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IlosicHuTebHASI 3aNIHCKA

[Ipennaraemast mporpamMma Kypca « XUMHS BOKPYT HAC» OTPAXKAET COJIEpKAHHE
IIPEIMETHBIX TeM 00pa30BaTEeILHOTO CTAHAApTa, JAeT pacnpeaeaeHne ydeOHbIX YacoB IO
paszzienaM Kypca M MocCiIeI0BaTeIbHOCTh U3YUEHHS Pa3IesIoB XMMHH C YI€TOM MEXKIPEIMETHBIX
Y BHYTPHUIIPEMETHBIX CBSI3€H, JJOTMKH y4eOHOTO Mpoiiecca, BO3PACTHBIX 0COOEHHOCTEH
o0yJaromuxcs, orpeeNisieT MUHUMAIbHBIA HA0Op OIBITOB, IEMOHCTPHUPYEMBIX YUUTEIEM B
KJ1acce, JJabopaTOpHBIX padbOT U OMBITOB, BHIIIOJIHAEMBIX 00yJarOIIMMHUCS.

ITporpamma paccuntana Ha 34 yaca (1 gac B Hezenmo). B pamkax 1aHHOTO Kypca
3aIJIaHUPOBAHBI PAKTUYECKUE PAOOTHI.

AKTYaJIbHOCTh: NIPOTPaMMa CO3/1a€T YCIOBHUS JAJIS COUMAIBHOTO, KYJIbTYPHOTO U
po¢heCCHOHAIBHOTO CaMOOTIPEIeTIEHH s, TBOPUECKON caMopeaTnu3aliy JHIHOCTH PEOEHKa,
(hopMUPOBAHUS XUMHUYECKON TPaMOTHOCTH U O€30TTaCHOTO MCITOJIb30BAHUS BEIIIECTB B
TMOBCEIHEBHOM KU3HH.

Henabro n3ydenus Kypca apisgercs (GOpMUpPOBaHHE y yUalIUXCs HHTEPEca K XUMHUH,
pa3BuTHE J1I0003HATEIBHOCTH, PA3BUTHE MPAKTUYECKUX YMEHUN Yepe3 00yueHue MOIeIUpPOBaTh,
O0TpabOTKY MPAKTUYECKUX YMEHHUI U MPUMEHEHHE NOJTyYEHHBIX 3HaHUI Ha mpakTuke. Kpome
TOTO0, IJaHHBIA Kypc MOJAroTaBiauBaeT ydamuxcs k caade OI'D B 9 kitacce u EI'D B 11 knacce.

OcHOBHBIE 33]]a4U TPOTPAMMBI:

Ooyuarowue:

- (opmupoBaHuEe y yyanuxcs HaAy4HOTO MUPOBO33PEHHUS, LIEIOCTHOTO IPEICTABICHUS O
MIPUPO/IE U O BCEOOIEH CBSI3U SBICHUN MTPUPO/IBI;

- OBJIaJIEHUE MPOCTEHIINMHU MPAKTUUECKUMH YMEHUSAMH U HaBbIKAMH B 00J1aCTH XUMUH.

- pa3BUTHE Yy yYalIUXCs YCTONYMBOTO HHTEPECA K XMMHH, KaK HayKe;

- (dopmupoBaHHEe YMEHHUIA: 6€30MMacHO 00paIIaThCsA ¢ XUMUYECKUMHU BEIIECTBAMH,
MpoCTEeHIINM J1ab0PATOPHBIM 000PYIOBaHHEM; COOIOAATH MpaBUila MOBEACHHS BO BpeMs
MIPOBEJICHUS] XUMUYECKOTO IKCIIEPUMEHTA B KaOWHETe XUMUU (XUMUYECKOU JabopaTtopun);
HaOI0IaTh ¥ aHATTU3UPOBAThH (PU3MUECKUE M XUMUUECKUE SIBJICHUS, IPOUCXOISIINE B IPUPO/IE, B
MTOBCETHEBHOM JKM3HH, B JaOOPATOPHBIX OMbITAX; 0OBACHATH PE3Y/IbTATHI OINBITOB; JEJIaTh
0000111eHHS U BBIBOJIbI; CPABHUBATH, YCTAHABIUBATH IPUUNHHO-CIICJICTBEHHbBIE CBSI3H;

Pazeuearowue:

- YIOBJIETBOPEHHE WHIMBUIYAIBHBIX 3aIPOCOB yYALIUXCS, ONPEIEICHUE
HaKJIOHHOCTEH M pa3BUTHE WX TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHUE CIIOCOOHOCTEH K CaMOCTOSITETbHOMY MBIIIUICHHUIO;

- pa3BUTHE KOMMYHUKaTHUBHBIX CIIOCOOHOCTEH, KyIbTYphI OOIICHHUS,

COTpYAHHUYECTBA.
Bocnum bvlearouiue:

= BOCIIUTAHUC YBEPCHHOCTHU B ceOe ¥ OTBETCTBEHHOCTH 3a PE3YJIbTAThI cBoOEH
ACATCIBHOCTH.

- (I)OpMI/IpOBaHI/IC MOTHUBOB HaquO'HCCHC,HOBaTeHBCKOﬁ ACATCIIBHOCTH.

- IPpUBUTHUC UHTECPECCA K UBYICHHUIO SIBIICHUI MpUpoOJbl.

IInannpyemble pe3yIbTaThl 0OCBOCHHUS Kypca.
B xoze nzyueHust JTaHHOTO Kypca B OCHOBHOM (DOPMHPYIOTCS M MOJIy4arOT pa3BUTHE CIIEAYIOIINE
pE3yIBTaThI:



Juunocmuvimu pe3yvmamamu U3ydeHus MpeaIMeTa BISIOTCS CISTYIOIINE YMEHHUS:

Oco3HaBaTh €IUMHCTBO M IIEJIOCTHOCTh OKPY)KAIOILErO0 MHUPA, BO3MOYKHOCTHU €T0
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHIKCHHUI HAYKH.
[TocrenenHo BEICTpanBaTh COOCTBEHHOE IIETI0CTHOE MUPOBO33PEHUE!

- BBIpa0aThIBaTh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIC KH3HEHHBIE BOTIPOCHI,
KOTOPBIE CTABUT JINYHbBIW KU3HECHHBIN OTIBIT;

- Yy4uTbCid  TPU3HABATh NPOTHUBOPEYUBOCTH U HE3aBEPLIIEHHOCTh CBOUX
B3IUISIIOB HA MUP, BO3MOKHOCTb MX U3MECHECHHUS.

