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Pabouyas nmporpamma

110 BHEYPOUYHOU JEITENbHOCTH
«YoueumenvHasa Xxumus)

(mpenmer)

JUIS OCHOBHOT'O OOIIETO
00pa3oBaHud

(ypoBeHb)




AKTyaJlbHOCTh JAHHOM MPOTpaMMBI COCTOUT B U TOM, YTO OHA HE TOJBKO
JaeT BOCIMTAHHMKAM NPaKTHYECKHE YMEHHS M HaBBIKH, (POpPMHUpYET HadalbHBIHA
OIBIT TBOPYECKOHM [EATeNbHOCTH, HO M pPa3BUBaeT UHTepec oOydarolierocs K
DKCIIEPUMEHTY, HAy4YHOMY IIOMCKY, CIIOCOOCTBYET CaMOOIPEAENEHUIO yJalluxcs,
OCO3HAaHHOMY BBIOOPY Mpodeccuu. Yyaliuecs CMOTYT Ha MPaKTUKE HCIIOIb30BaTh
CBOM 3HAHMUS Ha YPOKaX XVMUU U B OBITY.

IMegarornyeckasi ie1eco00pa3HOCTh 3aKJIIO4YaeTcsi B TOM, 4YTO 0a30BBIA
KypC IIKOJBHOM MpOTpaMMBI IIpeIyCMAaTpUBaeT IpPaKTHUeCKue paboThl, HO HX
SBHO HEJOCTaTOYHO, UYTOOBI 3aMHTEPECOBATh YYAIlUXCSA B CaMOCTOSTEIHEHOM
IpUOOPETEHNH TEOPETUIECKUX 3HAHUMN M MPAKTUUECKUX YMEHHUM U HaBBIKOB. 71
aTOro B Kypc «IlepBble maru B XMMHW» BKJIIOUEHBI Haubojee spKue, HarjsaIHble,
UHTPUTYIOIIHE SKCIIEPUMEHTHI, CIIOCOOHBIE YBII€Yh W 3aMHTEPECOBAThH YYaIlMXCs
IIPaKTUUYECKON HAYKOW XUMHEH.

B pamkax HaiuoHanbHOTO Tpoekra «OOpa3oBaHMe» CO3JaHHE LIEHTpa
€CTeCTBEHHO-HAyYHOW HampaBleHHOCTH «Todka pocTa» II03BOJHUIIO BHEIAPUTH B
mporpaMMmy [HQPPOBYIO J1a0OpaTOpHI0 U Ka4eCTBEHHO HM3MEHHUTH IIPOIEeCC
00yUeHHUs] XUMUHU.
KonumuecTBeHHBIE ~ 3KCHEPUMEHTHl  [O3BOJNAT  IOJIy4YaThb  JTOCTOBEPHYIO
UH(OPMAITHIO O TIPOTEKaHUU TeX WM MHBIX XMMUYECKUX IpoLeccax, O CBOMCTBAX
BemiecTB. Ha OCHOBE IIOJNyYEHHBIX OKCIIEPUMEHTANBHBIX JaHHBIX OO0ydYaeMble
CMOI'YyT CaMOCTOSTENBHO [eNaTh BBIBOJBL, 0000ILATh pPe3yIbTAThl, BBIIBILATH
3aKOHOMEpPHOCTH, HYTO OJHO3HAYHO OyAeT CIOCOOCTBOBATH TMOBBIIICHUIO
MOTHBAIIMX 00yUEHUS IIKOJIbHUKOB.

[eas mporpamMmmai:

dopMHupoBaHWe Y YyUAIIMXCS HAYYHBIX INPEACTaBICHUHA O XHUMHUM B
IIOBCETHEBHONW JKU3HM dYelOBeKa uepe3 IMpoOyXKIeHHWe MHTepeca U pPa3sBUTHE
IpOo(ECCHOHATBHBIX CKIOHHOCTEH K IPEAMETY XUMHUSL.

3anayu:

O6paszoBaTe/ibHbIE:



PACIIUPUTE KPYT030p YUAILIUXCs O MUPE BEIIECTB;

UCIIONIB30BATh TEOPETUUECKUE 3HAHKS 110 XUMUHU Ha MIPaKTUKE,

00yYHTh TEXHUKE 0€30MIaCHOCTH IPH BBIOJIHEHUN XUMUYECKUX
peaxkuuii;

c)OpMHUPOBATH HABBIKH BBITIOJIHEHHUS IPOEKTOB ¢ ucnons3obanueM KT
U TG POBOro 060pyI0BaHUS;

BBISIBUTH TBOPHYCCKHU OI[apéHHBIX 06yanOHlI/IXC}I U IIOMOYb UM

IIPOSIBUTH CeOsl.

Pa3zBuBaromue:

CIIOCOOCTBOBATH Pa3sBHUTHIO TBOPUECKUX CIIOCOOHOCTEH 06yqa101up1xc;1;

dopmupoBaTh MK T-KOMIIETEHTOCTH,

BocnurarteabHbIE:

BOCIIATATE CaAMOCTOSTECIBHOCTE ITPH BBEITTOJITHEHUH paGOTBI;
BOCIIMTATh 9YyBCTBO B3aMOIIOMOIIH, KOJIJICKTUBHU3Ma, YMCHUC
pa6OTaTB B KOMaHIc, BOCIIHUTATh YYBCTBO JIMIHOU

OTBETCTBCHHOCTH.

CBsi3b CoAepKAHUA MPOTrPaMMBbI Bﬂeypoqnoﬁ JedATeJIbHOCTH C

yueOHbIMH NMpeIMeTaAMM:

Kypc BHEYypOUHOU NMesTeIFHOCTA UIEHHO W COAEPIKATEIBHO CBA3aH C 0a30BbIM

KypcOM XHMHU ¥ IIO3BOJISIET IOJIEPKMBATH B3aUMOCBA3 TEOPHH U IIPAKTHKH,
bopMHUpYET yCTOWYHBYIO MOTPEOHOCTh MPUMEHATH MOTy4CHHBIC 3HAHU ¥ HABBIKH B
IIOBCEIHEBHOM KU3HMU.

[IporpammMa mHOCTpOeHa Ha OCHOBE MeKIMpeAMeTHOH HHTErpamuu ¢ hu3uKOH,

MAaTEeMATUKOW, OMOJIOrHeH U APYTUMU €CTECTBEHHO-HAYIHBIMU NPEAMETAMHU.

Oco0eHHOCTH pean3aluu

NporpaMmbi:

Bo3pact o0yuaromuxcesi:



IIporpaMMa OpHEHTHPOBaHA HA BOCIIUTAHHUKOB B Bo3pacTe 14-15 net 6e3

CHGHH&JIBHOﬁ IIOATOTOBKH.
DopMbI 3aHATHIA:

B 06pazoBarebHOM MPOLIEcCe UCIONB3YI0TCS Pa3iudHble (HOPMEI IPOBEAEHS

3aHSITHA:
° Oecelbl;
° JEKIIUH,
° CEMHUHAPHI;

® TIPaKTUYECKOE 3aHATHUE;
® XUMHYECKUU
DKCIIEPUMEHT;

e paboTa Ha KOMIIBIOTEPE;

® DKCKYpCHUU;

® BBINOJHEHNE U 3aIUTa IIPOEKTOB.
Pesxxum nmposenenusi: 34 yaca B rof - 1 pa3 B Heziemo. Bee 3aHATHSA [0 BHEYPOUHOK
IEATENLHOCTH TPOBOJSATCS — IOCHE BCEX YPOKOB  OCHOBHOIO — PACIIMCaHWS,
IIPOIOJKUTEIHHOCTh COOTBETCTBYET PEKOMCHIAIUAM CaulluH, 1. e. 40 MuUHYT.
MecTo NpOBeIeHHsI:  3aHATHS MPOBOIATCS B ydeOHOM kabuuere xumuun MbOY
COII Ne 5 r. UepHyka.
3mopoBhecOeperaromas OpraHu3alysa 00pa3oBaTeNBHOTO IpoIecca MPearnoIaracT
WCIOJb30BaHHe (GOpM W METOJOB  OOydYeHMs, aOeKBATHBIX  BO3PACTHBIM
BO3MOJKHOCTSIM IIIKOJBHUKA: TIPAKTHIECKHE PaObOThI, SKCIIEPUMEHTEI U Oecebl.
Buabl [eiTeJIbHOCTH: IIPEIyCMOTpeHBI TeoperHdeckue (204.) ¥ MpaKTHYECKHE

sansaTug (144.).

Ilianupvembie pe3yabTaTbl OCBOCHUS 00VYAOIIMMHCH MPOrpaMMbl

(BHey4eOHO0#) BHEYPOUHOU AeATeJbHOCTH

JInyHOCTHBIE pe3yabTaTbl:



- 0CO3HaBaTh €AJUHCTBO U IICJIOCTHOCTDH OKPYXaroIiero Mrupa, BO3MOXXHOCTHU €I0

IIO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHXXECHHUU HayKH,

- IOCTETIEHHO BBICTPAUBATh COOCTBEHHOE 1IENOCTHOE MHUPOBO33PEHHE: OCO3HABAT

MOTPEOHOCTh U TOTOBHOCTH K CaMOOODasOBaHMIO, B TOM 9YHCIE H B DPaMKax

CaMOCTOSTEIBHON e TETbHOCTH BHE IIIKOJIBI;

- OLICHUBATh XM3HEHHbIE CUTYallMi C TOUKH 3peHHs 0€30MacHoro o6pasa Xu3HU U

COXPaHEHUS 37I0POBbS;

- OLEHUBATH SKOJIOTUIECKUI PUCK B3aHMOOTHOIICHHH YeI0BEKA U IIPUPO/IEL.

