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1. IosicHUTeNbHAS 3aMUCKA.
Jannas mporpamma pa3paborana Ha ocHoBe [Ipumepnoit mporpammer O.C. I'aGpuensiHa
«BBeneHne B XUMHIO BELIECTBA» 7 KIIACC.
OO6miee npeacTaBieHUe O HOBOM IIKOJIBHOM IPEIMETe ydallluecs MOJIy4yaloT MpUu U3yYEeHUU
kypca “BBegenune B xmmuio”’. Cpeau mpoOjeM B TNPENOJaBaHUM XHMHH HanOOJIbIINE
CJI0’KHOCTH ISl IEJArOrOB COCTABIISIIOT JIBE.
[lepBasi CIOXKHOCTBH 3aKJIOYAETCs B 3HAYMTEIBHOW NEperpy3ke Kypca XUMHUU OCHOBHOM
IIKOJIBI B CBSI3U C TIEPEXOJIOM HAa KOHIIEHTPUUECKYIO cUCTeMY. IHTEeHCUBHOCTD MPOXOXKICHUS
Marepuaia B 8-M KJlacce He MO3BOJISIET CO3/aTh YCJIOBHS I Pa3BUTHS MO3HABATEIBHOIO
MHTEpeca K MPEeaMeTy, ISl TMOCTENEHHOTO YCBOEHHUS CJOXKHBIX 0a30BBIX XUMHUYECKUX
noustuii. He cmyuyaliHo 1O pe3ynbraraM MOHUTOPMHTa B paMmkax ¢eaepanrbHOro
OKCIIEPUMEHTA 10 COBEPIICHCTBOBAHHUIO CTPYKTYPHI U COACpX aHUS 0OIIero odpazoBaHUs
yuauecsl Ha3bIBalOT XUMHIO B YHCIIE CAMBIX HETTFOOMMBIX NMPEAMETOB.
Bropass mpobnema 3akitouaeTcss B COKpAalleHHMM O0bEMa 4YacOB HA HM3yUYeHUE XHMHU Ha
0a30BOM ypoBHE B cTapuieil nmpoduibHOi mikone. OgHOro yaca B HEIETI HEAOCTATOYHO
ke Ui OErJIoro 3HaAKOMCTBA C OPTaHWYECKUMHU BEHICCTBAMHE, COCTABJISIFOIIMMH OCHOBY
*u3HU Ha 3emuie. B 11-M kimacce 3HauuTENbHAA YacTh y4€OHOTO BpPEMEHHU PacXojyeTcs Ha
MOBTOPCHHE, a TOYHEE, MOBTOPHOE MPOXOXKJICHNE OCHOBATEIHLHO 3a0BITHIX TOHITHN, TCOPHUI
¥ 3aKOHOB OOmIel XHMHH, PAaCCMOTPEHHBIX, HO HEAOCTATOYHO MPOYHO YCBOCHHBIX B
OCHOBHOM LIKOJIE.
Kak cnencrBrue yka3aHHbIX HEFaTUBHBIX TEHJICHLUN, CO3AETCs peajbHas yrpo3a CHUKEHUS
HEKOTJIa BBICOKOTO YPOBHS XHMHYECKOTO OOpa3oBaHHS B CTpaHE, CJIOXKHOCTH C
00€eCreYeHHOCThIO yUUTeNlel €CTECTBEHHOHAYYHBIX IUCIUIUIMH YUeOHON HArpy3Koil..
Hauano cucremMHOro u3yueHuss XMMUU B 7-M KJ1acce TO3BOJISIET:
- YMEHBIIUTh UHTEHCUBHOCTh MPOXOXKIEHUS y4eOHOro MaTeprana B OCHOBHOM IIKOJIE;
- TOJIYYUTh BO3MOXKHOCTb U3Yuamv, & HE NPOXOOUumsv STOT MaTepuayl, UMETh BpeMs s
OTpabOTKH U KOPPEKIIMU 3HAHUHN yJaluxcs;
- (hopmHpoBaTh YCTOWUYMBBINM MO3HABATENbHBIN HHTEPEC K MPEIMETY;
- MHTETPUPOBATh XMMHIO B CHCTEMY E€CTECTBEHHOHAYUYHBIX 3HaHMU A1 (QOopMHpOBaHUS
XAMHYECKOW KapTUHBI MUPa KaK COCTAaBHOM YaCTH €CTECTBEHHOHAYYHON KapTHHBI.
Kypc xuMunu OCHOBHOM WIKOJIBI MPEJIaraeTcsi U3ydarh B JIBa dTala: B CTATHKE — COCTaB,
CTpoeHHE U (PU3MUYECKHE CBOWCTBA BEHICCTB, M B JUHAMHUKE -- XHUMHYECKHE CBOMNCTBa
BEIIECTB, 00YCIOBICHHBIE UX COCTABOM U CTpoeHHeM. B 7-M kiacce ydaruecs: 3HaKOMSITCS C
COCTaBOM M KJIaCCU(PMKAIMEW BEIIEeCTB, PacCMaTPUBAIOT CMECH BEIIECTB W HUX COCTaB,
U3YYal0T CIOCOOBI pa3eNieHns cMeceil Ha OCHOBE (PM3MUYECKHX CBOWCTB OOpa3yIOIUX ATH
cMecH KOMMOHEHTOB. TakuM 00pa3om, Kypc XMMHH 7-TO KJIacca peaju3yeT 3HAUMTEIbHYIO
4acTh MEPBOTrO 3TAINA U3yUYEHHUS IIKOJIbHON AUCIUIUIMHBI.
Kypc mnoctpoen Ha wumee peanu3aliud MEXIPEAMETHBIX CBsSI3ed XUMHUU C JpPYTrUMU
€CTECTBEHHBIMU AHMCIMIIMHAMY, BBEACHHBIMU B OOy4e€HHE paHee WU MapajulebHO C
XUMHEH, a TIOTOMY TIO3BOJIIET AaKTyallM3UpOBAaTh XHWMHUUYECKHE 3HAHUS YydYalIuxcs,
MOJTy4YeHHBIC HAa YPOKaxX MPUPOAOBEICHHS, OMOJIOTHH, Teorpaduu, GU3UKU U APYTUX HAYK O
npupoae. B pe3ynbTaTe yMEHbIIAETCA IICMXOJIOTMYECKAash Harpy3ka Ha YYalluxcsi C
MOSIBJICHHEM HOBBIX TpenMeToB. TakuM oOpasoM, QopMmMupyercss MoHUMaHue 00
WHTETPHUPYIOIIEH POJIM XHMHUHU B CHCTEME €CTECTBEHHBIX HAyK, 3HAYMMOCTH JTOTO MpeaMeTa
JUISl YCIIEIIHOTO OCBOECHMSI CMEKHBIX AUCIUIUIMH. B KOHEUHOM cueTe Takasi MeKIpeaIMeTHas
WHTETpalus CIocoOCTBYyeT (HOPMHUPOBAHHUIO €IMHOW €CTECTBEHHOHAYYHOW KAapTHUHBI MHpa
y>K€ Ha HayaJbHOM 3Tare U3y4eHUsI XUMHUH.
B cootBeTcTBUU C TpeOOBaHUSMHU TOCYIAPCTBEHHOTO 00pa30BaTEIHFHOTO CTaHIApPTa B Kypce
MOJAYEPKUBACTCS, YTO XUMHUsI — HayKa JKcrepuMeHTanbHasd. [losTomy B 7-oM Kiacce
paccMaTpUBAIOTCSI TaKU€ METOJOJIOTHYECKHE TIOHATHSA Y4eOHOro mpeaMera, Kak
DKCIIEPUMEHT, HaOII0IeHHEe, U3MEPEHHE, OTIICaHNe, MOJISTUPOBAHKE, THITIOTE3a, BBIBOJL.



[IpenyioxkeHHBI Kypc Kak B TEOPETUYECKOW, TaKk M B (PaKTUYECKOW CBOEH 4YacTu
MPaKTUKOOPUEHTUPOBAH: BCE MOHSATHS, 3aKOHBI U TEOPUH, a TAKKE Ba)KHEUIIIUE MPOIECCHI,
BEIIECTBA W MaTepUajbl JAIOTCAd B IUIAHE WX MPAKTUYECKOTO 3HAYECHUS, MPUMEHECHUS
BEILIECTB B MIOBCEAHEBHOM )KM3HU U UX POJIU B dKUBOW U HEXKUBOU MPUPOJIE.

