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IMosicHuTeIBLHAS 3aNIMCKA

PaGouass mporpamMma Mo BHEYPOUHOW JEATENbHOCTH Kypca «XHUMHS BOKPYT Hac»
OpPUEHTUPOBAaHA Ha pealnu3alil0 B LEHTpe O00pa3oBaHUA €CTECTBEHHOHAy4YHOU U
TEXHOJIOTMYECKON HampaBieHHOCTell «Touka pocra», ¢ Lenblo Pa3BUTUS Yy OOy4YaOLIUXCS
€CTeCTBEHHOHAYYHOH, TPaMOTHOCTH, (OPMHPOBAHUS KPUTHUYECKOTO M  KPEaTUBHOTO
MBIIUICHUS, COBEPUICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHONH M  TEXHOJIOTHYECKOMN
HANpaBJICHHOCTH, a TAKXKE JJIS MPAKTHUECKOW OTPAabOTKH yd4eOHOro mMarepuana mo ydeOHoOMY
npeaMeTy «XUMHUS».

I'maBHoOM mpoOJieMoil B IpenojaBaHWM XMMHHU B HACTOAIIEE BpeMs ABISETCS TO, YTO
XUMHUYECKHE 3HAHHUS HEOOXOMUMBI KAXKIOMY 4YEJIOBEKY, OHH OINPEICNSIOT palioHaIbHOE
MOBEICHUE YEJIOBEKA B OKPYXKAIOIIEH cpesie, HeOOXOAUMBbI B TOBCEAHEBHOM u3HHU. [IIKoapHUKH,
Jla U B3pOCJbIC JIFOW, YACTO HE OCO3HAIOT 3HAYMMOCTHM XHMHMUYECKUX 3HAHMN W M3-32 CBOEH
XUMHYECKO 0e3rpaMOTHOCTH COBEPILIAIOT OLIMOKU MPHU OOpaIleHUH C BEUIECTBAMH B OBITY.
AKTYyaJIbHOCTB BBEJICHUS MPEJIaraeMOoro Kypca ONpeaensieTcs HECKOIbKUMH MPUYUHAMU:

-CII0)KHOCTh Y4€OHOTO MaTepuasa 1o XMMHH,

-COKpaIlleHHE KOJINYECTBA YYCOHBIX YaCOB HA NU3YUCHUE XHUMHUH,

-YMEHbIIEHNE BPEMEHH, OTBOJUMOT0 HA XUMHUECKUIN SKCIIEPUMEHT Ha YpOKax,

- HEeBEepHasg XUMHUYECKass WUH(popMaIus, mouepnHyTas mkodpHukamMu u3 CMU no nadana
W3Y4YEeHUS IIPEeIMETA.

XumHsi - CIOXKHasi Hayka, TpeOyromas OT YYEHUKOB BHUMAHUS, TPYAOIIOOUS,
YCUIYMBOCTHU, CITIOCOOHOCTH HAOJI0/IaTh, PA3MBILUIATh U aHAIU3UPOBaTh. HaunHaeTcs uzydeHue
3TOro TpeaMeTa B 8-M kiacce. JJoBOJIBHO TO3/IHO, KOT/Ia HHTEPEeC K O0OYUEHHUIO Y 3HAYUTEITHLHOU
YacTH LIKOJIBHUKOB CHIDKaeTcs. [lo yueOHOMY IiaHy Ha OBIIaJIeHHE METOAaMH M MpUeMaMu
ydueOHON paboThl HE OTBOJUTCA CIEIHAIBHOTO BpeMeHH. Ha oBianeHue nepBOHAYaIbHBIMU
XUMHUYECKUMH TOHATHSAMH, Ha OTpabOTKY HaBBIKAa MPOBEJICHHUS XUMHUYECKOTO JKCIIEPUMEHTA,
MIPOBEICHUS UCCIIEIOBATEIBCKON PabOTHI OTBOJUMOTO 10 YIEOHOMY TUTaHY BPEMEHH HE XBaTaerT.
Pemnth wacte 3TUX mpobieM U OAHOBPEMEHHO MPOOYIUTh MHTEpPEC K XUMHH MOKHO 4Yepe3
IpOrpaMMy BHEYPOUHOH AESITeNbHOCTH IS ydammxcs 7-9 knaccoB “XuMus BOKpYr Hac’.
Jannplif  Kypc mpu3BaH chopmupoBaTh yMeHHE HaONI0JaTh, JAeNaTh BBIBOJABI Ha OCHOBE
HAONIOZICHUH, TOJYyYUTh TEPBOHAYAIbHBIC TOHATHS O BEIIECTBAX, HMX COCTaBe, Kiaccax
HEOPTraHWYECKHUX BEIECTB, IPOU3BOAUTH JJIEMEHTAPHbIE XUMHUECKUe pacueThl. [Ipeqnaraemblit
KypC OpHUEHTHPOBAaH Ha 3HAKOMCTBO U OOBSICHEHHWE XWUMUYECKHX SIBJICHUH, dYacTo
BCTpEUaIoNIXcs B OBITY, CBOWCTB BEIIECTB, KOTOPBIE CTOSAT JIOMa Ha TOJKAaX M B amnTeyke.
XUMHUYECKUE TEPMHUHBI U TIOHATHS BBOJSTCS MO MEepe HEOOXOAUMOCTH OOBSICHUTH TO WU MHOE
SIBJICHHE.

Heab kypca «XHMHUS BOKPYT HAC»:
Coznanue ycrnoBuil sl GOPMHUPOBAHUS €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS IIKOJIBHUKOB,
pa3BUTHE UCCIIEI0BATEILCKOIO IMOAX0A K U3YYEHUIO OKPYKAIOIIETO MUPa;

3agaum Kypca «XMMHsA BOKPYT HAC»

3agaun:

obpazosamenvHule:.

