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IHosicHUuTebHASA 3aNIMCKA
Jannas mporpamma pa3zpabortana Ha ocHoBe [IpumepHoii mporpammel O.C.I"abpuensHa

«BBegeHne B XUMUIO BEIIECTBA / KJlacc.

OO0miee mpencTaBieHWE O HOBOM IIKOJIBHOM MPEAMETE Yyyallhecs IOJIy4aloT MpHU
M3Y4YEHUH IEKTUBHOTO Kypca “BBenmenue B xumuto”. Cpenu mpo0jieM B IPENoJaBaHUH XUMUU
HauOOJIbIINE CI0KHOCTH JIJIS TIeIarOrOB COCTABIIAIOT JIBE.

[lepBast CIOXKHOCTD 3aKJIHOYAETCS B 3HAYMTENIBHOM NEperpy3ke Kypca XHMHUU OCHOBHOM
LIKOJIBI B CBA3M C IEPEXO0JIOM Ha KOHIEHTPUYECKYIO cUCTEMY. IHTEHCHMBHOCTH MPOXOXKIECHUS
MaTepuaia B 8-M Kilacce HE IO3BOJSET CO3JaTh YCIOBHUS Ul PAa3BUTHUS I103HABATEIbHOIO
UHTEpeca K NPeaMETY, JJISl OCTETIEHHOTO YCBOCHHUS CIIOKHBIX 0a30BBIX XMMHUYECKHX MOHSATHI.
He cnywaitHo mo pe3ynpTaTaM MOHHUTOPUHTa B pamkax (¢efepanbHOro SKCIEpUMEHTa IO
COBEpIICHCTBOBAHUIO CTPYKTYPhI M COJEp)KaHUsA OOLIero oOpa3oBaHWs ydyalluecs Ha3bIBAIOT
XUMUIO B YHCJIE CAMBIX HETIOOMMBIX MIPEIMETOB.

Bropas npobnema 3akirodyaercs B COKpallleHHH O00beMa 4acoB HAa M3y4YE€HHE XMMHUU Ha
6a30BOM ypoBHE B cTapuieid mpodmibHOoN mKoie. OXHOro yaca B HENENI0 HEJOCTATOYHO JTAXKe
Uit Oerioro 3HaKOMCTBA C OPTaHMYECKHMMH BEIIECTBAMHU, COCTABJISIOIIMMHU OCHOBY JKM3HU Ha
3emsie. B 11-M kimacce 3HauMTeNbHAS YacTh Y4eOHOTO BPEMEHHM PAcXOAYETCsl Ha IMOBTOPEHUE, a
TOYHEE, TTOBTOPHOE MPOXOXKACHNE OCHOBATEIBLHO 3a0BITHIX MOHATUH, TEOPHA U 3aKOHOB OOIIEH
XHUMUHU, PACCMOTPEHHBIX, HO HEJOCTATOYHO ITPOYHO YCBOECHHBIX B OCHOBHOM IIKOJIE.

Kak crencTtBue yka3aHHBIX HETaTHBHBIX TEHACHIIMM, CO3Ja€TCs peajibHas yrposa
CHIDKEHMSI HEKOT/1a BBICOKOTO YPOBHS XMMHUYECKOTO OOpa30BaHUS B CTPaHE, CIOXXKHOCTU C
00€CTeYeHHOCThIO YUuTeNlel €CTECTBEHHO-HAaYyYHBIX TUCIUIUIMH y4eOHOW Harpy3Koi..

Havano cucreMHOro u3yueHust XuMuu B 7 KJ1acce TO3BOJISIET:

— YMEHBLIUTbh HHTEHCUBHOCTb IIPOXOKJIEHUS y4eOHOro MaTepuaia B OCHOBHOM IIKOJIE;
MOJYYUTh BO3MOXKHOCTH U3)Uamy, a HE Npoxooums dTOT MaTepuai, UMeTh BpeMsl Il oTpaboTKu
Y KOPPEKILMHU 3HAHUH yJalnxcs;

— (QopMHpOBaTh YCTONYMBBII NM03HABATEIbHBIN HHTEPEC K MPEIMETY;

— UHTETPUpPOBaTh XUMHUIO B CUCTEMY €CTECTBEHHOHAYYHbBIX 3HAHUU N7 (hOpMHpPOBaHUS

XAMHYECKOW KapTUHBI MUpPa KaK COCTABHOM YaCTH €CTECTBEHHOHAYYHON KapTHHBI.

Kypc XxuMun OCHOBHOW WIKOJIBI MpEAJIaraeTcs U3ydyaTh B JBa dTala: B CTaTUKE — COCTaB,
CTpoeHHue U (pu3nyecKre CBOMCTBA BEIECTB, U B AUHAMHUKE -- XMMUYECKHE CBOWCTBA BEIECTB,
00yCJIOBJIEHHbIE UX COCTaBOM M CTpOoeHHEM. B 7-M kiacce ydariuecss 3HaKOMSTCSI C COCTaBOM M
KJaccu(uKalue BelecTB, pacCMaTpUBAIOT CMECH BEIIECTB M UX COCTaB, M3YyHYalOT CIIOCOOBI
paszziesieHusi cMeceil Ha OCHOBE (PU3MYECKMX CBOMCTB OOPa3yIOLIUX 3TH CMECH KOMIIOHEHTOB.
TakuM oOpa3om, Kypc XMMHUHU 7-TO Kjlacca peajin3yeT 3HAUMTEJIbHYI0 4YacTh MEpBOT0 H3Tara
M3YYEHHUS UIKOJIbHOM TUCIUTUIMHBI.

Kypc mnoctpoen Ha wuaee peanus3allil MEXIPEIMETHBIX CBS3eM XUMHH C JIpYTHMMH
€CTEeCTBEHHBIMH JTUCIIMITIMHAMY, BBEIEHHBIMU B 00yUYeHHE paHee WM NapayljiebHO ¢ XUMUeEH, a
[IOTOMY TO3BOJISIET aKTYaJIM3UPOBAaTh XMMHUYECKHE 3HAHUS YYaIUXCsl, MOTYYEHHBIE HAa YPOKax
NpUPOJOBEACHUsA, Ononoruu, reorpaduu, GU3MKU U OPYrux HayK o mpupoxae. B pesynbrare
YMEHBILAETCSI NICUXOJIOrMYEcKasl Harpy3ka Ha ydalluxcs C IOSBJICHUEM HOBBIX INPEIMETOB.
Takum oOpazoMm, QopMupyercs TOHUMaHHWE 00 WHTETPUPYIOIICH pPOJIM XUMHUU B CHCTEME
€CTECTBEHHBIX HAyK, 3HAYMMOCTH 3TOr0 NpPEeAMETa Ui YCIEIIHOIO OCBOEHHUS CMEXHBIX
JUCHUIUIMH. B KOHEYHOM cuere Takas MeXIpeaMeTHass MHTErpalus CIOCOOCTBYET
(GOpMUPOBAHUIO €IUHOW ECTECTBEHHOHAYYHOW KapTHHBI MHpa YK€ Ha HayaJbHOM JTare
U3YYEHUS XUMUH.



B cooTtBercTBUM ¢ TpeOOBaHUSAMHU rOCYAapCTBEHHOIO0 00pa30BaTEeNIbHOTO CTaHJapTa B Kypce
NOMYEPKUBAETCSI, 4YTO XMMHUS — HayKa »3KcnepuMeHTanbHas. Iloatomy B 7-oM Kiacce
paccMaTpUBAIOTCS TAaKUE METOAOJIOTMYECKHE MOHATHS y4eOHOro MpeaMeTa, KaK HKCIEPHUMEHT,
Ha0JII0/IeHUE, U3MEPEHUE, ONTMCAaHUE, MOJIETUPOBAHUE, TUTIOTE3A, BHIBOI.

[IpennoxeHHBI Kypc Kak B TEOPETHYECKOW, Tak W B (DaKTHUECKOH CBOEW dYacTh
MPAKTUKOOPUEHTUPOBAH: BCE MOHATHS, 3aKOHBI U TEOPUH, a TAK)KE BayKHEHIIINE MPOLIECCHI,
BElIECTBA U MAaTEepHAJIbl JAIOTCS B IUIaHE UX MPAKTUYECKOTO 3HAYCHMUs], IPUMEHEHHUS BEIIECTB B
MOBCE/IHEBHOM JKU3HU U UX POJIU B )KUBOM M HEKUBOI MpuUpoe.

