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1. IMosgicHUTEIBLHASA 3ANIUCKA
[Ipennaraemas nporpamma ¢akyJIbTaTUBHOTO Kypca «XHUMHS BOKPYT HAc

OTpaXKaeT COJAEpPKAHUE MPEIMETHBIX TeM OOpa30BATEILHOIO CTAHAAPTA, HAET
pacnpeneneHre y4eOHbIX 4YacoB IO pasfenaM Kypca U IOCJIENOBaTeIbHOCTh
U3YUYEHUSl Pa3JIEJIOB XMMHH C YYETOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX
CBSI3€U, JIOTUKM y4€OHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEN 00ydaroniuxcs,
OIpeNEsieT MUHUMANbHBI Ha0Op ONBITOB, JAEMOHCTPUPYEMBIX YYHUTEIEM B
KJ1acce, 1a00paTOpHBIX PadOT U OTBITOB, BBIMOIHAEMBIX O0YYAIOITMHUCS.

[Iporpamma paccuntana Ha 34 daca (1 yac B Henemo). B pamkax gaHHoro
Kypca 3a1IlaHUpOBaHbl IPAKTUYECKUE PAOOTHI.

AKTYaJIbHOCTB: [IpOrpaMMa  CO3JAeT  YCJIOBUS  JJIA  COLMAIBHOIO,
KyJIbTYPHOTO U NIpO(ECCHOHAJIBbHOIO  CaMOONPEIENEHUs,  TBOPYECKOH
caMopeau3aly JINYHOCTH peOEHKa, (POPMUPOBAHUS XUMUYECKON TPAMOTHOCTH U
0€30I1aCHOr0 UCII0JIb30BAHMSI BEILIECTB B IOBCEITHEBHOM JKU3HU.

Heabro uzydenus Kypca spisercs GOpMUPOBAHUE y ydalIUXcs MHTEpeca K
XUMUH, Pa3BUTHE JIOO03HATEIBLHOCTH, PA3BUTHE MNPAKTUYECKUX YMEHUH uepe3
oOyueHue MOJeNUpoBaTh, OTPAOOTKY NPAKTHUYECKUX YMEHUH U NpPUMEHEHHE
MOJTYYEHHBIX 3HAHWW Ha mpakTuke. Kpome TOro, MaHHbIA KypC MOATOTABIABAECT
yuamumxcs k carage OI'D B 9 knacce.

OcHOBHBIE 321a4M POTPAMMBbI:

Ooyuarwuwue:

- (QopMupoBaHHE y YYAIIMXCS HAYYHOTO MHPOBO33PEHUS, IIEIOCTHOTO
MPEICTABIICHUS O IPUPOJE U O BCEOOILIEH CBA3U SIBICHUN TPUPOIbL;

- OBJIAJICHUE NPOCTCUIIMMU MPAKTUYCCKUMHU YMEHUSIMHU W HaBBIKAMHU B
00JIaCTU XUMUH.

- Pa3BUTHE Yy yUYAIIUXCS YCTOMYMBOTO MHTEPECA K XUMHH, KaK HAYyKE;

- (QopMupoBaHuE yMEHHI: 0e30macHO oO0pamarbcs C XUMHYECKUMHU
BEII[ECTBAMH, MMPOCTEUIIIUM JTAOOPATOPHBIM 000PY0BaHUEM; COOJIIOIATh MpaBUiia
MOBEICHUSI BO BpEMs MPOBEACHUSI XUMUIECKOTO IKCIIEPUMEHTA B KAOMHETE XUMUHU
(xumMudeckor JabopaTtopuu); HaOI0IaTh M aHAIM3UPOBATh (PU3MUECKHUE U
XUMHUYECKUE SIBJICHUS, MPOUCXOJAIINE B MPUPOJAC, B TOBCEIHEBHOM KU3HH, B
Ja00paTOPHBIX OMBITaX; OOBSCHATH PE3YyJbTAaThl OMBITOB; JieJaTh 00OOIIEHUS U
BBIBO/IbI; CPABHUBATh, YCTAHABIIUBATH MPUUNHHO-CJIEJCTBEHHBIC CBSI3H;

Pa3zeusarwwue:



- YJOBJIETBOPEHUE WHAMBHUYATbHBIX 3alPOCOB YYaIIUXCS, OMPEACICHUE
HAKJIOHHOCTEH U pa3BUTHE UX TBOPUECKUX CIIOCOOHOCTEN;

- Pa3BUTHE CIIOCOOHOCTEN K CAMOCTOSITEIbHOMY MBIILICHHUIO;

- pa3BUTHE KOMMYHMKATHUBHBIX CIIOCOOHOCTEH, KyJbTYphl OOIICHUS,
COTPYIHUYECTBA.

Bocnumuwisarowue:

- BOCIIUTAHUE YBEPEHHOCTH B c€0€ M OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOCH
JEATEIIbHOCTH.

- (hpopMupoBaHNE MOTUBOB HAYYHO-UCCIIEOBATEIBCKOMN 1€ITEIbHOCTH.

- IPUBUTHE UHTEPECA K U3YUCHUIO SABJICHUN MPUPO/IBI.

2. Ilnanupyemblie pe3yJabTaThbl 0CBOEHMS Kypca BHEYPOYHOI

HeSITeJIbHOCTH

B xone u3ydyeHus maHHOTO Kypca B OCHOBHOM (DOPMHUPYIOTCS U MOJTY4YarOT
pa3BUTHE CIEAYIOIINE PE3YIbTaThI:

Juunocmuovimu  pesyromamamu  U3y4EeHHs] NIpEAMETa SABJISIFOTCS
CIEAYIOIINE YMEHUSA:

Oco3HaBaTh €IUHCTBO U IIEJIOCTHOCTh OKPYXKAIOIIET0 MUpPa, BO3MOXKHOCTHU
€ro MO3HaBaeMOCTH U OOBICHUMOCTH HAa OCHOBE JOCTH)KECHUN HAYKH.

[TocTeneHHO BhICTpauBaTh COOCTBEHHOE LIETOCTHOE MUPOBO33PEHUE:

- BbIpa0aThIBaTb CBOM COOCTBEHHBIE OTBETHl HAa OCHOBHBIE KWU3HEHHBIC
BOIPOCHI, KOTOPBIE CTABUT JIMYHBIN KU3HEHHBIHN OIBIT;

- YUYWTHCS TPU3HABATh MPOTUBOPEYMBOCTh M HE3aBEPIIEHHOCTh CBOUX
B3IJISI0B HA MUP, BO3MOYKHOCTb UX U3MEHEHUS.

