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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma kypca «XuMus BOKPYT Hac» AJis 7 Kjlacca COCTaBJIEHA Ha OCHOBE:!
« ®degepanbHOr0 roCy1apCTBEHHOI0 00pa30BaTEILHOTO CTaHapTa OCHOBHOTO
obmero oopazoanus (PI'OC);
« Tlporpammsl Kypca XUMHH JJI 7 KJIACCOB 0OIe00pa30BaTeIbHBIX YUPEIKICHUNH aBTOPOB

O. C. I'abpuensna u U.I'. OctpoymoBa «Ctapt B xumuto»/ CoopHuk nporpamm. Jlpoda,

2015).

[Tpu pa3paboTKe MporpaMMbl OpUEHTALIUS CTABUIIACh HA TO, YTO MPOIEICBTUYECKHH Kype
HE MperycMOTpeH (hefepaibHbIM 0a30BbIM YUEOHBIM IUIAHOM, U Hallla WHUIIMATUBA BECTH €T0 Y
Hac B IKOJE MOJAECPKHUBAECTCS PYKOBOJACTBOM M OCYILIECTBIISETCA 3a CUET YacOB 3JIEKTHBHBIX
KYpPCOB.

HN3ydeHue Kypca HaNpaBJIeHO HA JOCTHKEHHUE CIAeAYIOIIMX HeJei:
- MOATOTOBUTH YYAIIUXCS K U3YUCHUIO YUEOHOTO MpeaMeTa «XUMHU;
- (opmHupoBaHUE Yy ydalIUXcs XUMHUYECKOW KapTUHBI MHpa Kak OPraHu4ecKoW YacTh €ro
[EJIOCTHOW €CTECTBEHHOHAYYHOUW KapTUHBI MUPA;
- pa3BUTHE T0O3HABATEIbHBIX MHTEPECOB M TBOPUYECKUX CIOCOOHOCTEN ydallluxcsi B Ipoliecce
W3YYCHUS MU XUMHUYECKON HAYKU;
- BOCMHTaHUE YOSKIEHHOCTH B TOM, YTO IPUMEHEHUE TIOJyUYECHHBIX 3HAHUN M YMEHUH 110 XUMUU
SBIISIETCS 0OBEKTUBHOWM HEOOXOAMMOCTBIO /7151 0€30MaCHOM PadOTHI C BEIIECTBAMU U MaTepUAIaMHU
B OBITY.
OcHoBHbIE 32124 U3y4YeHUsl Kypca:
- (opmupoBaHUE cHCTEMBl XUMHUUECKHUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYUYHOM KapTHUHBI
MUDA;
- pa3BUTHE JIMYHOCTH  OOydYaroIMXCs, MX  HUHTEJUIEKTyaJJbHOE U  HPaBCTBEHHOE
COBEpPILICHCTBOBaHME, (HOPMUPOBAHHE y HUX T'yMAaHHUCTUYECKHX OTHOINCHHWH M 3KOJOTHYECKH
11€JIECO00PA3HOTO TTOBEACHUS B OBITY U B TPYJOBOM JACSITEIBHOCTH;
- ¢opMupoBaHue yMeHHIH O0€30MacHOro0 OOpalleHus C BEMIECTBAMHU, HCIOJb3yeMbIMUA B
MOBCEIHEBHOM KU3HU; BEIPA00OTKA MOHUMAaHUS O0IIECTBEHHOW MOTPEOHOCTH B Pa3BUTHUU XUMUH,
a Takke (POPMUPOBAHUE OTHOIICHUS K XUMHUH KaK K BOZMOKHOM 00siacTu Oyayiieit mpakTHYecKoi
eI TEIbHOCTH.
O01mas xapakTepucTHKA Kypca.

N3ydyenue xypca XMMUU B 7 KJIACCE TOTOBUT YYAIUXCSI K BOCIPHUSATUIO HOBOTO NMpEAMETA,
OasupyeTcsi Ha W3YYEHHUM BELIECTB M XMMHYECKUX IPOLIECCOB, 3HAKOMBIX LIKOJIBHHUKAM U3
MOBCETHEBHON JKWU3HU, ¢ MUHUMAJIBHBIM HCIIOJIb30BAHUEM XHMHUYCCKUX (DOpMYyJ, ypaBHEHUH,
peaKurii U pacyETHBIX 3a/1a4.

Kypc moctpoeH Ha waee peanm3alid MEXKIPEIMETHBIX CBSI3€d XUMHUU C JIPYTUMHU
€CTECTBCHHBIMU JUCIUILIMHAMU, BBEJICHHBIMU B 00OyU€HHE paHee WM MapalljieIbHO ¢ XUMUEH, a
MOTOMY TO3BOJIIET aKTyalM3UpPOBATh XMMHUYECKHE 3HAHUS y4alluXcs, TMOJIyYeHHBIE Ha YpOKax
NPUPOIOBEACHHsI, Ouonoruu, reorpaduu, pU3MKKM U APYrdX Hayk o mpupojae. B pesynbrare
YMEHBIIIAETCS ICUXOJIOTHYECKas Harpy3Ka Ha yJaliuxcs ¢ MOsIBJICHHEM HOBBIX IpeaMeToB. Takum
o0pa3om, opMupyeTcsi IOHUMaHue 00 MHTETPUPYIOUIEH PO XUMHUHM B CUCTEME €CTECTBEHHBIX
HayK, 3HAYUMOCTH 3TOTO MPEeIMETA JIJIsl YCIEIIHOTO OCBOCHUS CMEXKHBIX AUCIUILIINH. B KoHEeUHOM
cyeTe Takas MEXIpeAMETHas MHTErpaluus CHocoOCTBYeT  (OPMHUPOBAHUIO  €AMHOMN
€CTECTBEHHOHAYYHOU KapTUHBI MUpa YK€ Ha Ha4aJIbHOM dTare U3y4eHHs] XUMUH.



B cootBercTBHE ¢ TpeOoBaHUAMH (enepalbHOTO TOCYIApPCTBEHHOIO 00pa3oBaTeIbHOTO
CTaHJapTa B Kypce O JUepKHUBAETCA, YTO XUMHUS - HayKa dKcriepuMeHTanbHas. [loatomy B 7 kitacce
paccMaTpUBAIOTCSI TAaKWE METOJIOJIOTHYECKUE TMOHATHS Y4eOHOTo IMpeaMeTa, Kak 3KCIEPHUMEHT,
HaOJr0IeHNe, U3MEPEHNE, ONIMCAHNE, MOJIETUPOBAHUE, TUIIOTE3a, BBIBO/.

