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[Iporpamma
BHEYPOUHOM JIEATENbHOCTU
€CTECTBEHHO-HAyYHOTO HAIPaBJICHUS
«XUMHUS B KUAZHN»
(c ucnonws3zoBanuem obopyaoanus «Touku Poctay)



IHosicHuTe1bLHAA 3anKCKA
PabGouas nporpamMma 1o BHCypO‘{HOP'I ACATCIIbHOCTH B paMKax «Touxa pocTa» pa3pa60TaHa B COOTBCTCTBHH
C CDEI[epaJ'IBHBIM roCy1apCTBECHHbBIM O6pa3OBaT€J'II)HI)IM CTaHJapTOM OCHOBHOI'O 06HICFO 06pa3OBaHI/I$I.

PaGouas nporpamma paccuntana Ha 35 yaca B ron, wiu 1 yac B HeZemro.

IIporpamma peanm3oBaHa B paMkax «BHEypOuHOU [eATENbHOCTH» B COOTBETCTBHM C  ILJIAHOM
BHEYPOUHOH JEATEIILHOCTH.
JaHHBI Kypc NpHU3BaH, HMCHONB3YS HMHTEPEC YYalIMXCS K OKCIIEpUMEHTaM, CPOpPMHUPOBATH yMEHUE
HaOI0/1aTh, JCNaTh BHIBOABI HA OCHOBE HAONIOACHHM, MMOMYYHUTH NEPBOHAYAIBHBIC MOHSATHS O KIIACCax
HEOpPraHMYECKUX BellecTB. PemaTs pacueTHbIE 3a/Ja4l Ha OCHOBE UMEIOIMXCA 3HAHUN IO MaTeMaTHKe.
Kypc HameneH ©Ha mnpHOOpeTeHHE SKCIEPUMEHTANBHOW | HCCIEAOBATEIbCKON AESTENBHOCTH C
WCTOJIb30BaHUEM TPAJAUIIMOHHOTO JlabopaTopHOro obopynoBaHusi. HeopraHumdeckue w opraHuYyecKue
coenuHeHUs. [IpUMeHssT Takod HCCIIENOBATELCKUN TOAX0A K OOYYEHHIO, CO3JIAIOTCS YCIOBHUS JUIS
NpHOOpETeHUs]  yYallMMHUCS HAaBBIKOB HAYYHOIO aHajnW3a SIBIICHUH TPHPOABI, OCMBICICHHIO
B3aUMOJICHCTBUS OOIIECTBA M MPHUPOJbI, OCO3HAHHWIO 3HAYMMOCTH CBOCH IPAKTUYECKOW ITOMOIIH
npupozge. OcBanBasi 1a00paTOPHUH MOXKHO OCYIIECTBUTH AH(D(epeHIIMPOBAHHBIA MOIXO0A U Pa3BUTh Y
YUaIIMXCsl HHTEPEC K CAMOCTOSITEIHbHON HUCCIIENOBATENbCKOM e TEbHOCTH.
BonbimmHCTBO NpakTHYECKUX paboT, MpeiaraeMblx B JAHHOM Kypce, MOT'YT BBIITOJTHSITHCS HEOOIBIINMHU
TpyNIIaMu YY€HUKOB. OTHM JIOCTHUTAETCSl W Jpyras [eidb - HAYYHTh IIKOJBHUKOB OOIIMM MpHeMaM
COBPEMEHHOM HAy4YyHOW [eSITEIHHOCTH, T.€. KOJUIEKTHBHOMY IIJIAHHUPOBAHHWIO OJKCIIEPHMEHTA, €ro
MIPOBENICHHUIO U 00CYKICHUIO PE3yTbTaTOB.
I'maBHO# mpoOiieMoli B Tpero/laBaHi XUMHM B HACTOSIIIIEE BPEMsI SIBIISIETCS MEPErpyKeHHOCTh Kypca
XMUMHH OCHOBHOMW IITKOJIBI B CBSA3H C MEPEXOI0OM Ha KOHIIEHTPHYECKYIO CHCTEMY M HEXBATKOM BPEMEHHU Ha
n3ydeHne o0beMHOro y4eOHOro MaTepraia. XUMAYECKHe 3HAaHHUS HEOOXOUMBI KaKIOMY YeJIOBEKY, OHH
OIIPENENAIOT PAIlOHAIBHOE TIOBE/IEHHE YEI0BEeKa B OKPY’KAIOIIEH cpee, HEOOXOIUMBI B TIOBCEIHEBHOMA
XKHU3HM, XOTSI IIKOJBHUKM YacTO HE OCO3HAIOT 3TOr0 U M3-3a CBOEH XMMHUYECKOH Oe3rpaMOTHOCTH
COBEpUIAIOT OUIMOKHU MpH OOpalLIeHUH ¢ BELECTBAaMH B OBITY. AKTYaJIbHOCTh BBEIEHUS IIPENIaracMoro
Kypca OIpenensercss HeCKOJIbKAMHA TPUYNHAMMU:
- CJIOKHOCTH Y4€OHOro MaTepHaa 1o XUMUH,
-COKpallleHUE KOJIMYECTBA yUeOHBIX YaCOB Ha U3yUEHUE XUMUH,
- YMEHBIIIEHHE BPEMEHH, OTBOAMMOI0 HA XMMHYECKUI DKCIIEPUMEHT Ha ypOKax,
- HEBEpHas XuMu4yeckass HH(OpMalus, MouepnHyTas IKoabHUKamMu u3 CMM no Havanma u3ydeHUs
peaMera.
Henu xypca «XuMus B HAIIEH KU3HI

v’ (opMHpOBaHHE €CTECTBEHHOHAYYHOIO MHPOBO33PCHHS IIKOIBHUKOB, Pa3BUTHE JHYHOCTH
pebenka

v/ pasBHTHE HCCIEI0BATEIBCKOTO MOAX0/a K H3YUCHHIO OKPYKAIOIIEro MUpa;

v/ OCBOCHHE BOKHEHIIHMX 3HAHHUN 00 OCHOBHBIX MOHSTHSX XUMHH HA IKCIEPHMEHTAIBHOM H
aTOMHO-MOJIEKYJIIPHOM YPOBHE;

v (opMHpOBaHHE HABBHIKOB MPUMEHCHHS IIOJTYyYEHHBIX 3HAHUN M yMEHHH Uisi GE30ITacHOro
HCHOJNIBb30BaHMS BEIIECTB M MaTepHasoB B OBbITy, pEIIGHHS MNPAKTUYECKHX 3ahad B
MTOBCETHEBHOW JKWU3HU, MPENYNPEKACHUS SBICHANA, HAHOCSIIUX BPEA 340POBBIO YENIOBEKA U
OKpYXalolleH cpere.

3agauy BHEYpPOUHOU JACSITEIBHOCTH «XHUMHUS B HAIEH XKUZHI»
3anaum:
oOpa3oBaTeNnbHEIE:

v (opMHpOBaHHE TIEPBUYHbBIE MPEACTABICHHS O MOHSTHSIX: TENO, BEIIECTBO, MOJIEKYId, aTOM,
XUMHYECKUI DJIEMEHT;

v/ O3HaKOMIIeHHE C mpocreimieil Kiaccudukanueil BemiectB (M0 arperaTHOMY COCTOSIHHIO, IO
COCTaBY), C ONMHCAaHUEM (PU3NIECKUX CBOWCTB 3HAKOMBIX BEILECTB, C (PU3NUECKUMHU SIBICHUSAMH U
XUMHYECKUMH pEaKUsIMU;

v/ 0TpaboTKa Tex MpeIMETHBIX 3HAHUI U yMEHH (B MIEPBYIO OYepelb IKCIIEPUMEHTAIbHBIC YMEHHUS,
a TaKXKe yMEHMs pellaTh pacueTHbIe 3aJauu), Ha (JOPMHUPOBAHHE KOTOPBIX HE XBAaTAE€T BPEMEHHU
IIpH U3Y4YEHUU XUMHUU B 8-M U 9-M KJlaccax;



v\ O3HAaKOMJIEHHE C  SPKHMHM, 3aHUMATEIbLHBIMH, SMOLMOHAJIBLHO HACBHILEHHBIMU 3IU301aMU
CTaHOBJICHUS M PA3BUTUS XUMHH, YETr0 YUUTEIb, HAXOMSCh B BEUHOM IIEHTHOTE, TOYTH HE MOXKET
cebe MMO3BOJINT;