e (opMupoOBaHHE TEPBUYHBIC MPEACTABICHUS O MOHATUAX: TEJO, BEUIECTBO, MOJIEKYJA,
aToM, XI/IMI/I‘—IeCKI/Iﬁ JJIEMEHT,

e O03HAKOMJIEHHME C MpOCTEHUIel Kinaccudukaiuei BemecTs (o arperaTHoMy COCTOSTHUIO,
M0 COCTaBy), C OMHCaHUEM (PU3MYECKUX CBOWCTB 3HAKOMBIX BEIIECTB, C (PU3HMUECCKUMU
ABJICHUAMHU U XUMHUYCCKUMHU peaKLII/I}IMI/I;



e 0TpadoTKa TEX MPEAMETHBIX 3HAHUM U YMEHMH (B MEPBYIO OUEPEb IKCIEPUMEHTAILHBIE
YMEHUs, a TaKKe€ YMEHUS pellaTh pacyeTHble 3aJaud), Ha (POPMUPOBAHME KOTOPHIX HE
XBaTaeT BPEMEHU IIPU U3YYEHUU XUMUM B 8-M U 9-M Kiaccax;

e O3HAKOMJIEHME C  SIPKUMH, 3aHMMATEJIbHBIMK, 3MOLIMOHAIBHO HACBIIIEHHBIMU SMH304aMU
CTAQHOBJICHUSI U pa3BUTUSI XMMHH, YEro y4WTENb, HAXOIICh B BEYHOM LIEWTHOTE, IOYTH HE
MOXKET ceOe M03BOJUTH;

e (¢opMupoBaHMe IIPAKTUYECKMX YMEHUN M HABBIKOB, HAPUMEpP YMEHMs pa3feisiTh
CMECH, HCIONb3ysd METOJbl OTCTauBaHMsA, (UIBTPOBAHUS, BBIIAPUBAHMS, YMEHUS
HaOII0aTh M OOBSACHATH XMUMHYECKHE SBICHHSA, MPOHMCXOJSAINIME B TPHPOIE, OBITY,
JIEMOHCTPUPYEMBIEC YUUTENEM; YMEHUs paboTaTh C BEIIECTBAMM, BBIIOJIHATH HECIIOKHBIE
XUMHUYECKHE OTIBITHI, COOTIOIAaTh MpaBMia TEXHUKH 0€3011acHOCTH;

e pacmIMpeHHe NPEICTaBICHUN ydJaluXcs O BaXKHEHUIIMX BEILECTBAaX, X CBOMCTBAX, POJIU
B IIPUPOJIE U )KU3HU YEJIOBEKA;

e (opmupoBanune YCTOWYHMBOTO [IO3HABAaTEJIbHOIO  HMHTEpPEca K  XHMMHUH,
KOMMYHHKAaTHBHON KOMIIETEHIINH;

pazeusarowue:

e Ppa3dBUTHe TO3HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B mpoliecce
MIPOBEICHUS XUMHUUYECKOT0 IKCIIEPUMEHTA, CAMOCTOSITEIIBHOCTA TPUOOPETEHUS 3HAHUN B
COOTBETCTBUM C  BO3HUKAIOIIMMU  JKU3HEHHBIMH  TOTPEOHOCTSIMH;  y4eOHO-
KOMMYHUKATHUBHBIX YMEHUI; HABBIKOB CAMOCTOSITEIILHON PabOThI;

e pacHIMpeHHe Kpyrozopa ydalluxcs C IMPUBICYECHUEM JOINOJIHUTEIbHBIX HCTOYHUKOB
uHpOpMaLNH;

e pa3dBUTHe YMEHHIl aHaTU3UPOBATh MH(OPMALIKIO, BBIICTATH TJIaBHOE, HHTEPECHOE.

e HMHTerpauMs 3HaAHUHU MO MPEAMETAM €CTECTBEHHOI'O LIMKJIAa OCHOBHOM IIKOJIBI HA OCHOBE
y4eOHOM AUCHUTUTUHBI «XUMUS

socnumamenbHble.

BOCIIUTAHME OTHOIICHUS K XMMHUU KaK K OJHOMY U3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY 00IedenoBedyeckor KynbTyphl; Kypc HaieneH Ha mpuoOpeTeHue
3HAHUW W HABBIKOB, HEOOXOJMMBIX B MOBCEIHEBHOMN XU3HM MPU OOpaIllEHUH C BemiecTBaMu. B
XOJIe BBITIOTHEHHSI JJA0OPATOPHBIX U MPAKTHUECKUX PadOT y yuammxcs GopMHUpyeTcs yMeHue
MpaBUILHO OOpamaThCs C BEIIECTBAMH. OJTO BAXKHOE MPAKTHUYECKOE YMEHHE HEOOXOAMMO
aro0oMy dYenoBeKy. BrimonmHeHue 1ab0paTOpHBIX pabOT pa3BUBAaeT yMEHUS HAOMOIaTh U
OOBSCHATh XUMUYECKUE SBJICHHS, CPABHUBATD, BBIJCISTH TJIABHOE, YCTAHABIMBATH MPUUUHHO -
CIIEICTBEHHBIC CBS3M, JIeJaTh 00OOIIEHUS, CTOCOOCTBYET BOCIIMTAHUIO UHTEpEca K MOTYyYCHHIO
HOBBIX 3HaHUH, CAMOCTOSTEIbHOCTH, KPUTHYHOCTH MBIIIJICHUS.

bonpmimacTBO  nMabopaTopHbIX  paboOT, MpeiaraéMbIX B JaHHOM  Kypce, MOTYT
BBITIOJIHSITHCSI HEOOJBITUMHU TPYNIIaMU YYEHUKOB. DTUM JOCTHUTAETCS U Jpyras 1eib - HAy4YnuTh
[IKOJILHUKOB OOIIMM MpUEMaM COBPEMEHHOW HAayYHOW JAESITeTbHOCTH,  KOJUICKTHBHOMY
TJIAHUPOBAHUIO HKCIIEPUMEHTA, €r0 MTPOBEACHUIO U 00CYKICHHUIO PE3YJIbTaTOB.

Bonee panHee wu3yueHHWE XUMHH CIHOCOOCTBYeT WHTETPAllMd XUMHH C JPYyTUMHU
€CTeCTBEHHO-HAyYHBIMU TUCHUIUIMHAMU. B miaHe comep:kaHUs 3TO O3HAYaeT 3HAYUTEIIHHO
Oojee TMPOMYKTHBHBIE METANpPEIMETHBIE CBS3M HAa BCEM NYyTH MPOXOXKICHUS pPEeOSHKOM
€CTECTBEHHOHAYYHBIX MpeAMETOB (Onosoruu, reorpapuu, GU3NKU, XUMUN).

Peanuzanus gaHHOW mNporpamMMbl IMO3BOJSET MOBBICUTH Y YYalIUXCA IO3HABATEIbHBIN
WHTEPEC K MPEAMETY XUMHUSI.

Ha m3yuenue xypca «XuMHs BOKPYT Hac» - OTBOJIUTCS Bcero 34 yaca, u3 pacuera — 1
y4eOHBIN Yac B HEJIEIIO.