[IpemioxkeHHBI KypCc Kak B TEOPETHYECKOW, TaKk M B (AaKTHYECKOW CBOEH YacTu
IIPAKTUKOOPUEHTUPOBAH: BCE IOHATHS, 3aKOHBI M TEOPUH, a TAK)KE BAXKHEHIIME IPOLECCHI,
BEUICCTBA U MaTEpHasbl JAIOTCS B IUIAHE MX IPAKTHYECKOTO 3HAYCHMsI, IPUMEHEHHS BEILIECTB B
MOBCETHEBHOM KU3HU U UX POJIA B )KUBOW U HE)KUBOM IIPUPOJIE.

CopepxaHue Kypca BBICTPOEHO € YUYETOM IICHMXOJIOrO-NENarornyecKux HpPHUHIIMIIOB,
BO3PACTHBIX OCOOCHHOCTEH HIKOJBHUKOB. B IMOAPOCTKOBOM BO3pacTe MPOUCXOIUT pPa3BUTHE
MIO3HABATENbHOM Ccdeppl, yueOHas JeATeNbHOCTh MPHOOpPETaeT dYepThl JESITEIBHOCTH I10
CaMOOpraHu3allil M CaMOOOpa30BaHMIO, Y4alllMecs HAuMHAKOT OBJIA/EBaTh TEOPETUYECKUM,
(dopmanbHbIM, pedIeKCUBHBIM MbllUIeHHeM. Ha nepBbli IUIaH y HOJPOCTKOB BBIJBUTACTCS
(dopMHpOBaHNE YHUBEPCAJIBHBIX YU€OHBIX AECHCTBHUI, 00€CIEUNBAIOIINX PA3BUTHE TPAKAAHCKOM
UJIEHTUYHOCTH, YYallluecsl BKIIIOYAIOTCS B KOMMYHHKAaTHBHYIO Y4E€OHYIO AEATENbHOCTb, T
npeo01aatoT Takue e€ BUIBL: YMEHHME MTOJIHO ¥ TOYHO BBIPA’KaTh CBOM MBICIIN;
apryMEHTHPOBATh CBOIO TOYKY 3peHHs; paboTaTe B TIpyIIe, NPEACTaBIATh U COOOIIATh
UH(POPMALIKIO B YCTHON M MUCBMEHHOM (popMme; BCTynaTh B AUAJIOT U T. 1.

Ha sTtane ocHoBHOro o0miero o0pa3oBaHMsI MPOMCXOAUT BKJIIOYEHHE OOYy4aeMbIX B
NPOCKTHYIO M MCCIIEIOBATEIbCKYIO JAEATEIbHOCTh, OCHOBY KOTOPOH COCTaBIISIOT TaKue yueOHbIE
JeMcTBUS KaK yMEHHE BUIETh IMPOOJIEMbI, CTABUTh BOMPOCHI, KIACCU(PHUIMPOBATH, HAOIIOATh,
IPOBOJUTH SKCIIEPUMEHT, A€JaTh BBIBOJbI M YMO3aKIIOUEHUS, O0BSICHATH, JOKA3bIBATh, 3ALUILATH
CBOM HJIEU.

OcHOBY U3y4€HHUS MEKTUBHOIO Kypca XMMUU COCTaBIISIIOT:

1) NeITeIFHOCTHBIN TTOIXO0]T;

2)  Teopws MO3TAHOTO (OPMHUPOBAHUST YMCTBEHHBIX JICHCTBHIA,
3)  OpPUHLMI UHTETPATUBHOIO MOJX0Ja B 00pa30BaHUU;

4)  UCHOJIB30BaHUE JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB.

ConepkaHue Kypca HamlpaBieHO Ha (OPMHUPOBAHUE YHHUBEPCAJIbHBIX YYEOHBIX N1EHCTBUH,
o0ecreuynBarIUX pa3BUTHE II03HABATENBHBIX W KOMMYHHMKATHUBHBIX KayeCTB JIMYHOCTH.
OOyuaroniyecs BKJIIOYAIOTCS B IPOSKTHYIO U UCCIIEOBATENBCKYIO AESITEIbHOCTh, OCHOBY KOTOPOM
COCTaBIJIAIOT Takve ydeOHble NEHCTBHSA, KaKk yMEHHE BMJIETb HPOOJEMbI, CTaBUTh BOIPOCHI,
KJIaCCU(UIIUPOBaTh, HAONI0/aTh, MPOBOJUTH 3KCIEPUMEHT, [elaTh BbIBOJbL, OOBSICHSATS,
JIOKa3bIBaTh, 3ALUIIATH CBOU UJEH, JaBaTh ONPEAEICHUS OHITHH, CTPYKTYpUpPOBaTh MaTepral u
Ap.

ITo mporpamme Kypc mpoBoauTCs B 7 Kilacce - 14 B Hellento, Bcero 34 u.

COJIEP KAHUE YYEBHOI'O KYPCA.

Tema 1. Xumus B neHTpe ecrectBo3nanus (11 1)

Xumus xkak wacme ecmecmeoszuanus. Ilpeomem xumuu. EcTecTBO3HAHHME — KOMILIEKC
Hayk o mpupoje. Hayku o npupoze: ¢pusuka, xumusi, buonorus u reorpadus. [lonoxurensHoe u
OTPULATEIHOE BO3JEHCTBUE YEIOBEKA HA MPUPOTY.

IIpenmer xumuu. Tema u BemecTBa. CBOMCTBAa BEHIECTB KaK WX WHIWBUAYaJbHBIE
npu3Haku. CBOMCTBA BEIIECTB KaK OCHOBA UX MPUMEHEHHS.

Memoowvl usyuenuss ecmecmeosnanusi. HaOmroneHne Kak OCHOBHOM METOJN TO3HAHUS



OKpY’KaloIllero Mupa. YCJOBUS MpOBEACHUs HaOmojeHus. [umoresa Kak MpeanookKeHHUE,
OOBSACHSAIOLIEE WM IPEICKA3bIBAIOIIEE MPOTEKaHUE HAOJII0Ja€MOro SIBJICHUS. ODKCIEPHUMEHT.
Jlaboparopus. DKCIIEPUMEHT JIA0OpaTOPHBINA U AoMalTHui. CrTocoObl PUKCUPOBAHUS PE3YIIHTATOB
skcriepuMenTa. CTpoeHue TIaMeHU CBEYH, CyXOro rOPIOYero, CIIMPTOBKH.

Mooenuposanue. Moaenu kak abCTpaKkTHbIE KOIHUHU U3y4aeMbIX OOBEKTOB M MPOIECCOB.
Monenu B ¢usuke. DnekTpodopHas MalldHa Kak aOCTpakTHas MoOJAeIb MOJHUH. Monenu B
Oouonorun. buonornueckue MysmspkU. Mojenn B XUMHUHM: MaTepHalbHble (MOJENIN AaTOMOB,
MOJIEKYJI, KPHCTAJUIOB, allllapaToB ¥ yCTAHOBOK) ¥ 3HAKOBBIE (XUMUYECKHE CUMBOJIbI, XUMUYECKUE
(bopMyIBI M ypaBHEHHS).