3HaHus, MOJlyyaeMble YYallMMUCS Ha 3TOM 3Tarne 00ydeHus, CIy)KaT PeHIeHUIO0 3a1a9n
(GopMHpOBaHUs Y IIKOJIBHUKOB IIEPBOHAYAIILHOIO, LIEJIOCTHOTO MpeACTaBIeHus o0 mupe. B
pe3yJbTaTe MPOINEIeBTUYECKON TOATOTOBKH 110 XUMUH YJalllUecs JOJKHBI TOITYYUTh
IIPEJICTaBJICHHs O COCTaBE BEILECTBA, a TAK)KE IIEPBOHAYAJIBHBIE CBEICHUS O XUMHUYECKHUX
AIIEMEHTAaX, UX CUMBOJIAX, XUMHUECKUX (POpMYJIax, MPOCTHIX U CIIOKHBIX BellecTBax. Spkue
(akThl U3 UICTOPUH OTKPHITUHA XUMUYECKUX JIEMEHTOB, IIOMCKA CIIOCOOOB CO3/IaHMs HOBBIX
COCMHEHUH, HEN3BECTHBIX IPUPOE, CBEICHHUS O HEOOBIUHBIX CBOMCTBAX OOBIYHBIX BEILECTB
Y pa3rajka IpUYuH NPOSBICHUS X YAUBUTEIBHBIX CBOMCTB — BCE 3TO BBI3BIBAECT UHTEPEC Y
yuanuxcsa. MHTepec K XMMUM BO3HUKAET U B TOM ClIydae, KOI1a yJalluecs MoJIyqaroT
BO3MO>KHOCTb CAMOCTOSATEIBHO BBIIIOJIHATh XUMUYECKUI KCIIEPUMEHT, IPOBOAUTH
n1abopaTOpHbIE UCCIIEAOBAHUS, TPUOOPETas yMEHUS U HABBIKH PaOOThI C XUMUYECKOH
NIOCYZAOH, PEaKTUBAMH.

3HAKOMCTBO y4YalIuXcs C 3TUMH BOIPOCAMU MO3BOJIUT B CUCTEMATUYECKOM KypCce XUMUU
000CHOBAaHHO MIEPEUTH K pACCMOTPEHUIO CBOMCTB BEIIECTB M XUMHUECKHUX SIBJICHUM B CBETE
YYE€HUSL O CTPOCHUH BEIIECTBA.

Copepxanue Kypca “Benenne B XUMHIO” OPHUEHTHUPOBAHO Ha 0OeCIeueHUE MOATOTOBKU
yUYaIIUXCsl K U3YYEHUIO XUMUH B § KJ1acce BceX MpOohuIIeH.

2. O0mas xapakTepuCTHKA.
ITporpamMma kpyxka «BBeeHHE B XUMHUIO» COCTOUT U3 YETHIPEX TEM:

IlepBasi Tema «XUMHUS B IEHTPE €CTECTBO3ZHAHUSN» aKTyaTU3UPyeT XUMUYECKUE 3HAHUS
00yJarOIIUXCsl MOTYICHHBIE PU U3YYESHUH TIPUPOIOBEICHHUS, OMOIOTHH, Teorpadu,
GU3MKM U APYTUX HAYK O MPHUPOJE. ITO YMEHBIIAET ICUXOJIOTHUECKYIO HAarPy3KYy,
BO3HUKAOTIIYIO C MOSIBIICHHEM B 8 — M KJIacce HOBOTO MPEIMETa, TI03BOJISET
3aMEHUTDH CBA3aHHBIE C STUM TPEBOXKHBIEC OKUIAHUS HA TIOJIOKUTEIbHBIEC DMOIIUU BCTPEUYH CO
CTapbIM 3HAKOMBIM. [lapamieTsHO MPOBOAUTCS MBICITE 00 HHTETPUPYIOIICH POJIM XUMUU B
CUCTEME €CTECTBEHHBIX HayK, 3HAYMMOCTH 3TOTO mpeaMeTa sl yCIEIIHOTO OCBOCHHS
CMEKHBIX MPeMETOB. Takast MeXIpeIMeTHAS HHTETPAIHsI CIIOCOOCTBYEeT  (DOPMHPOBAHUIO
€MHON €CTECTBEHHOHAYYHOU KapTHUHBI MUPA YK€ Ha HauaIbHOM JdTare U3y4eHus Xumuu. B
COOTBETCTBHUH C TPEOOBAHUSIMH I'OCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa B Kypce
MOIYEPKUBACTCS, YTO XHUMHUSI — HAyKa SKCIIEPUMEHTAIIbHAS , [IOATOMY

paccMaTpPUBAIOTCS TaKWE TIOHATHS, KaK SKCIICPUMEHT, HA0JI0ICHUE, H3MEPEHUS, OITMCAHUS,
MOJICTTUPOBAHUE, TUTIOTE3a, BBIBO. J{7151 OTpabOTKH MPaKTUUECKUX YMEHUIH 00yJaronmxcs
OTOOpaHBI HE CIIOXKHBIC M IICHXOJIOTUICCKH JIOCTYITHBIC JUISI CEMUKIIACCHUKOB JIA0OpaTOPHBIC
U TIPaKTUYECKHE PabOThI, KOTOPHIE 3HAKOMBI UM TI0 HAYaTbHOMY KYpPCY €CTeCTBO3HAHUS U
JPYTHM €CTECTBESHHBIM JUCIMILTHNHAM: O3HAKOMIICHHE ¢ HECIOKHBIM JJA0OPATOPHBIM
o0opymoBaHueM (YCTPONCTBA IITaTHBA, HATPEBATEIBHBIX MPUOOPOB, XUMHUYECKOH TOCY/IbI,
KOTOPYIO OHU TIPUMEHSITH paHee), TPOBEIcHUE MPOCTEUIITNX OTepaIiiii ¢ 000pyJI0BaHHEM U
BeliecTBaMHu (IIpaBuiia HarpeBaHus, PUKcaIus PE3yNbTaTOB HAOTIOACHUS U UX aHAJIN3
U T. J1.). DTOH 1eNn CrocoOCTBYET MPETYCMOTPEHHBIN B KypCce JOMAITHUNA XUMHUYECKUN
HKCIIEPUMEHT, KOTOPBIN TTOTHOCTHIO COOTBETCTBYET TPEOOBAHUSM 0€30MacHOCTH MPH
€T0 BBIIMTOJTHCHUH W BKITIOYACT YIIICIINE HBIHE U3 MMPAKTUKH O0YICHUS XUMHH



MPOJOKUTEIBHBIE IO BpEMEHH 3KCIIEpUMEHTANIbHBIE paOOTHI (BhIpalllMBaHNE KPUCTAIIOB,
HaOJI0IeHUE 32 KOPPO3HUEH MeTaa).

BTOpaﬂ Tema «MaTemMaTH4ecKHe Pacu€Tbl B XUMHUW> ITIO3BOJISICT OTpa6OTaTB PaCUCTHBIC
YME€HUsA, CTOJIb HeO6XOI[I/IMBIe IIpH pCIICHUHU XUMHUYCCKHUX 3ajJiad, B IICPBYIO O4YCPEAb HA
HaX0XJACHUC YaCTH LCJIOT0 (MaCCOBaSI J0JIA 3JIEMCHTA B CJIOKHOM BCIICCTBE, MaCcCoOBas U
o0BbeMHas JOJIHN KOMIIOHEHTOB B CMECH, B TOM YHUCJIC U O0JIA HpHMeCGﬁ). Kax BHIHO,
BHUMAHUC 06pa1uaeTcs1 HC CTOJIBKO Ha XUMHIO, CKOJIbKO Ha MaTCMAaTUKY.

Tperbst TeMa «SIBJIeHUs1, MPOUCXO/SIIINE C BeNIECTBAMM» AKTYATU3UPYET 3SHAHUS
o0y4aromuxcst 0 GU3HUECKUX U XUMHUYECKUX SBJICHUSX, TIOJYYCHHBIC HA YPOKaX IO IPYTUM
mpeaMeTaM, TOTOBUT MX K U3YYCHHIO XUMUYECKOTO MPoIiecca Ha CIASAYIONIeH CTyIeHH
00yJeHUsI.

