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HHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1o XUMUM Ha YpOBHE OCHOBHOI'O OOILEro OOpa30BaHMs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOM IMPOrpaMMbl OCHOBHOI'O OOLIETo
oOpasoBanus, npeacraBieHHbx B PI'OC 00O, a Taxke Ha OCHOBE (enepaibHOi padoyeil mporpaMmsl
BOCIIUTaHMS U C Y4ETOM KOHLEIIUH MpenoJaBaHus y4eOHoro npeamera « XMMHs» B 00pa3oBaTelbHbIX
opranuzanusax Poccuiickon @enepannm.

1. IHYHOCTHBIE, METAITPEIMETHBIE U IIPE/IMETHBIE PE3YJIbTATbBI
OCBOEHMUSA MATEPUAJIA «XUMMUS»
B 7 KIIACCE

Menn:

e (QopmMHpOBaHUE ECTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS IIKOJIbHUKOB, Pa3BUTHE JTUUYHOCTH
pebeHka

e  Ppa3BUTHE UCCIEAOBATENHCKOr0 MOIX0/1a K U3YUYEHHUIO OKPYXKAIOLEro MUPA;

e BBEJICHUE Yy4YallUXCs 7 KJacca B COJEpKaHUE MpeIMeTa XUMUU;

e OCBOCHHE BKHEHIIMX 3HAHUN 00 OCHOBHBIX MOHATHUSAX XUMUU HA SKCIIEPUMEHTAILHOM U
ATOMHO-MOJIEKYJISIPHOM YPOBHE;

e (QopmHupoBaHUE HABBIKOB IPUMEHEHHUS TOJYYEHHBIX 3HAHUN U YMEHUH 1711 6€3011acHOTo
MCIIOJIb30BaHUs BEIIECTB U MAaTEpUaJIOB B OBITY, pEIICHUs IPAKTHUYECKHX 3aay B IOBCEIHEBHOMN
YKU3HU, TPEIYNPEKICHUS SIBICHUN, HAHOCAIMX BPEJ 3/I0POBbIO YEIOBEKA U OKPYKaroIen
cpene.
3apaum:
o0Opa3oBaTeNbHEbIE:

e (QopmupoBaHuE MEPBUYHBIC MPECTABICHUS O MOHATHIX: TENO, BEIIECTBO, MOJIEKYJa, aTOM,
XUMUYECKHUM 3JIEMEHT;

e O3HAKOMJICHHE C IpocTeiiel kaaccuukanueil BemecTs (110 arperaTHoMy COCTOSTHUIO, TI0
COCTaBY), € onucaHueM (U3NYECKUX CBOWCTB 3HAKOMBIX BEIIECTB, C PU3NYECKUMHU SIBICHUSIMH U
XUMUYECKUMH PEAKITUIMU;

e 0TpaboTKa Te€X MPEIMETHBIX 3HAHUN U YMEHUH (B MEPBYIO OYEPEb IKCIIEPUMEHTAIbHbIE
YMEHHs], a TAK)KEe YMEHUS pelaTh pacueTHhIC 3a/1auM), Ha (OPMUPOBAHUE KOTOPBIX HE XBaTaeT
BPEMEHU MPU U3YYEHUHU XUMHH B 8-M U 9-M Kjaccax;

e O3HAaKOMJICHUE C SIPKUMH, 3aHUMATEJIbHBIMU, YMOIIMOHAJILHO HACBIILIEHHBIMU 3IIU30J]aMU
CTAHOBJICHUS U PA3BUTUSI XUMHUHU, YETO YUUTENb, HAXOSCh B BEUHOM LIEUTHOTE, IOYTH HE MOKET
ce0e MO3BOJIUTE;

e (GopMHpOBaHHE TMPAKTUUYECKUX YMEHUU W HABBIKOB, HAIIPUMEP YMEHHS Pa3eiiiaTh CMECH,
WCITOJIB3YSI METOJIBI OTCTauBaHUs, (GUILTPOBAHUS, BBITIAPUBAHUS;, YMEHUS HAOII0IaTh U
OOBSACHATH XUMUYECKHUE SIBICHUS, TPOUCXOSAIINE B IPUPOJIE, OBITY, IEMOHCTPUPYEMBIE
yUUTEeNeM; YMEHHS paboTaTh C BEIIECTBAMHU, BHIIIOIHATH HECIOKHBIE XUMUYECKUE OTBITHI,
coOroaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH;

e paclIMpEHHE NPEICTABICHUN YJal[UXCs O BAXKHEUIINX BELIECTBAX, MX CBOMCTBAX, POJIA B
MPUPOJIE U )KU3HU YEJIOBEKA;