- OpMHpOBaTh  BKOJIOTHYECKOE  MBINUIEHME: YMEHHE OIEHHBATH  CBOKO

AEATENPHOCT W TOCTYNKH JPYIMX JIOAEH ¢ TOUKH 3pEeHHUs COXpaHEeHHs

OKpPY’KalOIel CpeJibl - FapaHTa KU3HU U OJIaromoydrs JIroael Ha 3eMie.

MeTanpeamMeTHbIMH pe3ylbTaTaMy H3ydeHus Kypca «IlepBble MIard B XUMIK»

SBISIETCS. (POPMHUPOBAHHE YHUBEPCATBHBIX YueOHBIX neticTauil (YVY II).

PeryasituBubie YY /I

- CaMOCTOSITENIbHO OOHAPYKUBATh U (POPMYIIUPOBATH YUeOHYIO IpOdIEMy,

OIIPENENATH L1eb YIeOHOM NesTeNbHOCTH;

- BBIJIBUTaTh BEPCHU PELIEHHs POOIIEMbl, 0CO3HaBaTh KOHEYHEIHM pPe3yJIbTar,

BBIOMPATE M3 IIPEATI0KEHHBIX F HCKATh CAMOCTOSTENRHO CPECTBA JOCTUKEHHS

T1eJTH;

- OCYILIECTBIIATH LieJenoaranuie, BKIIIOUas TOCTaHOBKY HOBBIX IieJIel,

npeoOpa3oBaHue NPaKTHUECKOH 3a/1aud B [TO3HABATEIBHYIO;

- COCTaBJIATh (MHIUBUAYAIFHO WK B TPYIIE) TUIAH PEIIEHHUS IPOOIIEMBL;

- paboTas 1o IIaHy, CBEPSITh CBOM JEHCTBHSI C IENBIO U, IIPH HEOOXOAUMOCTH,

UCIIPABIISATh OLTHOKH CAMOCTOSTENBHO;

- YYMTBHIBaTh Pa3HbIE MHEHHUS U CTPEMUTHCS K KOOPIUHAIMH Pa3IHYHbIX TO3UITHH

B COTPYIHHYECTBE;

- B IMAJIOTe C YYUTEIEM COBEPIIICHCTBOBATh CAMOCTOSITEIBHO BEIpaOOTaHHBIE
KPUTEPUH OLIEHKH.

ITosnaBaTeabubie ¥V :



- aHAJH3HPOBATh, CPABHUBATH, KIIACCHUIMPOBATH U 000011aTh QaKThI 1

qBIeHNs. BEISBIATS IPUYMHBL U CIICACTBHSA [IPOCTBIX SBJICHAM.

- OCYLIECTBJISATh CPaBHEHUE, KIIACCH(DUKAIINIO, CAMOCTOATEIIBHO BBIOMpAs

OCHOBAHUA M KPUTEPHH sl YKa3aHHBIX JIOTHIECKHX OTIE€paLlii;

- CTPOMTH JIOTHYIECKOE paccy kIeHHUE, BKIIIOYAOIee yCTaHOBICHUE IPHIUHHO-

CJIEICTBEHHBIX CBS3EH.

- c03aBaTh CXEMAaTHYECKHE MOJIEIH C BBIJEIEHUEM CYIIECTBEHHbIX
XapaKTEPUCTHK 00BEKTA.

- COCTABJIATH TE3UCHL, PA3INYHEIE BUJIBI IUIAHOB (IIPOCTEIX, CIOKHBIX H T.IL.).

- IpeoGpa3oBbIBATH HH(YOPMALIUIO U3 OJHOTO BU/IA B APYTOH (Tabnuily B TEKCT U
mp.).

- yMeTb OIpEJIENATh BO3MOXKHBIE HCTOYHUKA HEOOXOMUMBIX CBEJICHUM,

IIPOM3BOJIUTE TIOUCK MHGOPMAIIHH, AHATIM3UPOBATh I OLICHUBATD €€

JIOCTOBEPHOCTb.

- 06001IaTh OHATHUA - OCYIIECTBISATH JIOTHYECKYIO OTIepallUIO IIEPEX0/a OT

HOHSITHI C MEHBIIAM 00HEMOM MOHATHSAM C OOJIBIIUM 00HEMOM;

- CTPOMTH JIOTHYECKUE PACCYKIEHNS, BKIIOYAIOIIME yCTAHOBICHUE IIPUIMHHO-

CJIEICTBEHHBIX CBA3EH.

- OOBACHSTH SBIEHHSA, IIPOIECCHI, CBA3M M OTHOLICHHS, BBIAB/SIEMBIC B XOI€

FICCIIeIOBAHHSI, OCYIIECTBIIATE BHIOOD Hanbosiee 3 GeKTUBHBIX CII0CO00B peIIeHHUs

32714 B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHH.

KommyHnukaTuBHble YY1

- yMeTh GOpMYIHpOBaTh COOCTBEHHOE MHEHHE ¥ TIO3UILIMIO, apIyMEHTUPOBATE €€

¥ KOOPIWHUPOBATH ¢ C IO3HIMH [apTHEPOB B COTPYNHUIECTBE MPH BBIPaAOOTKE

O01IIero pelleHwsi B COBMECTHOM ISsITeIbHOCTH,

- 0TOOpaXKaTh B PeUH COJAEPIKaHHE COBEPUIAEMBIX nelcTBHi, Kak B (hopMe

POMKO#i COIMATM3UPOBAHHOMN pedH, Tak i B popme BHyTpeHHeH peun;

- YMETb apryMeHTHpPOBATH CBOIO TOYKY 3pC€HU,



- yMeTh OCYILIECTBIIATH B3aMHBIA KOHTPOIIb U OKA3bIBATH B COTPYIHHYECTBE
HEOOXOIUMYIO B3aUMOIIOMOIIb;

- YMeTb PaboTaTh B TPYIIIIe - YCTAHABIMBATH pabOUMe OTHOIIEHHS, 3P (PeKTHBHO
COTPYIHUYATE U CIIOCOOCTBOBATH IPOLYKTHBHOM KOOIIEPAIIUY.
HpeHMeTHblMH pe3yJjibTaTaMH U3Yy4dCHUA npeaMeTa ABJISIIOTCA ClIeaAyromue
YMEHUS:

- OCO3HaHHE POJIH BEIIECTB;

- OIIPEACIATEH POJIb PA3JIMIHBIX BEIECTB B IIPUPOJIC U TEXHHUKE,

- 00BSICHSTH POJIb BEIIECTB B UX KpPYTOBOPOTE,

- paCCMOTPEHUE XUMHUICCKHX IIPOIECCOB,

- UCIIOJIF30BAaTh 3HAHUI XUMHUH IIPHU CO6JIIO,Z[€HI/II/I IIpaBUJI HUCIIOJIB30BaHHUA
OBITOBBIX XUMHUYECKHUX Ipenaparos,

— pasiau4aTh OIIaCHbIC U Oe3omnacHbIe BCIIICCTBA,

- IIPABOJUTE IIPUMCPBI XUMUYECKHUX ITPOIIECCOB B IIpupoaec,

- HAXOJIUTh YePTHI, CBUIETENBCTBYIONHE 00 0OIIMX TPU3HAKAaX XUMHUIECKUX
TIPOIIECCOB ¥ UX PA3IHYMIAX;

- FICIIONB30BaHNE XMMHUUIECKUX 3HAHUH B OBITY;

- 00BICHATH 3HAUEHUE BEIIIECTB B XKMU3HHU U XO035IMCTBE YEIIOBEKA,

- OOBICHATH MHP C TOYUKH 3PpCHHA XUMHHU,

- hopMHPOBATH PECTABICHHUs O Oy IyIeM IPoheccHOHATbHOM BEIOODE.

KpOMe TOr0, 3aHATHA IIPHU3BAHBI HpO6YILI/ITI> y ydamuxcss HHTEPEC K XAMHUYECKON

HayKe, CTUMYJIIHMPOBATh I[EU'IBHCI‘/JIHIGG HN3y4CHHE XHUMHH. XUMHUYECKHAE 3HaHUA,

c(hOpMHpOBaHHBIE HA 3aHATUAX, MH(GOPMAIMOHHAS KyIbTypa ydallluXCsd, MOTYT

OBITH UCIOJB30BaHbI UMU JJISI PACKPBITUS Ppa3InIHbIX HpOSIBJIeHI/Iﬁ CBSI3U XUMHH C

JXKU3HEBIO.

