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1. IosicHuTenbHAA 3aMUCKA.
Jannas mporpamma paspaborana Ha ocHoBe IIpumepnoit mporpammsl O.C. T'abpuensna
«BBeneHne B XUMHIO BELIECTBa» 7 KJIacc.
OO1ee npeacTaBlIeHUe 0O HOBOM IIKOJIBHOM IPEIMETE yJalluecs MOoIy4aroT MNPy U3y4eHUU
Kypca “BBemenune B xumuio”. Cpenu mnpoOjeM B MpernoAaBaHUU XUMHUH HauOOJIbIINE
CJI0’KHOCTH JJIs [1€JarorOB COCTABJISIOT JBE.
[lepBast CIOXHOCTh 3aKIHOYAETCS B 3HAUUTEIBHOM IEpPErpy3Ke Kypca XUMHM OCHOBHOM
LIKOJIBI B CBSI3U € IEPEXOJOM HA KOHIIEHTPUUECKYIO CUCTEMY. IHTEHCUBHOCTD MPOXOKICHUS
MaTepuaia B §-M KJlacce HE IO3BOJISIET CO3/aTh YCIOBHS ISl PAa3BUTHsI [103HABATEIBHOIO
UHTEpeca K IMpeAMEeTy, A IMOCTENEHHOIO YCBOCHMS CIIOXKHBIX 0a30BBIX XHUMHYECKUX
nousituii. He cmydaiilHO TO pe3ynbraraM MOHUTOPHMHTA B paMkax (eaepaibHOro
9KCIIEPUMEHTA 10 COBEPIICHCTBOBAHUIO CTPYKTYPBI M COJEp>KaHUs 00IIero oOpa3oBaHUS
y4allyecs: Ha3bIBAIOT XUMHIO B YHCIIE CAMBIX HETFOOUMBIX MPEIMETOB.
Bropas mpoOnema 3akiio4yaeTcs B COKpAaIlleHMM OObeMa 4YacoB HAa HM3yuye€HUE XMMHU Ha
0a30BOM ypoBHE B cTapiied npoduiabHOi mikosie. OgHOro 4aca B HEACNIO HEAOCTATOYHO
JIaxke Ui Oerjioro 3HaKOMCTBA C OPTaHUYECKMMH BEUIECTBAMH, COCTABIISIIOIIMMH OCHOBY
ku3HU Ha 3emuie. B 11-M kiacce 3HauMTenbHas 4acTh y4eOHOTO BPEMEHU pacXOayeTcs Ha
MOBTOPEHHE, a TOUHEE, IOBTOPHOE MPOXOXKJACHNE OCHOBATEIHHO 3a0BbITHIX MOHITUN, TEOPU
U 3aKOHOB OOHIEM XMMMH, pPAacCMOTPEHHBIX, HO HEAOCTATOYHO IIPOYHO YCBOECHHBIX B
OCHOBHOU LIKOJIE.
Kak cnenctBue ykazaHHBIX HETaTUBHBIX TEHJIEHIIMI, CO3AaeTCs peajbHas yrpo3a CHUKEHHUS
HEKOTJla BBICOKOTO YypPOBHS XHMHYECKOTO OOpa3oBaHHMs B CTpaHe, CJIOXKHOCTU C
00€eCreYeHHOCTbI0 YUUTENIEH €CTECTBEHHOHAYYHBIX IUCHUIUIMH yUeOHON Harpy3Koil..
Hayano cucteMHOro n3y4yeHusi XuMuu B 7-M KJIacce MO3BOJISIET:
- YMEHBIINUTh UHTEHCUBHOCTh IIPOXOXK/IECHUS y4eOHOI0 MaTepHasa B OCHOBHOM LIKOJIE;
- TOJYYUTh BO3MOXKHOCTb U3yuamv, a HE NPOXOOUmMs STOT MaTepuall, UMETb BpeMs JUIs
OTpabOTKU U KOPPEKLIMU 3HAHUH ydaluxcs;
- (hopMUpOBaTh YCTOMUUBBIN ITO3HABATENILHBIA HHTEPEC K IPEIMETY;
- MHTETPUPOBaTh XHUMHIO B CHCTEMY €CTECTBEHHOHAyUHBIX 3HAaHUN UIsi (HOPMUPOBAHUS
XUMHUYECKON KapTHHBI MUPa KaK COCTABHOW 4aCTHU €CTECTBEHHOHAYYHOW KapTUHBI.
Kypc xuMuu OCHOBHOM LIKOJBI MpeAjiaraeTcss u3ydyaTb B JIBa 3Tama: B CTaTUKE — COCTaB,
CTpoeHHE M (U3NYECKHE CBOMCTBA BEIIECTB, M B JWHAMHKE -- XUMHYECKHE CBOMCTBa
BEIIECTB, 00YCIOBICHHBIE UX COCTABOM U CTpoeHHeM. B 7-M kiacce yuamiuecs: 3HaKOMSITCS C
COCTaBOM M KjacCHU(UKaIMe BeIIeCTB, PaccCMaTpUBAIOT CMECH BEIECTB M MX COCTaB,
M3Y4aloT CHOCOOBI pa3JesieHns CMece Ha OCHOBE (PM3MYECKUX CBOICTB 00pa3yroIIMX 3TH
CMecH KOMIOHEHTOB. TakuMm o0pa3oM, Kypc XMMHUHU 7-TO KJIacca peaau3yeT 3HaYMTEIbHYIO
4yacTh MEPBOr0 3Tana U3yuyeHus MIKOJbHOW TUCITUIIINHBI.
Kypc mnoctpoen Ha wunaee pealn3alMd MEXIPEIMETHBIX CBSI3€d XMUMHMHM C JpYTUMHU
€CTECTBEHHbIMU JMCLMITIMHAMH, BBEJCHHBIMH B OOyueHHE paHee WM NapauieJbHO ¢
XUMHEH, a TO0TOMY IIO3BOJISIET AKTyaJU3MpOBaThb XHWMHUYECKHE 3HAHUS Yydalluxcs,
MOJIy4YE€HHBIE Ha YpOKax MPHUPOAOBENCHHs, OHMOJI0rHH, reorpaduu, GU3UKK U APYTUX HAYK O
npuposne. B pesynpTaTe yMeHbIIAeTCs IICUXOJOIMYECKas Harpy3ka Ha ydalnuxcs ¢
MOSIBJICHWEM HOBBIX IpenMeroB. TakuM oOpa3oMm, ¢opMupyercss MOHMMaHuE 00
MHTETPUPYIOLIEH POIM XMMHUH B CUCTEME €CTECTBEHHBIX HayK, 3HAUMMOCTH 3TOTO NpEAMETa
JUISL YCIIEITHOTO OCBOEHMSI CMEKHBIX TUCHUIUIMH. B KOHEUHOM cueTe Takasi MeXIpeaMeTHas
UHTETpaus crnocoOCTBYeT (HOPMUPOBAHHMIO €IMHOM €CTECTBEHHOHAYUYHOM KapTUHBI MHpa
y’K€ Ha HauyaJIbHOM JTare U3y4eHHs] XUMHUH.

B cootBercTBHM C TpeOOBaHUSAMH TOCYAAPCTBEHHOTO OOpPa30BaTENBHOIO CTaHAApTa B
Kypce MOJYEpKUBAETCA, YTO XMMHSI — HayKa dKcnepumeHTanbHas. [loatomy B 7-oM Kiacce
paccMaTpUBAIOTCSl TaKW€ METOJOJIOTMYECKUE TOHATHA y4eOHOro IpeaMmera, Kak
JKCIIEPUMEHT, Ha0II0/IEHUE, U3MEpPEHNUE, ONTMCaHe, MOJIETUPOBAaHUE, TUIIOTE34a, BBHIBO/I.
[IpenyioskeHHBI Kypc Kak B TEOPETHYECKOM, Tak W B (PAKTHUECKOW CBOEH YaCTH
MIPaKTUKOOPUEHTUPOBAH: BCE MOHATHS, 3aKOHBI U TEOPUH, & TAK)KE BaKHEHIIUE IMPOLIECCHI,



BEUICCTBA W MAaTEpHalbl NAIOTCA B IUIAHE UX IMPAKTHYECKOTO 3HAYEHUS, IPUMEHEHHUS
BEILIECTB B MIOBCEAHEBHOM )KMU3HU U UX POJIU B KUBOW U HEXKUBOU MPUPOJE.

