBYET TPEOOBaHUAM 0€30IaCHOCTH TNIPH €r0 BBINOJHEHUH U BKJIIOYACT yIIEIIINe
HbIHE W3 NPAKTUKK OOy4YeHHUS XUMMH IPOJIOJDKUTENIbHBIE 1O BPEMEHH 3KCIEPUMEHTAJIbHbIE
paboThI (BeIpallliBaHHE KPUCTAIIIOB, HaOJIr0/IeHUE 32 KOPPO3HEH MeTaa).

BTOpaﬂ Tema «MarTemMaTHyeckue pacue€ersl B XHUMHUH» II03BOJICT OTpa60TaTI)
paCyYCTHbIC YMCHHS, CTOJIb HGO6XO,I[I/IMI>IC IIpUu pCHICHUN XUMUYCCKHUX 3a/la4d, B IICPBYIO OUCPCIb
Ha HaXO0XJICHHC 4YaCTH ILECJI0TO (MaCCOBaH J0JIA 3JIEMEHTA B CJIOKHOM BEIICCTBEC, MacCoBas U
o0BbeMHas JO0JIM KOMIIOHCHTOB B CMCCH, B TOM YHCJIC U OOJIA an/IMeceﬁ). Kak BHUJIHO, BHUMAaHHC
06paHIa€TC$I HEC CTOJIBKO Ha XUMHIO, CKOJIBKO HA MAaTCMATHUKY.

Tperbsi TemMa «SIBJIeHHs, MPOMCXOASIINE C BEHIECTBAMH» AaKTYaIU3UPYET 3HAHHS
00y4aromuxcst 0 (GU3NYECKUX M XUMHUYECKUX SIBJICHUAX, MOJYYCHHBIC HA ypOKax IO APYTUM
MpeaMeTaM, TOTOBUT HX K HM3YYEHHUIO XHMHYECKOIrO IIpoIlecca Ha CIEAYIOLEH CTYNEHU
o0OyueHusl.

YerBepTas Tema «Pacckasbl PO XMMHI0» BKIIIOYAET MHTEPECHBIE CBEACHUSI O PYCCKUX
XUMHKaX, 00 OTAENbHBIX BELIECTBAX M HEKOTOPBIX XWUMHUECKUX peakiusx. H3yuenue
mpejiaraéMoro Kypca IpeaycMaTpUBaeT MOBBINIEHHE YAEIBHOTO Beca CaMOCTOSITENbHOMN
paboThl 00y4JarOLIMXCsl, HATPUMED, NIPH NMPOBEJCHUN JOMAIIHET0 XUMHUYECKOT0 SKCIIEPUMEHTA U
00CyXJIEeHHE €ro pe3yibTaToB, MOATOTOBKE COOOIIEHUMN Il YYeHUUECKHUX KOH(epeHIuii,
3alUTe MPOEKTOB, BHIOOpE OOBEKTOB Ui MOJIrOTOBKE COOOIIEHUs WiIM mpoekTta u ap. Kypc
HaIpaBJieH Ha Pa3BUTHE TaKUX JIOTUYECKUX orepanuil MbIIUICHUS, KaK aHaJIU3 U CHHTE3,
CpaBHEHHE Ha OCHOBE aHAJIM3a W CHHTE3a, 0000IIEeHHE, BBIIBWKEHHE U TMOATBEPXKICHHE WU
ONPOBEP)KEHUE TUMIOTE3 U T. [I.

B 3axirodueHMH MOJKHO OTMETHTb, YTO B Kypce IOYTH HE 3aTPOHYTHl TpeOOBaHUS
CTaHzapTa XMMHYECKOTO 00pa3oBaHMs A1 OCHOBHOW ILIKOJIBI, HAIPUMEP CHUMBOJIBI
XUMHYECKHX 3JIEMEHTOB M (DOPMYJIbl BEIECTB CEMHUKIACCHUKU ydaT TOJBKO IO JKEJIaHHIO, HE
IPEIYCMOTPEHO COCTaBlIeHHE (OPMYIT BEIIECTB U ypaBHEHUH XUMHUYECKUX PEaKIHid, KOTOpbIE
ABIIAIOTCA MaTEPUATIOM IS U3y4eHHs B 003aTeIbHOM Kypce XUMUHU.



JInuHoCTHBIE, MeTanpeiMeTHbIE M MIPeIMeTHbIE Pe3yJIbTaThl 0CBOEHHUSI Kypca

Jluunocmnoie:

. B IICHHOCTHO-OPHEHTAIMOHHOW cdepe — YyBCTBO TOPIOCTH 32 POCCHUICKYIO
XUMHUYECKYIO HAYyKY,

TYMaHU3M, OTHOIIEHHE K TPYAY, LEJICYCTPEMIICHHOCTD; (pOpMUpOBaHUE LIEHHOCTH 37I0POBOTO
1 0e30macHOro 00pasza KHM3HU; YCBOCHHE MPABWII UHIUBUAYAIBHOTO U KOJUIEKTUBHOTO OE€30ITacHOTO
MOBEJICHUS B UPE3BbIYANHBIX CUTYALIUSIX, YTPOXKAIOIIMX KU3HU U 37I0POBBIO JIFOJIEH;

. B TPYAOBOW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEHINeH
00pazoBaTeNbHON TPACKTOPUH;
o B [103HABATEIbHOM (KOTHUTHBHOM, MHTEIUIEKTYaIbHOM) chepe — yMEHHE YIPaBIsTh

CBOCH II03HABATEJIIbHOM JEATENBHOCTBIO. (DOpPMHUpPOBAaHHME OCHOB JKOJOTMYECKOH KyJIbTYpBI,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO OKOJIOTMYECKOIO MBIIUICHHs, Pa3BUTHE OIbITA
9KOJIOTUYECKH OPUEHTHPOBAHHOW pPe(UIEKCUBHO-OLICHOUYHOM M IPAaKTUYECKOW JEATEIbHOCTH B
JKU3HEHHBIX CUTYaLUsX;

Memanpeomemmnbie

o YMEHUE CaMOCTOSITEJIBHO  ONpENENsTh LEJIM CBOEro OOydeHus, CTaBUTb U
dopmynmrpoBarh Uit ceOs HOBBIC 337a4d B y4€0e W TO3HABATEIBHOHM JEATEIbHOCTH, Pa3BHBATh
MOTHBBI U UTHTEPECHI CBOEH MI03HABATEIBHOM JEATEIbHOCTH;

o YMEHHUE CAMOCTOATENILHO IUIAHUPOBATH ITyTH JAOCTVDKEHUS LEJIe, B TOM YHUCIIE
ANbTEPHATUBHBIC, OCO3HAHHO BBIOMpATh HamOoisiee 3((PEKTHBHBIE CIIOCOOBI PEIICHUS] y4eOHBIX H
NI03HABATEIbHBIX 33/1a4;

o YMEHHUE COOTHOCHUTBH CBOM JECHCTBHS C IUIAHUPYEMBIMH PE3YJbTATAMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH JIEATEIILHOCTH B IIPOLIECCE IOCTHXKEHUS pe3ysbTara, Ope/esaTh COoCOOb! 1eHCTBUIM
B PaMKaXIpeUI0KEHHBIX YCIOBUH 1 TPpeOOBaHMIA, KOPPEKTUPOBATH CBOM JICHCTBHSI B COOTBETCTBUH C
U3MEHAIOLLECS CUTYaleH;