YerBepras Tema «Paccka3bl PO XMMHIO» BKIIIOYAET MHTEPECHBIEC CBEJICHUS O PYCCKHUX
XUMHKaX, 00 OT/IEIbHBIX BEIIECTBAX U HEKOTOPBIX XUMUYECKUX peakiusix. M3yuenue
MpeIaraeMoro Kypca npeaycMaTpuBaeT MOBBIIIEHUE YISIBHOTO BECA CAMOCTOSTEILHOM
paboThl 00y4aroIIUXCsl, HAPUMEp, PU TPOBEACHUH JOMAIITHETO XUMUYECKOTO
HKCIIEPUMEHTA U 00CYXICHUE €T0 Pe3yJIbTaTOB, MOATOTOBKE COOOIICHUM ISt
YUEHUYECKUX KOH(EepeHIHii, 3a1uTe MPOEKTOB, BEHIOOPE 0OBEKTOB ISl TOATOTOBKE
cooO1eHus WM npoekta u ap. Kypc HanpasieH Ha pa3BUTHE TaKUX JIOTHYECKUX
ONepalMil MBILUIEHUS, KAK aHAJIM3 U CUHTE3, CDABHEHUE HAa OCHOBE aHAJIN3a U CUHTE3a,
000011eHIEe, BRIABMKCHHIE U TIOJITBEPKICHUE HITH OMTPOBEPIKCHHUE THIIOTE3 U T. 1.

B 3akitoueHnn MOXXHO OTMETHTH, YTO B Kypce ITOUTH HE 3aTPOHYTHI TPEOOBaHHS CTaHIapTa
XMMHUYECKOI0 00pa30BaHMsl U1l OCHOBHOM IIKOJIbI, HAIIPUMEP CUMBOJIBI XUMUYECKHX
AIIEMEHTOB M (DOPMYJIbI BEIIECTB CEMUKIACCHUKU YJaT TOJBKO IO KEJIaHHI0, He
HPEIYyCMOTPEHO cocTaBieHue (POpMyYIT BELIECTB U YPABHEHUN XUMHUECKUX PEeaKLUH,
KOTOPBIE SIBIIAFOTCS MAaTEPUAIIOM TSI M3Y4EHHUsI B 00513aTEIILHOM KypCe XUMHUHU.

3. JIn4HOCTHBIE, MeTaNpeAMeTHbIE H NPeIMeTHbIE Pe3yJIbTaThl 0CBOCHHUS Kypca

Juunocmnoie:

B [ICHHOCTHO-OPUEHTAILIIOHHOM C(hepe — UyBCTBO TOPIOCTH 32 POCCUICKYIO XUMUUYECKYIO
HayKy,

T'yMaHU3M, OTHOIICHUC K TPYAY, HCJIICYCTPEMIICHHOCTD, q)OpMI/IpOBaHI/IC HEHHOCTH 340pOBOI'0 1
0e30macHOro 06pa3a JKU3HH, YCBOCHUC ITPAaBUJI MHAWUBHUAYAJIbHOI'O U KOJUICKTUBHOI'O 0e30macHoro
IOBCACHU B ‘lpeBBLI‘lafIHBIX CUTyallUsX, YI'pOXarOIHX KU3HU U 3I0POBLIO HMHeﬁ;

B TPY/I0BOH c(hpepe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JasibHENIIE 00pa3oBaTenbHOM
TPaeKTOPHH;

B [103HABATEJILHON (KOTHUTHBHOM, MHTEIUIEKTYAJIbHOM) chepe — yMEeHue YNpaBiiTh CBOEH
MO3HABaTENbHOM AESTEIbHOCTHI0. DOPMUPOBAHNE OCHOB 3KOJIOTMUYECKOM KYJIbTYPHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIUICHHSI, PA3BUTHE OIThITA
HKOJIOTUYECKU OPUEHTHPOBAHHON Pe(hIIeKCHBHO-OLIEHOYHOM 1 IPAKTHYECKOM AESTEeIbHOCTH B
JKU3HCHHBIX CUTYalUsiIX;

Memanpeomemmnbie

YMEHHE CAMOCTOSITEIIFHO OTPEJIEIISATH 1A CBOETO 00YJEHWS, CTABUTh M (POPMYITHPOBATH IS
ceOsl HOBBIC 3aJ1auM B YU€0€ 1 IMO3HABATEIILHOM JISATEILHOCTH, Pa3BUBATh MOTHBBI U
UHTEPECHI CBOCH MO3HABATEILHON AEITEIHLHOCTH;

YMEHHE CaMOCTOSTEIFHO TUIAHUPOBATH TYTH JIOCTHXEHHUS TIeJIeH, B TOM YHCIIe
abTepPHATUBHBIC, OCO3HAHHO BBIOMPATh Hanbosee 3(h(HEeKTUBHBIE CIIOCOOBI PEIIICHUS



y4eOHBIX U MIO3HABATENIBHBIX 3a/1a4;

YMEHHUE COOTHOCUTH CBOU JICMCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMU, OCYILECTBIIATH
KOHTPOJIb CBOEH JIESITEIbHOCTH B MPOLIECCE IOCTHKEHUSI Pe3yibTara, ONpeesisTh CIOCOObI
JCHUCTBUI B paMKax  TPEIIOKEHHBIX YCIOBHUI U TPEOOBAHMIA, KOPPEKTHUPOBATH CBOU
JIEHCTBUS B COOTBETCTBUH C M3MEHSIOILIEICS CUTYaIUEH;

YMEHHE OLIEHUBATh MPABUILHOCTH BBITTOTHEHUS Y4EOHOH 33/1auH, COOCTBEHHBIE BO3MOKHOCTH
e€  pelICHNUs; BJIaICHME OCHOBAMH CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHS PELLICHUHN U
OCYIIIECTBJICHHS] OCO3HAHHOTO BEIOOPA B y4EOHOIM 1 TIO3HABATEIbHOMN JEATENIbHOCTH; YMEHUE
OTIPEIeTIATh TIOHATHS, CO3/1aBaTh OOOOICHUSI, YCTAHABINBATH AHAJIOTUH,
KJ1accu(UIMPOBATh, CAMOCTOSTENILHO BEIOUPATh OCHOBAHUS U KPUTEPHH IS
KJ1acCH(pMKaLK, YCTaHABIMBATH IIPUIMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccykaeHue, yMo3akItoueHre (MHAYKTUBHOE, ISTyKTUBHOE U 110 aHAJIOTUH) U JIeIaTh
BBIBOJIBI,

YMEHHE CO3/1aBaTh, IPUMEHATH 1 PEOOPa30BbIBATH 3HAKH U CUMBOJIbL, MOZEIN U CXEMBI JIIs
pelieHus y4eOHbIX U M03HABATEbHBIX 33/1a4;

YMEHHE OPraHU30BbIBATh Y4EOHOE COTPYIHHYECTBO M COBMECTHYIO JIEATEIBHOCTD C YIUTEIEM
U CBEPCTHUKAMU; pabOTaTh MHAUBUAYAJIBHO U B IPYIIIE: HAXOIUTH O0LIIee peLIeHNE U
pasperiatb  KOH(IMKTHI HA OCHOBE COTJIACOBAHUSI TMO3UIMHI U YU€Ta HHTEPECOB;
(bopMyIMpOBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHNE;

YMEHHUE OCO3HAHHO UCIIOIb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBHUH C 3aauen
KOMMYHUKALIUH JJIs BBIPQKEHHS CBOMX UyBCTB, MBICTICH U TOTPEOHOCTEN; TIIAHUPOBAHUS U
pETyJLNN CBOEH JEATEIIbHOCTH; BIIQJICHUE YCTHOM U IACbMEHHOMU PEYbIO,
MOHOJIOTHYECKOW KOHTEKCTHOU peubto;  (hOPMUPOBAHUE U PA3BUTHE KOMIIETEHTHOCTH B
00J1aCT! NCTIONB30BaHMS HH(DOPMAIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTH;
(dbopMupoBaHUe U pa3BUTHE SKOJIOTMYECKOTO MBIIIICHUS, YMEHHE IPUMEHSTH €ro B
MIO3HABATENBHON, KOMMYHUKATHBHOM, COIMATBHON MPAKTUKE 1 TIPO(ECCHOHATBHOMI
OpHEHTALIVH.