3HaHus, NOJIy4yaeMble YYaIUMUCS Ha 9TOM 3Tame 00y4eHus, CIyXKaT PELICHUIO 3aJauu
(dbopMHpOBaHUs y MKOJIBHUKOB IIEPBOHAYAIILHOTO, IIETIOCTHOTO MPECTaBICHUs 0 Mupe. B
pe3yJIbTaTe MPONEIAEeBTUYECKON TOATOTOBKH 110 XUMUH YYalllUeCs JOJKHBI IIOITY4YUTh
IIPEICTABJICHNS O COCTaBE BEILECTBA, & TAK)KE IIEPBOHAYAIIBHBIC CBEICHUS O XMMUYECKUX
3JIEMEHTAaX, UX CUMBOJIAaX, XUMUYECKUX (popMyJ1ax, MPOCTHIX U CIOKHBIX BeIlleCcTBax. Spkue
(axThl U3 UICTOPUH OTKPHITHIA XUMUYECKUX JIE€MEHTOB, TIOMCKA CIIOCOOOB CO3/IaHMsI HOBBIX
COEJMHEHUH, HEU3BECTHBIX IPUPOJE, CBEIEHHUS O HEOOBIUHBIX CBOMCTBAX OOBIYHBIX BEILECTB
Y pa3rajika IpUYuH NPOSIBICHUS UX YAUBUTEIbHBIX CBOMCTB — BCE 3TO BBI3BIBAET UHTEPEC Y
ydamuxcs. MHTepec Kk XMMUM BO3HHUKAET U B TOM ClIy4ae, KOIla y4Jalluecs MoJIy4aroT
BO3MO>KHOCTh CAMOCTOSATEIbHO BBIIOJIHATh XUMUYECKUI 3KCIIEPUMEHT, IPOBOJUTD
71a0opaTOpHbIE UCCIIEAOBAHUS, IPUOOPETas yMEHUS U HaBbIKU PA0OThI C XUMUUECKOM
IIOCYJI0M, peaKTUBaMHU.

3HAKOMCTBO YYalllUXCs C 3TUMU BOIPOCAMH ITO3BOJIUT B CUCTEMATUYECKOM KypCE XUMUU
000CHOBAaHHO MEPENUTH K pACCMOTPEHHUIO CBOMCTB BELLIECTB M XUMUYECKHX SIBJICHUI B CBETE
YUYEHUS O CTPOEHUU BEIECTBA.

Copepxanue Kypca “BBeneHne B XMMHIO” OPUEHTHPOBAHO Ha 00ecTeueHUE MOATOTOBKU
y4alluxcst K U3y4EeHUI0 XUMUH B 8 Ki1acce BceX Mpoduiei.

Cucrema OLIEHUBAHHS — «3a4€T» / «HE3a4eT».

2. O0mas xapaKTepucTHKA.

IIporpamma npenmera «BBeneHue B XUMHUIO» COCTOUT U3 YETBIPEX TEM:

IlepBasi Tema «XHMHS B IEHTPE €CTECTBO3HAHUS aKTyaJIM3UPYET XUMUUECKUE
3HAHUA o0yJaromuxcs MoJy4eHHbIE TPU N3yYSCHUH TPUPOIOBEACHNUS, OMOIOTHH,
reorpaduu, GU3NKU U IPYTUX HAYK O MPUPOE. DTO YMEHBILIACT MICUXOJIOTHUYECKYIO
Harpy3Ky, BOSHUKAIOIIYIO C MOSBJICHUEM B 8 — M KJIaCCE HOBOTO IIPEAMETA, 103BOJISET
3aMEHUTh CBS3aHHBIE C OTUM TPEBOXKHBIE 0XKUAAHUS HA MOJIOKUTEIIBHBIE YMOIIUU BCTPEUH CO
CTapbIM 3HaKOMbIM. [TapannenbHo MPOBOANUTCS MBICTL 00 HHTETPUPYIOLIEH POIM XUMUHU B
CHUCTEME €CTECTBEHHBIX HAYK, 3HAYMMOCTH 3TOT0O IIPEAMETA JIJISl YCIIEIIHOIO OCBOEHUS
CMEXHBIX NpeMeToB. Takas MeXIpeIMeTHas HHTErpalus ciocoOCcTByeT (POPMUPOBAHHIO
€JMHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA YK€ Ha HAYaJIbHOM 3Talle U3y4yeHUs XUMUH. B
COOTBETCTBUH € TPEOOBAHUSIMH rOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTA B Kypce
MTOAYEPKHUBAETCS, YTO XMMHS — HAyKa dKCIIEPUMEHTAIbHAs, II03TOMY PaCCMaTPUBAKOTCS
TaKue MOHATHSA, KaK SKCIIEPUMEHT, Ha0III0/IeHHEe, U3MEPEHUs], OIIUCAHU, MOJCIIMPOBAaHHE,
TUIO0TE3a, BBIBOJ. [l 0TpaOOTKM MpaKTUYECKUX YMEHHUH 00yJaromuxcs 0ToOpaHbl He
CJIO’KHBIE U TICUXOJIOTMYECKH JOCTYITHBIE JIs1 CEMUKIIACCHUKOB JIAOOPATOPHBIE U
IpakTHYecKHe paboThl, KOTOPbIE 3HAKOMBI UM IO HaYaJIbHOMY KypCYy €CTECTBO3HAHHUS U
JPYTUM €CTECTBEHHBIM JUCLIUIUIMHAM: 03HAKOMIIEHHE C HECTIOKHBIM JJa00paTOPHBIM
00opyoBaHueEM (YCTpONCTBA ILITaTHBA, HATPEBATENbHBIX TPUOOPOB, XUMUUECKON TIOCY/IbI,
KOTOPYIO OHU NPUMEHSIIN paHee), MPOBEACHUE MPOCTEHIINX onepanuil ¢ 000py10BaHUEM U
BellecTBaMHt (IIpaBuiia HarpeBaHus, PUKCcAUs pe3yIbTaTOB HAOMIOIEHUS U UX aHAJIU3 U T.
1.). DTOH 1enH crocoOCTBYET MPETYCMOTPEHHBIN B Kypce JOMAIIHUN XUMHUECKUI
9KCIIEPUMEHT, KOTOPBINA MOJIHOCThIO COOTBETCTBYET TPEOOBAHUAM O€30MACHOCTH MPH €T0
BBITOJIHEHUH U BKJIIOYAET YILIEAIINE HbIHE U3 IPAKTUKU O0YUEHUsI XUMUHU
MPOJOKUTENILHBIE IO BPEMEHH 3KCIIEpUMEHTANIbHbIE paOOThI (BhIpalllMBaHUE KPUCTAJIOB,
HaOJI0IeHNE 32 KOPPO3UEH MeTasa).

Bropas Tema «MaTtemaTnuyeckue pacyeTbl B XHMHM» T103BOJISIET OTPabOTaTh
pacyeTHbIe YMEHUs, CTOJIb HEOOXOUMBIE TP PEIICHHUH XMMUYECKHX 33734, B IEPBYIO
ouepesib Ha HAXOXKAECHUE YacTHU 1eJI0ro (MaccoBast 10JIs 3JIEMEHTA B CJI0KHOM BEILLECTBE,
MaccoBasi 1 00beMHast 10JIM KOMIIOHEHTOB B CMECH, B TOM YHCIIE U 101151 ipuMeceit). Kak
BUJHO, BHUMaHKE 00palaeTcsi He CTOIbKO HA XUMHIO, CKOJIBKO HAa MAaTEMAaTHUKY.



Tperbsi TeMa «SIBJIeHUsI, MPOUCXOJSAIIHE ¢ BelleCTBAMID aKTYaTU3UPyET 3HAHUS
o0yyaromuxcst 0 pU3MUECKUX U XUMHUECKUX SIBJICHUSAX, TOJYYCHHBIE HA YPOKaX IO JPYTUM
IpeaMETaM, TOTOBUT UX K U3yYEHUIO XUMUYIECKOTO IPOoIiecca Ha CIEAYIONMeH CTYIIeH!
00y4eHusl.