v' (opMHUpOBaHME MPAKTUYECKUX YMEHUI W HABBIKOB, HAIPUMEP YMEHHs pa3elsTh CMECH,
WCTIONB3Ysl METOABl OTCTauBaHWs, (UIBTPOBAHMS, BHIIAPUBAHUS; YMCHUS HaOIIOIATh U
OOBSICHATh XUMHUYCCKUE SBJICHUS, NPOUCXOJAIIAEC B MPUPOAC, OBITY, JEMOHCTPHUPYEMBIC
YUYUTCICM, YMCHUIA pa6OTaTb C BCIICCTBAMH, BBIIIOJIHATH HCCIOXKHBIC XWMHUYCCKUC OIIbITHI,
COOJIIOIaTh TIPaBHJIa TEXHUKH OE30MMaCHOCTH;

v paciiMpeHHe IPEICTABIEHUM y4alluXCs O BaKHEHINMX BEIIECTBAX, UX CBOWCTBAX, pOJIU B
MIPUPOJIC M KU3HHU YEIOBEKA;

v' (opMHUpOBaHHE YCTOMYMBOIO IO3HABATENLHOIO HMHTEPECA K XHMHH, KOMMYHHMKATHBHOM
KOMIICTCHIIMH,

v pa3BHBAIOIIKE:

v pasBUTHE TIO3HABATEIbHBIX HMHTEPECOB M HWHTEIUIEKTYaIbHBIX CIOCOOHOCTEH B TIPOIECCe
NPOBEACHUA XHUMHUYCCKOTO OKCIICPUMEHTA, CaAMOCTOATCIBHOCTU HpI/IO6peTeHI/I$I 3HAaHUU B
COOTBETCTBHMU C BO3HUKAIOIIMMHU KHWU3HCHHBIMU HOTpe6HOCT$IMI/I; yqe6HO'KOMMYHHKaTHBHBIX
YMEHHI1; HABBIKOB CAMOCTOSITEILHON padoThI;

v\ pacliMpeHHe  KpPyro3opa yd4alluxcs C IPUBJICYEHHEM JOMOJHUTEIBHBIX HMCTOYHUKOB
nHpopMaIuH;

v/ pasBUTHE YMEHWIi aHAJIU3UPOBATH HH(POPMAIIUIO, BBIIEISATH TJIABHOE, MHTEPECHOE.

v/ MHTerpaums 3HaHUH 10 NPEIMETaM €CTECTBEHHOrO UKIA OCHOBHON IIKOJIbI HA OCHOBE y4eOHOM

JMCIATUINHBI « XMy

BOCIIMTATCIIbHBIC:

BOCIIUTAHMWEC OTHOIICHUA K XHMHUHM KaK K OIHOMY M3 Q)YHHaMeHTaHBHBIX KOMIIOHEHTOB

€CTECTBO3HAHUSI U 3JIEMEHTY OOIIeYeNIOBEYECKON KYIIbTYPHI;

v/ BOCIIUTaHHE DKOJOIMYECKON KYyJIbTYPHL.

CTpyKTYypa nmporpamMmmsl.

Kypc «Xumus B Halrel »KU3HW» NMpenHasHadyeH i ydamuxcs 13-14 jer. OH paccuutan Ha 1 rom, 35

gacos (19 B Hemeno).

TexHonorun u MeTobI 00y4eHusl.

Merons! 1 cpencTBa 00y4ueHHs] OpHEHTHPOBAHBI Ha OBJa/ICHNE YYAITUMUCS YHUBEPCATEHBIMHA YI€OHBIMHU

JNEHCTBUAMH W CIIOCO0AMH JIESITEIHHOCTH, KOTOpHIE MO3BOJAT YYalIMMCS pa3padaThiBaTh IMPOEKTHI,

OCYIIECTBIIATH MOWCK MHGpOPMAINM U €€ aHallu3, a TakXKe OOIMX YMEHHWW IS eCTeCTBEHHOHAYJYHBIX

TUICIIUILIINH — TIOCTAHOBKA HKCIIEPUMEHTA, TPOBEIEHUE HCCIIeIOBaHIM.

[IpoBeneHue 3aHATHI B paMKaxX Kypca MPeAnoiaraeT uCrnoib30BaHue:

v/ 3JIEeMEHTOB TEXHOJIOTUH MPOOIEMHOI0 O0yUIEHHUS,;

v/ 3JIeMEHTOB HAYYHOTO MCCIEeNOBAHU (IIPOSKTHOM EATENbHOCTH);

v 3JIEMEHTOB JIEKI[UH C HCIOIb30BaHUEM MYITbTUMEIUHHON TEXHUKH;

v/ 1abOpaTOPHBIX OMBITOB U MPAKTHICCKUX PadOT;

v\ IUIaKTHYECKHX WTD.

@opMBl OpraHW3allMi [TO3HABATEIHHON MAEATENFHOCTH YYAIUXCS IOAOMPAIOTCS B COOTBETCTBHH C

LENSIMH, COMIEPKAaHUEM, METOJaMHi O0Y4YeHHUs, YIeOHBIMU BO3MOXXHOCTSIMHU M YPOBHEM (hOPCHPOBAHHOCTH

MO3HAaBaTENbHBIX CHOCOOHOCTEH ydwamuxcsa. lIpemmodrenwme otmaercs cruenyronmM ¢opmam pabdoThL:

caMoCTOATENbHAsT paboTa HaJl TEOPETHUYECKUM MaTepHalioM 1O OOOOIIEHHBIM IUIaHaM AEATEIbHOCTH;

paboTa B Trpynmax TMpH BHIIOJNHEHUH JaOOpAaTOPHBIX U MPAKTHYECKHX padoT, BBITOIHEHUIO

SKCMIEPUMEHTANBHBIX ~ 33/IaHUH; TyONWYHOE TPEACTaBICHHWE Pe3yAbTaTOB  HCCIENOBAHWNA, WX

apryMEeHTHpOBaHHOE 0O0OOCHOBAaHUE U Jp.

I[Inanupyemble pe3yjbTaThl

JINYHOCTHBIE Pe3YIbTAThI

Obyuarowuecs Hayyamcs u npuoopemym:

OCHOBHBIE TIPUHITUITHI OTHOIIIEHUS K JKUBOW U HEXXUBOW TIPHUPO/IE;

v yMeHUS B MPAKTHYECKOU JEATETBHOCTH M TIOBCEHEBHOM JKU3HH IS,

V' 00BSCHEHHMs XHMHYECKUX SBJIEHHH, MMPOUCXOMANIMX B HPHUPOJE, OBITY M Ha HPOM3BOJICTBE;
Oe3omacHoro oOpamieHHWss C TOPIOYMMH W TOKCUYHBIMH BEIIECTBaMH, JIaOOpaTOPHBIM
000pyIOBaHUEM;

v [OHMMATh CMBICI U HEOOXOJUMOCTb COOIIOJIEHHs MTPEANMCAHMUIM, TIPEIaraeMbiX B HHCTPYKIIHUAX
I10 HCITOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOW XMMHU U JIP.;

AN




Obyuatowuecs noaY4am 603MOACHOCIU 018 POPMUPOBAHUSA:

MO3HABATENbHBIX HWHTEPECOB M MOTHBOB, HANpaBICHHBIX HAa HM3YYCHHE JXHUBOH M HEKHUBOU
MPUPOABI; MHTEIUIEKTYATbHBIX YMEHWH (JOKa3blBaTh, CTPOMTH PACCYKICHHS, aHAJIH3UPOBATH,
CpaBHUBATb, JIeNaTh BHIBOABI,

v/ 3KOJIOTMYECKH IPAMOTHOTO MOBEICHUS B OKPYXKAIOIIEH Cpejie;

v/ 3HAaYeHWs TEOPETHUECKUX 3HAHUMU JUIS IPAKTUYECKON JeITETbHOCTH YETIOBEKA;

v Hay4HBIX OTKPBITHH KaK Pe3yJbTaT JUIMTEIbHBIX HAOIIOIEHUM, ONBITOB, HAYYHOM MOJIEMHKH,
MPEOAOJIECHUS TPYAHOCTEN U COMHEHUM.