IIpeomemmnuwie

B no3naBartensHOM cepe: 1aBaTh ONpeneeHUs H3y4eHHbIX TOHATHI: «XUMUYECKUI
IIEMEHT», «aTOM», «HOH», «MOJIEKYJIa», «IIPOCTBIE U CII0’KHBIE BEILIECTBAY, «BEILIECTBOY,
«XUMHUuecKas (popmyIay, «OTHOCUTENIbHAs ~ aTOMHAasi Maccay, «OTHOCUTEIbHAs
MOJIEKYJISIPHAsI MACcCay, «BAJIEHTHOCTBY, «CTENEHb OKUCIIEHUS, (KPUCTAJUTMUYECKAs PELIETKaY,
«OKCUIBI», «KUCIIOTBD», «OCHOBAHUS», «COJIN, «aM(POTEPHOCTbY, «MHIAUKATOPY,
«IEPUOJIMIECKUI 3aKOHY, «TIEPUOINUECKast TAOIUIIAY, «U30TOMbD», «XMMHUYECKask CBA3bY,
<QIEKTPOOTPULIATEIBHOCTDY, «XUMUYECKAs! PEaKLIUs», «XMMHUUECKOEe ypaBHEHHEY,
«@TEHETUYECKAS CBSI3b), «OKHUCIICHNEY, «BOCCTAHOBJIEHUEY, «AJIEKTPOIMTUYECKAS
aucconyanusa», «KCKOpoCTb XAMHYIECKOM PCaKkmy, OIUCaTb ACMOHCTPAIIMOHHBIC 1
CaMOCTOSITENBHO ITPOBEJCHHBIE XUMHUECKUE IKCIIEPUMEHTBI; ONIMCHIBATh U Pa3InyaTh
N3YUYCHHBIC KJIACChI HECOPraHn4CCKNX COGHHHGHHﬁ, IMMPOCTLBIC U CIIOKHBIC
BEILIECTBA, XUMUYECKHUE PEAKLIVN; KJ1acCU(UIMPOBATh U3YYEHHbIE OOBEKTHI 1
SABJICHUA,; ACJIAaTh BBIBOAbI 1 YMO3AKJ/IFOYCHUA U3 H&6J'IIOI[GHI/II\/'I, HN3YyUYCHHBIX
XMMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BELIECTB 110
AQHAJIOTUH CO CBOWCTBAMU M3YYEHHBIX; CTPYKTYPHPOBATh U3yYEHHBI MaTeprall 1
XUMHYECKYIO MH(OPMAIIUIO, TOTYYEHHYIO U3 APYTUX HCTOYHUKOB; MOJIETIUPOBATh CTPOSHHUE
aTOMOB 3JIEMEHTOB 1-3 IepruoI0B, CTPOEHUE IPOCTHIX MOJIEKYT;

B 11eHHOCTHO — OpHEHTAIIMOHHOM cepe: aHATM3UPOBATh U OLIEHUBATH TOCIEACTBUS IS
OKpY>Karoliel cpe/ibl ObITOBOM U MPOU3BOICTBEHHOM JAEATEILHOCTH YEI0BEKa, CBI3aHHOM C
nepepaboTKOi BEIIECTB,

B tpynoBoii cdepe: mpoBOAUT XMMHUYECKHIA SKCIIEPUMEHT;

B cihepe Oe3omacHOCTH KU3HEACATENBHOCTH: OKa3bIBaTh IEPBYIO MOMOIIB IIPH OTPaBIECHUSX,
0YKOrax M IPYTuX TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JJaOOPaTOPHBIM 000PYIOBAaHUEM.



4. ConepxaHue Kypca BHEYPOUHOIi 1eATeJIbHOCTH.
34 yacos (1 yac B HeJe110)

Ne Tema Kou1-Bo yacos Koua-Bo Kou-Bo JdomamHui
NPAKTHYECKUX | JIa0OPATOPHBIX | IKCIEPUMEHT
pador pador
1 XuMUs B IEHTPE €CTECTBO3HAHUS 11 2 8 9
MarteMaTuyecKkre pacyeThl B XUMHH 10 1 - 3
SIBneHus MPOUCXOIAIITHIE C 11 3 - 10
BEIICCTBAMH

Pacckaspl mo XumMuu

Tema 1. Xumus B ueHTpe ecrecrBosHanus (11 4)

Xumus kax yacmv ecmecmeonarust. 1lpeomem xumuu. EctecTBO3HaHNE — KOMITIEKC HAYK O
npupoze. Hayku o npupoze: ¢pusrika, xumust, Ononorust ¥ reorpadus. [lonoxurensHoe u
OTpUIIATEIbHOE BO3JIEUCTBUE YEJIOBEKA HA IIPUPOLLY.

ITpenmer xumun. Tena u BerectBa. CBOMCTBA BEIECTB KaK MX WHIWBUYaIbHbIC IPU3HAKH.
CBolicTBa BElECTB KaK OCHOBA UX IPUMEHEHUSL.

Memoowr uzyuenus ecmecmsoznanus. HabmoneHue kak OCHOBHON METOT TO3HAHUS
OKPY’KAIOLIEro MUpa. Y CIIOBUS MPOBEIeHNs1 HaOMoieH L. [ MroTe3a Kak Mpe/ionoXKeHue,
O0BSCHSIOIIEE WIN TIpEZICKa3bIBAOIIIee MPOTEKAaHNE HAOII0aeMOr0 SIBJIEHHUSL.
OkcnepumeHT. Jlaboparopusi. DKClIepUMEHT nabopatopHbIil 1 fomarHui. CriocoObl
(buKCHpOBaHMs pe3y/IbTaTOB FKCIIepuMeHTa. CTPOSHHUE IJIaMEHH  CBEUH, CyXOI'0 TOPIOYEro,
CIHMPTOBKH.

Mooenuposanue. Mogenu kak aOCTpaKTHbIE KOMTUHM U3y4aeMbIX 00BEKTOB U MPOIIECCOB.
Mopnenu B ¢puzuke. DnekTpodopHas MallIiHa Kak abCTpakTHasE MOJIENT> MOJTHUNA. Moienu B
6uonoruu. buonornyeckue Mymsbku. Mozeny B XMMHUH: MaTepUalibHbIe (MOJIEN aTOMOB, MOJIEKYI,
KPHCTAJUIOB, allapaToB M YCTAaHOBOK) U 3HAKOBbIE (XUMUUECKUE CUMBOJIbI, XUMUUECKUE POPMYJIbI U
YpaBHEHUS).

Xumuueckas cumeonuxa. XUMUUECKHAE CUMBOJIBL. VX HamucaHue, IPOU3HOLICHHUE U
uHpOpMalsg, KOTOPYIO OHM HecyT. Xumudeckue opmyibl. VX HanucaHue, NpOU3HOIIEHUE U
uH(pOpMAIYs, KOTOPYIO OHH HecyT. IHeKchl 1 Kod(h(hUIMEeHTHI.

Xumus u pusuxa. Y HUBEPCATHHBINA XapaKTep TOJIOKEHHUA MOJISKYIISIPHO-KUHETUIECKON TEOPHHL.
ITonsTs «@atom», «MoeKysay, «on». Kpucrammueckoe cocrosHue Bemectsa. Kpucrammueckue
peleTky TBepapiX  BemiecTB. J{uddysus. bpoyHoBCKOE NBHKEHHE.

ArperaTHoe cOCTOsSIHUE BelecTBa. I'a3000pasHble, *KUJIKHE U TBEPbIE BEIECTBA.
Kpucramnyeckue u amopgHbie TBep/ble BeniecTBa. Ouzndeckue 1 XUMUYECKUE SBJICHUS.

Xumus u ceocpaghus. I'eonornyeckoe CTpoeHHe IIaHeThl 3eMIIS: AP0, MaHTUs, TUTochepa.
DJNIEMEHTHBIN COCTaB I'€0JIOrMYECKUX COCTABHBIX YacTe! IUIaHeTbl. MUHEpaITbl ¥ TOPHBIE IOPO/IBL.
Marmariyeckue 1 0cafiouHble (OpraHuuecKre U HEOPraHMUEeCKUe, B TOM YHCIIE U TOPIOYHE) TIOPOIbL.

Xumus u buonozus. XuMUYECKUNA COCTaB KHUBOM KJIETKU: HEOpraHuyeckue (Boja u
MHHEpaJIbHBIE COJIM) U OpraHudeckue (OenKu, >KUpbI, YIIIeBObl, BUTAMUHBI) BemecTsa. [IpocTeie n
CIJIO’KHBIE BEILIECTBA, UX POJb B JKU3HENEATEILHOCTH OpraHn3MoB. bronornyeckas posb BoJbl B




xuBoi KieTke. dorocunTes. Pork xmmopoduiia B mporecce potocunresa. buonoruueckoe
3Ha4YEHHE JKUPOB, OCIIKOB, 3(PUPHBIX Macel, YIJIEBOJIOB M BATAMUHOB JIJIS KU3HEACATEIIbHOCTH
OpraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IIoHATHE 0 KAUECTBEHHBIX pEaKLUAX KaK O peaKLHUsX,
BOCIPUHUMAEMbBIX OPraHOJIENTUUECKUX: C IOMOILBIO 3PEHUS, CITyXa, O0OHAHUS. AHATUTUYECKUI
apdexr. OnpenernsemMoe BEIIECTBO U PEAKTHB Ha HEr0. Bo3MOXXKHOCTh M3MEHEHHS X POJIU Ha
MPOTHUBOIIOJIOKHYIO.

