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1.1. NOACHUTEJIBHAS 3AIIMCKA

HopmatuBHO mpaBoBoii 6a30ii co3/1aHus JOTOJHUTEIBHON 0011e00pa3oBaTeNbHON 001epa3BUBaroeii nporpamMmbl «O3a1aueHHass XUMUSD TTOCITYKUIN
CJIeIyIOIINE JOKYMEHTHI:

1. ®enepanbhbiii 3ak0H «O06 o6pazoBanum» Ne 273-D3 ot 29.12.2012 1.

2. Pacniopsbxenne [lpaButensctBa P® ot 4 centsiOps 2014 1. Ne 1726-p «O6 yrBepknennn KoHIenuy pa3BUTHS TOTOJTHUTEIHFHOTO 00pa30BaHUS
JIeTeiy.

3. TlocranoBnenue ['maBHOTO rocymapcTBeHHOT0 caHutapHoro Bpada P® ot 04.07.2014 Ne 41 «O6 yrBepxkaenun CanlluH 2.4.4.3172-14 «CanurapHo-
SMHUJIEMUOJIOTHUECKHE TPEOOBAaHUSA K YCTPOWCTBY, COJEPXKaHMIO M OpTaHU3allMH pexuMa paboThl 00pa30BaTENbHBIX OPraHMU3ALUN JOMOJHUTEIHHOT O
0o0pa3oBaHUs IETEH».

4. Tlpuka3 MunucrepcrBa obpasoBanuss U Hayku P®D ot 29.08.2013r. Ne 1008 «O6 yrtBepkaenun Ilopsinka opraHuM3allul M OCYILECTBIICHUS
00pa30BaTENIbHON AEATENBHOCTH IO JONOTHUTENIBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM.

5. Ilucemo Muno6pHayku PO ot 11.12.2006 Ne 06-1844 «O npumepHbIX TpeOOBaHUSAX K IIPOrpaMMam JOMOJTHUTEIHLHOTO 00pa30BaHUs AETEH.

6. [Tucemo MwunoOpuayku P® ot 18.11.2015 Ne 09-3242 «O nHampaBieHUH peKOMEHAAIMi» (BMecTe ¢ METONMYECKMMH PEKOMEHIAUSIMH T10
MIPOEKTHPOBAHUIO JOMOTHUTEIBHBIX 00IIEPa3BUBAIOIINX ITPOrPAMM).

7. KoHuenmus pa3BUTUS €CTECTBEHHO-MAaTEMaTHYECKOT0 M TeXHOIornyeckoro oopasosanus B Yensounckoit oonactu « TEMII», yrBepxnena Ilpukazom
MunucTepcTBa 00pazoBaHus U Hayku YensouHckoit oomactu ot 31.12.2014 Ne 01/3810.

8. Kommiekc Mep no peannzanuu o0pa3oBaTeIbHOTO MPOEKTa Pa3BUTUS €CTECTBEHHO-MAaTEMAaTHYECKOI0 U TeXHoIoruyeckoro oopazosanus «TEMID» B
o0pa3oBaTeNbHBIX opranuzanusax YemsiOunckoi obmactu Ha 2015-2017r., yrBepxnaen [Ipukazom MunuctepcTBa oOpa3zoBanus U Hayku YenssOMHCKON o0macTu
ot 19.02.2015 Ne 01/378.

9. Ycra MBOY «COIL Ne 68 r. YenssOuncka nmenn Ponnonosa E. H.».

3a OCHOBY mporpaMMmbl Oblia BbIOpaHa aBTOpPCKas IMporpamma JOMNOJHUTeNbHoro obOpasoBanus 8—11 kmaccsl «O3AJAYEHHAS XUMMUMS» C. b.
TONCTOXKUHCKOW, y4YUTENss XHWMHH, IeJarora JOMOJHUTEIBHOTO 00pa3oBaHus IieHTpa oOpazoBanus Ne 1475 1. MockBa, [DIeKTpOHHEIH pecypc]
http://him.1september.ru/view_article.php?1D=201000403

HamnpaBiieHHOCTH mporpaMmbl: ecTecTBEHHOHayuHas. llpeqHazHadeHa Ui JOMOJHUTENBHOTO H3YYE€HHUS XMMHMM, Kak Ha 0a30BOM, Tak M Ha
poUILHOM YPOBHE.

AKTyaJIBHOCTB nporpaMmbl COCTOUT B TOM, 4YTO 06y‘~IaIOH_II/IMCH npeaAoCTaBISACTCA BO3MOXKXHOCTDb ITOIIOJIHUTL 3HAHHA, HpI/IO6peCTI/I " 3aKPCIIUTh HABBIKH
peICeHNA TCOPETUICCKUX U, YTO 0COOEHHO BAXXHO, MMPAKTUYCCKUX 3aaa4 110 XUMHUH.