. YMEHHE OLIEHMBATh NPABWIbHOCTh BBINOJMHEHUS Y4eOHOM 3ajaud, COOCTBEHHBIE
BO3MOXKHOCTH €€  PEILECHHUS; BIAJICHUE OCHOBAMH CAMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHS PEILICHUN
U OCYILECTBJIECHHS OCO3HAHHOTO BBIOOpa B y4eOHOW M IO3HABATENBHOM NEATENbHOCTH; YMEHHUE
OIIPENEIATh MOHSATHS, co3faBaTh OOOOIIEHUS, YCTaHABIMBATh AHAJIOTUM, KJAacCU(HIIMPOBATD,
CaMOCTOSITENIFHO BBIOUPATh OCHOBAHUS M KPUTEPUH TS KJIacCU(UKALMH, YCTaHABIMBATh IPUYMHHO-
CIICCTBEHHbIE CBSI3HM, CTPOMTH JIOTMYECKOE PpACCY)KIECHHE, YMO3AaKIIOUeHHE (MHAYKTUBHOE,
JIEAYKTUBHOE U 10 aHAJIOTHH) U JIeNIaTh BBIBOBI;

L YMCHUC CO34aBarb, IMPUMCHATH U npeo6pa3031>13aTb 3HAKU W CHUMBOJIbI, MOACIN H
CXEMbI IJ1d pECHICHUA y‘~IG6HBIX 1 TIO3HaBaTCJIbHbIX 3a/a4,
° YMCHUC OPraHU30BbBIBATH yqe6Hoe COTPYAHNYCCTBO U COBMCCTHYIO JCATCIIBHOCTH C

YVUUTENIeM U CBEPCTHHUKaMHM; paboTaTh MHIMBUAYAJIbHO U B TPYIIE: HAXOIUTH OOIIee pelleHre U
paspemarh  KOH(IMKTHI HA OCHOBE COTJIACOBAHMS TIO3MIIMN U y4€Ta MHTEPECOB; (OPMYIMPOBATH,
apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

o yYMEHHE OCO3HAaHHO MCIOJIb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBHU C 3ajadeit
KOMMYHHKAIIMM JUII BBIPOKEHHWS CBOWMX YYBCTB, MBICIICH W TIOTPEOHOCTEH; IUIAHUPOBAHUS H
PETYJISILIMU  CBOEU JeATENIbHOCTH; BJIQJICHUE YCTHOM M IMUCbMEHHOH peublo,
MOHOJIOTHYECKON KOHTEKCTHOW PEYbIO; (hopMHpOBaHNE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH
UCTIONIb30BaHUS MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI; (OPMUpPOBAaHHWE U Pa3BHUTHE
AKOJIOTMYECKOTO MBIIUICHUS, YMEHHE TPUMEHITh €ro B II03HABATENIbHOM, KOMMYHHKATUBHOM,
COIMATLHOM MPAKTUKE U MPOGECCHOHATEHON OPHEHTAIHH.

IIpeomemmnuwie

. B noznaBatenbHOl cepe: maBaTh ONMpeieieHns] M3YUYSHHBIX TOHITHI: «XUMHUYECKUI
AIIEMEHT», «aToM», <«HOH», «MOJEKYJIa», <IIPOCThIE M CJOXHBIE BEIIECTBA», «BELIECTBOY,
«xuMHuueckas popmynay, «OTHOCUTENIbHAsE ~ arOMHas Macca», «OTHOCHTENbHAas MOJEKYJsipHas
Macca», «BaJCHTHOCTb», «CTEMEHb OKHCICHUS», «KPUCTAUIMYECKAs PEIIETKa», «OKCUIBI,



«KHCJIOTBID», <«OCHOBAHHsI», «COJIH», «aM(l)OTCpHOCTI)», HUHOUKATOpP», ((l'IepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH»,

«IIepuoanuICCKas Ta6n1/1ua», M30TOIbDY, <«XUMUYCCKAsA CBA3b», <OJICKTPOOTPULIATCIIBHOCTH,

XUMHUYECKaA PCaKIus», «XUMHUYCCKOC YPaBHCHUECY, «TCHETUYCCKAA  CBA3b)», KOKHUCIICHUCY,
«BOCCTAHOBJICHHUCY, <«OQJICKTPOJIMTHYCCKAA aucconyanus»», «CKOpPOCThb XAMHYECKOM

PpEeaKuum», onucarp  AEMOHCTPALIMOHHBIE MW CaMOCTOATCIIBHO  IIPOBCACHHBIC  XHMMUYCCKHUEC
SKCIICPUMCHTLI; OIMChIBATb U Pa3JIM4aTbh M3YYCHHBIC KJIACChbI HCOPraHN4CCKUX
COGHHHGHHﬁ, IIPOCTEBIC U CIIOKHBIC BEHICCTBA, XUMHUYCCKHUE PECAKIIUU, KJ'IaCCI/I(bI/ILII/IpOBaTI)
HN3YyUCHHBIC O0OBEKTHI U SIBJICHUSA,; OCJIIAaTb BbIBOAbI U YMO3AKIIOUCHUA U3 Ha6HIOHeHHﬁ,

U3YYCHHBIX XUMHUYCCKHX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOMCTBA HEM3YYCHHBIX BEILECTB IO
AHAJIOTUH CO CBOMCTBAMH M3y4YCHHBIX; CTPYKTYPUPOBAaTh N3yUCHHBIA MaTepral U XUMHYECKYIO
UH(POPMAIIUIO, TOTYICHHYIO U3 IPYTHX HCTOYHHKOB; MOJICTMPOBATH CTPOCHHE aTOMOB 3JIEMEHTOB 1-3
TIEPUOJIOB, CTPOCHHE TIPOCTHIX MOJICKYIT;

o B 1IeHHOCTHO — OpHEHTAIMOHHOW cepe: aHATM3UPOBaTh U OIIEHUBATH TTOCIICICTBUS
JUIS. OKPY’)KArolIei cpefbl OBITOBOM ¥ TPOU3BOICTBEHHOM MICSITEILHOCTH YETOBEKA, CBS3AHHOW C
niepepadOTKOM BEIIIECTB,

o B TpynoBoii chepe: mpoBOANTE XUMIUYECKUI SKCTICPHMEHT;

o B cdepe OGezomacHOCTH KHU3HENEATEIBHOCTH: OKa3blBaTh IEPBYIO IOMOILL IPU
OTpaBJICHMSX, OKOrax M JPYTMX TpaBMaxX, CBS3aHHBIX C BEIIECTBAMH H J1aOOPATOPHBIM
000pyI0BaHHEM.