JleMoHCTpaLHH.

1. Konnexius pa3HbIX TN U3 OJJHOTO BEIlIeCTBA WM MaTepHaia (Hanpumep, JadopaTopHasi mocya 13
crekna). 2. Komnekuus pa3nyHbIX el Wi (pororpaduii Ten U3 amfOMUHUS TS WDTIOCTPALMY UIIEH
«CBOWCTBA — IPUMEHEHHE.
3. YuebHoe 000pyIoBaHuEe, UCTIONb3YeMOe MTPH U3yYSHUN (PU3UKH, OMOJIOTHH, Teorpadiu 1 XUMHH.
4. DnextpodopHas MaIIvHa B JICHCTBUM.
5. l'eorpaduueckue momenu (rmodyc, Kapra).
6. buonoruueckue Moaeny (MyJIsKH OPraHOB M CUCTEM OpraHOB PACTEHUH, dKUBOTHBIX U
YeJI0BeKa).
7. ®uUznYecKre U XUMHUYECKUE MOJIETT aTOMOB, MOJIEKYJT BEILIECTB U MX KPUCTAITMUECKHUX PEIICTOK.
8. OObeMHBIE U IIAPOCTEPKHEBBIE MOJIEN MOJIEKYJT BOJIbI, YITIEKUCIIOTO M CEPHUCTOrO Ia30B, METAHA.
9. PactipocTpaneHue 3araxa 0/1eK0JI0Ha, JyXOB HJIH JAe30/I0paHTa Kak mporiecc Auddy3uu.
10. OOpa31ibl TBEPABIX BELIECTB KPUCTAIUTMYECKOTO CTPOCHHUSL.
11. Moaenu KpUCTaUTMYECKUX PEIIETOK.
12. Tpu arperatHbIX COCTOSIHHSI BOJBL.
13. [lepenuBaHue yriaeKUCIIOro ra3a B CTakaH, ypaBHOBEIICHHBII Ha BECax.
14. Kosuiekiyst KpUCTALIMYECKUX M aMOP(HBIX BEIIECTB U U3JIEIUN U3 HUX.
15. Komnnekius MuHepaioB (Ja3ypuT, KOPYH]I, XaJIbKOIUPHT, (QIIFOOPUT, TAJIUT).
16. Komniekiyst ropHbIX IOpoJ] (TpaHUT, pa3indHble (OPMbI KaJIbLIUTA - MEJI, MPAMOp, U3BECTHSIK).
17. Komnekiusi roproYrx UCKOMaeMbIX (He()Th, KAMEHHBIN YroJib, CIAHIIbI, TOP(D).
18. CimpToBas 3KCTpaKIyst XJIOPOPUILIA U3 3eTICHBIX JINCTHEB.
19. TIpokanuBanue CyXol 3e/IeHH pacTeHri B My(enbHOM Meun /1 KOIMYECTBEHHOTO ONpe/ieIeHNs
MHHEPATbHBIX BEIIECTB B HHX.
20. KauecTBeHHas peakiyisl Ha KUCIIOPO.
21. KadyecTBeHHast peakiysi Ha YIJIeKHCIbIN ras.
22. KauecTBeHHas peakiys Ha U3BECTKOBYIO BOJY.
JlaGopaTopHble ONBITHI.
1. Onucanue CBOWCTB KUCIOPO/a, YKCYCHON KHUCIOTBI, AITFOMUHMS.
2. CtpoeHue miIaMeH! CBE€YH (CIIUPTOBKU, CyXOT'O TOPIOYETO).
3. HabmroieHne GpoyHOBCKOT'O JIBMKEHHUS YACTHUYEK YEPHOM TYILH 101 MUKPOCKOIIOM.
4. V3y4yeHune rpaHuTa ¢ TIOMOILbIO YBETUYUTEIBHOIO CTEKJIA.
5. OGHapy»eHue Kupa B CeMEHaX MO/ICOTHEYHHUKA U TPELIKOTO Opexa.
6. ObHapy>xeHue d3pUPHBIX Mace B aresIbCMHOBOM KOPKE.
7. OOHapy>xeHre Kpaxmaia 1 0enka (KIeHKOBUHBI) B MIIIIEHUYHON MYKE.
8. OOHapy>keHHe YITIEKUCIIOro ra3a B BbIIBIXaEMOM BO3IYXE C IIOMOLIBIO H3BECTKOBOI BOIBI.
JloMalHuii JKCIIEPUMEHT.
1. NzroTtoBnenue Moieneit MOJIeKyJT U3 TUIaCTUIIMHA.
2. Muddy3us nOHOB MepMaHTaHaTa Kajus B BOJE.
3. Nzyuenue ckopoctu muHy3un adpo30JieH.
4. Tnddys3us caxapa B BOJE.
5. OmBITHI € MYCTOH 3aKPBITOH IIACTUKOBOI OYTHUTKOM.
6. KonmuectBeHHOE onpe/ieieHHe COJepKaHNsl BObI B CBEXKEH 3€JICHH.
7. BzaumoeiicTBre aCKOPOMHOBOM KHCIIOTHI C HOIOM.
8. M3yuenue cocraBa MOJMBUTAMMHOB M3 JIOMAIIIHEH alTeUKH.
9. ObHapyxeHHe KpaxMaJia B TPOAYKTaX TTUTAHHSL.
IIpakTnyeckas pagora 1. 3HakOMCTBO € J1a00OpaTOpHBIM 000pynoBaHueM. [IpaBuna
0e301acHOCTH Tpu paboTe B XMMUUYECKOM KabuHeTe (J1TabopaTopum).



IIpakTuyeckasi padora 2. HaGmoeHue 3a ropsiieii CBeUoi. Y CTPOMCTBO CIIUPTOBKH.
[1paBuia paboThl C HarpeBaTeIbHBIMU TPUOOPAMH.

Tema 2.
MaremaTtudeckue pacuersl B xumun (10 u)

OmHocumenvHvle amoMHas u MoneKyIspHas maccol. IIoHsTHE 00 OTHOCUTENBHBIX AaTOMHOM U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOIHOM eanHMLIbL. OlpeaeneHne OTHOCUTENbHON aTOMHOM
Macchbl XUMHUYECKUX AJIEMEHTOB M0 Nepuoaudeckoil Tabnune. Haxoxaenue no gpopmyie
BEIIIECTBA OTHOCHUTEIBHOI MOJIEKYJISIPHON MacChl KaK CyMMbl OTHOCUTEJIbHBIX
AQTOMHBIX MACC COCTABIISIFOIIMX  BEIIECTBO XUMUUYECKUX JIEMEHTOB.

Maccoeas 00715 Xumu1ecko2o d1emMenma 6 cloxicHom eeujecmeae. I1oHsTHE O MACCOBOM JI0IIE -
(W)  XHMMHYECKOro 3JIeMEHTa B CIIOYKHOM BEIIIECTBE U €€ pacueT 1o (HopMyJie BEIIEeCTBa.
Haxoxxaenue ¢popMyIbl  BEIIeCTBa MO 3HAYEHUSIM MACCOBBIX J0JIel 00pa3yrOIIHX €T0 AIEMEHTOB
(st 2-9acOBOTO M3YYEHUS Kypca).

Yucmoie sewecmea u cmecu. Ilonsitre o unctom BemecTse U cMecu. CMecH ra3000pasHble
(BO31yX, MPUPOAHBIN Ta3), )kuakue (HedTh) U TBEpIbIE (TOPHBIE IOPOIbI, KYITHHAPHBIE CMECH,
CHHTETHYECKHE MOIOLIHE cpesicTBa). CMeCH TOMOTEHHBIE U T€TEPOr€HHBIE.