Y4YuThCS UCTIOJIB30BaTh CBOM B3IVISIIBI HA MHUP ISl OOBSICHEHUS! PAa3TMUHbIX
CUTYaIlUH, PEIICHHS] BO3HUKAIOIIUX MPOOJIEM U U3BIICUEHUS KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U U3y4YaTh B YUEOHUKAX IO pa3HbIM
npeaMeraM Marepuan (M3 MakCUMyMa), HUMEIONIMN OTHOIIEHHWE K CBOUM
uHTepecaMm. lcnonb3oBaTh CBOM HMHTEPECHl I BBIOOpa WHIWBHUIYaIbHOU
o0pa30oBaTeNbHON  TPAGKTOpPUHU, TOTEHIMANIbHOW Oyaymiedt mpodeccun
COOTBETCTBYIOIIETO MPOGUIHLHOTO 00Pa30BaHUA.

[IpuoOpeTaTh OMBIT yUacTus B JeiaxX, IPUHOCSIINUX TOJb3Y JIOSM.

OrneHnnBaTh >KM3HEHHBIE CUTYallMM C TOYKHM 3peHHS Oe3omacHoro olpasa
JKU3HU M COXPAHEHUs 3JI0POBbs. YUHUThCA  BBIOMpATh CTUJIb TIOBEICHUS,
MPUBBIYKH, OoOecreunBaroniue 0e30macHbIi 00pa3 KU3HU U COXpPAHEHUE CBOETO
3JI0POBBS, & TAKKE OJIU3KUX JIFOJICH U OKPYKAIOIIUX.

OueHuBaTh HKOJOTMYECKUUA PHUCK B3aMMOOTHOIICHUH  YEJIOBEKa U
npupoibl. DOpMUPOBATh IKOJIOTUYECKOE MBIIIJIEHUE: YMEHHUE OILICHUBATH CBOIO
JEATEIbBHOCTh M TIOCTYNKW JPYTMX JIOJEH C TOYKHA 3PEHUs COXpAHEHUs



OKPYKaIOLIEN CPEJIBL.

Cpeocmeom pazéumusi JAUYHOCTHBIX PpE3YyJbTAaTOB CIYXKUT Yy4eOHbIN
MaTtepual U, IpexJie BCero, MpoayKTUBHBIC 3a/1aHKs Y4eOHUKA, HAllEJICHHBIC Ha:

- (QopMupoBaHHE  OCHOB HAYYHOTO MHUPOBO33pPEHUS U (DPUINYECKOTO
MBIILJIEHUS;

- BOCIIUTaHUE YOEXKICHHOCTU B BO3MOKHOCTH JUAJIEKTUYECKOrO MO3HAHUS
PUPO/IBI;

- Pa3BUTHE UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CITIOCOOHOCTEM.

Memanpeomemuvimu pezyabmamamu B Kypce «XUMHUS BOKPYT Hac»
ABJIIETCS] (POPMUPOBAHUE YHUBEPCATIbHBIX yueOHbIX nericTBuit (Y'Y ).

Pecynamuenvie YY/I:

CamocTosTenbHO OOHApYKUBATh U (HOPMYJIUPOBATH MPOOJIEMYy B KIACCHOU
Y UHAUBUAYAJIbHON Y4EOHOU NeATEIbHOCTH.

BeiaBurate BepcuM perieHus npoodsieMbl, 0CO3HABATh KOHEUHBIN PE3yNbTar,
BBIOMpPATh W3 MPEAJIOKEHHBIX CPEACTB M HCKaTh CaMOCTOSITEIbBHO  CpEACTBa
JOCTH>KECHHUSI LICIIH.

CocTaBnsTh (MHAMBUYAIBHO WK B TPYIIIE) TUIaH PEIIEHUS IPOOIEMBI.

Paboras mo mnpemiokeHHOMY U (WJIM) CaMOCTOSITEIbHO COCTaBICHHOMY
IJIaHy, MCHOJIb30BaTh HAPALY C OCHOBHBIMH CPEACTBAMU M JIONOJHHUTEIIbHBIE:
CIpPaBOYHAs JUTEPATYPA, (PU3NUECKHUE TPUOOPHI, KOMITBIOTED.

[InanupoBaTh CBOO MHAMBUAYAJIBHYIO0 00pa30BaTENIbHYIO TPAEKTOPHIO.

PaboTaTh 1m0 €CaMOCTOSITENBHO COCTABIIEHHOMY IUJIaHY, CBEPSSICb C HUM H
LENbI0  JIeATEIbHOCTH, MCIpaBissl OLIMOKH, HCIOJNb3ySd CaMOCTOSATEIbHO
oI00paHHbIE CPENICTBA.

CamMocTosTENBHO OCO3HABaTh IPUYMHBI CBOETO yCIeXa WM Heycnexa U
HaXOAMTh CIIOCOOBI BBIXO/1A U3 CUTYAllUH HEyCIIeXa.

YMETh OLEHMBATh CTENEHb YCIECIIHOCTA CBOEH HWHIAMBHIYaJbHOU
oOpazoBaTeIbLHOMN JAESTETLHOCTH.

JlaBaTb OLIEHKY CBOMM JIMYHOCTHBIM KadecTBaM M YepTaM XapakTepa
(«KaKoB 51»), ONPENETATh HAMPABICHUS CBOETO PAa3BUTUS («KAKUM S XOUY CTaThy,
«YTO MHE JIJISl TOTO HAJIO CHEJIaThy).

Cpeocmeom ¢hopmuposanus perynsaTuBHBIX YVY][ ciayxut coOmoaeHue
TEXHOJOTHMH TPOOJIEMHOTO JUajiora Ha 3Tale HM3yuyeHUss HOBOTO Marepuaia H
TEXHOJIOTHS OLICHUBAHUS 00pa30BaTEIbHBIX JOCTHKEHUN (YyUeOHBIX YCIIEXOB).

Ho3nasamenwvnvie YY/I:

AHanu3upoBaTh, CPaBHUBATh, KIacCU(PUUIMPOBATh U 0000IIATh U3yUYEHHBIE
HOHSTHS.

CTpouTh JTOrMYHOE PACCyKJECHHE, BKIOYAKOUIEE YCTAHOBIECHUE MPUYUHHO-
CJICICTBEHHBIX CBS3EH.



[IpeactaBnsite  wHGOpPMAIMIO B BUAE  KOHCIEKTOB, TaOJHIl, CXEM,
rpaduKoB.

[IpeoOpazoBbiBaTh MHPOPMALIMIO K3 OJHOTO BHUJAA B JAPYTOM U BHIOMPATH
yno0OHyt0 11 ce0st popmy pukcanuu u npeacTaBieHus HHGOPMaIUH.

Hcnonb30oBaTh pa3ivyHble BUIbI UYTEHHS (HM3ydaroliee, MPOCMOTPOBOE,
03HAaKOMUTEIHHOE, TOMCKOBOE), TPUEMBI CITYIIIAHHUS.