¢dopMHpOBaHHE YCTOHUMBOrO MO3HABATENBHOTO MHTEpECa K XMMHUU, KOMMYHUKATUBHOU
KOMIICTEHIIHH;

pa3BHUBAOIINE!

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB M HHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B Tporiecce
IPOBEJICHUS] XUMUYIECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIIbHOCTH IPUOOPETEHNs 3HAaHUN B
COOTBETCTBUH C BOHUKAIOIIUMH )KU3HEHHBIMHU MIOTPEOHOCTSIMHU; YI€OHO-KOMMYHHKATUBHBIX
YMEHHIA; HABBIKOB CAMOCTOSATEIILHON paboThI;

pacmupeHre Kpyro3opa y4aruxcs ¢ MPUBICYCHUEM JONOIHUTEIBHBIX HCTOYHUKOB
uHpOpMaLnu;

pasBUTHE YMEHHI aHAM3UPOBATh HH(OPMAIIHIO, BBIICISATH TI1aBHOE, HHTEPECHOE.
MHTETpalus 3HAaHUHU 110 TIpeIMETaM €CTECTBEHHOTO IIUKJIa OCHOBHOM IIIKOJIBI HA OCHOBE y4eOHOM
JUCHUTUTMHBL «XHAMUS)

BOCIIUTATEIbHbIC:

BOCIIUTAHHE OTHOIICHUS K XMMHUH KaK K OJJHOMY U3 ()yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS H DJIEMEHTY OOLICYETIOBEYECKON KYIbTYPHI;

BOCIIUTAHUE OKOJOTMYECKOH KYJIbTYPHI.

KonnyecTBo yacoB no yueGHOMY IIaHy

Bcero — 34 yacoB; B Hegenro - 1 Jaca.
- MPAaKTHYECKuX pador - 5

[Inanupyemble pe3yJbTaThl

B pe3ynbrate 00yueHus 1o 1aHHOM NMporpaMme, B KOHTEKcTe TpeboBanuii denepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHapPTa HAYaILHOTO O0IIEro 00pa3oBaHus, y
MJTQJIIINX [IKOJILHUKOB OyAyT C()OPMUPOBAHBI:

JIMYHOCTHBIE Pe3YabTaThl

Obyuarowuecs Hay4amcs u npuoopemym:

OCHOBHBIE MPUHITUITBI OTHOIIIEHUS K )KUBOW U HEXXKUBOW TIPUPO/IE;

YMEHHUsI B PAKTUYECKOU IEATEILHOCTH U TOBCETHEBHOM JKU3HH IS,

OO0BSICHEHUS] XUMUYECKUX SBIICHUH, MPOUCXOISAIINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;
6e301acHOro 0OpaIleHus ¢ TOPIOUYUMH U TOKCHYHBIMH BellleCTBaMH, 1a00paTOPHBIM

000pyI0BaHKEM;

MMOHUMATh CMBICIT U HEOOXOUMOCTH COOTIOICHUS TIPEAMMCAHUH, TIPEIJIaraéMbIX B HHCTPYKITUSIX
10 MCTIOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOM XUMUHU U JP.;

Obyuarowuecs noryuam 603MOHCHOCMU OJisL POPMUPOBAHUSL:

MO3HABATEJIbHBIX HTHTEPECOB U MOTUBOB, HAIIPABJIECHHBIX HA U3YYEHUE )KMUBON U HEXXUBOU
MPUPOJIbI; HHTEJUICKTYAIBHBIX YMEHHH (JOKa3bIBaTh, CTPOUTH PACCYKIACHHS, aHATH3UPOBATh,
CpaBHUBATD, JI€JaTh BbIBOJbI;

AKOJIOTMYECKH TPAMOTHOIO MOBEAEHHUS B OKPYKAIOLLEH CpelIe;

3HAYEHUS TEOPETUUECKUX 3HAHUH JUISl TPAKTHYECKOM €SI TEIbHOCTH YEIOBEKA;

HAyYHBIX OTKPBITUH KaK pe3yJbTaT JJIUTEIbHBIX HAOTIOICHN, OTIBITOB, HAYYHOU TOJIEMHUKH,
MPEOAO0JICHUSI TPYTHOCTEN U COMHEHHIA.