MeTanpeaMeTHble pe3yJbTaThl
Obyyarowuecs nayuames:

v/ IIaHMpOBaTh CBOM JICHCTBUS B COOTBETCTBUM C IIOCTABICHHOM IIENBbI0 W YCIOBHSAMHU €€
peanuzanuu;

BBITIOHSTH yueOHbIC SHCTBUS B MATEPUAIM30BAHHOM, PEUCBON U MBICIIUTEIIBHOMN (Popme;

V' TPOSIBJIATH MHUIIUATHBY JEHCTBUS B MEXKIMYHOCTHOM COTPYIHUYECTBE;

v/ UCIOJIb30BAaTh BHEIIHIOW U BHYTPEHHIOK PeYb IS IEJIENONAranusl, INIAHUPOBAHUS U PETYIIAIUM
CBOEH JIeATENHHOCTH;

v/ OBJIAJIETh COCTABISIOIMMH MCCIIEJOBATENLCKON JIEATENBHOCTH, BKJIKOYAs YMEHHE BHUJIEThH
npobieMy, CTaBUTh BOINPOCH], BBIABUTATh TUIOTE3BI, JaBaTh ONPENCICHUS MOHSATHSIM,
HAONI0aTh, MPOBOAUTH TIPOCTCHIIME OSKCIIEPUMEHTHI, JeNaTh BBIBOJBI M 3aKIIOYCHUS,
CTPYKTYPHPOBATh MaTepual, OOBSICHSTh, JIOKa3bIBATh.

v/ 0CO3HABATh 3HAUECHHE TEOPETUUECKUX 3HAHMI I IPAKTHYECKON JAEATETbHOCTH YeIOBEeKa.

Obyuarowuecs nOLy4am 603MONCHOCNb!

v' yMeTh paboTaTh C Pa3InUHBIMH UCTOYHHKAMU XUMHUYECKOM HH(OPMANNU (HAYIHO-TIOMYIISPHOM
JIATEPATypOl, CIPaBOYHUKAMH), aHAIM3UPOBATh HH(POPMAITHIO, TTPEoOpPa30BLIBATE €€ U3 OMHOMN
opmbI B Apyryio;

v/ yMeTh aJIeKBaTHO HCIIOJNB30BaTh pEUeBbIe CPEJCTBA JUIS JHCKYCCHH M apryMEHTalluk CBOed
MO3HIIMK, CPAaBHUBATh pa3Hble TOYKH 3PEHHS, OTCTAWBATh CBOKO IO3UIIMIO, YBaKHTEIHHO
OTHOCHUTBCS K MHEHHIO OKPYKAIOIINX;

v/ yMeTh paboTaTh ¢ pasIUYHBIMA MCTOYHHKAMH XUMHYECKON WH(MOpMAIUH (HAYIHO-TIONMYJIIPHOM
JUTEPaTypoOl, CIPaBOYHUKAMH), aHAM3UPOBATh WHPOPMAIUIO, TPeoOPa30BBIBATH €€ U3 OJHOU
(opmel B 1pyryIo;

v/ yMeTb aJleKBaTHO HCITONB30BaTh PEUYEBBIE CPEACTBA ISl NUCKYCCHHW W apryMEHTAallud CBOEH
MO3UINH, CpPaBHUBATh pa3Hble TOYKMA 3pPEHHS, OTCTAMBATh CBOIO IO3WIIMIO, YBAXKUTEIHHO
OTHOCHUTBCSI K MHEHHIO OKPYKAIOIINX;

Ilo3nasamenvusle

Obyuarowuecs Hayvyamcs:
OCYIIECTBJIATh IOWCK HEOOXOAMMON WH(POpPMAIMK /s BBIMOJHEHUS YYEOHBIX 3aJaHuil C
HCIIONB30BaHNEM YIE€OHOH JTUTEPATYphl, SHIIUKIIONEANA, CIIPABOYHUKOB (BKITIOYAsl DJIEKTPOHHBIE,
undpoBeie), B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE, B TOM YHCIIE KOHTPOIHUPYEMOM
MIPOCTPAaHCTBE HHTEPHETA;

v’ OCYIIECTBIIATD 3aUCh ((PUKCAIMIO) BHIOOPOUHON HH(OpMALUK 00 OKPYKAoIleM MUpE U O cebe
CcaMOM, B TOM YHCJIE ¢ TOMOIIbIO HHCTpyMeHToB UKT;

v/ HCIIOJIb30BaTh 3HAKOBO-CHMBOJIMUECKHE CPECTBA, B TOM YHCIIE MOJIENH (BKIIFOYask BUPTYaIbHBIE)
U CXeMBI (BKITIOYasi KOHIENTYaJIbHbIE) ISl pEelIeHuUs 3a1ad;

v CTPOMTH COOOIIEHHS B YCTHOM U MUCEMEHHOMN (popME;

v CTPOMTH paccyXIeHus B pOpMe CBSI3H IPOCTBIX CYXKAECHHUI 00 00BEKTE, EM0 CTPOEHUH, CBOWCTBAX
U CBSI3SIX;

v yCcTaHaBIMBAaTh aHAJIOTHH.

Obyuarowuecs ROIY4am 603MONCHOCD !

v OCYIIECTBIIATH PACHIMPEHHBIA MOUCK MH(POPMAIMH C UCIOIb30BAHUEM PECYPCOB OMOIMOTEK M
cetu UnTepHer;

v’ 3anMceiBaTh, GUKCHPOBATH MH(OPMAIUIO 00 OKPYXKAIOIIEM MHPE C MOMOIIBI0 HHCTPYMEHTOB
UKT;

v\ CTPOMTH JIOTMYECKHE DPACCYXKIEHHs, BKIIOYAIONIME YCTAHOBJIEHHE NPUYMHHO-CIIEICTBEHHBIX
CBSI3CH.

Kommynuxamugnwvie
Obyuarowuecs Hayuamcs:

AN




v/ QJIeKBATHO HCIIOJNB30BATh KOMMYHHKATUBHBIC, MIPEXKIE BCETO PEUYEBBIEC, CPEACTBA JUIS PELICHUS

Pa3IMYHBIX KOMMYHUKATHBHBIX 33/1a4, CTPOMUTH MOHOJIOTHYECKOE BBICKA3bIBAHHE

v/ JIOIyCKaTh BO3MOXKHOCTH CYIIECTBOBAHHS Y JIFOJEH Pa3jIMUHbIX TOYEK 3PEHHS, B TOM YUCIIE HE

COBMAJAIOUINX C €ro COOCTBEHHOH, U OPHUEHTHPOBATHCS Ha MO3WIUIO NapTHEpPa B OOLICHUH H

B3aUMOJICHCTBUH;

v/ YUUTBIBATH pa3HbIE MHEHUS W CTPEMHUTHCS K KOOPAMHAIMM PAa3jIMYHBIX IIO3UIWNA B
COTPYIHHYECTBE;

(dhopMyTUpOBaTh COOCTBEHHOE MHEHHE H MTO3HIIUIO;

JIOTOBapUBaThCS M MPUXOAUTH K OOIIEMY PEIICHUIO0 B COBMECTHON JIEATENLHOCTH, B TOM YHCIIEC B
CUTYyalliW CTOJKHOBEHHSI HHTEPECOB;

CTPOUTH TIOHATHBIE JUIsl NAapTHEPA BHICKA3bIBAHUS, YIUTHIBAIOIINE, YTO NAPTHEP 3HAET U BUIUT, a
YTO HET;

3aJaBaTh BOIIPOCHI,

KOHTPOJIMPOBATH JIEHCTBUS MAPTHEPA;

WCTIOJIB30BaTh PEYb ISl PErYJISIIHHA CBOCTO JISHCTBUS;

aJICKBaTHO WCIIONIb30BAaTh PEYEBBIC CPEICTBA Ui PEIICHWs] Pa3InYHBIX KOMMYHUKATHBHBIX
3ajJia4, CTPOMTh MOHOJIOTUYECKOE BhICKa3bIBAaHHE, BIIAJICTh AUAJIOTHIecKoi HopMoii pedn.
Obyuarowuecs noyuam 03MOHCHOCb!

v/ BJIaJIETh MOHOJIOTHYECKOW U JIMAIOTUYECKON (opMaMu pedn;

v (OpMHUPOBATH HABBIKU KOJUIEKTUBHOM U OPraHU3aTOPCKON JIEATEIbHOCTH;

v/ apryMeHTHpOBAaTh CBOE MHEHHE, KOOPAMHHUPOBATH €r0 C MO3UIMAMU [TAPTHEPOB TPU BHIPAOOTKE
00I1Iero pereHns B COBMECTHOM JISITEITbHOCTH;

v/ QJIEKBATHO WCIIOJb30BATh peYeBBE CpencTBa st 3(D(PEKTUBHOrO pEIIeHHs Pa3HOOOPas3HbIX
KOMMYHHKATHBHBIX 3a]ad.