Obvemnas dons komnonenma 2azosou cmecu. Ioasrre 06 00beMHOM J101e () KOMIIOHEHTA
razoBoii cmecH. CocTaB BO3/1yxa U MPUPOJHOTO rasa. Pacuer o0beMa KOMIIOHEHTA ra30BOM CMECH TI0
€ro 0ObEMHOM J1071€, U HA0OOPOT.

Maccosas 0ons éewgecmsa 6 pacmsope. IloHsTie 0 MaccoBoit oiie (W) BelecTa B pacTBOpE.
PactBopuTens u pacTBOpeHHOE BellecTBO. Pacuer macchl paCTBOPEHHOIO BEIIECTBA 10 Macce
pacTBOpa M MaccOBOH JI0JI€ paCTBOPEHHOI'O BELLIECTBA U JIPYIUE PACUETHI C HCIOIB30BAHUEM ITHUX
ITOHATUM.

Maccosas donsa npumeceii. [lonsiTue 0 4MCTOM BelllecTBE U ipuMecu. MaccoBast 1oist (W)
nmpuMecH B o0paslie ucXoIHOro BemiecTBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO
BELIECTBA 10 MACCE BEIIECTBA, COACPIKALLETO ONPEAEICHHYIO MACCOBYIO JIOJIIO IPUMECEH, U
IPYTUe pacueTsl ¢ UCIIOJIb30BaHUEM THUX MOHATHM.

JemoHcTpanum.

1. MuHepaibl KympuT U TEHOPUT.

2. Oxcup prytu(Il).

3. Komiekiuu pa3aMyHbIX BUJIOB MpaMopa M U3Jenil (MM WLTIOCTPALi N3enuil) u3 Hero.
4. Cmech pe4yHOro M caxapHoro recka 1 Ux pasziejieHue.

5. Komnekuus «HedTs 1 HEPTEIPOTYKTHI».

6. Komnekuust ObITOBBIX cMecel (KyTMHApHbIE CMECH, CHHTETUUYECKHE MOIOIIIUE CPEJICTBA,
IIAMITYHH, HAMUTKA U Jp.).

7. narpamma o0BbEMHOTO COCTaBa BO3/1yXa,

8. lnarpamma 06beMHOT0 COCTaBa IPUPOJHOIO rasa.

9. [IpuroToBieHune pacTBOpa ¢ 3aJJaHHBIMH MacCO M MacCOBOM JI0JIEH pPaCTBOPEHHOTO
BEILECTBA.

10. O6pa31bl BEeCTB M MAaTEPUATIOB, COACPIKAIIUX ONPEACICHHYIO JTOJTIO TTPUMECEH.

JloMalIHUH IKCIIEPUMEHT.

1. U3yuyeHne cocraBa ObITOBBIX KYJIMHAPHBIX U XO3IHCTBEHHBIX CMECEH M0 3TUKETKaM.

2. IIpuroroBieHne pacTBopa CoJM, paCYeT MAaCCOBOM JI0JIM PACTBOPEHHOTO BEIIECTBA U OIBITHI
C  HOJIy4eHHBIM PACTBOPOM.

3. 3yuenue cocTaBa HEKOTOPBIX OBITOBBIX U (hapMalleBTHUECKUX MPENapaToB, COJAepKaIUX
OTIpEICNIEHHYIO JOJI0 MPUMECEH, M0 UX ITUKETKAM.

IIpakTyeckas padora 3. [Ipurorosnenue pacTeopa ¢ 3aJaHHOM MaccOBOM JoJIel
PacTBOPEHHOI'O BEUIECTBA.

Tema 3.
SIBjenus, npoucxoasimue ¢ Bemecrsamu (11 4)



Pa3zoenenue cmeceii. Ilonsitue o pazneneHny cMeceil 1 OYMCTKe BemecTB. HekoTopsie
IpocTeHime crnocoObl pa3aeseHust CMecel: MpOCeUBaHue, pa3IeIeHue CMeceil MarHuTOM,
OTCTauBaHUE, ACKAHTAIUs, ICHTpU(YrupoBaHuUE, pa3ielIeHHe C OMOUIBIO IETUTEIbHON
BOPOHKH.

Qunbmposanue. PunbTpoBaHue B 1abopaTopuu, OBITY U Ha MPOU3BOACTBE. DUILTpPAT.

Aocopbyus. Tlonstue 06 ancopOuu u agcopOeHTax. AKTUBUPOBAHHBIN YroJb KaK
BOKHEUIINNA acOpOEHT, ero UCMOoJIb30BaHNE B OBITY, HA MPOU3BOACTBE U B BOCHHOM JeJie.
YerpolicTBo NIpOTUBOTA3a.

Jlucmunnayus, kpucmaniuzayus u gslnapuanue. JJUCTUIIALNSA KaK IIPOLECC
BBIJICJICHUS  BEIIECTBA U3 KUJKOU cMecH. JlucTuinmupoBaHHas BoJa U 00JacTu ee
npumenenus. [leperonka negtu. Hedrenpoaykrel. @pakunoHHas MeperoHkKa >KUIKOro
Bo3ayxa. Kpucrannmmsanus u BelmapuBanue B 1aboparopun (KPUCTAILIIU3ATOPHI U
dhapdopoBeIie YaIIKX ISl BRITAPUBAHUS) U TIPUPOJIC.

Xumuueckue peaxyuu. IIoHATHE 0 XUMUUYECKON PEAKLIUH KaK MpoILEcce
MPEBPAIIEHUs OJHUX BEIIECTB B Ipyrue. Y CIIOBUS TEUEHHUS U NPEKPALIEHUS] XUMUYECKHUX
peaKkuui.

Ilpuznaku xumuueckux peaxkyuu. VI3MeHeHne 1IBETa, BbIIIaJ€HUE OCAJIKa,
pacTBOpeHHE 0cajiKa, BbIJCICHHUE ra3a.

JdemMoHcTpanum.
. IlpocenBanue cMecu MyKHU U CaXapHOIO MECKa.
. Pa3nenenue cMecu nopouikoB cepbl U xKejesa.
. Paznienenne cMecu MOpoUIKOB CEphl U MEcKa.
. Paznenenne cMecu BOJbI M paCTUTEIBHOTO Macia ¢ MOMOUIbIO JEIUTEIbHON BOPOHKH.
. Llearpudyrupoanue.
. GunbTpoBaHUE.
. PeciupaTopHble Macku U MapJieBble OBS3KHU.
. AncopOHOHHbBIE CBOMCTBAa aKTUBHPOBAHHOTO YTJIsl.
9. Cunukarenb U €ro IpUMEHEHHE B OBITY U JIETKOW MPOMBIIIIEHHOCTH.
10. IIpoTtuBoTras u ero ycTpomucTBo.
11. IlonyyeHnne QUCTUINIMPOBAHHONW BOJIBI C TOMOIIBIO J1a00PATOPHON YCTAHOBKHU ISl
MIEPETOHKH KUIKOCTEN.
12. Konnexmnus «Hed1s u HEDTENPOTYKTHI».
13. Pa3genenue cMecu nepMaHraHara u Juxpomara Kajus CrocoO0M KpHUCTalIU3aliy.
14. B3aumopeiicTBUE MOPOIIKOB KeJIe3a U Cepbl IPU HarpeBaHUU.
15. lonydyeHue yriieKucioro raza B3auMoeiicTBUEM MpaMopa ¢ KUCIOTON U oOHapyKeHue
€ro ¢ IOMOIIBIO U3BECTKOBON BOJIBI.
16. Karanutuueckoe pa3iokeHHe NepOKCUIa BoJopoia (KaTalu3aTop — AUOKCHU]
Mapranua). 17. epMeHTaTUBHOE pa3yIOkKEHUE TEPOKCUIA BOAOPOAa C TOMOUIBIO KaTal a3bl.
18. KHCIIOTHBIN OTHETYIINUTEND, €70 YCTPONUCTBO ¥ MPUH LU IEHCTBHS.
19. Peaknust HeMTpanu3auu oKpanieHHoro ¢GeHonTaJIenHOM pacTBOpa MET0YH KUCIOTOM.
20. B3aumojeiicTBue pacTBOPOB MEepMaHraHaTa U JUXpoMara Kajlus ¢ pacTBOPOM Cylb(puTa
Hatpus. 21. [Tonydenue ocanka rugapoxcuna meau (I1) mnu ruapoxcuaa xenesa(lll)
peakiueit oomMeHa.
22. PacTBOpeHHE MOJYYEHHBIX OCAAKOB THAPOKCHUIOB METAIUIOB B KUCJIOTE.
23. [lonyuyeHue yrieKuciaoro ra3a B3auMoOJEHCTBIEM pacTBopa KapOoHaTa HaTpUs C
KHUCJIOTOM.