Xumuueckasn cumeonuxa. XUMHUECKHE CUMBOJBL. VX HamucaHue, NMPOU3HOLIECHUE U UH-
dopmanus, KOTOPYIO OHHM HecyT. XuMmHuueckue (Gopmyinbl. VX Hamucanue, MPOU3HOILICHHUE H
uH(popMalLrs, KOTOPYIO0 OHU HecyT. HeKChl U KO UIIUEHTHI.

Xumus u gusuxa. YHUBEPCATBHBIN XapaKTep MOJIOKEHUN MOJICKYISIPHO-KHHETHUYECKON
teopun. [loHATHS «aTOM», «MOJeKyna», «uoH». Kpucrammuyeckoe COCTOSHHE BeEIECTBA.
Kpucrannnueckue pemerku TBepabix BeuecTs. uddysus. bpoyHoBckoe nBukKeHHE.

ArperaTHoe cocTosiHHE BellecTBa. [‘a3000pa3Hble, XUAKUE W TBEpAbIC BEIIECTBA.
Kpucrammmyeckue n amop¢Hbie TBepAble BeniecTBa. Ou3nueckue u XUMHUIECKUE SIBICHUSI.

Xumusi u eeoepaghusi. T'eonoruveckoe CTPOCHHE IUIAHETHI 3eMIIsl: SIpO, MaHTHS,
auTtocdepa. DIEMEHTHBIM COCTaB TE€OJIOTMYECKUX COCTABHBIX 4acTed IUlaHeTbl. MuHepanabl U
ropHbI€ opojbl. MarmMatuyeckue u ocajlouHble (OpraHnYecKue 1 HEOPraHMUECKrue, B TOM YHCIIe
Y TOPIOYHE) TIOPOIBI.

Xumust u 6uonoeus. XUMHUYECKHUN COCTaB XKUBOW KJIETKW: HEOpraHudeckue (Boaa W
MUHEpPAJIbHBIE COJIM) U oprannyeckue (0emKu, KHUPbI, YIIeBOAbl, BATAMHHBI) BemiecTBa. [IpocTeie
U CJIOKHBIE BEIIECTBA, UX POJIb B )KU3HEEATEIILHOCTH OPraHu3MoOB. bruosioruyeckast posib BOJIbI B
)kuBor kietke. ®otocunre3. Pomp xmopodmima B mpouecce (orocuHTe3a. buonormyeckoe
3HauU€HUE XKUPOB, OEIKOB, IPUPHBIX Macell, YIJIeBOJOB U BUTAMUHOB Ul >KM3HEAEATEIbHOCTU
OpraHU3MOB.

Kauecmeennvie peakyuu 6 xumuu. IToHSITHE O KAUECTBEHHBIX PEAKIUAX KaK O PEAKIIHIX,
BOCIIPMHUMAEMBIX OPTaHOJIEITHYECKU: C TIOMOLIBbIO 3pEHUs, CllyXxa, OOOHSIHMSA. AHATUTHUUYECKHUM
apdext. OnpenensieMoe BEIIECTBO U PEAKTUB Ha HEro. Bo3MOXKHOCTb U3MEHEHHUs MX POJM Ha
MIPOTUBOMOJIOKHYIO.

Hemonctpanuu. 1. Kommekmus pasHbIX Tel W3 OJHOTO BELIECTBA WM MaTepuaia
(manpumep, nabopaTopHas nocyaa u3 crekia). 2. Komiekinus pasnuyaeix Ten win Gororpaduit
TEl W3 QIIOMUHHUS JUIsl WUIIOCTPAllMM HJEH «CBOWCTBAa — TpUMEHEHue». 3- VYueOHoe
000py/s0BaHUE, HCIOJb3YyeMOE NpPU H3Y4YEHUU (QU3MKH, OMOJOTHM, Teorpapuu U XUMHUHU. 4.
OnektpodopHas mammHa B aeictBuu. 5. [eorpadumyeckne monmenu (rnoOyc, kapta). 6.
buonornueckne monenu (MyJIsDKM OpPraHOB M CHUCTEM OpPraHOB pPACTEHUM, JKUBOTHBIX U
qyenoBeka).7. ®Puznueckne M XHMMHUYECKHME MOJEIM aTOMOB, MOJEKYJd BEIIECTB U HX
KpUCTANIMYECKUX pemieTok. 8. OObeMHble M IIAPOCTEP)KHEBBIE MOJEIH MOJIEKYJ BOJbI,
YIJIIEKUCIIOTO U CEPHUCTOrO ra3oB, MeTaHa. 9- PacnpocTpaHeHue 3amaxa OA€KOJIOHA, JyXOB WU
nesonopanta kak mporecc aup¢ysuu. 10. OOpasnbl TBEpIBIX BELIECTB KPUCTAUIMYECKOTO
crpoenus. 11. Moaenn kpucTammmdeckux pemerok. 12. Tpu arperaTHbsIX COCTOSIHUS BOJBI. 13.
[lepenuBaHue YIJIEKHCIOr0 ra3a B CTakaH, YpaBHOBEIICHHBIM Ha Becax. 14. Kommeknus
KPUCTAIIMYECKUX U aMOP(HBIX BEIECTB U u3enuii u3 Hux. 15. Komiekus Munepanos (1a3ypur,
KOPYH/, XaJbKOMUPUT, GIroopuT, ranut). 16. Komneknus ropHeix mopoj (rpaHuT, pa3IudHbIe



dopMBI KalblUTa - MeJ, Mpamop, U3BecTHsK). 17. Komnekuus roproynx uckonaembix (He(Th,
KaMEHHBIN yrouib, craHipsl, Topd). 18. CrimproBast SKCTpaKIus XJIOpO(PHIUIA U3 3€IEHBIX JIUCTHEB.
19. IlpokamuBaHue CyXOH 3€leHHW pacTeHUid B My(enpHON Tedd s KOJIHMYECTBEHHOTO
onpezesieHuss MUHEpaJdbHbIX BemiecTB B Hux. 20. KadecTBeHHas peakiusa Ha Kuciaopona. 21.
KauecTtBenHast peakiuius Ha yriieKHCIbIi ra3. 22. KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOY.

JlabopaTopuble onbIThbl. 1. OmnmcaHue CBOWCTB KHCJIOPOJAA, YKCYCHOM KHCIJIOTHI,
amomuHus. 2. CTpoeHue IUIAMEHU CBeud (CHUPTOBKH, cyxoro roprouero). 3. HaOmionenue
OpOYHOBCKOTO JIBUYKEHHUSI YaCTMUEK YEPHOW TYIIM MO MHUKpOCKonoMm. 4. M3yueHue rpaHuta c
MOMOIIBIO YBEJIIMYUTEIBHOTO CTekna. 5. OOHapyXeHue XHupa B CEMEHax IOJICOTHEYHUKA M
rpeukoro opexa. 6. O0HapyxeHue YPUPHBIX Macell B anelbCHHOBON Kopke. 7. OOHapyxeHue
Kpaxmaina u Oenka (KICHKOBHHBI) B MIIEHUYHOH Myke. 8. OOHapyXeHHe YTIEKHCIIOro raza B
BBI/IIXa€MOM BO3/1yX€ C TOMOIIbIO NU3BECTKOBOI BOIBI.