3HaHus, MOTYYaeMbIe yYallUMHCS Ha 3TOM 3Tane OOydeHHUs, CIyXKaT PELICHUIO 3aJa4u
(dopMHpOBaHUS y IIKOJBHUKOB IEPBOHAYAIBHOTO, LEJIOCTHOTO IMpPEICTaBIeHUS O Mmupe. B
pe3yibTare IpOINENeBTUYECKOW MOJATOTOBKM IO XHMMHMH Yydalluecs JOJDKHBI IOJTY4YHUTh
IIPEJICTAaBICHUS] O COCTaBE BEIIECTBA, a TAKXKE IE€PBOHAYAJIbHBIE CBEJIEHUS O XUMHYECKHX
DIIEMEHTAX, MX CHMBOJIAX, XUMHUYECKUX (PopMynax, MPOCTHIX M CIOXKHBIX BellecTBax. Spkue
(bakThl U3 MCTOPUM OTKPHITHH XMMHUYECKHX AJIEMEHTOB, MOUCKAa CHOCOOOB CO3MaHMSI HOBBIX
COEIMHEHUH, HEU3BECTHBIX MPUPOE, CBECHUS O HEOOBIYHBIX CBOMCTBAX OOBIYHBIX BEIIECTB U
pasrajika MPUYMH MPOSBICHUS UX YAUBUTEIBHBIX CBOWCTB — BCE 3TO BBI3BIBAET MHTEpPEC Yy
yuanuxcsa. MHTepec K XMMHM BO3HHUKAaeT MU B TOM Ciydae, KOTJa ydalluecs MOJydaroT
BO3MOXXHOCTb ~ CaMOCTOSITEJIBHO ~ BBIIOJHATh ~ XUMHUYECKMH  3KCIEPUMEHT, IPOBOJUTH
nTabopaTopHbIe UCCIIEIOBaHMS, IPUOOPETasi YMEHUSI U HaBBIKUA paOOTHI ¢ XUMUYECKOH MOCY 0,
peaKTUBaMHU.

3HAKOMCTBO y4alIUXCs ¢ 3TUMHU BOIPOCAMH MO3BOJIUT B CUCTEMATHUYECKOM Kypce XUMUU
000CHOBaHHO NEpPeHTH K PACCMOTPEHHIO CBOMCTB BEIECTB M XMMHUYECKHX SIBJICHUHA B CBETE
YUYEHUS O CTPOEHUU BEIIECTBA.

CopepxaHue DJIEKTUBHOIO Kypca “BBeneHne B XHMHIO® OpHUEHTUPOBAHO Ha
o0ecrieyeHre NOJArOTOBKY yJalluXcs K M3y4eHHIO XUMHUH B § KJjlacce BceX Mpoduiiei.

OOmee yMcao0 4yacoB, OTBEAEHHBIX Ui M3YyYeHHs 3JEKTHUBHOrO Kypca «Bpenenue B
XHUMHIO» Ha YPOBHE OCHOBHOTO 0011ero 00pazoBanus, cocTariseT 35 yacoB B 7 kiacce (1 yac B
HEJIEIIO).



O0mas xapakTepucTuKa
[TporpaMma 351eKTUBHOTO Kypca «BBeieHIE B XUMUIO» COCTOUT U3 YETHIPEX TEM:

Ilepass TeMa «XMMHSI B LeHTPe eCTECTBO3HAHMS» aKTyaJU3UPYET XUMHUYECKUE
3HaHMUA OOYYaIOUIMXCs, IOJYYEHHBIE NPH M3YyYEHUH NPHUPOJIOBENCHMsI, OMOJIOrUHU, reorpapuu,
Gu3uKkn W JApYyruX HaykK O IpuUpoAe. OTO YMEHbIIAET IICUXOJIOIMYECKYI0 Harpysky,
BO3HUKAIOIIYI0 C TOSABJIEHMEM B 8 — M KJacCce HOBOIO IPEAMETA, IMO3BOJSAET 3aMEHUTH
CBSA3aHHbBIE C 3TUM TPEBOXKHBIE O0XKMJIAaHUSA Ha IOJOKUTEIbHBIE dMOIMH BCTPEUU CO CTapbIM
3HaKOMbIM. [lapamienbHO IPOBOAMTCS MBICIb 00 HMHTErPUPYIOLIEH pOJIM XUMHHM B CHCTEME
€CTECTBEHHBIX HayK, 3HAUMMOCTH 3TOT0 IpeAMEeTa JUId YCHEIIHOIO OCBOEHHS CMEKHBIX
npeameroB. Takas MexXnpeaMeTHas MHTErpalnus CcrocoOocTByeT (OpPMHUPOBAHUIO E€AMHOU
€CTeCTBEHHOHAYYHOH KapTUHBl MHpa YK€ Ha HayajgbHOM OJTale H3yd4eHus Xumuu. B
COOTBETCTBUM C TPEeOOBAHUSAMHU TOCYJAapCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa B Kypce
[OYEPKUBACTCS, YTO XUMHUS — HAayKa HKCIEPUMEHTaIbHas , IO3TOMY PacCMaTpUBAIOTCS TaKUe
MOHSTHSI, KaK AKCIEPUMEHT, HAOJI0OJIeHUE, U3MEPEHHUs, ONMCAHUS, MOJEIMPOBAHUE, TUIIOTE3A,
BbIBOJ. /I OTpabOTKM NpPaKTUYECKUX YMEHUH OOydaroluxcsi OTOOpaHbl HECIOXHBIE U
IICUXOJIOTMYECKU JOCTYNHbIE ISl CEMUKIIACCHUKOB JIaOOpaTOpHBbIE M IPaKTUYECKHE paboThl,
KOTOpBIE 3HAKOMbl UM I10 HayaJlbHOMY KYypCy €CTECTBO3HAHMSI U JIPYI'MM €CTECTBEHHbBIM
JUCLUIUIMHAM: O3HAKOMJIGHHE C HECJIOKHBIM J1a0OopaTOpHBIM 000pyaoBaHHEM (ycTpoiicTBa
HITaTHBA, HarpeBaTeIbHbIX NPUOOPOB, XUMHUECKONW MOCY/Ibl, KOTOPYIO OHHM NPUMEHSIIM PaHee),
IPOBE/IEHUE MPOCTEHIINX Oonepanuii ¢ 00opyIoBaHHEM U BelecTBaMH (IIpaBUja HarpeBaHMUS,
¢bukcaius pe3yabTaToB HAOMIONEHMS M MX aHAIUM3 W T. A.). OTOM Lenu crnocoOCTByeT
IIPEAYCMOTPEHHBIM B Kypce JOMAIIHMM XHMHWYECKHMH SKCIIEPUMEHT, KOTOPBIA IOJHOCTBIO
COOTBETCTBYET TpeOOBaHMSIM 0€30IaCHOCTH MPHU €r0 BHINOJHEHUHM U BKIIOYAET YILIEIIINE HbIHE
U3 MPaKTUKU OOYyUEHUs XUMHH IMPOJIOJIKUTENbHBIE 110 BPEMEHU JKCIIEPUMEHTAaJIbHbIE PaOOTHI
(BBIpalllMBaHNE KPUCTAJIIOB, HA0JIIOIEHUE 3a KOPPO3HUEH MeTaia).

Bropas Tema «MaremaTnueckue pacdyeTbl B XHMHM» TI03BOJIIET OTpabOTaTh
pacyeTHble YMEHHs, CTOJIb HEOOXOJUMbIE NIPU pEeIIeHUH XUMUYECKUX 3ajlay, B MEPBYIO O4epeib
Ha HaxOXJIEHHE YacTH ILeJoro (MaccoBas JOJs 3J€MEHTa B CI0KHOM BELIECTBE, MaccoBas U
0o0BbeMHasi JOJIM KOMIIOHEHTOB B CMECH, B TOM 4ucIIe U 1o npumMeceil). Kak BuaHO, BHUMaHue
oOparraercst He CTOJIbKO Ha XUMHIO, CKOJIBKO Ha MAaTEMaTHKY.

Tperbss Tema «SIBJieHHs, NpoUCXOAsiliMe € BeleCTBAMU» AKTyaIU3UpPYeT 3HAHUS
oOydaromuxcsi 0 (pU3NYECKUX U XUMHYECKHUX SIBJICHHSX, MOJIyYeHHbIE Ha ypoKax IO APYruMm
npeaMeraM, TOTOBUT HMX K M3YYEHHMIO XMMHMUYECKOTO IIpolecca Ha CleAyroled CTylneHu
o0ydeHusl.