CamoMy co3maBaTh UCTOYHUKHA WHGOPMAIIUU PA3HOTO THIA WM TSI Pa3HBIX
ayJIMTOpHiA, COOIIONATh TpaBuiIa HHGOPMAIIMOHHON 0€30TTaCHOCTH.

YMeTh HCNOIb30BaTh KOMIBIOTEPHBIE U KOMMYHHKAIIMOHHBIE TEXHOJIOTHH
KaK MHCTPYMEHT JJI JOCTHKEHHUSI CBOUX IeJeil. YMeTh BbIOMpaTh aJeKBATHbHIC
3aJlaye MpOorpaMMHO-aIapaTHbIE CPEACTBA U CEPBUCHI.

Cpedcmeom  gpopmuposanuano3HaBaTeNbHbIX Y Y]  CIyXUT y4eOHBII
MaTepuall U Mpexe BCEro MpoyKTUBHBIC 3a/JaHus yueOHUKA, HAllCJICHHbIE Ha:

- MNPOCKTUPOBAHWE U TMPOBEACHUE HAOIIOJCHUSI TPUPOIHBIX SBICHUM C
WCIIOJIb30BaHUEM HEOOXOAUMBIX U3MEPUTEIBHBIX MPUOOPOB;

- BOCIIUTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH JUATCKTUYECKOTO MO3HAHUS
IPUPOBL;

- IPUMEHEHUE MOJTYYEHHBIX 3HAHUM U YMEHUU JJI PEIICHUs MPAKTUYECKUX
3aJa4 [IOBCEIHEBHOMN KU3HU.

Kommynuxkamuenwvie YY/I:

OrtcranBasi CBOIO TOUKY 3PEHUS, MPUBOJIUTH apryMEHTHI, MOJATBEPKIas UX
(bakTamu.

B nuckyccun ymeTh BBIIBUHYTH KOHTPAPTyMEHTHI, repedpa3supoBaTh CBOIO
MBICJIb (BJIAJICHUE MEXAHU3MOM IKBUBAJICHTHBIX 3aMEH ).

Y4uTbCSI KPUTUYHO OTHOCHUTBCS K CBOEMY MHEHHUIO, YMETh IPU3HABATH
OIIMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TaAKOBO) U KOPPEKTUPOBATH €TO.

Pa3nuuath B TNUCBMEHHOM M YCTHOM peud MHEHHE (TOYKY 3pEHHS),
JI0Ka3aTeIbCTBA (ApryMeHThI, ()aKThl), TUIOTE3bI, aKCHOMBI, TCOPHHU.

YMeTh B3IJISSHYTh Ha CHUTYyallMi0 ¢ WHOW MO3UIMH U JOTOBAPUBATHCS C
JIFOJTbMU WHBIX TTO3UIIAM.

Cpeocmeom ghopmuposarus KOMMYHUKATUBHBIX Y'Y J] iy kuT coOmroeHue
TEXHOJIOTUH TIPOOIEMHOr0 auanora (moOyXTaronuii U TOJIBOAIINN TUAJoT) U
opraHuzanus padOThl B MaJbIX TPYIIax, a TaKKe HCIOJIb30BAaHUE HA YPOKax
AJIEMEHTOB TEXHOJOTUM NMPOJTYKTUBHOTO UTeHUs. Ilpeomemnvimu pezyiomamamu
W3YUYEHHUsS Kypca SIBIISIOTCS CIAEIYIONINE YMEHUS:

dopMUpOBaHUE OCHOB HAYYHOI'O MHPOBO33PECHHS U  XUMHUUYECKOTO
MBIIILJICHUS;

JlnanekTruueckui METO T MO3HAHUS ITPUPO/IbI;

Pa3BuTHE MHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



IIprMeHeHne NOMyYeHHBIX 3HAHUM U YMEHUUN Ul PELICHUS MPAKTUYECKUX
3a]a4 [MOBCEAHEBHOM )KU3HMU.

[IporpamMma npeaycmaTpuBaeT GOPMHUPOBAHUE Y IIKOIBHUKOB CJIETYIOIINX
o011ey4eOHbIX YMEHUII U HABBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB JESATENBHOCTH U
KJTFOUEBBIX KOMIIETECHIUH:

Ilo3nasamenvrasn 0eamenbHoOCmb:

- HWCIIOJIb30BAHUE I TIO3HAHUS OKPYXAIOLIEro MHUpa pas3IMyHbIX
€CTECTBEHHO-HAYYHBIX METOJOB: HAONIOJCHHE, W3MEPEHUE, IKCIICPUMEHT,
MOJIEJITUPOBAHHUE;

- (¢opMupoBaHME YMEHHUH pa3nuyaTh (aKTbl, TUNOTE3bl, I[PUUYMHBI,
CJIEJICTBUS, 10KA3aTEIbCTBA, 3AKOHbI, TEOPUH;

- OBJIAJICHHE AaJCKBATHBIMU CHOCOOAMHU pELIEHUS TEOPETUUYECKUX U
AKCIIEPUMEHTAJIBHBIX 33]1a4;

- IPUOOPETEHHE OIbITA BBIABMKEHUS TUIIOTE3 JJIs1 OOBSICHEHUS] M3BECTHBIX
(aKTOB U 3KCIIEPUMEHTAILHON MPOBEPKU BbIIBUTAEMBIX TUIIOTES.

Hughopmayuonno-KoMMyHUKAMUBHASL 0eAMeNbHOCb!

- BIAQJACHUE MOHOJIOTMYECKOM W JHAJOTHYECKOW pEeYbl0, PpPAa3BUTHE
CHOCOOHOCTH TIOHMMATh TOUKY 3pEHHUs cOOECeIHUKa U IPU3HABATh MPaBO HA UHOE
MHEHUE;

- HCHOJIb30BAHME JJIsi PEUICHUS ITO3HABATENIbHBIX M KOMMYHUKATHBHBIX
3aJlay pa3IMYHbIX UCTOYHUKOB UH(OPMALIIH.

Pegpnexcusnas oesmenvrocmo:

- BJIAJICHHE HABBIKAMU KOHTPOJISI U OLEHKH CBOEU JIESITEIBHOCTH, YMEHUEM
IIPENBUIETh BO3MOKHBIE PE3YJIbTAaThl CBOMX JAEHCTBUI;

OcHoBHast ¢hopma opzanuzauuu yue6HO20 npouecca — HAOIIOACHUSA,
DKCIIEPUMEHT, JUCKYCCHS, JIEKIUS, IPAKTUIECKUE 3aHITHUSL

Texnonozusa 00y4enusn — TEXHOJIOTUS MPOOIEMHOTO OOYUECHHUS.



