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IHosicHuTeALHAA 3aNUCKA.

Kypc «Xumus» HampaieH Ha (OpPMHUPOBAHUE Y YUAIIUXCS TMPEACTABICHUA O POJIM COOTBETCTBYIOIICH
HAyKH B IO3HAHUU 3aKOHOB MPUPO/IbI, B MATEPHAIHOM KU3HU O0IIECTBA, B PEILICHUU INI00ATBHBIX TPOOIIeM
YyelioBe4YecTBa, B (OPMHPOBAHMM HAyyHOW KapTHHBI Mupa. Benuka pojib XMMHUUM B BOCHUTAHUU
HKOJIOTHYECKOM KYJIBTYPBI JIOJCH, IOCKOJIBKY HKOJOTHYECKHE MPOOJEMBI HMMEIOT B CBOECH OCHOBE
MPEUMYIIECTBEHHO XUMHYECKYIO0 MPUPOAY, & B PEHICHUUM MHOTUX M3 HUX HCIOJIB3YIOT XUMHUYECKHE
CpeIcTBA M METOAbl. XUMHS Kak Y4eOHBI MpeaMeT MpHu3BaHa BOOPYXHUTh YYAIllUXCS OCHOBaMU
XUMHUYECKHX 3HAHWM, HEOOXOAMMBIX JJisi IOBCEJIHEBHOM >KU3HU, IMPOU3BOJCTBEHHOW JEATEIbHOCTH,
poIoIDKeHHUs 00pa30BaHus, IPABUIBLHON OPUEHTAIMK B TMOBEACHUHU B OKpY)Karoliei cpene. OHa BHOCHUT
CYIIECTBEHHBIN BKJIaJ] B HAYYHOE MUPOIIOHMMAHKE, B BOCIIUTAHUE U PA3BUTHE YUAIIUXCS.

Pabovas mporpamma y4eGHOTIO MPOMNENEBTUYECKOTr0 Kypca «BBeneHne B XUMHIO» pa3paboTaHa Ui
oOyuaromuxcsi 7 Kjlacca U COCTaBJIeHa Ha OCHOBE: (efiepaibHON MPOTrpamMMbl MO XWMHUHU JIJIsi OCHOBHOM
nIKoJiel, padboueii nmporpammel O. C. I'abpuensiHa, aBTopa yueOHO-METOAUYECKOTO KOMIUIEKTa, C TIOMOIIbIO
KOTOporo OyJeT peanu3oBaHa JaHHas mnporpamma., OCHOBHOIl 00pa3oBaTENbHON MPOTrPaMMBbI
o0pa3oBaTeNbHOTO  yupexnaeHusa. JlaHHas 1nporpamma sBJISETCS  IPONEAEBTHUECKUM  KypCcoM,
IIpEeABAPSIIOIIUM CUCTEMAaTUYECKOE U3YYEHUE IIPEIMETA.

Lesan yueOHOro Kypca 3aKirodacTcs B GOPMUPOBAHUN y O0YUAIONIMXCS EIOCTHOTO TPEICTABICHHUS O
MHUPE U POJIM XUMUU B CO3JJaHUHM COBPEMEHHON €CTECTBEHHOHAYUYHOM KapTHHBI MUPa, B YMEHUU OOBICHATH
OO0BEKTHI M MPOIIECCHI OKPYKAOIIEH NeHCTBUTENILHOCTH, UCIIONB3YS Ul 3TOT0 XMMUUYECKUE 3HAHUS, BUJIETh
Y TIOHUMATh [IEHHOCTh 00Pa30BaHMsl, 3HAUUMOCTh XMMHUECKOT0 3HAHUS I KaXKJIOTO YeJIOBEKa.

JlaHHBII Kypc CTaBUT CBOEH LIEJIBIO PEUICHUE CIEIYIOLMX OCHOBHBIX 3a/a4:

* IOJArOTOBHUTH YHaLIUXCS K U3YYEHHUIO CEPhE3HOI0 yYEOHOI0 IpeIMeTa;

* pasrpys3uTh, HACKOJIBKO 3TO BO3MOXHO, KypC XMMHUHU OCHOBHOM IIKOJIBI,

* copMUPOBATH YCTONYMBBIN TTO3HABATEILHBIM HHTEPEC K XUMUM;

* oTpaboTaTh TC MPEAMETHBIC 3HAHUS U YMCHHS (B TIEPBYIO O4Yepeb IKCIICPUMCHTAIBHBIC YMECHHUS, & TAKKE
YMEHHUS pelllaTh pacyeTHbIE 3a7auu), Ha (GOPMUPOBAHHE KOTOPBHIX HE XBaTaeT BPEMEHH IMPH HU3YUCHHH
XHAMHUU B 8-M U 9-M KJaccax;

* pacckasarh O SAPKHUX, 3aHUMATEIbHBIX, YMOLIMOHATBHO HACBIIEHHBIX 3MHM30/1aX CTAHOBJICHUS U PA3BUTHUS
XUMUH, YeTO YUUTENb, HAXOSICh B BEUHOM IIEHTHOTE, TOUYTH HE MOXKET ce0€ MO3BOJIUTS;

* WHTErPUPOBATH 3HAHHS MO TMPEAMETaM E€CTECTBEHHOTO IIMKJIa OCHOBHOM IIKOJBI Ha OCHOBE Y4YEOHOMU
JTUCITUTUTUHBI « XUMUS

Kypc cocTouT u3 4eTbIpéx yacTeil.