Yerpepras Tema «Paccka3pl PO XHMHI0» BKIIIOYACT HHTEPECHBIE CBEICHHS O PYCCKUX
XMUMHKaX, 00 OTJENBHBIX BEIIECTBAX U HEKOTOPBIX XUMHUECKUX peakuusx. M3yuenue
npeaIaraeMoro Kypca npeycMaTpiBaeT IMOBBIIIEHHE YACTbHOTO BeCa CaMOCTOSITEIbHON
paboThI 00yUaIOIIMXCS, HAIPUMED, IPU MPOBEJCHUN JOMAIIHETO XUMHUECKOTO
9KCIIEPUMEHTAa M 00CYKJICHNE €r0 pe3yIbTaToB, HOATOTOBKE COOOIIECHHH /IS
YUYECHHUECKUX KOH(EPEHIIHIA, 3aIIUTE MPOEKTOB, BEIOOPE 0OBEKTOB ISl MOTOTOBKE
coO0IIeHHs WK TTpoeKTa U 1p. Kypc HampaBiieH Ha pa3BUTHE TaKUX JOTHYECKUX
orepanrii MBIIIJICHHS, KaK aHAJIN3 U CUHTE3, CPABHEHUE HAa OCHOBE aHAJIN3a M CUHTE3a,
0000111eHre, BBIIBI)KEHHE U TOTBEP>KACHUE WM OIIPOBEPIKEHUE THITOTE3 U T. [I.

B 3akim04eHnn MOKHO OTMETUTH, YTO B Kypce MOYTH HE 3aTPOHYTHI TpeOOBaHUS
CTaH/apTa XUMHYECKOTO 00pa30BaHUs Il OCHOBHOM ILIKOJIBI, HAIIPUMEP CUMBOJIBI
XUMHYECKHX 3JIEMEHTOB U ()OPMYJIbI BEIIECTB CEMUKIIACCHUKHU y4aT TOJIBKO IO KEJIaHHI0, HE
IPETyCMOTPEHO COCTaBICHUE (POPMYIT BEIIECTB U YPAaBHEHUH XMMUYECKUX PEaKIHi,
KOTOPBIE SBIISIOTCS MAaTEPUAIIOM JUTSl U3YYEHUS B 0013aTEIIbHOM KypCe XHUMUHU.

3. .HI/I‘IHOCTHI)IC, METANPEAMETHBIC U MPEAMETHBIC PE3YJbTATHI 0CBOCHHUS KypcCa

Juunocmnuwie:
® B IICHHOCTHO-OPUEHTALMOHHOM c(pepe — YyBCTBO FOPAOCTH 32 POCCUHCKYIO XMMUUECKYIO
HayKy,

TYMaHHU3M, OTHOLIEHHE K TPY/Y, LIEJIeyCTPEMIEHHOCTb; (POPMUPOBAHUE LIEHHOCTH 3/J0POBOIO U
6e30macHOro 00pasa >KU3HHU; YCBOSHHE ITPABWII MHAMBHUIYAIbHOTO M KOJUIEKTHBHOIO G€3011acHOIO0
MIOBEJICHNUS B UPE3BbIYAHBIX CUTYALIUSIX, YTPOKAIOIIMX SKU3HU U 37J0POBBIO JIFO/IEH;

® B TpPYIOBOIl chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JajibHEMIIEeH 00pa3oBaTeIbHOM
TPAcKTOPHH;

e B IIO3HABaTEIbHOM (KOTHUTHUBHOM, MHTEJIEKTYaIbHOMN) chepe — yMEHUE yIpaBIsiTh CBOEH
MO3HABATEIbHON JIEATENbHOCTHI0. DOPMUPOBAHIE OCHOB IKOJIOTHUYECKON KYJIBTYPBI,
COOTBETCTBYIOLLEH COBPEMEHHOMY YPOBHIO KOJIOTHUECKOTO MBILIUIEHUS, PA3BUTHE OIIbITA
HKOJIOTMYECKH OPUEHTUPOBAHHON pe(IeKCUBHO-OIICHOUHON U TIPAKTHYECKOM eI TEIIbHOCTH B
YKM3HEHHBIX CUTYalHsX;

Memanpeomemmnuie

® yYMEHHE CaMOCTOSITENILHO ONPEENIATh LIEJI CBOEr0 00YUEeHUs, CTaBUTh U ()OPMYIIUPOBATH IS
ce0st HOBBIE 33/1auM B yu€0e 1 M03HABATENBbHOM 1eSITeNIbHOCTH, Pa3BUBATh MOTUBBI U
MHTEPECHI CBOEH ITO3HABATEIbHON AEATENbHOCTH;

®  yMEHHE CaMOCTOSITENBHO IUIAHUPOBATH ITYTH TOCTHXEHUSI 1I€TIEH, B TOM UHCIIE
aNbTepHATUBHbIE, OCO3HAHHO BBIOMpATh Hanboee 3(h(eKTHBHBIE CIIOCOOBI pellIeHHs YUeOHbIX
¥ MI03HABATENbHBIX 33/1a4;

® yMEHHE COOTHOCUTBH CBOU JIEMCTBHUS C IJIAHUPYEMBIMH PE3YIIbTaTaMU, OCYIIECTBIISITh
KOHTPOJIb CBOEH JIEATEIILHOCTH B TIPOLIECCE JIOCTHKEHHS pe3ysbTara, ONpEAesATh CIOCOObI
JENCTBUI B paMKax  MpeAIoKEHHBIX YCIOBUN U TPeOOBAHMIA, KOPPEKTUPOBATH CBOU
JIEVICTBUS B COOTBETCTBUH C W3MEHSIOILEICS CUTyaluen;

®  yMEHHE OLIEHUBATh PaBUJIHHOCTH BHIIOIHEHUS yueOHOM 3a/1auu, COOCTBEHHbIE BO3MOKHOCTH
e€  pelleHns; BJaJeHe OCHOBAMH CAMOKOHTPOJIS, CAMOOLIEHKHU, IPUHATHS PELLIEHUI 1
OCYIIIECTBJIEHHS] OCO3HAHHOTO BEIOOPA B y4EOHOM 1 TIO3HABATEIbHOMN JEATENIbHOCTH; YMEHUE
OIIPEICIISATh TIOHSITHUSI, CO37aBaTh 0OOOIIEHMS, yCTAHABIIMBATH AHAIOTHH,
KJ1acCU(UIMPOBATh, CAMOCTOSATENBHO BBIOUPATh OCHOBAHMS U KPUTEPUU IJIsL
KJI1acCH(pMKaLM, YCTaHABIMBATH IPUIMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccyx/JIeHUe, yMO3aKJIFoueHUe (MHIYKTUBHOE, 1elyKTUBHOE U 110 aHAJIOTUH) U JIENaTh
BBIBOJIBI;



yYMEHHE CO3/1aBaTh, IPUMEHATH U PEOOPa30BbIBATH 3HAKH U CUMBOJIbL, MOZIEIN U CXEMBI JIIs
peleHus y4eOHBIX U MTO3HABATENBHBIX 33/1a4;

yYMEHHE OpraHU30BbIBATH YUeOHOE COTPYAHUYECTBO M COBMECTHYIO AESTEINLHOCTD C yUUTETIEM
U CBEPCTHUKAMU; pabOTaTh MHAUBUAYAJIHHO U B IPYIIIE: HAXOIUTH OOIIIee pelleHre 1
paspemarh  KOH()IMKTHI HA OCHOBE COIVIACOBAHUS TMO3MLIMNA U yuéTa HHTEPECOB,
bopMyIHMpoOBaTh, apryMEHTUPOBATh H OTCTaUBaTh CBOE MHEHHE;

YMEHHE OCO3HaHHO UCIIOJIb30BaTh PEUEBbIE CPECTBA B COOTBETCTBUM C 3aJadeit
KOMMYHUKALIUK JIJIs1 BBIPQKEHHSI CBOMX UyBCTB, MBICJIEN U IOTPEOHOCTEN; IUIAHUPOBAHUS U
PETYISILIUU CBOEH AESTEeIbHOCTH; BJIaJICHUE YCTHON U MMCbMEHHOW PEUYbl0, MOHOJIOTUYECKON
KOHTEKCTHOH peubto; (POPMHUPOBAHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIB30BAHUS
HH()OPMAITTOHHO-KOMMYHHUKAMOHHBIX TEXHOJIOTUH; (GOPMUPOBAHUE U PA3BUTHE
9KOJIOTMYECKOrO MBILIUIEHNS], YMEHUE IIPUMEHSITh €TI0 B [103HABATEJIbHON, KOMMYHUKATUBHOM,
COLIMAIBHOM MPaKTUKE U MPOGECCHOHATBHON OPHEHTALH.