YerBepras TeMa «Paccka3bl PO XMMMIO» BKIIIOUACT HHTEPECHBIE CBEJIEHUS O PYCCKHX
XUMHKax, 00 OTAEIbHBIX BELIECTBAX M HEKOTOPBIX XWMHUYECKUX peakiusx. H3yuenue
IIpeiaraéMoro Kypca MpeAycMaTpUBacT IOBBILIEHUE YAEIBHOTO BECAa CaMOCTOSATEIbHON
paboThl 00yJarOLINXCsl, HATPUMED, NP MPOBEICHUH JOMAIIHETO XMMUYECKOTO IKCIIEpUMEHTA U
o0CyXJIeHHE €ro pe3yJbTaToB, MOJIIOTOBKE COOOLIEHUHN [UIsi YYEHHYECKUX KOH(DEepeHIHi,
3alIUTE MPOEKTOB, BHIOOPE OOBEKTOB IS MOJATOTOBKE COOOIEHUs Wiu mpoekta u aAp. Kypce
HalpaB/IeH Ha pa3BUTHE TAaKUX JIOTMYECKUX ONepaluil MBIIUICHHUS, KaK aHaJlu3 U CUHTE3,
CpaBHEHHE Ha OCHOBE aHAJlIM3a U CHHTE3a, 00O0OIIEHHE, BBIIBUKEHHE U MOATBEP)KICHHUE WU
ONPOBEPKEHUE TUIIOTE3 U T. 1.

B 3akimoyeHMH MOXHO OTMETHUTH, YTO B Kypce IOUYTH HE 3aTPOHYTHl TpEOOBaHHS
CTaH/JapTa XMMHUYECKOT0 00pa30oBaHUs JUIsl OCHOBHOH IIKOJIBI, HAIIPUMEP CUMBOJIBI XUMHUECKUX



3JIEMEHTOB U (POPMYIIBI BELIECTB CEMUKIACCHUKH y4aT TOJBKO IO JKEIaHHI0, HE MPETyCMOTPEHO
coctaBiieHHe (OpPMYN BEIIECTB M YpPaBHEHUH XHMHUYECKHUX PEAKIHH, KOTOpBIC SBISIOTCS
MaTepUajIoM I U3Y4EHUs B 0053aTEIbHOM Kypce XUMHH.

.JII/I‘lHOCTHLIe, METANPEAMETHBIC 1 IIPCAMETHLIC PE3YJ/IbTaThbl 0OCBOCHHUS KypCa

Juunocmnuie:
) B IICHHOCTHO-OPUEHTAIIMOHHOW Ccdepe—UyBCTBO TOPJIOCTH 3a POCCUUCKYIO
XUMHUYECKYK) HAYKY, TYMaHH3M, OTHOIIEHHE K TPy, LENEYCTPEMIIEHHOCT; (POPMHPOBAaHHE IIEHHOCTH

300pOBOrO0 M 0e3omacHOro oOpa3a JKU3HM; YCBOGHHE IIPAaBWI HMHAWBHIAYAJBHOIO M KOJUIEKTHBHOIO
0e30MacHOTr0 MOBE/ICHHUS B UPE3BBIUAIHBIX CUTYAIHX, YTPOXKAIOIIHMX YKU3HH H 3I0POBBIO JIFOJIEH;

. B TpPYyIOBOM c¢epe — TOTOBHOCTb K OCO3HaHHOMY BBIOOpY JajibHENIIEH
00pa3oBaTeNbHON TPAeKTOPHH;

. B MI03HABATEIbHON (KOTHUTUBHOM, MHTEIUIEKTYaJIbHON) chepe—yMeHHe yIpaBisTh
CBOEH IMO3HABAaTEIbHON NeATeNbHOCThI0. POPMUPOBAHHE OCHOB 3KOJOTMYECKOW KYJIbTYpHI,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO DKOJIOTMYECKOTO MBIIUIEHUS, Pa3BUTHE OIBITA
9KOJIOTUYECKH OPUEHTHPOBAHHOM pPe(IEKCUBHO-OLEHOYHON M NPAKTHUECKOW IESTEIbHOCTH B
JKU3HEHHBIX CUTYyalUsX;

Memanpeomemnule

o YMEHHE CaMOCTOSITEJIbHO OIpPEeNATh LEeIM CBOEro OOydeHHs, CTaBUTh U
dbopmynupoBaTh 115 ceOsl HOBbIE 33/1a4M B y4€0e M MO3HABATENbHOM JesTeIbHOCTH, Pa3BUBATh
MOTHUBBI U HIHTEPECHI CBOEH ITO3HABATENIBHOM AESTEILHOCTH,

o YMEHHME CaMOCTOSATEIbHO IJIaHUPOBATh MYTH JOCTH)KEHUS LIEJei, B TOM 4ucie
JIbTepPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI PEeLIeHNs YUeOHbIX U
MIO3HABATEJIbHBIX 33/1a4;

o YMEHHUE COOTHOCUTH CBOU JIEHCTBUS C IUNIAHUPYEMBIMHU PE3YyIbTaTaMH ,0CYILECTBIISITH
KOHTPOJIb CBOEH JIEATENFHOCTH B IIPOLIECCE IOCTHOXKEHUS pe3y/bTara, ONpe/IessTh COCOOb! 1eHCTBHUIA
B paMKax MPEATI0KEHHBIX YCJIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JICHCTBHS B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTYalUEN;

o YMEHHE OIIEHUBATh MPABUIBLHOCTH BBIMOJHEHHS! Y4eOHOU 3a1auu, cOOCTBEHHbIE
BO3MOYKHOCTH €€ pEIICHNUS; BIaJIcHHE OCHOBAMU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHS PELLIEHUM
U OCYIIECTBJICHUS] OCO3HAHHOTO BbIOOpa B y4yeOHOI M MMO3HABaTEIbHOH NEATENbHOCTH; YMEHHE
OTpeNeNATh MOHATHSA, CO37aBaTh OOOOIIEHMs, YCTaHABIMBATH AHAJIOTUH, KIacCU(UIIUPOBATh,
CaMOCTOSITEIIbHO BBIOMpaTh OCHOBAaHMA M KPUTEPUM JUIA KJIacCH(PUKALUKM, YCTaHABIMBATh
NPUYMHHO-CJIEICTBEHHbIE  CBSI3U, CTPOUTH JIOTHUECKOE PpaCCyKIEHHE, YMO3aKJIIOUeHHe
(MHIIyKTUBHOE, J€TYKTUBHOE U 10 aHAJIOTUH) U JIEJIaTh BbIBOJIBI;

o YMEHHUE CO3/1aBaTh, IPUMEHAThH U MPE0OPa30BBIBATH 3HAKU U CUMBOJIBI, MOJIETTH U
CXEMBI JJIs pelIeHrsl y4eOHBIX U MMO3HABATENbHBIX 33/a4;

o yYMEHHE OPraHU30BbIBATh YUEOHOE COTPYTHHUYECTBO U COBMECTHYIO JIESITEIBHOCTD C
YYUTENEM U CBEPCTHUKAMU; padOTaTh HHIUBUAYAJIHHO U B TPYIIE: HAXOAUTH O0IIee pelIeHne U
paspemnate KOHQJIMKTHI HA OCHOBE COIVIACOBAHMUS MO3ULIMHN U y4éTa HHTEPECOB; (OPMYIHPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUC;

o YMEHHME OCO3HAHHO HCIIOJIb30BAaTh PEUEBBIE CPEACTBA B COOTBETCTBHUHM C 3ajayeil
KOMMYHHKAIMM JAJIs1 BBIPQXKEHUS CBOMX YYBCTB, MBICIEH W MOTPEOHOCTEH; MIAHUPOBAHUS U
pEryJIluyd CBOEH AEATEIbHOCTH; BIIAJICHUE YCTHOW W NMUCHbMEHHON pPEYbl0, MOHOJOTHYECKOH



KOHTEKCTHOM peubio; (GOPMUPOBAHNE U PAa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJIB30BaHUS

UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH; ¢dbopmupoBanue u paszBuTHE

JKOJIOTUYECKOI'O0 MBIIUICHHS, YMEHHE NPUMEHATh €r0 B I03HABAaTEIbHOM, KOMMYHUKATHUBHOM,
COIIMATIBHOM MPAKTUKE U MPO(HECCHOHATBHONW OPUEHTALIUH.