YuuTbcs UCIOJIB30BATh CBOM B3IVISAIbI HA MUP /711 OOBSCHEHUS Pa3InYHbIX CUTYaIHi,
pelIeHNs BO3HUKAIOIIKX MPOOJIEM U U3BJICUEHUS dKUZHEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U N3y4aTh B yUEOHHMKAX MO Pa3HbIM MpeIMETaM
MaTtepuai (U3 MaKkCMMyMa), UIMEIOIMI OTHOIIIEHNE K CBOMM HHTepecaM. Mcnonb30BaTh CBOU
MHTEPECHI JUIsl BIOOpa MHAMBHUAYAbHON 00pa30BaTeIbHON TPAeKTOPUH, MOTEHIIMATILHOU OyayIei
po¢eCcCuu U COOTBETCTBYIOMIETO MPO(PHIBHOTO 00pa30BaHUS.

[IproGperaTh ONMBIT yUacTHs B Jielax, NPUHOCAIINX TOJIb3Y JIIOIIM.

OneHuBaTh )KU3HEHHbIE CUTYALUU C TOUKH 3peHusi 0€301acHOro 00pasa KU3HU U
COXPaHEHUS 3/I0pPOBbA. YUUTHCS BHIOUPATh CTUJIb MOBEJCHMS, IPUBBIUKH, 00eCTIeUrBaIOIINe
Oe30macHbIi 00pa3 )KU3HU U COXPAaHEHNE CBOETO 3/I0POBBS, a TAKKE OJIM3KUX JIFOICH U
OKPY>KaIOILIHX.

OneHnBaTh 3KOJIOTHYECKUI PUCK B3aNMOOTHOILICHNH Y€JI0BEKa U MpUpoibl. PopMUpOBATH
9KOJIOTMYECKOE MBIIIJIEHHE: YMEHHE OLIEHUBATh CBOIO JIEATEIbBHOCTh M TMOCTYNKH JIPYTHX
JIOJIEd C TOYKM 3pEHMS COXPAHEHUs OKPYXKAIOLIEH Cpepl.

Cpeocmeom pazeumus ~ JTUYHOCTHBIX pe3yabTaTOB CIIY’)KUT  y4eOHBIN
MaTepHuall U, MPEekKIE BCEro, MPOAYKTUBHBIC 331aHUs yIeOHHMKA, HAIlCIICHHBIC Ha:

- (dopmupoBaHHE OCHOB  HAy4yHOTO  MHPOBO33PCHHS U (PU3HUIECKOTO
MBIIIUICHUS;

= BOCIIMTAaHHC Y6e)KI[eHHOCTI/I B BO3MOXXHOCTHU JUAICKTHYCCKOI'O IO3HAHUWA IPUPOIBI,
= PA3BUTHUEC UHTCIIICKTYAJIbHBIX 1 TBOPYCCKUX CIIOCOOHOCTEM.

Memanpeomemnvimu pe3ynvmamamu B Kypce « XMMHS BOKPYT HAC» SIBJISCTCS
(dhopmupoBaHHe YHUBEpCATbHBIX YaeOHbIX nercTBril (YVY /).

Pecynamuenvie YY/[:

CamocTosTenbHO 0OHAPYKUBATh U (GOpMYIUpOBaTh NpoliieMy B KIACCHON U
WHIUBUyaIbHOW Y4€OHOM IeSITeTbHOCTH.

BeiBuraTs Bepcun perieHus IpooiieMbl, 0CO3HaBaTh KOHEYHBIN pe3yNbTaT, BRIOMPATh U3
NPETI0KESHHBIX CPEJICTB M UCKATh CAMOCTOSTENILHO CPE/ICTBA JOCTHUIKECHUS LIEIH.

CocraBnsaTh (MHAMBHIYAJIbHO HIIH B TPYIIE) IUIAH PEIICHUS TPOOIEMBI.

PaboTas 1o npeiokeHHOMY U (W) CaMOCTOSITENIbHO COCTaBJIEHHOMY IJIaHy,
UCIOJIb30BaTh HAPSAY C OCHOBHBIMHU CPEACTBAMH U JIONIOJHUTENIbHBIE: CIIPAaBOYHAs IUTEpATypa,
¢du3nyeckre npudOPbI, KOMITBIOTED.

[TnanupoBaTh CBOIO HHANBUAYAJIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

PaGoTtath 0 caMOCTOSATEIIEHO COCTAaBJICHHOMY IlJIaHY, CBEPAACH C HUM U LICJIBIO
ACATCIIbHOCTH, UCITPABIIAA OIJ_II/I6KI/I, HCIIOJIb3Yysd CaMOCTOATCIIBHO HO,I[O6paHHBIe cpeacrna.

CaMOCTOSITEIIbHO OCO3HABATh IMPUYIHUHBI CBOCTO YCII€Xa UJINM HCYCIICXAa U HAXOJUTh CITIOCOOBI
BbIXOa U3 CUTYyallUU HCYCIICXA.

YMeTh OlleHUBAaTh CTEIICHD YCIICITHOCTHU cBOeH I/IH,Z[I/IBI/I,Z[yaJlLHOﬁ 06p8.30BaTeJ'IBHOI71
ACATCIBHOCTH.

I[aBaTB OLCHKY CBOUM JIMYHOCTHBIM KaUCCTBAM U UCPTAM XapaKTCpa (((I(aI(OB 5[))),
ONpCACIIAATEL HAIIPaBJIICHHUA CBOCI'O pa3BUTUA (((KaKI/IM s X049y CTaTb»,
«UTO MHEC IJIs 3TOIr0 HaJa0 CI[eJ'IaTL»).

Cpeocmeom ghopmuposanus perynaTuBHBIX Y Y]] CIIy>KUT coOI01€HUE TEXHOJIOTUU



pOoOJIEMHOTO AUAJIOTa Ha ATAIle U3YUEHHsI HOBOTO MaTepHaja U TEXHOJIOT s OLIEHUBAHUS
00pa3oBaTeNbHBIX JOCTIKEHUH (Y4eOHBIX YCIIEXOB).

Ilo3nasamenvnuvie YY/I:

AHaNM3MpoBaTh, CPABHUBATH, KIacCU(PUIIMPOBATH M 0000IATH N3YICHHBIC TTOHSITHSL.

CTpouTh JOIrMYHOE pacCyXJI€HUE, BKIIOYAIOIIEE YCTAHOBIEHUE IPUUUHHO- CJIECTBEHHBIX
CBSI3EH.

[IpencraBnsaTh HHPOPMALIUIO B BUJE KOHCIIEKTOB, TAaOJIHII, CXeM, TPaHKOB.

[IpeoOpazoBbiBaTH HHGOPMAITUIO U3 OJHOTO BUIA B IPYTOl U BRIOUPATH yI0OHYIO /s ceOst
bopmy ukcarum 1 npencTaBiIeHUs HHOOPMAITHH.