ITepBast Tema Kypca — «XHUMHsI B IEHTPE €CTECTBO3HAHUS - aKTyAJIM3UPYET XUMUUECKUE 3HAHUS YUaLUXCs,
MOJIyYE€HHBIE MPU U3yYEHUU NPUPOJOBENEHUs, Ouonoruu, reorpadun, GU3NKN U IPYTUX HAyK O HPUPOJIE.
OTO yMEHBIIAET IICUXO0JIOTMYECKYIO Harpy3Ky, BOSHUKAOILYIO C IIOSBICHUEM B 8-M KJIacce HOBOT'O IIPEMETA,
ITO3BOJISIET 3aMEHUTH CBSI3aHHBIC C 3TUM TPEBOKHBIE OXKHUJAHUS Ha IOJOKUTEIBHBIE SMOLMHA BCTPEYH CO
CTapblM 3HAKOMbIM. llapamiensHO NPOBOAUTCS MBICHL 00 HMHTETPUPYIOIIEH POJIM XHMHUU B CHUCTEME
€CTECTBEHHBIX HAyK, 3HAUMMOCTH ITOrO IpeIMeTa JUIsl YCIEIHOTO OCBOEHHS CMEXHBIX NMpeaMeToB. Takas
MEXITpeIMETHAsE MHTErpalysi cnocoOCTBYeT (OPMHUPOBAHUIO €TMHON €CTECTBEHHOHAYUYHOW KapTHHBI MHUpa
y’K€ Ha HayaJbHOM »JTale HU3y4yeHHs XMMHUU. B COOTBETCTBMHM C TpeOOBAHUSAMHU TOCYIAPCTBEHHOIO
00pa3oBaTeNbHOIO CTAHJApPTA B Kypce MOAYEPKUBAETCS, YTO XUMUS — HayKa SKCIIEPUMEHTAIbHAs, I03TOMY
paccMaTpuBarOTCs TaKue MOHATHUS, KaK SKCIIEpUMEHT, Ha0Jt0/IeHue, U3MEepEeHHe, OMICaHNe, MOJIEIMPOBAHUE,
runore3a, BbBOA. Jlig OTpabOTKM NPAKTHMYECKUX YMEHUM ydammxcsd OTOOpaHbl HECIOXKHBIE U
MICUXOJOTHYECKH JOCTYIHbIE JJII CEeMUKJIACCHUKOB JIabOpaTOpHbIE M TMpPaKTHYECKHE pabOThl, KOTOPbHIE
3HAKOMBI UM I10 HAYAJIBHOMY KypCY €CT€CTBO3HAHUS U IPYTUM €CTECTBEHHBIM JUCHUIIIIMHAM: O3HAKOMJIEHUE
C HECIIO)KHBIM JIabOpaTOpHBIM 00Opy/IOBaHHEM (YCTPOMCTBO INTAaTHBA, HArpeBaTENIbHBIX INPHOOPOB,
XMMHUYECKOH TOCYIIbl, KOTOPYIO OHHM TIPUMEHSUIM paHee), MPOBEACHHE MPOCTEHIIMX olnepauuil ¢



o0opyI0BaHHWEM M BeIeCTBaMHM (TIpaBHIIa HarpeBaHus, (PUKCAIUs pe3yabTaTOB HAOIIOCHUS U UX aHATU3 U
T. 1.). DTOH LIENN CIIOCOOCTBYET MPEYCMOTPEHHBIN B KypCce TOMAITHUN XUMUYECKUHN IKCIIEPUMEHT, KOTOPBIH
MOJIHOCTBIO COOTBETCTBYET TPeOOBAaHUSAM O€30MaCHOCTH MPU €T0 BBIMOJIHEHUU U BKJIIOYAET YIIEIIINE HbIHE
U3 TPAaKTUKA OOYYECHHS XHMHUHU SKCIEPUMEHTAJIbHBbIE PabOTHl JIOHTHTIOMHOTO (TMPOJODKUTENLHOTO O
BpPEMEHH) XapakTepa (BbIpallMBaHNE KPUCTAILIIOB, HAOIIOIEHUE 32 KOPPO3HEH METAIIIOB).

VY4eOHbIi MaTepuall BTOpOil TeMbl Kypca — «MareMaTHKa B XUMHUH» - IO3BOJIIET COBEPIICHCTBOBAThH
YMEHUs, HEOOXOUMBIC TP PEIICHUH XUMHUYECKUX 3a/1ad, Ui KOTOPBIX HEIOCTAaTOYHO BPEMEHHU B Kypce
XMMHU OCHOBHOHM IIKOJIBI. AKIIEHT B TIEPBYIO O4Yepe/ab CAelaH Ha YMEHHE BBIYUCIATH YacTh OT IIEJIOTO
(MaccoBast 10y 3JIEMEHTA B CJIOHOM BEIIECTBE, MacCOBasg U 00bEMHAS JOIM KOMIIOHEHTOB CMECH, B TOM
YUCJIE U JI0JISI IPUMECEH )

Tpetbst TeMa — «SIBIEHHS, TPOUCXOISAINE C BEHICCTBAMEY - JAOMOJIHICT CBEJCHUS YYalIUuXCsi 00 U3BECTHBIX
UM QU3NYECKUX ¥ XUMHUECKUX SBICHHSIX, TOTOBUT MX K U3YYCHUIO XMMUYECKOTO TpoIiecca Ha CIeIyroIei
CTYIICHH O0y4YCHUS.

B uerBéproii Teme — «Paccka3pl O XMMHW» - UHTEPECHO M 3aHMMATENBHO MOBECTBYETCS 00 YYEHBIX
XUMHKAaX, yIUBUTEIBHOM MUPE XUMUH, OTKPBITUSX, PEAKLUAX U BEIIECTBAX.

W3yuenne kypca mnpeaycMaTpUBaeT LIMPOKOE MHCIIOJIb30BaHME AKTUBHBIX ()OPM M METOJOB OOYyYEHHS:
MOBBIIIEHUE POJIM CAMOCTOSITENILHON Pa0OThl yyalluxcs B 00y4eHUH (HarpUMep, IPOBEACHUE J0MAIIHEro
XUMHAYECKOTO JKCIIEPHMEHTa), B TOM YHCJIE TOATOTOBKA COOOIICHWH JUIS YYEHHMYECKUX KOH(EpPEHIIHIA,
3aluTa IPOEKTOB, OOCYKIEHHE Pe3ysIbTaTOB JOMAIIHETo 3KcnepuMenTa. Kype npenycmarpuBaer Lmpokoe
pa3BUTHE TaKUX JIOTMUECKHUX OIEpaluil MbIIUIEHUS, KaK aHaJIW3 M CHHTE3, CpaBHEHUE U 000OIIeHHE,
BBIJIBUKEHUE U ITOATBEPKICHUE I OIIPOBEPKEHHUE TUIIOTES U T. [I.