Ilpeomemmnuie

B no3HaBatenbHOI cepe: 1aBaTh OMpEeNe/ICHUs H3YUCHHBIX TIOHATHI: «XUMUYECKUN
ANEMEHTY, «aTOMY, «HOHY, «MOJICKYJIa», «IIPOCTHIC H CIIOXKHBIC BEIIECTBAY, «BEIIIECTBOY,
«xuMuueckast popmyIiay, «OTHOCUTEIIbHAS ~ aTOMHAs Maccay, «OTHOCHUTEIIbHAS
MOJICKYJISIPHAsI MAccay, «BAICHTHOCTBY, «CTEIICHb OKUCIICHHSD, «KPUCTAILTMUECKAsT PEIICTKA,
«OKCHJIBI», «KUCIIOTBD), K\OCHOBAHHS», «COIIH, «aM(OTEPHOCTDY, «MHIUKATOP,
«TICPUOJIMICCKUI 3aKOHY, «IIEPUOTUYUCCKAst TAOIUIIAY, «U30TOIbD», «XMMHUYECKAsK CBS3bY,
<OIICKTPOOTPHUIIATETIBHOCTHY, «XUMHUYECKas PEAKIIUS), «XUMUICCKOE YPAaBHEHHUEY,
«TEHETHYECKAs CBSI3bY, «COKUCIICHHE», «BOCCTAHOBJICHHEY, <AJICKTPOIUTHYCCKAS
aucconyanusa», «<CKOpoCTb XUMHAYCCKOU PCakumy, OIMcaTb ACMOHCTPAITMOHHBIC 1
CaMOCTOSITEITLHO MIPOBEIICHHBIC XMMHUECKIE SKCIICPUMEHTBI; OIMCHIBATH U PA3JINYATh
M3yYCHHBIC KJIACCHI HEOPTaHMUYECKUX COCIMHEHUH, IPOCTHIC U CII0KHBIE BEIIECTRA,
XMMHUECKUE PEAKINH; KJIacCU(DUIMPOBATH N3yUEHHbBIE OOBEKTHI U SBJICHHUS; JIENIaTh BHIBOJIBI U
YMO3aKITIOUEHHS U3 HAOFO/ICHHH, N3YUSHHBIX XUMIYECKHX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIIECTB MO AHAJIOTUU CO CBOMCTBAMH U3yYEHHBIX;
CTPYKTYpHpOBaTh U3Y4EHHbI MaTepuall U XUMUYECKYIO MH(OPMAIHIO, TOTYYEHHYIO U3
JPYTUX UCTOYHUKOB; MOJIETUPOBATH CTPOEHHUE aTOMOB SJIEMEHTOB -3 1mepro/ioB, CTpoeHUe
MPOCTBIX MOJIEKYJT,

B 11eHHOCTHO — OpHEeHTaIIMOHHOM cdepe: aHATM3UPOBATh U OIIEHUBATH TIOCIEICTBUS IS
OKpY>KaroIIel cpe/ibl ObITOBOI M POU3BOACTBEHHOM JEATEIHHOCTH YEIOBEKa, CBA3aHHOM C
nepepaboTKOI BEIIECTB,

B tpynoBoii cdepe: MpoBOANTS XUMUIECKHI SKCIIEPHMEHT;

B cepe 6e30macHOCTH KHU3HEIESTEIFHOCTH: OKa3bIBaTh MIEPBYIO TOMOIIb TIPH OTPABIICHHUSIX,
0YKOTaxX M IPYTUX TPaBMax, CBI3aHHBIX C BEIIIECTBAMH H JIAOOPATOPHBIM 000PYIOBAHHUEM.

4. ConepxaHue Kypca
34 gaca (1 yac B He/1eJII0)

Ne Tema Kou1-Bo yacos Koua-Bo Kou-Bo JdomamHui
NPAKTHYECKUX | Ja0OPATOPHBIX | IKCHEPUMEHT
pabort padort

1 XUMUS B IEHTPE €CTECTBO3HAHUS 11 2 8 9

2 | Maremarnyeckue pacyeTbl B XUMUU 10 1 - 3

3 SBIIEHHS TPOUCXOISIINE C 11 3 - 10

BEIIECTBAMHU
4 Pacckazbl o xumun 2 - - -







Tema 1. Xumus B ueHTpe ecrecrsodHanus (11 4)

Xumus kax wacmo ecmecmeosuanus. lpeomem xumuu. EcTecTBO3HaHNE — KOMITIEKC HAyK O
npupone. Hayku o npupone: dusrka, xumust, Ouosorust u reorpadust. [lonoxkutensHoe u
OTpUIIATEIBHOE BO3JIEUCTBUE YEJIOBEKA HA IIPUPOLLY.

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

Memoowr uzyuenus ecmecmsoznanus. Habmoenue kak OCHOBHOM METO/T ITO3HAHUS
OKPY’KaroIlero Mupa. Y clIoBUsI IpOBeIeHUs HaOmoaeHusL. [ umoTe3a Kak mpe/oioKeHue,
O0BSICHAIOIIIEE WITH TIPEJICKA3bIBAIOIIee MPOTEKaHUE HAOII0JAEMOT0 SIBJICHUSL. DKCIIEPUMEHT.
JlaGopatopwusi. DkcriepuMEHT JadopaTopHbIi U moManrHui. CriocoObl (PUKCHPOBAHUS PE3YIBTATOB
sKcriepuMenTa. CTpoeHHe IJIaMEHN  CBEYH, CyXOIr0 TOPIOYEro, CIUPTOBKH.

Mooenuposanue. Monenu Kak aOCTpaKTHbIE KOITUH U3y4aeMbIX 00BEKTOB U MPOIIECCOB.
Mogenu B pusuke. DnexTpodopHast MalmHa Kak abCTpaKTHasi MOJIENIb MOJIHUKM. Moienu B
ouonorun. buonornyueckue Mysski. MoJieny B XMMHU: MaTepyalibHbIe (MOZEIH aTOMOB, MOJIEKYI,
KPHCTAJUIOB, allapaToB M YCTAHOBOK) U 3HAKOBbIE (XUMUUECKUE CUMBOJIBL, XUMUUECKUE POPMYJIBI U
YpaBHEHUS).

Xumuyeckas cumeonuxa. XuMU4eckue CUMBOJIBL. VIX HanvcaHue, MPOU3HOIIEHUE U UH-
dopmarsi, KOTOpPYIO OHH HeCcyT. Xummdeckue popmysbl. VX Hanucanue, IpOU3HOLICHNE U
uHpopmarys, KoTopyro oHu HecyT. MHIekchl u KO3 pUIueHTsI.

Xumust u pusuxa. Y HUBEpCATBHBIA XapaKTep MOJI0KSHUH MOJICKYIIIPHO-KHHETHYECKON TCOPHH.
[MonsTus «atomy, «MoJeKyay, «ony. Kpucrammiyeckoe cocrosHue Beriectsa. Kpucrammiueckue
pemerkn TBepabIX  BemrecTs. uddy3us. BpoyHOBCKoe IBIKEHHE.

ArperaTHoe COCTOSIHUE BellecTBa. [ 'a3000pasHbIe, )KUIIKKE 1 TBEPABIC BEIIECTBA.
Kpucraimmyeckue 1 amopgHbie TBepbie BemecTBa. Du3nueckne 1 XUMHUYECKUE SBICHHSI.

Xumus u 2eoepagus. I'eonorndeckoe CTpOSHUE TUIAHETHI 3eMJIS: AP0, MAHTHS, TUTOChepa.
DJNEeMEHTHBIN COCTaB reOJIOTMIECKUX COCTABHBIX YacTeH IIaHeThl. MUHEpaTbl M TOPHBIE TIOPO/IBL.
Marmatudeckue U 0caiodHble (OpraHMuecKre i HEOpraHUIeCKue, B TOM YMCIIe U TOPIOYKE) TTOPOJIBI.