Ilpeomemnuie

B mos3HaBarenpHON cdepe: naBaTh ONPENCTICHHUS HW3YYCHHBIX TMOHATHH: «XUMHUYECKUN
JJIEMEHT, «aTomm», «HOHY, «MOJIEKYJIa», «IPOCThIC u CJIO’KHBIE
BEIIECTBAY, «BEIIECTBOY, «XUMHUECKast (POpMYyIay, «OTHOCUTEIbHAS aTOMHast Mmaccay,
«OTHOCUTEJbHAS MOJIEKYJISIpHAs: Macca, «BaJICHTHOCTBY, «CTEneHb
OKHUCIICHUS», «KPUCTAJUIMYECKasi  peIIeTKay, «OKCUZBD»,  «KHCIOTBD»,  «OCHOBAHUS»,

«conmn», «aM(QOTEPHOCTDY, «KUHAUKATOP» ,«IIEPUOAUUECKUN 3aKOH», «IIepUOINYECKas TabIuLay,
«M30TOMBI», «XMUMHUYECKAs CBSI3b», «3JIEKTPOOTPULIATEIbHOCTEY», «XHUMHYECKAs PpEeaKLus»,
«XMMUYECKOE YPABHEHHE»,  «TEHETUYECKas  CBs3b»,  «OKHUCIIEHHE»,  «BOCCTAHOBJICHUEY,
(QIEKTPOJIUTHYECKAs JUCCOLMALUA»,  «CKOPOCTb  XUMHUYECKOW  pEakIuu»;  OIHCcaTh
JIEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO MPOBEJICHHBIE XUMHUECKUE SKCIIEPUMEHTHI; ONKCHIBATH
U pa3yinyaTh U3y4eHHbIE KIacChl HEOPraHWYECKUX COEJUHEHHUM, TpPOCTble U  CIOXKHBIE
BEIIECTBA, XUMUYECKHE PEaKuu;  KIACCU(PHUIIMPOBATh U3YUECHHBIE OOBEKTHI U SBJICHUS; 1E1aTh
BBIBOJIbI U YMO3AaKJIIOYEHHs] M3 HAOMOAECHUN, W3YYEHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEM,
MIPOTHO3UPOBATh CBOMCTBA HEW3YUYEHHBIX BELIECTB MO AHAJIOTMU CO CBOWCTBAMHM H3YYEHHBIX;
CTPYKTYPHUPOBATh H3yYCHHBI MaTeprall I XHUMHUYECKYI0 WH()OPMAIIUIO, MOTYYCHHYIO U3 JPYTHX
WCTOYHUKOB; MOJICIIUPOBATh CTPOCHUE aTOMOB JJIEMEHTOB 1-3 MEpHOA0OB, CTPOEHHE IMPOCTHIX
MOJIEKYJI;

B 1neHHOCTHO—-OpHEHTallMOHHOM cdepe: aHaNM3MPOBATH U OLEHUBATh MOCIEICTBHS JUIS
OKPY’KaloIIe cpeapl OBITOBOM W TMPOM3BOACTBEHHOM JEATEIHPHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepaboTKO BELIEeCTB;

B tpynoBoii cdepe: npoBOAUTE XUMHYECKHUH IKCIIEPUMEHT;

B cdepe Oe3onmacHOCTH KM3HEASATETBHOCTH: OKa3blBaTh MEPBYIO MOMOIIb MPHU OTPaBJICHUSX,
0’KOTax M JIPYrHX TPaBMax, CBSI3aHHBIX C BEILIECTBAMU U JJaOOPaTOPHBIM 000pYI0BAaHUEM.

Conep:xkaHue Kypca BHEYPOUYHOIi 1eITeIbHOCTH.
34 yaca (1uyac B Heae10)

Tema Kou-Bo Koxa-Bo Koa-Bo Jdomamnui
YacoB | NMPAKTHYECKHUX | Ja0OpPATOPHBIX| IKCHEPUMEHT
pador pador
XuMHus B LEHTPE €CTECTBO3HAHUS 11 2 8 9

MareMaTnuyeckue pacyeTsl B 10 1 - 3
XUMHAH

SIBiIeHMS, TPOUCXOAIINE C 11 3 - 10

BELIECTBaMU
Paccka3bl o xummun 3 - - -

Tema 1.Xumus B uenrpe ecrecrsoznanus (114)

Xumus kax wacme ecmecmeo3HAHUSL. Hpec)Mem xumuy. EcTecTBO3HaHNE—KOMILIEKC HayK O

npupone. Hayku o mpupone: ¢usuka, xumus, O6uonoruss u reorpadus. [lomoxxutensHoe u
OTpUIIATEeTIbHOE BO3/ICHCTBIE UeIOBEKa Ha IPUPO.TY.

[Tpenmer xumun. Tena u BemecTBa. CBOMCTBA BEMIECTB U X UHIUBUYaTIbHbIC TPU3HAKU.

CBoliCTBa BELIECTB KaK OCHOBA MX MPUMEHEHHS.

Memoowr usyuenuss ecmecmeosnanus. HaOmioneHne Kak OCHOBHOW METOJl TO3HAHUS




OKpY)KaIOILIEro MHupa. YCJOBHsI NpoBeAeHUS HaOmoaeHus. ['Mmoresa Kak MpenroyiokeHue,
OOBACHSIOLIEE WIN IPEICKA3bIBAIOIIEE IPOTEKAaHWE HAOJII0aeMOro SIBICHMS. OKCIHEPUMEHT.
Jlabopatopust. DKCIIEPUMEHT JTa0OpaTOpHBIN U JoMarmHui. CriocoObl PUKCHPOBAHUS PE3YIHTATOB
skcniepuMenTa. CTpoeHue IIIaMEHN CBEYH, CYyXOI'0 FOPHYEro, CIIUPTOBKH.

Mooenuposanue. Monenu kak abCTpaKTHbIE KOMMUA U3y4aeMbIX OOBEKTOB U MPOLIECCOB.
Mopnenu B ¢usuke. DnektpodopHas MalivHa Kak abcTpakTHas MOJelb MOJHUM. Monenu B
Oouonoruu. buonornueckue Mymspku. Moxenu B XUMHHM: MaTepuaibHble (MOJENHM aTOMOB,
MOJIEKYJI, KPUCTAJIOB, alllapaToB U YCTAaHOBOK) M 3HAKOBBIE (XMMUYECKUE CUMBOJIbBI, XUMUUECKHE
(hopMyJIBI M YpaBHEHHS ).

Xumuueckasn cumeonuxka. XUMHUYECKHE CHUMBOJIBL. VX HamucaHue, NpOU3HOLIEHHE U
uH(popMalrs, KOTOPYI0 OHM HecyT. Xumuueckue ¢popMyibl. VX HanucaHue, IPOU3HOIIEHUE U
uH(pOopMaIsL, KOTOPYIO OHH HECYT. MIHAEKCHI 1 KO PUITEHTHL.

Xumust u pusuxa. YHABEPCATHHBIA XapaKTep MONOKESHUNA MOJICKYIIIPHO-KHHETHIESCKON TCOPHH.
[TousiTusa «arom», «MoJeKynay, «MoH». Kpuctammmueckoe cocTosHue BelecTBa. Kpucrammmueckue
pemieTku TBepAbIx BemecTB. [uddys3us. bpoyHoBckoe nBukeHHE. ArperaTHOe COCTOSHUE
BeniecTBa. ['a3000pa3Hble, KUAKUE U TBEpIbIe BeecTBa. Kpucrammmueckue u aMmophHbIe TBEpAbIE
BeniecTBa. GU3MYeCcKre U XUMHUYECKUE SBICHUSI.

Xumust u eeoepagpus. T'eonorndeckoe CTPOCHUE TUTAHETHI 3eMJIS: SAPO, MAHTHS,
aurocepa. DIEMEHTHBII COCTaB Te0JIOTHUECKIX COCTABHBIX YacTel TuiaHeThl. MUHepabl
Y TOpHBIE MOpoJibl. Marmaruieckue U ocafouHble (OpraHn4ecKue U HEOpraHn4ecKue, B ToM
YHCIIE U TOPIOYHUE) TTOPO/IBL.

Xumus u 6uonozus. XUMUYECKUN COCTaB KUBOW KIIETKHU: HeOpraHMYeckue (Boja
U MHUHEpAJIbHBIE COJIM) M opraHuyeckue (OesIKu, >KUPBI, YIIeBO/Ibl, BATAMUHbI) BEIIECTBA.
IIpocTble M CIIOXKHBIE BEIIECTBA, HMX POJb B IKU3HEICATEIBHOCTH OPraHU3MOB.
Bbuonorudeckas posb Boabl B )kuBOM kiieTke. dorocuntes. Poib xnopoduiuia B mporecce
¢dorocunTe3a. buonornyeckoe 3HaueHHe KUPOB, OCIKOB, 3PUPHBIX Maces, YIJIeBOJOB U
BUTAaMUHOB JIJIS )KU3HEIEATEIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IIoHATHE O KaueCTBEHHBIX pEaKIUAX KaK O
peakuusax, BOCHPUHHMAEMBIX OPIraHOJIEITUYECKUX: C TOMOILIBIO 3peHusi, Cciyxa,
o0oHsHUA. AHanuTuueckuid >pdext. OmnpenensemMoe BEUIECTBO M PEaKTUB Ha HETO.
Bo03MOXHOCTE N3MEHEHUS UX PO HA IPOTUBOIIOJIOKHYIO.