Hcnonb30BaTh pa3nuyHble BUABI UTEHUS (M3ydarollee, IpOCMOTPOBOE, 03HAKOMUTENIBHOE,
IIOMCKOBOE), IPUEMBI CITYIIAHMUS.

CamMomy co3/1aBaTh HCTOYHUKN MH(OPMalLMU pa3HOTO THUIIA U JUIS pa3HbIX ayAUTOPHil,
cobmoiaTh MpaBuiia MHPOPMAITMOHHON O€30TaCHOCTH.

YMeTh UCTI0Ib30BaTh KOMITBIOTEPHBIE 1 KOMMYHHMKAIIMOHHBIE TEXHOJIOTUU KaK HHCTPYMEHT
JUIS TOCTHUYKEHUS CBOUX Lieieil. YMeTh BbIOMpaTh afeKBaTHBIE 3a/1a4e MPOrpaMMHO-allliapaTHbIe
CPEICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus no3HaBaTeNbHBIX Y'Y [l CIy’KUT yueOHBII MaTepua U npexie
BCEr0 MPOJYKTUBHBIC 3a/laHUS yueOHMKa, HalleJIEHHbIE Ha!

- TMPOEKTHUPOBAHUE U MPOBEACHUE HAOIIOJCHUS MPUPOHBIX SIBICHUH C
HCI0JIb30BAHNEM HEOOXOUMBIX U3MEPUTEIBHBIX TPHOOPOB;

- BOCNHUTaHUE YOSKJIEHHOCTU B BO3MOXHOCTH JHAIEKTUYECKOTO MO3HAHUS MPUPOIbI;

- NMPUMEHEHHE MOJyYSHHBIX 3HAHUH U YMEHUH IS pElICHHSI MPAKTHICCKIX 3a71a4
MOBCEIHEBHOM KU3HU.

Kommynukamuenwvie YY/I:

OTtcTauBas CBOIO TOUKY 3pE€HUS], IPUBOJAUTH apTyMEHTHI, MOATBEPXkAas ux (pakramu.

B nuckyccuu yMeTh BBIABUHYTh KOHTPApPTyMEHTHI, Iiepepa3upoBaTh CBOIO MbICIIb
(BIasieHre MEXaHU3MOM DKBHBAJICHTHBIX 3aMCH).

Y4uTbCS KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, YMETh MPU3HABATH OIINO0YHOCTh
CBOEro MHEHHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €TO.

Pa3znnyath B MMCbMEHHO U YCTHOM pedr MHEHUE (TOUKY 3peHus), T0Ka3aTelbCTBa
(aprymeHTBl, aKThl), TUTIOTE3bI, AKCKHOMBI, TECOPHUH.

YMeTh B3MISIHYTh Ha CUTYallMIO C HHOM MO3UIIMH U IOTOBAPUBATHCS C JHOAbMH UHBIX
MTO3ULIMI.

Cpeocmeom ¢popmuposanusi KOMMYHUKATUBHBIX Y'Y J[ CyKUT cOOIIOIEHUE TEXHOJIOTUN
po0IeMHOT0 Auasora (MmoOyKIalolui U MOABOIALINI TMAJOr) U OpraHu3aius paboThl B MajbIX
TpYIIax, a TAKKe UCTIOIB30BAHUE HA YPOKAX JIEMEHTOB TEXHOJOTUU MPOAYKTUBHOTO YTECHUSI.
Ilpeomemnvimu peynvmamamu u3y4eHus Kypca sBISIOTCS CIEAYIOIUE YMEHUS:

dopmMupoBaHUE OCHOB HAYYHOTO MUPOBO33PEHUS 1 XUMUYECKOTO MBIIIIJICHUS;

JlnanekTnyecKuil MeTo] MO3HAHUS IPUPOIBL;

Pa3BuTHe HHTEIEKTya IbHBIX U TBOPUYECKUX CIOCOOHOCTEN;

[IpumeHeHue MoTydeHHBIX 3HAHUM U YMEHUH ISl pElIeHHs] IPAKTUUYECKHX 3a/1a4 IOBCETHEBHOM

KU3HU.

[IporpamMma npenycMmatpuBaeT GopMUpOBAHUE Y MIKOJIBHUKOB CIETYIONIUX 001ey4eOHbIX
YMEHHI U HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB ACITETLHOCTU U KITFOUEBBIX KOMITETEHITHIA:

Tlo3nasamenvHasn desmenbHOCIb:

- HCIIOJIB30BAHUC I TMO3HAHUSA OKPYIKAKOMICTO MU PaA PA3JIMYHBIX CCTCCTBECHHO-
HAayYHBIX MCTOIOB: Ha6J'IIO,Z[eHI/Ie, N3MCEPCHUC, SKCIICPUMCHT, MOJACINPOBAHNC,

- (bOpMI/IpOBaHI/IC YMeHI/Iﬁ pasinyarb (I)aKTBI, THUIIOTE3bI, IPUYUHBI,
CJICACTBHA, 1OKa3aTC/IbCTBA, 3dKOHBI, TCOPUU;

- OBJIaACHHC aJICKBATHBIMHA crocobamu peaicHu-d TCOPCTHICCKUX n
OKCIICPUMCHTAJIbHBIX 3a/1a4;



- IpUOOpETeHNE OIBITAa BBIIBM)KEHUS THUIIOTE3 VI OOBSICHEHUS! M3BECTHBIX
(aKTOB U 3KCIIEPUMEHTATBHON MPOBEPKHU BBIIBUT'AEMBIX THIIOTE3.
HnpopmayuoHHO-KOMMYHUKAMUBHAS 0esIMeNbHOCb!

- BIAJCHHUEC MOHOJIOTHYECKOM A JIHAJIOTUYECKOM peyublo, pa3BuTHE
CIIOCOOHOCTH TTOHMMATh TOYKY 3PCHHUS COOSCeTHUKA ¥ TIPU3HABATH MPABO HA WHOE
MHEHUE;

- UCIIOJIb30BAHUEC IJId PCIICHHA ITO3HABATCIbHBIX U KOMMYHUKATUBHBIX
3aaa4 pas3JIMYHbIX HCTOYHHUKOB I/IH(bOpMaIII/H/I.