Cnoco0bl onpe/ie/ieHHs1 pe3yJbTaTHBHOCTH:

- Hauanonoiii Koumpons (cenmabpb) B BHUIEC BU3YAIBHOTO HAOIIOIeHUS

rnegarora 3a CO6J'IIO,Z[GHI/ICM BOCIHHTAHHUKAMH TCXHUKHU 0e30I1acHOCTH, IIOBEIACHHUEM

pu paboTe ¢ HOCIEAYIONHM O0CYKACHUEM;



- Tekywjuii konmpons (8 meyenue éce2o yuefH020 200a) B BUJIe BU3YAIHHOTO
HaOJIONEeHMs IIefarora 3a IPOLECCOM BBINONHEHMS YYaIlUMUCS HPaKTUYECKHUX
paboT, IIPOEKTOB, MHIUBUIYANLHBIX 3a/@HUH, YYacTHsS B IPEIMETHOH Helele
€CTECTBO3HAHUS;

- IIpomesicymounoiii KOHmMpoOb (MemamuyecKuil) B BUie TIpeIMEeTHON
JUArHOCTUKY 3HAHUS AETbMU NPONICHHBIX TEM;

-  Hmozoestii konmpoas (mail) B BUIE MU3yUCHUS W aHAIM3a MPOAYKTOB TpyJa
ydamuxcs (IpoeKTOB; COOOIeHMH, pedepaToB), mpolecca OpraHu3auy paboThI
HaJ IPOAYKTOM U AUHAMHUKU JTUYHOCTHBIX N3MEHEHUH.

@opmbl yuéTa 3HAHHH, YMEHUI NpH peaM3alHU MPOrPAMMBI.

- Ompoc;

- O6cyxnenue;

- CamocrosiTenbHas padboTa;

- TectupoBanue;

- [Tpe3eHTalyst U 3aIUTa TBOPYECKON pabOTHI (IIPOEKTHI U 1Ip.).

B komnIre yaeOHOTO roa 00ydarouuiics TOKeH BBIIOIHUTD A 3alUTUTh IIPOEKT.

(Ipunaoxenne 1. «Onucanune popmbl NoABEICHHS HTOTOBY).

TeMaTHyecKHIl MJIAH MPOrPaMMbl BHEYPOUYHOM AeATeILHOCTH «MHP XHMHH

Hazpanue [Tema 3aHATHSA Beer IlpaHcnmonb3yemoe
Ne |paszmena 0 K- (00opyroBaHHE
g Teopus Py
n/m yaco THK
B a
Paznen 1. BeonHoe 3amsATHE. |
Beenenue. 5
|
(21.) MecTo XUMHUU B €CTECTBO3ZHAHUU 1
Pasngen 2. | Bemecta. IlpmeMbl oOpallieHHS ¢ 1
JKkcnepuM| BElIECTBAMHU. 8
2 ™
CHTAIbHBL| [Tpapuna Ge3zomacHOU pabOTHl IIPH 1
€ OCHOBBI | phopenenun DKCIIEPUMEHTA.




XHUMHH.
(84.)

Texuuka mabopaTopHBIX paboT.

HarpesaresnbHbie 1ipuGopbi.

YucTele BelecTBa, 0C000 YHCTHIE
BelectBa. [Ipumecu. Cmecn.

MGTOI[LI IIO3HAHHUA B
CCTCCTBO3HAHHM.

JlaTumk
DIIEKTPOIPOBOL
HOCTH,

b poBoi
MUKPOCKOII

Boga. PactBopsl. Mopckast 1 mpecHas
BoZia. buonornueckue KuAKOCTH

JlaTunk
TeMIIepaTyphl
[IATUHOBBIN

MaccoBas A0JISI PaCTBOPEHHOT'O
BCIIECTBA, UJIK IIPOLCHTHAA
KOHIEHTpanusi BEIIECTBA B pacTBOPE

JlaTunk
OIITUYECKOU
[UIOTHOCTHA

HacplienHsle ¥ MEpecHIICHHBIE
pacTBOPEIL.

[Mudposoit
MHUKPOCKOI

Pasgea 3.
SHAKOMUM

cst c
MHPOM
HAHOYACT
I

(84.)

MonenupoBaHue

CtpoeHnue BeriecTBa. Pazmepsl
vactull. HanouacTHIisl

KomnnouaHuele CHCTEMEBI: IIOYBA, IJIHHA,
MPUPOAHBIE BOIBI, BO3IYX JIbIM,
MUHEPaJIbl, XJ1e0, MOJIOKO, MacJIo,
KpoBb. .. KoJmonnHele ¥ HCTUHHBIE
[PacTBOPBI

MeToabl U CpeacTBa SMIIUPHUICCKOTO
HCCJIICO0OBaHHA

Kak cTeneHb U3MeNbYeHHOCTH BIUSET
Ha OOIIIyIO IUIOIIAh
CONPUKACAIOIINXCSI YACTHUL]

HanooO0BeKThl U 00YCIIOBIEHHOCTh UX
YHUKaITBHBIX CBOWCTB PE3KUM
YBEJIHUYCHHEM IUIOMIAAHN TTOBEPXHOCTH
MACTHI]

Pa3zneJ 4.
XHMHA HA

HMoxn. Bosronka ona. Moxn 3 anteku
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cTrpaxke |[«Mapranmnoskay. [lepManranar kanus 1 |AIIXP
310POBbSI.
(641.) [Tepexucs Bomoponaa. CBOACTBA U L [[Ipuoop ais
IpUMEHEHHUE MEPOKCUIA BOIOPOAA [OJTyYEeHUS
BOZOpOJia
AT TAICATAIUIOBAs KUCIIOTA. 1
AckopOuHOBasE KUCIIOTA
«3eJeHKa» WA OpUIIIMaHTOBBIN 1
3EJICHBIN
«MBL10 4yIecHOE» | JlaTunk pH
Paszgen 5. (Caxap, kpaxmail, LHEJUI0I03a — 1
XuMHSI  [POACTBEHHUKHU IIIFOKO3bI
A LA ATIOMUHMM: BEIUKUHN U YXKaCHBINA 1
(54.)
YKCycHasi KUCJIOTa 4 JlaTumk pH,
5 5 NMaT4YUK
BIIEKTPOIIPOBOL
HOCTHU
«CoeHas Halla KU3HbY 1
Bpen HUTpaTOB: MU( WM IIpaBaa JlaTunk
1 pPIEKTPOIIPOBOL
HOCTHU
Pasnen 6. | I. Dman evibopa memvl, NOCMAHOBKY, 1
PaGoTa yenu, 3a0a4 Uccie008aHUs. .
HA/ 2. Oman 8v108UdHCEHUS 2UNOMESDL. 1
|1 [mpoeKTam 3. Oman NIIAHUPOBAHUA nymu s
u. 00CMUICEHUS yenetu
(54.) UCCNed08amenbCKux (NpoeKmHblx) 1
pabom u 6vlbopa Heobxo0umozo
UHCMPYMEHMAPUAL.
4. Dman  npogedenus  y4ebHO20
uccne008aHus (npoexmHo|
pabomyul) ¢ NPOMENCYMOUHBIM 1
KOHMPOIeM 304 X000M 6blNOJIHEHUS
U KOppeKyuell pesyiomamos.
5. Oman opopmnenus,
npeocmaeieHus (3auyumuoi) |
npoOyKmMa NPOeKmHou pabomul
NUTOI'O: 34 18 16
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Copepxanue Kypca

HHCTpYKTa}K [I0 TeXHHKE 0e30IacHOCTH IIPOBOJUTCA HA KaXJIOM 3aHATHM ICPCH

IIPOBEACHUEM BKCIIEPHUMCHTA.

2. Beenenue

2.1 Beoonoe 3anamue. 3HAKOMCTBO YYAIUXCS C HOBBIM y4eOHBIM KypcOM BO
BHEYPOIHOU JEATENBHOCTH.

2.2 Mecmo xumuu 6 ecmecmeosHanuu. 3apokIeHIe XUMIU Kak Hayku. CBs3b
XUMHH C TIPaKTUUECKOH KU3HBIO YEIOBEKa.
lIpaxmuueckas yacme.
Co3maHue II03HABAaTEIbHBIX KPOCCBOPAOB M JAPYTHX HMHTEPAKTHUBHBIX
ynpaxuenuii Ha LearningAps.org wi MyTest.

3. DkcnepuMeHTaIbHbIe OCHOBbI XUMHUH

3.1 Bewecmea. IIpuemot 0Opamienus ¢ 6euiecmeamu.
N3ydeHwe MpaBWwi TEXHUKH O€30IIaCHOCTH, MNPEIYNPEXAAomuX U
3ampellaromux 3HakoB. Ilepsasd momorus. IIpoTHBOIOMKApHBEIE CPEACTBA
3aIUTHL.
3HAKOMCTBO C BELIECTBAMH, BCTPEYAIOIIMMICS B OBITY: HOIHas HacTOMKa,
Menb, AJIOMHHMM, COJb, THIIEBas coja, JMMOHHAs KHUCJIOTa, YKCyCHas
KHCNOTa, BOJA, MEOHBIH Kymopoc. OTnuume BeIIECTB IO (QU3NIECKMM
CBOMCTBAaM: arperaTHoe COCTOSIHME, IIBET, 3amaX, BKYC, pPacTBOPUMOCTS.
[IpaBuna XpaHeHHs BelIeCTB B Jaboparopuu. TOKCHYHOCTH BEIISCTB A
JKUBBIX OpPTaHH3MOB OIPEENserTcss HX XWMHYECKMMM CBOWCTBAMH, HX
CIIOCOGHOCTRIO BCTYIATh B XMMHUYECKHe peakiuu. [IposBieHns TOKCHYHBIX
BEIIEeCTB y YeJ0BeKa: XUMHUECKHUHI 0IKOT, pa3fipaKeHHe CIM3UCTRIX 000JI0YEK,
KaTap JBIXAaTENBHBIX ITyTeH, amieprudeckue peakiuu, OCTpble NCPMaTHTEL,
KaHIIEPOTEHHOE IECTBUE, IIOPAKEHMsT OPraHOB, BOSMOXKHOCTB JICTAIbHBIX

ucxomos. IlpaBuna oT6opa BelecTs (TBepasbIe, IIOPOIITKOOOpa3HEIE, KUIAKHE,
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BOJIHbIE PACTBOPEI, 0c000€ BHUMaHKE — paboTa TOIBKO ¢ MAIBIMUA 00beMaMH
BEIIIECTB).