JlabopaTopHbIe ONBITHI.
1. U3roToBnenune GuibTpa U3 GUILTPOBANBHON OyMaru mwin OymaxxHoi candeTku.
2. 3yueHue ycTpolicTBa 3aKUTaJIKU U €€ IJIaMEHHU.
JoMalHuil IKCIIEPUMEHT.

1. Paznenenue cmecu cyxoro MojoKa M peqHoro Iecka.
2. N3rotoBiieHnEe MapieBOi MOBA3KHU KaK Cpe/ICTBA MHAUBUAYAIbHOM 3alUTHI B IEPUOJ
AMUAEMUH TPHUIIIIA.
3. OTcTanBaHue B3BECH MOPOLIKA IS YUCTKH ITOCYABI B BOJIE U €€ JIEKaHTalUs.
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4. AncopOuusi akTUBUPOBAHHBIM YTJI€M KPACSIIUX BELIECTB MEMCHU-KOJIBI.
5. AncopOrus KyKypy3HBIMU MallOUYKaMU apoB MaxXy4yuX BEIIECTB.
6. 3yueHue cocTtaBa U MPUMEHEHHUS! CHHTETUYECKUX MOIOIIUX CPEACTB, COACPKALIUX
SH3UMBI.
7. PaznoxxeHune cMecu MUTHEBOM COJIbI U CaxapHOM MyApbl IPU HAarpeBaHUU.
8. PacTBopenue B Boae Tabnerku acnupuHa YIICA.
9. IlpurotoBieHUe U3BECTKOBOM BOJIbI U OMBITHI C HEH.
10. B3aumoseiicTBue pacTBopa repMaHraHara Kajiusi ¢ aCKOpOMHOBON KHUCIOTOM.
IpakTuuyeckas padora 4 (moMalIHuil SKCIIEpUMEHT). BeIpanuBanue KpUCTaLIOB
COJIN.
IIpakTnyeckas padora 5. OuucTka NOBapEHHOMN COJIH.
IpakTnueckas padora 6 (qomaiHuil skcepuMenT). Koppo3us mMetanios.

Tema 4.

Pacckaspl mo xumuu (24)

Vuenuueckas xonghepenyus « Boloarowuecs pycckue yuenvie-xumuxuy. JXu3Hb u
nestenpHocTh M. B. Jlomonocosa, /. 1. Menneneesa, A. M. byrnepoga.

Koukypc coodwenuti yuawuxcs «Moe nobumoe eewyecmsoy. OTKPBITUE, TIOTYUYCHUE U
3HaUYE€HHE BHIOPAHHBIX yYal[MMHUCS BEIIECTB.

Konxypc yuenuuecxkux npoexmos. VccienoBanusi B 0071aCTH XUMHUYECKUX PEAKIIHI:
(dboTOoCUHTE3, TOPEHUE U MEVICHHOE OKHCIICHUE, KOPPO3UsI METAJNIOB M CITOCOOBI 3aITUTHI OT
Hee, ApYyrue peakiuu, BHIOpaHHbIE yYalUMUCH.

5. Ka.nemlapﬂo-TeMaanecKoe IJIaHUPpOBaHHUE

KoJa-Bo JlaTa
4acoB NpoBeeHus!
Ne Tema 3aHsATHSA 3aHATHA
34 o o
IJIaHy ¢bakty
Tema |. Xumus B uentpe ecrecrsozHanms.(11 u)
1 | Xumus kak yacTthb ectecTBo3Hanus. [Ipenmer 1
xumuu. BBoaHbI nHCTpYyKTax 110 Th.
2 | MeToapl M3y4eHHs €CTECTBO3HAHMUS. 1
3 | Ilpaktrueckas padota Nel «3HaKOMCTBO C 1
nabopaTopHBIM 000pynoBaHueM. [IpaBuiia TEXHUKH
0€301acHOCTH MpU paboTe B XUMUUYECKON
nabopaTopum»
4 | [Ipaktuueckas padorta Ne2 «Habmonenue 3a 1
ropsIed CBEYOU. Y CTPOMCTBO CIIMPTOBKH.
[IpaBuia paboThl ¢ HarpeBaTeIbHBIMU IPUOOPAMI»
5 | MoaenupoBaHue. 1
6 | XuMudeckasi CAMBOJIHKA. 1
7 | Xumus u pusuka. YHUBEpcaIbHbIN XapakTep — 1
KMHETUYECKOW TEOpHUHU.
8 | Xumus u ¢puzuka. ArperaTHble COCTOSHUS 1
BELIECTB.




Xumus u reorpagus.

10 | Xumus u 6uonorus.
11 | KauecTBeHHBIE pEaKIIUU B XUMUH.
Tema Il. MaremaTuke pacuersl B xumuu. (10 4)

12 | OtHocuTenbHAs aTOMHAs M MOJICKYJISIpHAsE Macca.

13 | MaccoBas 1011 3JIeMEHTa B CJIO)KHOM BEIIIECTBE.

14 | Yucrele BelecTBa U CMECH.

15 | O6bemHast 1011 KOMIIOHEHTA I'a30BOM CMECH.

16 | MaccoBas 10511 paCTBOPEHHOI'O BEIIECTBa B PaCTBOPE.

17 | Ipaktuueckas padora Ne3 «lIpurorosnenue
pacTBopa ¢ 3a/laHHOI MaccoBOM nomei
PacTBOPEHHOTO BEIIECTBA

18 | MaccoBas 1075 IpuMecei.

19 | Pemenue 3a1a4 v ynpaxHEeHUI 110 TemMe
«MareMaTnka B XUMUW

20 | Pemenwue 3amau

21 | Pemenne 3amau

Tema |11, SIBnenusi, npoucxoasiuue ¢ Bemecrsamu. (11 u)

22 | Paznenenue cmecei.

23 | ®unpTpoBaHuUE.

24 | AncopOrus.

25 | AMcTHIIIsIys, KPUCTAITH3AIHSI, BBITApHUBAHHUE.

26 | [IpakTuyeckoit paboTsl Ned (momarrHuit
IKCIIEpPUMEHT )«BhIpanmuBanre KpUCTAIIOB COJIH.
Ob6cyxaenue paboTsl. ITorn KoHKypca Ha JTydIni
KpPHUCTaLI.

27 | IIpaktuyeckas pabora Ne5 «OuncTka noBapeHHON
COJIN»

28 | XuMHUYECKHIE PEAKIIHH.




29 | [Ipu3HAKM XUMUYECKHX PEaKIuil. 1

30 | [IpakTuueckoit paboTsl Ne6 (momMamHui 1
skcriepuMenT) «Kopposuu metaiosy. Obcyxienue
ntoros. KoHKypc Ha Iy4niui 3KCIIEPUMEHT.

31 | [IpomexxyTo4Has aTTecTarus 1

32 | XuMHu4ecKue peakiiy B HaIIeH KU3HU. 1

Tema IV. Paccka3ssl no xumum (2 4)

33 | Yuenuueckas koHpepeHIus «Briarommecs pycckue 1
YYEHBIC-XUMUKI»

34 | Konkypc coobmenuii ygammxcs «Moe rodumoe 1

XUMHNYCCKOC BCIICCTBO»

6. TpeOoBaHH$l K YPOBHIO IOATOTOBKHU 00Yy4YAIOIIMXCSI.

B pe3yabTrate H3ydyeHust Kypca 00y4arouuiicsi HAyYuTcsl HOHUMATh
®  XUMUYECKYIO CUMGOIUKY: 3HAKN XUMHUYECKUX IEMEHTOB, (POPMYIIbl XUMHYECKUX
BEILIECTB;
®  gavicHelluiue XUMUiecKue NOHAMUA: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHbIE aTOMHAsI U MOJIEKYJISIPHAsE MAcCChI;
® OCHO6HbIE 3AKOHbL XUMUU: COXPAHEHUS MACCHI BELIECTB, IOCTOSHCTBA COCTaBa;

ITosryuyuT BO3MOKHOCTH HAYYUTHCH

* Ha3bléamb: XUMUYECKUE DJIEMEHTHI, COCTMHEHNS;