Pegnexcuenasn desmenvbrnocmy:

- BJIQACHHUEC HAaBbIKaMW KOHTPOJIA U OLCHKU CBOCH ACATCIIBHOCTH, YMCHUEM
NpeaABUACTb BO3SMOJKHBIC PE3YJIbTAThl CBOUX I[€I>'ICTBI/II>'I;

OcHoBHasl popma opzanuzayuu yuednoz2o npoyecca — HabIIOIEHUS, IKCIIEPUMEHT,
JTUCKYCCHS, JISKIIHS, TPAKTUIECKUE 3aHATHUS

Texnonoz2us 06yyenus — TEXHOJIOTUS IPOOIEMHOTO 00yUEHUS

Buowi u hopmul konmpoas

Bupg konTpOIIs dopma KOHTPOJIS

YCTHBIN UHOUBUOYATILHBILL ONPOC
@ponmanvuwiii onpoc

MMACbMEHHBIN XUMU4eckut OUKmManm
mecm

MPAKTUYECKHUI nabopamopHas paboma
1a60pamopHblil Onvlm
npakxmuueckas paboma

rpaduyecKui mabauya

HaOJIroIeHue

CaMOKOHTPOJIb

OcHOBHBIC TE€XHOJIOTHH:

TEXHOJIOTUS MPOOJIEMHOT0 00yUeHUs

- TEXHOJIOTHS IPOOIEMHO-IUATIOTUYECKOTO O0yICHU I
- TEXHOJIOTHS Pa3HOYPOBHEBOTO OOYUCHHUS;

- TEXHOJIOTHSI 00Y4EHHUs B COTPYIHUYECTBE;

- KOMMYHUKaTHUBHAsI TEXHOJIOTUSI.

Br160p TexHONOTHMI 1 METOIMK 00YCIIOBIEH HE00X0AUMMOCThIO AU depeHtnanu u
WHIMBUYAIN3alUU 00y4YEHUS B LIeNAX Pa3BUTHs YHUBEPCAIbHBIX YUEOHBIX IEHCTBUM 1
JIMYHOCTHBIX Ka4yeCTB LIKOJbHHKA.

B kauecTBe Beaymeil METOAMKU NIPU PeATU3ALUU TPOrPaMMBbl PEKOMEHTyETCS U CIIOJIb30BaHUE
po06IeMHOro 00yueHHs. DTO CIOCOOCTBYET CO3/IaHUIO MOJIOKUTEIILHOM MOTUBAIIMM U HHTEpeca K
M3YUYEHHIO MpeIMeTa, akTUBU3UpYyeT oOydeHune. CoBMecTHOE peleHre npoOieMbl pa3BUBaeT
KOMMYHHUKa0eIbHOCTh, yMEHHE padoTaTh B KOJUIEKTUBE, pelllaTh HETPAAULIMOHHBIE 33aJauH,
UCIOJb3Ysl MPUOOPETEHHBIE TPEIMETHBIE, HHTEIJIEKTYalIbHbIE U 0OII1e 3HAaHHSI, YMEHHUS U HaBBIKH.

Ha srane BBe/ieHHs 3HAHUI MCIIONIB3YETCS] TEXHOJIOTHS MTPOOJIEMHO - TUATIOTHYECKOTO 00ydeHus,
KOTOpast MO3BOJISICT OPraHU30BaTh UCCIIEAOBATEIBCKYIO pabOTy yJalUXCsl Ha YPOKe U
CaMOCTOSITEIIbHOE OTKPBITHE 3HAaHUH. Ha 3aHATHSAX BBEACHUS HOBBIX 3HaHUI MMOCTAHOBKA IPOOIEMbI



3aKJIFOYACTCs B CO3/IaHMU YUUTEIeM NPOOJIeMHON CUTYalluu U OPraHU3alluK BBIX0/a U3 HEee OJHUM
U3 TpeX Coco00B: 1) yauTeNb caM 3a0CTPSIeT MPOTUBOPEUHE MPOOIEMHON CUTYaIlMU U COOOIIAeT
npo0seMy; 2) Y4CHUKH OCO3HAIOT MPOTUBOpeUre U GOPMYIHPYIOT podiieMy; 3) yUUTENb TUATIOTOM
o0y /1aeT yIeHUKOB BBIIBUT'aTh U MPOBEPSITH THIIOTE3HI.

O:xunaemble pe3yabTaThl pealu3aluyd Kypca «XuMUsS BOKPYT Hacy

Yuyamuecs Hay4aTcs:

-3HAYECHUIO IIOHATUH: TEJIO, BEIECTBO, CBOMCTBA BEIECTBA; arperaTHOE COCTOSHHUE: a3,
AKHUJKOCTb, TBEPJIO€; XUMUUECKUN SKCIIEPUMEHT; KMCII0TA, 11€J104b; (PU3UYECKOE SIBICHUE,
XUMMUECKasl PeaKiys, MPU3HAKN PEeaKliy; 3HaYeHHE TEPMUHOB: HHIUKATOP, PHIBTPOBAHUE,
azicopOLus; BUTAMUHBI; YCIOBHBIE 0003HaUEHUs, MPUMEHsIeMbIe B XUMUU: [] ra3; [] ocanok; 3 HeT
3anaxa; H Her uera; Buer Bkyca; P xopomo pacrBopumsliii; M manopactsopumslii; H
HEPaCTBOPHUMBI;

-IIPUMEHATh OCHOBHOE XMMHYECKOE JIabopaTOpHOE 000pyI0BaHUE;IPAaBUIIA TEXHUKU
0€30MMacCHOCTH IPH MPOBEJICHUH OTIBITOB C HArPEBAHUEM BEIIECTB HAa CHUPTOBKE, CO CTEKISTHHON
MOCY/IOH, C UCIIOJIb30BAHUEM KHCJIOT U 1iesiouel (pa30aBiIeHHbIX), C U3MEPUTEIbHBIMU TPUOOPAMHU:
BECHI, TEPMOMETP (CIIUPTOBOI);

- 0e30macHO ompeeNsaTh OCHOBHBIC CBOWCTBA BENIECTBA: I[BET, 3aMaX, pACTBOPHMOCTb,
arpe€raTHoe€ COCTOAHHUE; OIMMChIBATDb IIPU3HAKHU XUMHAYECKOU p€aKknumn; COCTABJIATH OIMUCAHUC CBOICTB
BEIIIECTBA TI0 MPABUJTY «IISTH MAJbIEB»: 1) arperaTrHoe CoCcTosiHKE; 2) 1BeT; 3) 3anax; 4) BKYC; 5)
PacTBOPUMOCTb;

- 0e30IMacHo 00pamaThCs ¢ XUMHYECKMMHU BEIIECTBAMH M 000pYJOBaHHUEM; TUIAHUPOBATH
U TPOBOJIUTH HECIOXKHBIC XHUMHYECKHE OSKCIIEPHMEHTBI, OTHCHIBATh HAOIIOACHUS IIPH
MPOBEACHUUXUMUYECKUAX OTIBITOB, U3MEPSATH MacCy TBEPABIX BEIIECCTB;

- CaMOCTOSITEIBHO KOHTPOJIUPOBATh X0 IKCIIEPUMEHTA, aHATM3UPOBATh, CPABHUBATH H
JIeTIaTh BBIBOJIBI,

- 3a00TUTKCSI O 37I0POBOM 00pa3e KU3HU,

MIpeIBUJIETh TOCIEACTBUS JESITEbHOCTH JII0/IeH B IPUPOJIe(KOHKPETHBIE TPUMEPHI);
HaOMIOIATh MPEIMETHI U SBJICHUS 0 MPEI0KEHHOMY IJIaHY UJTH CXEME;

- 0pOpMIIATH pe3yabTaThl HAOMIOICHUI B BUJIE MPOCTEUIIINX CXEM, 3HAKOB, PUCYHKOB,
OTHCAHUM, BBIBOJIOB;
- CTaBUTh MPOCTEHILINE OTIBITHI.