B ocnose BH/I nexuT cUCTEMHO-AEATENBHOCTHBIA MOAXO0, KOTOPBIA MPEANOIaraeT:
®BOCIIHTAHNUE W Pa3BUTHE KA4eCTB JIMYHOCTH, OTBEYAIOIIMX TPeOOBaHUIIM
MH(POPMAIIMOHHOTO O0IIECTBA;



® OpPUEHTALMIO Ha pe3yJabTaTbl O00pa30BaHUS KaK CHCTEMOOOpa3yrOIUi KOMIOHEHT
Kypca, I/I€ pa3BUTHE JMYHOCTH OOYYaroIIerocss Ha OCHOBE YCBOCHMSI YHMBEPCAJIbHBIX
y4eOHBIX JICHCTBHIA, TO3HAHUS U OCBOCHHS MUPA COCTABIISICT LIEJb U PE3YyJIbTaT 00pa30BaHMUS;

eyueT HHIUBUAYAJIbHBIX BO3PACTHBIX W  HMHTEJUICKTYAIBHBIX  OCOOCHHOCTEH
oOyJaromuxcs;

e o0ecricueHHe MPEEMCTBEHHOCTH HAYaJIbHOTO OOIIEro, OCHOBHOTO M CPEIHEro
(mosHOTO) 00IIETO 0OpPa30BaHMS;

® pa3HOOOpa3ue BUJOB JACSATEIbHOCTH U YU4€T HHIUBUAYAIbHBIX OCOOCHHOCTEH KaXI0To
oOyyaroIerocsi, 00ecleYMBaIOLUIMX POCT TBOPYECKOrO0 IMOTEHLMANA, I03HABaTEIbHbBIX
MOTUBOB, oOoramenue (opM B3aUMOJEHCTBHA CO CBEPCTHHKAMH U B3pOCIBIMH B
IIO3HABATEJIbHOM NEATEIbHOCTH;

® rapaHTUPOBAHHOCTH TOCTHKCHHA IINIAHUPYCMBIX PE3YJIbTaTOB OCBOCHHA BHCYPOUYHOT'O
Kypca «XHUMHUSA BOKpPYT' HAac», 4TO U CO34aCT OCHOBY JIA CAMOCTOATCIBLHOTO YCIICHIHOI'O
YCBOCHU O6y‘~IaIOIJ_II/IMI/IC$I HOBBIX 3HaHPII>i, YMeHHﬁ, KOMHeTeHHI/Iﬁ, BHUAOB H crmoco0oB
JACATCIIBHOCTH.
MeTOI[BI H IIPUCMBI:

- XUMHUYECKUM OSKCIEPUMEHT, HAYMHAIOIIMKACA CO 3HAKOMCTBA C IpenapaTUBHOMN
XHMHUEH;

- IPUKJIAJIHBIE 3aHATHS, MO3BOJISIOIIME B3IJSIHYTh Ha OKPYKAKOWIMKA MUp TIJa3aMH
XHMHKQ;

- packpeiTME MeCTa XUMHUM KaK MHTETPUPYIOLIEH HAyKH uepe3 YCUJICHUE

MEXITPEAMETHBIX
CBsI3€H C IPYTUMHU NPEIMETAMU;
-3aHMMATEIILHOCTD;
-pacKpbITHE 3HAYCHUS XHUMHH B OOECIIEYEHUH 3SKOJIOTHMYeCcKor Oe3onmacHoCTH. DopMmbl
MIPOBEJICHUS 3AHATUI:
-3KCIIEPUMEHT,
-Oecena,
-XUMHYECKas urpa.

I[lnanupyemble pe3y/ibTaThl 00yUeHUsI

B pesynsrare wu3ydeHuss kKypca «XHUMHS BOKPYr HAc» ydalluecs JOJDKHBI OBJIAAETh
YHHUBEpPCATbHBIMU YYEOHBIMU JIEHCTBUSMU U crocobamu AesITeNbHOCTH Ha JTUYHOCTHOM,

MCTAIPEAMCTHOM U MPEAMCTHOM YPOBHE.

JIMYHOCTHBIE PE3YJAbTAThI

yuawuecs O0NHCHDYL:

® 3HAaTh OCHOBHBIE MPUHIIMIIEI OTHOIIECHUS K KHBOM U HEXXHUBOM MPHUPOIE;

e 1MeTh C(HOPMHUPOBAHHOCTH IO3HABATEIbHBIX HMHTEPECOB M MOTHBOB, HAIIPABICHHBIX Ha
U3y4YeHHE JKUBOW M HEXUBOW MPUPOJBI; MHTEIIEKTYaIbHBIX YMEHUH (J10Ka3bIBaTh, CTPOUTH
pacCyXacHus, aHAJIU3UPOBATh, CPAaBHUBAThL, ACJIATh BBIBO/BI,

® JCIIOJIB30BaTh IPHOOpPETEHHBIE 3HAHUS M YMEHUS B TPAKTUUYECKOH JEATETBHOCTH U
MOBCEHEBHOM KU3HU JUIA:

v’ 00bsSCHEHWS XUMUYECKHX SBJIICHHMN, IPOUCXOISAIINX B IPUPOJIE, OBITY U Ha
IPOM3BOJICTBE;
v/ 3KOJOTHYECKH IPAMOTHOTO MOBEICHHS B OKPYXKAIOIIEH Cpejie;
v' 6e30MacHOro o0palieHus ¢ TOPIOYUMH U TOKCHYHBIMHU BEICCTBAMH,
1a00paTOPHBIM 000PYIOBaHHUEM;
IPUTOTOBIICHHS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY.
- KPUTUYECKOH OIIeHKH MH(OPMALIMH O BEIIECTBAX, UCTIONIB3YEMBIX B OBITY;

AN



® [OHMMATh CMBICA M HEOOXOIUMOCTh COOJIIOJICHUS TPEANUCAHUN, TpeasiaraéMblX B
MHCTPYKLHUAX 10 UCIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUH U JP.;

® 0CO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUMN I IPAKTUUECKON AESITEIbHOCTU YEJI0BEKA;

e O00BEKTUBHO OLEHUBATHh MH(POPMAIIUIO O BEUIECTBAX U XUMHUYECKUX MPOIECccax, KPUTHUECKU
OTHOCHUTBCSI K TIICEBJJOHAYYHOM HH(OpMaIUM, HEAOOPOCOBECTHOW peKiiaMe, Kacarouecs
VCIIOJIb30BaHUs PA3JINYHBIX BEILECTB;

® pACIICHHMBAaTh HAy4YHBIE OTKPBITHA KaK pe3yJabTaT JJIMTEIbHBIX HAONIOJCHUNA, OIBITOB,
Hay4HOU IIOJIEMHMKH, IIPEOJOJICHHS TPYAHOCTENH U COMHEHUM.