Ilpeomemnuole
B xozne peanuzanyu mporpaMMBl y yuawuuecs chHopmupyemcsi:

v eadcHeliuiue Xumudeckue RNOHAMUA: XUMUS, XUMWUYECKHE METOJbl W3y4YeHUs, XUMHUYECKHU
3JIEMEHT, aTOM, MOH, MOJIEKYJa, OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpHasi Macchl, BELIECTBO,
Kjaccu(uKalys BeIIeCTB, XUMHUYECKas peakuus, KOpposus, (UIbTPOBAaHHUE, AUCTUILIALIMS,
azcopOIusi; opraHuyeckasl 1 HEOpraHW4ecKas XMMUS; JKUPBI, YIJIEBOIbI, OEJIKU, MHHEpaJIbHbIE
BEILIECTBA; KaUECTBEHHbIEC PEAKIIUY;

v’ OCHOBHblE 3aKOHbL XUMUU: COXPAHEHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEILECTRA,;

v eadxcheliuue ewjecmea U Mamepuanvl: HEKOTOpble METaUIbl, CEpHas, COJsHasg, a30THas U
YKCYCHasl KUCJIOTBI, LIEI0YH, aMMHAK, XKUPBI, MblIa, ITIF0OK03a, caxapo3a, kpaxmai, CMC;

Yuawueca nayvamca:

v/ Ha3plBaTh OTACIBHBIC XMMHYECKHE DIIEMCHTBI, WX COCIMHCHHS; H3Y4CHHBIC BEIIECTBA MO
TPUBUAJILHOW WIIM MEXIYHAPOAHOH HOMEHKIATYPE;

v/ BBIOJHATH XHUMHYECKHH SKCIIEPUMEHT IO PACHO3HABAHUIO HEKOTOPHIX BEHIECTB; PACUETHI MO
HaXOXKICHUIO OTHOCUTEIBHOM MOJEKYISIPHOM Macchl, JOJIM BELIECTBA B PacTBOpE, HJIEMEHTA B
BEILIECTBE;

v IPOBOIUTH CAMOCTOSITEIBHBIN MOMCK XUMHYECKONH HH()OPMAIMH C UCIOIb30BAHHEM Pa3THYHbIX
HUCTOYHUKOB (HAYYHO-TIONYJISIPHBIX M3JaHUN, KOMIIBIOTEPHBIX 0a3 AaHHBIX, HHTEPHET-PECYPCOB);

v/ 3amMChIBATH XMMHYECKYIO CHMBOJIMKY: 3HAKH HEKOTOPBIX XHMHYECKHX DIIEMEHTOB, (OPMYIIBI
XMUMHYECKUX BEILECTB; KJIAaCCU(UKALMIO BEIIECTB [0 arperaTHOMY COCTOSIHUIO M COCTaBY;

IIpu oTOOpe U MOCTPOEHUH NPOrPAMMBI UCIIOJIB3YIOTCH TAKHE CPeICTBA 00y4eHHsI KAK:
HaensoHvle (TaKaThl, HIUTFOCTPAINH HACTEHHBIE);

v’ neuammvie (y4eOHbIC TOCOOMWS, KHHTH U YTEHHS, XPECTOMATHH, Pa3laTOYHbBI MaTepHal,
CIPaBOYHHUKH U T.1I.);

v’ Oemoncmpayuonnvle (MaKeThI, CTEH/IBI, MOJIEIH B pa3pe3e, MOJIEIH IEMOHCTPAI[MOHHEIE);

v ayouosusyanvuvie (Ciaijsl, BUaIeopuIbMbl 00pa3oBaTebHble, yueOHbIe (GUIbMBI Ha HU(PPOBBIX
Hocutensx (Video-CD, DVD, HDDVD u T.11.);

v’ onekmpoumnvie  obpazosamenvhvle  pecypcul  (ceTeBble  00pa3oBaTENbHBIC  PECYPCHI,
MyJIbTUMEINHHBIE YHUBEPCAIbHbIE SHIUKIIONESUH U T.I1.)

V' UHGOPMAYUOHHO-KOMMYHUKAMUBHBLE MEXHOLOUL.

DopMbl KOHTPOJIA:

v’ TecTHpOBaHHE;
v’ mpaktudeckue paboThl;

DN NI
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v/ KOHTpOJIbHBIE 33/IAHUSL.

v’ WIPBI, BUKTOPHHBIL;

v/ BBICTaBKH TBOPYECKUX PaOOT.

I[IpuHIUn oTOOpPA CoepKaAHUA:

[IponeneBTHUECKU Kype XUMUHM « XHUMHUS B HAIIEH KU3HI» Kypc COCTOUT 3 YETBIPEX TEM:

[lepBas tema «Xumusa ¢ yenmpe ecmecmeo3nanusay aKTyaIn3upyeT XMMHUYECKUE 3HAHUS YJalluXcs,
MOJTYYCHHBIC TIPY U3YUCHUH TIPUPOJIOBEICHNS, OMOIOTHH, Teorpaduu, GU3UKKA U JPYTHX HAYK O PUPOJE. ITO
YMEHBINIAeT TCHXOIOMMYECKYI0 Harpy3Ky, BO3HHKAIOIIYIO C TOSBJIEHHEM B 8-M Kilacce HOBOTO MpeaMera,
MO3BOJISIET 3aMEHUTH CBSI3aHHBIE C ATUM TPEBOXKHBIE OXKHJAHHSA Ha TOJOKUTENbHBIE 3MOLIMK BCTPEUH CO
CTapbIM 3HaKOMBIM. [lapaiielbHO TPOBOAWTCS MBICIHL 00 MHTEIPUPYIOIIEH pOM XWUMHH B CHCTEME
€CTECTBEHHBIX HayK, 3HAYMMOCTH 3TOrO IMpEAMETa I YCIEHIHOr0 OCBOGHHS CMEXHBIX IpenMeToB. Taxas
MEXIIPEIMETHAST HHTETPAlHsl CIIOcOOCTBYET (YOPMHPOBAHMIO €IMHOW e€CTECTBEHHOHAYYHOW KApTUHBI MHpA
y’Ke Ha Ha4YaJIbHOM JTarle U3y4eHHs] XUMHUH.

B coorBerctBuM ¢ TpeOOBaHWSIMU TOCYIAapCTBEHHOrO 00pa3oBaTeNbHOrO CTaHAApTa B Kypce
TIOTYEPKHUBACTCS, YTO XUMUSI — HayKa SKCIIEpUMEHTAIbHAs, I09TOMY PAacCMATPUBAIOTCS TaKHUe MOHATHA, Kak
AKCTIEPUMEHT, HAOMMIOIeHHE, N3MEPEHHUE, OITMCaHue, MOJISTMPOBAHUE, THIIOTE3a, BBIBOI.

s orpaboOTKM TIPAKTUUSCKMX YMEHHM YYallXCsi OTOOpaHbl HECJIOKHBIC W IICHXOJIOTMYSCKU
JIOCTYITHBIE 11 CEMHKIIACCHWKOB JIa0OpaTOpHBIE W TPaKTUYECKHE palOThl, KOTOpbIE 3HAKOMBI MM IIO
HayaJIbHOMY KypCy €CTECTBO3HAHHMS U APYTMM €CTECTBEHHBIM MCLMIUIMHAM: O3HAKOMJIEHHE C HECJIOKHBIM
71abopaToOpHBIM 00OpYIOBaHHEM (YCTPOMCTBO INTATHBA, HATPEBATEIBHBIX MPUOOPOB, XUMHYECKOH IOCY/BI,
KOTOPYIO OHH TIPUMEHSUTH paHee), MPOBEICHIE MPOCTEUINX ONepanuid ¢ 00OpYJIOBaHMEM M BEIIECTBAMHU
(mpaBuyia HarpeBaHus, (pUKcalsl pe3yabTaTOB HAOMIOACHNS W WX aHAIM3 | T. [I.). DTOW IEN CIIOCOOCTBYET
MPEAYCMOTPEHHBI B Kypce AOMAlIHUHA XUMHYECKUI 3KCIIEPUMEHT, KOTOPBIA IOJIHOCTBIO COOTBETCTBYET
TpeOoBaHMsIM O€30MaCHOCTH TPH €ro BBHIIOJIHEHHMH M BKITIOYAET YIIEAIINE HbIHE W3 MPAKTHUKA OOYydeHUs
XMMHH TIPOIOJDKUTEIIBHBIC 110 BPEMEHH SKCIIEPUMEHTaIbHBIC PA00ThI (BhIpALIMBAHUE KPUCTAJLIIOB, HAOIIOICHH ©
3a KOppO3ueil METAIIIIOB).