Cpoxu peajqn3anuu NporpamMmbi.

Ha u3yuenue xumuu B 7 kitacce orBoauTcs 1 yac B Hezpeno, 34 yaca B Tof.

COJEPXAHME OBYUYEHUA

I'naBa I. Xumus — Hayka o BemecrBax (114)

[Ipenmer xumun. Xumus — 4acTb €CTECTBO3HAHUA. B3aMMOOTHOILIEHUS YEIOBEKA U OKPYKAIOLIEro MHUpa.
[Ipeamer xumun. @usnueckue Tena v BemecTsa. CBoiicTBa BeulecTB. [IpuMeHeHne BemecTB Ha OCHOBE MX
CBOWCTB.

Habmtoienue u SKCrepuMeHT Kak METO/IbI H3yUeHHUsl eCTECTBO3HAHUS 1 XuMuu. HabroeHre kak OCHOBHOM
METOJl TIO3HAHMSI OKPYXKAIOIIET0 MHUpa. YCIOBUS MpoBeAeHHs] HaOmoneHus. ['umoreza. DKCIEPUMEHT.
BriBoa. Crpoenue nmnamenu. Jlabopatopust u obopynoBanue. MoaenupoBanue. Mojenb, MoJIeTUPOBaHUE.
OcobenHoctu MoaenupoBanus B reorpaduu, hpusuke, ouonorun. Moaenu B 6uonorun. Myssipku. Mojienu B
¢dusuke. DnexrpodopHas MammHa. ['eorpaduueckre Moaen. XUMHUUECKHE MOJIENH: MPEAMETHBIE (MOIETH
aToMa, MOJICKYJI, XUMHUYCCKUX W MPOMBINIJICHHBIX HpOI/ISBO)ICTB), 3HAKOBBIC, UJIN CHMBOJIbHBIC (CI/IMBOJ’II)I
AJIEMEHTOB, (POPMYJIBI BELIECTB, YPABHEHUS PEAKIUi).

XuMuueckue 3HaKd U GopMynbl. XHUMHYECKMHA JJIeMEHT. XUMHUecKue 3Haku. Mx oOo3HauyeHue,
NpOU3HOLIeHHE. XUMHYeckue Qopmynbl BemecTB. IlpocTeie M ciokHble BemecTBa. MHIEkcH u
KodpuurenTsl. KauecTBeHHBIN U KOJTMYECTBEHHBIH COCTaB BEIIECTBA. XUMUS U (HU3UKA. YHHUBEPCATbHBIN
XapakTep IOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKON Teopuu. lIoHATHSA «aToM», «MOJIEKyna», «HOH».
Crpoenue BemecTBa. Kpucramimieckoe cOCTOSIHUE BEIIECTBA.



Kpucrannmueckne pemerkun TBepabix BemectB. uddys3us. BbpoyHoBckoe nBmkenue. BemiectBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHUs. ArperatHble cocTosiHUS BeulecTB. [lonaTue 06 arperaTHom
cocTostHMM BemlecTBa. Du3ndeckue u XxuMudeckue sipieHus. ['a3o00pa3Hble, KUAKUE U TBEp/ble BEIIECTBA.
AMop¢HBIE BEIIeCTBa.

Xumus u reorpadusi. Ctpoenue 3emiu: sapo, MaHTusi, kopa. Jlutocdepa. MunHepansl U TOPHBIC TOPOIBL.
Marmarnyeckue 1 0calouHble (HEOPraHM4eCKHE U OpraHMYeCKHEe, B TOM YHCIIE U TOPIOYNE) MTOPOIbIL.
Xumus u Ononorusi. XMMHYECKHI COCTaB KUBOW KJIETKU: HEOpraHWMYecKue (BoJa U MUHEPAIbHbBIE COJIH) U
opranuueckue (OesKu, )KUPBI, YIIIeBObl, BATAMUHBI) BelllecTBa. bruonoruyeckas poiib BOJIbI B )KUBOM KIIETKE.
®orocunres. Xnopoduwmui. buonoruueckoe 3HaueHHE KHUPOB, OEIKOB, d(PUPHBIX Maceln, YIJIEBOAOB U
BUTAMHUHOB JIJIs1 ’KU3HEIEATEIbHOCTU OPraHU3MOB.

KauectBennsle peakiuu B xumuM. KauecTBeHHble peakuuu. Pacro3HaBaHUE BEIIECTB C IOMOILBIO
KAaueCTBEHHBIX peaklUil. AHAIUTHYECKUI curHai. OnpenenseMoe BEMIECTBO U PEAKTUB Ha HETO.
Hemoncmpayuu: Komnekuust pa3IUYHBIX NPEeIMETOB WK (QoTtorpaduil MpeaMeToB W3 aTOMUHHS IS
WUTIOCTPAIlMM HJIEM «CBOMCTBa — MPUMEHEHHUE». YueOHOoe 00OpYyIOBaHUE, HCIIOIB3YEeMOE Ha YpOKax
¢u3uku, Ononoruu, reorpaduu U XuMuH. INEKTpohopHas MALTHHA B ICHCTBHH.

I'eorpaduueckue moaenu (rmobyc, kapta). buonornueckre mMojenu (MyJsKA OPraHOB U CHUCTEM OpraHOB
pacTeHuii, )KMBOTHBIX M 4YelloBeka). Duznueckue M XUMHUYECKHE MOJETH aTOMOB, MOJIEKYJ BEILIECTB U
KPUCTAITMYECKUX pemeTok. OObeMHBIE U MIAPOCTEPKHEBBIX MOJIEIH BOJbI, YITIEKHCIOTO M CEPHUCTOrO
ra3oB, MeTtaHa. OOpasIbl TBEPABIX BEIIECTB KPUCTAJUIMYECKOTO CTPOCHHUS.