JdemMoHcTpauuu.
1. Kosmnekuus pa3HbIX TeJl U3 OJJHOTO BEIIECTBA WM MaTepHuaia (Hanpumep, J1abopatopHas

NIOCYZlAa U3 CTEKIIA).

2. Kommexmmst pa3niyHbIX TeN Win GoTorpaduii Tel U3 aTFOMUHUS IS IIUTIOCTPAITUH HIICH

«CBOMCTBa—IIPUMEHEHHE.

3. YueOHoe 00opymoBaHHe, UCTIONh3YeMOE TIPH H3y9eHHN (PU3NKH, OMOIOTHH, Teorpapuu 1

XUMUH.

4. DnektpodopHas MalIvHa B JEUCTBUH.
5. T'eorpaduueckue monenu (raodyc, kapTa).
6. buonornueckue Moaenu (MyJskKM OPTaHOB M CUCTEM OPTaHOB PACTEHUH, KUBOTHBIX U

YeJIOBEKa).

7. ®duznyecKre U XUMUYECKHUE MOJIEIIN aTOMOB, MOJIEKYJI BELLIECTB U UX KPUCTATLTMIECKUX

PEIIETOK.

8. OObeMHbIE U IIAPOCTEP;KHEBBIE MOEIU MOJIEKYJT BOJIbI, YIJIEKHCIIOTO U CEPHUCTOrO ra30B,

MeTaHa.



9. PacmpoctpaneHue 3anaxa 0JeKOJIOHa, TyXOB WJIH JI€30I0paHTa Kak mporecc Auddy3nun.

10. OOGpa31p! TBEPABIX BEIIECTB KPUCTAIUTMUECKOTO CTPOCHHUSL.

11. Monenu KpuCTaUINYECKUX PELIETOK.

12. Tpu arperaTHbIX COCTOSHUS BOIBI.

13. TlepenuBanue yriaeKUcIIoOro ra3a B CTakaH, ypaBHOBEIICHHbIH Ha BECax.

14. Konnekuust KpUCTAJUIMYECKUX U aMOP(HBIX BEILIECTB M U3/1EIUN U3 HUX.

15. Kosutekuys MUHEPAJIOB (JTa3ypUT, KOPYH/I, XaIbKOIUPHT, (PIIFOOPUT, TAITUT).

16. Komnnekuus ropHsIx nopoJ (rpaHuT, pa3inuHble (POPMbI KJIbLUTa- MEJ1, Mpamop,
W3BECTHSIK).

17. Konnekuust roprounx UCKOMAaeMbIX (He()Th, KAMEHHBIN YTroJib, CIAHIIBI, TOPD).

18. CriupToBast SKCTpaKIyst XJIOPOPHILIA U3 3€TCHBIX JICTHEB.

19. TlpokanuBaHue Cyxoii 3eJIeHN PacTeHUI B My(ETbHOM TIeUH TS KOJTUIECTBEHHOTO
OIIpe/IeIICHNs] MUHEPATbHBIX BEIIECTB B HUX.

20. KayecTBeHHast peakiysi Ha KUCIOPOI.

21. KayecTBeHHas peakiysi Ha YIIICKHUCIIBIN Ta3.

22. KauecTBeHHas1 peakiys Ha U3BECTKOBYIO BOJLY.

JlaGopaTopHbIe ONBITHI.
Onucanue CBONCTB KMCIOPOAA, YKCYCHOM KUCIIOTHI, aTFOMUHUS.
Crpoenue miaMeHH cBeud (CIMPTOBKH, CyXOr0 FOPIOYEro).
HaGmonenne O6poyHOBCKOro ABMKEHHUS YaCTUYEK YEPHON TYIIHU MO0JI MUKPOCKOIIOM.
W3ydeHue rpaHuTa ¢ MOMOIIBIO YBEIIMYUTEIBHOTO CTEKIIA.
OO6HapysxeHue ’K1pa B CEMEHaxX MOJICOJIHEYHHUKA U TPELIKOTo Opexa.
Oo6HapysxeHne 3(pUpPHBIX Macell B alleIbCUHOBON KOPKE.
OOHapyxeHHe KpaxMmaia 1 0enka (KIeHKOBHHBI) B MILIEHUYHON MYKE.

O N Ok owDdE

O6Hapy>I<eHHe YIUICKUCIIOTO I'a3a B BbIABIXaCMOM BO3QYXE € IIOMOIIBIO HU3BECTKOBOM BOJIBL

JloMalHHii IKCIIEPUMEHT.

M3rotoBrieHne Moenel MOJIEKYIT U3 IUIACTHIIMHA.
Huddys3us noHOB epMaHraHaTa Kajivs B BOJE.
Nzyuenune ckopoctu nuddy3un adpo3oei.
Huddysus caxapa B Boje.
OnbITHI C MYCTOM 3aKPBITOM TIACTUKOBON OYTHUIKOM.
KonnyectBeHHOE onpeiesieHne CoepKaHus BOJIbI B CBEXKEM 3€IICHM.
BzanmopelicTBre acKOpOMHOBOM KHCIIOTHI C HOZIOM.
N3ydenne coctaBa NOJIMBUTAMUHOB U3 JOMAIIHEN alITEUKH.

9. OOHapy>keHHe KpaxMasia B POAYKTaX MUTaHUSL.
IIpakTnyeckass padora 1. 3HakomMcTBO ¢ JabopaTopHbIM oOopynoBanueMm. IlpaBuna

N ko

0e30MacHOCTH MpH paboTe B XUMUYECKOM KaOUHEeTe (J1abopaTopuH).
IIpakTnueckasi padora 2. HaGmroaeHue 3a ropsiieit cBeuoil. Y CTpOHCTBO CIIUPTOBKH.
[IpaBmta paboThI ¢ HarpeBaTEILHBIMHU ITPUOOPAMHU.

Tema 2.
MaremaTuueckue pacuersl B xumun (10 u)

OmHuocumenvhvle amoMHasA U MONEKYIApHAA maccyl. 1IoHsTHEe 00 OTHOCHTEIBHBIX aTOMHON U
MOJIEKYJIIDHOM Maccax Ha OCHOBE BOAOPOIHOM eIuHMLBL OIpeneneHne OTHOCUTENbHON aTOMHOM



Macchl XMMHUYECKHMX JJIEMEHTOB M0 mepuoanyeckoil Ttabmuue. Haxoxnenue mno dopmyre
BEILIECTBA OTHOCUTEIIEHON MOJIEKYJISIPHOM MacChl KaK CYMMBI OTHOCHTEIBHBIX aTOMHBIX
Macc COCTABJISIIOIIMX BELIECTBO XUMHUYECKUX AJIEMEHTOB.

Maccosas 0ons xumuyeckozo snemenma 6 clodcHom eeujecmee. IIoHATHE O MacCOBOM J0I1€-
(W) XMMHYECKOT0 3JIEMEHTa B CIIOKHOM BEILIECTBE U €€ pacyeT 1o (opmyJie BemecTBa. Haxoxnenue
(bopMyJIbI BelllecTBa M0 3HAYSHUSIM MaCCOBBIX JI0JIei 00pa3yroIIuX €ro 3JIeMEHTOB (U1 2-4aCOBOTO
W3Yy4YeHUs Kypca).

Yucmoie sewgecmea u cmecu. Ilonsitne o yncroM BemiectBe M cMmecu. Cmecu ra3oo0pasHble
(BO3myX, IPUPOIHBIN ra3), kujakue (HedTh) W TBepable (TOpHBIC TOPOIbI, KYJIHMHAPHBIE CMECH,
CHUHTETHUYECKHE MOIOIIE cpesicTBa). CMEcH TOMOTEHHBIE U TeTEpOreHHbIE.

Obvemnas dons kKomnonenma 2azo6oti cvecu. [loasaTre 06 00beMHOM J1071€ ((P) KOMITOHEHTA
razoBoii cMecu. CoctaB BO3/IyXa U MPUPOAHOro ra3a. Pacuer oObema KOMITIOHEHTa ra30BOM CMECH 10
ero o0beMHOM J0J1€, 1 HAa00OpOT.