Coaep:xaHnue Kypca BHEYPOYHOM 1esITeJIbHOCTH.
34 gacos (1 yac B He/IeJII0)

Ne Tema Kou-Bo yacos Koua-Bo Kou-Bo JdomamHui
NPAKTHYECKUX | JJaOOPATOPHBIX | IKCIIEPUMEHT
pabot padot
1 XVMHS B LEHTPE €CTECTBO3HAHMS 11 2 8 9
2 | Maremarnyeckue pacyeTbl B XUMHU 10 1 - 3
3 SIByIeHUS IPOUCXOASIIHE C 11 3 - 10
BEIIECTBAMU
Paccka3bl 10 XUMUU 2 - - -

Tema 1. Xumus B nenrpe ecrecrsosnanus (11 4)

Xumua kax yacmo ecmecmeosanus. [lpeovem xumuy. EcTecTBO3HaHME — KOMIUIEKC HAyK O
npupone. Hayku o mnpupone: ¢usuka, xumus, Ouonorus u reorpadus. IlomoxutensHoe u
OTpUIIATEIbHOE BO3/ICWCTBUE YEJIOBEKA HA IPUPOLTY.

ITpenver xummn. Tena n BemectBa. CBOWCTBA BEIIECTB KaK MX MHAMBHAYAIbHBIE MPU3HAKH.
CBoiicTBa BEILIECTB KAK OCHOBA MX IIPUMEHEHHSI.

Memoowvt  uzyuenus ecmecmeosnanus. HaOmopeHne Kak OCHOBHOM MeTON TO3HAHMS
OKpY)KAIOLIero Mupa. YCJIOBUS TpoOBeAeHHs HaOmoneHus. [umoresa Kak NPEAroNoKEHHe,
OOBSCHSIONIEE WM TPEACKA3bIBAIOIIEEe MPOTEKAaHHE HAOMI0aeMOro  SIBJICHHs.  OKCIEpPUMEHT.
JlaGoparopusi. DKkcriepuMeHT J1TabopaTopHbId B AoMarmHui. CriocoOb! (PUKCUPOBAHUS PE3YJILTATOB
sKcriepuMenTa. CTpOEHHE INIAMEHN  CBEUM, CYXOI'0 TOPIOYETO, CIMPTOBKH.

Mooenuposanue. Moaenn kak aOCTpakTHbIE KOIHMH HM3y4aeMbIX OOBEKTOB M IPOIECCOB.
Mogenu B ¢usuke. DnekTpoopHas MallMHa Kak abcTpakTHas MoJenh MONHMUA. Mojenu B
Ouonorun. buonornyeckue Mymspki. Mozenmm B XUMUM: MaTepualibHble (MOJIETIM aTOMOB, MOJIEKYJ,
KPHCTAJUIOB, allllapaToB M YCTAHOBOK) M 3HAKOBBIE (XMMHYECKHE CUMBOIIbL, XUMHUYECKHE (DOPMYIIBI 1
YpaBHEHUS).

Xumuyeckasn cumeonuka. XUMUYECKUE CHMBOJBL. VX HamucaHue, NMPOU3HOLIEHHE WU WH-
dopmarus, KOTOPYIO OHM HecyT. Xumuueckue Gopmynbl. VX HamucaHue, NpOU3HOUIEHHUE U
uH(pOpMaIs, KOTOPYIO OHH HecyT. IHIeKchl 1 KO3 HUIHEHTHI.




Xumus u ghuzuka. YHUBEPCATBHBIN XapaKTep MOJI0KEHUA MOJIEKY/ISIPHO-KHHETHIECKON TEOPHH.
ITonsTHsa «@rom», «MoNeKyna», «WoH». Kpucrammmueckoe cocTosHHuE BellecTBa. Kpucrammueckue
pemieTky TBepapiX  BemecT. J{uddysus. bpoyHoBCKoe nBHKEHHE.

ArperatHoe CcOCTOsSHHME BemecTBa. ['a3000pasHble, JKUIKAE W  TBEpIbIC BEIECTBA.
Kpucramnuyeckue u amopdHbie TBep/bie BeniecTBa. Oru3ndyeckue 1 XUMUYECKUE SBJICHUS.

Xumus u ceocpaghus. I'eonorndeckoe CTpOSHHE TUIAHEThI 3eMIISL: sIIpO, MaHTus, JuTochepa.
DNEeMEHTHBIA COCTaB I'€OJIOTMUECKUX COCTABHBIX YacTel IUIaHeThl. MUHepaibl U TOpPHbIE MOPOJIBL.
Marmatrdeckue 1 0caiouHble (OpraHuuecKre 1 HEOPraHn4eCKUe, B TOM YHUCIIE U TOPIOYKE) TOPOIbI.

Xumus u Ouonoeus. XUMUYECKUH COCTaB >KMBOW KIIETKW: HeOpraHudeckue (Boma u
MHUHEpaJIbHBIE COJIM) U OpraHuueckue (OEJIKH, KUPBI, YIIIEBO/bl, BATAMUHBI) BelecTa. [IpocTeie u
CIIO)KHBIE BEIIECTBA, UX POJIb B KHU3HEAEATEILHOCTH OpraHu3MoB. buonornueckas poiib BOJbI B
*uBol Kierke. DotocuHte3. Ponp xmopodwmiia B mpomecce ¢orocuHTe3a. buonormueckoe
3Ha4YeHUE JKUPOB, OEIKOB, FIPUPHBIX Macell, YIJIEBOJIOB U BUTAMHHOB [UJIS )KU3HEAEATEIILHOCTH
OpIraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IToHSTHE O KAQUECTBEHHBIX PEAKIMIX KaK O PEaKIUsX,
BOCIPUHMMAEMBIX OpPTraHOJENTUYECKUX: C TIOMOILBIO 3PEHHs, CllyXa, OOOHSHUS. AHAIUTUYECKUN
adpdext. OnpenensemMoe BEIIECTBO U PEaKTHB HAa HEro. Bo3MOXKHOCTH M3MEHEHHs UX POJH Ha
[POTUBOIOJIOKHYIO.

JdemMoncTpanum.