Monenu KpucTanainyeckux pemeTok. Boaa B Tpex arperaTHbix cocTosiHUAX. Kosiekuust KpucTalanuyeckux 1
aMOp(HBIX BEIIECTB U U3/eNuid n3 HuX. Kosutekuus MuHepaaoB (Jla3ypuT, KOPYH/I, XaIbKOIUPHT, QIIFOOPUT,
ranut). Kosekiusi ropHbIX 1opoJ (TpaHuT, pa3nuyHble (GOpMBI KalblUTa — MEIN, Mpamop, M3BECTHSK).
Kommeknust roprounx nckonaembix (He(Th, KAMEHHBINA yroJib, CIIAHIIBI, TOP().

Hemoncmpayuonuvie sxcnepumenmol: Hayanoe HabIoieHre U ero onrcanue. MzyueHne cTpoeHus IiIaMeHH.
CrnupToBas dKCTpakius XJIopouiia U3 3eJNeHbIX JUCThEeB pacTeHuil. «llepennBanue» yriekuciaoro rasa B
CTakaH Ha ypaBHOBEUIECHHbIX Becax. KauecTBeHHas peakuus Ha kuciaopoi. KayecTBeHHas peakiusi Ha
YIJIEKUCIIBIN Ta3.

Jlabopamopnvie onvimbi: PacnpocTpaHeHHE 3amaxa OJEKOJIOHa, AYXOB WM Je30J0paHTa Kak IpoLecc
muddy3un. Habmrogenne 6poyHOBCKOTO IBMKCHHUST YACTUYEK YEPHOM TYIIU MO MUKpockoroM. Juddy3us
NepMaHraHata kaius B kenatuHe. OOHapyxkeHHe 3(pUpHBIX Macesl B anelbCHMHOBOIN Kkopouke. M3ydeHue
IpaHuTa C IOMOILBIO YBEJIIMYUTENBHOT0 cTekIa. Onpenenenre cofepkanus BoJsl B pacTeHu. OOHapyx eHue
Macia B CEMEHax IOJICOJIHEYHMKa M Trpernkoro opexa. OOHapyxkeHHE Kpaxmaja B IIIEHUYHOW MYKeE.
B3aumoneiictBue ackopOMHOBOM KHCIOTHI ¢ HojxoMm (ompeneneHue BuTamuHa C B pa3iUyHBIX COKax).
ITponyBaHMe BBIIBIXaEMOTO BO3yXa 4epe3 HM3BECTKOBYIO Boay. OOHapyXeHHe M3BECTKOBOM BOJABI Cpeau
Pa3IMYHBIX BELIECTB.

Homawmnue onvimor: VI3rotoBneHre Mozenel MoJeKyad XMMUYECKHX BeLIecTB M3 IutacTuiuHa. Juddysus
caxapa B Bojie. OIBITHI € ITyCTOH 3aKpbITOM IIACTUKOBOM OYyThIIKON. OOHapykeHHe Kpaxmasa B MPOIyKTax
IMUTAHMS, I0I0KaX.

Ilpakmuueckass paboma Ne [. 3HaAKOMCTBO C JlabopaTOpHBIM oOOOpymoBanueM. [IpaBuia TEXHHUKHU
0€301acHOCTH.

IIpakmuyeckasa paboma Ne 2. HabGnronenue 3a ropsimieii cBedoid. Y cTpoiicTBo 1 paboTa CIIMPTOBKH.

I'naBa II. MaremaTtuka B xumumu (10 4)

OTtHocuTeNnbHASI aTOMHAsi Macca 31eMeHnTa. MosekyinspHas Macca. OnpeneneHe OTHOCUTEIbHON aTOMHOM
MacChl XUMHUYECKHX 271eMeHTOB 110 Tabnwuie 1. Y. MenneneeBa. HaxoxieHre OTHOCHTEIHFHOM MOJICKY IS PHOM
MacCcChl IIO (bopMyne BCIICCTBA KAaK CYMMBI OTHOCHUTCJIBHBIX ATOMHBIX MacCC, COCTaBJIAIOMIHMX BCIICCTBO
XUMHUYCCKUX DJICMCHTOB.



[TonsiTHe O MaccoBOM J0JIe XUMHYECKOTO 3JIeMEeHTa (M) B CIOKHOM BEIIECTBE M €€ pacyeT 1o ¢gopmysie
BeulecTBa. Haxoowcoenue gpopmynvl eeujecmsa no 3HAYEHUAM MACCOBLIX O0el 0OPA3YIOUUX €20 ITIeMEHMO8
(07151 08YXUACOB020 U3YHEHUSL KYPCQ).

Uucteie BemecTBa. Cmecu. ['eTeporeHHble 1 TOMOTeHHBIE cMecH. ['a3000pa3Hbie (BO3ayX, MPUPOIHBIN ra3),
xuakue (HedTh), TBepAble cMmecH (TOPHBIC TOPOJbI, KYJIHHAPHBIE CMECH M CHUHTETUYECKHE MOIOIIHEC
CpelCTBa).

OObeMHas jons raza B cmecu. OmnpeneneHue o0beMHOM momu raza (¢) B cmecu. CoctaB aTMOC(HEpPHOTO
BO3/lyXa U MPpUpPOAHOro raza. Pacuer o6bema 101u ra3a B cMecu 1o ero o0bemMy U Hao00poT.

Maccoast 10315 BeiecTBa (@) B pactBope. Konnenrpanus. PactBopurens u pacTBopeHHOE BeliecTBo. Pacuer
Macchl PaCTBOPEHHOI'0 BELIECTBA [10 Macce pacTBOpa U MacCOBOM JI0JI€ pAaCTBOPEHHOT'O BEIIECTBA.

[TonsTre o yrcToM BemiecTBe U npumecH. MaccoBas A0 npumMecu (®) B oOpa3ie UCXOAHOTO BEUIECTBA.
OcHoBHOE BeniecTBO. PacueT Macchl OCHOBHOTO BEIIECTBA 10 MacCe BELIECTBA, COJACPKAIIETO ONPEICICHHYIO
MacCOBYIO JJOJIIO IIPUMECEH.
Jlemoncmpayuu: Konnexkuusi pa3iuyHbIX BUJOB MpaMopa U u3aenuil u3 Hero. CMech peyHOro U caxapHOTo
necka u ux pazzaenenue. Komnekuus nedgru u HedrenpoaykroB. Komnekius 6pToBBIX cMmeceil. Jnarpamma
cocraBa aTMoc(epHoro Bo3ayxa. /Jluarpamma cocraBa npupoaHoro raza. Komnekuus «MuHepaibl U TOpHbIE
TTOPOABD».
Homawnue onvimei: VI3yueHue cocTaBa HEKOTOPHIX OBITOBBIX U (papMaleBTUUYECKHX IPENapaTos,
COJIEp>KaIINX ONPEACTICHHYIO OO MIPUMECEH.