Maccosasi dons sewgecmea 6 pacmeope. TloHsiTie 0 MacCoBo# j1o1e (W) BeliecTBa B pacTBOpE.
PactBoputenb U pacTBOpeHHOE BellecTBO. PacueT macchl pacTBOPEHHOIO BEIIECTBA IO Macce
pacTBOpa M MaccOBOI JI0Jie PACTBOPEHHOIO BEILECTBA U JIPYrHe PAaCUeThl C UCIOJIB30BAHUEM STHX
MOHSTH.

Maccosas dons npumecei. TlosTHE 0 YMCTOM BeLIECTBE U puMecH. Maccosast 1oist (W)
npuMecu B oOpasme ucxoaHoro BemiecTBa. OCHOBHOE BemiecTBO. Pacder macchl OCHOBHOTO
BEIIECTBA MO MAacCe BEIIECTBA, COACPIKAIIETO OIMPEACICHHYI0 MAacCOBYIO JOJIO MPHUMECEH, H
JPYTHE PacueThl C UCTIOIB30BAHUEM ITHUX ITOHSTHH.

JleMoHCTpan UK.
1. MuHepansl KynpuT U TEHOPHUT.
2. Oxkcug prytu (IT).
3. Komnekuuu pa3nuuHbIX BUAOB MpaMopa W W3Jenuil (WM WUTIOCTpAlUi u3ienuii) u3
HETo.

4. Cmech peuyHOTO U CaXapHOTro TMecKa M MX pa3felieHue.

5. Komnexnus «HedTs u HEPTEPOAYKTHD».

6. Komnexmus ObITOBBIX cMecelt (KyTMHApHBIE CMECH, CHHTETUYECKHE MOIOIIUE CPECTBa,
[IaMITYHH, HAITUTKA U JIp. ).

7. JunarpamMma oObEMHOTO COCTaBa BO3/yXa,

8. uarpamma 00b€MHOI0 COCTaBa MPUPOTHOTO Taza.

9. IlpuroroBineHue pacTBOpa € 3aJaHHBIMM MaccOd M MacCOBOM Jojel pacTBOPEHHOTO
BEIIIECTBA.

10. O0pa31s! BEMECTB 1 MAaTEPHATIOB, COJEPKAIIUX OMPENETCHHYIO OO TPHMECEH.

JdoMamHuii IKCIIepUMEHT.
1. H3yuenwue cocraBa OBITOBBIX KYJTHHAPHBIX U XO3SHCTBEHHBIX CMECEH MO ATHKETKAM.
2. IlpuroroBieHue pacTBOpa COJH, pacdyeT MacCOBOM JOJM PACTBOPEHHOI'O BELIECTBA U
OTIBITHI C IMTOJYYEHHBIM PACTBOPOM.
3. M3ydenme cocraBa HEKOTOPHIX OBITOBBIX M  (hapMaleBTHUECKUX IPEnapaTos,
COJIepIKAIUX ONPENIEICHHYIO JIOTI0 PUMECEH, 10 UX ITUKETKAM.

IpakTuyeckasi padora 3. [IpurorosiieHre pacTBOpa C 3a1aHHOW MacCOBOH [10JiCH paCTBOPEHHOIO
BEIIIECTBA.



Tema3.
SIBnenus, npoucxoasume ¢ Bemecrpamu (114)

Paszoenenue cmeceu. Ilonstue o paszneneHun cMeced W oyucTke BemiecTB. HexkoTopsie
MPOCTEHIINE CIOCOOBI pa3/IelICHUsl CMECei: MPOCEHBAHHE, Pa3JCICHHEe CMeCeid MarHUTOM,
OTCTaWBaHME, JCKAHTAIMs, LEHTPUPYTHPOBAHUE, paA3JClIiCHHE C IOMOIIBIO JIEIUTEIbHON
BOPOHKU.

Qunbmposanue. PunbTpoBaHKE B Jab0paTopuu, OBITY U HA MPOU3BOACTBE. DUIIBTpAT.

Aocopoyus. Tlonstue 00 amcopOumm U ancopOeHTax. AKTHBUPOBAHHBIM Yrojib Kak
BaXHEHIINN afcOpOEHT, ero MCHoJb30BaHUE B OBITY, Ha MPOU3BOJICTBE U B BOCHHOM JIEJIE.
YCTpOHCTBO — IIPOTHUBOTra3a.

Lucmunnayus, kpucmaniuzayus u evinapuganue. JJUCTUIIIALNSA KaK IIPOLIECC BBIIACICHUS
BElIeCTBa U3 KUJKON cMmecu. JlucTuiuinpoBaHHas Boja U obsactu ee npumeHeHus. [leperonka
Heptu. HedrenmpomykTel. DPpakipoHHAs TNEPETOHKA JKHUIKOTO Bo3ayxa. Kpucrammusanus u
BbIMIApMBaHUE B J1Ta0OpaTOpHH (KpUCTAIU3AaTOPhl U (apPopoBbie YAIIKHU AJIsS BHIIAPUBAHUS) U
PUPOJE.

Xumuyeckue peaxyuu. IloHATHE O XMMHUYECKON pEaKLMHM KAaK IMPOLIECCE MPEBPALLECHUS
OJIHMX BEILIECTB B JIpyrue. Y CIOBUS TEUCHUS U MPEKPALLECHUS] XUMUUYECKUX PEaKLUH.

Ipusnaku xumuueckux peakyuui. VI3MeHeHue 1BeTa, BBINAJEHUE OCAJKa, PACTBOPEHUE
0CaJiKa, BbIJICIICHUE ra3a.

JdemMoHcTpauuu.
IIpocenBanue cMecH MyKH U CaxapHOTO IecKa.
Pa3nenenne cMecu MOPOIIKOB CEPBI U KENE3a.
Pa3nenenne cMecu MOPOILIKOB CEPBI U MECKA.
Pa3nenenue cMecu BOJbI M paCTUTEIBHOIO Macja ¢ IOMOUIBIO ACIUTEIBHON BOPOHKH.
LlenTpugyrupopanue.
OubTpOBaHUE.
PecninpaTtopHble Macku U MapiieBble OBSI3KH.
AJnCOpOLIMOHHBIE CBOIICTBA AKTUBUPOBAHHOTO YTJISI.

©ooNo R wDdDE

Cujikaresib 1 ero MNPUMCHCHHUEC B 6I)ITy M JEeTKOM IIPOMBIIIIJICHHOCTH.

[EN
o

. [IpoTuBoOras u ero ycTpoucTBo.

-
-

. IlonxydyeHue IUCTUIUIMPOBAHHOM BOJBI C IOMOIIBIO JIAOOPATOPHOW YCTAaHOBKU JIJISt
NEPEroOHKH JKUAKOCTEH.

12. Komnexkuust «HedTs 1 HeTEIPOAYKTHI».

13. Pa3znenenue cMecu nepMaHraHaTa U AUXpoMara Kajlus Cioco0OM KPHCTaJUIM3AIIH.

14. B3zaumoseiicTBUE MOPOIIKOB jKeJie3a U Cephl IPU HarpeBaHUMU.

15. TlomydeHnne yriIeKUCIIOro ra3a B3auMOJEHCTBUEM Mpamopa ¢ KUCIOTOW W OOHapyXeHHe
€T0 C IIOMOIILIO U3BECTKOBOU BOJIBI.

16. KatammTiueckoe  paslioKeHHWE TepoKcHaa Bojaopona  (KaTalln3aTop—AUOKCH]
Maprasua)

17. ®epmeHTaTHBHOE pa3IOkKEHHE EPOKCHIA BOJOPO/a C IOMOIIBIO KaTalasbl.

18. KucnoTHbIM OTHETYIINUTENb, €r0 YCTPOUCTBO U MPUHIIUIT ACHCTBHUS.

19. Peaknus HelTpanu3aluuu OKpameHHoro GeHoI(TaIenHOM pacTBOpa IIEI0UYH KUCIOTOM.

20. B3aumoeiicTBiE pacTBOPOB NEPMAaHTaHATa U JUXpOMaTa Kajaus ¢ pacTBOPOM Cyib(huTa
HaTpUA.

21. Tlonyuenne ocaaka rumpokcunaa menu (I1) mmm ruapokcuma xenesa (L) peaxrumeit

oOMeHa.