1. Konnekuus pa3HbIX T U3 OJJHOT'O BEIECTBA WM MaTepHraia (HalpumMep, JjadopaTopHas nocyaa us
crekina). 2. Komnekiums pa3nuuHeix Ten win GoTtorpaduii Ten U3 amFoOMUHUS JUIS WUTIOCTPALMN U1
«CBOMCTBa — IPUMEHEHHE.
3. YuebHoe 00opyI0BaHUE, UCIIONB3YeMOe PU U3yueHUH (PU3UKHU, OMOJIOTHH, reorpadru U XUMHU.
4. DnektpodopHast MaluHa B ICHCTBUH.
5. 'eorpaduueckue monenu (rnodyc, Kapra).
6. buonormueckue Mozaenu (MySDKM OpraHOB M CHCTEM OpraHOB pPAacTEHUH, JKUBOTHBIX U
YEJIOBEKA).
7. ®du3nyuecKkre U XMMHUYECKUE MOJIENTM aTOMOB, MOJIEKYIT BEILIECTB U MX KPUCTAIUIMUECKHUX PEIIETOK.
8. OOBbEeMHBIE U IAPOCTEPIKHEBBIE MOJIEN MOJIEKYIT BOJIbI, YIJIEKUCIIOTO U CEPHUCTOrO Ia30B, METAHA.
9. PacipocTpaneHue 3araxa 0/1€K0JI0Ha, JyXOB WM J€30/I0paHTa Kak rnporecc AU y3uu.
10. O6pa31ibl TBEPBIX BEIIECTB KPUCTAIUTMYECKOTO CTPOCHMSI.
11. Monenm KpUCTa/UIMYECKUX PEIIETOK.
12. Tpu arperatHbIX COCTOSIHUSI BOJBL.
13. TlepenuBanue YIiaeKUCIIOTo Ta3a B CTaKaH, yPaBHOBEIIICHHBIN Ha Becax.
14. KomeKkiys KpucTalIMIECKUX U aMOP(HBIX BEIIECTB U U3/1eJIUH U3 HUX.
15. Konnexuus MuHepanoB (J1a3ypuT, KOPYH]I, XaJIbKOIUPUT, (IIFOOPUT, TAIUT).
16. Kosnekiyst ropHBIX OO/ (TPaHUT, pa3iMyHble (JOPMBbI KaJbLIUTA - MEJ, MPaMop, U3BECTHSIK).
17. Konmekiusi roprourx UCKOMaeMbIX (He)Th, KAMEHHBIHN yroJib, CIaHIbI, TOPd).
18. CiupToBas 3KCTpakIHsl XJIOpOPUILIa U3 3eTEHBIX JINCTHEB.
19. TlpokanmBaHue CyXOi 3€JIeHH pacTeHHUH B My(eITbHON TIeUr JJIs1 KOJIMYECTBEHHOTO OMPEISIICHHSI
MMHEPATbHBIX BEIIECTB B HHUX.
20. KauecTBeHHas1 peakiysi Ha KUCJIOPO/,.
21. KagecTBeHHas peakiysl Ha YIJIEKUCIIbIN ras.
22. KauecTBeHHAs peakiysi Ha U3BECTKOBYIO BOJTY.
JlaGopaTopHbIe ONBITHI.
1. Onncanue CBOWCTB KUCIOPO/IA, YKCYCHON KUCIIOTBI, AJIFOMUAHUSL.
2. CtpoeHue IIaMeHH CBeUH (CIIUPTOBKH, CYyXOT0 TOPIOYETo).
3. HaGmonenre OpOyHOBCKOTO IBUKEHHUS YaCTUYEK YEPHOU TYILHU 0J] MUKPOCKOIIOM.
4. V3y4yeHune TpaHuTa ¢ TIOMOILBIO YBEITMYUTEIBHOIO CTEKIIA.
5. OGHapyKeHHE )KUpa B CEMEHAX IMOJICOTHEYHUKA U TPEIIKOTO opexa.
6. O6HapyxeHHe H3PUPHBIX Macell B aleTbCUHOBOM KOPKE.
7. OOHapy>keHHe Kpaxmaia 1 0enka (KJICHKOBUHBI) B MIIEHUYHOU MYKE.
8. OOHapykeHHE YTIIEKUCIIOTO Ta3a B BBIHIXaEMOM BO3/IyXE C TIOMOIIIBIO M3BECTKOBOW BOJIBI.
Jomannmii 3KCriepuMeHT.



1. M3roTtosnenue Mozesneid MOJIeKyIl U3 TUIACTUJIMHA.
2. Muddy3us noHOB mepMaHTaHaTa KaJlus B BOJE.
3. U3yuenue ckopoctu nuddysuu aspososnei.
4. Inddys3us caxapa B BOJE.
5. OmBITHI C TyCTOM 3aKPBITON IJIACTUKOBON OYTHLTKOM.
6. KonmuecTBeHHOE OMpe/iesieHre COACPKaHMsl BOJIbI B CBEXKEH 3€JICHH.
7. BzaumoeiicTBre aCKOPOMHOBOM KHCIIOTHI C HOIOM.
8. M3yueHue cocraBa MOJMBUTAMUHOB U3 JIOMAIITHEN alITEUKH.
9. OGHapy:xeHHe KpaxMalia B IPOYKTax MUATAHUSL.
IIpakTnyeckas padora 1. 3HakoMCTBO ¢ JmabopaTopHbIM 00OpymoBanueMm. [IpaBuia
0e301acHOCTH Tpu paboTe B XMMHUYECKOM KabuHeTe (J1TabopaTopum ).
IIpakTuyeckass padora 2. HabGmroneHwe 3a ropsiell CBEUOH. YCTPONCTBO CIHPTOBKHL
[paBuna paboThI ¢ HarpeBaTeIbHBIMU PUOOPAMHU.

Tema 2.
MartemaTudeckune pacuyerbl B xumuu (10 u)

OmHocumernvhvle amomMHas u MOReKyIspHas maccol. IIoHsITHE 00 OTHOCUTENBHBIX AaTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOIHOM eanHuIIbl. OrpeaeneHine OTHOCUTENHON aTOMHON
MacChl XUMHUYECKHX JIEMEHTOB IO TIeproandecKoi Tabmuue. Haxoxaenue mno ¢popmyre
BEIIIECTBA OTHOCHUTENIbHOI MOJIEKYISPHONH MacChl Kak CYMMBbI OTHOCHUTEIbHBIX
AQTOMHBIX MaCC COCTABIISIFOIMX ~ BEIIECTBO XUMUUYECKUX JIEMEHTOB.

Maccosas 0015 xumuuecko2o nemenma 8 clodcHom sewecmae. I1oHsATIE O MACCOBOIA 0N -
(W)  XHMMHYECKOro 3JIeMEHTA B CJIOXKHOM BEIIECTBE U €€ pacyeT 1o (JopMysie BEIIeCTRa.
Haxoxxnenue ¢hopMysbl  BEIIeCTBa MO 3HAYEHHUSIM MAaCCOBBIX JI0JIeH 00pa3yIoIIHUX €ro 3J1eMEHTOB
(It 2-9acOBOTO M3YYCHHUSI Kypca).