Xumusi u buonozus.. XMMUYECKUNA COCTaB KHUBOM KJIETKU: HEOpraHuyeckue (Boja u
MHUHEpaJIbHbIEC CONIM) U Oprannyeckue (OenKu, sKUpBI, YIIIEBOAbL, BUTAMUHBI) BellecTBa. [IpocThie u
CIIOKHBIE BEIIIECTBA, MX POJIb B )KU3HECIATEIILHOCTH OPTaHU3MOB. broiornieckas poiib BOJIBI B
*uBoi kietke. PorocunTe3. Ponb Xnopoduiia B mpouecce potocuHresa. buonornueckoe
3Ha4YEHHE KUPOB, OCITKOB, 3(PUPHBIX Macel, YIIIEBOJIOB M BATAMUHOB JIJIS JKU3HEACATETHHOCTH
OpPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. TIoHATHE O KAUECTBEHHBIX PEAKIMAX KaK O peaKLusX,
BOCIPUHIMAEMBIX OPraHOJIENTUUECKUX: C TIOMOILBIO 3PEHUS, CITyXa, OOOHAHUS. AHATUTUYECKUI
addexr. OnpenensieMoe BEIECTBO U PEAKTUB Ha HEr0. BO3AMOXXHOCTh U3MEHEHUS UX POJIM Ha
HPOTHBOIOJIOKHYIO.

JdeMoHCcTpauMu.

1. Konnekius pa3HbIX TN U3 OJHOTO BEIIECTBA WM MaTepHaia (Hampumep, JabopaTopHas mocysa u3
CTEKJIa).

2. Konnekiwist pa3nuyHbIX T Win GpoTorpaduii Tel U3 amFOMUHUS [UTS WLTFOCTPAIUY UACH
«CBOMCTBa — MPUMEHEHHE.

3. YueGHoe 00opyoBaHuE, UCTIONIb3YeMOE MTPHU U3YYSHUN (PU3UKH, OMOIOTHH, Feorpadry U XUMHH.
4. DnextpodopHas MaIvHa B JICHCTBUM.

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

6. buosnormueckue Mozenu (MyJIsKH OPraHOB M CHCTEM OPTaHOB PACTEHUH, )KUBOTHBIX U
YeJIoBeKa).

7. ®u3nYecKHe U XUMUYECKHE MOJETN aTOMOB, MOJIEKYI BELLIECTB U X KPUCTAUTMYECKHUX PEIIETOK.

8. OOBEeMHBIE U IIAPOCTEPIKHEBBIE MOJIEIN MOJICKYIT BOJIBI, YITIEKUCIIOTO U CEPHUCTOIO Ia30B, METAHA.
9. PactipocTpaneHue 3araxa 0/1eK0JI0Ha, JyXOB WM JA€30/I0paHTa Kak mnporecc Audpdy3uu.

10. O6pa3ibl TBEPIBIX BEIIECTB KPUCTATUTMIECKOTO CTPOCHHSI.

11. Moaenu KprCTaTMYECKUX PEIIETOK.

12. Tpu arperatHbIX COCTOSIHHSI BOABL.

13. IlepenvBanue yriieKUciIoro raza B CTakaH, ypaBHOBEILIEHHBI Ha BeCax.



14. KomneKiys KpuCTAITMISCKUX B aMOP(HBIX BEIIECTB U U3JIEINIA U3 HUX.

15. Komtekiust MUHEpAsIoB (JIa3ypyT, KOPYH/, XJIbKOITUPUT, (QIIFOOPUT, TaJIUT).

16. Komnnekiyst ropHbIX TOpoJ (TpaHUT, pa3indHble (OPMbI KaJIbLKTA - MEJI, MPAMOP, U3BECTHSIK).

17. KomtekIiust TOproYrx UCKOMAaeMbIX (He()Th, KAMEHHBIN YroJib, CIIAHIIBI, TOP(D).

18. CriupToBast FKCTpaKIHs XJI0poduiLia U3 3eJ€HbIX JIUCTHEB.

19. IIpokanuBaHue CyXoi 3eJIeHH pacTeHri B My(eIbHOM Meur TSl KOIMYECTBEHHOTO OIpe/IeIeHUs

MHHEpPAJILHBIX BEIIECTB B HUX.

20. KauecTBeHHast peakiyst Ha KUCJIOPO/I.

21. KayecTBeHHas peakiys Ha YTIICKUCIbIN ras3.

22. KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOJLY.
JlabopaTopHbIe ONBITHI.

1. Onucanue CBOMCTB KUCIIOPOAA, YKCYCHOM KUCIIOTbI, aTFOMUHMSL.

2. CtpoeHue MmIaMeHy cBeuH (CIIUPTOBKHU, CYyXOT0 TOPIOYETo).

3. HabnroreHne OpOyHOBCKOTO IBMDKEHHUS YACTHUEK YEPHOM TYIIU IO MUKPOCKOIIOM.

4. V3y4eHue rpaHuTa ¢ TIOMOIIBIO YBETUYUTEIBHOTO CTEKIIA.

5. O6HapyKeHHE )KUpa B CEMEHAX IMOJICOTHEUHUKA U TPELIKOT0 Opexa.

6. O0Hapy>xeHue 3(hUPHBIX Maces B areJIbCUHOBOM KOPKe.

7. OOHapyxeHue Kpaxmaia 1 0esnka (KIeHKOBUHBI) B IIIIIEHUYHON MYKE.

8. OOHapy>keHHe YTIIIEKUCIIOro ra3a B BbIIBIXaeMOM BO3IYXE C IIOMOIIBIO H3BECTKOBOM BOIBI.
JoManHuii JKCIIepUMeHT.

1. U3roroBnenue Moienel MOJeKy U3 IIaCTUIINHA.

2. Muddy3us noHOB mepMaHTaHaTa KaJIus B BOJIE.

3. Mzyuenue ckopoctu auddy3un aspo30eil.

4. Tnddys3us caxapa B BOJE.

5. OmBITHI C MYCTOM 3aKPBITOH TIACTUKOBOI OYTHUTKOI.

6. KonmuectBeHHOE onpe/iesieHre CoAepyKaHusl BOJIbI B CBEXKEN 3€JICHHU.

7. BzauMozeiicTBre acKOpOMHOBOW KHCIIOTHI C HOIOM.

8. M3yueHue coctaBa MOJMBUTAMUHOB U3 JOMAIITHEHN allTEUKH.

9. O6HapyxeHHe KpaxMaiia B IPOLyKTax MUTaHUsL.

IIpakTuyeckas padora 1. 3HakoMcTBO ¢ 1abopaTopHbIM 00opyaoBanueM. [IpaBuna
0e30macHOCTH MpH paboTe B XUMUUECKOM KabuHeTe (J1abopaTopun).

IpakTuyeckasi padora 2. HaGmoneHue 3a ropsiiieii cBeuoi. Y CTPOMCTBO CIIMPTOBKH.
[TpaBuia paboThl ¢ HarpeBaTeIbHBIMU TPUOOPAMH.

Tema 2.
MaremaTtuyeckne pacyersl B xumuu (10 1)

OmHocumenvHvle amoMHas u MoneKyIspHas maccol. IIoHsITHE 00 OTHOCUTENBHBIX aTOMHOU U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJIOPOIHON eanHUIIbL. OrpeeneHre OTHOCUTENbHON aTOMHOM
Macchl XUMHUECKUX JIEMEHTOB 10 Nepuoaudeckoil Tadbnune. Haxoxaenue no gpopmyie
BEILIECTBA OTHOCUTEIBHON MOJIEKYJISIPHOW MacChl Kak CyMMbI OTHOCUTEIbHBIX aTOMHBIX Macc
COCTABJISIFOIIMX BEIIECTBO XMMUYECKHUX 3JIEMEHTOB.

Maccoeas 00715 Xumu1ecko2o d1emenma 6 cloxicHom eeujecmeae. I1oHsITHE O MACCOBOH JI0JIE -
(W) XMMHYECKOT0 3JIeMeHTa B CIIOKHOM BEIIIECTBE U ee pacueT o (opmyre BemecTBa. Haxoxknenue
(opMyIIbl  BelllecTBa [0 3HAUYEHUSIM MAaCCOBBIX JI0JIEH 00pa3yIoIIMX €ro 3JeMEHTOB (15 2-4acoBOTO
W3yUYeHHS Kypca).

Yucmwie sewyecmea u cmecu. ITonsitue o unctom BelecTse U cMec. CMecH ra3000pasHble
(BO31yX, MPUPOAHBIN Ta3), )kuakue (HedTh) U TBepbIE (TOPHBIE OPOIbI, KYJHMHAPHBIE CMECH,
CHHTETHUECKHE MOIOIIIHE cpeacTBa). CMecH TOMOTEHHBIE U F€TepOTreHHbIE.