MeTanpeaMeTHbIE Pe3VIbTAThI

yuawuecs 00NICHbL:

J OBJIA/IETh COCTABJIAIOLIMMH HUCCIIEN0BATEIbCKOM 1€ATEIbHOCTH, BKJIIOYasi YMEHHE
BUJETh IpOOJEeMy, CTaBUTb BOIPOCHI, BBIJBUIATh TUIIOTE3bl, JABaTh OIpPEIECICHUS
HNOHATUSIM, HaONIOAaTh, IPOBOIUTH IPOCTEHIIME SKCIIEPUMEHTHI, JAENarb BBIBOABI U
3aKJIIOYEHUS], CTPYKTYpUPOBaTh Marepuai, OObsICHATh, I0Ka3bIBaTh.

. yMeTh paboTaTth ¢ pasIUYHBIMA HMCTOYHMKAMH XUMHUYECKOH HH(MOpManuu
(HayyHO-TIOMYJIIPHOW JIMTEPATypOH, CIPAaBOYHUKAMH), AHAJIU3UPOBATH HH(POPMALHUIO,
peoOpa3oBbIBAThH €€ U3 OAHOI (POPMBI B APYTYIO;

. YMEThb aJIeKBaTHO MHCIIOJIb30BATh pEUEBBIE CpEICTBA JUISI JUCKYCCHUM U
apryMEeHTaluu CBOEH IMO3ULMH, CPAaBHUBATh pa3Hble TOUKHM 3PEHUsS, OTCTaUBaTh CBOIO
MO3UIHIO, YBAXKUTEIBHO OTHOCUTHCS K MHEHUIO OKPYKAIOIIUX;

o 0CO3HaBaTh 3HAUYEHUE TEOPETUYECKUX 3HAHUM I NMPaKTHUECKOW NeATeIbHOCTU
4eJI0BeKa.

IIpeaMeTHbIe pe3yabTaThl
Yuawuecs oonorcnvl 3uamo u nonumams:

® XUMUYECKYI) CUMGOJIUKY: 3HAKM HEKOTOPBIX XHMMHUYECKHX JJIEMEHTOB, (OpPMYIbI
XMMHUYECKHX BEIECTB; KJIACCHU(PUKAIINIO BELIECTB 10 arperaTHOMY COCTOSIHUIO M COCTaBY;

® gavicHenluue Xumuyeckue NOHAMUA: XUMUS, XUMUYECKUE METOJbl U3yUEHHs, XUMUYECKUI
AIIEMEHT, aTOM, HOH, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAsl U MOJIEKYJISIpHAsE MacChl, BELIECTBO,
KJIacCU(UKaIlMs BEIIECTB, XUMHUECKas peakius, KOppo3us, GuiIbTpOBaHUE, AUCTUILIALNSA,
ajicopOIMs; OpraHWyeckass W HEOpPraHWYecKass XWMHS; OKHUPBI, YIJIEBOIBI, OENKH,
MHUHepaJIbHbIE BEIIECTBA; KAUECTBEHHBIE PEAKIINU;

® OCHOGHblE 3aKOHbI XUMUU: COXPAHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa BEILIECTBA;

® gadicHenluiue eulecmed U Mamepuaibl: HEKOTopble METajlIbl, CEpPHas, COJISIHAsL, a30THas U
YKCYCHasi KMCJIOTHI, IIEJI0YH, aMMHUaK, XUPBI, MbLIA, TJIFOKO3a, caxaposa, kpaxmai, CMC;

ymemy:

® Ha3vleamb OTAEIbHBIE XUMHUYECKHE DJIEMEHTHI, UX COEJAMHEHHS; MU3yYEHHBIE BEIECTBa IO
TPUBHUAIBLHON WJIM MEXKTYHAPOJHON HOMEHKIIATypE;

® @bINOAHAMb XUMUYECKUN SKCIIEPUMEHT MO PACHO3HABAHUIO HEKOTOPHIX BEIECTB; PacyeThl
M0 HAaxXOXIEHWIO OTHOCUTENHbHONW MOJEKYISIPHOW Macchl, JOJHM BELIeCTBA B pacTBOpE,
HIIEMEHTA B BEILIECTBE;

® npoeooump CaMOCTOSITENIbHBIM MMOMCK XUMHUYECKOW UWHGOpMAlMU C HCIOJb30BaHUEM
Pa3IMYHBIX WCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX W3JIaHHWHA, KOMIBIOTEPHBIX 0a3 HTaHHBIX,
UHTEPHET-PECYPCOB);

IIpoOsieMHOe M TNpPOeKTHOe O0y4YeHHe - OCHOBHBICE METOJbl BEACHUS 3aHATHH, T.K. KypC

HACBIIICH JEMOHCTPAIMOHHBIMH ONBITAMH, MPAKTUYECKUMHU HAOIIOJACHUSIMH, HEOOIBIIUMU

UCCIICIOBAaHHSIMH.

HUrorosbiii KOHTPOJb (ITA):



1. Ycenemnas 3amura npoekTa (B KOHLE U3yUEHHUS] MOIYJIs).

COAEP)XAHUE
(1 yaca B HeeJ10, Bcero 34 yaca 3a 1 roa o0y4uenmus)
Tema 1. IlepBonayajibHble XMMUYecKHe NOHATHA (6 YacoB)

IIpenmer xumuu. Urto uzyuaer xumus. llonstue BemecTBo u teno. Puznueckue cBOMCTBA
BelleCcTB. BelecTsa B OKpyXaromeM Mupe. XapakTepUCTHKH Tell U BemecTB. KpaTkas ucropus
XUMUU. AJTXUMHSL.

Mertonpl Mo3HaHMUSA NPUPOIBI: HAOMIONEHHE, SKCIEPUMEHT, MojaenupoBaHue. McrouyHuku
XUMHUYECKOH nH(popmanuu, e€ IoTydeHue, aHAJIU3 U TPE/ICTABICHUE €T0 PE3yNbTaToB.