Buowt u chopmvl konmpois

Bua koHTpOIIS Popma KOHTPOJIA

YCTHBIN UHOUBUOYATILHBIL ONPOC
GporHmansvHwvlll ONpoc

MMMCHMEHHBIT Xumudeckui OUKMaHm
mecm

PaKTUUCCKUN nabopamopuas paboma
1abopamopHblil OnbIM
npakmuieckas paboma

rpaduyeckuit mabauya

HaOJII0ICHHE

CaMOKOHTPOJITb

OcCHOBHBIEC TEXHOJIOTHM:

® TEXHOJOTrUs NOOJEMHOTO OOY4YEeHHS

® TEXHOJIOTHS MPOOJIEMHO-TUATIOTMYECKOT0 00yUECHHS

® TEXHOJIOTHS Pa3sHOYPOBHEBOTO OOYUEHHS;

® TEXHOJIOTUS OOyYEHHs B COTPY/IHUUYECTBE;

® KOMMYHHUKATHBHAs TEXHOJIOTHSI.

Br10op TexHOoJIOTHI U METOAUK OOYCIIOBJIEH HEOOXOUMOCThIO MU dhepeHunauu
U WHIUWBHUIyaIM3allud OOY4YEHUs B IENSIX PAa3BUTHSA YHUBEPCAIBHBIX YYEOHBIX
JICICTBUM M JIMYHOCTHBIX KayeCTB IIKOJIbHUKA.

B kadecTBe Bemymield METOMWKH TIPU peaNHM3alldd MPOTPaMMbl PEKOMEHIYETCS
HCIIOJB30BaHUE  MPOOJIEMHOTO0  OOy4YeHHsA. ITO  CIIOCOOCTBYET  CO3JaHHIO
MOJIOKUTEIIBHOW MOTHBAllMM M WHTEpeca K HM3YYCHHIO TPEAMETa, aKTUBU3UPYET
oOyuyenue. COBMECTHOE pellIeHHe MpoOJIeMbl pPa3BUBAET KOMMYHHKAOEIbHOCTD,
yMeHUE paboTaTh B KOJUICKTHBE, peIlaTh HETPAIUIIMOHHBIC 3aJa4M, HCIOJIb3YS
pUOOPETCHHBIC TPEIMETHBIC, WHTC/UICKTyallbHbIe W OOIIWe 3HAHUWSA, YMCHUS U
HABBIKH.

Ha o»Tane BBegeHuss 3HAHMM HUCHONB3YETCS  TEXHOJOTUS  MPOOJIEMHO-
JAAJIOTUYECKOTO 00YUYeHMs, KOTOpasi MO3BOJISIET OPraHU30BaTh HCCIEIOBATEIHCKYIO
paboTy ydamuxcsi Ha ypOKe M CaMOCTOSTEIbHOE OTKPHITHE 3HaHWid. Ha 3aHsaTHsX
BBEJICHMSI HOBBIX 3HAHUM MMOCTAHOBKA MPOOJIEMbI 3aKII0YAETCS B CO3JAaHUM YUUTETIEM

npoOJIEeMHOM CUTyallud M OpraHU3alluu BBIXOJA U3 HEee OJHUM U3 TpexX crocoOoB: 1)



YUUTENb CaM 3a0CTpsieT MPOTHUBOPEYUE MPOOJIEMHONM CHUTyallUM M COOOLIAeT
npobJsieMy; 2) YYEHHKH OCO3HAIOT MPOTHUBOpEUHEe M (OPMYJIHUPYIOT Mpoodiemy; 3)
YUUTENb TUATOrOM MOOYKJAeT YICHUKOB BBIJIBUTATh U MPOBEPSITh TUTIOTE3HI.

O:xuaemMble pe3yJbTaThl pealn3allid NPOrpaMMbl BHEYPOUHOU AESITEILHOCTU
«XUMHs BOKPYT HACH

Yyamuecss Hay4yarcs:

-3HAYEHUE TMOHATUM: TEJIO0, BEIIECTBO, CBOWCTBA BEIIECTBA; arperatHoe
COCTOSIHHE: Ta3, )KHJKOCTh, TBEPIOC; XUMHUECKUNA SKCIIEPUMEHT; KHCIOTa, IIEI0Yb;
dbusznyeckoe SBICHHE, XUMUYECKas peakius, MpU3HAKU PpEaKIMH;, 3HAYCHUE
TEPMHHOB: HMHIUKATOp, (UIBTpOBaHUE, aAcOpOIMS; BUTAMHUHBI; YCIOBHBIC
0003HaYeHNs, MPUMEHAEMBIC B XUMHH: | Ta3; ¥ ocajaok; 3 Her 3anaxa; H Her 1Bera;
Buert Bkyca; P xopomo pactsopumslii; M ManmopactBopuMblil; H HepacTBOpUMBIIL;

-IPUMEHATh OCHOBHOE XUMHUYECKOE JIabopaTOpHOE OO0O0pyI0BaHUE;IpaBUIIa
TEXHUKH O€30IacHOCTH MpH IPOBEIECHUU OIBITOB C HAarpeBaHUEM BEILIECTB Ha
CIHPTOBKE, CO CTEKJISHHOM TOCYAOH, C HCHOJIB30BAaHMEM KHCIOT M IIeJI0Yei
(pa30aByIeHHBIX ), C UBMEPUTETHLHBIMHU MPUOOPAMHU: BECHI, TEPMOMETP (CITUPTOBON);

- 0e3omacHO OMpeAeNaTh OCHOBHBIE CBOWCTBAa BEIECTBA: IIBET, 3arax,
pacTBOPUMOCTD, arperaTHOE COCTOSIHUE; OMKUCHIBATh MPU3HAKU XUMUYECKON peakluu;
COCTABJISITH ONMUCAaHUE CBOWMCTB BEIIECTBA [0 TMPABHIY «IATA TaIbIEB»: 1)
arperaTHO€ COCTOsIHME; 2) IIBET; 3) 3anax; 4) BKyC; 5) paCTBOPUMOCTb;

- 0Oe3omacHO o0pamarbcs € XUMHUYECKUMHU BEIIECTBAMU W O0OpPYIOBaHHUEM;
IUTAHUPOBATh W TPOBOJIUTH HECIOXKHBIE XMMHYECKHUE DKCTIEPUMEHTHI; OIMHCHIBATH
HAOMIOJIEHUST TIPU TPOBEACHUU XHUMHUYECKHUX OIBITOB, HU3MEPATh MacCy TBEPIBIX
BEIIECTB;

- CaMOCTOSITENIbHO KOHTPOJMPOBATh XOJ OKCIEPUMEHTa, aHaJIM3UpOBaTh,
CpaBHUBATH U JICJIaTh BHIBOJIBI;

- 3a00TUTHCS O 3I0POBOM 00pa3e KHU3HM,

- TpPEeABUACTh TMOCIEACTBHS NEATEIbHOCTH JIOJACH B MpUpPOJe(KOHKPETHBIC
MIPUMEPBI);

- Ha6J'II-OI[aTI> MMPEAMETHI U SABJICHUA 110 IPCAJIOKCHHOMY ILIaHY UM CXEMC,



- oopMIIATH pe3yJbTaThl HAOJMIONEHUN B BUJE MPOCTEHIINX CXEM, 3HAKOB,
PUCYHKOB, OMICAHHIA, BEIBOJIOB;
- CTaBUTb ITPOCTEUIIIUE OIIBITHI.