JdomamHuii 3xcnepumenT. 1. M3rotoBieHue monened MOJEKyJd M3 IUIACTUIIMHA. 2.
Huddy3us noHoB nmepmanraHaTa kanus B Boje.3. Mzyuenue ckopoctu auddy3uu adpososei. 4.
Huddy3us caxapa B Bome. 5. ONBITBI C TYCTOHW 3aKPBITOM IIJIACTUKOBON OYTBUIKOH. 6.
KonunuecTBeHHOE oOlpeneseHre Ccoaep>KaHus BOJbI B CBekel 3eneHu. 7. BzaummoneiicTBue
ACKOpOMHOBOM KHUCIIOTHI ¢ HiojioM. 8. M3ydeHne cocTaBa MOJTMBUTAMHHOB U3 JIOMAITHEH arTeUKH.
9- O6HapyKeHue KpaxMaia B MPOTyKTaX MATAHUSI.

IIpakTuyeckas padora 1. 3HakOMCTBO ¢ nmabopaTopHBIM OoOopymoBaHueM. [IpaBuia
0€30MacHOCTH NpH paboTe B XUMUYECKOM KabuHeTe (J1abopaTtopun).

IIpakTuyeckasi padora 2. HaGmonenue 3a ropsimel CB€YOH. Y CTPOMCTBO CIUPTOBKH.
[TpaBuiia paboThI C HarpeBaTeIbLHBIMU MTPUOOPAMHU.

Tema 2.
MaremaTudeckue pacuerbl B xumuu (9 4)

OmuocumenvHvle amomHas u MonekyusipHas maccel. lloHsATHE 00 OTHOCHTEIBHBIX
aTOMHOM M MOJEKYJpHOM Maccax Ha OCHOBE BOJOpPOAHON enuHuIbl. OnpexneneHue
OTHOCHUTEJIbHOM AaTOMHOH MacCchl XHMMHYECKHX OJJIEMEHTOB II0 TEPUOJUYECKON TalmwIe.
Haxoxnenne mno ¢Qopmyne BemecTBa OTHOCHUTENBHOM MOJIEKYJSIPHOM Macchl Kak CyMMBbI
OTHOCHUTEJIbHBIX aTOMHBIX MAacC COCTaBIISIOIINX BEIIECTBO XMMUYECKUX 3JIEMEHTOB.

Maccosas Oons xumuueckozo s1emMeHma 8 ClodicHoM geujecmee. IloHATHE O MaccoBOM
nose - (W) XMMHYECKOTO 3JIEMEHTa B CJI0KHOM BEIIECTBE U €¢ pacyer mo (GopMmysie BellecTsa.
Haxoxnenue ¢popmymsl BeliecTBa M0 3HAYCHUSM MAcCCOBBIX JI0JIeH 00pa3yroIINX ero 3JIeMEHTOB
(m71st 2-4acOBOTO U3YUYEHUS Kypca).

Yucmole sewyecmea u cmecu. [lonsiTre 0 UncTOM BelecTBe U cMecu. CMmecu ra3000pa3Hble
(BO3IyX, IPUPOAHBINA Ta3), kuakue (HeQTb) U TBepHble (TOpPHBIE TOPObI, KyJIWHAPHBIE CMECH,
CHUHTETHYECKHE MoIoIIHe cpeacTBa). CMecu rOMOTE€HHbIE U Te€TepOreHHbBIE.

Obvemnas Oons rxomnonenma e2azoseoui cmecu. llonatue o6 oObemHOU mgone ()
KOMITOHEHTa Ta30Boil cmecu. CocTaB BO3ayXa M NMPUPOIHOro rasza. Pacuer oObeMa KOMIIOHEHTa
ra3oBoil cMecH 1o ero 00beMHOI J1071e, 1 Ha00O0POT.

Maccosas oona eewecmsa 6 pacmeope. Ilonatue o MaccoBoil mone (W) BemiecTBa B
pactBope. PacTBopuUTENs M paCTBOPEHHOE BEIECTBO. PacueT Macchl paCTBOPEHHOTO BEIIECTBA 110
Macce pacTBOpa M MacCOBOM J10JIe paCTBOPEHHOTO BEIIECTBA U IPYTUE PACUETHI C UCTIOIb30BAaHUEM
ATUX MOHSATHM.

Maccosas dons npumecei. TIoHsITHE O YUCTOM BEIIECTBE M MpuMecH. MaccoBast 10J1st (W)
npuMecu B oOpasie ucxoaHoro BeuiectBa. OCHOBHOE BellecTBO. Pacuer Macchl OCHOBHOTO



BEIIECTBA 10 MAacce BEILECTBA, COAEPIKAILETO ONPEICIICHHYI0O MAaCCOBYIO JIOJII0 IIPUMECEH, U
JpYTHE pacueThl ¢ UCIIOJIb30BaHNUEM ITUX MOHATHUH.

Jemoncrpanun. 1. Munepansl kynput u teHoput. 2. Oxcun prytu(Il). 3. Komnexnun
Pa3IMYHBIX BHIOB MpaMopa U U3Jieiuil (WM WLTIOCTpalui u3aenuii) u3 Hero. 4. CMecb peqyHoro
W caxapHOro rnecka u ux pazaenenue. 5. Komrekmus «Hedts n HedTenpoaykTe». 6. Kommekius
OBITOBBIX cMecel (KyTHHApHbBIE CMECH, CHHTETUYECKHE MOIOIIUE CPEACTBA, IIAaMITYHHU, HATTUTKU U
ap.). 7. Jnarpamma o6beMHOTO cocTaBa Bo3ayxa, 8. J[uarpaMma o0beMHOI0 cOCTaBa MPUPOIHOTO
raza. 9- IlpuroTtoBiieHHe pacTBOpa C 3aJlaHHBIMM MAacCOMl W MaccoBOM J10Jiell pacTBOPEHHOIO
BeniecTBa. 10. OOpa3ibl BEMIECTB U MaTEPUANIOB, COJEPKAIIMX ONPEACIECHHYIO JI0JII0 IPUMECEH.

