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1. TlosicHuTebHAS 3aIUCKA.
Jlannas anmantupoBaHHas pabodas Tporpamma paszpaboraHa Ha oOcHOBe IIpumepHoi

nporpammbl O.C. I"'abpuensHa «Begenue B XMMUIo BemecTBay 7 Kiacc.

OO1ee npeacTaBleHUe O HOBOM LIKOJIBHOM MPEAMETE ydalluecs MOIy4aroT NPU U3yuYeHUU
Kypca “BBegenne B xumuio”. Cpenu mnpoOjeM B MPENOAaBaHUU XUMHUH HaWOOJbIIUE
CJIO’KHOCTH JUJIsl I€JJarOrOB COCTAaBJISIIOT JIBE.

IlepBasg CIOXKHOCTBH 3aKIIOYaeTCs B 3HAYUTEIIBHOU IEPErpy3Ke Kypca XUMHUU OCHOBHOM
LIKOJIBI B CBSI3U € IIEPEXOOM HA KOHLICHTPUUYECKYIO CUCTEMY. IHTEHCUBHOCTD IPOXOXKACHUS
MaTepuana B §-M KJlacce HE IO3BOJIAET CO3/aTh YCIOBMS JUIsl pa3BUTHS IO3HABATEILHOIO
MHTEpeca K NPEIMETy, JUIsl TOCTETIEHHOTO YCBOCHHUS CIIOKHBIX O0a30BBIX XHMHUYECKHX
noustuii. He cnmydaiiHO 1O pe3ynbraraM MOHUTOPHHTAa B paMKaxX (eaepalbHOTO
AKCIIEPUMEHTA IO COBEPIICHCTBOBAHHMIO CTPYKTYpPHI M COJEpKaHUs OOLIer0 0O0pa3oBaHUS
y4aluecs: Ha3bIBalOT XUMUIO B YHCIIE CAMbIX HETOOMMBIX MPEAMETOB.

Bropas mpobnema 3akirodyaeTcs B COKpAalleHMH OObeMa YacoB Ha W3YYCHHE XUMHUHU Ha
0a30BOM ypoBHE B cTapiiei npoduibHO# mkone. OQHOTO Yaca B HEJENIO HEIOCTATOYHO
Jake NI OerJoro 3HaAaKOMCTBA C OPTaHUYECKMMHU BEIIECTBAMH, COCTABIISIIOIIMMH OCHOBY
)u3HU Ha 3emuie. B 11-M kiiacce 3HauuTeNbHAs 4acTh Y4EOHOTO BPEMEHH PacXOJyeTcs Ha
MMOBTOPEHHE, a TOYHEE, TIOBTOPHOE MPOXOKIEHNE OCHOBATEIHLHO 3a0BIThIX MOHSATUH, TEOPHI
Hn 3aKOHOB O6HICI>1 XUMHHU, PACCMOTPCHHBIX, HO HCEAOCTATOYHO IMPOYHO YCBOCHHBLIX B
OCHOBHOM IIIKOJIE.

Kak cnencTtBue yka3aHHBIX HETaTUBHBIX TEHICHIIMM, CO3/1aeTCsl peajbHasl yrpo3a CHUKEHUS
HEKOT/1a BBICOKOTO YPOBHS XHMHYECKOTO OO0pa3oBaHHs B CTpaHe, CIOXHOCTU C
00€eCTIeYeHHOCTBIO yUnTeNel eCTeCTBeHHOHAYYHBIX TUCIUIUIMH Y4eOHOW Harpy3Koi..

Hayano cucreMHOro u3y4eHus XuMuu B 7-M KJ1acCe MO3BOJISCT:
- YMEHBIIUTh UHTEHCUBHOCTh MPOXO0K/IEHUSI yUeOHOro MaTeprasa B OCHOBHOH IIIKOJIE;

- TOJyYUTh BO3MOXHOCTb U3yuamsb, a HE NMpoOXoOums ITOT Marepuall, UMEThb BpeMs s
OTpaOOTKU U KOPPEKIIMU 3HAHUM yUaIIUXCS;

- (hopMuUpOBaTh YCTONUMBBIN ITO3HABATENILHBIA HHTEPEC K IPEIMETY;

- HHTCTpUpPOBATHL XHUMHIO B CHUCTEMY CCTCCTBCHHOHAYYHBIX 3HaHHUH JJIA (bOpMPIpOBaHI/IH
XAMHYECKON KapTUHBI MHpPa KakK COCTaBHOM YacCTH CCTeCTBeHHOHay‘{HOﬁ KapTHUHLI.

Kypc XxumMnn OCHOBHOM WIKOJIBI IIPEJIaraeTCsl U3ydaTh B JIBA dTala: B CTaTUKE — COCTaB,
CTPOCHUE U (1)I/I3H'-IGCKI/IG CBOICTBa BCIIECTB, U B JWHAMHUKE -- XHMHUYCCKHUC CBOHCTBA
BEIIECTB, 00YCIIOBJIEHHBIE X COCTABOM M CTpOeHHEM. B 7-M Kitacce ydarimecs: 3HaKOMSTCS C
COCTaBOM M KJacCH(UKAIMed BEIIECTB, PacCMATPHBAIOT CMECH BEIIECTB M HX COCTaB,
M3Yy4aloT CIOCOOBI pa3JielieHus CMecell Ha OCHOBE (PM3MYECKHX CBOMCTB OOpa3yloUIUX ATH
CMecH KOMIOHEHTOB. TakuM 00pa3oM, Kypc XHMHUHU 7-TO Kiacca pealn3yeT 3HAUYUTEIbHYIO
YacTh MIEPBOTO ATAIA U3YyYCHHS IKOJIBHOHN TUCIIUILITHHEI.



Kypc mnoctpoeH Ha wuaee pealn3alMd MEXNPEIMETHBIX CBSI3€d XMMHHU C JApYTUMH
€CTeCTBCHHbIMHM JUCLUUIUIMHAMH, BBEJCHHBIMM B OOyueHHE paHee WIM HapajielIbHO C
XUMHEH, a TOTOMY IIO3BOJIIET AaKTyaJU3UpOBaTh XUMHYECKHE 3HAHMUSA ydaluxcs,
MOJIyYeHHBIE Ha YPOKax MPUPOJOBEICHUS, OMOJIOTHH, reorpaduu, GU3UKU U IPYTUX HAYK O
npuposne. B pesynpTaTe yMeHbIIAeTCs IICUXOJIOIMYECKas Harpy3ka Ha ydalluxcs
MOSBICHHEM HOBBIX TpeaMeToB. TakuMm oOpazoMm, ¢opMmHpyeTcss TOHUMaHHe 00
MHTETPUPYIOUIEH POIM XMMHUU B CUCTEME €CTECTBEHHBIX HayK, 3HAUMMOCTHU 3TOr0 IpeaMeTa
JUIS YCIIEHTHOT'O OCBOEHMSI CMEXKHBIX TUCHUIUIMH. B KOHEUHOM cueTe Takasi MeXIIpeAMETHas
MHTETpalus CrnocoOCTBYeT (OPMUPOBAHUIO €IMHON €CTECTBEHHOHAYyUYHOM KapTHHBI MHpa
y>K€ Ha Ha4yaJIbHOM J3Tare U3y4eHHs] XUMUH.

B cootBercTBHM C TpeOOBaHUSMH TOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHapTa B Kypce
[IOJYEPKUBACTCS, YTO XMMHUS — HayKa JKcnepumeHTanbHas. llostomy B 7-oM Kiacce
paccMaTpUBAIOTCS TaKWe METOJOJIOTHYECKHE TOHATHA y4yeOHOro mpeaMera, Kak
HKCIEPUMEHT, HAONIIOICHUE, U3MEPEHHE, ONUCAHKUE, MOACIUPOBAHNE, TUIIOTE3a, BHIBOL.

[IpemioskeHHBI Kypc Kak B TEOPETHYECKOM, Tak M B (PaKTHMYECKOW CBOEH YacTH
[IPAaKTUKOOPUEHTUPOBAH: BCE IOHATHS, 3aKOHBI U TEOPUH, a TAK)KE BAXKHEHUIIME IIPOLIECCHI,
BEIIECTBA W MAaTE€pUalbl JAIOTCAd B IUIAHE UX IPAKTUYECKOIO0 3HAYEHUs, MNPUMECHEHUS
BEILECTB B [IOBCEHEBHOM JKU3HU U UX POJIU B )KUBOU U HEXKUBOU IPUPOJE.