3. Coneprxkanue nporpamMmal paKkyJabTATHBHOIO Kypca «XUMHUsI BOKPYT
HAC»

Beenenne (1 )

Xumusi — HayKa O BellecTBax. BemectBa Bokpyr Hac. KpaTkue cBelneHus U3
WCTOPUM  PA3BUTHS  XUMHUYECKOW HAyKM OT  OTACJIBHBIX  3HAaHUM 10
LIEJICHAIIPABICHHOT O U3YYEHUS BELIECTB U ITPOLIECCOB.

Tema Nel. «Xumnueckasi Jjadoparopus» (7 4)

[IpaBuna TexHUKM O€30MACHOCTH. XUMHUYEcCKas Jiaboparopus. XUMHUYECKas
nocyna. Jlabopatopusiii mratus. CriupToBka. OOpallieHue ¢ KUCI0TaMu, IEI0YaMH,
AIOBUTBIMHM BeELIECTBAaMU. Mephl EpBOM IMOMOIIM IPU XUMHYECKUX OXKOrax |
OTPABJICHUAX. DKCKYPCHSL.

IpakTnyeckne padoTbl

Ne 1 Tlpasuna Th npu pabote B KaOUHETE XUMUHU.

No2 3HakoMCTBO ¢ XUMHUUYECKOM JlabopaTopueit

Ne3 ITpu3Hakuy 1 yCIOBUS XUMUUYECKUX PEAKIIHM.

Tema Ne2. «Xumust 1 rutanera 3emus» (44)

CocraB artmocdepsl. Kucmopos kak BaKHEMIIUNA KOMIIOHEHT aTMOC(EpHI.
VYriekucnelil ra3 U €ro 3Ha4YeHHE JJIs )KMBOW PUPObI U yenoBeka. Boma. CBoiicTBa
BoAbl. Yucteie BemecTtBa M cMecu. CrnocoObl pasneneHusi cmeceid. PacTBopbl
HACBIIICHHbIE W HEHachllleHHble. Kpucramnel. PacTBOpbl € KUCIOTHBIMH U
OCHOBHBIMU CBoWcTBamu. MHaukaropel. Pactenuss — unaukatopbl. CoCTaB 3€MHOM
KOpbl. MuHepansl U ropHbele nopoasl. [IpuponHsie pecypcbl U HUX XUMHUYECKas
nepepadoTtka. [Ipeacrasnenne o pynax. buochepa. Pacturensublil U KUBOTHBIN MUP
Ha 3emiie. XMMUS M OKpyKarowas cpeaa. XUMHUECKOE 3arps3HEHUE OKPYKarollen
CpEBbl.

IIpakTnyeckune padoTbl

Ne4  «PactBOopenue B Boae caxapa, CoOJM. 3aBapuBaHue 4Yas, Kode,



MIPUTOTOBJICHUE HACTOEB, OTBAPOB.

NeS «Metonbl paznenenusi cMeceit: (GUIBTPOBaHUE, BhITAPUBAHUE, PA3CICHUE
IIPU  T[IOMOILIM JEJIUTEIBbHOM BOPOHKH; pAa3lCICHUE TBEPIOM CMECU IIECKa H
JKEJIE3HBIX OIMWJIOK MpH momomu MarHuTa» Ne6 «IIpUroTtoBieHHME HACBIIIEHHOTO
pacTBopa coyv. BreipamyBanue KpUCTaILUIOBY.

Ne7 «McnpITanne MHAUKATOPAMHU PACTBOPOB COJIbI, MbLIIA, TUMOHHON KUCIIOTBI»

Ne8 «HMcnpiTaHME MHOAUKATOPHBIX CBOMCTB COKOB, OTBApOB, BAPEHBS».

Tema Ne3. «Mcropust xumum» (24)

ANXUMHAYECKUN MEepuoj B UCTOPUU XUMHUHU. JKU3Hb U Hay4dHas AECATEIbHOCTH
JAN. Menneneea u M.B. JlomonocoBa. Xumuueckas pesosronus. OCHOBHBIE
HaIIPaBJICHUS Pa3BUTHUSI COBPEMEHHON XUMUMU.

Tema Ned. «Xumusi B 661TY» (204)

Caxap u ero cpoiicTBa. Ilosie3Hble U BpeaHble yepThl caxapa. HeoObruHoe
IIpUMEHEHHUE caxapa. PacturenbHsle U Apyrue macna. [loueMy pacturenpbHoe Macio
MOJIE3HEE KUBOTHBIX JKUPOB. UTO Takoe «aHTHOKCHAAHTh. Coja muIieBas WIH
JBYYTJIEKUCIBIM HAaTpuil W ero cBoicTBa. OmacHblid OpaT MHILEBOM COAbl — coza
KaJIbIIMHUpOBaHHasA. YeM mosie3Ha muieBas coja U MOXKET JIM OHAa OBITh OMACHOM.
CronoBbeIl yKCyC M YyKCycHas scceHuusa. CBOWCTBA YKCYCHOW KHUCJIOTBI U €€
¢dbuszunoniornyeckoe BozjaeiicTBue. JlymmcTeie BemiecTBa W TIpumnpanbl. [opuuiia.
Ilepeny u naBpoBbld JucT. BanwnuH. @pykroBble 3cceHUMH. Kakyr OmMacHOCTH
MOTYT MpEACTaBIATh apOMAaTH3aTOPbl MUIIM W BKYCOBbIE J00aBKH. AmNTeKa.
AnTeuHblii o U ero cBoicTBa. [ToueMy ioa HaO AepkKaTh B INIOTHO3AKYIOPEHHOM
CKJISTHKE. «3eJIEHKa» WJIU PacTBOP OpWITMaHTOBOrO 3eféHoro. HeoObruHbie CBOMCTBA
OOBIYHOM 3€eNIEHKU. ACIUPHH U €ro CBOMCTBA. YUTO mosie3Hee: acnupuH UM YIICAPHUH.
ITepexucs Bogoposa u ruaponuput. CBoHCTBA Mepekucu Bojopoja. Ilepmanranar
k. Kakyro OmacHOCTh MOXKET MpeACTaBIsATh MapranuoBka. HyxHa i B
JOMaITHe anrtedke OopHas kucioTa. CTapble JIeKapCcTBa, KaK C HAMH MOCTYIHTh.
Yero He xBaTaeT B Balled anteuyke. BaHHas KOMHaTa Wi yMbIBaJbHUK. MBUIO WK
Mbi1a? OTiav4ue XO3SMCTBEHHOro Mbula OT TyaneTHoro. Illemouynoit xapaktep

X035MCTBEHHOro Mbu1a. ['oputT a1 MbU10. UTO Takoe «Kuakoe MbLio». CTUpanbHbIE



IMOPOMKH U APYIru€ MOIOIHEC CPpCACTBA. Kakune IMOPOMIKN CaAMBIC OIIACHBIC. Hazxo JIN
ormacaTtbCsa KHUIKHUX MOIOIIHUX CpCIACTB. KaJH)HI/IHI/IpOBaHHa}I coga u

TpuHatpuiipocar — s yero onu 3aech. Conb JUisi BaHHBI M OMBITHI C HEM.