Jomamnuii 3xkcmepumenT. 1. l3yyeHuwe coctaBa OBITOBBIX KYJIWHApHBIX H
XO034MCTBEHHBIX CMeceil 1o aTukeTkaMm. 2. [Ipurorosienue pacTBopa CoJid, pacyeT MacCOBOU JOIHU
PacTBOPEHHOTO BEILIECTBA U OIBITHI C MOJYYE€HHBIM PAaCTBOPOM. 3- 3ydeHne coctaBa HEKOTOPBIX
OBITOBBIX M (papMaleBTUUECKHUX IMPENapaToB, COJEPKAIINX OMPEIeIEHHYIO JI0JII0 PUMECEH, 1o
UX 3THUKETKAM.

IIpakTnyeckas padora 3- [IpuroroBieHue pacTBopa C 3aJaHHOM MAacCOBOM Joieu
PacTBOPEHHOTO BEIIECTBA.

Tema 3.

SBnenns, npoucxoasimue ¢ Bemecrsamu (11 4)

Paszoenenue cmeceii. IlonsiTue o pasgeneHuM cMecedl M O4YMCTKe BellecTB. Hexotopbie
MPOCTEUIIINE CIOCOOBI pa3/eNieHuss CMEeCel: MPOCEHBaHUE, pa3/CIICHUE CMECEe MarHuTOM,
OTCTauBaHUe, IeKaHTaIlusl, ICHTpU(YTUPOBaHUE, pa3/ielieHHe C TOMOIIBIO IETUTELHON BOPOHKH.

Qunbmposanue. PunbTpoBaHue B Jab0opaTopuu, OBITY U Ha MPOU3BOACTBE. DUIIBTPAT.

Aocopoyusn. Tlonsatue o0 amcopOmuu W ajcopOeHTaX. AKTHBHPOBAHHBIH yroyib Kak
BaXHEHIINK aJcOpOEHT, ero HCIOJIb30BaHHWE B OBITY, Ha MPOM3BOACTBE W B BOCHHOM Jele.
VYeTpoicTBO MPOTUBOTA3A.

Lucmunnayus, kpucmaniuzayus u evinapuéarue. JIUCTMILIALNAS KaK IPOLECC BbIICICHUS
BElIEeCTBAa U3 XUAKOW cMecu. JlucTUiuMpoBaHHas Boja U obiactu ee npuMmeHeHus. lleperonka
Heptu. Hedrenponyktel. @DpakinoHHAs TEPETOHKA >XHAKOTO Bo3ayxa. Kpucrammsanus u
BbIMapuBaHue B Jaboparopuu (KpucTalwau3atopbl U GapdopoBbie Yallku A BBIAPUBAHUS) U
IIPUPOJIE.

Xumuyeckue peaxyuu. 1loHATHE O XMMHUYECKON peaklMM KaK MPOLECCE MpPEBpalICHUs
OJIHHMX BEILIECTB B JIpyrue. Y CIOBUS TEUCHUS U MPEKPALLIECHUS XUMUYECKUX PEAKLIUMN.

Ilpusnaku xumuueckux peaxyui. VI3MeHeHME I1IBETa, BBINAJCHUE OCAIKa, PACTBOPEHUE
0CaJIKa, BbIJICJICHHE ra3a.

JemoncTpanumn. 1. [IpocenBanue cMecu MyKH U caxapHoro mnecka. 2. Pa3aenenue cmecu
IIOPOLIKOB Cephl U Xkene3a. 3. Pa3nenenne cMecu MOpPOIIKOB cephl U niecka. 4. Pa3nenenne cmecu
BOJIbI U PACTUTENILHOTO Macja ¢ MOMOIIBIO JIENUTENbHOM BopoHKHU. 5. LleHTpudyruposanue. 6.
OunpTpoBanue. 7. PeciuparopHble MacKu M MapiieBble MOBS3KU. 8. AJCOpOIIMOHHBIE CBONCTBA
AKTUBUPOBAHHOTO yriisl. 9. CuiMKarenb U €ro NpUuMEHEeHHEe B ObITY U JIETKOM MPOMBIIIIEHHOCTH.
10. IlpotuBoras mu ero ycrtpoiictBo. 11. IlomydeHne IMCTHUINIMPOBAHHOW BOJBI C MOMOILBIO
1a0opaTOpHOl  ycTaHOBKM Jisi  meperoHku kuiakocted. 12. Komnekmus «Hedts u
HepTenpoaykTe». 13. Pa3genenue cmecm nepMmaHraHata M JAMXpoMaTa Kajus CIOCOOOM
Kpuctaumm3auuu. 14. B3aumoneiicTBUE MNOpPOIIKOB JKejle3a W Cepbl INMpU HarpeBaHuu. 15.
[TomydyeHue yriekucaoro rasa B3aMMOJEHCTBUEM MpaMopa C KHCIOTOM M OOHapyKEHHE €ro C
MOMOIIBI0 M3BECTKOBOM BOJbI. 16. Karanuthueckoe pa3noKeHHE TMEPOKCUIa BOJIOPOAA



(kaTanm3aTtop — AUOKCU] MapraHia). 17. @epMeHTaTUBHOE pa3iioKeHHE NEPOKCUAA BOAOPOA C
MOMOMIBIO KaTaj a3bl. 18. KHUCIOTHBIN OrHETYIINTENb, €r0 yCTPOWCTBO U IPUHLIMI JeHCTBUS. 19.
Peakuust HelTpanuzauuu OKpalIeHHOTo (EeHON(TaTenHOM pacTBOpa INENIOYd KHUCIOTOH. 20.
B3aumopeiicTBie pacTBOpPOB MepMaHraHata U AUXpoMaTa Kallus ¢ pacTBOPOM Cylb(ura HaTpusl.
21. IMonyuenue ocaaka ruapokcuaa meau (I1) wim ruapokcuna xenesa(lll) peaknueit oomena. 22.
PacTBOpeHrEe TONYYEHHBIX OCAJKOB THIAPOKCHUIOB MeTaioB B kuciore. 23. Ilomydenue
YIJIEKUCIIOTO Ta3a B3auMO/ICHCTBUEM pacTBOpa KapOOHATa HATPHUS C KUCIOTOM.

JlaGopatopubie onbIThl. 1. M3rorosnenue ¢uibTpa U3 (GUIBTPOBAIBHON OyMaru WiH
OymaxcHoU canderku. 2. 3ydeHne yCcTpoicTBa 3a)KUTAIKHU U €€ TUTAMEHHU.