MeTanpeamMeTHble pe3yJbTAThI

Obyuarowuecs nayuamcs:
MJIAaHUPOBATh CBOM JIEUCTBHS B COOTBETCTBHUH C IMOCTABJICHHOM LENIbIO U YCIOBHUSIMU €€
peanu3anuu;
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BBINOJIHATH YU€OHBIE IEHCTBUS B MAaTePHAIN30BAHHOM, PEUEBON M MBICTHTEIBHON popme;
IPOSIBIIATh UHULIMATHUBY JIEUCTBUS B MEXIINYHOCTHOM COTPYIHUYECTBE;

MCII0JIb30BaTh BHEIIHIOK ¥ BHYTPEHHIO peyb /IS 1eJIeNoIaraHtsl, IJIaHUPOBaHUSI U
peryisiuuu CBOeH AesITeNbHOCTH;

OBJIQJIETh COCTABJISIOIIMMHU HCCIIE0BATENbCKOM ACITEIBHOCTH, BKIFOYAasi YMEHHUE BUJIETh
po0JieMy, CTaBUTh BOIPOCHI, BBIIBUTATh TUIIOTE3bI, 1aBaTh ONPEACICHUS TOHIATUSAM,
Ha0JI0/1aTh, MPOBOJIUTH MPOCTEUIITNE SKCIIEPUMEHTHI, JI€JaTh BHIBOJBI U 3aKIIOUCHHUS,
CTPYKTYpUPOBATh MaTepHal, OObICHITH, JOKa3bIBATh.

OCO3HaBaTh 3HAUEHUE TEOPETUUECKUX 3HAHUN JUIs IPAKTUUECKON JESTEIbHOCTH YEJIOBEKA.
Obyuarowuecs noiyuam 603MOACHOCMb.

yMeThb paboTaTh ¢ pa3IMYHBIMU UCTOYHUKAMHU XUMHUYECKONW HH(POPMALIUHU (HAYIHO-TIOMYJISIPHOM
JTUTEPATypPOid, CIPABOYHUKAMHU ), aHATH3UPOBATH MHPOPMAITUIO, TIPe0OPa30BIBATH €€ U3 OJTHOM
(bopMBI B IpYTyIO;

YMETh aJIeKBaTHO MCII0JIb30BaTh PEUEBBIE CPEACTBA AJIA JUCKYCCUU U apTYMEHTAlUK CBOEH
MO3ULIMH, CPABHUBATh PAa3HbIE TOUKHU 3PEHUS, OTCTAUBATh CBOIO MO3UIIMIO, YBAKUTEIBHO
OTHOCHUTBCSI K MHEHHUIO OKPY>KArOLIUX;

yYMeThb paboTaTh ¢ pa3IMYHBIMUA UCTOYHUKAMHU XUMHUYECKOW HHPOPMALIUHU (HAYIHO-TIOMYJISIPHOM
JUTEPATypOid, CIIPAaBOYHUKAMH ), aHATU3UPOBATH HH(POPMAIHIO, TPEOOPA30BHIBATH €€ U3 OJHON
hopmBI B IpyYTYIO;

YMETb aJIEeKBATHO HCIIOJIb30BaTh PEUYEBbIE CPEJCTBA JIJISl IUCKYCCUU U apryMEHTalluu CBOEH
MO3ULIMH, CPABHUBATh Pa3HbIE TOUKHU 3PEHUS, OTCTAUBATh CBOIO MO3UIIMIO, YBAKUTEIBHO
OTHOCHUTBCSI K MHEHHIO OKPYKaIOLIUX;

Ilo3nasamenvhole

Obyyaiowuecs Hayuamcs:

OCYIIECTBIISTh MMOUCK HEOOXOUMOM MH(GOPMAIINH JIJIsl BHITIOJIHEHUS YIEOHBIX 3aJJaHUMN C
WCIIOJIb30BaHUEM YY€OHOU JTUTEPATYPHI, IHITUKIIOTIEIHH, CIIPABOYHUKOB (BKIIFOYAsT
AJIEKTPOHHBIE, ITU(POBBIE), B OTKPHITOM WH(POPMAIIMOHHOM MPOCTPAHCTBE, B TOM UHCIIE
KOHTPOJINPYEMOM MPOCTPAHCTBE HHTEPHETA,

OCYIIECTBIISATh 3aMUCh ((PUKCAIHIO) BEIOOPOUHOM HH(pOPMAITUK 00 OKPYXKaIOIIeM MHUpe U 0 cede
caMoM, B TOM 4ucie ¢ noMmousto nHcrpymento UKT;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, B TOM YHCIIE MOJENHU (BKIIOUYas
BUPTYaJIbHBIC) U CXEMbI (BKJIIOYAs KOHIICTITYalbHBIC) AJIsl PEIISHUs 3a1a4;

CTPOUTH COOOIIEHUS B YCTHOW U MUCHbMEHHOHN (opMe;

CTPOUTH PACCYXKJIEHUS B (OPME CBSI3U MPOCTHIX CYKJIECHUN 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBAX 1 CBA3SX;

yCTaHaBIWBATh aHAJIOTUH.

Obyuarowuecs noiyuam 603MO*CHOCMb.

OCYIIECTBIISATh PACHIMPEHHBIN MOUCK MHPOPMAITUU C UCIIOJIb30BAHUEM PECYPCOB OMOIMOTEK U
cetu MuTepHer;

3aMuChIBaTh, PUKCUPOBATH UHPOPMAIUIO 00 OKPYKAIOIIEM MUPE C TOMOIILI0 HHCTPYMEHTOB
UKT;

CTPOUTH JIOTUUECKHE PACCYKICHHSI, BKIIOUAIOIINE YCTAHOBJICHHE MPUUNHHO-CIIEICTBEHHBIX
CBSI3€H.

Kommynuxamugnoie

Obyuarowuecs nayuamcs:

AZICKBATHO UCIOJIb30BATh KOMMYHUKATHUBHBIC, IIPCKAC BCCI'O pCUYCBLIC, CPCACTBA JJIA PCHICHUA
Pa3IMIHbIX KOMMYHHUKATUBHBIX 3a/1a4, CTPOUTH MOHOJIOTHYCCKOC BBICKA3bIBAHUC



e JIOMYCKAaTh BO3MO>KHOCTh CYIIECTBOBAHUS y JIOAEH pa3IN4HbIX TOUYEK 3pEHUS, B TOM YHUCIIE HE
COBIAJIAIONIUX C €T0 COOCTBEHHOM, U OPUEHTHPOBATHCS HA MO3HUIMIO ApTHEPA B OOLICHUN U
B3aHUMOJCHCTBUH;

e  YUYUTBIBaTh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAMHALMYU PA3IMYHBIX TO3HUIUI B
COTPYAHHUYECTBE;

e (QopmynrpoBaTh COOCTBEHHOE MHEHHUE U MTO3UIIUIO;

e  JIOTOBapHUBATHCS U MPUXOAUTH K OOLIEMY PEIICHUIO B COBMECTHOM JI€ATEIHLHOCTH, B TOM YHCJIE B
CUTYyallMu CTOJKHOBEHHS HHTEPECOB;

e CTPOUTH HNOHSTHBIE JUIS MAPTHEPA BHICKA3bIBAHUS, YUUTHIBAIOILIME, YTO NAPTHEP 3HAET U BUJUT, a
4TO HET;

e 3aJaBaTh BOIIPOCHI;

e  KOHTPOJIMPOBATh ACUCTBUSA NAPTHEPA;

e  HCHOJIB30BaTh PeUb ISl PETYJISLIUA CBOETO JIEUCTBUS;

e  QJICKBATHO UCIIOJIb30BATh PEUEBbIC CPEACTBA JJISl PEIICHUS PA3IMUYHBIX KOMMYHUKATUBHBIX
3aJ1a4, CTPOUTh MOHOJIOTUYECKOE BBICKa3bIBaHUE, BIAIETh NUAJIOTrH4YecKOi (hOpMOil pedn.
Obyuarowuecs noiyuam 603MO*CHOCMb.