Coaep:xanue nporpaMmmsbl pakyJIbTATUBHOI0 Kypca « XHUMHA BOKPYT
HAC»

Beenenne (1 1)

Xumus — HayKa O BCHICCTBAX. Beniecta BOKpPYI' HaAcC. KpaTKI/Ie CBCACHHUA U3 HCTOPUHU
Pa3BUTHUA XUMHYECKOM HAYKHU OT OTACJIbHBIX 3HAHUU JI0 HCJICHAIIPABJICHHOTO U3YUYCHUS
BCIICCTB U MMPOLECCOB.

Tema Nel. «Xumuueckas taboparopus» (7 4)

HpaBI/IHa TEXHHUKHU 0€30MacHOCTU. XUMHUYCCKAs na60paT0pI/151. XuMuueckas nocyna.
Ha60paT0pHLIfI ITaTUB. CHI/IpTOBKa. O6pa1ueHHe C KHMCJIOTaMH, IICJI0OYaMHU, S10BUTBIMU
BCIICCTBAMH. MCpBI HCpBOfI TMOMOIIH ITPU XUMHUYCCKUX 0KOTaX U OTPABJICHUAX. 3KCKprI/I}I.



IIpakTnyeckue padorTnl

Ne 1 TIpaBuna Th npu pabote B kaOMHETE XUMUHU.
Ne2 3HaKOMCTBO ¢ XUMHUECKOI TabopaTopueit
Ne3 IIpu3sHaku u ycii0BUS XUMUYECKUX PEAKLIUH.

Tema Ne2. «Xumus u miianera 3emJs» (44)

Cocra armocdepsl. Kucimopos kak BaKHEHITNN KOMIIOHEHT aTMOC(EphI. YTIICKUCIIBIN Ta3 U
€ro 3Ha4YCHHE IS )KUBOM MpUpoabl U yenoBeka. Boma. CoiicTBa Boabl. UKCThIE BEIIECTBA U
cmecu. CiocoObl pasneneHusi cMeceid. PacTBOphI HACHINIEHHBIE M HEHACHINIEHHbIE. KpucTaibl.
PacTBOpBI ¢ KHCTTOTHBIMU U OCHOBHBIMH CBOWCTBaMHU. MIHIMKaTOpBI. PacTeHHs] — MHAMKATOPEI.
CocraB 3eMHOM KOpbl. MuHepasbl ¥ TOpHbIE Opobl. [IpupoaHbIie pecypehl U UX XUMHUYECKast
nepepadoTtka. [Ipencrasnenue o pynax. buocdepa. PacturenbHblil ¥ )KUBOTHBIN MUD Ha 3eMIIE.
XUMUS 1 OKpYKarolas cpeaa. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPebL.

IIpakTuyeckune padoThI

Ne4 «PacTBOpeHHME B BOJIe caxapa, COJU. 3aBapuBaHuWe dYas, Kode, MPUTOTOBIECHUE
HAacCTOEB, OTBAPOB.

Ne5 «Metonpl paznenenus cMeceil: pUIbTpOBaHKE, BhIMIApUBAHUE, pa3/iesieHUe MPU OMOIIU
JIETUTEIbHON BOPOHKH; Pa3/ieICHHE TBEPON CMECH MECKA U HKEJIE3HBIX OMUIIOK MTPU MTOMOIIU
MarauTa» Ne6 «IIpuroToBiieHne HaCHIIIEHHOTO pacTBOpa COJIM. BoipaluBanue KpuCTaaioBy.

No7 «McipiTaHne MHAUKATOPAaMH PaCTBOPOB CObI, MbLIIA, JUMOHHOMW KACIOTHI»

No8 «HMcnipiTaHEe MHAMKATOPHBIX CBOMCTB COKOB, OTBAPOB, BAPECHBS.

Tema Ne3. «Mcropust xumun» (24)

AJTXUMHYECKUN MEPUOJ B UCTOPUHU XUMUU. JKU3Hb U HaydHas nedarenbHocTh [ U.
MenneneeBa u M.B. JlomoHocoBa. Xumuueckasi peBotonusi. OCHOBHbIE HAMPABJICHUS Pa3BUTHS
COBPEMEHHOM XUMUHU.

Tema Ne4. «Xummust B 0bITY» (204)

Caxap u ero coiictBa. [lone3Hble u BpenHble 4epThl caxapa. HeoOpluHOE IpuMeHeHue
caxapa. PactutenbHsble u 1pyrue macia. [louemy pacturenbHOe Maciio 1oJie3Hee JKUBOTHBIX
AKHUPOB. UTO Takoe «aHTHOKCUIAHThI». CoJa MUILEBasi WM ABYYIJIEKUCIbII HAaTpUH U ero
cBoiicTBa. OnacHblil OpaT NUIIEBOH COJBI — COJIa KAJIbLIUHUPOBaHHAs. YeM moJie3Ha nuuieBas coza
U MOXeET JI1 OHa ObITh ontacHON. CTOJIOBBIN yKCyC M yKCYCHast 3cceH1us. CBOWCTBA YKCYCHOM
KUCIIOTHI M €€ pu3uooruyeckoe Boaeicraue. Jymucteie Beniectsa 1 npumnpassl. ['opunna.
Iepen 1 naBpoBsIi iucT. BanwnuH. @pykToBble scceHuy. Kakyro onacHOCTh MOTYT
IIPEJCTaBIATh APOMATH3ATOPbI UM U BKYCOBBIE 100aBKU. AnTeka. ANITe4HbIH HOJl U ero
cBoicTBa. [loueMy loz HaO JepKaTh B IVIOTHO3AKYIIOPEHHOM CKIIIHKE. «3€IEHKa» UIH PacTBOP
OpHIIMAaHTOBOTO 3e1€Horo. HeoObuHbIe CBOMCTBA OOBIYHOM 3€IEHKH. ACIIMPUH U €ro CBOMCTBA.
Yro nosiezHee: acnupuH Wi yncapuH. [lepexucs Bogopoaa u rugponuput. CBONCTBA EPEKUCU
Bojopoja. [lepmanranar kanus. Kakyro onacHOCTb MOXKET NPEACTABIATh MapranuoBka. HyxHa mu
B JIOMAIlIHeH antedke 6opHas kucioTa. Crapble JeKapcTBa, Kak ¢ HUIMU HOCTYNHUTh. Yero He
XBaTaeT B Ballled anTeuke. BaHHas koMHaTa Uiy yMbeIBaJIbHUK. Mbu1o niau Mbuta? Otinuune
XO35IIICTBEHHOTO MbLJIa OT TyaseTHoro. ll{eno4ynoi xapakrep X03s1iCTBEHHOrO MbuIa. ['opuT m
MbLIO. UTO Takoe «kuakoe Mplio». CTupalbHble

MOPOIIKH U APYTUC MOIOIIUC CPCACTBA. Kakue IMOPOLIKHU CAMBIC OITACHBIC. Hano nu omacatbcs
KUIKUX MOKOMIUX CPECACTB. KaJ'IBI_II/IHI/IpOBaHHaH coga n TpHHanHﬁ(I)OC(I)aT — AJIA 4€ro OHHu
34€Ch. Connb JIJIsl BAHHBI U OMBITHL C HEM.