3HaHUs, OJTyYaeMble YUalUMUICS HAa 3TOM dTare 00ydeHHUs], CyXKaT PEICHUIO 3a/1a4l
(dbopMHUpPOBaHUA y IIKOJIBHUKOB IIEPBOHAYAIBHOTO, IIEIOCTHOTO MPECTaBIeHUs 0 Mupe. B
pe3yJIbTaTe MPONEIeBTUYECKON TOATOTOBKH 10 XUMUH YYaIlUeCs JOJDKHBI IOy YUTh
IIPEJICTaBICHUS O COCTaBE BEIIECTBA,  TAKXKE IEPBOHAYAJIBHBIE CBEICHUSA O XUMUYECKUX
3JIEMEHTAaX, UX CUMBOJIAX, XUMUUECKUX (OpMyJIax, IPOCTBIX U CIIOKHBIX BeLlECTBaX. SIpkue
(bakThl U3 UICTOPUH OTKPHITUH XUMUYECKUX IEMEHTOB, IIOMCKA CIIOCOO0B CO3/JaHMsI HOBBIX
COEJIMHEHU, HEU3BECTHBIX IPUPOJE, CBEIEHHUS O HEOOBIUHBIX CBOMCTBAX OOBIYHBIX BEILECTB
Y pa3rajka NpUYuH NPOSIBICHUS UX YAUBUTEIBHBIX CBOMCTB — BCE 3TO BBI3BIBAECT UHTEPEC Y
yuamuxcs. MHTepec K XMMHM BO3HUKAET U B TOM ClIydae, KOIr/la yJaliuecs ojy4aroT
BO3MO>KHOCTb CAMOCTOSATEIBHO BBINIOJIHATh XUMUYECKHI KCIIEPUMEHT, TPOBOJUTH
nabopaTOpHbIE UCCIIEAOBAaHMs, IPUOOpeTas yMEHUS U HaBBIKU PabOThI C XUMUUECKOM

[IOCY 10, peaKTUBaMU.

3HAKOMCTBO YYaIlIUXCS C 3TUMHU BOIPOCAMH MTO3BOJIUT B CUCTEMATUYECKOM KypCce XUMUU
000CHOBAaHHO MEPENTH K paCCMOTPEHHUIO CBOMCTB BELLIECTB M XUMUYECKHX SIBJICHUI B CBETE
Y4E€HHS O CTPOCHHUH BELIECTBA.

Coneprxanue Kypca “BBenenue B XMMHIO” OpUEHTHPOBAHO Ha o0ecrieyeHHe OATrOTOBKU
yUaIIuXcsl K N3y4EeHUI0 XUMHUH B § KJlacce BceX Mpoduiieit.



2. O0mas xapaKTepuCTHKA.

HporpaMMa «BBeneHue B XMMHIO» COCTOUT U3 YCTBIPEX TEM:

IlepBasi Tema «XUMUSI B HEHTPE €CTECTBOZHAHUSN» aKTyaTM3UPYET XUMHUECKHAE 3HAHUS
o0yJaromuxcs MoJy4YeHHbIE MTPHU N3yUYEeHUH MTPUPOJOBECHHS, ONOIOTHH, TeoTpaduH,
GU3MKK U JIpYTUX HAyK O MPHUPOJE. ITO YMEHBIIAET IICUX0JIOTHYECKYIO Harpys3Ky,
BO3HHKAIOIIYIO C MOSIBIIEHHEM B 8 — M KJIacce HOBOTO MPEIMETa, TI03BOJISET
3aMCHHUTDH CBA3AHHBIC C OTUM TPCBOXKHBIC OKUAAHUA HA MMOJTOKUTCIIBHBIC SMOIIUN BCTPEUHU CO
cTapbIM 3HaKOMbIM. [lapasienbHO MPOBOAUTCS MBICIIL 00 UHTETPUPYIOLIECH POJIU XUMUU B
CUCTEME €CTCCTBCHHBIX HAYK, 3HAYMMOCTHU 3TOT'O npeaMeTa jid  yCr€mHOI0 OCBOCHU A
CMEXHBIX MpeAMETOB. Takas MexXnpeaMeTHass HHTETpaIys CriocoOCTByeT — (pOPMUPOBAHUIO
eIMHOW €CTeCTBEHHOHAYYHO! KapTHHBI MUpPA YK€ Ha HA4aJIbHOM dTare N3ydeHus] XumMun. B
COOTBETCTBHUH C TPEOOBAaHUSIMH I'OCYJAPCTBEHHOTO 00pa30BaTEIHHOTO CTaHAapPTa B Kypce
MOTYEPKUBACTCS, UTO XMUMHUS — HAyKa IKCTICPUMECHTAIBHAS , TOITOMY

paccMaTpUBAIOTCS TaKHUe TIOHSTHSI, KaK SKCIICPUMEHT, HaOII0IeHIE, U3MEPEHUS, OTIMCAHUS,
MOJICJIMPOBAHKE, TUIIOTE3a, BBIBOJ. J{J1s1 OTPAOOTKH MPAKTHYECKUX YMEHUI 00yJatonInXCs
0TOOpaHbI HE CIIOKHBIC ¥ ICUXOJIOTUYECKH JOCTYITHBIE JIJIsI CEMUKITACCHUKOB J1a00paTOpHBIC
U MPaKTHYECKUE pabOThI, KOTOPhIE 3HAKOMBI UM 110 HAYAJIbLHOMY KYPCY €CTECTBO3HAHUS U
JPYTUM €CTECTBEHHBIM JUCIUIUIMHAM: 03HAKOMJICHHE C HECIIOXKHBIM J1a00paTOPHBIM
o0opyaoBaHueM (YCTpOHCTBA IITATUBA, HATPEBATENBHBIX MPUOOPOB, XUMUUECKON TIOCYIbI,
KOTOPYIO OHU IPUMEHSIIN paHee), MPOBeeHUE MPOCTEUIITNX Omepaluii ¢ 000pyJ0BaHUEM U
BelecTBamMH (IIpaBuiia HarpeBaHuUs, PUKCAIUST pe3yNbTaTOB HAOTIOACHUS U UX aHAJIH3
U T. J1.). DTOU LIEJH CIIOCOOCTBYET MPETyCMOTPEHHBIN B Kypce JOMAITHUNA XUMHYECKUN
AKCIIEPUMEHT, KOTOPBIH OJTHOCTHIO COOTBETCTBYET TPEOOBAHUSM 0€30MacHOCTH MPU
€r'o BBIMIOJIHCHUHA U BKIIIOYACT YIICANINEC HBIHC U3 NIPAKTUKU 06yquI/151 XUMHUHN
MPOAOJIKUTCIIBHBIC 110 BPEMCHU 3KCIICPUMCHTAJILHBIC pa60TbI (BBIpaH_II/IBaHI/Ie KpHUCTAJJIOB,
HaOJII0ZICHUE 32 KOPPO3HUEH MeTala).

Bropas tema «MaTemMaTn4yeckue pacueTbl B XUMHUI) [T03BOJIET OTPabOTaTh pacueTHbIE
YMEHHUSI, CTOJIb HEOOXOJUMbIE IIPU PEIIEHNN XUMUYECKUX 3a/1a4, B IEPBYIO OYepeIb Ha
HaXO0XJIEHHE YaCTH 1IeJIOTO (MaccoBasi A0Sl 3JIeMEHTa B CII0KHOM BELIECTBE, MaccoBasi U
0o0BeMHas 1011 KOMIIOHEHTOB B CMECH, B TOM YHUCIIE U 08 npumeceii). Kak BunHo,
BHHUMaHUe 00palaeTcsi He CTOJIBKO Ha XUMUIO, CKOJIBKO HAa MaTeMaTHUKY.

TpeTbsi Tema «SIBjIeHUsI, MPOUCXOASIINE C BeIIECTBAMM» aKTYaIU3UPYET 3HAHUS
oOyyaromuxcs 0 pU3NIECKUX U XUMHUYECKUX SBJICHUAX, TOJYUYCHHBIE HA YPOKaX IO JPYyTUM
npeMeTaM, TOTOBUT UX K U3YUECHHIO XUMHUECKOTO MpoIiecca Ha CICAYONICH CTyeH!
00y4eHusl.