4. KanennapHo-TemaTuyeckoe miiaHupOBaHHue

Ne Tema 3ansATHUSA Conep:xkanue KoJsnuecTBo 4acoB
BCEroTeopHu | Mpak
1 THK
a
1 | BBeaenme — 1uaca| [Ipaktuueckas padora Nel ITpaBuna 1 1
[IpaBuna Th . TEXHUKU 0€30I1aCHOCTH MpHU padoTe B
XuUMHS HayKao XuMu4eckoi nadoparopun.becena o
BEILIECTBAX BEILIECTBAX, UX OTJIMUUSIX JIPYT OT
Uctopus xumun JIpyTa,CBOMCTBAX BEIIECTB.
Kparkue cBeneHns U3 UCTOPUU Pa3BUTHUSA
XUMHAYECKOM HAyKM OT  OTJEJIbHBIX
3HAHUU 10 LEJICHAIIPABIICHHOTO
M3YUYCHHUS BEUIECTB U
IIPOLIECCOB.
Tema Nel.
«XumMuYeckas
Jadoparopus» (7
)
2,3 | IlpaBuna texauku | [Ipaktuaeckas padotaNe2. [IpaBmma Th| 2 2
0€30MacHOCTH. IIpH
COBpeMEHHBIE paboTte B kabunete xumuu. O0paiieHue
METO/IbI C KUCJIOTaMH, IIEJI0YaMH, sIIOBUTHIMHU
HCCIIEIOBAHMSI. BelecTBaMu. Mepbl MEpBOM MOMOILH
DKCKypeus B | IPU XUMUYECKUX 0XKOTaX U OTPABICHUSIX
XMMHYECKYIO CoBpeMeHHbIE METO/bl UCCIEIOBAHUS.
11aGopaTopHIo DKCKYpPCHS BXHUMHYECKYIO
XuMuueckas n1abopaTopuro.
rnocyaa [Tpaktuueckas pabora Ne3.
HarpeBarenbubie 3HaKOMCTBO C
npuOoOpsI U XUMHUYECKOH J1abopaTopueil.
HarpeBaHue [Ipaktuueckas padota Ned. [lpuzHaku u
yCJIOBUS
XUMHUUYECKUX PEAKLIH.
4 | Yucreie BemecTsa | [P Ne5 «Metoasl pasieneHus cmecei: | 1 1
n cmecn.Criocodsl | 4y rpopanme, BBINIAPMBAHUE,
pa3aeneHus >
CMEceit. paszielieHue MpU MOMOIIU JAETUTEIbHOMN
BOPOHKHU; pa3JieJieHue
TBEPAOM CMECHU TIeCKa U IKEJIE3HBIX
OMMUJIOK TTPU TTOMOIIIM MarHuTa
5 | Kpucramibl [P Ne6 «IIpuroronieHue HachleHHOTO | 1 1
pactBopa
cosii. BeipainiuBanue KpUucCTaJuIOBY.
6 | PacTBOpSHI C [TPNe7 «McnibiTaHne HHAMKATOpAMU 1 1

KHCJIOTHBIMH H

OCHOBHBIMHU
CBOMCTBaMHU.

pPAacTBOPOB COJIbI, MbLIA, IAMOHHOMN
KHUCJIOTBI»




7 NuaukaTtopsl. [IP Ne8 «McmwiTanue 1
Pactrenus — WHJIMKaTOPHBI CBOMCTB COKOB,

VH]IUKATOPBI. OTBapOB, BAPEHBSI».

8 | Teopus JlaGopatopHsIit onbIT Nel 0.5 0.5
AIEKTPOIUTUYECKO | «BIusiHUE pacTBOPUTEINS Ha
5 JIMCCOLTUALTATIO
nucconuanuu.Cna
Oble U CUJIBLHBIE
DJICKTPOJIUTHI
Tema Ne2.

«XuMHUS 1
miaHera 3emJis
(44)

9 | Cocra Kpatkas uctopust OTKpBITHS KHCIOPOJA. 1
aTMoc(ephl. [Tonyuenue kuciaopoaa U3 nepMaHraHata
Kucnopon kanusa. Peakuyu okucnenus. OKUCICHHE
aTMoc(hepsl. KaK HMCTOYHHK
YTIeKuCIIBIf 3HEPruu.J[eMOHCTPALIMOHHBIN OIIBIT
IIPUPOJLI K Kpyrosopor YIJIEKUCIIOTO rasa
1CI0BCKA B IIpUpOJIE. 3arpA3HEHUE

atMocdepnl. Bpen TabakokypeHus

10 | Cocras 3emuoi 3eMHasi KOpa U €€ COCTaB. 05 |05
KOPBIL. dopmupoBanre 3eMHOMKOPEL KpaTkue
Munepar! u CBEJICHHUS O CTPOCHUH aTOMOB
TOPHBICTIOPOJIBI. q a P )

TTpupoHbIe TO TaKo€ MPUPOIHBIE PECYPCHI
pecypChI i HX DKOHOMUS TPUPOTHBIX pecypcoB 1
XUMITIECKAs COXpaHEHUE Oprmai}omeH Cpebl.
nepepaboTKa. JIeMOHCTpallMOHHBIN OTBIT §
TIpencTaBieH e o ««BoccTaHoBUTEIIEHBIC CBOMCTBA
pyaax BOJIOPOJIa»

11 | buocdepa. UYro npoucxoaut B Ouocdepe Hamien 1
PacturenbnbIi 3emid. Pons mouBel.  Kakue
U SKUBOTHBIU 9JIEMCHTBI HAa3bIBAIOTCA
MHp OMOTEHHBIMU U TIOUEMY.

Ha 3emuie.

12 | Xumus u Bnananue — nedTenbHOCTH — YeJIOBEKa 1
OKpY>Karolas oKpyxaroiryto cpeay. CrnocoObl
CpeI[a.XI/IMI/I‘-IeCKO 3aIMTBIOKPYXKAOIICH CPEIbI.
e3arps3HeHue
OKpYyXarouieu
cpelbl
Tema Ne3.