3aHsATHS B OOBEAMHCHHH JOMOJHHUTEIBHOTO OOpa3oBaHUS — OJTO cpena, obOecrmeunBarom@as KOMQPOPTHBIE TICUXOJIOTHYECKUE YCIOBHS IS
WHANBUAYAIBHOTO Pa3BUTHS, PACKPBITUS HHTEIJIEKTYaIbHO-TBOPYECKOTO OTEHIMANA, COLIMATLHO-KYIbTYPHOH a/larTauu.

O01beM U cpoK ocBOeHUs MPorpaMmmbl. [IpogomkuTeILHOCTE peanu3anuu nporpammel 4 rona. Beero 140 gaca. M3 pacdera 35 9acoB B roJ1, U3 HUX:
Irox oOyuenus (94 — TeopeTHYECKHA MaTepual, 264 — MPaKTUYECKHUE 3aHATHSA);



2 rox 0o0yueHnus (114 — reopernyeckuit Mmatepuain, 244 — IpakKTHUECKHUE 3aHATHSA);
3 rox oOyuenus (114 — Treoperudeckuit Mmarepual, 244 — MpakKTUYECKUE 3aHATHUSA );
4 ron o0yuenus (114 — reopeTnyeckuit MmaTepuai, 244 — MPaKTUUYECKHUE 3aHITHS).

®opmbl 00yUYeHHsI: OYHAsI, OYHO-3a0YHAsl, JUCTAHIIMOHHAS.

OcobenHocTu opranmsanun odpasoBaTebHOro mnpouecca: HaGop gereil B rpymmbl cBOOOAHBIM, Oe3 mpedbsBIeHUN TpeOOBaHUI K YpPOBHIO
MOATOTOBJICHHOCTH oOydarommxcsi. Cocmas epynn nocmosiHubli, cmeweHnsll, ¢ yyacmuem oovuarowuxcs ¢ OOIl, OB3, demeu, oxazasuiuxcsi 8 mpyoHou
Jrcusnennou cumyayuu. Hanonnsemocms yueduvix epynn 0o6vedunenus 10-15 uenosex 00no20 6o3pacma unu paznozo.

Pexum 3aHATHH, IEPUOAMYHOCTD M NPOJOJIKUTEIBLHOCTD 3aHATHI. PexxuM 3ansatuil 3 yaca B HEJIENIO.

[IporpamMma opueHTHpoBaHa Ha yuamuxcs 8—11-x KiaccoB, KOMUYECTBO AeTei B rpymme — 12—-15 uenoBek. Peanusanusi mporpamMmbl MpeanoiaracT
MPOBEACHUE JOTOJHUTEIBHBIX 3aHATHH: | 4 B Hemento, B roa 35 4, Cpok peanusaruu nmporpammbl — 4 roga. C ydeTtoM 0CcoOeHHOCTEH 00pa3oBaTeIbHOM
OpraHu3aliy, BO3pacTa U YpPOBHS MOJATOTOBKHU JE€TEl TaHHAs MPOrpaMMma MOKET alaliTUPOBAThCS, HAIPUMEDP: 2 4 B HEJAEII0, CPOK pealin3aiuu 2 roja uim 3 d,
CpOK peanu3anuu 1 ron.

['maBHBIM KpuTEepHeM OTOOpa ydallMXCsi B TPYMNBI SBISETCA jKellaHWe peOeHKa MPUOOPECTH HABBIKM PEIICHHS] TEOPETUUYECKHX 3a7ad, BBIMOJTHEHUS
MPAKTUYECKUX padoT MO Ompene’eHuo BeulecTB. B rpymmel 1-ro u 2-ro roga oOydeHHus MOryT HabupaThcs NeTH U3 8—9-X KIIaccoB, a Takke CTapIIHe IO
BO3pacty, T.e. yueHuku 10-x um 11-x kmaccoB. B mocnemyromux rpynmax (3—4-if Tonbl 00ydeHus1) 3aHUMAIOTCS J1eTH, 0oJiee MOATOTOBJICHHBIE IO JAHHOMY
npenmMery. [Ipocpamma nossonsem opeanu308ams UHOUBUOYATbHLIN 00PA308AMENbHbLI MAPWPYI VHEHUKA N0 N0020MOBKe K PEecUOHAIbHOMY SMAany
8CepoCCUticKOlU ONUMNUAObL WKOTbHUKOS.

B 1-ii r 0 1 0OyueHust oOydaromriecs ydaTcsl pelaTh IeMEHTapHbIe 33/1a4K 10 XMMHUH, UCTIOIh30BAaTh TEOPETUIECKUN MaTepHa, OCHOBHBIC 3aKOHBI U
MOHATUSA [IPU PELICHUH 3a4a4, BOCIIPUHUMATh, CACTEMaTU3UPOBATh MaTepUal.