Ilpakmuueckass paboma Ne 3. IlpuroroBieHue pacTBopa C 3aJlaHHOM MacCOBOHM JOJEH PacTBOPEHHOIO
BEIIIECTBA.

I'nasa I11. SIBjenus, npoucxoasiiue ¢ Bemecrsamu (11 4)

Paznenenne cmeceil. CriocoObl pazaeneHust cMecel 1 ouncTKa BeulecTB. HekoTopble npocreiiine crnocoOsl
pasfelieHus CMecel: INpPOCEMBAaHME, pa3lelICHHE CMECEH IIOpPOILIKOB JKEle3a U Cephl, OTCTauBaHUE,
JeKaHTalus, LEHTpU(YTrUpoBaHUE, pa3JelieHHe C IIOMOIIBIO JAEIUTEIbHONH BOPOHKH, (UIBTPOBAHUE.
dunbTpoBaHue B 1abopaTOpHH, OBITY M Ha pou3BojcTBe. [loHsATHE O DunbTpare.

Ancopbuus. [Tonstue 06 aacopOuuu u aacopOeHTax. AKTUBUPOBAHHBIA YTOJIb KaK BaKHEHIINM a/ICOPOEHT.
VYerpoiictBo mpoTuBoraza. JucTuiuisiiusi, WM TeperoHka. Juctunmisius (MeperoHka) Kak IMPoIece
BBIICJICHUS] BEIIECTBA W3 JKUAKOM cmecu. JlMCTWIUIMpOBaHHas BoJa M O0JACTH €€ MPUMEHEHHS.
Kpucrannuzanus win BeimapuBanue. Kpucrannuzanus u BelllapuBaHue B 1a00paTopuu (KpUCTAIIU3aTOPhI U
dapdopoBble yamku A BblmapuBaHus) u npupoje. Ileperonka nedpru. Hegrenpoaykrel. dpakiroHHas
MIEPETOHKA JKUJKOTO BO3AYXa.

XHWMHYECKUE PEAKIIMH. Y CIIOBUS IPOTEKAHUS U NIPEKPALICHUS] XUMUYECKUX PeaKUil. XUMUUYECKUE PEAKIINH
KaK IMpoliecC NPEBPAIICHNs OAHUX BEIIECTB B Apyrue. Y cIOBHUs NMPOTEKaHUS U MPEKPALEHUS XUMUYECKUX
peaknuii. ConmpuKkoCHOBEHHE (KOHTAKT) BEIIECTB, HArPEBAHUE.

Karanuzatop. uruburop. YnpasieHue peakiusiMu FrOpeHusl.

[Tpu3naku xumMuueckux peakuuil. [[pu3Haky XMMHUECKUX peakluii: NU3MEHEHUE 11BeTa, 00pa30oBaHHUE 0CAKa,
pacTBOpeHHE IMOJIYYEHHOI'O OCajKa, BBIJEJIEHUWE Ta3a, MOSIBICHUE 3alaxa, BbIIEJICHHE WM TOTJIOIEHHE
TEIIOTHI.

Hemoncmpayuu: ®@wunptp IllotTa. Boponka broxnepa. YcraHoBka aisi (WIBTPOBaHHS IOJ BaKyyMOM.
PecnimpaTtopHble Macku W MapieBble MoBsi3kH. [IpotuBoraz m ero ycrpoiictBo. Komnekius «Hedts u
HEPTETIPOIYKTHD».

Jlemoncmpayuonnsie sxkcnepumenmot: Paznenenue cMecH MOPOIIKa CEPbl U KEIE3HbIX ONMWIOK. Paznenenue
CMecH MOpOILIKa cepbl U necka. Pa3ieneHue cMecu BOJbI U paCTUTENBHOTO Maciia ¢ MOMOUIBIO JEIUTEIbHON
BOpoHKHU. [lonydyeHue NUCTUILTMPOBAHHOI BOJABI C MOMOIIBIO JIAOOPATOPHOW YCTAHOBKH JUISI TIEPErOHKH
xKuakocrted. PazneneHune cmecu mepMmaHraHaTa M JUXpomara Kajdusi CcrocoOOM KpHCTayUIM3aliH.



B3aumopeiicTBue kele3HbIX ONWJIOK U IMOpOIIKa cepbl Impu HarpeBaHuu. IlomyueHue yriekucioro rasa
B3aUMOJICHICTBHEM MpaMopa C KHCIOTOM W OOHapy)KEHHE €ro C TIIOMOIIbI0O HU3BECTKOBOW BOJIBI.
Karanmutuueckoe pasnokeHHe Tepokcuaa Bomopona (karamuszatop —auokcua wMapranma (IV)).
OOHapy>xeHue pacTBopa IIEJI0UH ¢ TTOMOIIBI0 HHANKATOpa. B3anMoaeiicTBie pacTBOpa epMaHTraHaTa Kaiaus
U pacTBOpa JMXpoMara Kajlusi ¢ pacTBOpOM cyibdura HaTpus. B3anmoseiicTBue pacTBopa nmepMaHraHara
Kallusi ¢ acKOpOWMHOBOW KHCJIOTOH. B3ammojeicTBue XJopuia jKeie3a C JKeNTOW KPOBSIHOW CONBIO H
IUIpOKCUIOM HaTpusi. BzanmonelictBue runpokcua xxenesa (11I) ¢ pactBopoM ConsiHONM KUCIOTBHI.
Jlabopamopuvie onvimwl: AncopOuusi KyKypy3HbIMHM IajJOyKaMd NapoB Naxydux BeliecTB. M3ydeHnue
YCTPOMCTBA 3aKUTAIKH U [IJITAMEHH.