Bropas tema xypca «Mamemamuueckue pacuemst 8 Xumuuy 1MO3BOIIIET 0TpabOTAaTh pacyeTHbIC
YMEHHS, CTONb HEOOXOQUMBIE TIPH PElIeHNH XMMUYECKHUX 3a/1ad, B IEPBYIO Ouepeh Ha HAXOXKICHUE YacTH
LIeyIoro (MaccoBast JIOJsI SJIEMEHTa B CJIOKHOM BEILIECTBE, MaccoBast 1 0O0BEMHAs IO KOMITOHEHTOB B CMECH, B
TOM umcie U a0 mpumecedi). Kak BuaHO, BHHMaHHe OOpaliaercs HE CTOIBKO Ha XHMHIO, CKOJBKO Ha
MaTeMaTHKy.

Tperpst Tema «Aenenus, npoucxooauwue ¢ 6ewjeCmeAMu) aAKTYaIM3UPYeT 3HAHUS YYalXCS O
(bI3UYIeCKHX U XIMIYECKHX SBJICHUSIX, TIOyYEeHHBIE HA YPOKaX IO PYrUM MPEAMETaM, TOTOBUT MX K U3YUEHHIO
XMMHYECKOT0 TIPOIIECCca Ha CIIEAYIONIEH CTYIIEHH O0yYECHHS.

UerBepras Tema «Pacckazbt no xumuuy» BKIIOYaET HHTEPECHBIE CBEACHHUS O PYCCKUX XHMHKaX, 00
OT/ICTFHBIX BEIIECTBAX M HEKOTOPHIX XUMHUECKUX PEaKITHsIX.

W3yuenne mpemiaraeMoro Kypca IpeIyCMaTpHUBAeT ITOBBIIIEHHE YIEIBHOTO BECa CAMOCTOSTENBFHOU
paboTHI yJawxcs, HampuMep, MPH MPOBEASHNH JOMAIITHEr0 XUMIIECKOT0 SKCIIEPUMEHTA U 00CYKIEHUH €ro
Pe3yIBTAaTOB, TTOATOTOBKE COOOIIEHUH sl YIeHUIECKUX KOH(epeHIHH, 3aIIiTe IPOEKTOB, BEIOOpE 00heKTa
IS TIONTOTOBKU COOOIIEHUST WK TIpoekTa u jp. Kypc HampapiieH Ha pa3BHTHE TaKWX JIOTHUECKUX OIeparmi
MBIIIJIEHVS, KaK aHaJi3 M CHHTE3, CPABHEHHE Ha OCHOBE aHAIN3a M CHHTE3a, 000OIEeHNE, BBIIBKEHUE H
TIOTBEPKACHIE MITH OITPOBEPIKEHNE THITOTES U T. JI.

B zaxmioueHne MOXKHO OTMETHTb, YTO B Kypce€ IIOYTH HE 3aTPOHYTHI TpPeOOBAaHWS CTaHIApTa
XAMHYECKOTO0 00pa30BaHUS ISl OCHOBHOH IIIKOJBI, HAIPUMEP CHMBOJIBI XHMHYECKUX 3JIEMEHTOB U (DOPMYITBI
BEIIECTB CEMHUKIIACCHUKH yJaT TONBKO TI0 JKETaHUI0, HE MPEAyCMOTPEHO COCTaBIeHHE (POPMYI BEIECTB H
YpaBHEHUI XUMHUYECKUX PEaKIi, KOTOpBIE SBITFOTCS MaTepualioM ISl M3ydeHHs B 00S3aTEEHOM Kypce
XAMUH.

Conep:xanune yued0HOT0 mpeaMeTa

(1 4 B Hememo; Bcero 35 4.)

Tema 1. Xumusi B uentpe ecrecrsosHanmsi (11 1)

Xumua kax wacme ecmecmeosnanus. 1lpeomem xumuu. EcTecTBO3HaHIE — KOMITIEKC HaykK o ipupone. Hayku
o mipupozne: GrkuKa, Xumus, ouornorus U reorpadus. [lonoxxuTensHOEe 1 OTpHUIIATENTFHOE BO3/IEHCTBIE YelTOBEKa
Ha TIPAPOTY.

IIpenver xumun. Tena u BeniectBa. CBOMCTBA BEILIECTB KaK MX WHIMBUIyasbHbIE Mpu3Haku. CBoilcTBa
BEIIECTB KaK OCHOBA MX TIPUMEHEHWSI.

Memoowr usyuenuss ecmecmeosnanus. HabnroneHue kak OCHOBHOW METOJI ITO3HAHUS OKPY KAIOIIEro
Mupa. Y cIoBus poBeeHNs HaOmoeHus. [ uoresa Kax npearnonokeHre, OObSICHSIOIIEE HITH TPEACKa3hIBAIOILIEE



MpOTeKaHWe HAOMOIaeMOro sBIeHHA. OKcrepuMeHT. JlaGopaTtopus. OKcriepuMeHT J1abOpaTOpHBI U
nomamauit.  CriocoObl  (DMKCUPOBAHUS PE3YJILTATOB dKcriepuMeHTa. CTpOSHHE IUIAMEHU CBEUH, CyXOrO
TOPIOYEro, CIIUPTOBKH.

Mooenuposanue. Moznenn kak aOCTpakTHbIE KOTIMU M3y4aeMbIX OOBEKTOB W MpoleccoB. Moaenn B
¢dmsuke. DnekrpodopHas MalMHA Kak aOCTpakTHAs MoAeNlb MoiaHWH. Monenn B Ouonorun. bruonornueckue
MyJSDKE. Mozeny B XUMUK: MaTeprabHbIe (MOZIEM aTOMOB, MOJIEKYJI, KPHCTAILIOB, allllapaToB U YCTAaHOBOK) U
3HAKOBBIE (XUMIYECKHE CMBOJIBI, XHMUUECKUE (OPMYJIBI U YpaBHEHUS).

Xumuneckas cumeonuxa. XUMHYECKUE CUMBOJIBI. VX HamucaHue, MPOM3HOIICHUWE W WH(OpMAIys,
KOTOPYIO OHH HecyT. Xumideckre Gopmyiibl. VX HamucaHue, MPOM3HOIICHUE W UHPOpMAIYS, KOTOPYIO OHH
HecyT. IHaekch! 1 Ko3(h(DUIUEHTHL.

Xumus u pusuxa. Y HUBEpCATBHBINA XapaKTep MOJIOKEHUIM MOJICKYJISIPHO-KMHETHYECKOH Teopu. [ToHsTHs
«@ToM», «MOJIEKYJIa», @OH». KpHcTamieckoe COCTOSHUE BellecTBa. Kprcraimmyeckie peleTKd TBEpAbIX
BetecTs. Juddyzust. BpoyHoBckoe nprokeHue.

ArperaTHoe COCTOSIHHE BellecTBa. | 'a3000pa3Hble, UIKUE W TBEp/ple BelecTBa. Kpucraumyeckue u
amop¢HbIe TBepbIe BemecTBa. Ou3nyeckre U XUMHYECKHE SIBIICHUSL.

Xumust u ceoepaghus. T'eonormdeckoe CTpoeHHE TUTAHETHI 3eMls: SIpo, MaHTusl, Jmrtocdepa.
DJIEMEHTHBIH COCTaB TEOJIOTHYECKUX COCTABHBIX YacTedl IUIaHeThl. MUHepansl W TOpHBIE TIOPOJIBL.
MarmaTtrdeckre 1 0ca/I0uHbIe (OpraHMIecKrue U HEOPraHUUEeCKHUE, B TOM YHCIIE ¥ TOPIOYHE) TIOPOJIBL.

Xumus u buonoeus.. XMMUYECKUA COCTAaB KMBOW KIIETKH: HEOpraHHMYecKHe (BOjJa U MUHEpAIbHBIC
CONN) U opraHuveckue (OeNKH, JKUPBI, YIIIEBO/IBI, BUTAMUHBI) BemiecTBa. [IpocThie U CIIOKHBIE BEIIECTBA, UX
pOJb B JKU3HENEATEILHOCTH OpraHu3MoB. buonorndeckas posib BoAbl B KUBOHM Kierke. DorocuHre3. Poib
xjopoduinia B mporecce QoTocuHTe3a. bronormueckoe 3HauyeHHWE JKUPOB, OEITKOB, A(QHPHBIX Macell,
VIIIEBOIOB M BUTAMUHOB JIISl YKU3HENESITEIBHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuy. IloHATHE O Ka4eCTBEHHBIX pEAKIMAX KaK O PEaKIHsiX,
BOCTIPHHAMAEMBIX OPraHOJIENITUYECKU: C TIOMOIIBI0 3PEHUS, CIIyXa, OOOHSIHUS. AHAIUTHYECKUH 3(DQEKT.
OrmpernensieMoe BEIIECTBO U PEAKTHB Ha HEr0. BO3MOKHOCTh M3MEHEHH ST HX POJIH Ha POTHBOIOIIOKHYFO.