Yucmoie sewgecmea u cmecu. Ilonstue o uncroM BerecTse U cMecu. CMecu ra3000paszHbie
(BO31yX, MPUPOAHBIN Ta3), )KuaKKue (He(Th) U TBEpbIE (TOPHBIE OPObI, KYJHMHAPHBIE CMECH,
CHHTETHUECKHE MOIoIIHe cpeicTBa). CMecH TOMOTEHHBIE U FeTepOreHHbIE.

Obvemnas dons komnonenma 2azosou cmecu. Iorstre 06 00beMHOM J101€ () KOMIIOHEHTA
razoBoii cmecr. CocTaB BO3/lyxa M MPUPOAHOTO ra3a. Pacuer oObema KOMIIOHEHTA T'a30BOil CMECH IO
€ro 0ObEMHOM J1071€, ¥ HA0OOPOT.

Maccosas 0ons 6ewgecmsa 6 pacmesope. ToHsTHE 0 MAacCOBO# J1o1e (W) BellecTBa B pacTBOPE.
PactBopurens u pacTBopeHHOE BeriecTBo. PacueT Macchl pacTBOPEHHOIO BELIECTBA IO Macce
pacTBOpa M MaccOBOH JI0JI€ paCTBOPEHHOI'O BEIIECTBA U JIPYTHUE PACUETHI C HCIOIBL30BAHUEM ITUX
TIOHSATH.

Maccosas dons npumeceti. TToHsITHE 0 YHCTOM BellleCTBE U puMecH. MaccoBast 10J1s1 (W)
npuMecH B o0paslie ucxoIHOro BemlecTBa. OCHOBHOE BeliecTBO. Pacuer Macchl OCHOBHOTO
BEIIECTBA 10 MACCE BEIIECTBA, COAEPIKALLETO ONPEAEICHHYIO MACCOBYIO JIOJIIO IIPUMECEH, U
JIPYTHe pacueTsl ¢ HCITOJIb30BAHUEM ITHX ITOHSTHH.

JlemoHCcTpanum.

1. MuHepalbl KYIIPUT U TCHOPHT.

2. Okeup prytu(Il).

3. Konntekuu pa3nudHbIX BUI0B MpaMopa U U3AeNUd (WM WLUTIOCTPALUNA U3IeNHii) U3 HETO.
4. CMech peyHOro U CaxapHOTo MecKa U UX pa3/ielieHue.

5. Konmnexknust «HedTh 11 HEDTEMPOTYKTHI.

6. Konnekuust GBITOBBIX cMecel (KyTHMHApHBIE CMECH, CHHTETHYECKHE MOIOIIIE CPEJICTBA,
IIAMITYHH, HAIATKA | JIp.).

7. Anarpamma 00BEMHOTO COCTaBa BO3/IyXa,

8. lmarpamma 0o0b€MHOT0 COCTaBa MPUPOTHOTO Ta3a.

9. [IpuroroBieHne pacTBOpa C 3aJJaHHBIMU MacCO U MacCOBOH J0JIEH pacCTBOPEHHOTO
BEIECTBA.

10. O6pa3iibl BEMIECTB M MATEPUATIOB, COJEPIKAIINX OMPECICHHYIO TOJIIO MPUMECEH.

JJoMamHUM 3KCIIEPUMEHT.



1. M3ydeHnne coctaBa OBITOBBIX KYJIHHAPHBIX U XO3SIICTBEHHBIX CMECEH MO ITUKETKAM.
2. IIpuroroBieHne pacTBOpa COJM, pacyeT MacCOBOM J0JIM PAaCTBOPEHHOIO BEIIECTBA U OIBITHI
C  IOJYYeHHBIM PacTBOPOM.
3. 3yuenue cocTaBa HEKOTOPBIX OBITOBBIX U (hapMallEBTHUYECKUX MPENapaToB, COACPKAIIUX
OIIPEIETICHHYIO J10JII0 IPUMECEH, 10 UX ITUKETKaM.

IIpakTyeckas padora 3. [Ipurorosienue pacTeopa ¢ 3aJJaHHOM MaccOBOM JoJei
PacTBOPEHHOTI'O BELECTBA.

Tema 3.

SIBjenus, npoucxoasimue ¢ Bemecrsamu (11 4)

Paszoenenue cmecei. Ilonsitue o pazeneHun cMeceil 1 04nCTKe BemecTB. HekoTopoie
MIPOCTEUIITNE CIIOCOOBI Pa3/IeICHUs CMECEil: MPOCCHBAHUE, PA3/ICICHIE CMECe MarHUTOM,
OTCTaMBaHUE, ACKAHTAIUs, ICHTPU(YTUPOBAHUE, pa3/IelICHHE C IOMOIIBIO JETUTEIbHOM
BOPOHKH.

Qunbmposanue. PunbTpoBaHue B J1abopaTopuu, OBITY U Ha MPOU3BoACTBE. DUILTpPAT.

Aocopoyus. Ilonsatue 06 agcopbuuu u agcopOeHTax. AKTUBUPOBAHHBIN yroJib Kak
BOKHEUIINN acOpOEHT, €ro UCMOJIb30BaHNE B OBITY, HA MPOM3BOACTBE U B BOCHHOM Jelie.
YerpolicTBo IIPOTHBOrasa.

Jlucmunnayus, kpucmaniuzayus u eblnapueanue. JJUCTUIIALMS KaK IPOLIECC
BBIJICJICHUS  BEIIECTBA U3 KUJKOU cMecH. JlucTunnupoBaHHas Boja U 00J1acTu ee
npumenenus. [leperonka negtu. Hedrenpoaykrel. @pakiinoHHas MePEroHKa KUJIKOTo
Bo3ayxa. Kpucrannuzauus v BelllapuBaHue B 1a00paTOpuu (KpUCTAILIIU3ATOPHI U
(dhapdopoBbIc YAIIKK ISl BBIAPUBAHUS) U TIPUPOJIC.

Xumuueckue peaxkyuu. IIOHSITHE 0 XUMUUECKON pEaKUMH KaK MpoIecce
MPEBPAILEHUs OJHUX BEIIECTB B Ipyrue. Y CJIOBHUS TEUEHUS U NMPEKPALIEHUS XUMUYECKUX
peaKkuui.

Ilpuznaku xumuueckux peaxkyuu. VI3MeHeHne IBETa, BbIIIaJEHUE OCAJIKa,
pacTBOpeHHE O0cajiKa, BbIJCIEHHUE ra3a.