Jomawnue onvimor: Pa3aeneHune cMecH Cyxoro MoJIOKa M pedHoro necka. OTcranBaHue B3BeCH MOPOLIKA JIJIs
YHCTKH MOCY/bl B BOJE U ee AeKaHTauus. AAcopOLus akTUBUPOBAHHBIM yIJIeM KpacsIIMX BEIIECTB MErCH-
koibl. PactBopenue B Boje Tabnerku actiupuaa YIICA. [TpurotoBieHne U3BECTKOBOW BOIBI M OIIBITHI C HEH.
N3yuenue cocraa CMC.

Ilpaxmuueckas paboma Ne 4. BelpaimnBanue KPUCTAIIIOB COJIM (JIOMAIIIHUN YKCIIEPUMEHT).

IIpakmuyeckasn paboma Ne 5. OuucTka noBapeHHON COJIH.

IIpaxmuueckas paboma Ne 6. I3yueHue npoiiecca KOppo3uu kemne3a (IoMaIlHuNi SKCIIEPUMEHT).

I'naBa IV. Paccka3sbl mo xumum (34)

VYyenunueckas KoHpepeHuus. «Bplraronmecs: pycckue y4eHble - XUMUKI.
Konkypc coobmienuii ywamuxcsi: «Moe m00MMO€ XMMHMUYECKOE BEIECTBO» (OTKpBITHE, MOJIYYEHHE U
3HaueHue). KoHKkypc yueHn4ecKuX MPOEKTOB, IOCBSILEHHBIX U3YUYEHUIO XUMUUECKUX PEAKLIUM.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI KYPCA:

JIN4YHOCTHBIE pe3y/IbTaThI:
® JIOHHUMAaThb O6HICCTB€HHYIO HOTp€6HOCTI) B Pa3BUTHU XHMHUH, a TAKXKC IPCACTABIATH XUMHIO KakK
BO3MOYKHYIO 00J1acTh OyIyIel MpakTHUECKON AeATeNbHOCTH;
® [IOHMMAaThb 3HAYUMOCTb XUMHUYECKOTO 3HAHUA Ul KaKIOrO 4YeEJIOBEKa HE3aBUCUMO OT €ro
po¢eCCuOHAIBHON eATETbHOCTH;
e yMeTh 0e30macHO 00palaThes ¢ BEIIECTBAMHU, UCIIOIb3YEMBIMU B IPAKTUUECKOH 1€ATEIbHOCTH.
MeranpeamMerHblie pe3yabTaThbl:
® JCIOJBb30BaTh YMEHUs W HAaBBIKM Pa3JIMYHBIX BUIOB ITO3HABATEIILHOW NEATEIBHOCTH, IPUMEHATH
OCHOBHBIE METO/IbI [T03HAHUS (CHCTEMHO-UH()OPMAIIMOHHBINA aHAJIN3, MOJIETUPOBAHUE) [T U3YUCHHUS
Pa3JIMYHBIX CTOPOH OKPY’KAIOIIEH NEHCTBUTEIILHOCTH;
® UCMOJb30BaTh OCHOBHbIE MHTEIJIEKTYalIbHbIE ONepanuu: (GOopMyTupoBaHHE THUIOTE3, AHAIU3 H
CHUHTC3, CpaBHCHHC, 0606HIGHI/IG H CUCTeéMaTu3anus, BBIABICHHUEC NPUYUHHO-CICACTBCHHBIX CB$I3€I71,
IIOMCK aHAJIOTOB;
® yMeTh I'€HepUpPOBaTh UJEH U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIE I UX pealn3alluy;
® yMeTh ONPEAENATh LU U 33]]auu JeSITeIbHOCTH, BBIOMPATh CPEICTBA PeATU3aLiH LIeJTH U IPUMEHSTh
UX Ha [IPaKTHKE;
® UCMOJb30BATh PA3IMUHBIC HCTOUHUKH /IS TOJIYYEHHS] XUMUYECKON MH(POpMAIUH.

PerJIHTI/IBHble YYI[ YMCHHE CaMOCTOATCIIbHO OMPEACIIATh LCIN CBOCTO O6yquH${, CTaBUTh U
(bopmynupoBath /Ui ceOsl HOBbIE 3a/1a4M B y4€Oe U MM03HaBaTeIbHOM JAeATeIbHOCTH, Pa3BUBATh MOTHUBBI
U HHTCPECCHI CcBOeH TmO3HaBaTEIbHOMI ACATCIBHOCTH,; YMCHHEC CAaMOCTOATCIBHO INIAHUPOBATH ITYTHU
JOCTIDKEHUS Lieel, B TOM 4YHCJe albTepHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hambonee 3(deKTuBHBIC
CIIOCOOBI PEIICHUA y‘—Ie6HI)IX N TIO3HABATCJIBHBIX 3aJda4d; YMCHHUE COOTHOCHTH CBOHU )ICI\/'ICTBI/IH C
IJIAHUPYEMBIMU PE3yJIbTaTaMHU, OCYIIECTBIIATh KOHTPOJIb CBOEH IEATEIBHOCTH B IIPOLIECCE NOCTUKEHUS
pe3ynbTarta, ONpeAeNsaTh CIocoObl AEMCTBHM B pamMKax MpeIoKEHHBIX YCIOBUH U TpeOOBAaHUM,
KOPPEKTUPOBAThb CBOM JEUCTBHUS B COOTBETCTBUM C H3MEHSIOLIEHCS CUTYyallMed; YMEHHME OLCHUBATH