JomamHuii 3kcnepument. 1. Pa3znenenne cMecu Cyxoro MOJjoKa MU PEYHOro Mecka. 2.
N3rorosieHne MapiaeBoil MOBSI3KU KaK CPECTBA MHAUBUIYAIbHON 3alIUTHI B IEPUO/] SMHUIEMUU
rpunna. 3. OTcTauBaHWe B3BECH IOPOLIKA IS YUCTKU IOCYIbl B BOJAE W €€ JaeKkaHTauus. 4.
AncopOuusi aKTUBUPOBAHHBIM yIJIEM KpacsIMX BELIECTB IMeNCcU-Koibl. 5. AjacopOuus
KYKYpPY3HbIMU TaJOYKAMHM MapoB IMaxyduWx BewecTB. 6. M3ydeHuwe cocTtaBa W NPUMEHEHHS
CUHTETUYECKHX MOIOIIMNX CPEJCTB, COAEPKAIIMX SH3UMBL. 7. Pa3nokeHne cMecu MUThEBOM COJIbI
U caxapHOW mynpsl mpu HarpeBaHuu. 8. PactBopeHue B Bojae Tabnetku acnupuna YIICA. 9.
[Ipuroronenre n3BeCTKOBOM BOJIBI U OMBITHI C Hel. 10. B3anmoelicTBre pacTBopa nepMaHraHaTta
KaJIUsl C aCKOPOMHOBOM KU CIIOTOM.

IpakTuuyeckas padora 4 (HoMaIIHUI SKCIIEPUMEHT). BripaliBanue KpUCTaIIoB
COJIN.

IIpakTnyeckas padora 5. OuncTKa MOBAPEHHOM COJIU.

[TpakTrueckas padora 6 (momamHuii sxcriepuMenT). Kopposus MeTaios.

Tema 4.

Pacckasbl mo xumum (34)

Vuenuueckas xongepenyuss «Bvioarowuecs pycckue yuyeHnvle-xumuxuy. JKu3Hb H
nearenbHocTh M. B. JlIomoHocoBa, /. 1. MenneneeBa, A. M. bytneposa.

Koukypc coobwenuii yuawuxca «Moe nrodoumoe eeujecmeoy. OTKpbITHE, MOTYYEHHE U
3HAYCHHE BHIOPAHHBIX YYAIIUMHUCS BEIIECTB.

Kounkypc yuenuueckux npoexmos. VccnenoBaHus B 0O0JACTH XUMHUYECKUX PEAKIUU:
(doToCHHTE3, TOPEHUE M MEJUIEHHOE OKUCIIEHUE, KOPPO3Hsl METAJJIOB M CIIOCOOBI 3allUThI OT Hee,
JIpYTHUE PeaKkIuu, BBIOpaHHBIC YUAITIMHUCS.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI KYPCA
«XHUMUSA BOKPYTI HAC»
JINYHOCTHBIMHM pe3y/IbTaTaMHU SIBJISIOTCH CJIeAyIolue YMeHust

- IIEHHOCTHO-OPUEHTAI[MOHHOM cepe — YyBCTBO TOPIOCTH 32 POCCUMCKYIO XUMUYECKYIO
HayKy, TYMaHHU3M, OTHOILIEHUE K TPYAY, LIEJIEYyCTPEMIIEHHOCTD;

- opMHpOBaHUE IEHHOCTH 370pPOBOro U 06€30MacHOro 00pa3a >KU3HU; YCBOCHHUE MPaBUII
UH/IMBUYaJIbHOTO M KOJUIEKTHBHOTO O€30MacHOr0 MOBEACHUS B UPE3BBIYAWHBIX CHUTYalMX,
YTPOKAIOIIUX KU3HU U 370POBbIO JIIOJIEH;

- TpyZ0BOii chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpY AalibHEeMIIei 0Opa3oBaTenbHOM
TPaeKTOPHH;

- B MO3HaBaTEIbHOW (KOTHUTHBHOW, MHTEJUIEKTYyallbHON) cepe — yMEHUe YNpaBisiTh
CBOEH NTO3HABATEJIBHOMU JESATENBHOCTBIO.

- GOpMUPOBAHUE OCHOB SKOJIOIMYECKON KYJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY



YPOBHIO 3KOJIOTMYECKOI'O0 MBIIIICHUS, Pa3BUTHE OINbITA DJKOJOTMYECKHM OPUEHTHUPOBAHHOMN
pedIeKCUBHOOIICHOUYHOM U MPAKTHUECKON eI TEIbHOCTH B )KU3HEHHBIX CUTYAIHIX
MertanpeamMeTHbie pe3yJibTaThl

- YMEHHUE CaMOCTOSITEIILHO ONPEEIIATh eI CBOEro 00y4eHusl, CTaBUTh U
(bopmynupoBath 171 ce0sl HOBBIE 331a4M B yu€Oe U M03HABATEIbHON AEATEIbHOCTH, pa3BUBATh
MOTHBBI U MHTEPECHI CBOEH ITO3HABATENBHON ACATEIbHOCTH; YMEHHE CAMOCTOSITEIIBHO
IUTAHUPOBATh ITyTH TOCTHKEHUS LeJIeHd, B TOM YMCIIe albTepPHATUBHBIE, OCOZHAHHO BBIOUPATh
HanOosnee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

- YMEHUE COOTHOCUTb CBOM JECUCTBUSA C IUIAHUPYEMBIMH  pe3yJbTaTaMU,
OCYILIECTBIIATH KOHTPOJIb CBOEH IEATEIIBHOCTU B IIPOLIECCE JOCTHKEHMS PE3YNIbTATA, ONPEIAEIIATh
CIocoObl AEMCTBUIM B paMKax INpPEJIOKEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATH CBOU
JICUCTBUS B COOTBETCTBUU C U3MEHSIIOIICHCS CUTyallUEeH;

- YMEHHUE OLIEHUBAaTh MPABWIBHOCTb BBINOJHEHUS y4eOHOW 3a1aud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILEHUS;

- BJIQJICHAE OCHOBAMM CAMOKOHTpPOJS, CaMOOLCHKH, IPHUHATHS pPEIIEHUH U
OCYILIECTBIICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOH U [103HABATENIBHOM NEATEIbHOCTH;

- YMEHHE CO3/aBaTh, IPUMEHSTh U NPeoOpa30BbIBaTh 3HAKU U CUMBOJIBI, MOJIETH U
CXEMBI JIJIsl pEeLICHHs Y4eOHbIX U II03HABaTEIbHbIX 33/1a4;

- YMEHHUE OpPraHU30BHIBATh yUeOHOE COTPYAHUYECTBO M COBMECTHYIO JCSATEIHHOCTD
C YUHTEJIEM M CBEPCTHUKAMU; pab0oTaTh MHAWBUIYAILHO U B TPYIIE: HAXOAUTH O0IIee perieHne
U paspenaTtb KOHQJIMKTBI HA OCHOBE COTJIACOBAaHUS MO3UIUI U y4€Ta HHTEPECOB;
(bopMynHupoBaTh, ApryMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHUE; S YMEHHE OCO3HAHHO
MCIIOJIb30BaTh PEUYEBBIE CPENICTBA B COOTBETCTBUU C 3a/1a4€il KOMMYHHUKALIUU JJIs1 BBIPAKCHUS
CBOUX YYBCTB, MbICJIEH U TOTPEOHOCTEH; MJITAHUPOBAHUS U PETYJISLIMU CBOCH AEATEIbHOCTH;
BJIQJICHUE YCTHOM Y IMCBMEHHOMN PEYbI0, MOHOJOTUYECKON KOHTEKCTHOU PEeYblO;

- (dbopMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH WCIIOIH30BAHUS
MH(OPMALIMOHHO KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

- (dbopMUpOBaHUE U Pa3BUTHE SKOJIOTMUYECKOIO MBIIUICHUSI, yMEHUE IPUMEHSITh €r0
B [I03HABATEJIbHOW, KOMMYHUKATUBHOM, COLIMAIbHON MPAKTHUKE U MPO(ecCHOHANTBHOM
OpUEHTAIINH.