2-i1 T 0 1 oOydeHHs TpeNIoyiaraeT pelleHUe 3aJad M0 XUMUYECKUM YPaBHEHHSIM, TPeOyIOIIMX Jorhdeckoro MeluuieHus. Ha stom srtame, kpome
TEOPETUUECKUX, MPE/IOIAraeTCsl pelieHrue MPakTUYECKUX 3a7ad, O3HAKOMJICHHE ¢ KaUeCTBEHHBIMU PEAKIMSIMU Ha HEOPTaHWYECKHUE BEIIECTBA, BHIIIOJHEHUE
MPAKTUYECKHUX padoT.

3-ii T 0 1 00y4eHHs MpenycMaTpUBAET 3aKpeIIeHUE W3YUYEHHBIX paHee TUIIOB TEOPETHUYECKUX 3a7ady Ha IMpUMEpE Pa3iIHuHBbIX KJIACCOB OpraHMYeCKHUX
BEILIECTB, a TAK)KE BBHIIIOJIHEHHUE 33/1a4 MPAKTUUYECKUX — KAU€CTBEHHOE OINPEIeNIEHUE OPTaHUYECKHUX BEILIECTB.

4-ii T 0 1 o0y4eHHs 1O JAAHHOW MporpaMMe HaleleH Ha 000O0IIeHue, pelieHne KOMOMHUPOBAHHBIX TEOPETHUECKUX M MPAKTHUYECKUX 3a]ad 10 OO0IIei
XMMUH; TPOOJIEMHBIX 3a/1a4, paboTa HaJ KOTOPBIMH OOCY)KHAETCSl M KOPPEKTUPYETCsl Ha 3aHATHAX. bojplioe BHMMaHME yaenseTcs yMEHHIO padoTaTh ¢
MH(POPMALIMOHHBIMU TEXHOJIOTHSIMH, TECTOBBIMH 33/IaHUSIMU U TOATOTOBKE K EI'D.



Pemenne 3amad 3aHMMaeT B XMMHYECKOM OOpa30BaHUM Ba)XKHOE MECTO. DTO OJMH M3 BAXHEHIIMX TPUEMOB OOydUeHHS, TOCPEICTBOM KOTOPOTO
obecrnieunBaeTcs Oojiee TIIyOOKOEe M TOJHOE YCBOCHHME Y4eOHOro MaTepuana M BbIpaOaThIBAETCS YMEHHE CAMOCTOSTEIBHOTO OCMBICICHUS U MPUMEHEHHS
MPUOOPETEHHBIX 3HAHUH.

[Mporpamma «O3anadeHHass XUMHUs» UMEET MPO(ECCHOHATBHYIO HAIIPABICHHOCTh. YUYEHUKY, N30paBIIEMy XHMUYECKYIO CHEIHATbHOCTD, OHA TTOMOXET
OBJI/IETh B COBEPUICHCTBE HEOOXOAMMBIMU IMpPHEMaMH YMCTBEHHOH A€ATENbHOCTH, Pa3BUTh TBOPYECKOE MbINUIEHHE. [ TeX, KTO CMOXXET OBJIAETh
COJIEpKaHUEM JTaHHOM MPOTpaMMBI, pelIeHre 3a7a4d He OyAeT BBI3bIBAaTh OCOOBIX TpyAHOCTel. [Iporiece pemeHus CTaHeT yBJIeKaTeIbHBIM U OyJIeT IPUHOCUTH
YIOBIIETBOPECHHUE.

Heo0xonuMocTh TOSIBIICHHS TAHHOTO Kypca BO3HUKJIA B CBS3M C TEM, YTO JIJISi MHOTHX YYAIlUXCS CEPhE3HOM MPOOJIEMOM SIBISICTCS Pa3pbiB MEK Ly
TpeOOBAaHUSMHU BY30B M PEATBHBIMU BO3MOXKHOCTSIMH BBITYCKHUKOB OOJBIIMHCTBA IIKOJI, KOTOPBIM CTABUT IEpei MOJOIBIMH JFOJBMHU TPYIHOIPEOIOTUMBIN
Oapbep Ha IyTU K BEIOpaHHOM mpodeccuu.

JJs yCHEenHOro YCBOSHHSI METOIOB PEIICHUS 3a/1a4 10 XUMUHU BPEMEHH B 00beMe 00pa30BaTeIbHOTO CTaHAAPTa HEOCTATOYHO, M YUaIIUecs: HY KIArTCs
B TIPOXOXKIIEHUU OTOJTHUTEIHLHOTO CUCTEMATHYECKOTO Kypca. KpoMe TOoro, M3MEHSIIOTCS CTaHAApPThI OOpa30BaHHS IO XWMHUHU, YMEHBINACTCS KOJIUYECTBO
TpeOyeMBbIX THUIIOB 3a]1a4, HO TP IMOCTYIUICHUH B HEKOTOPHIC BY3bI 3TO HE YUUTHIBACTCS.