3.2 Ilpasuna besonacnoii padomel npu nposedenuu Ixcnepumenma. Texnuka
JabopamopHuix pabom.
3HAKOMCTBO ¢ J1aOOpaTOpHBIM 0OGOpPYNOBAaHWEM: CTEKISHHAsS MOCYa
(XMMHYECKHE CTaKaHbl, KOJIOBI, BOPOHKH, IeJMTENLHBIE BOPOHKH, MepHas
IOCyZia), BEeChl, IITATUBBI ISl TNPOOUMPOK ¥ IPUOOPOB, HArpeBaTeIbHBIN
npuOOP-CIUPTOBKA, (hapdopoBas mocyaa (BbIIApUBATENbHEIE YAIIKH, THIIIH,
CTYIIKH, LIIIATETHN) U JP.
besomacnas pabGora co cTekioM, mNpoOKaMd (IEeMOHCTpaLds pe3Kd
CTEKJITHHBIX TPyOOK, UX HarpeBaHUs IS U3MEHEHHS (OPMEI).
IIpaxmuueckas uacme.
Cbopka mpubopa mns momydeHHs ra3oB. IIpoBepka Ha IepMETHYHOCT.
3aKpenieHye ero Ha mratuse. PucyHok npubopa mpu momomy tpadapera.

3.3 HazpesamenwvHnoie npudopot.
CouproBka. T'a3zoBast ropenka. Ilmurka. Bopsmas 6ans. Hasmauenwme
HarpeBaTeNIbHBIX IPUOOPOB.
M3y4yeHne CIUPTOBKU: COCTABHBIC YACTH U UX (DYHKIIKS.
I'oprodee TOMNKMBO AJI CHHUPTOBOK: 3THIIOBEIH ciupT. OCOOEHHOCTH peaKiuu
TOpPEHHUs: BblAeNIeHHe Tera u cBeta. Cyxoe roprouee
IIpaBuia HarpeBaHus NPOOUPOK C BOAHBIMHU pacTBOpaMHu (IpeaBapUTeIbHBIN
IIPOIPEB BCEH IOBEPXHOCTH, O0S3aTENbHBIA HAKIOH MPOOUPKH, OTBEPCTHE
IIPOOUPKHU «OT ceOs», 3aKperieHue JepKaTells IPOOUPKH ).
Wcnons3oBaHue TUTTIEH IpH MPOKAIWBAHUH BelllecTB. HazHaueHue omepaiuu
IPOKATHBAHMUSI.
HpaxmuquKa}z Hacmo.

I/I3yquI/Ie IIJ1aMCHH. PI/IcyHOK IJIaMCHH.
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3.4

Cb6opka mpubopa sl BblIapuBaHus comu  (KOJNBLO HAa  INTaTHB,
BEIIAPUBATETbHAS YallKa, BOAHBIM PacTBOP COMH, CIMPTOBKA). PHCyHOK
nprOopa MpH TTOMOLIU Tpadapera.

Yucmole eeujecmea, ocobo uucmole eeuwjecmea. Ilpumecu. Cmecu.
Crioco6sl OYHCTKH BEIIECTB OT IpuMeceil M  pasfeNeHus CMeceH.
dunbrpoBanue. lleperonka. Kpucrammmsanus. Pasjenenue ¢ IOMOIIBIO
Mar"uTa, JeIUTEIbHON BOPOHKHU

IIpaxmuueckas wacmeo.

1 BapmaHT: CMeCh PE4HOr0 IecKa U caxapa.

2 BApMaHT: CMECh PEYHOTO NIECKA ¥ TIOBAPEHHOH COJH.

CoCTaBATh  CXeMy  TIOCHe/[OBATEIBHOCTH  Omepanud  (pacTBOPEHHE,
dunpTpoBaHue, BhiapuBanue). CpaBHUT W OOCYIMTH PE3yJbTAThl ABYX
BapuanToB. OOpaTUTh BHMMaHWE Ha CMECh Caxapa W MecKa (y HEKOTOPBIX
YAIIKY TIOKPBLTACH KOPHYHEBOM Maccoi), Ha BaXKHOCTb YCIIOBHH MPOBEICHUS

SKCIEPHUMEHTA, B JAHHOM clIy4dac Ha CBOEBPEMCHHOC IIpeKpalleHue Harpena.

3.5 Memoobl nO3HAHUA 8 eCIMeCHE03HAHUU.

Hab6monerue. DxcrepuMenT. MoenupoBaHue.

VcnoBus MpOBEIEHUsT HAOMIOEHWs KaK OCHOBHOIO METOJa IO3HAHMA.
MBICIHTENbHEIM M pealbHbIl SKCIEPUMEHT. YHUBEPCANbHBIE 3HAHUA
YeIoBeUecTBa Ha OCHOBe HaOoneHusl. DU3nYeCKUe U XUMUIECKUE SIBJICHHA.
IIpaxmuueckas uacme.

BpoyHOBCKOE JBIKEHHE 10 MEKpOcKonoM. OOHapyXeHne Xupa B CeMEHax
nofconHeuHrKa. OGHAapy)KeHHe KpaxMmana B Kaproderne. O6HapyXeHHE
YITIEKHCTIOro Ta3a B BBLIBIXaeMOM Bosnyxe. Jlobapienue JTMMOHHOM KUCIIOTHI

B yaii. OdopmieHue paboTsl.

Hassauue o1biTa Kak BBIITOTHAIHN Yro HaOroganu

OGpaTI/ITB BHMMAHKWE Ha IPaAKTUYCCKHC 3aJaHusA  [IPOUIBIX 3aHITUH.

AKIICHTHPOBATE, YTO METOJ, HaOJIFOIeHUs — OCHOBHOM METO/I ITIO3HAHHS.
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3.6 Booa. Pacmeopusi. Mopckasa u npecnas eoda. Buonozuueckue scudxocmu:
KpOBb, JHUM(a, KICTOYHBIA COK. DKOJOIHUECKUE poOJeMbl  BOJEL.
OIEKTPONPOBOAHOCTE KAaK CBOWCTBO DAcTBOPOB JIIEKTPONIUTOB (TIpaBUIIa
0€30IaCHOCTH C AIIEKTPOIPHOOPAMH).

IIpaxmuueckas wacmeo.

Omnpezenenre ¢ HOMONIBIO 3IEKTPONPOBOJHOCTH PACTBOPOB: B  KAKOM
XAMHMYECKOM CTaKaHe HaXOAMTCA IUCTHIUIMpOBaHHAs Boma. JlaHel Tpu
pacTBOpa: pacTBOp IIOBApDEHHOM COJIM, PacTBOp caxapa, AUCTHILIAPOBAHHAS

Boza. Odopmienne pabOTEL.

Ha3zBanue pactBopa Yro Ha0JIro1aeM (3aropaeTcs

JIaMITOYKa UJIU HET)

Kak pacmosHarh: B KakoM CTaKaHe — IUCTHILUIMPOBAHHAS BOJA M PaCTBOP
caxapa. JIOJDKHBI MNpemIoXUTh [Ba CHoco0a: OpraHoNENTHYEeCKUd U
BBIIIapUBaHHUE.
IIpoexr «M3roToBneHHe caMONENBHOrO MpubOpa MO HCCIENOBaHHUS
3JIEKTPOIIPOBOIHOCTH PACTBOPOB)

3.7 Maccosaa Oona pacmeopennHozo0  eeujecmed, UAU  HPOUEHMHAA
KOHUeHmpayus éewiecmea ¢ pacmaope.
B3pemmBanue. PasnoBeckl. HaBecka. MepHast mocyna (MepHBIE CTaKaHBI,
KOJIOBL, ITFTUHIPEI).
IIpaxkmuueckas uwacme.
IIpurorosienue pacTBOPOB MOBAPEHHOW COJM 3aJaHHOM KOHIIEHTPAIIHH.
IIpuroroBieHue MHUIy4Yero HAUTKA U3 MMHIIEBON COMBI, TUMOHHOM KHUCIIOTHI,
caxapa U acKOpOMHOBOM KHUCIIOTBI: KaX[as IpyIIa ONpeAeiisieT KOTHIECTBO
BEIIECTB Ha cBOe ycMoTpeHue. CpaBHEeHHE U 00CYXIEHHE IPUTOTOBIEHHBIX
HAaIlUTKOB C T.3p. BKyca, (pukcauuy HaOmromaeMbIx 3QQeKToB, pacueToB UIU
BBIIIOJIHEHUS «Ha IT1a30K», 3KCIEPUMEHTAIBHOU KYJIbTYpHI.