* 00vaAcHamp: GU3NYECKUN CMBICIT aTOMHOIO (TIOPSAKOBOT0) HOMEpPA XUMUYECKOTO
AJIEMEHTAa, HOMEPOB I'PYMIIbI U IEPUOJIA, K KOTOPBIM 3JIEMEHT NPUHAJIEKUT B IEPUOTUIECKON
cucreme /1. 1. MenzaeneeBa; 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB B IIPEAeIax
MaJIbIX TIEPUOJIOB U TJIaBHBIX MOATPYII; CYIIHOCTh peaKuii HOHHOTO OOMEHa;

* onpedenams: COCTAB BEIIECTB M0 UX (popMyJiam;

* cocmaenamsp: HOPMyYIbl HEOPTAaHUYECKUX COCIUHEHMIA;

* obpawamsca ¢ XUMAYECKON MOCYI0M 1 1a00paTOPHBIM 000PYAOBaHUEM;

* 8bLINUCAMb: MACCOBYIO JIOJII0 XUMHUYECKOT0 JIEMEHTa Mo (hopMyJie CoeInHEHMS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;

Hcnonb30BaTh NpHOOpPeTEHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOH eI TeJIbHOCTH U
NOBCE€IHEBHOM KM3HHU AJI9:

* Oe30macHOTO OOpaIeHus C BEIIECTBAMU U MaTepHaATIaMH;

* HKOJIOTUYECKU IPAaMOTHOIO MOBEJICHUS B OKpYKaloIlel cpee;

* OIICHKH BJIUSIHHSI XUMHYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpeibl Ha OPTaHu3M
YyeJIOBEKa;

* KPUTUYECKOU OIEHKH MH(POPMAIIUU O BEIIECTBAX, UCTIOIB3YEMBIX B OBITY;

MPUTOTOBJIEHUSI PACTBOPOB 33/IaHHON KOHLIEHTpAIluU




7. YueOHO-MeTOAUYECKHI U MATePUAJTIBLHO-TeXHUYECKOe
olecreyeHue Kypca.
YMK:
)I"a6puemnsia O. C. BBoaubiii kypc B xumuto 7 kinacc. [Iponenesriueckuii kype. M. : [Ipoda, 2007-
2010 rr.
2)[abpuensa O. C., [umapesa I'. A. Xumun: MeToandeckoe mocoore K MporeIeBTHIECKOMY Kypey
7 ximacc. M.: [Ipoda, 2007-2010 rr.

Ilepeyens 1a60paTOPHOIro 060PYA0BAHMS, P BHINOJIHEHNH NPAKTHYECKOI 4YaCcTH Kypca.
1) TIpubops! u 00OpyIOBAHKE IS IPAKTHYECKON PabOThI
e  MuxkponaGopaTopusi XuMHYeCKas
[TpoOupKH CTEKIISTHHBIC
Konbb1 koHnueckue
Crakanbl CTeKJITHHbIE Ha 50 MJL.
ITaiouky CTEKIITHHBIE
TpyOKH COSTMHUTENBHBIC: CTCKIITHHBIC, PE3UHOBBIC.
[TpoOku pe3nHoBbIE
CriupToBKH
Jeprkarenu 115t mpoOHPOK
[TaTuB n1abopaTopHbINA
[TaTuB A7t IPOOUPOK
Boponka crexisHHas
®OunbTp
Crnuku
AcbectoBasi ceTouka
e JlyunnHkmu
2) PeaxTuBbI
o Kucnotsl: consiHasi, cepHasi, a30THasL.
o Illenoun: ruapOKCHUI HATPUS, TUIPOKCH KATTBIIHSI.
e  OcnoBanust: ruapokcua meau (1), rumpokcnn xenesa (1)
o Comu: kapOoHaT Kanblws, xJopua Hatpus, xiopun Menu (I1), aurpar cepedpa, xmmopus
Oapusi, KapOOHAT HATPUS, XJIOPH] AITFOMUHUS, TIEPMAHTOHAT KaJIvsl, HUTPAT Kalusl,
MeJIHBIN Kyropoc, cynbdart sxene3a (I1), cynbgar nunka, cynepdocar, ammuadsas
CENTUTpa, MOYEBHUHA (xapOamu), X0pu Kaus, Cyib(ar HaTpus, cyibdat
ATFIOMHHUSL.
e [IpocThie BelecTBa: yroib, IUHK, KENE30, AITFOMUHHI, MarH1ii, MeJlb, CBUHELL.
e  CJIOXHBIE BEIIECTBA: MPaMoOp, Caxop.
e UMuaukaropsl.

IIpumepHBIE TEMBI AOKIAT0B YUALIUXCH

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

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

3. IlepeBo Ha COBpEMEHHBIN PYCCKHA s13bIK HoKIana M.B.JlomoHnocoBa «Ci0BO 0 1mob3e
XUMHNY», B TyOTu4HOM coOpanuu Mmneparopckoii akagemMun Hayk ceHTa0ps 6 nus 1751 r.,
ropopeHHoe MuxamioM JIOMOHOCOBBIMY.

4. M. B. JIoMOHOCOB 0 10JIb3€ CTEKJIA.

5. M. B. JlomoHOCOB — OCHOBaTeNb MepBOil XxuMuieckoi tadboparopuu B Poccun.

6. Kpyr nayunsix uatepeco M. B. JlomoHocoBa.
7. [1. 1. MenneneeB — y4eHBIN ¢ MUPOBBIMU 3aCITyTaMH.
8. 1. 1. MenieneeB — opraHM3aTop U NMepBbli 1upekTop [ TaBHOM manaTel Mep U BECOB.



9. [I. 1. MenneneeB — mcclieIoBaTENb BO3yXOIIaBAHHUS.

10. 1. . MenneneeB — co3naTens 0€3bIMHOTO TOPOXa.

11 Opy3es u koswteru JI. . MenzaeneeBa B chepe HayKu, TEXHUKU U KYJIBTYPBI.
12. MexxayHapoaHble KOHTaKTHI U ipu3Hanue 3acayr [. . Menaeneesa.

13. Veneuenus [1. 1. Menneneena.

14. Umenewm [1. V1. MenneneeBa Ha3BaHbI...

15. Anekcanap MuxaitioBud bytiiepoB — 3amedarenbHbI PYCCKUN XUMUK.
16. A. M. ByTtiepoB — BBIJAIOIIHIACS OUOJIOT.

17. llpy3bs u kosneru A. M. bytieposa.

IIpumepHbie TeMbl coo0mIeHnT «MO0€ JII00MMoOe BelecTBO».
1. Anmas.

. AMMHaK.

. bopnas kucinora.

. 'maybepoBa coJib.

. IHepTHBIE ra3sl.

Won.

Masnaxur.

. Mpawmop.

. Ilepexnces Booposa.

10. Ilepmanranar kauus.

11. [luteeBas cona.

12. TloBapeHHast COJIb.

13. Caxapo3a.

14. Yrnekucnslii ras.

15. Vkcycnas kucinora.

16. DTunoBsii coupt

©O~NDUTAWN

Tembl NPpOEKTHBIX padoT

. IlepcieKTUBBI pa3BUTHUS XUMUU.

. I3 ucropun xumumu.

. TkaHu: mpouoe U HacTosIIEee.

. Uto MBI 3HaeM o BemecTBe?

. ITactiopt »nementa Ne....

. Cxa3zaHus 006 0JJHOM BELIECTBE.

. UcTopus cinyku.

. Bona B kocMoce.

. XuMuUs — MoJib3a UM Bpea. Pe3ynbpTaT coOlMoaoruueckoro onpoca.
. ZKu3Hb — B3aUMOJIEHCTBUE MEXKAY MOJIEKYJIaAMHU.

. XuMHS U BUPTYAJIbHBIA MUP.

. BemecrtBa Ha 3eMiie u B KOCMOCE;

. MlcTopust OTKpBITUS XUMUYECKOTO AyemeHTa No....
. CaMblii IEPBBII XUMUYECKUI 2JIEMEHT.

. OT anXuMuU K HacTOALIEH XUMUHU.

. I[TaMATHUKYM UCTOPUU U apXUTEKTYPHI B IPOMBILIJIEHHBIX TOPOJAX.
. XMHUS U UCKYCCTBO.

. MeTaibl B HICKYyCCTBE.

. TapMoHus xumuyeckux Gopmyi.

. Koe-uto 0 3epkanax.

. UmeeT mu Bosta mamMsaTh?

. Crekna — XxaMeIeoHBl.

. ®ortorpadus 1 XUMHU4.

. boil moxxuparensim METAILIOB.

. Peknama: 10CTOBEpHOCTH € MO3UIUHA XUMHUH.
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