YerBepTas Tema «Paccka3bl Ipo XUMHUIO» BKIIIOUAET MHTEPECHBIE CBEIACHUSI O PYCCKUX
XUMHKaX, 00 OT/IEJIbHBIX BEIIECTBAX U HEKOTOPBIX XUMUYECKUX peakiusax. V3ydenue
IpeyIaraeMoro Kypca npeycMaTpiBaeT MOBBIIIEHUE YSIbHOTO BECa CaMOCTOATEIbHON
paboThl 00y4YaIOIINXCsI, HATPUMED, MPU MPOBEACHUH JOMAITHETO XUMUYECKOTO
HKCIIEPUMEHTA U O0CYKICHHE €ro Pe3yIbTaToB, MOJIMOTOBKE COOOIEHUH st
YYEHUYECKUX KOH(DEPEHIIH, 3aluTe MPOEKTOB, BEIOOPE 0OBEKTOB AJIsl MOJTOTOBKE



coo0IeHus wim nmpoekta u ap. Kypc HampaBiieH Ha pa3BUTHE TAKUX JJOTHIECKHIX
onepaurii MbIIIJICHUS], KaK aHAJIM3 U CUHTE3, CPABHEHHE HA OCHOBE aHAJIN3a U CUHTE3a,
0000111eHIE, BRIABMKCHHUE U TIOJTBEPKICHIE UITH OMTPOBEPIKCHHUE THIIOTES U T. 1.

B 3akimtoueHnn MOXHO OTMETUTh, YTO B Kypce TTOUTH HE 3aTPOHYTHI TPeOOBaHUS CTaHIapTa
XUMHYECKOTO 00pa30BaHUs JJIsi OCHOBHOM IIIKOJIBI, HAIIPUMEP CHMBOJIBI XUMHUYECKHIX
AJIEMEHTOB U (POPMYJIbI BELIECTB CEMUKIIACCHUKHU y4aT TOJIBKO I10 JKEJIaHHI0, He
MIPElyCMOTPEHO COCTaBJIeHHE (POPMYJI BEIIECTB U YPaBHEHUIN XUMUYECKUX PEaKIIHii,
KOTOpBIE SBIISIOTCS MaTEPUATIOM IS M3YYEHHUS B 00s3aTEIbHOM KypCe XUMUHU.

3. JlmuHocTHBIE, MeTaNPeAMeTHbIE U NIPeIMeTHbIE Pe3yJbTAThl 0CBOEHHUS Kypca
Juunocmnuie:

® B IICHHOCTHO-OPUEHTALMOHHON c(hepe — UyBCTBO FOPAOCTH 32 POCCUICKYIO XUMHUYECKYTO

HayKy,
IyMaHH3M, OTHOIIIEHHE K TPYY, 1IeJ1€yCTPEMIEHHOCTh; ((OPMUPOBAHUE LIEHHOCTH 37I0POBOTO U

0e30MacHoro 06p833 JKHU3HHU,; YCBOCHHC ITPABHUJI HHIWBUAYAJIBHOI'O U KOJUICKTUBHOI'O 0e30macHoro
IIOBCACHUA B ‘IPCSBBI‘IB.I;'IHBIX CUTyalHrAaX, YIPOXKAIOMINX KU3HHU U 310POBBIO JIIO,I[CI;'I;

® B TPYIOBOH chepe — FOTOBHOCTh K OCO3HAHHOMY BBIOODPY JajibHEMHIIel 00pa3oBaTeIbHON
TPAaEeKTOPHH;

® B IIO3HABaTEIbHON (KOTHUTUBHOM, HHTEIUIEKTYaTbHOMN) c(hepe — yMEHHUe YIpaBIsTh CBOEH
MO3HABATEIBHOM JIEATETLHOCTHI0. DOPMUPOBAHUE OCHOB 3KOJIOTMYECKON KYJIBTYPbI,
COOTBETCTBYIOLIEW COBPEMEHHOMY YPOBHIO SKOJIOTUYECKOTO MBIIUIEHUS, PA3BUTHE OIbITA
AKOJIOTMYECKH OPUEHTUPOBAHHOM PehIeKCHBHO-OIICHOUHOW M TIPAKTHUECKOM JICSITETbHOCTH B
JKU3HEHHBIX CUTYyalUsX;

Memanpeomemmnvie

®  yMEHHE CaMOCTOSITENTLHO ONPEAENIATH IIeJIM CBOET0 00yUYeHUsl, CTaBUTh M ()OPMYITHPOBATH ISt
ceOst HOBBIC 3a/1a4M B y4€0€ 1 MO3HABATEIILHON JIEATEILHOCTH, Pa3BHBATh MOTHBHI 1
MHTEPECHI CBOEH  I103HABATENbHOM JIESTEIbHOCTHY;

® yMEHHE CaMOCTOSITENILHO TJIAHUPOBATh ITyTH JOCTKEHHUS 1IeJIeH, B TOM YHCIIe
IbTEPHATUBHBIC, OCO3HAHHO BHIOMPATH Hanbosee F3PPEeKTUBHBIC CTTOCOOBI PEIICHUS
y4eOHBIX ¥ TIO3HABATEIBbHBIX 33/1a4;

® yMEHHE COOTHOCHTH CBOU JICUCTBHS C INTAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEH JIEATEILHOCTH B TIPOLIECCE JOCTIKEHHS Pe3yJIbTara, OIPEeAesIsTh CIIOCO0bI
JICUCTBUI B paMKax  IpPeAIoKEHHBIX YCIOBUI U TpeOOBaHUIM, KOPPEKTHPOBATH CBOU
JIEHCTBHS B COOTBETCTBUHM C U3MEHSIIOIIEHCS CUTyalue;

e yMEHHE OLICHMBATh MPABUILHOCTH BBITIOTHEHUS yUEOHOM 3a/1auk, COOCTBEHHBIE BO3MOKHOCTH
e pelleHus; BIaieHHe OCHOBAMH CAMOKOHTPOJISI, CAMOOLICHKH, TIPUHATHS PELLICHUI 1
OCYIIIECTBIICHUSI OCO3HAHHOTO BBIOOPA B y4eOHOH M IO3HABATENIHHOM AESTEIILHOCTH; YMEHHUE
OIIPEENATH NOHSTHUS, CO37aBaTh 0000IIEHNS, yCTaAHABINBATH AHAJIOTHH,
KJIacCU(PUIMPOBATh, CAMOCTOSATEILHO BHIOUPATh OCHOBAHMS U KPUTEPUU IS
KJ1accu(hUKalnK, YCTaHABIMBATh IPUIUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH JIOTHUECKOE
paccyKIeHue, yMO3aKIItoueHUe (MHIYKTUBHOE, I€yKTHBHOE H TI0 aHAJIOTWH) U JIeaTh
BBIBO/JIBL;

® yMEHHE CO3/1aBaTh, MPUMEHSTH U IIPEe0OPa30BbIBATH 3HAKU U CUMBOJIBI, MOJIETH M CXEMBI JIJIS



pelIeHns y4eOHBIX U IT03HABaTENNbHbIX 3a/1a4;

® YMCHUC OpPraHU30BbIBATb y‘-Ie6HOG COTPYAHUYCCTBO U COBMCCTHYIO JACATCIIbHOCTD C YYUTCIICM
U CBEPCTHHKAMH; pabOTaTh MHIMBUIYAIbHO U B TPYIIIIE: HAXOAUTH OOIIIee PEIIeHNE 1
paspemars  KOH(JIMKTHI Ha OCHOBE COTJIACOBAHMS TO3MILIMNA U yu€Ta HHTEPECOB,
(bopMyIMpOBaTh, apryMEHTHPOBaTh ¥ OTCTANBaTh CBOE MHEHUE;

e yMEHHE OCO3HAHHO HCIIOIb30BaTh PEYEBBIC CPE/ICTBA B COOTBETCTBUH C 33/1a4ei
KOMMYHUKALIUH JIJIs BBIPQKEHHS CBOMX UyBCTB, MBICJIEH U MOTPEOHOCTEN; TUIAHUPOBAHUS U
PEryJIsiLiiK CBOCH JeATENFHOCTH; BIaJIeHUE YCTHON U MMCHbMEHHOM Peybto,
MOHOJIOTHYECKOM KOHTEKCTHOU peubto;  (hOPMUpPOBAHKE U pa3BUTHE KOMIIETEHTHOCTH B
00J1aCTH UCTIONB30BAHNS MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;
q)OpMI/IpOBaHI/Ie 1 Pa3BUTHEC SKOJIOTHYCCKOI'O MBIIIIICHUA, YMCHHUC IIPUMCHSATE €TI0 B
MO3HABaTENbHON, KOMMYHHKATUBHOM, COIMAIBHOM MPAKTUKE U MPOPECCUOHATBHOM
OpHEHTALINH.