3.8 Hacvinienrnvie u nepecuiiieHHble PACEOPLl.
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Memoouka svipawueanus Kpucmannos. Monoxpucraii. Kpucramiaeckue
apy3sl. UTO Takoe «3aTpaBKay.
JleMOHCTpalus IEepPECHIIEHHOI0 pacTBOpa aneraTa HaTpus.
llpaxmuueckasa yacme.
[TpUrOTOBNEHNE HACHIIEHHBIX ¥ [IEPECHIEHHBIX pacTBOPOB. IIpUroToBieHue
BOJHEIX DPacTBOPOB MEIHOTO KyIlopoca, XJIOpHIa HAaTpHs, Caxapo3bl L
BBIDAIIMBAHMS KPUCTAIOB. DBpIpamuBaHue KpPUCTAIOB W3  pacTBOpa
KAMEHHOM COJNM M MOJMPOBAHHOM coid: ecTh 1u pasHuia. Ilouemy amd
BEIDAIIMBAHUS KPHCTAIIOB KaMEHHas CONb JIydlle, 4YeM HOAMpOBAHHAA.
[TonyueHre OKpAIIeHHBIX KPUCTAJUIOB COJM C HCIOJIb30BAHWEM IIMIIEBBIX
KpacuTesied. BpIpaluBaHHe KPUCTAUIOB MEIHOrO Kymopoca M3 BOJHO-
CIIUPTOBBIX PACTBOPOB.
4. 3nakoMHuMCsl ¢ MEPOM HAHOYACTHI

4.1 Modenuposanue. Monenu B ecTecTBO3HaHMH (I7100yC, KapTEl, buznyecKue
MOJIeNM, OMOJNOTHYECKHe MYJSKH, KPUCTAIUIAYecKue pernerku). Mozemu
aTOMOB U MOJIEKYJI B XUMHH.
IIpaxmuueckas wacmeo.
V3roTOBNGHHe Mojeneil MONeKyl W3 TMOAPYYHBIX CpeicTB. Pabota
BOOOpaKEHUS.

4.2 Cmpoenue eewsecmea. Pazmepor wacmuy. Hanouacmuypl.
Ipoexmnas 3a0aua Ne 1. Kax y3HaTh MpUMEpHBIE pasMepbl BUTAMUHHOIO
npaxe «YHIEBUT», «PeBHT», YIakOBKMA KOTOPBIX PACIOIOXKEHBI y Bac Ha
CTOJIaxX, He OTKpbIBas OaHOYEK.
IIpoexmnas 3a0ava Ne 2. 'Y Bac Ha CTOIaX HaxolATCH MEpPHBIA ITHIHHJP,
KON6a ¢ BOMIOM, BECh PHIYAXHOTO THIA ¢ HAOOPOM pasHoBecoB. IIpenyoxuTe
CrIocOOBl  ONpeNeNieHHs. PasMepOB  MOJIEKYT  BOMBI (MpaKkTUYeCKUi U
TEOPETUICCKUH).
Bonpoc: OTHOCUTCS JIA MOJIEKyJa BOJBI K Hagodactunam? [loueMy BHPYCBHI

Ha3bIBAIOT HAHOPOOOTaMu?
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4.3 KonnoudHvle cucmemol: nouéd, 2iuHa, NPUpoOHble 800bl, 6030YX ObIM,
Mumnepansl, Xneb, MO10KO, MAcno, Kpoev...Konnououvie u ucmunHble
pacmeopbl.  Onrtmueckue cBoicTBa: «@bdexkr TuHpams», «sIBIeHUe
UCKPSAIMXCS  cioeB».  KoJIOWAHBIE  YacTHIBI M HMX  Pa3Mephl.
Oxchepumenmanvhas 3aoaua Ne 1. Ha cronax: nasepHas yKaska W Jia3epHBIH
(QOHAPHK C KPACHBIM JIy4OM, B XMMUYECKHX CTAKaHa: B OJHOM 3aBapeHHBIH
aKeTHK 4as, B APYroM — 4kCTast Boja. IIpomycTuTe JIyd Jla3epHoro (poHapuka
Uyepe3 CTakaHbl. B KakoM CTakaHe, I0-BallleMy MHEHHIO, HaXOIMTCA
KoJuToraHas crcteMa? Ha ueM oCHOBBIBAETCS Ballle IIPEJITION0KEHUE?
OxcnepumenmanvHai 3aoaya Ne 2. Bam BbITaHBl pacTBOPBI alleTara CBUHIA
Pb(CH;COO), u wmomuma xamust KI, mrTatus ¢ mpoOMpKamu, CIHMPTOBAS
ropeska, IpoOupKozepkarenb. B mpobupky Haiedite 2 M pacTBOpa KI
(BBICOTOM 2 CcM) W 3aTeM NpuiedTe 2 M pacTBOpa Pb(CH3COO);
O6pa3syeTcs xelThiii ocanok. Harpeiite mpodupKy IO pacTBOPEHHs Ocaika.
3aTeM OXJIAMUTe IPOOUPKY OKOJIO 2-3 MUH U IIOMEIIaeM B COCYJl ¢ XOIOLHOU
ngensHoi Bomoi. Uro HaOmopaere? UTO NPOMCXOAWT IIPA BCTPAXHUBAHNU
poOupKu?

Wrak, BBl TONBKO UYTO OOHAPYXWIM pasiuyue MeXIy HCTUHHBIMU
pacTBOpaMy M KOJUIOMIHBIME PacTBOpamu. B TOCIEIHHMX BBI HaOJII0 AU
nmposiBiieHne onTUYecKux 3ddexToB: «dddext TuHmaLD (okcm. 3azm. Nel) u
«SIBIICHUE UCKPAIIUXCS CII0eB» (IKCIL. 3a1.Ne2).

Bompoc: Kak [okasars, 9TO MBLIBHBIA PacTBOp SBIAETCS KOJUTOMTHOU
cuctemoii? (ITo paccesHuUIO CBETA B paCTBOPE -KOHYC Tunpamns).

UTo MPOUCXONHUT eCi B MBUIBHBEIM PacTBOp HO0ABUTH MOBAPEHHYIO COJb?
(ITpospauHblif TIpeXae PpacTBOp PEe3KO MyTHEET, 00pasyroTcs KpyITHBIE
XJIOTIBS). SHAKOMCTBO C SIBICHHAMH KOATYJIAIMU U BbICATMBAHNA.

Ipoexmnasn 3adava Ne 1.J]pa yuaeHrKa IPUTOTOBUIIA CMECh U3 PACTUTEIBHOTO
Maciia ¥ BOJBI: N0GABWB IIOJOBHMHY 4YaiiHO# j10xKH Macia B 200 MI BOJBL.

OI[I/IH U3 HHUX YTBEpXOacT, 49TO IIOJy4YCHHasA CMCCh SABJISIETCI KOJIJIOUJIHBIM
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pacTBOpoOM, a Jpyroit ato otpunaet. Kro mpas? CBol OTBET WITFOCTPUPYUTE
cHUMKaMHu Ha MoOuinbHOM Tenedomre. (IIpaBel oba yuenuka. Bee 3aBUCHT OT
0CO0EHHOCTEN MPUTOTOBJIEHUS CMeCH. Ecnd ImpocTo pasMemiaTh Macio B
Bozie, To kKoHyc Tunmans we Habmomgaercs. Ecay e akTMBHO B30alTHIBATH
CMech B TEYEHHE HEKOTOPOrO0 BpPEMEHH, TO CMeCh MYTHEET U B TaKOM
pacTBOpe XOpOIIO BHIEH KOHYC PAacCesHHOrO CBETa, TO €CTh IOABIIAIOTCA
MEJIKOAMCIIEPCHBIE YaCTHIIBI KallelleK Macya).

BbIBOA: KOJUIOMIHEIE PACTBOPHI MOXKHO OOHAPYKUTH II0 ONTHYECKOMY TECTY
«ddexr TUHIAND), KOTOPBIH 0OHAPYKUBAETCS, €CIU KOJIOMIHBIE JaCTHIIbI

He IIPEBBIIIAI0T JAana3oH HaHOPa3sMEpPOB.

4.4 Memoobl u cpedcmea IMRUPULECKO20 UCCIE008AHUAL.

4.5

Ha mnpemploymix 3aHATHAX BBl BBIMONHSNK 3KCIHEPUMEHTAIBHBIC U
npoekTHBE 3ama4du. Kak Bl JdymaeTe, Kakde METOZBl HCCIENOBAHUS BB
HCIIOJIE30BaJIN?

1. Habmonenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHe

BCIIOMHWTE 3a/JaHNs, IPOCMOTPHTE CBOH 3aIIUCH ¥ MPOKOMMEHTHPYUTE HX C
TOYKH 3pEHHs HCIONB30BAHHBIX METOJOB HMCCIefoBaHmA. ‘deM BBl
T10JTB30BAIMCH, YTOOBI PEIITUTH IOCTABIEHHYIO IIepe]] BAMH IIpo0ieMy.
IIpoexmnas 3a0aua Ne 1. Hanpute, yeMy paBHA ILUIOTHOCTDH AIFOMUHUEBOM
}OIBIM ¥ MEIHOM WM CTANbHOM OONBaHKH HETPABHIIBHOM (GopMBI, KOTOpPbIE
JeXxar Ha BalluX crojiaX. Met obcyxaeHue.