Hemonctpamun. 1. Komrekmms pasHbIX Tel M3 OJHOTO BEIIECTBA WM MaTepuasia (Hampumep,
nabopartopHas mocyaa u3 crexna). 2. Komnekius pazmuyuapix Ten Wi Gororpaduil Ten U3 aJTroMHHUS I
WUTIOCTPAITIH WJEH «CBOMCTBA — TIPUMEHEHUEY. 3- YdueOHOe 000pYIOBaHHE, HCITONB3yeMOe TIPH HU3yUYCHUHU
¢usuku, Owomoruu, reorpaduu U Xumuu. 4. DnexktpodopHas MaimHa B acictBud. S. ['eorpaduueckie
momenmu (Tobyc, kaprta). 6. bromormdeckwie Momeny (MYJSDKH OPraHOB M CHCTEM OpPTaHOB pPAaCTEHHM,
KUBOTHBIX U dYeloBeka).7. Dmuueckue W XUMHUYECKHE MOZIETH AaTOMOB, MOJEKYJ BEIIECTB M WX
KPUCTAUTICCKUX perieTok. 8. OObEeMHBIC ¥ IMAPOCTEPKHEBBIE MOICTH MOJICKYJ BOIBI, YITICKUCIIOTO H
CEpHIICTOro ra3oB, MeTaHa. 9- PacmpocTpaHeHue 3amaxa OIEKOIOHA, AyXOB WM JE30J0paHTa KaK MpOIiecc
mud¢ysun. 10. OOpas3isl TBEPABIX BEMIECTB KPHCTAJUTMYECKOro cTpoeHus. 11. Momenn KprcTauTmaecKux
pemerok. 12. Tpu arperatHsix cocrosHums Bomel. 13. IlepenmBanume yroieKwcimoro ra3a B CTakKaH,
YpaBHOBEIICHHBIN Ha Becax. 14. KomreKkmust KpucTayumdecknx 1 aMOpQHBIX BEMIECTB W W3ENU U3 HUX. 15.
Komnexums MuHepanoB (Jla3ypuT, KOPYHII, XaJIbKOMUPHT, (IIFOOPUT, TaymT). 16. Kostekius: TopHBIX mopo
(TpaHuT, pa3ndHbe GOPMBI KAIBIIUTA - MEJ, MpaMmop, U3BeCTHSK). 17. KoIeKIus ToproYnx MCKOITaeMbIX
(medTh, KaMeHHBIN YTOMb, cnaHmbl, Topd). 18. CrmpToBas SKCTpaKIug XJIOPOPHILIA U3 3€NEHBIX JICTHEB.
19. IlpokanvBaHme CyXO 3elIe€HM pAacTeHMAd B My(embHONH Ieur i1 KOJMYECTBEHHOTO OIpeleTeHIS
MUHEpaJbHBIX BemlecTB B HuX. 20. KaudecTBeHHas peakims Ha kuciopod. 21. KadecTBeHHas peakiusi Ha
YIJIEKUCTbIA ra3. 22. KauecTBeHHast peaklus Ha H3BECTKOBYIO BOIY.

Jlaboparopubie onbIThbl. 1. OnmcaHue CBOMCTB KUCIOPOAA, YKCYCHOW KHCIOTBI, aFOMUAHHSA. 2.
CrpoeHne TiaMeHH CBeuM (CIHUPTOBKH, CyxXoro roprouero). 3. HaOmromenne OpOYHOBCKOTO IBIDKEHUS
YaCTUYEK YEPHOU TYLIM IOJ MUKPOCKOINOM. 4. M3ydeHue rpaHnuTa ¢ IOMOIIBI0 YBEIMUUTEIBHOTO CTEKIA. S.
OOHapyxeHHe XHpa B CeMEHax IMOJCONHEYHNKA W Tpernkoro opexa. 6. OOHapykeHHe d(UPHBIX Macen B
armeNbCHHOBOW KOpke. 7. OOHapykeHHe KpaxMana ¥ Oenka (KICHKOBHHBI) B IIIIGHWYHOW MyKe. 8.
OOHapy>KeHHEe YTIIEKHCIIOro ra3a B BBIIBIXaEMOM BO3IyXE C IIOMOIIIBIO M3BECTKOBOW BOJIBL.

Jomanrnmii s3xciepuMent. 1. Mzroroienne mopeneit Monexy: u3 mactiivHa. 2. Juddysus nonos
repMaHTaHaTa Kanus B Boje.3. M3ydenne ckopoctu nuddysun asposonei. 4. luddysus caxapa B Boze. 5.
OnbITHl ¢ TyCTOH 3aKPBITOM TUIACTUKOBOM OyThUIKOH. 6. KonmuecTBeHHOE onpenesieHne ColepKaHus BOJbI B
cBeXKel 3erenu. 7. BzanmoelicTBre ackopOMHOBOM KUCIIOTHI ¢ HoioM. 8. M3ydueHre cocTaBa MOMMBUTAMIHOB 13
JoMalHe anredkd. 9- OOHapyXeHHue Kpaxmaa B IPOLYKTaX MUTaHUsL

IpakTnyeckass padora 1. 3HakoMcTBO ¢ JabopaTtopHbIM oOopynoBanueM. llpaBuna
0e30MacHOCTH IpH paboTe B XMMHYECKOM KaOHHETe (J1abopaTopun).
IpaxTuyeckan padora 2. HaOnronenne 3a ropsieii cBeuoit. Y crpolicto crimptoBki. [IpaBua paboTs



C HarpeBaTelIbHBIMU TPUOOpaMHL.
Tema 2.
Maremarnyeckue pacuersbl B xumun (9 u)

Omnocumenvhvle amomHas U MonekyiapHas maccel. lloHsiTne 00 OTHOCHTENBHBIX AaTOMHOM |
MOJIEKYJIIPHON MaccaXx Ha OCHOBE BOJIOPOJHOW emuHMIBI. OmpenesieHue OTHOCUTEIBHOM aTOMHOM Macchl
XMMHYECKHX DJIEMEHTOB IO TMepuoaudeckoi Tabmune. Haxoxaenne mo ¢opMyrne BemiecTBa
OTHOCHTEJILHOM MOJIeKy.HS[pHOI\/'I MacCCbl KaK CYMMBI OTHOCHUTCIIBHBIX ATOMHBLIX MAacCC COCTaBJIAIOIINX
BCIICCTBO XUMHUYCCKUX 3JIEMCHTOB.

Maccoeas Odons xumuueckoeo snemenma 6 cuodcHom eeujecmee. loHsTHE O MaccoBoi jone -(W)
XUMHYECKOTO JIeMEHTa B CIIOXKHOM BelIeCTBE U ee pacueT mo Qopmyne BemectBa. Haxoxnenue (opMyiist
BEIIIeCTBA 10 3HAUCHHSM MaCCOBBIX JJOJNIEH 00pa3yIOIHX €ro MEeMEHTOB (ISt 2-4aCcOBOTO M3YYEHHUS Kypca).

Yucmute eewgecmsa u cvecu. Tloastie o wicToM BelecTBe u cMecd. CMecH ra3o00pasHble (BO3IYX,
MIPUPOAHBIN Tra3), xkuakue (HedTh) U TBEepAbIE (TOPHBIE MTOPObI, KyJIMHAPHBIE CMECH, CHHTETHYECKUE MOIOIINE
cpenctea). CMecu TOMOT€HHBIE U TETEPOreHHBIE.

Obvemnas dons komnonenma 2azo6oti cmecu. Tlorstie 06 00BeMHOM 051e () KOMITOHEHTA Ta30BOi
cmecu. CocTaB Bo3yxa U MPUPONHOro rasza. Pacuer oObeMa KOMIIOHEHTa T'a30BOM CMECH IO €ro 0ObEMHOM
JI0J1e, ¥ Ha00OPOT.

Maccosas oons sewecmea 6 pacmeope. TloHstne o MaccoBoi sorme (W) BelectBa B pacTBOpE.
PactBopuTens u pacTBOopeHHOE BellecTBO. Pacuer macchl pacTBOPEHHOrO BEIIECTBA IO MAacce pacTBopa U
MacCOBOMH JI0JI€ PACTBOPEHHOT'0 BEILIECTBA U IPYTHE PACUeThI C MCIIONBb30BAHMEM ITHX MTOHATHH.