OOume npaBuia TEXHUKH O€30IIaCHOCTH B XMMHUYECKOH J1abopaTropuu. 3HAKOMCTBO €
npocTeidmmM JabopaTopHbIM — 00OpynoBaHueM (mpoOupka, kojba, J1abopaTOpHBIA CTakaH,
BOPOHKA, IHUIIETKA, IINATEIb, IUIACTMACCOBBIA M METAJNIMYECKHM IUTATUBBI, JEp)KaTenb sl
npobupok). Harpesarenbublii mpubop, ocodoeHHOCTH amenu. [IpaBuiia HarpeBaHus BENIECTBA.
W3meputenbHble MpUOOPBI: BEChbl, TEPMOMETP, MEH3ypKa (€AMHHUIBI W3MEpPEHUH, IIKaia
npubopa, 1eHa JeNeHus, Ipeaesl U3MEPEHU, ITPaBUiia OJIb30BaHU).

CocraB BemectBa. Ilomsatuss «arom», «monekyna», «uoH». lIpocTele M cioXHBIE
BELIECTBA. XMUMHYECKUH DIIEMEHT.

Crpoenue BemectBa. Kpucrammueckoe cocTosHue BemecTBa. Kpucrammueckue
pemeTky TBepAbIX BemecTB. Juddysus. BpoyHoBckoe nBmkeHue. BemecTBa MOIEKYISIpHOTO U
HEMOJIEKYJISIPHOIO CTpOeHUsl. AMOp(HBIE BellleCTBa. ArperaTHble COCTOSIHHS BEIleCTBa.

3HaKM XUMHUYECKUX D3JIEeMEHTOB. Xumuueckue (opmynbl. MHAEKCH U K03(D(OUITUCHTHI.
KauecTBEeHHBII U KOJIMYECTBEHHBIN COCTAB BellecTBa. OTHOCUTENbHAS aTOMHAs U MOJIEKYJISIpHAs
Macca. Pacuer OTHOCHUTEIbHBIX MOJIEKYJISPHBIX Macc BewlecTB. PacdeTrl 1mo XUMUYECKUM
dbopmymnam.

Yuctele BemecTBa U cMecu. MaccoBast 1oy BeliecTBa B cmecu. Pacuer MaccoBo nonu
BEIIECTBA B CMECH.

PactBopbl. 3HaueHne pacTBOpPOB B MpUPOAE U KWU3HM desnoBeka. Konnentpanus. Pacuer
MaccoBOM JOJM BEIECTBA B pacTBOpe. THUIBI Cpeasl pacTBOPOB: HEWTpasbHas, KUCIOTHas,
menoyHas. [lonstue 00 wuHaMkaropax. Mctopust OTKpbITUS HHIAUKaTOpoB. IIpuponHbie
WHIMKAaTOpPbl: 3aBapeHHBIM 4Yal, COK KpacHOW KamyCTbhl, COK CBEKJIbI, JYyK, YECHOK.
CuHTeTHYeCKHEe HHAMUKATOpBL: JakMyc, (eHondranenH. l3meHeHue LBeTa HWHAMKATopa B
KHUCJIOTHOW U ILIEJIOYHOU cpele.

IIpakTuyeckune padorsi.l.llpaBuna TexHuku OezomacHOCTH Hpu paboTe B KaOMHETE
xuMud. O3HaKoMJIeHHE ¢ J1abOpaTOpHBIM OOOPYIOBaHMEM U HArpeBaTelIbHbIMU NpHOOpaMu.2.
Ornucanne XUMHUYECKOTO dJIeMeHTa 1Mo ero nosoxenuto B [ICXD. 3. BripanuBanue KpucTamionB
COJH (JTOMAIIIHSSA).

Jlaboparopubie ombiThl. 1.  Onucanne  QuU3MUECKHMX  CBOMCTB  BEILECTB.
2.PacnpocTpaHeHue 3amaxa OJEKOJIOHA, JYXOB HWIIM JE30Jl0paHTa Kak mpouecc nudpdys3un. 3.
HaGnronenne OpOYyHOBCKOTO JBMIKEHHS YACTHYEK UYEPHOW TYIIM TIOJ MHUKPOCKOIOM. 4.
Huddy3us nepmaHraHata kanus B okenatuHe.5. O3HaKOMJIEHME C BEIIECTBAMH pa3HOTO
ctpoenust. 6. MccnenoBanne KUCIOTHOCTH Pa3IMUYHBIX 00BEKTOB

Jlomamnue ombIThl. 1. M3roToBieHne Mojeneld MOJEKYJ XMUMHUYECKHX BEILECTB M3
wiactuinHa. 2. uddys3us caxapa B Boje. 3. ONbITH ¢ 3aKPBITON MJIACTUKOBOM OyTHUIKOM. 4.
N3yueHne cocraBa HEKOTOPHIX OBITOBBIX M (PapMalleBTUUECKUX IPENapaToB, COAEPIKAIIUX
npumecu. 5. MccnenoBanne KHCIOTHOCTH Pa3WYHBIX OOBEKTOB MPH TOMOIIM TPHPOTHBIX
WUHIUKaTOPOB.

Tema 2.

SIBiennsi, npoucxoasimye ¢ BemecrsaMu (7 4acoB)



®uznyeckue SBICHHA B XHUMUU: KPUCTAIUIM3ALMs, BbIIAPUBAHHWE, BO3TOHKA BEIIECTB,
¢unbrpoBanre. Pu3NyecKUe SBICHUS U XUMHUYECKue mpeBpauieHus. OTindyre XUMHYECKUX
peaknmii oT (U3MUECKUX sBIeHUNA. [Ipu3HAKM XMMHYECKHMX peakiuid. Peakium ropeHus.
[TonsiTHE O KAUECTBEHHBIX peaKUUAX. POJIb XUMUH B )KM3HU YEJIOBEKA.

IIpakTnyeckne padorbl.4.0uncTka 3arpsA3HEHHONM IOBapeHHOW conu. 5.PemieHue
SKCIIEPUMEHTAIIBHBIX 33/]]a4 Ha PAaclIO3HABAaHUE BELIECTB.

JlaGoparopHblie onbIThl. 7. CIUPTOBAst HKCTPAKIUS XJIOPOPHIUIA U3 JTUCTHEB KOMHATHBIX
pacTeHuii 8.AncopOUpyOIIKE CBOWMCTBa aKTUBUPOBAHHOTO yris. 9. Ilpw3Haku XUMHYECKHX
npespaiienuii. 10. [Tonydaem HoBbie BemecTBa. 1. [IpuroroBiaeHne n3BECTKOBOM BOJBI U OIIBITHI
C Hel.