Ilpeomemmnuie

¢ B no3naBarenbHOI cepe: 1aBaTh OnpeeneHns N3y9eHHBIX MOHITHHA: «XUMHYECKUNA
AIIEMEHT», «aTOM), «MOH», «MOJIEKYJIA», «IIPOCTBIE U CII0KHBIE BEILIECTBAY, «BEILIECTBO,
«xummuueckas popmyiia», «OTHOCUTENIbHAs ~ aTOMHAsi Maccay, «OTHOCUTEIIbHAs
MOJIEKYJISIPHAS. MACcCa, «BAJIEHTHOCTBY, «CTENEHb OKUCIIEHUS, «KPUCTAJUTMUECKAs PELIETKaY,
«OKCUJIbI», «KUCIIOTBD, «OCHOBAHUSD), «COJI», «aM(POTEPHOCTDY, «MHAUKATOPY,
«IEPUONYECKUH 3aKOHY, «TIepHOIMYecKas TaOIUIIAY, «U30TOIBD, «XUMHYECKAs CBSI3bY,
«QNEKTPOOTPHULIATENBHOCTDY, «XUMUYECKAsl PEaKLIUsD), «XUMHUUYECKOE ypaBHEHUE,
«TEHETUYECKAs CBSI3bY», KOKUCIIEHUE), «BOCCTAHOBJIEHUE, (AJIEKTPOIUTHUYECKAS
JICCOLMALHS), «CKOPOCTh XUMUYECKON PEaKIMI; ONHUCATh JEMOHCTPALMOHHBIE U
CaMOCTOSITENBHO ITPOBEJECHHBIE XUMUUECKUE IKCIIEPUMEHTBI; OIIMCBIBATh U pa3jinyaTh
M3yYEHHbIE KJIaCChI HEOPraHMYECKUX COEAUHEHUM, TPOCTHIE U CIIOKHbIE
BEILIECTBA, XUMUYECKHE PEAKLIUM; KJIaCCU(PUIMPOBATH U3yUEHHbIE OOBEKTHI 1
SABJICHUA; ACJIaTh BBIBOABI 1 YMO3aKIIFOUYCHHSA U3 Ha6.]'IIO)IeHI/II71, N3YYCHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEN, MTPOrHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEILECTB I10
AHAJIOTVMH CO CBOMCTBAMM M3YYEHHBIX; CTPYKTYPHUPOBATh U3YYEHHBIN MaTepuall U
XUMHUYECKYIO HH(OPMALIUIO, TOTyYEHHYIO U3 APYTHX UCTOUHUKOB; MOJIETTUPOBATh CTPOSHHE
aTOMOB AJIEMEHTOB -3 MEpHUOI0B, CTPOCHHE MPOCTHIX MOJIEKYJT;

e B 1IeHHOCTHO — OpUEHTALIMOHHOM cepe: aHATM3UPOBATH U OLIEHUBATD MOCIEACTBHS IS
OKpY’KarolIel cpe/ibl OBITOBOM 1 MPONU3BOACTBEHHOM JAESTEILHOCTH YeJIOBEKA, CBI3aHHOM C
nepepabOoTKOI BELIECTB;

e B tpynoBoii cdepe: NpOBOANT XMMUUYECKHIA SKCTICPHUMEHT;

e B ciepe O6e30nmacHOCTH KU3HEICATETBHOCTH: OKa3bIBaTh MEPBYIO MOMOIIb IIPH OTPaBJICHUSIX,
0YKOrax U JPyTUX TpaBMax, CBS3aHHBIX C BEILIECTBAMU U JIJAOOPaTOPHBIM 000PYI0BaHHUEM.

4. Coaepxanue Kypca.
34 yacos (1 yac B HeJ1eJT10)



Ne Tema Kou-Bo yacosn Koa-Bo Koa-Bo JdomamHuii
NPAKTHYECKUX | JIAaDOPATOPHBIX | IKCIEPUMEHT
pador pador

1 XuMUs B HEHTPE ECTECTBO3HAHUS 11 2 8 9

2 MaremaTtuuecKkre pacueTbl B XUMHH 10 1 - 3

3 SIBneHus MPOUCXOAIINE C 11 3 - 10

BEIIECTBAMHU
4 Pacckasbl o xumun 2 - - -

Tema 1. Xumus B neHtpe ecrectBosHanus (11 u)

Xumus kax wacmo ecmecmeosnarnust. Ipedmem xumuu. EcTecTBO3HaHHE — KOMIUIEKC HAYK O
npupoze. Hayku o npupone: dusrka, xumus, orosorust u reorpadus. [lonoxurensHoe 1
OTPHIIATEITLHOE BO3/ICHCTBUE YeIOBEKA HA TIPHPOLLY.

[Tpenmer xumun. Terna u BerecTBa. CBOMCTBA BEIIECTB KaK MX MHAMBUYATbHbIC TPU3HAKH.
CBolicTBa BEIECTB Kak OCHOBA MX TIPUMEHEHMSI.

Memoow usyuenus ecmecmeosnanus. HabnmoaeHre kak OCHOBHOM METO]| HO3HAHUS
OKPY>KAIOILETO MUpA. Y CIIOBHS IIPOBEICHUS HaOMoaeHus. [ MoTesa Kak IpeInonoKeHHUeE,
OOBSICHSIIOILIEE WIH TPEJICKa3bIBAOILIEE POTEKAHNE HAOII01aeMOT'O SIBICHUS.
OkcnepumeHT. JlabopaTopus. DKCriepUMEHT J1abopaTopHbIi 1 JomManHuA. CrocoOb!
(uKcHpOBaHUs PE3yNIbTAaTOB IKcHepuMeHTa. CTpoeHne IIIaMEHN  CBEUH, CYXOT0 TOPIOYEro,

CIIMPTOBKH.

Mooenuposanue. Mozenu kak aOCTpaKTHbIE KOTIUU U3y4aeMbIX 00BEKTOB U IPOLIECCOB.
Mopenu B pusuke. DnektpodopHast MalllMHa Kak abCTpakTHAsE MOJIENTb MOJIHUH. Mojenu B
Ouonoruu. buonormyeckue Myspkd. Mozeny B XMMHW: MaTepHaTTbHbIE (MOJIETN aTOMOB, MOJIEKY T,
KPUCTAIIJIOB, allapaToB M yCTAHOBOK) M 3HAKOBBIE (XUMHYECKHE CUMBOJIBI, XUMUYECKHE (DOPMYJIBI U
YpaBHEHUS).

Xumuueckas cumsonuka. XuMUUYECKHE CUMBOJIbL. VX HanucaHue, IpOU3HOILIEHUE U UH-
dopmarsi, KOTOPYIO OHH HecyT. Xummdeckue Gpopmyibl. VX Hanurcanue, MpOU3HOILICHUE U
uH(pOopMaIs, KOTOpYrO OHH HecyT. IHAeKchl U KO PUIIUESHTBI.

Xumust u pusuxa. YHABEPCATHHBIN XapaKTep MOJIOKEHUI MOJIEKYIIIPHO-KUHETHUECKON TCOPHH.
[onsTst «atomy, «MoreKysIa», «uony. Kpucrammieckoe coctosiHue BellecTBa. Kpucrammieckue
pereTky TBepabIX BemiecTs. uddysus. bpoyHoBckoe ABMKEHHE.

ArperaTHoe COCTOSIHUE BelIecTBa. | a3000pazHble, XKUIKUE U TBEP/bIE BELIECTBA.
Kpucrannnueckue 1 amopdHbie TBepble BenlecTBa. OU3NUECKHe 1 XUMUYECKUE SBICHUSL.




Xumus u 2eoepaghus. I'eonornyeckoe CTpoeHUE TUIAHETHI 3eMJIsL: SIpO, MaHTHs, JTUTochepa.
DNEeMEHTHBIN COCTaB I'€0J0rMUEeCKUX COCTABHBIX YacTel Iu1aHeTbl. MUHEpalibl U TOPHBIE TIOPOIbL.
Marmarudeckuie 1 0caiouHble (OpraHn4ecKre U HEOPraHMYeCKKe, B TOM YHCIIE U TOPIOYHUE) TOPOIBL.

Xumust u buonoeus. XMMAYECKUN COCTAB JKUBOH KIIETKU: HEOpraHWYecKue (Boja 1
MUHEpAIbHBIE COJIM) U OpraHnyeckue (OeNKH, KUPBI, YTIIEBOAbIL, BUTAMUHBI) BetiecTBa. [IpocThie 1
CJIO’KHBIE BEILIECTBA, UX POJIb B )KU3HEIEATEIILHOCTH OpraHu3MoB. bruosiornueckast posb BOJbI B
*uBoi kietke. @orocuntes. Ponb xiopoduina B mporecce porocuntesa. bruonornueckoe
3HAYEHUE KUPOB, OEITKOB, F(PUPHBIX Mace, YIJIEBOJAOB M BUTAMUHOB VIS )KU3HEACATEIIBHOCTH
OpraHU3MOB.