JTOMKHBI TIPEUIOKUTD IUIAH PpEIIeHMs STOM 3a/ladM, OIPENENIUTh KaKUEe
HEOOXO UMbl U3MEPUTEIBHbIE IPUOOPHI I PEIIEHNUs. 3TOU 3a/1a4u.
CpaBHMTPH HalileHHOE 3HAaUeHHE IUIOTHOCTH alIOMUHKSA, MM UIX CTalld CO
CIIPABOYHOW BEJIMYHMHOM.

Kax cmenenb UZMeIbUeHHOCMU  61uUAent HA 00wy  HAOWA0b
conpukacarouguxcsa yacmuy. OOGbeMHBIC B3PBIBEI H2 MyKOMOJIBHOM 33BOJC,

JPEBECHO-CTPYKEIHOM IMpeanpusiTUN. HOT-IEMy HEJIb3s HUCIIOJb30BAaTh OeH3UH
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JULL PO3XKUTA IPOB. BCIIOMHUTB «YTO TaKOE IINIOINIAEY, «EIUHHIIE H3MEPEHHUS
IUJIOIIA TN .

lIpoexmnas 3a0aua Ne 1.'Y Bac Ha cTONax Haxonsrca 100 KyOuk PyOmka,
nu0o ManeHbKas yIaKoOBKa caxapa-paduHaza. Haiimure muiomanp menoro
KyOHKa 1 OOLIYIO IUTONIaab 9 Majbix KyOUKOB, U3 KOTOPBIX COCTOMUT GOIBIION
KyOUK; MM LENod YyIaKoBKHM caxapa W OOIIyIo IUIOMAAb BCEX KyCOYKOB
caxapa B ymakoBke. CpaBHHMTEe 3HAUeHHS IUIOMIAAW IIeJ0M (QUIYypH H
CyMMapHOM Iuiomanu ee yacteif? Kakyio 3aKOHOMEPHOCTH MBI MOXKEM
Habo1aTh?

4.6 Hanoobvekmol u 00yc/lo6/1eHHOCHb UX YHUKAIBHBIX CEOIICIE pe3KUM
yeenuuenuem naowa0u nO6epPXHOCmMU Yacmuy: HaHOYACTHIIEI, HAHOILIEHKH,
HAaHOBOJIOKHA,  HAHOTPYOKW, HAHOIIAPUKH, HOEHAPUMEPHI,  I[EOJMTEL
KBAHTOBbBIE TOYKH.

IIpoexmnasa 3adaua Ne 2. Yxo nmocs wMmeer mmHy 12-13 MM, a yactuia
MmarHetura Fe304 — 20 Bm. YBenuubre ux B 1 mmwutuapg pas. C KakuMu
0o0BbeKTaMu BBI Teneph Oyaere ux cpaBHUBaThH? Kakue pusnuecKie BeTHUNHBL
M3MEHSAIOTCS IIPU U3MEHEHUU JINHEHHBIX pa3MepoB?

IIpoexmnas 3a0aua Ne 3. Cxonbpko JTUCTOB Oymaru A4 BoimeT B cTakaH
o6vemom 100 m?

Kaxpoli rpymnme BbIIaHbl JUCTHI Oymaru A4 W XUMHUYECKHE CTaKaHbI
oovemom 100 M. Kaxmas rpyrima UIeT OTBET Ha 3TOT BOTIPOC.

[IpenqaraeM mMOMOINb: COMHUTE JIMCTHI B KOMOK. CKOJIBKO KOMKOB Oymaru
BOIIJIO B OJTWH CTaKaH?

Halinute momans oOTAeNbHOTO JHUCTa A4 MW IUIOIAAb ITOBEPXHOCTHU
XUMHYECKOTO cTakaHa. HaliauTe cymMMapHyIO IUIOIIah KOMKOB OyMarw,
HAXOJISIIUXCS B cTaKaHe?

JlenmaroT BRIBOJ: OHA OKa3ajach 3HAYUTEIHFHO OOJIbIIE IIOIMIaAN TIOBEPXHOCTH

CTaKaHa.
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Kakum 06pa3oM MBI YBEIMHMIM CyMMapHYIO ILIOIab HOBEPXHOCTH Oymarn?

(YmMenbIiieHneM 00beMa OJJHOTO JIMCTA)

4.7 Hanoo0wexkmot u 00YC06/1eHHOCHb UX YHUKAJIHBIX CE0UCHI8 PEe3KUM

yeenuueHuem naowaou no8epXHOCHU Yacmuy: HaHOYaCTHIIb, HAHOIUICHKH,
HAHOBOJIOKHA,  HAHOTPYOKW, HAHOLIAPWKK, JCHAPUMEpPBI,  LEOJHTHI,
KBaHTOBBIE TOYKHU.

Ipoexmnas 3adaua Ne 4. Haiinurte Iomans CBOEH HepernHOK KOpOOKH ¥
CpaBHHTE ee C ILIOMAJBI0 TOBEPXHOCTH GOJNBITMX TMONyLIAPUHA U YeperHOU
KkopoGKy, eciu S(kopa 6.1m.) = 2500 cm? . S(u.k)=4mr’/2, rae r=C/2m.
OGpsicienre: 0oJblIag IUIOMAAb OOJBIIMX IONyIIapuil  OOBACHAETCH
HaJIMYreM MHOTOYMCIEHHBIX CKIIAIOK.

Dxcnepumenmanvhas 3a0aua. Ha cromax HaxoffgTcs — CTajlbHAas KHOIKA,
KEJIe3HBIH I'BO3/b, KyCOUEK MEIHOW IPOBOJOKH, MEIHAs CKPEIKa, paHyJbl
AMIOMHHMS ¥ LIMHKA, [ITATUB ¢ HpoOMpKaMu, collsfHas kuciora. ITomectute
TIpeUI0KEeHHbBIE TeNa Ha JHO IIPOOMPOK U /100aBbTe 3aTeM COJLIHYIO KUCIOTY
(BBICOTA CTOJIOA KUAKOCTU IPUMEPHO 1,5¢M).

OnuimTe, 4TO BBl HAOIIOaeTe B KXIO0H U3 IPOOUPOK.

3HaKOMCTBO C 3JICKTPOXUMHUICCKHUM psAoOM HaHpH)KeHI/IfI MeTaJlJIOB.

Hazpanue oonekta | HazBanue Uro HaomonaeM | JIleBee win
MeTaia, us3 paBee
KOTOPOTO OTHOCHUTEIBHO
creilad 00BEKT H, B s1/xuMm
psay
|

BEIBOI: C KUCIOTOM B3aUMOJEHACTBYIOT METAIIIBL: ..........
¢ KMCJIOTOM He B3aMMOJEMCTBYIOT METAJLIBL: ........
- 3amanue 1o yue6HuKy M.A. AXmMeToBa: 03HAKOMBTECH C TEKCTOM Ha €. 13.
- C Kak@M BBl CTOJKHYNHMCh mpoTHBopeunem?  Menp 1 cepebpo B

HaAHOCOCTOAHHAX CIIOCOOHBI B3aHMOILeﬁCTBOBaTB C KHCJIOTaMH. VBenuueHue
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TUIOIIAIY MTOBEPXHOCTH PEArupyIOLIUNX YaCTHL] BIXSET HE TOJIBKO Ha CKOPOCTh
peaxiyuy (00bEMHBIE B3PHIBEL), HO U HAa XapaKTep XMMHIECKMX CBOKCTB.
[TpoexT «B mouckax KOJUIOUIHBIX PaCTBOPOB

5. Xumus Ha cTpaxe 310POBbS.

5.1 Hoo. Boszonka iioda. Hoo uz anmexu.
IIpakmuueckas wacmeo.
WzroroBieHre MOJENM MOJIEKYNbI Homa.  DIEKTpOHHas, Tpadudeckas
dbopmyna Homa
[IpoekT «OOHapyx eHHe KpaxMalla B IPOIyKTaX ITUTAHUIY.

5.2 «Mapzanyoseka». Ilepmanzanam Kaausa. Mapradel] W €ro CTElNeHH

OKHUCIICHHUS

IIpaxmuueckas wacmeo.
Omnpenenenre MaccoBO# 1O KACIOPOZa B MOJIEKyJIe IEpPMaHraHaTa Kaius.
Pacdet oTHOCHTENBHOM MIOTHOCTH KUCIOPOA 110 BO3IYXY.
C6opka mpubopa AJis TOTyUEHHUS KUCIOPOAa METOJIOM BEITECHEHHUS BO3/TyXa.
OkcrepuMeHT: cOopka mpubopa U Ppas3lIOKEHUs IIepMaHraHaTa Kajus.
KadecTBenHas peakiius Ha KUCIOPOL.
IIBeTHEIE peaklMy C MepMaHTaHATOM Kajius (Hamp., IepMaHraHaT Kauusd U
CyTb(OUT HATPHSL, IP.)