JlomamHue onbIThl. 6.PasneneHue cmecu cyxoro MoOJIOKa W PEYHOro Iecka.’.
OrcranBaHue B3BECH MOPOILKA /i1 YUCTKU MOCYbl B BOAE U €€ JeKaHTalus.8. PactBopeHue B
Bojie Tabnetku acupuna YIICA.

Tema 3.Xumus B 0bITy (21 yaca)

3.1 Xumus Ha kyxue (14 yaco)
CocraB nuinu: opraHuyeckue BeuiecTna (OesKu, XKUPBI, YIIIEBO/Ibl), MUHEPaIbHbIE BELIECTBA,
BUTaMUHBI.
IToBapeHHass comp u €€ cBoucTBa. IlpuMeHeHue Xxmopuza HATpuss B XO3SUCTBEHHOU
JieATenbHOCTH YenoBeka. Korga conp — sa.
Caxap u ero cBoiicTBa. [lone3Hble u BpeiHble 4epThl caxapa. HeoObIuHOE IpUMEHEHUEe caxapa.
Pacturensuble u apyrue Macna. [louemy pacturenbHOe Macio MoJIe3HEE JKUBOTHBIX KUPOB. UTO
TaKO€ «@HTUOKCUIAHTBI».
Copa numieBasi WK ABYYTICKUCIBIA HATPUW U ero cBoicTBa. OmacHbI OpaT MUIICBOW COMBI —
coJla KaJIbIIUHUPOBaHHAasl. YeM Moie3Ha NUILEeBas Co/1a U MOXKET JIM OHA ObITh OMACHOM.
CronoBblil ykcyc U yKkcycHas 3cceHIus. CBOMCTBA YKCYCHOM KHUCIIOTHI U €€ (PU3HOJIOrHYecKoe
BO3JICUCTBHE.
Hymmcteie BenecTsa U npumnpasbl. ['opunna. Ilepen u naBpoBsii 1ucT. BanunuH. @pyKkTOBBIE
scceHIM. Kakyro omacHOCTh MOTYT IPEACTABIATh apOMaTU3aTOPhl MUIIN U BKYCOBBIE T00AaBKH.

JlabopaTopubie onbiThl. 12. IlpokanuBaHue ceMsSH MUIEHUIBI U OOHApyXEeHHE
MUHEpaIpHBIX coned. 13. MccnenoBanue cBolcTB mnoBapeHHO conu. 14. HecnenoBanue
cBOiicTB caxapa. 15. OOHapyxeHHE >KUPOB B ceMeHax MojcoiHeuHuka. 16. HccnenoBanue
CBOMCTB MUTHhEBOM cofipl. 17. MccnenoBanue CBOMCTB YKCYCHOM KUCIOTHI.

JomamHue onbIThbl. 9.00HapyxeHue Kpaxmajga B Mpoayktax nuranus. 10.
OO6Hapy:xeHue 3(pUpHBIX Maces B aleIbCHHOBOM KOpOUKe.
WccnenoBanue cBOWCTB yKCyCHOM KUCIOTHI. 14. MccnenoBanue CBOMCTB OBApEHHON COJIH,
caxapa, IUTbEBOM COJBI.

3.2. AnTeka - paii 1151 XuMHuKa (7 4acoB)
Anrteunslit o u ero cBoicTBa. [louemy Hoa HamO AepKaTh B INIOTHO 3aKYMOPEHHOMN CKJIISTHKE.
«3enéHkKa» WK pacTBOp OpHIUTMAHTOBOTO 3enéHoro. HeoObuHbIe CBONCTBA OOBIYHON 3€TIEHKH.
AcCnupyH WIM alueTWICAIUIMIOBAs KHUCIOTa U ero cBoWcTBa. UTo Jydile: acnupuH WIH

yncapuH?
ITepekuchk Bomopoaa u ruaporeput. CBONCTBA NEPEKUCH BOIOPO/IA.
[lepmaHraHat kanusi, MapraHIlOBOKUCIBIA KajuWii, OH € — «MapraHioBkay. HeoObluHBIE

CBOMCTBa MapraHiloBKH. ONacHBIN KUTEIb allTEUKH.
HamarsipHblil ciupT — 3TO 11€7104b?

HyxHa 1 B joManiHei anteuke 60pHast KUCIIOTA.
Crapble JiekapcTBa, Kak ¢ HUMH IMOCTYIHTb.

Yero He XBaTaeT B BallleH allTEUKe.



Y4yeOHO-TEMATHYECKU N IIJIaH

Nen/m | Tema Koz1-Bo yacos Teopust IIpakTnka
1 IlepBoHauanbHbIE 2 4
XUMHUYECKHE MOHSITHS.
2 SIBnenus, npoucxoasiue 2 5
C BEIIECTBAMHU.
3 Xumus B OBITY. 21 4 17
umozo 34 8 26
KanennapHo - TeMaTu4eckoe nJiaHUPOBAHHNE
Ne i/m Tema 3ansiTHS IIP u JIO (na3zBaHusi Jlara
H KOJI-BO YaCOB)
Temal. [lepBoHayajibHbIe XUMHYECKNE IOHATHS - 6 4aCOB
1 Metoapl mo3HaHUS (1)
TIPUPOJIBL.
[Ipenmer xumumu.
Ponb xumuu B KU3HU
YeJloBeKa.
Bemectna.
OO6mue npaBuiia
TEeXHUKH
0€3011aCHOCTH U IIPU
pabote B kKabUHETE
XUMHUH.
Kparkas ucropus
Pa3BUTHS XUMUH.
Anxumusi.
Kondepennus
2 IIpaBuna TeXHUKHU ITP Nel. ITpaBuna
0€3011acCHOCTH MPU TEXHUKHU
pabote B kaOuHeTe 0€301acHOCTH IpU
XUMUHU. pabote B kaOuHETE
O3HakoMJIeHUE C XUMUHU.
1ab0paTOPHBIM O3HakoMJIeHHE C
000pyI0BaHUEM U 1abopaToOpHBIM
HarpeBaTeIbHbBIMU 000pynoBaHUEM U
npudopamu. HarpeBaTeIbHbIMH
dusnueckue nmpudopamu.
CBONCTBA BELIECTB.
JIO Nel. Onucanue
(U3UYECKUX CBOWCTB
BEIIECTB
3 CocraB BeniecTna. JIO No2. JIONe1
ATtoMbl ¥ MOekynbl. | PacpocTpanenue N3roroBnenue
XUMHUYECKUU 3araxa J1yxos, MOJIEJIEN MOJIEKYI
aneMeHT. [IpocThie U | OJIeKOJIOHA WU BEIIECTB U3
CJIOXKHBIE BeIlleCTBA | J€30/10paHTa Kak TTaCTUITNHA.
Crpoenmue BemectBa. | mporecc nudpdy3uu. | 1O Ne2. Tuddyzus
Kpucrannnueckue JIO Ne3. caxapa B BOJIE
pemetku. AMopdubie | Habmogenue ITP No2 (momarssis).