22. PacTBOpeHHE NOTYYEHHBIX OCAJIKOB THIPOKCHI0B METAJIJIOB B KUCIIOTE.
23. [lonyyeHne YrJIEKUCIOrO Ta3a B3aUMOJCHCTBHEM pacTBOpa KapOoHaTa HATpus C
KHCJIOTOM.
JlaGopaTopHble ONBITHI.
W3rorosnenne ¢puibTpa u3 GUIBTPOBATBHON OyMaru wim OyMaskHOU can(eTKH.
N3yueHne ycTpoHCTBA 3aKUTAIKH U €€ IJIAMEHH.
JloMalHuii SKCIIepUMEHT.
Paznenenue cmMecu Cyxoro MoOJOKa U pe4HOTO MecKa.

arwbdE

H3roroBneHue MapiaeBOW NMOBA3KUA KaK CPEICTBA MHIMBUIYAJIbHOW 3aILUTHI B MEPHO
ANUJAEMUU IPHUIIIA.

OtcranBaHue B3BECH IIOPOLLIKA JUIsl YUCTKHU MOCY/IbI B BOJIE U €€ JeKaHTalusl.

AncopOIHs aKTUBUPOBAHHBIM YTJIEM KPACSIIUX BEUIECTB METICH-KOIIBI.

AncopOmus KyKypy3HbIMHU TaJIOYKaMH ITapOB NMaXy4YnX BEIIECTB.

© o~

W3ydyeHne cocraBa M IPHUMEHEHUS CHUHTETUYECKHMX MOIOUIMX CPEICTB, COAEpKaIUX
SH3UMBIL.

10. Pa3noxeHne cMecu MUThEBOM COJIbI M CaxapHOW MyAphl IPU HarpeBaHHH.

11. PactBopenue B Boze Tabnetku acnupuHaYIICA.

12. IlpuroToBieHne U3BECTKOBOM BOJIBI M OTIBITHI C HEH.

13. B3aumoieiicTBre pacTBOpa MepMaHTaHaTa Kallusi ¢ aCKOPOMHOBOW KHCIIOTOM.

IMpakTuueckasi padora 4 (omaniHuil SKcriepuMeHT). BeipanmBanue KpUCTaIOB COJTH.
IIpakTnyeckas padora 5. OuncTKa NOBapEHHON CONH.
IIpakTnyeckas padora 6 (nomanruuii sxcriepument). Kopposust Metamios.

Temad.
Paccka3sbl no xumum (249)

Yuenuueckas kongepenyus «Bvloarowuecs pycckue yueHvle-Xumukuy. JXu3Hb U
nearenbHocTh M. B. JlIomoHocoBa, /. 1. MenneneeBa, A. M. bytneposa.

Konxypc coobwenuni yuawuxcs «Moe nrobumoe seuwjecmsoy. OTKPBHITHE, TOTYYECHUE U
3HAUYCHUEC BBI6paHHI)IX y‘IaHII/IMI/ICSI BCIIICCTB.

Kounkypc yuenuueckux npoexmos. WccnenoBaHuss B 00JacTH XUMHYECKHUX PEaKIIHIA:
dboTOCUHTE3, TOPEHUE U MEAJIEHHOE OKUCIICHHE, KOPPO3HUs METAJIOB M CIIOCOOBI 3alTUTHI OT HEe,
JIpYTHE PEaKIuu, BBIOPAHHBIE YIAITUMUCS.



Kanenp APHO-TEMATHYCCKOC INIAHUPOBAHHEC

Jara npoBeneHust

3aHATHSA
Ne Tema 3ansTUSA
Koa-Bo
4acoB oo o
IVIAHY dakrty
Tema |. Xumusi B ueHTpe ecrectBosHanus. (114)
1 | Xumusd Kak yacthb ectectBo3Hanus. [Ipeamer xumum. 1 2.09
BBoausbiit uncrpykrax no Th.
MeTobl H3y4eHHUsI €CTECTBO3HAHUSL. 9.09
[Ip.p Ne 1 «3HaKOMCTBO C 1a0OPaTOPHBIM 16.09
obopynoBanueMm. [IpaBuia TeXHUKH 0€30MMACHOCTH TIPH
paboTe B XUMUYECKOM TabopaTopum»
4 | TIp.p Ne 2 «Habmonenne 3a ropsmieid CBE4Oil. 1 23.09
Y CTpONCTBO CIUPTOBKH.
[IpaBuia paboThI C HArpeBaTENbHBIMU IPHOOPAMID)
5 | MozaenupoBaHue. 1 30.09
6 | Xumuueckass CHMBOJIUKA. 1 7.10
7 | Xumus u pusnka 1 14.10
8 | ArperaTHble COCTOSTHUS BEIIICCTB. 1 21.10
9 | Xumust u reorpadust. 1 11.11
10 | Xumus u 6uonorusi. 1 18.11
11 | KayecTBeHHBIE peaKIMy B XUMHUH. 1 25.11
Tema Il. MatemaTnyeckue pacuersl B xumuu (109)
12 | OTHOCHTENbHASI ATOMHAS ¥ MOJICKYJISIPHASI Macca. 1 2.12
13 | MaccoBasi J0JIst 2JIeMEHTa B CII0)KHOM BEIIECTBE. 1 9.12
14 | Yucrele BelecTBa U CMECH. 1 16.12
15 | O6bemHas 10715 KOMIIOHEHTA T'a30BOM CMECH. 1 23.12
16 | MaccoBas 0711 pPaCTBOPEHHOTO BEIIECTBA B PacTBOPE. 1 30.12
17 | IIp.p Ne 3 «IIpuroroBienue pacTBopa ¢ 3alaHHON 1 13.01
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA
18 | MaccoBast 0J1s1 IPUMECEH. 1 20.01
19 | Pemenue 3a7au 1 ynpaxHeHuil 1o Teme 27.01
«MaTteMaTHKa B XUMUW
20 | Pemenue 3amau 1 3.02
21 | Pemenne 3agau 1 10.02
Tema I11. SIBnenusi, npoucxoasimue ¢ Bemecrsamu (114)
22 | Paznenenue cmeceil. 1 17.02
23 | OunbTpoBaHUE. 1 24.02
24 | Ancop6rus. 1 3.03
25 | Jluctunnsius, KpucTauIi3aliys, BeIapuBaHue. 1 10.03
26 | [Ip.p Ne 4 (mom.skcmepuMeHT) «BwIpanuBanue 1 17.03
KPHUCTAJIJIOB COJIH.
27 | Ip.p Ne 5«OuncTka moBapeHHOM COJTNY 1 24.03




28 | XuMHyeckue peakium. 1 7.04

29 | Ilpu3HaKku XUMHUYECKUX PEAKIINH. 1 14.04

30 | Ip.p Ne6 (mom. sxcriepuMenT) «Koppo3un MeTasioBy. 1 21.04

31 | IIpomexxyTouHas arTecTarus 1 28.04

32 | XuMHUYECKHE PEaKIMK B HAILICH KHU3HH. 1 5.05

Tema IV. Pacckasbl mo xumun (34)

33-34| Yuenuueckas KoH(pepeHuus «Boiaaronmecs pycckue 2 12.05

Y4EHbIE-XUMUKH 19.05

35 | Konkypc cooOmiennit «Moe JTF00MMOe XUMUYECKOEe 1 26.05
BEIIECTBOY

Hroro 35

Tpe6oBaHNs K YPOBHIO OATOTOBKHU 00Y4YalOIINXCH.