JeMoHCTpaL MK,
. IlpocenBanue cMecu MyKHU U CaXapHOIO MecKa.
. Paznienenne cmecu NOpOIIKOB CEPHI U Keje3a.
. Paznenenue cMecu mopouIkoB cephl U MecKa.
. Paznenenne cMecu BOJIbI M pacTUTEIBHOTO Macia ¢ MOMOUIbIO JEIUTEIbHON BOPOHKH.
. HenTtpudyruposanue.
. QunpTpoBaHUE.
. PeciupaTopHble Macku U MapJieBble MOBS3KHU.
. AicopOIIMOHHbBIE CBOMCTBAa aKTUBUPOBAHHOTO YTJISL.
9. Cunukarenb U €ro IpuMEHEHHE B OBITY U JIETKOW MPOMBIIITIEHHOCTH.
10. IIpoTtuBoTras u ero ycTpoucTBo.
11. IMonyyeHnne QUCTUIULIMPOBAHHONW BOJIBI C TOMOIIBIO 1a00PATOPHON YCTAHOBKHU JJIsi
MIEPETOHKH KUAKOCTEN.
12. Konnexmust «Hed1h 1 HEDTENPOTYKTHI».
13. Paznenenune cMecu mepMaHraHata U IMXpoMaTa Kajaus Cloco00M KpHCTAJIH3aIUH.
14. BzanmoencTBrE MOPOIIKOB XKeJle3a U Cepbl IPU HarPEBaHUU.
15. TlonydeHne yraeKuciaoro ra3a B3auMoIeMCTBUEM MpaMopa ¢ KUCIOTOW U 0OHapy>KeHHE
€Tr0 C ITOMOIIBIO U3BECTKOBOM BOJIHI.
16. Katanutudeckoe pa3noxeHrue MepoKcuaa Bogopoaa (KaTaau3aTop — JHUOKCHUJ
Mapranua). 17. @epMeHTaTUBHOE pa3yiokKEHUE MTEPOKCUIA BOAOPOAa C TOMOUIBIO KaTal a3bl.
18. KucnoTHbIM OTHETYIINTENb, €70 YCTPOMUCTBO U MPUH LU JEHCTBHUS.
19. Peaknust HeWTpanu3auu oKpanieHHoro ¢GeHoa(TaTenHOM pacTBOPa MET0YN KUCIOTOM.
20. B3aumojeiicTBre pacTBOPOB MEPMaHraHaTa U AUXpoMaTa Kajaus ¢ paCTBOPOM cyibduTa
Hatpus. 21. [Tonydenue ocaaka ruapokcuna meau (I1) wim ruapokcuna xemnesa(Lll)
peakiueir ooOMeHa.
22. PacTBOpeHHE MOJYYEHHBIX OCAAKOB THAPOKCHUIOB METAIIIOB B KUCJIOTE.
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23. [lony4yeHne yriIeKuCIoro ra3a B3auMoOICCTBUEM pacTBOpa KapOoHaTa HATPHUS C
KHUCIIOTOM.
JlaGopaTopHbIie ONBITHI.
1. U3rotoBnenue ¢puibTpa u3 GUIBTPOBAILHON OymMaru wim OyMaxHOU candeTku.
2. N3ydenue ycTpoiicTBa 3aKUTAJIKU U €€ TIJIAMEHHU.
JloMalIHuil IKCIIEPUMEHT.
1. Paznenenue cmecu cyxoro MojoKa U peqyHoro rnecka.
2. M3rotoBiieHue MapeBOi MOBA3KHU KaK CPEICTBA MHAUBUAYAIbHOMN 3alIUThI B IEPUOJ
SMUJEMUU TPUIIIIA.
3. OrcranBaHue B3BECH MOPOILKA JJI1 YUCTKU ITOCYIbI B BOJIE U €€ JIeKaHTalUsl.
4. AncopOuusi akTHUBUPOBAHHBIM YTIJIeM KPACSIIUX BEIIECTB MENCU-KOJIBI.
5. AncopOuust KyKypy3HbIMU NaJlOUKaMU IIapOB Maxy4yHuX BEIIECTB.
6. 3yueHue coctaBa U NPUMEHEHHUS! CHHTETUYECKUX MOIOIIUX CPEICTB, COACPKALINX
SH3UMBI.
7. PazniokeHue cMeCcu MUTHEBOW COJIbl M CaXapHOW MyApPhI IPU HArPEBAHUU.
8. PacTBopenue B Boae Tabnerku acnupuna YIICA.
9. IlpuroToBiieHHE U3BECTKOBON BOJBI U OMBITHI C HEH.
10. B3aumoseiicTBue pacTBOpa repMaHraHara Kajiusi ¢ aCKOpOMHOBOW KHUCIOTOM.
IpakTuyeckasi padora 4 (JIOMaIIHUI SKCIICPUMEHT). BripanuBanie KpUCTaIoB
COJIN.
IIpakTnyeckas padora 5. Ouncrka MOBapeHHOM COMU.
IpakTuueckas padora 6 (nomamHui sKcriepuMenT). Kopposust MeTamios.

Tema 4.

Paccka3pl mo xumuu (24)

Vuenuueckas xonghepenyus « Boloaiowuecs pycckue yuenvie-xumukuy. JXu3Hb 1
nestenpHocTh M. B. Jlomonocosa, /. 1. Menneneea, A. M. byrnepoaa.

Konxypc coobwenuit yuawuxca «Moe nrobumoe seugecmsoy. OTKPBITHE, TTOTYUYEHUE U
3HaYeHUE BHIOPAHHBIX yUAIIUMUCS BEIIECTB.

Konxypc yuenuueckux npoexmos. VccnenoBanusi B 0071aCTH XUMHUYECKUX PEAKIIHI:
dboTOCHUHTE3, TOpPEHUE U MENTICHHOE OKUCIIEHUE, KOPPO3HsI METAJIOB M CIIOCOOBI 3aIIUTHI OT
Hee, JApYyrue peakiiuu, BHIOpaHHbIE YYalUMUCS.

KanennapHo-teMaTuyeckoe NJIaHUPOBaHUe



Koa-Bo Hara
4yacoB NpoBe/eHUs
Ne Tema 3ausaTus 3aHATUA
34 o o
JIaHy bakTy
Tema |. Xumus B uentpe ecrecrso3Hanus.(11 u)

1 | Xumus kak yactb ectecTBo3Hanusl. [Ipenmer 1 04.09.2024
xumuu. BBoaHbI uHCTpYyKTaX 110 Th.