Maccosas 0ons npumeceii. TIoHATHE O YUCTOM BEIIECTBE U TpuMecH. MaccoBas 1oiist (W) mpumMecu
B 00pasile ucxoaHoro BemiectBa. OCHOBHOE BeIIeCTBO. Pacuer Macchl OCHOBHOT'O BeIecTBa IO Macce
BEIIIECTBA, COJEPIKAIIETO OMNpPEACIIEHHYI0 MAacCOBYIO JIONIO TpPUMEced, M JApyrue pacueThl C
HCIIOJIb30BAaHUEM 3TUX MOHATHUH.

JdemoncTpanuu. 1. Munepansr kynput u teHopuT. 2. Oxcupa pryru(Il). 3. Kommexunn
pa3IMYHBIX BUJAOB MpaMopa W HW3JeNWid (MW WUTIOCTpanuid wm3jenuii) u3 "Hero. 4. CMech pedyHoOro u
caxapHOro mecka u ux paznenenue. 5. Komreknus «Hedts n Hedrenpomykre». 6. Komtekius ObITOBBIX
cMmecell (KyJdMHapHBIE CMECH, CHHTETHYECKHE MOIOIIUE CPEACTBa, IIAMITYHHW, HAamuTKA W Ap.). 7.
JumarpamMma 00OBEMHOro cocTaBa Bo3myxa, 8. Jlmarpamma oOBEMHOrO COCTaBa NPHPOMHOrO rasa. 9-
[IpuroroBieHre pacTBopa ¢ 3aJaHHBIMA MAaccod M MacCOBOH joiiel pacTBopeHHoro BeriectBa. 10.
OO0pa3ip! BEIIecTB 1 MaTepUajoB, COAEPKAIINX OMPEAEICHHYIO OO MTPHUMECEH.

Jdomamuuii 3xcnepumMenT. 1. M3yderne coctaBa OBITOBBIX KYJIWHAPHBIX M XO3SHCTBEHHBIX
cMeceil mo 3TukeTKaMm. 2. lIpuroromieHwe pacTBOpa CONHM, pacdyeT MacCOBOW JOIH PacTBOPEHHOTO
BEIIECTBA W OMBITHI C MOJYYEHHBIM pacTBOpoM. 3- V3ydeHme cocTaBa HEKOTOPHIX OBITOBBIX U
(hapmareBTHUECKUX PENapaToB, COAEPIKAIINX OMPEIEIEHHYIO JONI0 IIPUMECEH, 0 UX ITHKETKaM.

IIpakTnueckass paGora 3- IlpuroroBiaeHme pacTBopa C 3aJaHHOM MAacCOBOW JIOJICH
PacTBOPEHHOTO BEIIECTBA.

Tema 3.

SIBjenus, npoucxoasimue ¢ Bemecrsamu (11 1)

Pazoenenue cmeceii. llosatne o pa3geneHdd cMeced W OYHCTKE BemecTB. HekoTopwie
MPOCTENIIINE CIIOCOOBI pa3feieHns CMecei: MpocenBaHue, pa3IeieHne cMeceli MarHUTOM, OTCTauBaHHE,
JeKaHTaIus, HeHTpuyrupoBanue, pa3eieHue ¢ TOMOIIBIO IeIUTEIIFHOW BOPOHKH.

Qunbmpogarue. PUIBTPOBaHUE B Ta0OpaTOpHH, OBITY ¥ Ha TPOU3BOACTBE. PUIBTpAT.

Aocopoyus. llouarue o0 azacopOmmm W ajcopOeHTaX. AKTHBHUPOBAHHBIA Yrolb Kak
BOXKHEUIINNA aacopOEHT, ero HMCHOJb30BaHHWE B OBITY, Ha TPOU3BOACTBE M B BOCHHOM Jelle.
YcerpolicTBO MpoOTUBOrasa.

Hucmunnayus, xkpucmaniuzayus u evinapusavue. JIMCTHINSANNS KaK TPOIECC BBIIEICHUS
BeIeCTBA M3 KUIKOH cMecu. [ucTuimmpoBanHas Boja u o0acTu ee npuMenenns. [leperonka HedTu.
Hedremponykrel. @paknnoHHas MEpEeroHKa XHUAKOTO BO3MyXa. Kpucramnmmsaius W BhIIapUBaHUE B
nabopatopun (KpUCTAIIN3ATOPHI U (hapPopoBbIe YAIIKK IS BEIIAPUBAHUS) U IPUPOJIE.

Xumuueckue peaxyuu. lloHSATHE O XMMHYECKOW peaKIMU KakK IMpPOIEecce MpeBpaIIeHUs
OJTHUX BEIIECTB B JIpyrue. Y CIIOBUS TEUSHHS U MPEKPAIICHUS XUMAYECKUX PEaKIUid.

Hpusnaxu xumuueckux peaxyui. VI3MeHeHHWe IBeTa, BBIMAaJEHUWE OCAaJKa, PACTBOpPEHHE
0caJiKa, BBIJIEICHHE Ta3a.

JdemoncTrpanuu. 1. [IpocenBaHue cMecu MyKU W caxapHoro mnecka. 2. Pasgenenue cmecu
MOPOILIKOB Cephl M Kenme3a. 3. Pa3aeneHne cMecu NMOPOIIKOB cephl M mecka. 4. Pa3nenenue cmecu
BOABI M PACTUTENHHOI'O Macja C IOMOILNBIO JAENUTENbHOM BOpoHKH. 5. LleHtpudyrupoBanme. 6.



OunprpoBanne. 7. PecnmpaTtopHble Mackd W MapieBble MOBSI3KH. 8. AICOpPOIMOHHBIE CBOMCTBA
aKTUBHPOBAaHHOrO yriisl. 9. Cunmkarenap U ero npuMeHeHHne B OBITY W JIETKON MmpoMbliieHHoCTH. 10.
[IporuBoraz u ero ycrpoiictBo. 11. IlomydeHue OUCTUIAIMPOBAHHOH BOABI C MOMOIIBIO
nabopaTOpHOH YCTAHOBKM I meperoHku kuakocrer. 12, Komnexkuus «Hedts wu
HeprenponykTel». 13. Pasnmenenme cmecu TmepMaHTraHata © JUXpoMara Kajusi crnocobom
Kpucramm3anuu. 14. B3aummoneilicTBHe MOpPOMIKOB JKele3a M Ccepbl NpU HarpeBaHuu. 15.
[TonydeHnue yriaeKkuCIOro ra3a B3aUMOJICHCTBHEM MpaMopa C KHCJIOTOW U OOHapyXKEHHE ero ¢
MOMOIIBI0 M3BECTKOBOM Boabl. 16. Kartanutumdeckoe pas3loxkeHHE TEPOKCHAA BOAOPOJA
(kaTanuzaTop — AMOKcHI MapraHia). 17. @epMeHTATUBHOE pa3iioKeHHE MEPOKCUIa BOAOPOIa C
nmomoIpio Katai a3bl. 18. KHUCIOTHBIM OrHETYHUIMTENb, €ro YCTPOMCTBO M HMpUHIMN JeicTBus. 19.
Peaknust HeWTpanuzanuu OKpamieHHOro (eHondTalenHoM pacTBopa wIenodd KucioTod. 20.
B3aumoneiicTBre pacTBOpOB IIepMaHraHaTa U JMXpoMarta Kalus ¢ pacTBOPOM cyibdura HaTpus. 21.
[Monyyenue ocanka ruapokcuna Menu (I1) mnm rumpokcuma xenesa(lll) peaknuelr oOmena. 22.
PacTBOpeHre mMOJydYeHHBIX OCAaJAKOB THUAPOKCHUIOB MeTauioB B kuciore. 23. Ilomydenue
YIIEKUCIIOTo Ta3a B3auMOJIEHCTBUEM pacTBOpa KapOOHATa HATPHS C KHCIOTOH.

Jlabopatopuble onbiThl. 1. H3roroBinenue ¢uibTpa w3 QUIBTPOBaJbHONW OyMmMarum WiH
OymaxxHo# canderku. 2. 3yuyeHnue ycTpoiicTBa 3a)KUTaAIKH U €€ TIJIaMeHH.