5.3 Ilepexucs 6odopoda. Ceoiicmea u npUMEHEHUe NepPOKCUOa 8000pooa.

CremeHb OKMACIEHHUS KHCIIOPOa B MOJIEKyJIe IIEPOKCHUA BOIOPOa.

Peaxiiys pasjiokeHus mepokcuia Bogoposaa. Kak mpoBecTH 9KCIIEPUMEHT.
Katamuszaropsl. Oxcun maprasna (IV), depment karamasa — KaTaau3aTOphI
peakiuy pa3ioKeHNUs.
Ipaxmuueckaa uwacme.
Oxcup Mapranma (IV): Hanucats (GOpMyIly BEIIECTBa M ONPENCIUTh CTEIICHD
OKHUCJICHHUS.
Tpu TpoOUPKH, B KAXIOW HAaXOAUTCA HECKONBKO MJI alTedHOU IEePeKHUCH

BOOOpOAA. Bo BTOPYIO H TPETBIO l'IpOGI/IpKH IIOMECTUTE COOTBETCTBEHHO OKCHU]
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maprarna (IV) (Ha KOHUMKe INMATeNs) X CBEXEHATEpThIH Kaproderns (Ha

KOHYMKeE IIIAaTeIs).

Homep npobupku | Uto nobasuiu Yto Habmo1aeM

HamucaTs ypaBHEHHE peaKIii ¢ 0003HAYEHUAMHU yCIOBUH €€ MPOTEKAHUS.
TIpOKMCXOUT JIM peakius B TepBoil mpobupke? Ilpeanoxure HpHOOp s

IIOJIy4CHHA BOAOPpOJa IIPH pa3jIoKEeHUHU IIEPOKCHAA BOIOpOAA.

5.4 Auemuncanuyunosas kucioma. Ackopounoeéaa kucnoma. KuCIOTHOCTH

cpenbl. pH — HHAUKATOPEI CBOMMHU PyKaMH.

IlIpaxmuueckas uacme.

Omnucanue (bH3UIECKUX CBOWCTB. [IpuroroBienue pacTBOpPOB
AIETHICATUIIAIOBOM ¥ acKOpOWHOBOM KHUCIOT. JleWcTBHE HHIMKATOPOB

(beHondranenHa, TaKMyca U METHIOPAH)Ka) Ha UX PACTBOPBI.

HUHIUKATOPHI ATLleTHIICATUITAIIOBAS AckopOrHOBasI KUCIOTA
KHCJIOTa

deHondTanenn

Jlakmyc

METHIIOPAHK

[IpuroToBIeHHe OTBapa KpacHol KamycTbl. HaOmozgeHne M3MEHEHHS LBETA
oTBapa B pa3HBIX pacTBopax (yKCycHas, JTMMOHHAsd, acKOpOMHOBAas KUCIOTHI,
[IOBapeHHas COJb, Ta3UpOBAHHAs BOJIA, HAIIATHIPHBIN CIMPT, NHIICBasd COIA,
PacTBOP MBLIA U CTHPAIBHOTO MOPOLIKa).

BaanMoielicTBIE acKOPGHHOBOM KHCIOTHI ¢ ifojjoM. Bompoc: mist KakuXx menei
MOKHO MCIIOJB30BaTh 3Ty peakiwio? (11 oOHapyX eHU: aCKOpOMHOBOM

KHCJIOTHI B ITPOAYKTax HI/ITaHI/Iﬂ).

1 peareHT 2 peareHt Yro HabmomaeM IIpd UX
acKOpOMHOBAs non B3aMMOIEHCTBUH

KHCJI0Ta '

duszuueckue dusuyeckue
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CBOUCTBA: CBOMCTBA: .........

5.5 «3enenkay wnu Gpunnuanmossiii 3enensiii. 1BeT OPOIIKOOGPa3HOTO
OpUIIMaHTOBOTO 3eseHoro. [IpakTHUeCcKoe 3HaYEHHE U IIOyYeHHE.
IIpaxmuuyeckas wacme.

@usudeckre CBONCTBA OPHITHAHTOBOTO 3€JIEHOTO

Kak pmokaszaTe MOMIMHHOCTH OpUIUTMAHTOBOTO 3eJieHOro. IIpoBeneHue
IIOCJIEIOBATENBHBIX PEAKIUN B OJHOU NMPOOUpKe ¢ OPHIITUAHTOBBIM 3€IEHBIM:
BHauajue B IPOOUPKY H00aBUTH KOHIIEHTPUPOBAHHON COJSHOW KHCJIOTHI, a
3areM pactBopa Mmenoud NaOH. Odopmienue paboTel MO cBoeMy
YCMOTpEHHIO.  3aTeM  oOCynuTh: Kak 3adUKCHUPOBAIUA  Pe3yJIbTATHI
BKCIIEpUMEHTa (U3MEHEeHHE I[BETa, BHIIIAJICHUE 0CAIKa).

IIpoekT «MOHO JIM UCIIONIB30BATh OPUIITHAHTOBEIHN 3€JIEHBIM KaK HHIUKATOP
KUCIIOTHOCTH CPEIBDY

5.6 «Mbino yydecnoeyn: X03HCTBEHHOE U TyaJIeTHOE, )KHUIKOE U TBEPIOE.
IIpaxmuueckas wacmeo.

JelicTBre nakMyca Ha pacTBOP MbLIa, PaCTBOP CTUPAIHLHOTO MTOPOIIKa
(ToKa3aTenhCTBO IIETIOYHOTO XapakTepa MOIOIIMX CpeAcTB). M3ydenue
3TUKETOK TBEPIOTO M XUAKOTO MbUIAa (pa3ldyue B XMUMHYECKOM COCTAaBe).
PacTBopeHne MbLTa B JKECTKOW ¥ JUCTHILIMPOBAHHOH Bome. Oddekt
Tunngans.
IIpoext «MpbLtoBapeHuE)

6. Xumus nuiu

6.1 Caxap, Kpaxmain, ueanon03a — poOCmeeHHUKU 2JII0OKO3bl.

Yro Takoe mgmaber. [mKeMudyeckuil HMHAEKC IPOLYKTOB IIHTAHHMS.
XVMUYECKUE TTOCIACTUTENN U UX KOBAPCTBO.

Ipaxmuueckas yacmo.
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Ompenienenie MPOLYKTOB C BBICOKMM TNTMKEMUYECKAM HHIEKCOM (paborta ¢
Tabnuiei ).

OmpeziensieM MOCIACTUTENH: acapTaM, copour .... (Pabora ¢ aTHKeTKaMH.
OmeiT:  B3aWMONEHCTBHEe  TIIOKO3bl ¢ ruapokcumom  menu (1D,
CBEXXETIPUTOTOBIIEHHBIM.

UccrmenmoBaHnre MW3MEHEHHsS COIEp)KaHWS T[JIIOKO3BI B KpOBH  IIOCIIE
cOanaHcupoBaHHOTO ~ obema W moclae  ymoTpebnenms — dacTdyna:
KAPHUEIIKOB,YMIICOB, CIIaJIKAX Fa3MPOBAHHBIX HAIIUTKOB.

6.2 Anromunuii: eenuxuil u yxcacHoii. IloueMy He clemyeT IOJNb30BATHCA
amomuHaueBoi mocynoi? Comepruk Kaipimsa.  Ocreomopos. MeTainibl
KOHCEpPBHOU OaHKH.

IIpaxmuueckas paboma.

CBoiicTBa aOMUHMS ¥ 00JacTH MPUMEHEHUs allOMUHHS Ha OCHOBAaHUU €T0
cBoifcTs (moBTOpeHue). COCTaBUTh TabIHUIYy, KIAaCTEP UITU CXEMY.
[IpoBeleHre XUMUUYECKHX DEaKIUd, XapaKTepU3YIOIIUX amM(bOTepHBIE
CBOICTBA COCIMHEHUN aJTFOMUHUS.

OngpiT 1. AMOMUHUM U COJIHAsS KUCIIOTA.

OmsiT 2. XJIOpHU] ATFOMUHNS U THIPOKCHT] HATPUS

OmmiT 3. FI/IILpOKCI/I,Z[ AJIIOMUHHS U COJISTHAA KHUCIIOTa

OmnpiT 4. ['MIPOKCH ATIOMUHUA ¥ THAPOKCUI HATPHUA

HasBanue onbiTa Yro HabmonaeM VpaBHeHHE XUMUYECKOH peaKIiu
BRI 2nisnuinie
IMpoext «Ee BenuyecTtBO — KOHCEpBHAd 0aHKa: DSKCIIEpUMEHTAIBEHOC

OTIpeJIeICHNE METAJITIOBY.

6.3 Ykcycnasa kucnoma. CTONOBBIM YKCyC, YKCyCHas OCCEHLMA, JICIUTHAM
yKCcycHas Kucnora: B 4deM pasHuna. CBOHCTBA YKCYCHOM KHUCIIOTBI U €€
npuMeHeHne. PU3NOIOTHUECKOE BO3/ICHCTBUAE KUCTIOTEL.