Kauecmeennvie peakyuu 86 Xumuu. IlonsTHE O KaUueCTBEHHBIX pe€aKuuAX KaK O pCaKIusix,
BOCIIPUHUMACMBbIX OPIraHOJICTITHICCKUX: C IIOMOIIIbBIO 3PCHUA, ClIyXa, O0OOHSHHUA. AHAIMTHIECKUI
3(1)(1)6KT. OHpeI[CJIHeMOG BCIICCTBO U PCAKTHUB HA HCIO. Bo03MOXXHOCTh U3MEHEHUS UX POJIK Ha
IMPOTHUBOIIOJIOKHYTO.

JdeMoHCTpaUMu.

1. Komekiws pa3HbIX TN M3 OAHOTO BEIECTBA MM MaTepuralia (Harprumep, 1abopaTopHas ocya
u3 crekna). 2. Komekmus pa3nimyHbIx Tei win GoTorpaduii Tel 13 aTFOMUHUS T HILTFOCTPALN
WJIEH «CBOMCTBA — MPUMEHEHUEY.

3. YueGHoe 0bopyaoBaHKe, UCIIOIb3yeMOe PU U3YUeHUH (pu3uku, Ouonoruu, reorpapuu u
XUMHU.

4. DnektpodopHas MalIvHa B ICHCTBUHL.
5. T'eorpaduueckue moaenu (rao0yc, KapTa).

6. bronornueckue Moeny (MyJISKU OPraHOB U CUCTEM OPTaHOB PACTEHUM, )KUBOTHBIX H
YeJIOBEKA).

7. ®usnyeckre 1 XUMUYECKHE MOJIESTH aTOMOB, MOJIEKYJT BELIIECTB U MX KPUCTAIUTMYECKUX PEIIETOK.

8. OOBeMHBIE U IAPOCTEP)KHEBBIE MOJIENM MOJIEKYJT BOJIbl, YIJIEKUCIIOTO ¥ CEPHUCTOrO ra30B, METaHA.
9. PacnipocTpaneHue 3amaxa 0/1€K0JI0Ha, TyXOB WIH A€30JI0paHTa Kak npouecc 1updy3uu.

10. O6pa3ibl TBEPIBIX BEIIECTB KPUCTAINUECKOTO CTPOCHHSL.

11. Moaenu KpUCTaJUTMYECKUX PEIIETOK.

12. Tpu arperaTHbIX COCTOSTHUS BOJBI.

13. IlepenBaHue yTIIEKUCIIOTO ra3a B CTakaH, ypaBHOBEILLICHHBIN Ha Becax.

14. Kosekiuys KpUCTaLIMYECKUX U aMOP(HBIX BEILIECTB U U3CIUNA U3 HUX.

15. Konnekiust MUHEpanoB (JIa3ypuT, KOPYH/I, XaJIBKOITUPHT, (MIIFOOPHUT, TAJIHT).

16. Korekiust rOpHBIX OO (TPaHUT, pa3IMIHbIe ()OPMBI KAJIBIIUTA - MEJI, MPaMOp, U3BECTHSIK).

17. Komnekuust Toprodux UCKonaeMbIX (He(hTh, KAMEHHBIN yTroiib, CIAHIIbI, TOP®).



18. CHI/IpTOBaH 9KCTpPAKIUA X.]'IOpO(I)I/IJUIa 13 3CJICHBIX JIMCTHCB.

19. IpokanuBaHue CyXoi 3eJICHN PaCTeHUI B My(eIbHOM TIeUH SIS KOJTMYECTBEHHOTO OIPECICHIUS
MHUHEpPAIBHBIX BEIIECTB B HUX.

20. KauecTBeHHas1 peakuysi Ha KUCJIOPO/I.
21. KayecTBeHHast peakiysi Ha YIJIEKUCIIbIH ras.
22. KauecTBeHHas peakiys Ha U3BECTKOBYIO BOTY.
JlabopaTopHbIe ONBITHI.
1. Onucanue CBOMCTB KUCJIOPOAA, YKCYCHOM KUCIIOTbI, aTFOMUHHUSL.
2. CTpoeHue IIaMeH! CBE€YH (CIUPTOBKH, CyXOr0 TOPIOYETO).
3. Habmonenne OpOyHOBCKOTO IBUKEHHUS YACTUYEK YEPHOU TYIIN O] MUKPOCKOIIOM.
4. N3y4eHune rpaHuTa ¢ MOMOILLBIO YBEIUYUTEIBHOIO CTEKJIA.
5. OGHapy keHHe KHpa B CEMEHAX MOACOTHEYHHKA M TPEIKOT0 opexa.
6. O0Hapy>xeHue 3(hUPHBIX Macel B areIbCHHOBOM KOPKe.
7. OOHapy>keHHe Kpaxmalia v Oerka (KJICHKOBUHBI) B TIIIICHUYHON MYKE.
8. OOHapy keHHUEe YTIIEKUCIIOTO T'a3a B BBIIBIXaEMOM BO3/IyX€E C TIOMOIIIBIO H3BECTKOBOW BOJIBI.
JlomMalHuii JKCIIepUMEHT.
1. M3roroenenue Mozienei MoJIeKyJ1 U3 IUIaCTUIIMHA.
2. lnd¢dysuns noHOB epMaHraHaTa Kajus B BOJIE.
3. U3yuenne ckopoctu uddy3un a3po3oeil.
4. Iucpdysust caxapa B BoJE.
5. OIBITHI € MyCTOM 3aKPBITOM ITACTUKOBOM OYTHUIKOM.
6. KonmuecTBeHHOE olpeieNieHne CoIep KaHNsl BOJIbI B CBEXKEH 3€TIEHM.
7. BzaumopeiicTBre acKOpOMHOBOM KUCTIOTHI C HOZIOM.
8. M3yuyeHue cocTaBa MOJMBUTAMUHOB U3 JOMAIITHEH allTeUKH.
9. ObHapyx)eHre KpaxMaia B MPOIYKTaX MATAHUSI.

IpakTuyeckas pagora 1. 3HakoMCTBO ¢ JabopaTtopHbIM 00opyaoBanueM. [IpaBuia
0e30MacHOCTH Mpy paboTe B XUMHYECKOM KabuHeTe (JTabopaTopun).

IpakTuueckasi padora 2. Habronenue 3a ropsiieii CBEYOM. Y CTpOKUCTBO CITUPTOBKH.
[paBuna paboThl ¢ HarpeBaTeIbHBIMHI IPHOOPAMHUL.



Tema 2.
MaremaTuyeckue pacuersl B xumun (10 v)

Omnuocumenstvle AMoMHAsA U MONEKYIAPHAsA maccyl. [ToHsTHE 00 OTHOCUTENIBHBIX aTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJHOM eAuHUILIBL. OIpenereHne OTHOCUTEILHON aTOMHOM
MacChl XUMHUUYECKHX JIEMEHTOB 110 Iepuoanyeckoil Tabnuue. Haxoxaenue no gopmyie
BELIECTBA OTHOCHUTEJIbHOU MOJIEKYJIIPHOM MAacChl KaK CyMMbI OTHOCUTENIBHBIX
aTOMHBIX MacCC COCTABIIONIMX  BEILIECTBO XUMUYECKUX DJIEMEHTOB.

Maccosas 0ona xumuueckozo s1emenma 6 ciodxcHom eeujecmee. I1oHSATHE O MACCOBOH JI0MIE -
(W)  XUMHYECKOTO 3JIEMEHTA B CJIOXKHOM BEIIIECTBE U €€ pacyeT 1o opMyIIe BEIIeCTBa.
Haxoxnenne popMysbl  BEIIECTBA 10 3HAUSHHSIM MaCCOBBIX J0JIei 00pa3yIOLIMX €ro SJIEMEHTOB
(st 2-4acoBOTO U3YUEHHS Kypca).

Yucmvle sewgecmea u cmecu. T1oHATHE 0 YICTOM BeniecTBe U cMecu. CMecH ra3000pa3Hble
(BO3IyX, MPUPOTHBIN Ta3), KUAKKe (He(Th) U TBepIbIe (TOPHBIE TIOPOJIBI, KYJTMHAPHBIE CMECH,
CHHTETHYECKHE MOFOIIHE cpeicTBa). CMeCH TOMOT€HHBIE U TeTEPOTCHHBIE.

Obvemnas 0ons komnonenma 2azo6oti cmecu. 1lonsiTue 06 00beMHOM J1071€ () KOMIIOHEHTA
razoBoii cMecr. CocTaB BO3/Iyxa U MPUPOAHOTo raza. Pacuer o0bema KOMIIOHEHTa Ta30BOM CMECH T10
€ro 00BEMHOM J101e, 1 HA00OPOT.