2 | MeToapl U3ydeHUs eCTECTBOSHAHMS. 1 11.09.2024

3 | [Ipaktrueckas padorta Nel «3HaKOMCTBO € 1 18.09.2024
nabopatopHbIM o0opynoBanuem. [IpaBuina TeXHUKT
0€30MacHOCTH MPH paboTEe B XUMUYECKOM
nabopaTopum»

4 | [Ipaktuueckas padorta No2 «Habmonenue 3a 1 25.09.2024
ropsIILer CBEYOU. Y CTPOMCTBO CIIMPTOBKH.
[IpaBuia paboThI C HarpeBaTeNbHBIMU IPUOOPAMI»

5 | MogenupoBaHue. 1 02.10.2024

6 | Xummuueckas CHMBOJIHKA. 1 09.10.2024

7 | Xumus u usuka. YHUBEpCaTbHBINA XapaKkTep — 1 16.10.2024
KUHETHUYECKON TEOPUH.

8 | Xumus u pusnka. ArperaTHble COCTOSTHUS 1 23.10.2024
BEIIIECTB.

9 | Xumus u reorpadus. 1 06.11.2024

10 | Xumus u 6uonorus. 1 13.11.2024

11 | KauecTBeHHBIE PEAKIIMN B XUMUH. 1 20.11.2024

Tema |1. MatemaTuke pacuyerbl B xumuu. (10 u)

12 | OTtHOCcHTeNbHAs aTOMHAs U MOJIEKYJIsIpHas Macca. 1 27.11.2024

13 | MaccoBast JOJIS DIIEMEHTA B CII0KHOM BEIIECTBE. 1 04.12.2024

14 | YucThle BEIECTBA U CMECH. 1 11.12.2024

15 | O6bemHast 10711 KOMIIOHEHTA Ta30BOM CMECH. 1 18.12.2024

16 | MaccoBas 10151 pacTBOPEHHOTO BEIIECTBA B PacTBOpE. 1 25.12.2024

17 | Ilpaktuueckas padorta Ne3 «IIpurorosnenue 1 15.01.2025
pacTBoOpa ¢ 3aJJaHHO MacCOBOM J0JIei
PacTBOPEHHOTO BEUIECTBAY




18 | MaccoBast 10JisI IPUMECEH. 22.01.2025
19 | Pemenue 3a1a4 v ynpaKxHEHU 110 TeMe 29.01.2025
«MaremaTiKa B XUMHH»
20 | Pemenwue 3amau 05.02.2025
21 | Pemenue 3a1aq 12.02.2025
Tema l1l. SIBaenus, npoucxoasimue ¢ Bemecrsamu. (11 u)
22 | Pasnenenue cmecen. 19.02.2025
23 | OunpTpoBaHUE. 26.02.2025
24 | AncopOmwst. 05.03.2025
25 | JlucTriuianus, KpUCTAJUT3allnsl, BhITApUBAHHE. 12.03.2025
26 | [Ipaktuyeckoit padboTsl Ned (momamrHmiz 19.03.2025
9KCHEpUMEHT) «BbIpaliyBanue KpUCTaIOB COIN».
Ob6cyxaenne padboTsl. ITorn KoHKypca Ha TydInit
KpHUCTaJLIL.
27 | IIpaktuyeckas padora NeS «OuucTka nmoBapeHHOK 02.04.2025
COJIM»
28 | XuMHUYECKHE PEaKIIHH. 09.04.2025
29 | [Ipu3HAKM XMMHUYECKHX peaKIuil. 16.04.2025
30 | INpaktrueckoit paboTel Ne6 (moManTHmiA 23.04.2025
skcnepumenT) «Kopposun meramnosy. O0CcyxneHue
nroros. KoHKypc Ha Ty4nini SKCIIEPUMEHT.
31 | [IpomexxyTouHast aTTecTalus 30.04.2025
32 | XuMHu4eckue peakiuu B HallleH KU3HH. 07.05.2025
Tema IV. Paccka3bl no xumuu (2 1)
33 | Yuenunueckas koHpepeHuUs «Boiaaronyecs pycckue 14.05.2025
yUeHBIe-XUMUKI
34 | Konkypc coobuienuit ygamnmxcs «Moe imodumoe 21.05.2025

XHUMHUYECKOEC BEIIECTBO»

TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4aIOIIUXCSH.




B pe3yabrare uzydenusi Kypca 00y4arouuiicsi HAy4YuTcsl IOHUMATh
®  XUMUUECKYIO CUMBOIUKY: 3HAKU XUMUUYECKUX dJIEMEHTOB, (OPMYIIbI XUMUIECKIX
BEIIIECTB;
®  gadiCHellwue XUMuiecKkue NOHAmMUA: XUMUIECKUI 2JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTCIIBHBIC aTOMHAA U MOJICKYJISIpHAasA MaCChI;
® OCHOBHbIE 3AKOHbI XUMUU: COXPAHEHUSI MACChI BEILIECTB, IOCTOSIHCTBA COCTABA;

ITos1ry4yHuT BO3MOKHOCTH HAYYUTHCSA

* HAa3bleamb: XUMUUYECKUE FIEMEHTbI, COCTUHEHHUS;

* 00vbaAcCHaAmMb: GU3UMUECKUN CMBICT aTOMHOTO (TIOPSIKOBOT0) HOMEpPAa XUMHUYECKOTO
3JIEMEHTa, HOMEPOB I'PYIIbI U NEPUOJIA, K KOTOPBIM 3JIEMEHT IPUHAAJIEKUT B IEPUOANIECKOMN
cucreme 1. 1. MenneneeBa; 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB B IIpeeax
MaJIbIX TIEPUOJIOB U TJIaBHBIX HOATPYII; CYIIHOCTh peaKLuii HOHHOTO OOMEHa;

* onpedenamsp: COCTAB BEIIECTB MO UX (popmymnam;

* cocmaenamyp: HOPMyIbl HEOPrAaHUYECKUX COEIUHEHMI;

* oO0pawamsca ¢ XUMHYECKOU TIOCYI0U U TAOOPaTOPHBIM 000PYAOBAHHEM;

* 8bINUCIAMb: MACCOBYIO JIOJK0 XUMHUYECKOT0 JIEMEHTa [0 (hopMyJie COeINHEHHUS;
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

Hcnoab30BaTh NpruodpeTeHHbIE 3HAHUS U YMEHUSI B MPAKTUYECKOIi 1eATeJIbHOCTH U
MOBCEIHEeBHOM KM3HU JJIA:

* 0€301acHOro 0OpaIEHHs C BELIECTBAMH U MaTepUalaMu;

* 3KOJIOTMYECKH IPaMOTHOTO MOBEJICHHS B OKPY’KaIoLIel cpene;

* OLICHKH BJIMSIHUS XMMHMYECKOTO 3arpsA3HEHUS OKPYKAIOIIEH Cpeibl HA OPraHU3M
YeJI0BEKa;

* KPUTHUYECKOH OIIeHKH WH(POPMALINU O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY;

IIPUTOTOBJICHHSI PACTBOPOB 3a/1aHHON KOHLIEHTPALH

6. Y4eOHO-MeTOAMYECKHIT 1 MATEPHATbHO-TeXHUYECKOE
obecmeueHue Kypcea.
YMK:
DIMa6puemnsia O. C. Beoansiii kypce B xummto 7 kinacc. [Iponenesrudeckuii kypc. M. : Ipoda, 2007-
2010 .
2)["abpuemnsa O. C., unapesa I'. A. Xumuu: MeTtoauueckoe mocoOue K mporeeBTHUECKOMY KypCy
7 knmacc. M.: [lpoda, 2007-2010 rr.