IIPaBUIBHOCTh BBINOJIHEHMsI y4eOHOW 3a1adyd, COOCTBEHHBIE BO3MOYKHOCTH €€ pEILICHMs; BIAJCHHE
OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, IPUHATHS PELICHUN M OCYILIECTBICHUSI OCO3HAHHOTO BHIOOPA B
yueOHOH U N03HABaTEIbHOM EATEILHOCTH; YMEHHE CO3/1aBaTh, IPUMEHATh U IPE0OpPa30BbIBATh 3HAKU U
CHMBOJIBI, MOJIETIH M CXEMBI JJISl PELICHUs] YIeOHBIX U MMO3HABATEIbHBIX 33]1a4; YMEHHUE OPraHU30BbIBATh
yuebHOEe COTPYIHUYECTBO U COBMECTHYIO IEATEIbHOCTb C YUUTEIEM M CBEPCTHUKAMH; pPaboOTaTh
WHJMBUIYAIbHO W B TPYIIE: HAXOAWUTh oOlIee pelieHue W paspeuiarb KOH(IMKTHI Ha OCHOBE
COIJIACOBaHUS MO3ULMH M yuéTa MHTEpecoB; (pOpMUPOBAHHE U pa3BUTHE KOMIIETEHTHOCTU B 00JacTh
UCTOJIBb30BaHUSI HH(POPMALMOHHO KOMMYHHUKAIIMOHHBIX TEXHOJOrHi; (opMHUpOBaHHE U pPa3BUTHE
JKOJIOTMYECKOTO MBILIUICHUS, YMEHHE IPHUMEHATb €ro B II03HABATEIbHONW, KOMMYHUKATHBHOM,
COILIMAJIEHOW MPAKTUKE U MPO(HECCHOHAIBHOW OPUEHTAIUH.

INoznaBatenbHble Y'Y /I: aHan3upoBaTh, CPaBHUBATH, KIACCU(PHUIMPOBATH M 00001aTh (HaKThl U
ABJICHUS. BBIABIAT NPUYMHBI U CIEACTBUS IIPOCTBIX SBJICHUM, OCYIIECTBIATH CpPaBHEHUE,
KJIacCU(UKALMIO, CTPOUTh JIOTMYECKOE pPACCYKICHHUE, BKIIOYAIOIIEEe YCTAaHOBJICHHE NPUYMHHO-
CIIEACTBEHHBIX CBsA3el. (Co3maBaTh CXEMaTMUYECKME MOJEIU C  BBIACIEHUEM CYLIECTBEHHBIX
XapaKTEePUCTUK OOBEKTa, COCTABJIATh TE3MChI, PA3JIUYHbIE BUIbI IJIAHOB (IIPOCTBIX, CIOKHBIX U T.IL.).
[IpeoOpa3oBbIBaTh HHPOPMALIMIO M3 OJHOTO BUAA B Ipyroil (Tabnuily B TEKCT U Mp.). BEIUUTHIBaTH BCe
YPOBHM TEKCTOBOW MH(OPMAIIUHU, YMETh ONPEAEIATh BO3MOKHbIE HCTOUHUKH HEOOXOIUMBIX CBEACHUH,
MIPOU3BOIUTH MOUCK MH(OPMAIIMH, aHATTU3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTD.

CpenctBoM (GopMmHupoBaHUs IMO3HABAaTeAbHbIX Y VY]l CIyXHUT ydeOHbII MaTepuall, U NPEXIE BCEro
MPOAYKTHBHBIC 3a/IaHUS YICOHHKA.

KommyHukaTuBable YVY/I: caMOCTOATENBHO OpPraHU30BBIBaTH y4yeOHOE B3aUMOJEHCTBUE B
rpymnme (ompeneniars OO0IIue LeNH, paclpenessiTb pPOJid, JOTOBApHBATHCS IPYr C APYrOM H T.I.).
(dbopMynMpoBaTh, apryMEHTHPOBAaTh U OTCTaMBAaTh CBOE MHEHHE; YMEHHME OCO3HAHHO HCIOJb30BaTh
pedeBbI€ CPECTBA B COOTBETCTBUM C 3a/1a4€ii KOMMYHUKAIUU JUIsl BBIPAKEHUS CBOMX YYBCTB, MBICIIEN U
noTpeOHOCTEH; MIAHUPOBAHUS U PETYISALUU CBOEH JESITEIbHOCTH; BIIQJCHUE YCTHOW M IHCbMEHHOU
pe4bI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYbIO.

IIpenmerHbie pe3yJbTaThl:
1. B nmosnaBarensHOU cdepe:

® J1aBaTh OIpPEJEICHUS U3YUCHHBIX MOHATHIA;

®  OIUCHIBATH JAEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBEICHHBIE SKCIIEPUMEHTHI;

® OINUCBIBATh M pa3inyaTh M3y4CHHbIE KIACChl HEOPraHWYECKUX COETUHEHUH, NMPOCThIE U CIOXKHBIE
BELIECTBA, XUMUYECKHE PEaKIUu;

e iIaccu(UUUPOBATh U3YYEHHBIE OOBEKTHI U SIBJICHUS,

e Ha0II0AaTh JEMOHCTPHpPYEMBIE M CaMOCTOSTENBHO IMPOBOAMMBIE OINBITHI, XUMUYECKUE pPEaKLUH,
MPOTEKAOIIKE B IPUPOJIE U B OBITY;

e JleNaTh BBIBOJBI M YMO3AKJIIOYEHMs] U3 HAOIIOJAEHUM, U3YUYEHHBIX XMMHMUYECKHUX 3aKOHOMEPHOCTEH,
IIPOrHO3UPOBATh CBOWCTBA HEM3YUYEHHBIX BEUIECTB 110 aHAJIOTUU CO CBOMCTBAMH M3yUYEHHBIX;

® CTPYKTYpPUPOBaTh WM3YYEHHBIH MaTepual M XHMHUYECKYI0 MH(OpPMALMIO, MOJYYCHHYI W3 JAPYIHX
HCTOYHUKOB;

® MOJEIUPOBATh CTPOCHHE ATOMOB IIEPBOrO-TPETHErO NEPUOJIOB, CTPOCHUE MIPOCTEUIINX MOJIEKYI.

2. B LIEHHOCTHO-OPHEHTAIIMOHHOM cdepe:
aHAJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS IS OKPYKaIOIIEH cpellbl OBITOBON U MPOU3BOJICTBEHHOM
NeSITeTLHOCTH YEJIOBEKa, CBSI3aHHOM C MepepadOTKOM BEIIECTB.

3. B 1pymoBoii cepe:

® [IPOBOJUTH XUMUYECKUN HKCIIEPUMEHT.