Maccosas oons seugecmea 8 pacmsope. I1oHATHE 0 MaCCOBOH JI0JIE (W) BEILIECTBA B paCcTBOPE.
PactBopuTens 1 pacTBOpEHHOE BelliecTBO. PacueT Macchl pacTBOPEHHOIO BELIECTBA 10 MACCE
pacTBOpa M MacCOBOM JI0JI€ paCTBOPEHHOI'O BEILIECTBA U IPYTHE PACUETHI C UCIIOIB30BAHUEM ITHX

HOHATHUI.

Maccosas 0ons npumecetl. IlousiTre 0 YUCTOM BelIeCTBE U MpuMecH. MaccoBast A0S (W)
npuMecH B o0pasiie ucxoaHoro BemecTBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO
BELIECTBA 10 MACCE BEILIECTBA, COACPIKALLETO OIIPEIEICHHYIO MACCOBYIO JI0JII0 IPUMECEH, U
JpYTHE PacueThl C HCIOJIb30BAHUEM ITUX MOHITUH.

JdemoncTpamuu.
1. MuHepansl KynpuT U TEHOPHT.
2. Oxcun prytu(Il).
3. Komexiuu pa3ianyHbIX BUJJOB MpaMopa U W3eNIni (MM WILTIOCTpALMA U3/eNuil) U3 Hero.
4. CMech peyHOTro M CaxapHOro MecKa U UxX pas/ieliCHuE.
5. Komneknust «Hed1b 1 HEQTETPOIYKTHI».

6. Konnekuust ObITOBBIX cMecel (KyJIMHAapHBIE CMECH, CHHTETHUECKHE MOIOIIHE CPEJICTBA,
LIaMITyHH, HAlWUTKU U JAp.).



7. Anarpamma 00EMHOTO COCTaBa BO3AyXa,
8. lnarpamma 00beMHOI0 COCTaBa MPUPOJIHOTO rasa.

9. IlpuroToBieHue pacTBOpa C 3aJaHHBIMA MAaCCOM U MacCOBOM J0JIEl paCTBOPEHHOIO
BEIECTBA.

10. O6pa31el BEIIECTB U MAaTEPUATIOB, COACPIKAIIIX ONPEACICHHYIO JOI0 IPUMECEH.
JloMalmIHUi JKCIIEPUMEHT.
1. M3ydeHne coctaBa OBITOBBIX KYyJMHAPHBIX U XO3SMCTBEHHBIX CMECEH 1O STUKETKaM.

2. IlpuroroBneHue pacTBopa CoJii, pacyeT MaCCOBOM J10JIM PaCTBOPEHHOT'O BEIIECTBA U OIBITHI
C  MOJY4YE€HHBIM PacTBOPOM.

3. U3yueHue coctaBa HEKOTOPBIX OBITOBBIX U (hapMalEBTHUECKUX MPENapaToB, COACPIKALINX
OINPENIEIICHHYIO JIOJII0 IPUMECEH, 110 UX ITUKETKAM.

IMpakTnyeckas padora 3. [I[purotoBiaeHue pacTBopa ¢ 3aJJaHHON MacCOBOM J10JIEH
PacTBOPEHHOTO BEIIECTBA.

Tema 3.
SIByienus, npoucxoasimue ¢ Bemecrsamu (11 1)

Pa3zoenenue cmeceii. [lonsitTue o pazneneHuy cMeceil 1 OYUCTKe BemecTB. HekoTopsie
MPOCTEHIIINE CIOCOOBI pa3/ieiIeHUsI CMECcel: MPOCEHBaHUE, pa3ielIeHHe CMECe MarHUTOM,
OTCTaWBaHUE, JeKaHTAIUs, IEHTPU(YTUPOBAHHUE, pa3ICTICHUE C TTOMOIIIBIO JACTUTEILHON
BOPOHKH.

Qunbmposanue. PuIbTpoBaHUE B 1abopaTopuu, ObITY M Ha Ipou3BocTBe. OUIbTpar.

Aocopoyus. Ilonstue 06 ancopOIUK 1 ancopOeHTax. AKTUBUPOBAHHBINA yroJib KaKk
BOXHEWIINN afcOopOEHT, eT0o UCTI0Ib30BaHNE B OBITY, HAa POU3BOJICTBE U B BOCHHOM JIEJIE.
YerpolicTBo IIPOTUBOTA3a.

Hucmunnayus, kpucmaniuzayus u evinapueanue. JJACTUIIANUA KaK IPOLECC
BBIICJICHUS  BEILIECTBA U3 XKHUJAKOW cMecu. JlucTuiuinpoBaHHas Bojia U 001acTu ee
npumenenus. [leperonka nedpru. Hegrenponykrsl. @pakunoHHast eperoHKa XKUIKOT0
Bo3ayxa. Kpucrannuzanus u BelmapuBanue B JabopaTopuu (KpUCTAIIU3ATOPHI U
¢bapdopoBbie YALIKK AJIs BBITAPUBAHUS) U TIPUPOJIE.

Xumuueckue peaxyuu. 11oHATHE 0 XUMHUECKOU pEeaKLMU KakK Ipolecce
IIPEBPAILCHUs OJHUX BELIECTB B ApYyrue. Y CIIOBUs TCUCHUS U IIPEKpaALCHUs XUMUYECKUX
peaKuuu.

Hpu3HaKu XUMU4YecKux peam;m?. U3menenue OBE€Ta, BbIIIaJCHHUEC OCaaKa,
PaCcTBOPCHUC OCaJiKa, BBIACJICHUC I'a3a.



JdemMoHcTpanuu.
1. ITpocenBaHne cMecU MYKH M CaXxapHOTO IecKa.
2. Pazgenenue cMecu MOPOLIKOB CEPBI U KEJIe3a.
3. Pa3nenenue cMecH MOPOLIKOB CEPBI U MECKa.
4. Paznenenrie cMecH BOJIBI M PACTUTEIBHOTO Macia ¢ MOMOIIBIO IETUTEIbHON BOPOHKH.
5. HentpudyrupoBanue.
6. ®uiabTpOBAHUE.
7. PeciupaTOpHbIE MAaCKH U MapJieBble MOBA3KU.
8. AncopOLHOHHbBIE CBOWCTBAa aKTUBUPOBAHHOT'O YTJISL.
9. Cunukarenb U €ro NPUMEHEHUE B ObITY U JIETKOW MPOMBILIIIEHHOCTH.
10. IIpoTtuBoTras u ero ycTpoucTBO.

11. TlonyyeHune AUCTUINTUPOBAHHON BOJBI C MMOMOIIBIO 1a0OPATOPHON YCTAHOBKU IS
MEePETOHKH KUAKOCTEH.

12. Konnexmus «Hed1s 1 HEDTEPOTYKTHI».
13. Paznenenue cMecu mepMaHraHara U Juxpomarta Kajlusi CliocoO0OM KPUCTAIIM3AIUH.
14. B3aumopelicTBUE MOPOIIKOB Kejie3a U Cephl MPH HarpeBaHUU.

15. IlonydeHue yriekucaoro ra3a B3auMoJIeHCTBHEM MpaMopa ¢ KUCIOTON U 0OHapyKEHHUE
€ro ¢ MOMOIUIbI0 U3BECTKOBOM BOJIBI.

16. Karanutuueckoe pa3iaokeHHe IEPOKCUIa BOJOpoia (KaTalu3aTop — JHUOKCHU]
MapraHua). 17. @epMeHTaTUBHOE pa3iiOkKeHUE TEPOKCHIa BOJOPOa C TOMOIIbIO KaTajl a3bl.

18. KuCOTHBIN OTHETYIINUTEND, €r0 YCTPONCTBO U NPUHIUI AEHCTBHUS.
19. Peakuus HelTpanu3anuu okpameHHoro GeHosndraaenHoM pacTBOpa MIET0UYH KUCIOTOM.

20. B3aumoieiicTBHE pacTBOPOB NEpMaHTaHaTa U AUXPOMAaTa KaJlusl ¢ paCTBOPOM CyJbduTa
Hatpus. 21. [Tonydenue ocaaka ruapoxcuaa meau (I1) wim rugpokcuna xemnesa(lll)
peakmueil oOMeHa.

22. PacTBOpEeHME NMOJYUYEHHBIX OCAJKOB I'HAPOKCHIOB METAJJIOB B KUCJIOTE.

23. IlonyyeHue yriaeKuCIOro ra3a B3auMoICHCTBIEM pacTBOpa KapOoHaTa HATPHS C
KHCJIOTOM.

JlaGopaTopHbIe ONBITHI.