BEIIIECTBA.
ArperarHbie
COCTOSIHUS BEILLIECTB.

OpOYHOBCKOTO
JIBUKCHHS YACTUYCK
YEPHOU TYILHU MO
MHUKPOCKOIIOM

JIO Ned4. Tuddysus
MepMaHraHara Kajaus
B KeJIaTHHE.

JIO Nes.
O3HakomIIeHUE C
BEII[ECTBAMH Pa3HOTO
CTPOCHHUSL.

BripamuBanue
KPUCTAJIJIOB COJIU.
JO Ne3. OnpIThI €
IIyCTOU 3aKpBITON
TJIACTUKOBOM
OyTBUIKOM

3HaKU XUMHYECKUX
9JICMEHTOB.
IIepuonnueckas
CHCTEMa XMMHYECKUX
anemenTtoB J[.U.
Menneneesa
XuMHuyecKne
hopMysIbI
OTHOCHTCILHBIC
aroMHas 1
MOJIEKYJIApHAs Macca
BEIleCTBA

ITP Ne3. Onucanue
XAMUYECKOTO
DJICMEHTA IO
MOJIOKEHHUIO B

I[1CXD

Pacuyern! 1o
XHUMHYCSCKUM
dbopmymam.

YucTeie BemecTBa 1
cMmecHu. PacTBopsl.
3HaueHue pacTBOPOB
B MPUPOJIE U )KU3HU
YyeJIoBeKa.
MaccoBas 101
BEIECTBA B CMECH.
Pacyers Ha
MAacCCOBYIO JIOJIIO
BCIIIECTBA B CMECH.
MaccoBas gons
MIPUMECEH.

JO Ned. U3zyuenue
COCTaBa HEKOTOPBIX
OBITOBBIX U
(bapmMareBTHIeCKIX
Mperaparos,
cofiepKaIInux
IPUMECH

[Tonsrtue 06
MHMKAToOpax.
HcTopus oTkpeITHA
WHMKaTOPOB.
[Ipuponusie
WHMKATOPBI.

JIO Neé6.
Hccnenosanne
KHCJIOTHOCTH
pa3INYHBIX
00BEKTOB.

J1O No5.
UccnenoBanue
KHUCIIOTHOCTH
Pa3IUYHBIX 0OBEKTOB
MIPU TOMOLITA
JIOMAIITHAX
WHJIMKAaTOPOB.

Tema 2. SIBjeHus, npoucxoas

IMe ¢ BeleCTBaAaMHu — 7 4acoB

dusnueckue BIECHU
B xuMuHu. C1ocoObI
pa3ieseHusl CMeCEN.

JIO Ne7. Cnumprosas
IKCTPAKIIUS
xsopoduiia (0,5)

ITP Ne4. Ouncrtka
3arps3HEHHON
TMOBAPEHHOM COJIH.

ITP Ne4. Ouncrtka
3arps3HEHHOMN
MTOBAPEHHOM COJIU




()

9 AncopOumst. JIO Ne8. AncopOumst
AKTUBUPOBAHHBIM
yIJIEM Kpacsux
BEILECTB U3 NEICHU-
KOJIbI
(0.5)
10-11 XuMHU4UeCcKue JIO Ne9. [Ipuznaku
sBieHus. [IpusHaku | XUMHUECKUX
XUMHUYECKHUX IIpEBpALCHUI
peaxkuuii. JIO Nel10. IMonyyaem
HOBBIE BEIIECTBA
(1.5)
12 [Tonstue o JIO Nell.
Ka4EeCTBEHHBIX [Ipurorosnenue
peaKkIusx. M3BECTKOBOM BOJIBI U
OIIBITHI C HEH.
(0.5)
13 ITP Ne4. Pemienue I1P NoS. Pemienue
SKCIIEPUMEHTAJIBHBIX | SKCIIEPUMEHTAIBHBIX
3a/1a4 Ha 3a/1a4 Ha
pacro3HaBaHue pacro3HaBaHue
BEILIECTB. BELIECTB
(1)
Tema 3. Xumus B 0bITy — 21 yacoB
3.1. Xumus Ha KyxHe — 14 yacoB
14 CocTaB muImm. JIO Nel2. J1O Ne9.
[IpokxanuBanue Obnapyxenue
CEMSIH MIIECHUIIBI U Kpaxmaja B
oOHapyXeHue MPOAYKTaX MUTAHUS.
MuHepanbHbIX coieit | 1O NelO.
(0,5) OOHapyxeHue
3(UpPHBIX Maces B
aneabCUHOBOM
KOPOUKE.
15 IToBapenHas cons, ee | JIO Nel3.
CBOMCTBA U Uccnenosanune
IIPUMEHEHHE. CBOWCTB ITOBApEHHOU
coyu
0,5)
16 Caxap, ero coiictBa | JIO Nel4.
U IPUMEHEHUE. Uccnenosanue
CBOWCTB caxapa
0,5)
17 Pacturensnoe macno | JIO Nel5.
U IPYTHE KUPBI. OO0HapyxeHHe KUPOB
B CEMEHax
MOJICOJTHEYHUKA.
(0,5)
18 Copa nuiesas 1 JIO Nelé.
KaJnbliMHUpoBaHHas, | MccnegoBanue