«HUcTopus
XUMHW (24)
13 | AnxuMmmueckuii AnxuMusi — ApeBHEUIINM Tpooopas 1

epuoJ BUCTOPUH
XUMUHA

XVUMHH.
«Dunmocodckuii KAMEHb» U «IITUKCHUP
MOJIOI0CT». ATXUMUCTHI B Poccun




14 | )Kuzep 1 HayuHas | Bkinaa BeMKUX yYEHBIX B pa3BUTHE 1
NEeATENbHOCTb | XUMHUM
M.B.JlomonocoBa | OCHOBHast ~ XapakTEpPHCTHKA
151 XUMUYECKOUPEBOIIOLNH
.. Menneneesa | Hasauus. CUMBOJIBI U (hOPMYJIBI —
XUMHIYeCKasi HCTOPHUSI MCOBPEMEHHOCTD.
PEBOIIOIUSA
OcHOBHBIE
HaIlpaBJICHUS
pa3BUTHS
COBPEMEHHOM
XUMUHU
Tema 4. « Xumus
B ObITY» (204)
15 | Kyxns. Caxap n | Caxap u ero cBoiictBa. Ilonesusie u
CBONCTBA BpE/IHbIE
4yepThl caxapa. HeoObruHOE mprMEeHEHUE
caxapa.
16 | Kyxns. PactutenbHble U Apyrue 0.5 0.5
PacTuTeNnbHbIE 1 macia.llogemy
pyIHEe Macia PACTUTENIBHOE MAcCio IOJIE3HEE
KUBOTHBIX >KMPOB.YTO Takoe
«AHTHOKCHUJIAHTHD J[eMOHCTpallMOHHBIN
onbIT «OKUCTICHHUE YKUPOBY
17 | Kyxns. Cona Conma nmnumieBas WIM JABYYTJICKUCIBINA 0.5 0.5
nuinesas . | HaTpuii u ero cpolictBa. OmacHeIi Gpat
Kyxasi. CTonoBbIi IUILIEBOU COZBI — cozna
YKCYC UYKCYCHasI
DCCEHITHS KaIbIIMHUpPOBaHHAas.  YeM  mose3Ha
nuUueBas cojua u
MO>KET JI1 OHA OBbITh onacHoi. JIONe4
CTONOBBIN YKCYC M YKCYCHasi 3CCEHIUS.
CBOMCTBAYKCYCHOW KHCIJIOTHI U eé
(bu3HOIOTHYECKOe
Bo3aenicTue.J IO No5
18 | Kyxns. JlymmcTeie  BEIIeCTBA W IPUIPaBHI. 1
Hym | 'opunna. Ilepen u  1aBpOBBIM  JIUCT.
ucTeleBeniecTsa U | Banunuu. @pykrosbie scceHuuu. Kakyro
MIPUIIPABbI OMAaCHOCTb MOTYT MPEACTABIATh
apoMaTu3aTopbl TMHUINA U  BKYCOBBIE
100aBKH.
19 | Anreuxka. AnTeuHblil MO U ero cBoiicTBa. [louemy 0.5 0.5

AnTeuHBIN HOn
U €ro CBOMCTBa

MOJT HAJ0 JEPKATh B INIOTHO
3aKkynopeHHo# cKIHKe.JIO Ne6b
«Bo3ronka»




20 | Anteuxa. «3enéHKa» WIH 0.5 0.5
«3enéHKa» Ui PacTBOPOPUILTMAHTOBOTO
pacTBop 3enéHoro. HeoObluHbIe
OpUITHAHTOBOTO CBOMCTBAOOBIIHON
3¢EHOTO. 3eaeHKn.JIO Ne7
21 | Momarunss ACTIpUH WU aleTHICATUITAIOBAS 0.5 0.5
ap | KACIIOTa U ero
TeuKa. ACITHPHH cBoKcTBa. YTO MOJE3HEE: aCUPUH WIH
yrncapuH, HypodeH uin
noynpoden?JIONe8
22 | JomamtHss HyxHa nu B IoMaliHen anTeuke 1
anteyka. Yerone | OopHas kucnota.Crapble JEeKapcTBa,
XBaTaeT B | KaK C HUMHU NOCTYyHuUTh. Yero He
Balllell anTeyke? | XBATAET B BAlllEH allTCUKe.
23 | MarasuH. MoryT U TpeacTaBIATh OMAaCHOCTH 1
OmnacHble BEILIECTBA U3
BCIICCTBA XO3MCTBEHHOI'O U IMPOAYKTOBOTO
Mara3uHoB? CepaMonoTras — JJIsl 4YEro
OHAa M 4YTO C HEH MOXKHO
cnenath. Kanuiinas cenutpa (kanueBas
cenuTpa) naMMHuavyHas cenuTpa. A mpu
4éM TYT ITOpPOX?
24 | Anteka. PeakTuBel | AniTeka — pail s XMMUKA. Kaxnoe
JIEKAPCTBO —XUMHUYECKUN
peaktuB.Haunnaem ¢ nepekucu
BOJ0poa.JleMOHCTpallMOHHBIN OMBIT
25 | Anrrexa. SnoButel | noBuTeii  hopManMH W OecleHHas 0.5 0.5
€BElIECTBA TJIFOK03a — YTO KE MKy HUMHU 00111ero?
CepebpuM MeIHbIE M3ACIUS U JIellaeM
€nouHble mapbl. A KaKk  IOJYYUThb
MEJIHOE 3€pKajo?
26 | Anrexka. NuaukaTopsl AJisi KUCIOT U WIEIOYEH 1
MHauKaTopsI u3 anTeku.OnbIThl ¢ (eHondTaIeHHOM,
CYIIEHON YEPHUKOMH,MCIAHICKUM MXOM
U JPYTUMH JIEKapCTBAMH
27 | Antexka.Heob6byn | EME HEOOBIYHBIC JIEKAapCTBA. 1
BICIICKAPCTBA «Kapbosen,
«BreTHaMckuii O0aab3amy,
«JInkonmoanii» W OIIBITHIC
HUMH./[€MOHCTPaIIIOHHBICOTIBITHI.
28 | X03070K WiH ben3uH, kepocuH W Jpyrue «-
rapax. VHBD). 1
bensun, kepocud | OOBIKHOBEHHBIN LIEMEHT U €ro ONacHbIe
CazoBelit CBOMCTBA.