- aHaJIM3UPOBaTh, CPABHUBATh, KJIaCCU(PULIMPOBATH U 0000IIATh (PAKTHI U SBICHHUS.

BbIABIATE NPpUYMHBI U CIEACTBHS MPOCTHIX SABJICHUI:OCYIIECTBIISATH CPABHEHHUE,

KJIaCCU(UKALIMIO, CTPOUTH JIOTHYECKOE PacCykK/I€HNE, BKIIOYAIOIIEe YCTaHOBICHHE
MIPUYMHHO-CIIEACTBEHHBIX CBS3€H; CO3/1aBaTh CXEMATHYECKUE MOJIEH C BBIIECICHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK O0BEKTA; COCTABIAThH TE3UCHI, PA3JINYHbIEC BUbI IUIAHOB
(IpOCTHIX, CIOKHBIX U T.I1.).

ITpeoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJTHOTO BUA B APYroi (TabIUIly B TEKCT U
1p.): BBIYUTHIBATH BCE YPOBHHU TEKCTOBOM MH(OPMAINH; YMETh ONPEAEIIATh
BO3MO’KHBIE HICTOUHUKH HEOOXOJUMBIX CBEIEHUH, MTPOU3BOANTH MMOMCK HH(OPMAIIHIH,
aHAJIM3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTH; CPEICTBOM (hOPMUPOBAHUS
no3HaBaTeNbHbIX Y'Yl cayXuUT ydeOHBI MaTepHal, U Ipex/ie BCEro MpOAyKTUBHBIE
3aJlaHusl y4eOHMKA; CAMOCTOSITEIbHO OPraHU30BbIBaTh yueOHOE B3aMO/ICHICTBHE B
rpymmne (onpeaensTs oOUIie eI, pacIpeesaTh PO, JOrOBapUBAThCA JPYT C APYTOM
U T.J.).



IIpeaMeTHBIMU Ppe3yJbTATAMH H3Y4YeHHS] JIEKTHBHOIO Kypca SIBJISIOTCH CJeAylolme
yYMeHHU:

- B mo3naBarenbHOl cdepe: naBaTh ONpEENCHHUs M3YYEHHBIX MOHSATHHA: «XUMHYECKUH
AJIIEMEHT», «aTOM», «UOH», «MOJIEKYJIa», «IIPOCThIE U CIOKHbIE BEIIECTBAY, «BEIIECTBOY,
«xumudeckas  Qopmyna», «OTHOCHUTEIbHAasT aTOMHas Macca», «OTHOCHTENbHas
MOJIEKYJISIpHAs Macca», «BAJCHTHOCTbY, «KPUCTAINIMYECKas pPEIIeTKa», «OKCHIBD,
«KHCIIOTBI», «Kaue€CTBEHHBIEC PEAKIIUN», « MACCOBAs JOJIS», «aACOPOLIUS, «TUCTHILIISIIUS,
«XMMHMYECKasl  peaKIMs». ONUCHIBaTh  JEMOHCTpPAIlMOHHBIE W  CaMOCTOSTEIbHO
NPOBE/ICHHBIE XUMHUYECKHE SKCIIEPUMEHTBI; S OMUCHIBATh U PA3JINYaTh U3y4E€HHBIE KJIaCChI
HEOPraHMYECKUX COCUHEHUH, TPOCTHIC U CIIOKHBIC BEIIECTBA, XUMUYECKHE PEAKIINN;

- KIaccu(uUupoBaTh U3yUYEHHBIE OOBEKTHI U SIBJICHUS; 1€1aTh BBIBOIbI U YMO3AKIIOUEHUS
U3 HaOJIIOIeHUH, U3yYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEHH;

- CTPYKTYpPHUpOBATh U3yYEHHBIH MaTepual U XUMHUUECKYIO0 HH(OPMALINIO, TOIYYEHHYIO U3
JIPYTUX UCTOYHHKOB; MOJIEIMPOBATH CTPOEHUE MPOCTHIX MOJIEKYIT,

- B ueHHOCTHO - opreHTalMOHHOH! cdepe: aHaTHU3UPOBaTh U OLIEHUBATH TIOCIIEICTBUS JUIS
OKpY Karollen cpeibl OBITOBOI M MPOU3BOJICTBEHHOM JEATEIILHOCTH YEJIOBEKA, CBA3aHHON
C IepepabOTKOM BEIIECTB;

- B TpynoBoii cdepe: mpoBOAUTE XUMUYECKUI IKCTIEPHUMEHT;

o B cdepe 6ezonacHOCTH )KU3HEAECATETLHOCTH: OKa3bIBaTh TIEPBYIO MOMOIIb
npu

O OTpaBIEHUSX, OXOrax W JPYruxX TpaBMax, CBSI3aHHBIX C BEUIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM.



TEMATHYECKOE IINTAHUPOBAHMUE 7 KJIACC

HanmenoBanmue KoanuectBo yacon DJIeKTPOHHbIE
Ne pa3aesioB U TeM Bceero KonTposabubie IIpakTuyeckue (uudposBbie)
n/n NMPOrpaMmblI padoThI padoThI o0pa3oBaTejibHbIE
pecypcsbl
XuMus B LIEHTpE 1 0 5 bu6mmoreka [IOK
€CTECTBO3HAHUS https://m.edsoo.ru/7f41837c
E/ize:;zT:quKHe 9 0 1 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c
XUMHUH
SIBneHus,
MPOUCXOISIINE C 11 0 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BEIIECTBAMHU
Pacckasbl o 3 1 bubnuorexa [JOK
XUMUAN https://m.edsoo.ru/7f41837c
Hroro: 34
N HaumenoBanue KoanuectBo yacos JuiekTpoHHbIE (LU pPOBbIE)
11;-)11 pa3aesioB U TeM Bcero | KonTpoJasnslie | [IpakTnueckue o0pa3oBaTe/ibHbIE PeCypChl
NPOrpaMMblI padoThl padoThbI
XuMHS KaK 9acTh €CTECTBO3HAHUS. [Ipeamer 1 0 0 bubnvoteka LIOK
XUMHH https://m.edsoo.ru/ff0d210c
HabGnronenue u 3KCcriepuMeHT KaK METOJIbI 1 0 0 Bubavoteka LLOK
U3Y4YEHHUs €CTECTBO3HAHUS U XUMUU https://m.edsoo.m/ffM227e
[IpakTtruueckas pabora Nel «3HaKOMCTBO ¢ 1 0 1
naboparopHbIM o0opynoBanuem. [IpaBuiia
TEXHUKH 0€30MTaCHOCTH
[TpakTtuyeckas padora Ne2  «Habmonenue 3a 1 0 1