e  BJIQJICTh MOHOJIOTUYECKON U JUaIOrHnYecKoi (popmMaMu peuu;

e (QopmMupoBaTH HaBBIKK KOJUIEKTUBHOW U OPraHU3aTOPCKOM EATEIbHOCTH;

e APryMEHTHPOBATh CBOE MHEHHUE, KOOPJAUHUPOBATH €0 C MO3ULUSIMU IAPTHEPOB NPU BBIPAOOTKE
00LIEero penieHusi B COBMECTHOU JeSTENIbHOCTH;

e aJIeKBATHO HCIOJIb30BaTh PEUYEBbIC CPEACTBA s 3PPEKTUBHOTO PEUICHHs Pa3HOOOPA3HBIX
KOMMYHUKaTUBHBIX 3a/1a4.

Ilpedmemmnuie
B xoze peanuszanuu nporpaMMmsl y yuawjuecs: chopmupyemcsi:

*  BadicHeuwue XumMuyecKue NOHAMuUs: XUMHUsL, XAMUYECKAE METObI U3YUEHUSI, XUMUYECKUN
AJIEMEHT, aTOM, MOH, MOJIEKYJIA, OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJISIpHAsl MacChl, BEIIECTBO,
KJIacCU(pUKaLMs BEUIECTB, XUMHUECKas peakusi, Koppo3usl, GUabTpoBaHUE, TUCTHILISAIMS,
azicopOLus; opraHu4ecKasi U HeOpraHuueckasi XMMHUSI; )KUPBI, YIIIEBObI, OEIKHU, MUHEpaIbHbIE
BEII[ECTBA; KAYECTBEHHBIE PEAKIINHY;

*  OCHOBHblE 3AKOHbI XUMUU.: COXPAHEHHS MACCHI BEILIECTB, IIOCTOSIHCTBA COCTAaBa BEILIECTBA;

*  BadiCHelwue gewecmea U Mamepuaivl. HEKOTOPbIE METAJIbI, CEPHAsl, COJIIHAsA, a30THAs U
YKCYCHasl KMCJIOTBI, ILIEJI0YH, aMMHUAK, KHUPbI, MbLIA, TIIIOK03a, caxapo3a, kpaxmai, CMC;
Yuawuecs nayuamca:

e Ha3bIBATh OT/ACIIbHBIC XUMUYECKHE DIEMEHTBI, UX COCUHEHNUS; N3yUYEHHBIE BEIIECTBA I10
TPUBHUAIBLHON WJIM MEXKTYHAPOJAHON HOMEHKIIATYypE;

e BBINOJHATh XUMUYECKHUI dKCIIEPUMEHT IO PACIIO3HABAHUIO HEKOTOPBIX BEIIECTB; PACYETHI 11O
HAaXO0’KJICHUIO OTHOCUTEIBHOW MOJIEKYJISIPHOM MaccChl, JTOJIM BEIIECTBA B PACTBOPE, JIEMEHTA B
BEILIECTBE;

e MPOBOJUTH CAMOCTOATENBHBII MOMCK XMMUYECKON HH(POPMAITUH C UCTIONB30BAaHUEM PA3INYHbBIX
UCTOYHUKOB (Hay4HO-TIOMYJISIPHBIX M3AaHUN, KOMIBIOTEPHBIX 0a3 TaHHBIX, UHTEPHET-
pecypcoB);

e 3aNKCHIBATh XMMHUYECKYIO CUMBOJIUKY: 3HAKH HEKOTOPBIX XUMUYECKHX AJIEMEHTOB, (POpMYIIbI
XUMHYECKHX BELIECTB; KJIacCU(UKAIIMIO BEIIECTB MO arperaTHOMY COCTOSIHUIO U COCTaBY;

2. COAEP)KAHUME TEM

Xumusa HayKa 0 BCIIeCTBAaX M UX IPpeBpalIcHUAX.