y4acToK. MenHbIn
u

NpyrH

Mennsiil ¥ apyrue Kynopocsl. MoxHO
JIM XpaHUTbMEIHBIN KYIIOPOC B

AJFOMUHHUEBOM TOCY/IE.
SAnoxumMukatel. 3a0bIThIC




e SITOXUMHUKATEI: YTO C HUMHU JIEIATh.
KYIOPOCHI
Canu oropon.
S MOXUMUKATEL.
29 | Bannas komHara | MbLIo 158)0%1 MbI1a? Ormnune | 1 0.5 0.5
XO3SIMCTBEHHOTO MblJIa OT TYaJeTHOTIO.
[llemoyHOM XapakTep XO35WCTBEHHOI'O
Mbta. lopur mm mbuto. Yrto Takoe
(OGKUJKOE  MBUIO».J|eMOHCTpalOHHBIN
OITBIT
30 | Bannas koMHaTa. CtupalibHble  TIOPOIIKM U JpyTue 1 0.5 0.5
CrupanbHbie Mowmue cpeacrsa. Kakue mopomku
MOPOIIKH " | caMbple omacHble. Hamo 1mm omacaTbes
JIPYyTUE MOIOIIME | XKUIKUX MOIOIIUX CpEJICTB.
CpeacTBa KanpuunupoBanHas coja u
KanpruaupoBann | TpuHarpuiiochar — mIsI 9YEro OHHU
as coga u 3aech. Comb 111 BaHHBI MU OIBITHI C
TPUHATPUU HEel. JleMOHCTpallMOHHBIN OIBIT
docdar
31 | AMMuak JlabopaTophsiii onbIT Ne9 «OcHOBHBIE 1 0.5 0.5
.XO035IUCTBEHHBIN | CBOMCTBA aMMHaKkay» .PacTBop amMmmuaxa.
MarasuH. CTeKJIIOOYNCTUTEIH.
PacTBOp ammuaka
32 | MunepayibHbIC Jlaboparopusiit onbITNe10 «Onpenenenne| 1 0.5 0.5
yno0peHus- aMMHUAYHOU CEJIMTPHI U MOYEBUHBI
MPUPOJIHBIC
COCIUHCHUS
33 | Kanpiuii.Coenune | JJabopatophsbiit onbiT Nel 1 1 0.5 0.5
HUS KaJIbIUS «B3aumMoenicTBre U3BECTKOBOU BOJEI C
YTJIEKUCIIBIM Ta30M»
34 | Xumus 3anuTa ucciaeoBaTeIbCKUX MPOEKTOB. | 1 1
noscroay.Uroroso | [logBenenue utoros
¢ 3aHsITHE.
Hroro : 34 175 |165




5. YueOHO-MeTOAUMYECKOe M MaTepHaAIbHO-TEXHHYECKOe oOecrevyeHue
o0pa3oBaTeJIbHOI0 Mpouecca

Y4e0HO-MeTOAMYECKUIT KOMILICKT:

1. [upmmna, H.B. Xumua. 8-9 kmaccel. COOpHUK ODIJIEKTHBHBIX KYpPCOB.
Boarorpan. Yuutens, 2012r.

2. Anekcunckuii B.H. ‘“3anmMmarenpHble ONBITBEI IO XuMuM : KHura mis
yauTens. — 2-¢ usl., ucnp. — M.: IIpoceemienue, 1995.

3. AmukOepoBa JLIO. “3anumarensHas xumug: Koura mig  yvammxcs,
yuuteneit u pogureneid. — M.: ACT-ITPECC, 1999

4. Imutpuea A.W., Unbuna JI.B. «Ham nom — Ham 661m» - M.: «3Hanue», 1992

5. [Imuyruna I'.B. IloBTOpsieM XMMHIO Ha MPUMEPAX U3 MOBCEIHEBHOMU KU3HU:
COopHuk 3amanuii ¢ pemieHusiMu 1 otBetamu. M.: APKTH, 2000.

6. CyBopoB A.B. m 1p. VYBIeKaTelapbHbII MHP XUMHUYECKUX MNPEBPAICHUN:
Opurunaneaeie 3agaun mo xumuu. CI16.: Xumus. 1998. — 168 c.

7. Wremmep I''M. Xumusa Ha gocyre: JloMmamrHsas XUMHYECKas J1abopaTopus:
Knura nns ywamuxcs.- M.: [Ipocsemienue, 1996

8. DHumKIoneaus 1id aerter. Xumusa. M.: ABanra +, 2003

HNuTepHeT pecypcebl.

1. http://hemi.wallst.ru/ - DxcriepuMeHTaTBHBINA YY4EOHUK MO OOLICH XUMHH IS
8-11 kmaccoB, mpeaHa3HAYEHHBIM Kak IS M3Yy4YeHUs XUMUHU "¢ Hynq", Tak W s
MOATOTOBKH K DK3aMEHaM.

2. http://lwww.en.edu.ru/ — EcrecTBeHHO-Hay4HBIH 00pa30BaTEIbHBIN TOPTAIL.

3. http://www.alhimik.ru/ - AJIXMMUK - Bam MOMOIIHHK, JIOIIMAaH B MOpE
XUMHUYECKUX BEIIECTB U SIBJICHUM.

4. http://www.chemistry.narod.ru/ - Mup Xwumunu. KadecTBeHHBIC pEakIUd MU
MOJIy4YeHHUE BeIIEeCTB, MpuMepbl. CrpaBodyHbie TaOduUILl. M3BeCTHBIE YyUYEHbBIC -
XUMHKHU.

5. http://chemistry.r2.ru/ — Xumus 1151 MIKOJIBHUKOB.

6. http://college.ru/chemistry/index.php - OtkpbiThIii KOJIeK: XuMus. Ha caiite

B OTKpPBITOM JIOCTYNlE pa3MelleH Y4yeOHMK Kypca «OTkpeiTas Xumus 2.5»,



UHTEepaKTHBHBIE Java-ammuietsl (Mogenu), on-line-cnpaBovyHuMK CBOMCTB  BCeX
U3BECTHBIX XUMHUYECKHX OJEMEHTOB, 0030p WHTepHeT-pecypcoB MO XUMHH
NOCTOSTHHO ~ oOHoBisieTcsi.  "Xpectomatusa" — 23T0 pyOpuka, 1€ CcOoOpaHbl
AHHOTUPOBAHHBIE CCBHUIKM Ha JJEKTPOHHBICE BEPCHUU PA3IUYHBIX MaTEPHUAJIOB,
UMEIOIINECS B CETH.

7. http://grokhovs.chat.ru/chemhist.html - BceoOmiass  ucTtopusi  XUMHH.
Bo3HUKHOBEHNE U pa3BUTHE XUMUU C IpeBHEUIIMX BpeMeH 10 X VII Beka.

8. http://www.bolshe.ru/book/id=240 - Bo3HHUKHOBEHHWE W pa3BUTHE HAYKU
XUMUH.

9. http://www.sev-chem.narod.ru/opyt.files/krov.htm. 3aHUMaTEIIbHBIC OIBITHI
0 XUMHUH.

MarepunanbHO-TeXHHYECKHE CPeICTBA 00yUeHUs

1. MynbTUMEIUIHBINA TPOEKTOP;

2. KOMITBIOTED;

3. IpUHTED;

4. mabopaTopHoe 00opymoBaHue u PEaKTUBHI.
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