4. B cihepe 6e301aCHOCTH KM3HEACITCILHOCTH

[ J

OKa3bIBaTh MEPBYIO MOMOIIIb IIPU OTPABJICHUSX, 0)KOTAX U APYTHX TPaBMax, CBI3aHHBIX C BEIIECTBAMHU
1 1a00paTOPHBIM 000PYAOBAHUEM.
B pe3yabTare n3yyeHust Kypca y4eHHK HAYYHTCH !

* ONMCHIBATh CBOMCTBA TBép)II)IX, KUAKUX, F33006p33HI)IX BCIIECTB, BBIACIIAA UX CYINCCTBCHHBLIC ITPU3HAKH,

® XapaKTCPU30BaTh BCIICCTBA 110 COCTAaBy, CTPOCHHUIO U CBOI)IICTBaM, YCTaHABJIMBATE IPUYINHHO-CIICACTBCHHBIC
CBsA3H MCXKIY JAaHHBIMH XapaKTCPUCTHKAMH BCIICCTBA,



® paCKpbeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHX TOHATHH «aTomM», «MOJICKYJIa», «XUMUAYECKUH QJICMCHT»,
«MIPOCTOEC BEHIECCTBO», KCIOKHOC BCIICCTBO», «BAJICHTHOCTBLY, UCITIOJIB3YA 3HAKOBYIO CUCTEMY XMMUU,

* U300paXkaTh COCTAaB MPOCTEHIINX BEIIECTB C MOMOILIBIO XUMHUYECKUX (DOPMYN M CYIIHOCTh XMMHUYECKUX
peaKkiuii ¢ MOMOIIbI0O XUMHUYECKUX ypaBHEHUM;

¢ BBIYUCIIAThE OTHOCHUTCIIBHYIO MOJICKYJSIPHYIO MU MOJIAPHYHO MaCChbl BEHIECTB, @ TAKXKEC MAaCCOBYIO HOJIFO
XHMHUYECCKOI'O 2JIEMCEHTA B COCAMHCHUAX IJI1 OLCHKHU UX HpaKTquCKOﬁ 3HAYMMOCTH,

* [10JIB30BAThCS TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMUYECKON TTOCY/IOMH;

¢ IPOBOAUTDH HECIOKHBIC XUMHWYCCKUC OIIBITHI 1 H3,6JIIOI[€HI/I$I 3a U3MCHECHUSIMH CBOMCTB BCIICCTB B IMMPOLCCCC
Hux npeBpameHI/Iﬁ; CO6J'IIOI[&TB IIpaBuJia TCXHUKH 0e30IacHOCTH IIpU ITPOBEACHNUN Ha6J'IIO,Z[CHHI>i U OIIBITOB.

IPaMOTHO 00OpaIaThCs C BEIIECTBAMHU B TIOBCEITHEBHOM JKU3HH,

* 0CO3HABaTh HEOOXOIMMOCTH COOIIOZCHHUS MTPABUI SKOJOTMYECKH 0€30MacHOr0 MOBEACHUS B OKpY KaroIIen
MIPUPOAHOM CpEAE;

* IOHUMaTb CMBICI U HEOOXOAMMOCTH COOJIIOJICHUS TNpPEANHUCAHUM, MpeaJaraéMbplX B HHCTPYKLUHAX I10
HCI0JIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U AP.;

¢ UCII0JIb30BAaTh HpI/IO6peTéHHI)I€ KIIFOYCBBIC KOMIICTCHTHOCTHU IIPHW BBIIOJHCHHU HCCICAOBATCIBCKHUX
IMPOCKTOB I10 U3YYCHHIO CBOI\/JICTB, crmoco0oB IMMOJIYUCHHUA U PACIIO3HABAHUA BCUICCTB,

* pa3BUBaTh KOMMYHUKAaTMBHYK) KOMIIETEHTHOCTb, HCHOJIb3ysl CPEACTBA YCTHOM W IHUCbMEHHOU
KOMMYHHKAIIUU TIpu paboTe ¢ TEeKCTaMH YYeOHWKA W JIOTOJHUTEIBHOW JMTEpaTypod, CHpPaBOYHBIMHU
Ta0JINIaMH, TIPOSIBIIATh TOTOBHOCTh K YBaXXCHHIO WHOW TOYKH 3PCHHUS NPU OOCYKIECHUU PE3yJIbTaTOB
BBITIOJTHEHHOU PabOThI;

* 00BEKTHBHO OIICHUBATh HH(POPMAIMIO O BEIIECTBAX U XMMHUYECKUX MPOIEccax, KPUTHUECKH OTHOCUTHCS K
TCEeBIOHAYYHON HHGPOpPMAIMK, HEAOOPOCOBECTHOM peKJIaMe, Kacarollecs MCIOIb30BAHUS Pa3TUIHBIX
BEILIECTB;

* OOBSICHATH CYTh XMMHYECKHUX MPOIECCOB M UX MPUHIIUIIAATBLHOE OTIUYHE OT (PU3UIECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUH;

* BBISIBJISITH B IIPOIIECCE KCIIEPUMEHTA MTPU3HAKH, CBUJIETEILCTBYIONINE O MPOTEKAHUU XUMHYECKOU PEaKITuu;

* IPAUTOTOBIIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

¢ OpraHu30BbBIBATH, IMPOBOJAUTH YYCHHUYCCKUC IIPOCKTHI IO HCCICIOBAHUIO CBOICTB BCIICCTB, MMCIOIIHUX
BA)XHOC MPAKTHYCCKOC 3HAUCHUC.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne Ha3Banue TteMbl KonuyecTBo yueOHbIX YacoB
n/m BCEro JO MpPaKT. KOHTP.
padoThbl padoThbl
1. Tema 1. XuMus — Hayka o 11 2 -
BEIECTBAX
2. Tema 2. MaTemaTnueckue 10 1 1
pacueTsl B XUMUHU




Tema 3. SIBacHus, 10 2

MIPOUCXOISTIHE C BEIIECTBAMH

Tema 4. Paccka3ssl 110 XUMUH 3 -

HUTroro 34 10
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