1. U3rotoBnenue GpmwibTpa U3 GUILTPOBAIBHON OyMaru uim OyMakHOU calleTKu.



2. N3y4yeHne yCcTpONUCTBA 3aKUTAJKHU U €€ TIJIAMEHU.
JdomamHui 3KCepuMeHT.
1. Paznienienrne cMecu Cyxoro MOJIOKa U pe4HOro Mecka.

2. M3rotoBiieHne MapeBOil MOBA3KHU KaK CPEICTBA MHAWBUAYAIbHOM 3aIIUTHI B IEPHOJT
SMUJEMUH TPUIIIA.

3. OTcTanBaHUE B3BECH MOPOILIKA JJIsI YUCTKHU MOCYbI B BOJIE U €€ JIEKaHTalUA.
4. AncopO1iusi akTHBUPOBAHHBIM YTJIEM KPACSIINX BEIIECTB METCU-KOJIBI.
5. Ancop0Ouus KyKypy3HbIMH MMajJOuYKaMH MapoB MaXy4uX BEIIECTB.

6. I/I3yquHe COCTaBa U MPUMCHCHUSA CUHTCTUYCCKUX MOIOIIUX CPCACTB, COACPIKAIIIUX
OH3HUMBI.

7. PaznoxxeHre cMecu MUThEBOM COJbI MU CaXapHOM MyAphl IPU HarpeBaHUH.

8. PactBopenue B Bojae Tabnetku acnupuna YIICA.

9. [IpuroroBiieHrE U3BECTKOBOM BOJABI U OMBITHI C HEM.

10. BzaumoseiicTBUe pacTBopa MepMaHraHaTa Kajaus ¢ aCKOpOMHOBON KUCIOTOM.

IIpakTnueckasi paéora 4 (qomManIHU SKCIIEPUMEHT). BripaniuBanue KpuCcTalJIOB
COJIH.

IIpakTuyeckas padora S. OuncTka NOBapeHHON COJIU.

[MpakTuyeckas padora 6 (qomamnuii skcriepuMenT). Koppo3us meranios.

Tema 4.
Pacckasbl mo xumun (24)

Yyenuueckas xonghepenyus « Boioarowuecs pycckue yuenvie-xumuxuy. XXu3Hp u
nestenbHocTh M. B. Jlomonocosa, [I. 1. Menneneea, A. M. bytneposa.

Konxypc coobwenuii yuawuxcs «Moe nooumoe eewjecmesoy. OTKpBITHE, TTOTyICHUE U
3HaUY€HHE BHIOPAHHBIX YUYalllUMUCS BEIIECTB.

Konkypc yuenuueckux npoexmos. VccnenoBanust B 00J1aCTH XUMUYECKUX PEAKIIMMA:
(GoTOCUHTE3, FTOPEHHUE U MEJUIEHHOE OKUCIIEHUE, KOPPO3HS METAJNIOB U CIIOCOOBI 3aILUTHI OT
Hee, Jpyrue peaklnu, BbIOpaHHbIE yUalIuMUCS.



5. KanenpapHo-teMaTH4yecKoe IVIAHUPOBaHHE

Koua-Bo JlaTa
4yacos
NPOBeACHHUS
Ne Tema 3anaTus 3aHATHA
34 o o
IJIaHy dakty
Tema 1. Xumus B nenrpe ecrecrsosHanus.(11 4)

1 | Xumus kak yactb ecrectBo3Hanus. [Ipeamer 1

xumuu. BBoaHbIil nHCTpyKTa)x 1o Th.
2 | MeToapl u3y4eHHs €CTECTBO3HAHMSL. 1
3 | Ipaxktuueckas padora Nel «3HaKOMCTBO C 1

nabopaTopHbIM 000pynoBanueM. [IpaBuiia TEXHUKH

0e30macHOCTH NpU paboTe B XUMHYECKON

nabopaTopum»
4 | Ilpaktuueckas pabota Ne2 «Habmonenue 3a 1

rOpsILIEeN CBEYOM. Y CTPOMCTBO CIIMPTOBKH.

[TpaBuia paboThI ¢ HAarpeBaTeIbHBIMHA IPUOOPAMID)
5 | MoaenupoBanue. 1
6 | Xumunueckas CHMBOJIMKA. 1
7 | Xumus u ¢pusnka. YHUBEpCalIbHbIM XapakTep — 1

KMHETUYECKOW TEOPUH.
8 | Xumus u ¢pusuka. ArperatHble COCTOSHUS 1

BELIECTB.
9 | Xumus u reorpadus. 1
10 | Xumwus u Ouonorusi. 1




11 | KagecTBeHHbIE peakliii B XUMHUH. 1
Tema II. MatemaTuke pacuerbl B xumuu. (10 4)
12 | OTHOCHUTENBbHAS aTOMHASI M MOJIEKYJIsIpHAs Macca. 1
13 | MaccoBas 10151 37IEMEHTa B CJI0KHOM BEILIECTBE. 1
14 | YucTtele BemecTBa U CMECH. 1
15 | O0beMHas 1011 KOMIIOHEHTA ra30BOl CMECH. 1
16 | MaccoBas 107151 paCTBOPEHHOT'O BEILIECTBA B PACTBOPE. 1
17 | [Ipaktrueckas padota Ne3 «IIpurotoBienue 1
pacTBOpa ¢ 3aJJaHHOW MAacCCOBOM J0JIEi
PacTBOPEHHOTO BEIIECTBAY
18 | MaccoBas 1071 npuMecen. 1
19 | Pemenue 3a1a4 1 yrpaxHeHUH 10 TEME 1
«MaremaTiKa B XUMHH»
20 | Pemenwne 3amau 1
21 | Pemenue 3a1au 1
Tema III. SIBienus, npoucxoasimue ¢ Bemecrsamu. (11 4)
22 | Pa3nenenue cMecen. 1
23 | ®unbTpOBaHHE. 1
24 | AncopOrusi. 1
25 | Juctunnsuus, KpUcTauIn3alys, BeIIapUBaHUe. 1
26 | IlpakTrueckoit pabotel Ned (moManrHwmii 1
JKCIIEpUMEHT )« BhIpaluBaHue KPUCTAILIOB COJIN».
O6cyxaenue paboTsl. MITorn KOHKypca Ha JTydInui
KpHUCTaJLI.
27 | Ilpaktuueckas padbota NeS «OuncTka noBapeHHON 1
COJIH
28 | XumMuueckue peakiuu. 1




29 | Ilpu3Haky XUMHUYECKUX PEAKLUI. 1

30 | Ilpaktuueckoil paboTel Ne6 (momManiHuii 1
skcniepuMenT) «Kopposuu MetamioBy. O0CyxaeHne
nToroB. KoHKypc Ha JIy4Iinii 3KCIEpUMEHT.

31 | [IpomexxyTouHas aTTecTalus 1

32 | XuMHuecKHue peakuy B HallEeH KU3HH. 1

Tema IV. Paccka3bl no xumuu (2 4)

33 | Yuenuueckas koHpepeHuUs «Boaaromuecs pycckue 1
YYEHBIE-XUMUKI»

34 | Konkypc coobuienuit yuamuxcs «Moe mrobumoe 1

XHUMHUUYCCKOC BCIICCTBO»

6. TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4aKOIIUXCS.

B pe3yjabTaTe U3ydeHusl Kypca oﬁyqaloumiica HAYYUTCHd NOHUMATH

®  XUMUUECKYI) CUMBOJIUKY: 3HAKU XUMHUYECKUX DJIEMEHTOB, (DOPMYJIbI XUMUUECKHUX
BCIIECTB;

® gaxcHellwiue XUMUYECKUEe NOHAMUA: XUMUICCKUN FJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHBIE aTOMHAsI U MOJIEKYJISIPHASI MacChl;

®  OCHOGHbIE 3AKOHbl XUMUU: COXPAHEHUSI MAaCChl BELIECTB, IOCTOSHCTBA COCTABA;

HO.]'[y‘-II/IT BO3MOKHOCTb HAYYUTHLCHA

* HA3bl6AMb: XUMUYCCKHE SJIEMCHTBI, COCAUHCHUS,

* 00bsACHAmMb: GU3NICCKUN CMBICIT ATOMHOTO (TIOPSIKOBOT0) HOMEpa XUMHYECKOTO
3JIEMEHTAa, HOMEPOB IPYIIIBI U IEPUOJIA, K KOTOPBIM JIEMEHT IPUHAMIIEKUT B IEPUOIUYECKON
cucreme /1. 1. MenpgeneeBa; 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB B MpeIeiIax
MaJIbIX TIEPUOIOB U IJIaBHBIX HOATPYII; CYIIHOCTh PEaKIUi HOHHOTO OOMEHa;