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

Maccoesas 0ons eewgecmsa 6 pacmsope. IloHsTie 0 MaccoBoit olie (W) BelecTBa B pacTBOpE.
PacTBOpuTENh 1 paCTBOPEHHOE BEIEeCTBO. PacyeT Macchl paCTBOPEHHOTO BEIIECTBA 10 Macce
pacTBOpa M MacCOBOM J10JIe paCTBOPEHHOT'O BEIIECTBA U IPYTHE PACUETHI C UCTIONB30BAHUEM ITHX
MOHSATHH.



Maccosas 0onst npumeceti. TIoHATHE 0 YUCTOM BEILECTBE U MpuMecH. MaccoBast goitst (W)
npuMecHu B o0pasiie ucxoJHOro BemecTBa. OCHOBHOE BelecTBO. PacyeT Macchl OCHOBHOTO
BEIIECTBA 10 MACCE BEIIECTBA, COACPIKALLETO ONPEAEICHHYIO MACCOBYIO IOJIIO IIPUMECEH, U
JIPYTHe pacueThl ¢ UCIOJIb30BAHUEM 3TUX MOHSITHI.

JemoHcTpanum.

1. MuHepaibl KynpuT U TEHOPUT.

2. Oxcun prytu(II).

3. Konnekuuu pa3audHbIX BUOB MpaMopa U U3JIeaui (MM WUTFOCTPALIUKN U3/IENIHiA) U3 HETO.
4. CMmech pe4HOro M CaxapHoro Necka U UX pas3JielicHue.

5. Komnexnust «Hedts u HEGTenpoayKTs».

6. Komnekuus ObITOBBIX cMecel (KylIMHapHble CMECH, CHHTETHYECKHE MOIOIINE CPECTBA,
LIaMITyHH, HAIIUTKU | Jp.).

7. Inarpamma 0Ob€MHOI0 COCTaBa BO3/yXa,

8. Jlnarpamma 00beMHOT0 COCTaBa IPUPOJHOTO rasa.

9. IIpuroroBieHue pacTBOpa C 3aJaHHBIMU MacCOM U MacCOBOM J0JI€M PACTBOPEHHOTO
BEILIECTBA.

10. OGpa31bl BellecTB U MaTEPUAJIOB, COAEPIKALIUX ONPEACIEHHYIO 00 IPUMECEH.

JloMalIHUH IKCIIEPUMEHT.

1. U3yueHue cocTaBa ObITOBBIX KYJMHAPHBIX U XO3SIMCTBEHHBIX CMECEH 110 3TUKETKaM.

2. IIpuroroBiieHre pacTBOpa COJIU, paCYeT MacCOBOM J10JIM PAaCTBOPEHHOI'O BEIIECTBA U OIBITHI
C  HOJIy4eHHBIM PACTBOPOM.

3. M3ydyeHue cocraBa HEKOTOPBIX OBITOBBIX U (papMalleBTUUECKUX MPENapaToB, COAEPIKAIINX
OIPEEIICHHYIO JOJI0 IPUMECEH, 110 UX ITUKETKAM.

IIpakTuyeckas padora 3. [Ipurorosienue pacTsopa ¢ 3aJJaHHOM MaccoBOM JoJei
PacTBOPEHHOI'O BEUIECTBA.

Tema 3.

SIBienus, npoucxoasmue ¢ Bemecrsamu (11 4)

Paszoenenue cmeceu. Ilonstue o pazeneHuu cMeceil 1 ouncTke BemecTB. Hekoropsie
IpocTeiime crnocoObl pa3aeeHus CMecell: MpocenBaHue, paselIeHue cMeceit MarHuToM,
OTCTauBaHUE, ACKaHTAIUs, IEHTpU(DYrupoBaHue, pa3ielIeHHe C MOMOUIBIO IETUTEIbHOMN
BOPOHKH.

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

Aocopbyus. Tlonstue 06 ancopOuuu 1 agcopOeHTax. AKTUBUPOBAHHBIN Yrojb Kak
BOKHEUIIUN acOpOEHT, €ro UCMO0JIb30BaHNE B ObITY, HAa IPOM3BOJACTBE U B BOCHHOM JEJIE.
YerpolcTBo IIPOTUBOrasa.

Jlucmunnayus, kpucmaniuzayus u gblnapuéanue. JJUCTAIIIALNSA KaK IIPOLECC
BBIJICJICHHS  BEIECTBAa U3 XKUAKOM cMecu. JlucTuiMpoBaHHas Bojia M 00J1acTH ee
npumeHenus. [leperonka negtu. Hedrenpoaykrel. @pakiinoHHas MeperoHkKa KU IKOro
Bo3ayxa. Kpucrannmsanus u BelmapuBanue B 1ab60patopuu (KpUCTAIIIU3ATOPHI U
dbapdopoBbie YaNIKK AJIsI BHITApUBAHUS) U TPUPO/IE.

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

Ilpusnaxu xumuueckux peaxkyuiu. VI3MeHeHNne IBETA, BBIITAJEHUE OCAJIKa,
pacTBOpPEHHE OcajiKa, BbIJICJIICHHUE Ta3a.

JlemMoHCcTpaUUH.
. IlpocenBanue cMecu MyKH U CaXapHOTIO MECKA.
. Pa3nenenne cMecu MopomikoB cepsl U XKemesa.
. Paznenenue cMecu MopoUIKOB Cephl U MecKa.
. Pazgenenne cmecu BOJbI M PACTUTENBHOTO MACIIA C IIOMOIIBIO IEIUTEIbHON BOPOHKH.
. Lleatpudyrupoanue.
. PUIBTpOBAHUE.
. PeciupaTopHble Macky U MapJieBble NOBA3KHU.
. AncopOIIMOHHBIE CBOMCTBA AKTUBHUPOBAHHOTO YTJISI.
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9. Cunukaresipb M €ro MIpUMEHEHHUE B OBITY U JIETKOW MPOMBIIIICHHOCTH.
10. IIpoTuBoTras u €ero ycTpomucTBo.
11. [TonyyeHne TUCTHUIUTMPOBAHHOM BOJBI C TTOMOIIBIO Ta00PaTOPHON YCTAHOBKH IS
IIEPErOHKH KUAKOCTEH.
12. Konnexnus «Hed1s 1 HEDTENPOTYKTHI».
13. Pa3nenenne cMecu nmepMaHraHara u Juxpomara Kajusi CrocoO0M KpHCTaIITU3aIiH.
14. B3aumopeiicTBUE MOPOIIKOB KeJie3a U CEphl IPU HArPEeBAHUU.
15. [lony4enne yriieKucioro raza B3auMoAeCTBUEM MpaMopa ¢ KUCIOTON U 0OHapyKeHue
€ro ¢ MOMOIIBI U3BECTKOBON BOJIBI.
16. Karanutuyeckoe pa3yioxkeHUue epoKcHuaa Bojgopoaa (Kataiu3aTop — AUOKCHU]
Mapranna). 17. epMeHTaTUBHOE pa3yiokKEHUE MTEPOKCUIA BOAOPOAa C TOMOUIBIO KaTal a3bl.
18. KUCIIOTHBIN OTHETYIINUTEND, €r0 YCTPONCTBO M NPUHIUI AEHCTBHUS.
19. Peaknus HeWTpanu3auu OKpanieHHOro GeHoI(TaJIenHOM pacTBOPa MEI0YN KHUCIOTOM.
20. B3anmojeiicTBrE pacTBOPOB MEpMaHTaHaTa U JUXpoMara Kajlus ¢ pacCTBOPOM Cylb(puTa
Hatpus. 21. [lonydenue ocanka rugpoxcuna meau (I1) mnu ruapokcuaa xeneza(lll)
peakuueit ooMeHa.
22. PacTBOpEHHUE MOJYUYEHHBIX OCAJIKOB THAPOKCUAOB METAJIJIOB B KUCIIOTE.
23. [lomyuyeHue yriieKUCIOro ra3a B3auMOJEHCTBHEM pacTBOpa KapOoHaTa HATPUS C
KHUCIIOTOH.
JlabopaTopHbIe ONBITHI.
1. U3roToBnenue GpuibTpa U3 GUILTPOBAIBHOM OyMaru win OymMaxHoil candeTku.
2. 3yuenue ycTpoiicTBa 3a’KUTaJIKU U €€ IJIaMEHHU.
Jdomamuuii 3kCIepuMeHT.
1. Paznenenue cmecu cyxoro MojoKa U peqyHoro rnecka.
2. U3roroBieHue MapaeBOH MOBA3KU KaK CPEJICTBA MHAUBUIYAIbHOMN 3aIUTHI B IEPUO]T
SMUAEMUU TPUIIIIA.
3. OrcranBaHue B3BECH MOPOILIKA JJI1 YUCTKH ITOCYBI B BOJE U €€ ACKaHTalus.
4. AncopOuusi akTUBUPOBAHHBIM YTIJI€M KpPACSIIHUX BELIECTB MENCHU-KOJIbI.
5. AxacopOrus KyKypy3HBIMU MallOUYKaMU MapoB MaxXy4yuX BEIIECTB.
6. 3yuenue cocraBa 1 NPUMEHEHHUS! CHHTETUYECKUX MOIOIIUX CPEICTB, COAEPKALINX
SH3UMBI.
7. Pa3noxeHne cMecu NUTHEBOM COJbI M CaXapHOM ITyJApbl IPU HATPEBAHUM.
8. PacTtBopenue B Bosie Tabnerku acnupuHa YIICA.
9. [IpuroroByiieHNE U3BECTKOBOM BOJIBI M OTBITHI C HEH.
10. BzaumopeiicTBue pacTBOpa epMaHraHaTa Kajaus ¢ aCKOpOMHOBON KUCIOTOH.
IMpakTuuyeckas padora 4 (HoMaIIHUI SKCIIEPUMEHT). BrIpalnnBanue KpUCTaIOB
COJIN.
IIpakTnyeckas padora S. Ouncrka MOBapeHHOU COMMU.
IMpakTuyeckas padora 6 (momamHui sKcepumMenT). Kopposus MeTannos.
Tema 4.
Paccka3sbl mo xumum (24)
Yuenuueckas xongepenyus « Boloarowuecs pycckue yuenvie-xumuxuy. Xu3Hp u
nestenbHocTh M. B. JlomonocoBa, JI. 1. Menneneesa, A. M. byrneposa.
Koukypc coobwenuii yuawuxca «Moe nobumoe eewyecmsoy. OTKpbITUE, TIOTYYEHHUE U
3Hau€HHE BHIOPAHHBIX yYal[UMUCS BEIIECTB.
Konkypc yuenuueckux npoexkmos. ccnenoBanus B 00JaCTH XUMUYECKUX PEAKIIMMA:
¢doToCHHTE3, TOPEHHE U MEJUIEHHOE OKUCIIEHUE, KOPPO3HUS METANIOB U CIIOCOOBI 3aIIUTHI OT
Hee, Jpyrue peaklnu, BHIOpaHHbIE yUalllUMUCS.