IIpaxkmuueckasn paboma.
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CocTaBieHre MOHATHHHONW CXEMBI: «4TO S 3HAIO 00 YKCYCHOW KHCJIOTE)
(MHAMBUYaTIbHO, TUOO0 B IPYIIIE).
Pacuer KOHIIEHTPAIMH KUCIOTHI TIPH ee pa30aBIeHUH.
KucIoTHOCTH pacTBOPOB MHUIIEBOM COIBI X YKCYCHOM KHUCIIOTHI.
["aleHue MUIIEBOW COMBI YKCYCHON KUCIOTON: IIPU3HAKY XUMHUIECKOH
peakuuu (BBIZEIEHHE ra3a, pe3koe yBelIndeHre 00beMa PeaKI[MOHHOH CMeCH).
ITOBTOPHUTH PEAKIWIO TalllEHUsI COIBI C MCIIOIb30BaHUEM MHAMKATOopa (Harp.,
oTBapa KPacHOKOYaHHOW Kamycthl). Jlus dero HeoOXomuMo — ObLIO
pUMEHEeHUE UHIUKATOpa?
OOparuTh BHUMaHHUE, YTO BBIACICHHE I'a3a TaCTO COIIPOBOKAACTCS
yBelndYeHneM 00beMa peakIiMoHHON cMecH. Kakue Mephl IpeI0CTOPOIKHOCTH
HY>KHO COOJIIOIATh TIPH MTPOBEICHUN TaKUX PEAKIAN?

6.4 «Conenas nama >cuznby (IOBaApEHHAS COIIb, IIOTAIll, IIIyTaMaT HATPHS. ......
riaayoepoBa cojib, MEAHBIN KyIIOpOC...... )
[TumeBas coja, IUTheBas Cola, KAIBLUHUPOBAHHAs COJa, KayCTH4YeCKasd
coZia: OJMHAKOBBIE WM pa3Hble BemecTBa. KauecTBEHHbIE peaKIny B XUMUH.
IIpaxmuyeckas paboma
OmnpenenuTh: Kakoe W3 BellecTB (muIIeBas cofa, KaycTHdeckas Coza,
KaJIbLMHUPOBAHHAS COJIa) SIBISIOTCS COJIMM YTOJIBHOM KHACIIOTHI.
Ongit 1. JleticTBHE MHAUKATOPaMHU.
Omnsit 2. JleficTBHe Ha PacTBOPHI NHUIIEBOM U KayCTHIECKOH COMBI yKCYCHOH

KHCJIOTBI

HazBauue ompiTa Yrto HabiaromaeM BriBon

BemBox: ..........
ITpoBeneHye OIBITOB MMOATBEPIKAAET, YTO MHUIEeBas COJA, KalblIMHUPOBAHHAL
coma — 9TO COIU clIaboil YroJNBHOM KHUCIIOTBI, & KayCTHYecKas cola —

pacTBOpUMOE OCHOBAaHHUC.
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O6CYI[I/ITB, KaK [JoKa3aTh OINBITHBIM IIyTE€M, YTO MOHIIEBasdA COJa SIBJIISICTCA

KUCIIOU COJIBIO.

6.5 Bped numpamos: mud uiu npasda. Ilonb3a HUTPATOB: BaKHEHIIME

MHHepalbHble yHIOOpeHus KaK HCTOYHMK asora. Kpyrosopot asoTa. Ilouemy
BeHEpMHA MyXOJIOBKa [I0ElaeT HaCEKOMBIX (Tak OHa BOCIOJIHAET HEJOCTATOK
a30Ta B OOJIOTUCTHIX MecTax). HUTpaThl B Ka4eCTBE IIHUINEBBIX KOHCEPBAHTOB.
Kakue MpeBpaIieHys IPOUCXOIAT ¢ HUTPATaMy B OPraHu3Me 4eoBeKa. A30T
U er0 CTETICHU OKUCIICHNUS.

IIpaxmuueckas wacmeo.

Ompenernenyue MacCoBOH JI0JIM a30Ta B KAJIMHHOMH, HAaTPUEBOHN U aMMOHHUNHOU
cenutpe. BBIBOM: Kakoe u3 HUX Gollee LEHHOE a30THOE yA0OpeHHe.

ITpoexT «BrusiHHe a30THBIX yA0OpeHni Ha POCT CAKEHLICB daconm».

7. PaGora Ha/J MpoeKTaMH — S 4

6.
e

Dman ewibopa memul, NOCMAHOBKU Yel, 3a0a4 UCCIe008aHUS .

Dman 8v108UNCEHU 2UNOTNE3DL.

Dman  nAaHUPOBAaHUs NYmu  OOCWUMICEHUS Yenet  UCCIe006amenbCKux
(npoexmHoix) pabom u 6b160pa HeOOXOOUMO20 UHCHPYMEHMAPUA.

Dman nposedenus yuebHo20 UCCIEO08AHUA (npoexmmoii pabomul)

NPOMEJICYMOUHbIM — KOHMpPONEeM 34 XOOOM  B6bINOIHEHUA U Koppexyuetl

pe3yibmamoe.

10.9man  odopmnenus, npedcmasienus —(3auumeot) NpoOyKma  NpOeKmHoOL

pabomboi

Crnucor MCnoJib3yeMbIX HCTOYHHKOB

CnHcOK OCHOBHOH JIMTEpaTypbl:

1. Xummaeckas >amukiaonenus. T 1. M., 1988 1.
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2. KykymxuH F0.H. «Xumus Bokpyr Hacy, M. Briciias mkoma, 2018 r..
3. B.M. Ky3HenoB «XuMus Ha IOpOTe HOBOTO THICSYEIETHS, « XUMHUSL B IIIKOJIE»
Ne 1, 2017.
4. AM. IOnun u npyrue. «Xumus ais Bacy. M. «Xumus2002.
Chnucox JuTepaTypbl ISl YUHTEs:
1. O.C.Tabpuensn, I'.I'. JIsicoBa «HacTonpHas KHUTa yIUTENS XUMUNY. , Jpoda,
2017.
2. Anux6epona JL.IO. 3anumMarensras xumus. Kuura s ygammxcsi, yauTenei 1
pomuteneii. M.: ACT-ITPECC, 2017;
3. K.A. MakapoB «Xumus u 310poBbe». M. «IIpocsemmenue».2005.
4. 10.H. KopoTsimeBa « XUMHAYECKHE CATIOHBI KPACOTBDY. « XUMHUS B ILKOJIEN.
Ne 1.2005 r.
5. Cxypuxun M1.M., HeuaeB A.I1. Bce o nuie ¢ Touku 3peHus xuMuka. Crpas.
m3ganue. M.: Bricmmas mkoua, 2009
6. AxmeroB M. A., 3oposa E.JO. O0ydyeHne XuMHUK KaK IIPOLIECC Pa3BUTHS

7. mo3HaBaTeNbHBIX cTpareruii ydammuxcs [Tekct]/ AxmeroB M. A., 3oposa
E.1O.// Hayka u mxona.- 2015.- Ne 2.- C.81-87
8. Jlazapes B. C. IlpoexkTHas [IeATENbHOCTh B IIKOJE: HEHCIIOIL3yeMbIE

BosMoxHocTH [Tekcr]/ Jlazape B. C. /Bompocer o6pazoBanus. — 2015.- Ne
3.-C. 292-307.

9. Boponuos: A. IIpoekTHas 3amadya [DnexrpoHHBIH pecypc] / Boponmos A. -
XKypuan «Hagampras mxoma».- 2007.- Ne 6. — Pexum jgocrymna:

http://nsc.1september.ru/article.php?1d=200700608

10.BBemenre B HaHOTexHolorumw. Xwumus [Tekcr]/ yueOHOe mocobue A
yagamuxca 10 — 11 xmacco/ mon pemakumed AxmeroBa M.A. - CIIo6:
06pazoBaTeNbHbIH LeHTp «YuacTue», ObpasoBarensHble IpoekThl, 2011 — 108

¢. (cepus Hanomkomna)
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11.T'abpuensa O.C., Octpoymos W.I'. Ilpomeneptuueckuii kKypc «Crapt B
XUMPEOD/ I'a6puensan O.C.- XKypuan «Xumus B mkone».- 2005.- Ne 8.- C. 19-
26
12.Tony6 T.B., Ilepensiruna E.A., YypakoBa O.B. OCHOBBI NpPOEKTHOH
NesITeNbHOCTY IIKOJIbHUKA: METOIUYEecKoe ocodue o MpeIoJaBaHuio Kypcea
(c ucrmonp3oBaHMeM TeTpajeil Ha medaTHod ocHoBe) Ilox penakumen
npodeccopa E.4.Korana. - Camapa: M3naTenscTBo «Yd4eOHas JIHTEPATypay,
Uznarensckuii qoM «Demoposy». 2006. — 224 c.
Cnucok JuTepaTypbl 1Jsi 00y4aroLIMXCsi:
1. B.A. BoiitoBnu «Xumus B 661Ty». M. «3Hanuex». 2000.
2. «DHIMKIONeINIeCcKHil cl1oBaph roHoro xumuka» M. «Ilenarorukay, 2002.
3. «dpynuty, Xumus — M. 000 «TJ{ «3gatenscTBo Mup KHurm»», 20138.
4. Anux6eposa JLIO. 3anumarensas xumus. KHETa 171 yqamuxcs, yauTened 1
pomuteneit. M.: ACT-ITPECC, 2017;
5. Mup xumun. 3anumarenbHbie pacckass! o xumun. Coct. F0.M.CMupHOB.

CII6.: «MuM-Dkcmpeccy, 19935.
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