* onpeodenamp: COCTaB BEIICCTB 10 UX (HOpMyJiaM;

* cocmagnams: GOpPMyIIbl HEOPTAHUUECKUX COSAMHECHUI;

* oOpawampca ¢ XUMHUYECKOM MOCYA0U 1 1ab0paTOPHBIM 000pYI0BaHUEM;

* 8BIYUC/IAMb: MACCOBYIO JIOJIFO XUMUYECKOTO AJIEMEHTa 10 (hOpMyIie COeTUHEHUS;
MacCOBYIO JIOJIIO BEIIIECTBA B PacTBOPE;




Hcnoab3oBath NprnodpeTeHHbIC 3HAHUS U YMEHUS B IPAKTHYECKOM 1esITeIbHOCTH U
MOBCEIHEBHOM KNU3HH IJIA:

* 6e30macHOro o0palleHus ¢ BelecCTBaMU U MaTepUallaMu;
* DKOJIOTMYECKH I'PaMOTHOI'O TIOBEJIEHUS B OKPYXKalOIIeH cpeie;
* OLICHKH BJIMSIHUSL XMMHUYECKOTO 3arpsI3HEHUSI OKPYKaIOLEel Cpe/ibl Ha OpraHu3M
YeJI0BEKa;
* KpUTHUYECKON OLIEHKH MH(OPMAIIMK O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;
IPUTOTOBJIEHHS pACTBOPOB 33JaHHOM KOHILIEHTpaLUH

7. Y4eOHO-MeTOAMYECKMH U MATEPUAJIbHO-TEXHUYECKOE
olecneyeHue Kypca.

YMK:

I'a6puemnsia O. C. Boansii kypc B xumuro 7 kiacc. [Iponenesrudeckuii kype. M. : [Ipoda, 2007-
2010 rr.

2)["abpuensn O. C., unapesa I'. A. Xumun: MeTtoauueckoe mocodue K mporeaeBTHIECKOMY KypCy
7 xnacc. M.: [Ipoda, 2007-2010 rr.

Ilepeuyennb 1a60paTopHOro 000PYI0BAHUS, IPH BHINIOJHEHUH NPAKTHYECKON YaCTH Kypca.

1) TlpuGopsl u 000pyIOBaHKE IS TPAKTHYECKON pabOThI
MukponabopaTtopusi XUMAYECKast
[TpoOupKY CTEKISHHbBIE
Kon0b1 koHnueckue
Craxanbl cTeKJIsTHHBIE Ha 50 MIL.
[Tatouky cTEKIISTHHBIE
TpyOKu COeTMHUTENbHBIE: CTEKIISTHHbIE, PE3UHOBBIE.
[TpoOku pe3uHOBBIE
CrnupToBKH
Jeprxarenu 1yist mpoOUPOK
[TaTtuB 1abopaTopHBbIit
[ITaTuB 1151 IPOOUPOK
Boponka crexinsiHHas
OWIbTp
Crmmuku
AcOGecToBasi ceTouka
e Jlyunnku
2) PeaxTuBBI
e  KucnoTsl: comnsiHasi, CepHasi, a30THasL.
o Illenoun: TMAPOKCHI HATPUS, TUIPOKCH]T KAITBIIHS.
e Ocnoanust: runpokcun meau (I1), runpoxeun sxemnesa (111)
e Comu: kapOoHaT KajbLwst, xJopu Hatpus, xiopua Meau (1), autpar cepedpa,
xJopu1 6apuisi, KapOOHAT HATPHS, XJIOPH]T AITFOMUHMS, IEPMAHTOHAT KaJIvsi, HUTPAT
KaJusi, MeIIHBIN Kymnopoc, cynbgar sxene3a (1), cynsdar nunka, cynepdocdar,
aMMHavHas CeJIMTpa, MOYEBUHA (xapOamm ), XJIOpU Kaus, CyIb(ar HaTpus,



Cynb(har aTFOMUHMSL
e [IpocTeie BemeCTBA: YIOJIb, LIMHK, JKEIE30, ATFOMUHUM, MarHuii, Me/lb, CBUHELL.
e  (CJoXHBIE BEILIECTBA: MPaMop, caxop.
e  MHmukaTopsbl.

HpnMepm,Ie TEMbI JOKJAA0B yYalluxcs

1. Yye6a M.B.JlomoHocoBa B Mockge (1731— 1735).
2. Bxuag M. B. JIoMmoHOCOBa B pa3BUTHE XUMHH.
3. ITepeBoa Ha cOBpeMEeHHbIN pyccKul s3bIK JokIana M.B.JlJomonocosa «CioBo 0

M0JIb3€ XUMHUM», B ITyO1myHOM coOpannu MimnepaTopckoii akaieMun HayK ceHTs0ps 6 nus 1751
r., ToBOpeHHOEe Muxaninom JIOoMOHOCOBBIMY.
4. M. B. JIoMOHOCOB 0 I10OJIb3€ CTEKIIA.

5. M. B. JIoMOHOCOB — OCHOBATEIIb IEPBOH XMMHUYECKOH Jlaboparopuu B Poccum.

6. Kpyr Hayuynsix uarepecos M. B. Jlomonocosa.

7. . Y. MenneneeB — y4eHbIN ¢ MUPOBBIMH 3aCTyTaMHu.

8. . . MenneneeB — OpraHu3aTop M IEPBBIM IUPEKTOP [ 1aBHOM naatsl Mep U
BECOB.

9. . . MenneneeB — ucciie10BaTeNb BO3LyXOIUIABAHUSA.

10. 1. 1. MenneneeB — co3aaTtenb 0€3ApIMHOTO ITOPOXa.

11 Opy3ss u xoswteru Jl. . MenaeneeBa B chepe HayKu, TEXHUKU U KYJIbTYPHI.

12. MexayHapoaHble KOHTAaKThI U Ipu3HaHue 3aciayr . . Menneneesa.
13. Veaeuenus [. . Menneneena.

14. Nmenem [I. 1. MeHieneeBa Ha3BaHHI...

15. Anekcannp MuxainoBuu byTiiepoB — 3amedaTeIbHbIA PYCCKUM XUMUK.
16. A. M. ByTiepoB — BbITaIOMIKINCS OHUOTIOT.

17. Hpy3bs u komiern A. M. byTtieposa.

IIpumepHbIe TeMbl co00mIeHUIT «MO0€ JII00MMoOe BelecTBOY.

I. Anmas.

2. AMMHax.

3. bopHnas kucnora.

4. ['may6epoBa coJb.

5. WNHepTHBIE rassl.

6. Hon.

7. Manaxur.

8. Mpamop.

9. [Tepexuch Bogopoaa.
10. IlepmaHranar xaaus.
11. IIutneBag cona.

12. IToBapeHHas coJIb.
13. Caxapos3a.

14. Yraekucnsii ras.

15. YKcycHas KucoTa.
16. OTUIOBBIN CIUPT

Tembl NpoeKTHBIX padoT
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. IlepciekTUBBI pa3BUTHUSA XUMUU.
. I3 ucropun xumumu.
. Tkann: mponutoe u Hacrosee.

. Yto MBI 3HaeM O BeliecTse?

. Cxazanusa 00 OJHOM BEIIECTBE.
. UcTopus cinuku.
. Boxa B xocmoce.

. XuMus — 1oJIb3a WiIn Bpca. Pe3YJ'II)TaT COOHOJJIOTHYCCKOI'O OIIpoca.

. Ku3np — B3aMOIeiCTBUE MEKIY MOJICKYJIAMH.
XUMHS U BUPTYyaJIbHBI MUD.

BemecTBa Ha 3emie U B KOCMOCE;

HcTopust OTKPBITHSI XUMHYECKOTO 3y1eMeHTa Ne.. ..
Campblil IepBbI XUMUUECKUN 3JIEMEHT.

OT anxuMUHU K HACTOSIIEN XUMUH.

[TaMATHUKY UCTOPUU U apXUTEKTYPbl B IPOMBIIUIEHHBIX FTOPOJaX.
XUMHS U UCKYCCTBO.

MeTtaiuibl B HCKYCCTBE.

apmonust xuMuueckux Gopmy.

Koe-uto 0 3epkanax.

HNwmeeT 11 Boja namsTh?

Crekna — XxaMeJIEOHBI.

doTorpadus U XUMUS.

boi1 nmoxuparensimM MeTaioB.

Pexnama: AOCTOBCPHOCTH C MO3UIIUU XUMHH.
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