5. TemaTnuyeckoe NJaHUPOBaHHE

Tema 3ansaATHSA KoJu-Bo IIpakTnyeckue
4acoB padoTsbI
Ne
34 6
Tema |. Xumus B uentpe ecrecrsoznanms.(11 u)
1 | Xumus kak yacthb ectectBo3Hanus. [Ipenmer 1
xuMuM. BBoiHbINM HHCTpYKTaX 110 Th.
2 | Meroapl M3y4eHUs1 €CTECTBO3HAHMS. 1
3 | Ilpaktrueckas pabota Nel «3HaKOMCTBO C 1 1
nabopatopHbIM o6opynoBanuem. [IpaBuna TeXHUKT
0€30IMacHOCTH MPH padoTe B XUMHUYECKOM
J1a00paTOPUMY
4 | IIpakTnueckas padorta Ne2 «Habinronenue 3a 1 1
ropsIIIer CBEUOMH. Y CTPOMCTBO CIIMPTOBKH.
[TpaBwiia paboTHI C HArpeBaTEIBLHBIMH TPUOOPAMIDY
5 | MogenupoBaHue. 1
6 | Xumudeckas CHMBOJIHKA. 1
7 | Xumus u usuka. YHUBEpcalbHbIN XapakTep — 1
KHHETUYECKOU TeOpHH.
8 | Xumus u ¢puznka. ArperaTHble COCTOSHUS 1
BEIIECTB.
9 | Xumus u reorpadus. 1
10 | Xumus u Guosorus. 1
11 | KauecTBeHHBIC PEAKIIMN B XUMUHU. 1
Tema Il. MaTremaTtuke pacuerbl B xumuu. (10 4)
12 | OTtHOcHTeNbHAs aTOMHAsI U MOJIEKYJIsIpHasi Macca. 1
13 | MaccoBast JOJIS DIIEMEHTA B CII0KHOM BEIIECTBE. 1
14 | Yucrele BemecTBa U CMECH. 1
15 | O0BeMHas 10JIs1 KOMIIOHEHTA I'a30BOM CMECH. 1
16 | MaccoBast 1051 pacCTBOPEHHOT'O BEIIECTBA B PaCTBOPE. 1
17 | Ilpaktuueckas padora Ne3 «IIpuroroBnenue 1 1
pacTBopa ¢ 3aJaHHOW MacCOBOU JIOJIEH
PacTBOPEHHOTO BELIECTBAY
18 | MaccoBast 10JisI TPUMECEH. 1




19 | Pemenue 3ama4u 1 ynpaxHeHUH 1o TeMe 1
«MareMaTiKa B XUMHH»
20 | Pemenwue 3amau 1
21 | Pemienue 3aqau 1
Tema l11. SIBjenusi, npoucxoasinue ¢ Bemecrsamu. (11 u)
22 | Paznenenue cmecei. 1
23 | OunabTpOBaHHE. 1
24 | AncopOrusi. 1
25 | JlucTruisanusi, KpUCTAJUTM3a1lNsI, BBITAPUBAHHKE. 1
26 | IIpaktuyeckoii paboTel Ned (momamrHuii 1
IKCIIEPUMEHT) «BbIpanyBanue KpUCTAIIOB COJIH».
Ob6cyxaenne padboTsl. ITorn KoHKypca Ha TydInit
KPHUCTAJLIL.
27 | IIpaktuyeckas pabora No5 «OuncTka moBapeHHOU 1
COJIHY»
28 | XuMHUYECKHE PEAKIIHH. 1
29 | Ilpu3HaKu XUMHUYECKUX PEaKITUH. 1
30 | IIpaktuueckoit paboTel Ne6 (moManTHuiA 1
skcniepuMenT) «Kopposuu metannosy. Obcyxienue
nroros. KoHKypc Ha Ty4nini 3KCIIEpUMEHT.
31 | [IpomexxyTo4Hast aTTeCTaIys 1
32 | X¥uMHYECKHE PEeaKIuy B HAIICH )KU3HHU. 1
Tema IV. Paccka3spl mo xumum (2 4)
33 | Yuenunueckas koHpepeHnns «Bpiaatonecs pycckue 1
YUCHBIE-X UMUK
34 | Konkypc coobmenuit yuamuxcs «Moe modumoe 1
XUMHAYECKOE BEIIECTBOY

6. TpeOoBaHuUsI K YPOBHIO NOATOTOBKH 00y4YarouXCs.

B pesyabTare n3yueHns Kypca 00y4alommiicss HAy9YuTC NOHUMATh

®  XUMUUECKYIO CUMEO0IUK)Y: 3HAKN XUMHUYCCKUX 3JICMCHTOB, q)OpMy.]'II)I XUMHUYCCKUX

BCIISCTB;

®  galICHellwue XumMuuecKue NOHAMUA: XUMIICCKUN OJICMCHT, aTOM, MOJICKYJIA,

OTHOCHUTCIIBHBIC aTOMHAA U MOJICKYJIApHAA MacCChI;

® OCHOG6HblE 3aKOHbl Xumuu: COXpaHCHHUA MACChI BECIICCTB, ITIOCTOAHCTBA COCTAaBAa,