B pe3yabTate n3ydyeHusi Kypca o0y4yarouuiicsi HAyYuTcsl IOHUMATh
®  XUMUYECKYIO CUMBOIUKY: 3HAKU XUMUYECKUX JIEMEHTOB, ()OPMYIIbI
XUMHUYECKHX BEILECTB;
® gadicHeliuiue XumuiecKkue NOHAMUA: XUMUIECKUN HIIEMEHT, aToM,
MOJIEKYJ1a, OTHOCUTEIIbHBIE aTOMHAs U MOJICKYJISIpHAs MacChl;
® OCHOGHbIE 3AKOHbL XUMUU: COXPAHEHUS MacChl BELIECTB, [IOCTOSHCTBA COCTaBa;

ITo1y4nT BO3MOKHOCTH HAYYUThCH

®  Ha3b16amMb: XUMUYECKUE JIEMEHTBI, COEIUHEHUS,;

®  00vacHamb: GU3NYECKUN CMBICI aTOMHOTO(TIOPSIKOBOI0) HOMEpAa XUMHUYECKOTO
3JIEMEHTa, HOMEPOB IPYIIIBI U IEPUO/A, K KOTOPHIM 3JIEMEHT IPUHAIJICKUT B
nepuoanueckon cucreMe /1. I.Menneneesa; 3aKkOHOMEPHOCTH U3MEHEHHUSI CBOVCTB
3JIEMEHTOB B Mpeieax MajblX MEPHOAOB U MIABHBIX MOATPYIIL; CYLIHOCTh peaKIHii
HOHHOT'O OOMEHA;

® onpedenamp: COCTAB BEIECTB 110 X HopMyJIaMm;

e cocmaenams: HOpMyIIbl HEOPraHUUECKUX COEAUHEHUH;

® oOpawiampca ¢ XUMUYECKOH MOCYI0H 1 1a00paTopHBIM 000PYAOBaHUEM;

®  @bIYUCIAMB: MACCOBYIO JIOJIIO XMMUYECKOTO 3JIEMEHTAa 10 (opMyIe

COEIMHEHNS; MACCOBYIO JOJII0 BEIIECTBA B PACTBOPE;

Hcnoab3oBaTh NpuodpeTeHHbIE 3HAHUS U YMEHUsI B MPAKTUYECKOIi 1eTeJIbHOCTH U
NMOBCEIHEeBHOM KM3HU JJIA:
e (Qe3omacHOro oOpalieHus ¢ BEIeCTBAMU U MaTepuaIaMy;
® HKOJIOTUYECKH I'PaMOTHOTO TIOBEJCHHUS B OKpYXKalollel cpese;
® OIICHKH BIIMSHHSI XUMHUYECKOIO 3arpsA3HEHUS OKPYKAIOIIEW Cpeibl HA OPraHu3M
YeJI0BeKa,
® KPUTHUYECKOH OLEHKH MH(POpPMAIUH O BELIECTBAX, UCIIOIb3YEMbIX B OBITY;
IPUTOTOBJICHUS PACTBOPOB 3a/JaHHON KOHLEHTpAIUU

YueOHo-MeToANYeCKOe U MATEPHAIbHO-TEXHUYECKOe
olecmeyeHune Kypca.



YMK:
T'abpuensa O.C., OctpoymoB M.I'., Axmeburna A.K. Xumus 7 ximacc. YdaebHoe
nocooue.M.:[Ipoceenienre,2025.

Ilepeuyens J1aGopaTOPpHOIro 000PY10BaAHMS, IPH BHINOJTHEHUH MPAKTHYECKOH YacTH Kypca.
1) Ilpubopsl u o6opyoosanue 011 RPAKMUYECKOU padomol
e  Muxkpoaboparopusi XuMHYeCcKast
e [IpoOupku CTEKJIIHHBIE
e KonbOb1 koHMYECKHE
e (Crakansbl cTeKIsiHHbIE HaS0 miL.
e [lasoyku CTEKIISTHHBIC
TpyOKu coeMHUTENBHBIE: CTEKIISTHHbIE, PE3UHOBBIE.
[TpoGxu pe3uHOBBIE
CnuproBku
JHeprkarenu 11 mpoOHpoK
[HTaTuB 1a60paTOpPHBII
[TaTuB a7t IpOOUPOK
Boponka crexiissHHast
OwiIbTp
Cnnuku
AcOecToBas ceTouka
e JlyuuHku
2) Peaxmuebl
e Kucnotsl: consHasi, cepHasi, a30THasL.
e [llenoun: rUIPOKCU HATPUSL, THAPOKCHUT KaJbLHS.
e  Ocnosanust: ruapokcu memu (1), rumpokenn xenesa (1)
o  Cou: kapOoHaT KasbIws, XJopu Hatpus,xiopua Meau (11),
HUTpaT cepedpa, xjopus 6apusi, KapOOHAT HATPUS, XJIOPHU]T
ATIOMUHMS, TIEPMaHTaHAaT KaJusl, HUTPAT KaJIvs, MEIHbIHA
Kynopoc, cynbsgat xkenesa (II),cynbdar nunka, cynepdocdar,
aMMHavHas CeJIUTpa, MoYeBUHA (KapOaMu), XJIOPHU Kalus,
cynbdar HaTpus, cyab(daT aTFOMUHUSL.
e [IpocThie BeliecTBa: yroiib, HIMHK, JKEI€30, ATFOMUHUN, Marduii, Meib,
CBHHEII.
e (CroXHBIE BELIECTBA: MpaMop, caxap.
e HMHupaukaTopsl.

ITpumepHbIe TEMbI T0KIAT0B YIAIUXCSH
1. VYueb6a M.B.JlomonocoBa B Mockse (1731—1735).



N

Bxitan M.B.JIomoHOCOBa B pa3BUTHE XUMUHU.

3. IlepeBoa Ha coBpeMeHHBIN pycckuit s3bIK Hokiaana M.B.JlomoHnocoBa «Cii0BO 0 MoJib3e
XUMHNY», B TyOnu4HOM coOpannu Mmmeparopckoii akagemMun Hayk ceHTa0ps 6 qust 1751
I., TOBOpeHHOe MuxauiaoM JIoOMOHOCOBBIMY.

M.B.JIoMOHOCOB 0 10JIb3€ CTEKJIA.

M.B.JloMmoHOCOB—OCHOBATEb MEPBOM XUMHUECKOM J1abopaTropun B Poccun.

Kpyr Hay4ynsix uarepecoB M.B. JlomoHocoBa.

J.N.MenpaeneeB—y4deHbli C MUPOBBIMU 3aCIIyTaMH.

J..MenpeneeB—opranus3aTop U INepBblid JUPEKTOP [ 1aBHOM naaTel MEP U BECOB.
J.N.MenaeneeB—muccae0BaTelib BO3yXOIIaBaHHUs.

10 AN .MengeneeB— co3aaTeib 0€3AbIMHOIO ITOPOXA.

11. Ipy3bs u xomneru JI.M.MenneneeBa B chepe HayKu, TEXHUKU U KYJIBTYPHI.

12 MexayHapoaHble KOHTAKTHI B Tpu3Hanue 3aciyr [[.J11.Menneneesa.

13. YBneuenns JI.11.Menneneena.

14 imenem JI.11.MenneneeBa Ha3BaHBbL...

15.Anexcanap Muxaitnosuu byTiiepoB—3aMedarenbHbli pyCCKHM XUMUK.
16.A.M.BytnepoB—asigaromuiicsi OuoJor.

17.dpy3bst u komiern A.M.bytneposa.

©CoNo Ok~

IIpumepHbie TeMbl c000mIeHNIT«MOE JTH00MMOe BelecTBOY.
1. Anmas.

. AMMHax.

. bopnas xucnora.

. 'may0epoBa coub.

. IHepTHBIE ra3sbl.

Won.

. Manaxwur.

. Mpamop.

. Ilepexnce Bogopoa.
10. Iepmanranar Kamusi.
11. [uteeBas cona.

12. TloBapeHHas COJb.
13. Caxapo3a.

14. Yraexkucnslii ras.
15. Vkcycnas kucnora.
16. DTHIIOBBIH CITUPT

TeMbl MPOEKTHBIX padoT
. IlepcrieKTUBBI Pa3BUTHS XUMUHU.
. I3 ncropun xumumn.
. TkaHu: mpo1uioe u HacTosIEE.
. Uto MBI 3HaeM O BemiecTse?
. ITacniopt anementa Ne....
. Ckazanus 00 OJHOM BEIICCTBE.
. Uctopus cnnyku.
. Boga B xocMoce.
. XUMHSA—TI0J1b3a WK Bpea. Pe3yiapTar coMOoI0rn4ecKkoro omnpoca.
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10. )Ku3Hp—B3aMMOICUCTBUE MEXKTY MOJICKYJIAMH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

XUMUS U BUPTYAJIbHBIN MUD.

BemecTBa Ha 3emiie U B KOCMOCE;

HcTopust OTKpbITHS XUMUYECKOT0 1eMeHTa Ne. . ..
CaMblil IepBbIi XUMUYECKHI 3JIEMEHT.

OT aXUMHH K HACTOSIIIIEH XUMUHU.

[TaMATHUKH UCTOPUM U APXUTEKTYPHI B IPOMBIIUIEHHBIX TOPOJAX.
XHUMHS ¥ UICKYCCTBO.

Merasuibl B HCKYCCTBE.

Iapmonus xumudeckux Gopmyi.

Koe-uro 0 3epkanax.

Nmeer nu Boga mamsts?

Crekna—xaMeleoHsbl.

®dororpadust U XuMusl.

boii noxuparesns MeTauioB.

Pexnama: 10cTOBEpHOCTH C MO3ULIMU XUMUHU.