HUX CBOMCTBA U

CBOMCTB COAEBI

MIPUMEHEHUE. (0,5)
19 CroioBBIHf YKCYC U JIO Nel7.
yKcycHasi occenuusi, | MccienoBanue
HX CBOMWCTBA U CBOWCTB YKCYCHOM
MIPUMEHEHHUE. KHCIIOTBI
(0,5)
20-21 Jymmcteie BeniectBa | (2) JO Nell. U3yuenue
Y TIPUIIPABBI. COCTaBa HEKOTOPBIX
[TuieBbie 106aBKU. MPOAYKTOB MMUTAHHUS,
cofiepKaInux
[MUILEBBIE JOOABKU
22 Mosnoko 1 Mmosounbie | [IPNe 6.
MPOAYKTBHI. Uccnenoanune
KaueCTBO MOJIOKA.
23 Msico u pbiba. ITP Ne 7. Ouenka
KauecTBa Msica U
PBIOBL.
24 Coku u ITP Ne 8.
ra3upoBaHHbIE Omnpenenenue
HAIUTKH. COJIepKaAHUS
BUTAMHUHOB B COKax H
ra3upoOBaHHBIX
HAITUTKaX.
25 Yait, kode, mokonag. | [TP Ne9.
Omnpenenenue
cofiep)kaHus KoperHa
B yae u Koje.
26-27 ITonroroBka
TPYIIOBBIX U
WHIMBUTYTbHBIX
MPOEKTOB U
HCCTIEI0BATEHCKUX
pabot (opopmieHue,
MOJITOTOBKA
MIpe3eHTalui).
3.2. Anreka — pail uIsi XUMHMKA — 7 4acoB
28 Uon, ero cBoiictBa u | JIO Nel8. Bosronka
MPUMEHEHHUE. fona (13 anTeyHoro
npernapara)
0,5)
29 «3eIeHKay, ee
CBOMCTBA U
MIPUMEHEHHE.
AcniipuH, ero
CBOMCTBA U
MIPUMCHCHHE.
30 [Tepexucs Bogopona, | JIO Nel9.
€€ CBOICTBA U OTt6enuBarorue

IIPUMEHEHHE.

CBOMCTBA IIEPEKUCH




BOJIOpO/Ia

JIO Ne20. ITomyuenue
KHCJIOPOJIa U3
MEPOKCH]IAa BOAOPO/IA,
€ro cooupaHue u
oTpeeNeHue.

(0.5)

31 «MapranuoBka», ee | JIO Ne21.
HEOOBIYHbIE HccnenoBanue
CBOMCTBA. CBOMCTB
«MapraHiioBKN»
(0.5)

32 Hamareipnasiit ciupt | JIO Ne22.

— IIeJI04b! Uccnenosanue
CBOMCTB
HaIIaTBIPHOTO
crupra

0,5

33-34 Kondepenuus 3amuTa rpynnoBbix
MPOEKTOB U
HCCJIeI0BATEeIbCKUX
pador (2)

MaTepnaanO-TeXaneCKoe odecneueHne 06p33OBaTeJ'H)HOFO nmpouecca

* UHPOPMAYUOHHO-KOMMYHUKAUUOHHBIX cpedcmea (CIPaBOYHbIE HH(OPMAIMOHHbBIE
pecypchl, KOMIAKT-IUCKH, COAEpIKallie HarIsAHbIe CPeCTBa O0YUEHN,);

e MmeXHUYecKux cpeocmae 00yuenusn (MynbTUMEIMIHOE 000PYIOBAaHNUE);

e yUeOHO-npaKkmuyeckoe u  yueOHo-nadbopamopuoe  000pyoogéanue  (KOMILIEKT
nabopatopHoro oOopyaoBaHusl (IITAaTWB JabOpaTOpHBINA, CTakaHbl, yamiku l[leTpu, cTakaHbI
MepHBbIe, MPOOUPKH, KOJIOBI, CTEKIITHHBIE MaJ0ukH, (apdopoBbie YalIeyKkH U T.1.);

* HAMYPATLHBIX 00beKmbl (HEOOXOTUMBIE KOJUICKIIUU U MAKETHI).
yugpoevie oopazoeamenvuvie pecypcoi: O6opynoBanue nenrpa «Touka Pocray:
JlabopaTopum: «Ikonorum» - Apxumen, «buosorunm» - Apxumen, «XuMuuw» - Apxumen,
HU(ppPoBBIE MUKPOCKONBI.

e peakmuegnl (nakMyc, QeHondrasenH, THUAPOKAPOOHAT HATPUS, THUAPOKCU]l KaJbIIUs,
YKCYCHasl KUCJIO0Ta, TJMMOHHAsI KHCIIOTa, TPaHyIIbl IIMHKA, MarHUEBasi CTPYXKa, pacTBOp aMMHaKa,
MEPOKCHJ BOJOPO/IA U T.1.)



11.
12.

Jluteparypa
Anexcunckuti B.H. “3aHumarenbHble ONBITHI MO0 XUMUK : KHHUra 1 yuurens. — 2-€ u3ll.,
ucnp. — M.: IIpocsemenue, 1995.
Anuxbeposa JILIO. ‘3anumarenvHas xumus: KHura pnsg ydammxcs, yddTened W
pomnuteneit. — M.: ACT-IIPECC, 1999.
Bricoukas E.B. IlporpamMma mpomneneBTHYECKOro Kypca Kak «IOTpYKEHHE» B IMpeIMeT
MAPO 1. Mockaa.
I"a6puensa O.C., OctpoymoB N.I., A.K.Axnebunnn A.K. Xumusi. BBogHbIi Kype.7 Kiacc:
yuebHoe mocobue M.: [Ipoda, 2007.
Iyseu JI.C., Cyposyesa PlIl., Copoxun B.B. Xumwus: 8- kmacc: YUeOHUK A
o0mieo0pa3oBaTeNbHbIX 3aBeeHui, — M.: [Ipoda, 1997
Dypesuu A.E., Hcaes /].A., I[lonmax JI.C. “®Ouzuka u xumus”: [Ipo6. Yueb. g 5-6 xi.,
0011100pa30BaTeIbHBIX YUpEKIACHUN, — M.: [Ipocsemienue, 1994.
I'pocce O., Baiicmantenp X. «XuMHs JJIs JTH0003HATENBHBIX».-3-€ W31.- JIeHUHTpa:
«Xumusy, 1987.
Hepsbuna H.E. Beenenue B xumuto (yueOHUK-TeTpaab): M , 2004.
JImumpuesa A.N., nbuna JI.B. «Ham gom — Ham Oeim» - M. «3Hanuey, 1992.

. 3yesa M.B., Iapa H.H. “llIxonpHbl mpakTukym. Xumus. 8-9-e kmaccer”, — M: [Ipoda,

1999.

FOoun A.-M., CyuxoB B.M. «Xumus B 6b1Ty». — M.: «Xumus», 1995.

Tkayenxo JLE. Mup xumuu : 7-i Kjacc : KHMra Juisl yuuTens : padouas mnporpamma,
KaJeHJJapHOe, TEeMaTH4eCKOe M MOypOYHOE IUIAHUPOBAHHUE : IPOIEIEBTUYECKHH Kypc:
yaeOHo-MeTomdeckoe mocodue (coorBerctByer ®I'OC). — SApocnaens: «Jlermony», 2014