HO.]'[y'-II/IT BO3MOKHOCTb HAYYUTHCHA

®* Ha3vleamb.; XUMHUYCCKUC DJICMCHTHBI, COCITMHCHU A,

* 00bACHAmMb: PU3MUECKUI CMBICT aTOMHOTO (TIOPSIIKOBOT0) HOMEpa XUMUYECKOTO
AJIEMEHTa, HOMEPOB TPYIIIbI U MEpU0/a, K KOTOPBIM AJIEMEHT MPUHAJUIEKUT B IEPUOINYECKON
cucreme /. I. MeHnaeneeBa; 3akOHOMEPHOCTH U3MEHEHUS CBOWCTB 2JIEMEHTOB B MpEEIax
MaJIbIX EPUOJOB U IIABHBIX MOATPYII; CYIIHOCTh PEAaKIMil HOHHOTO 0OMEHa;

* onpedenamsp: COCTaB BELIECTB M0 UX (popmymnam;
* cocmaenamy: GOpPMYIbl HEOPraHUYECKUX COCANHECHNUH;

* oOpawambca ¢ XUMUYECKON TIOCYION U TaOOpaTOPHBIM 000PYI0BaHHEM;
* bIYUCAAMB: MACCOBYIO JIOTI0 XUMHUYECKOTO 3JIEMEHTA 110 (hopMyIie COeTnHEeHNS;

MaCCOBYIO JIOJIIO BCUICCTBA B paCTBOPC,




HUcnonb3oBaTh NnpuodOpeTeHHbIe 3HAHUA U YMEHHSI B IPAKTHYECKOM 1eATeJILHOCTH U
NOBCE€IHEBHOM KM3HHU AJI9:

* Oe3omacHOTO OOpaIeHus C BEIIECTBAMU U MaTepHaIaMH;

* HKOJIOTUYECKU IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH cpelie;

* OLICHKH BJIMSHUS XUMHUYECKOTO 3arps3HEHUs OKPYXKAIOIIeH cpe/ibl Ha OpraHu3M
YeJI0BEKa;

* KPUTHYECKOH OLIEHKH HMH(OPMALIUU O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY;

MIPUTOTOBJICHUSI PACTBOPOB 33/IaHHON KOHLIEHTpAIUU
7. YueOHO-MeTOAUYECKHI U MAaTepPUATIbLHO-TeXHUYeCKoe
olecreyeHue Kypca.
YMK
Ilepeuennb 1a60paTOpPHOro 000PY10BAHUS, IPH BHINOJHEHUH MPAKTHYECKOH YaCTH Kypca.
1) TIpuGops! 1 0OOPYIOBAHHUE LIS IPAKTHUCCKON PaOOTHI
e  MuxkponabopaTopusi XuMHUYEeCKas
[TpoOupKH CTEKIISIHHbIE
KonOs1 koHMUYeCcKne
CrakaHnbl CTEKJISIHHBIE Ha 50 MI1.
[Tanouku cTeKIsTHHBIE
TpyOKu coeTMHUTENBHBIE: CTEKIITHHBIE, PE3UHOBBIE.
[TpoOxu pe3nHOBbIE
CrupToBKH
Jepxarenu 1yist ipoOoupoK
[TatuB 1abopaTopHbIi
[ITatuB m1st mpoOHpoK
Boponka crexiisiHHas
OunbTp
Crimuxu
AcOecroBasi ceTouka
e Jlyunnku
2) PeakTuBBI
e Kucnotsl: comnsiHasi, cepHasi, a30THasl.
e [llemoun: THAPOKCH HATPHS, THIPOKCHT KATTBIIHS.
o  OcnoBanust: ruapokcu memu (11), rumpokcenn xenesa (1)
e  Comnm: kapOoHaT KabIus, Xjopua Hatpus, xyopun meau (Il), autpar cepedpa, xmmopu
Oapusi, KapOOHAT HATPUSL, XJIOPH ATFOMUHUS, TIEPMAHTOHAT KaJIvsl, HUTPAT Kausl,
MeNHBIN Kyropoc, cynbdart xeneza (1), cynsdar mmnka, cynepdocdar, ammuaynas
CeNMTpa, MOYEBUHA (xapOamur), XJIOpH Kaus, CyIb(ar HaTpus, CyIbgar
QTFOMUHMSL.
e [IpocThie BelecTBa: yroib, LIMHK, KeJe30, AITFOMUHUMN, MarHui, MeJlb, CBUHELL.
e  (CHOXHBIE BEILIECTBA: MPAMOpP, Caxop.
e UMHaukaropsl.
I[IpumepHBbIe TEMBI A0KIAT0B YUALIUXCS

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

2. Bkimag M. B. JlomoHOCOBa B pa3BUTHE XHUMHH.

3. IlepeBo Ha COBpEeMEHHBIN PYCCKHA s13bIK AokIana M.B.JlomoHnocoBa «Ci0BO 0 1monb3e
XUMHUNY, B MyOIMyHOM coOpaHuu MmMmepaTopckoil akageMun Hayk ceHTsaopst 6 aust 1751 r.,
roBopeHHoe MuxausioM JIoMOHOCOBBIMY.

4. M. B. JIoMOHOCOB 0 10J1b3€ CTEKJIA.

5. M. B. JIoMOHOCOB — OCHOBATEJb MEPBOM XUMUYECKOH J1aboparopuu B Poccum.

6. Kpyr nayunsix uatepeco M. B. JlomoHOCcOBa.

7. [1. 1. MenneneeB — y4eHBIN ¢ MUPOBBIMH 3aCITyTaMH.

8. 1. 1. MenieneeB — opraHu3aTop U MepBbIi AUpeKTop [ TaBHOM manaTsl Mep U BECOB.



9. [I. 1. MenneneeB — HcclieIoBaTENb BO3TyXOIIaBaHHUS.
10. 1. . MenneneeB — co3naTens 0€3IbIMHOTO TOPOXa.
11 dpy3es u koswteru JI. . MenzaeneeBa B chepe HayKu, TEXHUKU U KYJIBTYPBI.
12. MexxayHnapoaHble KOHTAaKTHI B ipu3Hanue 3acayr [. . Menzaeneesa.
13. Veneuenus [1. 1. Menneneena.
14. Umenewm [. . MeneneeBa Ha3BaHBL. ..
15. Anekcanap MuxaitioBud bytiiepoB — 3amedarenbHbI PYCCKUN XUMUK.
16. A. M. BytiepoB — BbIIAIOIIUHACS OHOJIOT.
17. llpy3bs u koseru A. M. bytnepoga.
IIpumepHblie TeMbl coo0eHnii «Mo€ JIr00MMoe BelecTBO».
. Anmas.
. AMMHaK.
. bopHas kucinora.
. I'mayGepoBa coib.
. UnepTHBIE rassl.
Hon.
Maitaxur.
. Mpamop.
. Ilepekuch Bogopoa.
10. IlepmaHraHat Kammusi.
11. INureeBas coxa.
12. TloBapeHHas COJb.
13. Caxapo3a.
14. Yraekucnelii ras.
15. VYkcycHas kuciora.
16. DTuioBHIN ciUpT
Tembl NPpOEeKTHBIX padoT
. IlepcriekTUBBI pa3BUTHSI XUMUU.
. I3 ucropun xumuu.
. Tkanu: mpouoe U HacTosIIEee.
. Uto MBI 3HaeM o BemecTse?
. ITactiopt »nementa Ne....
. Cxa3zaHus 006 0JJHOM BELIECTBE.
. UcTopus cinyku.
. Bona B kocMoce.
. X¥uMuUs — MoJib3a UM Bpea. Pe3ynbpTaT cOlMoIoruueckoro onpoca.
. ZKu3Hb — B3aUMOJIEHCTBUE MEXKAY MOJIEKYJIaMHU.
. XuMHS U BUPTYAJIbHBIA MUP.
. BemecrtBa Ha 3eMiie U B KOCMOCE;
. MlcTopust OTKpBITUS XUMUYECKOTO AyemeHTa No....
. CaMblii IEpBBIM XUMUYECKUH JIEMEHT.
. OT anXuMuUU K HacTOALIEH XUMUHU.
. ITaMATHUKY UCTOPUU U APXUTEKTYPhl B IPOMBIIUIEHHBIX TOPOJAX.
. XUMHUS U UCKYCCTBO.
. MeTaibl B HICKYyCCTBE.
. TapMoHus xumuyeckux Gopmyi.
. Koe-uto 0 3epkanax.
. UmeeT 11 Bosta mamMaTh?
. Crexiia — xaMeJIeOHBI.
. ®otorpadus u XxUMus.
. boli mouparesiMm METalIoB.
. Pexyiama: 10CTOBEpHOCTH C MO3UIUU XUMHUH.
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