Kaneﬂuapﬂo-TeMaaneCKoe IJIAHUPOBAHUE

Ne Tema 3aHATUA Conepxanue KoJsm4yecTBO 4acoB
BCEro (TEOpHs | mpak
THKA
1 BBenenue — 1uaca [Ipaktuueckas padora Nel IlpaBuna TexHuku 1 1
[IpaBuna Th . Xumus | 0ezonacHocTy npu paboTe B XMMHUECKOMN
HayKao BeIlleCTBax naboparopun.becena o BenecTBax, UX OTIAUIUIX
Hcropus xumun JApYr OT JApyra,CBOMCTBAaX BELIECTB.
Kpartkue cBeneHust U3 HICTOPUU Pa3BUTHUS
XUMHYECKON HAYKH OT OTAEIbHBIX 3HAHUU J10
LeJICHANTPaBJICHHOTO U3YUYEHUS BEIIECTB U
MIPOIIECCOB.
Tema Nel.
«XuMuyeckKas
Ja6oparopus» (7 4)
2,3 | IlpaBuia TeXHUKH [IpakTrueckas pabotaNe2. ITpaswma Th mpu | 2 2
0€30MaCHOCTH. pabote B kabuHere xumun. OOparieHue ¢
CoBpeMeHHbIE KHUCJIOTaMH, IIEJI0YaMU, STOBUTHIMHU
METO/IbI BelecTBaMu. Mepsl IepBOil MOMOIIH NPH
HCCTIEI0OBAHUS. XUMHUYECKUX 05KOTaX U OTPABJICHUSIX
DKCKypcust B | CoBpeMEeHHBIE METO/IbI UCCIIEIOBAHUS. D K C K
XUMUYECKYIO yp CH S B XUMHUUYECKYIO J1a00paTOPHIO.
71a00PATOPUIO [IpakTrueckas pabora Ne3.3HaAaKOMCTBO C
XuMmuueckas mocyja | XMMHUYECKOH 1abopaTopHei.
HarpesarenbHbie [Ipaktuueckas pabota Ne4. [lpusnaku u
puGOpHI 1 YCIIOBHSI XUMHUYECKHX PEAKIIUH.
HarpeBaHue
4 Yucteie BemectBa | [1IP Ne5 «Metoapl paseneHust cMecei: 1 1
cmecu.CrocoObl (bunbTpOBaHNE,BBITAPUBAHKE, Pa3JICICHUE TPU
pa3zieneHus CMECe. | IOMOILHU JEIUTEIbHON BOPOHKH; PA3CIICHHUE
TBEPJOI CMECH TIECKA U 7KEJIE3HBIX OMUIIOK ITPU
MIOMOIIX MarHuTa»
5 Kpucranib ITP Ne6 «IIpuroroBiieHHE HACBIILIEHHOTO 1 1
pacTBOpa
coJid. BeipanmBanue KpuCTaIOBy.
6 PactBOpEI C [TPNe7 «McnipiTaHNe HHAWKATOpaMH pacTBOpoB | 1 1
KHUCIIOTHBIMU U COJIbl, MbLJIa, TUMOHHOW KUCJIOTBI»
OCHOBHBIMH
CBONMCTBAMH.
7 WNHnukatopsl. [TP Ne8 «McnbpiTanre MHAUKATOPHBI 1 1
Pacrenns — CBOMCTB COKOB, OTBapOB, BAPECHbSI.
WHJIMKaTOPBI.
8 Teopus JlaGopatopHblii onbIT Nel 1 0.5 0.5
JJIEKTPOIUTUYECKO M | «BriusHUE pacTBOPUTENS HA AUCCOLIUAIIUION»
mucconuanuu.Cna
Oble U CHIIbHBIC
AIEKTPOJIUTHI
Tema Ne2.
«XuMHA 1 IJIAHETA
3emuasn» (44)




U Ipyrue Macina

PACTUTCIILHOC MACJIO MOJIC3HCC JKUBOTHBIX
)I(I/IpOB.qTO TaKO€ KaHTHUOKCHAAHTBI»
I[eMOHCTpaLII/IOHHHﬁ ombIT «OKHCIICHHE KUPOB»

9 Cocras atmocdepsl. | KpaTkast ucTopusi OTKpPBITHSI KUCIOPO/IA. 1
Kucnopon [Tony4yenue kucnopoia U3 nepMaHraHaTa Kajaus.
aTMocdepsl. Peakuun oxucnenus. OKUCIIEHNE KaK UCTOYHUK
Yriexkucisli sHepruM. JIeMOHCTPAIMOHHBIH OTIBIT
NPUPOJBI M Y€JIOBEKA | KpyroBOpOT YIJIEKUCIIOTO ra3a B

npupoze.3arpsizHenne armocdepsl. Bpen
TaOAKOKYpPEHUS

10 | Cocras 3emHO# KOpBI. | 3eMHast Kopa U ee cocTaB. DopMHUpOBaHHUE 0.5 0.5
Munepainsl u 3eMHOMKOPBI. KpaTkue cBeieHus 0 CTpOeHUH
TOPHBIETIOPOBI. aTOMOB.

[Ipuponusie Urto Takoe npupoHbIe pecypchl DKOHOMUS
pecypchl U ux MIPUPOIHBIX PECYPCOB U COXpaHEHUE
XUMHYECKas OKpyXarouen cpezpl. [[eMOHCTpAallMOHHBIN OIIBIT
nepepaboTka. ««BoccTaHOBUTENBHBIE CBOMCTBA BOJIOPOAA
[Ipencrasnenue o

pyrax

11 | Buocdepa. Urto nmpoucxoauT B 6nochepe Haiiei 3emiu. 1
PacturenpHsbli Ponp noussl. Kakue aeMeHTsI Ha3bIBAKOTCS
U KUBOTHBIN OMOTEeHHBIMHU U TIOYEMY.