Ilepeuyens J1aGopaTopHOro 000py10BaHNS, P BbINOJHEHUH MPAKTHYECKON YaCTH Kypca.
1) TIpubops! u 060pyIOBAHKE IS IPAKTHYECCKON PabOThI

Mukponaboparopust XuMUYIeCcKast

[TpoOupKH CTEKIISTHHBIE

KonOb1 koHMUeCcKne

Crakanbl CTeKJITHHbIE Ha 50 MJL.

[Tanoyku cTeKIsIHHbBIE

TpyOKH COeMHUTENBHBIE: CTEKIISTHHBIC, PE3UHOBBIE.

[TpoGxu pe3nHOBbIE

CrimpToBKH

Jeprkarenu 1715t IpoOUpOK

[HTatuB 1abopaTopHbIi

[TaTuB A7t IpoOUPOK

Boponka crexisiHHas

DubTp

Crnuku

AcbecToBasi ceTouka



o JlyunnHkmu
2) PeaktuBbI

e Kucnotsr: consiHasi, cepHasi, a30THasL

o Illenoun: ruIPOKCHT HATPUS, THAPOKCHU]T KAJTBIIHS.

e  Ocnosanust: ruapokcua meau (1), rumpokcr xemesa (111)

e  Comu: kapOoHaT KabIys, Xaopua Harpus, xsopua meau (1), Hutpar cepedpa, ximopu
Oapwuist, KapOOHAT HATPHS, XJIOPU/T AJTFOMHIHUSI, IEPMAHTOHAT KaJIHsi, HUTPAT KaJTus,
MeHBIN Kyropoc, cyibdart xxenesa (1), cynpdar munka, cynepdocdar, ammuadnast
CEITUTpa, MOYCBHUHA (xapOamu ), XJI0pua Kaus, Cyib(ar HaTpus, cyiibdar
ATFOMUHUSL.

e [Ipocrbie BerecTBa: yrob, UHK, KEJE30, ATFOMUHUI, MAarHUA, ME/Tb, CBHHEII.

e  CJIOKHBIC BEIIECTBA: MPaMOp, Caxop.

e UMHuaukaropsl.

IIpumepHBbIe TEeMbI I0KIA10B YUAIIHXCH

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

2. Bkmag M. B. JIomoHOCOBa B pa3BUTHE XUMHUH.

3. IlepeBo Ha COBpEMEHHBIN PYCCKHA s3bIK AoKIana M.B.JlomonocoBa «Ci10BO 0 monb3e
XUMHUWY, B MyOIMyHOM coOpaHuu MmnepaTopckoil akageMuu Hayk ceHTaopst 6 aus 1751 r.,
roBopeHHoe MuxausioM JIoMOHOCOBBIMY.

4. M. B. JIoMOHOCOB 0 T0JIb3€ CTEKJIA.

5. M. B. JJomoHOCOB — OCHOBaTeNb NepBOi XuMuieckoi tabopatopuu B Poccun.

6. Kpyr nayunsix unrepecos M. B. JlomoHocoBa.

7. 1. I. MenneneeB — y4eHBIN ¢ MUPOBBIMU 3aCITyTaMH.

8. [I. 1. MenneneeB — opraHu3aTop U NMEPBbIH AUPEKTOp | JTaBHOM manaTel MEP U BECOB.

9. 1. 1. MenneneeB — McCiIe0BaTENb BO3AYXOIUIABAHUSI.

10. I. 1. MenneneeB — co3aaTenb 0€3AIMHOTO ITOPOXa.

11 Opy3es u koswteru JI. . MenpaeneeBa B chepe HayKu, TEXHUKHU U KYJIBTYPBI.

12. MexxayHapoaHble KOHTAaKThI M Tpu3Hanue 3acayr [. . Menzaeneesa.

13. YBaecuenus /1. . Menaeneena.

14. imenem 1. 1. MenneneeBa Ha3BaHHI...

15. Anexcangp Muxaitnosuu byTiiepoB — 3ameuaTenbHbIN PYCCKUN XUMUK.

16. A. M. bytiepoB — BbIJatOIIMIACSA OUOJIOT.

17. lpy3bs u xonneru A. M. bytneposa.

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

. AMMHaK.

. bopnas kucnora.

. I'mayGepoBa coub.

. IHepTHBIE ra3sl.

Hon.

Manaxwur.

. Mpamop.

. [lepekuck Bomopoaa.

10. IlepmanHranatr Kasus.

11. ITureeBas coxa.

12. TloBapeHHas COJb.

13. Caxapo3a.

14. Yraexucnslii ras.

15. VkcycHas kucnora.

16. DTunoBsIi ciupt

©O~NDUTS WN



TeMbl IPOEKTHLIX padoT

O 00 1N DN K~ W~
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. IlepcriekTUBBI pa3BUTHSI XUMUU.
. 3 ucropum xumum.

. Tkanu: npounutoe u HacrosIee.
. Uto MBI 3HaeM o BeniecTe?

. ITacopt snementa Ne....

. Ckazanus 00 0JHOM BEIIECTBE.
. Uctopus cninuku.

. Bona B xocMmoce.

XuMus — 10Jib3a WM Bped. Pe3ynbTaT COUMOI0rHYECKOT0 onpoca.
. ’Ku3Hp — B3aUMOJEHCTBUE MEXKITY MOJIEKYJIAMU.

. XuMHS U BUPTYAIbHBIM MHUP.

. BemecTBa Ha 3emie U B KOCMOCE;

. UcTtopust OTKpBITHSI XUMUUYECKOTO 37eMeHTa Ne. ...

. CaMblii IEpBbI XUMUUYECKUN JIEMEHT.

. OT anxuMuU K HACTOAIIECH XUMUHU.

. ITaMATHUKYN UCTOPHUM U APXUTEKTYPHI B IPOMBIIIJIEHHBIX TOPOJIAX.
. XHMHUS U UCKYCCTBO.

. Meranbl B uCKyccTBE.

. Tapmonust xumuyeckux GopmyII.

. Koe-uto 0 3epkanax.

. UmeeT 1u Boa mamsTh?

. Crexiia — xaMeJIeOHBlI.

. ®oTorpadus u XUMHS.

. boil moxxuparensim METAILIOB.

. Pexyiama: 10CTOBEPHOCTD C MO3UIUN XUMUH.
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