Jdomamnuii 3xcnepumMenT. 1. Pa3zgenenme cMecu Cyxoro MOJIOKA M PEYHOr0 Iecka. 2.
UsrotoBnenne MapiieBoil MOBS3KM KaK CPeACTBAa HHAMBHAYaJbHON 3allUTHl B MEPHUOJ SMHIEMHH
rpumnmna. 3. OTcTauBaHKUe B3BECH IMOPOIIKA JJIsi YACTKU MOCY/IbI B BOJIE U €€ JeKaHTalus. 4. AxcopOuus
AKTUBHPOBAHHBIM yTJIEM KPAaCAIINX BEIIECTB MENCU-KONBL. 5. AncCopOuns KyKypy3HBIMHU MaJT0YKaMH
MapoB Maxy4Yux BemecTB. 6. M3ydeHne cocraBa W MPUMEHEHUSI CHHTETHYECKHUX MOIOIIUX CPENCTB,
coZleprKalx dH3UMBI. 7. Pa3nokeHne cMecu MUTheBOW COJIBI M CaxapHOM IMyJphl IPH HarpeBaHwuu. §.
PactBopenne B Bome Tabnmerku acnupuHa YIICA. 9. [IpuroToBieHne W3BECTKOBON BOABI M OIBITHI C
Heit. 10. B3aumopeiicTBue pacTBopa nepMaHraHaTa Kajusi ¢ aCKOpOWHOBOM KHCIOTOM.

IpakTHyeckas padora 4 (JOMaIIHKI SKCIIEPUMENT). BeIpalyrBanre KPUCTAIIOB COJIH.

IIpakTuyeckas padora 5. OuncTKa TOBapEeHHOI COIH.

IIpakTnyeckas padora 6 (momamnuii sxcriepument). Kopposust MeTasios.

Tema 4.

Paccka3bl mo xumuu (44)

Yuenuueckas rongpepenyus  «Bvioaiowuecss  pycckue  yuenvie-xumukuy. JKu3Hb WU
nestenbHocTh M. B. Jlomonocoga, JI. 1. MenaeneeBa, A. M. byrtnepoga.

Konkypc coobwenuii yuawuxca «Moe awobumoe eewjecmeoy. OTKpBITHE, TOMyYEHHUE H
3HAYCHHE BHIOPAHHBIX YYAITUMHUCS BEIIECTB.

Konxypc yuenuueckux npoexmos. WccinenoBaHus B 00JIaCTH XHMHYECKHX PEAKIIHil:
(hoTocuHTE3, TOpEHUE W MEIUICHHOE OKHCIIEHHE, KOPPO3WS METaIIOB M CIIOCOOBI 3allUTH OT HEe,
IpYTHE PEaKIUy, BEIOpaHHBIC YIAIIIMHUCH.



YYEBHO-TEMATUYECKHWM IIJIAH

No Tema KonnuectBo uacos
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1. XuMus B LEHTPE €CTECTBO3HAHUS 11 2
2. | MaremaTndeckue pacueTbl B XHMHU 9 1
3. SIBneHus, IPOUCXOIAIINE C BEIMIECTBAMHA 11 3
4, Pacckaspl mo xumun (34) 4
Hroro 35 6
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TeMmaTn4ecKoe JIAHUPOBaHUE

Ne TUTaHupyeMast Tema ypoka JKcrnepuMeHT
narta
I'naga |. Xumus B neHTpe ecrecTsozHanms.(11 ) |
1 04.09 XuMHus Kak 4yacTh ecTecTBo3HaHUs. [Ipeamer xumun. . Konnekiys npeaMeToB U3 alllOMUHUSL.
2 11.09 HaGmromeHne W 3KCHEPUMEHT Kak  Meroibl  u3ydueHus | /. YdueOHoe oOopymoBaHuE, UCIONB3yeMOE Ha ypoKax
€CTECTBO3HAHUS U XUMHHU. (hu3uky, OMONIOrUU, TeOrpahuu U XMMHH.
3 18.09 [Ipaktnyeckass pabora Nel «3HAKOMCTBO C J1a0OpPaTOPHBIM
obopynoBanueMm. [IpaBuia TeXHUKH 0€30IIACHOCTH.
4 25.09 [Ipaktuueckas padora Ne2 «HaGmrioneHue 3a ropsiieil CBEUOM.
YcrpolicTBo 1 paboTa CITUPTOBKMY.
5 02.10 MojenupoBaHue.
6 09.10 XUMHUYECKHE 3HAKH U (HOPMYJIBL. . IllapocTepskHEBbIE  MOJECIH BOJIBI, YIVIEKHUCIOIO Trasa,
MeTaHa.
7 16.10 Xumus v pusnka. J1. O6pasmpl TBEPIBIX BEMIECTB KPUCTAIUIMIECKOTO CTPOCHUSI.
8 23.10 ArperatHble COCTOSIHHSI BEIIIECTB. J1. Boaa B 3 arperaTHbBIX COCTOSIHHSIX.
JO. OnpIT ¢ mycTO# 3aKPHITON MJIACTHKOBOHW OYTBHIITKOM.
9 30.10 Xumus u reorpaus. M. Komrekiius MuHepajos.
JI. 3ydenue rpaduTa ¢ TOMOMIBIO YBETUYATEIHHOT'O CTEKIIA.
10 13.11 XuMus 1 OHOIOT U, J1. Tabmuma «OKuBOTHAS M pacTUTEIbHAS KIICTKA)»
11 20.11 KadecTBeHHBIE pEakIi B XUMHHL. JD. KavecTBeHHas peakiusi Ha KHCIOPOJ,.
I'napa Il. MatemaTuka B xumuu. (9 4)
12 27.11 OTHOCHUTENBHAS aTOMHAs ¥ MOJIEKYIISIpHAs Macca.
13 04.12 MaccoBas 1ost 3JIeMEHTa B CII0KHOM BEIIIECTBE.
14 11.12 UucThle BelecTBa U CMECH. . Konnekiust Mmpamopa, HehTy.
15 18.12 OObeMHast oIS Ta3a B CMECH.
16 25.12 MaccoBas 07151 BeIIeCTBa B paCTBOPE.
17 15.01 [Ipaktuueckass pabora Ne3 «lIpuroroBneHue pacTBopa c
3aJaHHOW MaccoBOM Jloel pPacCTBOPEHHOT O BELIECTBAY.
18 22.01 MaccoBas 10751 mpuMecei. . Konnekuus MuHepaibl U TOPHbIE TTOPOIBIL.
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19 29.01 Pemenne 3amau u ynpaxsHeHuid mo Teme «MaremaTHka B

XUMUI)
20 05.02 O06o0menne «MaremaTHKa B XUMHUI)Y

[aaga l1l. SIBnenust, mpoucxoasimmue ¢ Bemecreamu. (11 )
21 12.02 Paznenenue cmeceii. CriocoObl pasielieHus: CMecei.
22 19.02 OuIbTpOBaHHUE. JD. ®unbprpoBanue. (Paznmenenue cMecd BOABI M PEYHOrO
TecKa)

23 26.02 AncopOrusi.
24 04.03 Juctunnsums. . Komnexuust «Hedts 1 HEDTEPOLYKTHI»
25 11.03 OO6cyxeHne  pe3yiabTaTOB  MpakTHUeCKor  paboTel  Ned

«BpIpanmBaHie KPHCTAIIIOB COJINY
26 18.03 [paktudeckas padora Ne5 «OuricTka HOBapeHHOH COTU»
27 01.04 XUMUYECKHE peaKUWd. YCJIOBUSA TPOTEKAHWA XHMHUYECKHUX

peaKIui.
28 08.04 [Ipu3Haky XUMHUYECKUX PEAKIINH.
29 15.04 OOcykIeHHe pPe3ylbTaTOB  IPaKTHYeCKoW  paboTel  Neb6

«M3ydenne mporiecca KOPPO3UH Kene3ay (HJOMAaITHUN OITBIT)
30 22.04 O0o0mIeHre W aKTyald3alus 3HaHUH 10 TeMe «SIBieHus,

MIPOUCXOMSAIINE C BEIIECTBAMI
31 29.04 O0o0061IeHe «SIBIICHHSI, TPOUCXOIAIINE C BEIICCTBAMIDY

I'nasa V. Paccka3pl mo xumum (4 4) ‘

32 06.05 Konkypc coobrienne «Bpiiarommecs: pyccKue ydeHble-X UMHKH
33 13.05 Konkypc coobmennii  yuammxes «Moe Tr00uMoe XUMUYECKOe

BEIIECTBOY
34 20.05 3amuTa y9eHU9eCKUX MPOEKTOB, TTOCBAIICHHBIN HCCIIEeIOBAHHUSIM
35 27.05 B 00J71aCTH XUMHYECKHX PEAKIIUN.
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