MHp Ha 3emIe.

12 | Xumus u Bnusnue JeSITeIbHOCTH YeJIOBeKa 1
OKpYXKaromas OKpYyxaroiyto cpeny. CrnocoObl 3aIUThI
cpena. XUMHYECKO OKPYXKarOIEH Cpebl.
e3arpsA3HeHue
OKpYXaIOIIEH CpeIbl
Tema Ne3.

«HUcTopust xumum»
(29)

13 | Anxumuyeckuii Anxumusi — ApeBHEHIINI mpoodpa3 XuMuu. 1
IIEPHOJ] BUCTOPUU «DPm10cO(CKUI KaMEHb» U «IITUKCHP
XUMHH MOJIOAOCTH». AIXMMUCTHI B Poccun

14 | )Ku3zub u HayuyHas Bxiag BENMKUX y4eHBIX B Pa3BUTUE XUMUU 1
JESITEIILHOCTD OcHoBHas XapaKTepUCTHKA
M.B.JlomoHOCOBa 1 XUMHUYECKONPEBOJIOIUN
JA.N.Menneneesa Hazpanus. CumBoJibl U GOpMYITBI — UCTOPUS
Xumnyeckas HMCOBPEMEHHOCTb.
pesouronnss OCHOBHBIE
HaIpaBJICHUS
pa3BUTHSA
COBPEMEHHOU
XUMHH
Tema 4. « Xumus B
ObITY» (204)

15 | Kyxns. Caxap u Caxap u ero cpoiicta. [lone3nsie u BpeaHsie
CBOICTBa 4yepThl caxapa. HeoObIuHOE IprMeEHeHue caxapa.

16 | Kyxus. Pacturensueie| Pacturenbheie u apyrue macina.llouemy 0.5 0.5




17 | Kyxus. Cona nuieBast| Coja nuieBast WM JIBYYyTJICKUCIBIA HATPUHN U 0.5 0.5
Kyx#ns. CronoBsiit ero croiictBa. OnacHbIl OpaT MUIEBOMN COIBI—
YKCYC UYKCYCHast coJia KalbIIMHUpOBaHHas. Yem mnoJie3Ha
ACCEHIUSA MHUILEBAst COJIa U MOXKET JIM OHA OBITh OMACHOM.
JIONe24 CTO0BBIN YKCYC M YKCYCHAsl 3CCEHLUS.
CBOIICTBa YKCYCHOM KHCIIOTBI U €€
¢du3noIornUecKoe
BozaeiictBue.JIO Ne5
18 | Kyxus./lymucreie JymmcTeie BemecTBa U npurpasbl. ['opuunna. 1
BelecTa u npurpassl| [lepen u maBpoBbii mucT. Banunun. @pyKkTOBBIE
scceHumu. Kakyro onacHOCTb MOTyT
MIPEJICTABIATh apOMATH3ATOPBI IMUTITH U
BKYCOBBIE JI0OABKH.
19 | Anreuka. AnTedHbIit Ho 1 ero cBoicTBa. [Touemy no 0.5 0.5
AnNTeuHblid WO U HAJI0 I€p’KaTh B IUIOTHO 3aKyNOPEHHOU
€ro CBOMCTBa ckisiake.JIO Ne6 «Bosronkay
20 | Anreuka. «3enéukay | «3enéHkay wiu PacTBOp OpHILTHAHTOBOTO 0.5 0.5
WJIU PacTBOP 3enéHoro. HeoObIuHbIEe CBOICTBA OOBIYHOMN
OpUITHAaHTOBOTO 3en€Hku.JIO Ne7
3eJ1E€HOTO.
21 | JlomamrHss ACTIMpPHH WU alleTUIICATTUITNIOBAs KUCIIOTa 0.5 0.5
anTeyka. ACUpUH ero cBorcrTBa. UTo nose3Hee: aClnupuH WA
yrcapuH,Hypoden nin uéynpoden?JION8
22 | JlomamHss antedka. | HyxHa iu B TomarmiHel anteuke OopHas 1
Yerone xBaraer B | kuciorta.Crapble JIEKapCTBa, KAK C HUMU
Balei anreyke? MOCTYNUTh. Yero He XBaTaeT B Balleh
anTeuke.
23 | MarasuH. MoryT 1 IpeCTaBJIATh OMACHOCTh BEIIEeCTBA 1
OmnacHeie U3 X035UCTBEHHOTO Y MPOAYKTOBOTO Mara3uHoB?
BElIleCTBA Cepamodiotast — JUid 4ero oHa ¥ 4To ¢ Hei
MO3KHO crienatb. Kanuitnas cenutpa (kanueBas
CeJINTpa) MaMMHUAYHas CeIUTpa. A MpH 4éM TYT
nopox?
24 | Anrexa. PeakTuBebl Anrteka — pail g xumuka. Kaxmoe jnexkapcTBo
—XxuMu4ecKkuil peaktuB.HaunHaem c nepekucu
BOI0poa. JleMOHCTPAIIMOHHBII OTIBIT
25 | Anreka.SInoBureie S noBUTHIN opMalIiH U OeCIICHHAs IIF0K03a — 0.5 0.5
BEIECTBA YTO ke MeXKIy HuUMU o61ero? Cepedbpum
MeHbIE U3JIeNUs U ieJaeM EOYHbIE  Iaphl.
A Kak  MOJYy4YUTh MEIHOE 3epKayio?
26 | Anreka. Unnukatopsl | MTHAMKATOPBI VIS KMCIIOT U IIEJI0UYeH U3 1
anTeku.OnbITel ¢ QeHoapTaIenHOM, CYIIEHON
YEPHUKOU, UCITaHICKUM MXOM
U IPYTHMH JIEKapCTBAMU
27 | Anrexa.HeoObrunbie | Emé  HeoObruHsle jekapcTBa. «KapOonen», 1
JIEKapCTBa «BpeTHaMCKUH O0anb3aMy, «JInkomoguity u
OTIBITHIC HUMU.J[eMOHCTPaIlMOHHBICOTIBITHI.
28 | Xo30mok wiu rapaxx. | BeH3WH, KEpOCMH W Jpyrue  «- L

bensun, kepocun
CaztoBbIi y4acTOK.
Menubili u
Jpyrue Kynopocsl.
Can u oropon.
SImOXUMHKATEL.

uHBD». OOBIKHOBEHHBIH IIEMEHT U €T0
onacHble cBOWcTBa.MenHbIN U apyrue
KyIopochl. MOHO JIM XpaHUTbMEIHbBIN
KYIIOPOC B AJIFOMUHUEBOU

nocyne. noxuMukaTel. 3a0bIThIE
s10XUMHUKaTel. UTO ¢ HUMU fienaTh?