ropsiei cBeuoil. Y CTpoicTBO U paboTa
CIIUPTOBKID)
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MonaenupoBaHue

bubanorteka LIOK

> https://m.edsoo.m/ff0d210c
6. XUMHYECKUE 3HAKU U (POPMYITBI Bubaunoteka LIOK
https://m.edsoo.m/ffM227e
7. Xumus U hU3HKa Bubavoteka LIOK
https://m.edsoo.m/ffM23dc
8. ArperaTHLIe COCTOSIHUS BEIIIECTBA bubanorteka LIOK
https://m.edsoo.m/ff0d26ca
9 Xumus u reorpadus Bubanoteka LLOK
' https://m.edsoo.m/ffM28c8
10. Xumus u OHOJIOrus Bnbanoteka LLOK
https://m.edsoo.m/ffM2a6c
11. KauectBenunie peakuuu B XUMHU bubanorteka LIOK
https://m.edsoo.m/ffM2be8
12, O06001eHne U akTyanu3anus 3HaHUK 110 TeMe Bubaunoreka LIOK
«XUMHS B LICHTPE €CTECTBO3HAHUS https://m.edsoo.m/ffM2d50
13. OTHOcHTEIbHASI ATOMHAsS U MOJIEKYJISIPHAS Bubanoteka LLOK
MAacChbI. https://m.edsoo.m/ffM2eae
14. MaccoBas goist 31eMeHTa B CJIIOKHOM BEIECTBE bubaunoreka LLOK
https://m.edsoo.m/ffM2eae
15 YucTele BellecTBa U bubaunoreka LIOK
" | cMecn https://m.edsoo.m/ffM2eae
16 O0BemMHas 101t Bubaunoteka LIOK
" | ra3a B cMecHu https://m.edsoo.m/ffM350c
MaccoBas gois Bubanorteka LOK
17. | BemecrBa B https://m.edsoo.m/ffM5230
pacTBope
[IpakTtuueckas padota Ne3 «IIpurotoBnenue
18. | pactBopa ¢ 3a1aHHOI MaccOBOM qoIei
pacTBOPEHHOTO BEIIECTBA
10. MaccoBas 10515 mpuMecei BubaunoTeka LLOK
https://m.edsoo.m/ff0d3al6
20. Pemienue 3agad u ynpaxHeHU# 1Mo Bubnunoteka LIOK

TeMe «MaTeMaTHyecKue PACUCTBl B XUMHUH))

https://m.edsoo.rn/ff0d3b88
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Pacuér JOJIM BCIICCTB B OBITOBBIX pacTBOpax

bubanorteka LIOK

21. https://m.edsoo.rn/ff0d5708
22 Paznenenne cmeceii. CiocoObI pasneneHus BubanoTeka LLOK
cMmecei: GHIbTpOBaHHE. https://m.edsoo.m/ff0d3f34
23, Paznenenne cmeceii. AncopOnus. BubanoTeka LLOK
https://rn.edsoo.rn/ff0d40c4
2. JucTunsmus u IeperoHka bubaunorteka LIOK
https://rn.edsoo.rn/ff0d4290
o5 [TpakTiueckast pabota Ne4 «BripanuBanue
KPUCTAJUIOB COJINY
26. [TpakTiueckast pabota No5 «OuncTka moBapeHHOU
COJIN
27. XUMUYECKUE PEAKIUU. Y CIIOBUS POTEKAHUS U Bubnunoteka LIOK
MPEKPALICHUS XUMHYECKUX PEAKIIUI https://m.edsoo.m/ff0d497a
[Tpuznaku Bubnvoteka LIOK
28. | XUMHUYECKHX https://m.edsoo.m/ffM4790
peakumit
29, [IpakTuueckas pabora Ne6 «M3yuenue koppo3uu
JKere3an
30. O06o0011eHre U akTyanu3anus 3HaHUH 110 TeMe Bubnunoreka LIOK
«SIBIeHU, MPOUCXOIAIIUE C BEILIECTBAMM» https://m.edsoo.m/ffM4ae2
31 XUMHUYECKHE peakuu y Hac 1oMa bubnunorteka LLOK
https://m.edsoo.m/ff0d4dd0
32, Konkypc cooOmiennii «Brinaromuecs pycckue
YYEHBIE -~XUMUKH
33, Konkypc coobmenuii yaammxcs «Moe modumoe
XUMHUYECKOE BEIIECTBOY
34. | Ob6obmaroumii ypok

OIIMCAHUME YYEBHO-METOJANYECKOI'O OBECIIEYEHUA OBPA3OBATEJIBHOI'O ITPOIECCA

Cnmcox 0OCHOBHOM JIMTEPATYpPbI:
1. 'a6puensu O.C. , OctpoymoB U.I'., Axnebunnn A.K., Xumus. BBomusiii kypc. 7 kinace. YueoHuk.- M.: Ilpoda.2015 r
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2. T'abpuensu O.C., AxcenoBa N.B. Xumus. [Ipaktrkym k yaeOHOMY TtocoOwuto .7 kiacc.- M.: JIpoda.2015r.

3. 'abpuensa O.C. , unapesa I'.A. Xumus. Pabouast reTpans k yaeOHOMY nocoburo . 7 kimacc.- M.: Ilpoda. 2015r.

CnuCOK 10N0JIHUTEILHOM JTUTEePaTyphI:

1. T'abpuensa O.C. Ilumapesa I'.A. Xumus. Meroauueckoe mocobue k mporeneBtuaeckomy kypey O.C. T'abpuensina, U.I'. OctpoymoBa,
Axneounnna A.K. « Xumus. BBoausrii kype. 7 kimace.» M.: Jlpoda. 2010 r.

2. Aimuk6eposa JI.YO. 3anumarenpHas xumust: Kaura st ygammxcs, yaurenei u poaureneit.- M.: ACT-ITPECC, 2005 r.

3. tpemmnep I'.U. [Tuuyruna I'.A. lugaktudyeckue urpsl npu oOyuenun xumuu. - M.: Jlpoda. 2004.

DJIEKTPOHHBIE pecypchl:

Moy 37eKTpOHHBIX 00pa3oBaTeIbHBIX pecypcoB «Xumus» (http:/fcior.edu.ru)

Marepuainsl euHOM KOJLIEKIMH UG POBBIX 0OpasoBarenbHbIX pecypcos (http://school/collection.edu.ru)
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