Habmronenne kak OCHOBHOM METO/] TO3HAHUS MUpA. Y CIIOBUS TPOBECHUS HAOTIOICHHSI.
['unoTe3a Kak MpearnonoKeHne, 00BICHSIONIEE WU TPECKa3hIBAIOIIEE MPOTCKAHNE
Habr01aeMoro siBJaeHus. DKcnepuMeHT. CrocoObl (PUKCUPOBAHMS PE3YIbTaTOB. XMUMHUYECKHUE
sBiieHus. OTIIMYNe XMMUYECKUX SBJICHUHN OoT pusndyeckux. [Ipu3Haky XUMHUECKHX PEaKIIHA.
Hcrounnku TeopeTnueckor nHpopMaIuu, yMeHue padoTaTh ¢ pa3HbIMA HCTOYHUKAMHU
nHpopmanuu. HTEepHET, SHIMKIIONEUS U Apyras HaydHas JurepaTypa. Otder B popme
MpEe3EHTALUH.

MoJiekyaa Kak XMUMHYeCKas cucTemMa.

Monekyibl. XuMudeckuil aemeHt. Moaenu monekyin. [lepuoandeckast cuctema 3J1eMEHTOB.
KonuyecTBeHHBIN 1 KaUeCTBEHHBIN cocTaB MoseKy1. OnpeenieHlue cocTaBa MOJIEKYII.
MounekynsipHas U SMmupudeckas popmyna Bemectsa. [IpocThie U CIIOKHBIE BEIIESCTBA.
MaccoBas nons anemenTa B Bemectse. CTpyKTypHble GopMyIibl BelecTB. Perienue 3aaa4 mo
BbIBONlY popmynibl BenecTBa. CocTaB JoMallHel anteyku. BemiecTsa B cocTaBe JIEKapCTB.

BemecTBo Kak cucrema.
OcHoBHbIE KJacchl BemecTB. HoMeHknaTypa ocCHOBaHUM, KUCIIOT, coyiei. YncThle BemecTsa u
cmecu. Crioco6sl pazaeneHus: cmeceil. @ubTpoBaHUEe, OTCTAaMBAHUE, MATHUTHAS Cenaparus,
JUCTUIUIALIMSA, IEPErOHKA, BbIIIAPUBAHHUE.

XumMuyeckasi JTHHAMHUKA.
XUMUYECKUE peakiuu. THUIbl XUMUUYECKUX PEAKIMi. XUMHYECKHE PEAKIIUHA Ha KyXHE.
BemiectBa, mpumeHsiemble TPy MPUTrOTOBIEHUH MUI. CoOOIIeHUs 0 3HAUYCHUH, IPUMEHSIEMBIX
BElIeCTB, UX QyHKIMH. BEIOOP TeMbl MHIMBUIyaIbHOTO MpoekTa. PaboTa Hax mpoeKToM.
[TpesenTanus padborT.

3. TEMATHYECKOE IIJTAHUPOBAHUE

HaumenoBanue pasaenos, | Bcero IIpakTnyeckue u 1adopaTopHbie padoThI,
TeM 4acoB | TBOpPYECKHE U MPAKTHYECKHUE 3aJaHU S, IKCKYPCHH H
apyrue (popMbl 3aHATHI, HCIIOJIb3yeMble IPH
00yueHumn
XuMus HayKa O BEUIECTBaX U 4yq Nel «Pacmo3HaBaHHe BEIIECTB)
X TIPEBpalICHHUSX. No2 Jlomarauii sxcriepumMeHT «[Ipu3Haky XUMHYECKUX
peaKiuii

DKCKypcus B TOPOACKYIO OUOIHOTEKY.

Mounekyna Kak XMMUYECKast O9q | Ne3. «MopnenupoBaHue MOJIEKYJ Pa3INYHBIX BEIIECTB)
cucTema

BerecTBo Kak cucreMa 8u Ned . «Pa3nenenne cMeceii.»

XuMHu4deckast AMHaMUKa 12 94 | Ne5 IIpakTuueckue paboOThI IO TEMaM IPOEKTOB.

IIpome:xxyTouHasi aTTecTanus lg
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