29 | Bannas komHara | Mputo win Mbuta? OTiaHYHe X035HCTBEHHOTO 1 0.5 0.5
MbLIa OT TyajieTHOro. ll{enouHoi xapakrep
XO3SIMCTBEHHOTO Mbl1a. ['opur s MbLIO.
Yrto Takoe
<GKUKOEMBLIO». JIeMOHCTPAalMOHHBIN OMBIT
30 | Baunas koMHara. CrupaibHbIe TOPOIIKH M PYrHe MOIOIINE 1 0.5 0.5
CrupanbHblie cpenctBa. Kakue mopoiiku cambie OMacHbIE.
MIOPOIIKHU U IPYTHE Hagmo nu omacatbes )KUIKAX MOIOIIUX CPEJICTB.
MOIOIIIUE CPEACTBA KansrmaupoBanHas cona v tpuHatpuiidocdar —
KanbumuaupoBannas | mjst 4yero oHu 37ech. Cob 1711 BaHHBI U
cojJia ¥ TpPUHATPUI OIBITHI C HEW. JIeMOHCTPAlMOHHBINA OTIBIT
docdar
31 | Ammuak Jlabopatopusiii orbIT Ne9 «OcHOBHBIC cBOMCTBa | 1 0.5 0.5
.X0341CTBEHHBII amMMHaka» .PactBop ammmuaxa.
MarasuH. CTeKII00YUCTUTEIH.
PactBop ammuaxa
32 | MunepanbHbIe JIaGoparopusrii obiTNe 10 «Onipeienenne 1 0.5 0.5
yaoOpeHusi- aMMMAYHOU CETUTPhI U MOYEBHUHBI
TIPUPO/THBIC
COCTMHECHUS
33 | Kanbuwmii.Coenune JlabopatopusIii onbiT Nel 1 1 0.5 0.5
HUSA KaJILIA «B3auMogeiicTBHE U3BECTKOBOU BOJIEI C
YTJIEKUCIIBIM Ta30M»
34 | Xumust moBCIOAY. 3ammura ucciieIoBaTeIbCKUX MPOSKTOB. 1 1
Htorosoe 3ausrtue. TlonBenenue UTOroB
HUroro : 34 17.5 16.5




yqeﬁHO-MeTOI[I/I‘lECKOC H MaTCepPUATBHO-TCXHUIECCKOC o0ecneueHune
06p330BaTeHBHOFO nmpouecca
y‘leﬁHO-MeTOI[H‘leCKHﬁ KOMIIJIECKT:

1. Mupmmua, H.B. Xwmma. 8-9 kmaccel. COOpHUK DIEKTUBHBIX
KypcoB. Bonrorpan. Yuurens, 2012r.

2. AJIEKCUHCKUN B.H. “3anumarensHble ONBITBI [0 XUMHUHK
Kuura JUTSL yIUTeIs. — 2-¢ U3, ucnp. — M.: [Ipocsemenue, 1995.
3. Anukb6epoBa JL.IO. “3anumarensHas XUMHUS: Kaura TUIA

yyamuxcs, yaureneid u poaureneit. — M.: ACT-ITPECC, 1999
4. Nmutpuesa A.U., Unbuna JI.B. «Ham gom — Ham O661T» - M.: «3Hanuey», 1992

5. IMuuyruna I'.B. TloBTOpsieM XuMuio Ha MpUMeEpax M3 MOBCEIHEBHOMN KU3HU:
COopHuK 3aanmii ¢ pemeHussMu 1 otBetamu. M.: APKTHU, 2000.

6. CyBopoB A.B. u 1p. YBnekaTenbHbIIi MU XHMHYECKHUX MTPEBpAIICHUI:
OpurunaanbHblie 3anaun o xumun. CI16.: Xumms. 1998. — 168 c.

7. lremmnep I''. Xumus Ha pocyre: [omamiHsss XxuMudeckasi 1abopaTopusi:
Kuura mis ygamuxcs.- M.: [Ipocsemenne, 1996

8. Dunumkionenus g gerei. Xumus. M.: Asanra +, 2003

HNHTepHeT pecypcsbl.

1. http://hemi.wallst.ru/ - DxcnepuMeHTANBHEIN YdeOHHUK 10 OOMIEH XUMUK 1T 8-
11 kiaccoB, npegHa3HAYEHHBIN KaK I U3Y4EHUS] XUMUH "'C HYJIA", TaKk U JUIs
IIOATOTOBKH K DK3aMEHaM.

2. http://www.en.edu.ru/ — EctecTBeHHO-Hay4HbIi 00pa3oBaTeIbHbIH OPTAI.

3. http://www.alhimik.ru/ - AJIXUMUK - Bai NOMOLIHYK, JOLMaH B MOPE
XAMHYECKHX BEIIECTB U SBIICHHI.

4. http://www.chemistry.narod.ru/ - Mup Xumun. KauecTBeHHBIE PEAKLIIUK 1
MOJTydeHue BemiecTs, mpuMepbl. CripaBouHble TaOUIBI. MI3BeCTHBIE yIEHBIC - XUMUKH.

5. http://chemistry.r2.ru/ — Xumus 11si IKOJIEHUKOB.

6. http:/college.ru/chemistry/index.php - OTKpBITBII Kostemk: xumus. Ha caiite
B OTKPBITOM JIOCTyIle pa3MelneH y4eOHuk Kypca «OTkpbiTas Xumus 2.5»,

7. untepakTuBHbIE Java-anmetsl (Mogenu), on-line-crpaBouHuk CBOMCTB Beex
M3BECTHBIX XUMUYECKHUX JIEMEHTOB, 0030p MHTEpHET-PECYPCOB 10 XMMHH TIOCTOSIHHO
oOHoBIsIeTCs. "XpecTomarus” — 3TO pyOpHKa, I/ie COOpaHbl AHHOTHPOBAHHBIC CCHUIKH
Ha 3JICKTPOHHBIC BEPCHH PA3JIMYHBIX MaTEPHAJIOB, UMCIOIIHECS B CETH.

8. http://grokhovs.chat.ru/chemhist.html- Bceo6miast nicropus Xumunm.
Bo3HukHOBEeHME U pa3BUTHE XUMUU ¢ ApeBHeimmx BpemeH 10 XVII Beka.

9. http://www.bolshe.ru/book/id=240 —Bo3HukHOBEHHE 1 PA3BUTHE HAYKH XUMHHU.

10. http://www.sev-chem.narod.ru/opyt.files/krov.htm. 3anumarenbHbIC OMBITHI 11O

XUMUH.

MarepnanbHO-TeXHHYECKHE CPeICTBA 00y4eHHs
1. mynbTUMEnMIHBIN IPOEKTOD;
2. KOMIBIOTED;

3. mpuHTeEp; 1abopaTopHOE 000PYAOBAHUE.
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