KonmdecTBo 4acoB, BBIACIEHHBIX B IIKOJIBHOM Kypce Ha TPAKTUYECKHE padOThI, HEJOCTATOYHO ISl TOJIHOTO YCBOCHHWs mpeamera. C IOMOIIBIO
nporpaMmbl «O3aiadyeHHass XUMUSD» IIKOJBHUK MPHOOPETET M 3aKPEMUT IKCIEPUMEHTAIBHBIC HABBIKM B pa0OTE C BEIISCTBAMM, BBITIONHSS MPAKTUYCCKHUEC

3aJIaHUA PA3JIMYHOIO YPOBHA CIOXKHOCTHU.

JlanHyr0 mporpaMMy IO COJIEpKaHUI0 M (opMaM IMeIarornyeckKor JIeITeIbHOCTH MOXHO OTHECTH K MHTETPHPOBAHHOMY BHIY, T.K. OHa OOBEIUHSET B
OJTHO 11e7I0€ 0OJIACTH OCHOBHOTO U IOMOJHUTEIHLHOTO 00pa30BaHHUS.

1.2. IEJIb U 3AJJAYU ITPOT'PAMMBI

Leabp mporpaMmbl — pa3BUTHE HMHTEIUIEKTYaJlbHOIO W TBOPYECKOTO IOTEHIMAda JeTell Ha OCHOBE (HOPMUPOBAHUS OIEPAMOHHBIX CIOCO00B
YMCTBEHHBIX JICHCTBHI 110 PELIEHUIO TEOPETUUECKUX U MPAKTUUECKHUX 33]1a4 B 00JIACTH XUMUHU.

3agauu nporpamMmel.
ObpaszosamenvHuie:

1) popmupoBaHue yMEHUI U 3HAHUH MPU PEIIEHUH OCHOBHBIX TUIIOB 33]1a4 MO0 XMUMUHU;



2) hopMupOBaHHE NTPAKTUUECKUX YMEHUMN NP PEIIEHUH SKCIIEPUMEHTAIIBHBIX 3a/jad Ha pacliO3HAaBAaHUE BEIIECTB;

3) noBTOpEHUE, 3aKPEITIEHNE OCHOBHBIX OHATHUMN, 3aKOHOB, TEOPUH, a TAK)KE HAYYHBIX (PaKTOB, 00Pa3yIOUINX XUMHUECKYIO HAyKYy.

Bocnumamenvnwie:

1) CO3aaHUC neaarorut4cCKux CI/ITyaLII/Iﬁ YCIICHIHOCTU IJIA MOBBIIICHUA COOCTBEHHOM CaMOOIICHKHU U CTATyCa y4allluXCA B IjiadaX CBCPCTHUKOB, IICIaroroB

U POJAUTENEH;

2) (hopMupOBaHHE MTO3HABATEIBHBIX CIIOCOOHOCTEN B COOTBETCTBHUHU C JIOTUKOM pa3BUTHS XUMHUYECKON HAYKHU;

3) coaeiicTBUE B TPOPOPUEHTALIUN TKOITHLHUKOB.

Pazsusarowue:

1) pa3BuBaTh y UIKOJBbHUKA YMEHHUE BBIJIEIAThH ITIABHOE, CYIIECTBEHHOE B M3YYCHHOM MaTepuale, CpaBHUBATh, 0000IaTh U3yUeHHbIE (aKThl, TOIMYECKH

nu3jiaratb CBOU MBICJIM ITPH PCIICHUHA 3a1a4;

2) pa3BUBaTh CaMOCTOSITEIbHOCTh, YMEHHE MTPE0JI0JIEBATh TPYIHOCTH B YUEHUHU;

3) Pa3BUBATh OMOLMH yUalIUXCs, CO3aBasd SMOIMOHAIBHBIC CUTyallu YAUBJICHUA, 3aHUMATCIIbHOCTH, IMapaa0KCAJIbHOCTH;

4) Pa3BUBATH MPAKTUYCCKHUC YMCHUA YUAIIUXCA IIPH BbINOJIHCHHUU MMPAKTUICCKUX SKCIICPUMCHTAJIBHBIX 3a/1a4.

[lepeuncnennple 3aaud OXBATBHIBAIOT IIUPOKUI Kpyr MpoOjeM BOCHHUTAHUS M JOMOJHUTEIHHOTO 00pa30BaHUS IIKOJIBHUKA, PELICHHWE M pealu3aris
KOTOPBIX HEOOXOANUMBI AJIs1 TOCTHKEHUS IOCTABICHHOM LIEIIH.

1.3.COAEP)KXAHUE IMTPOI'PAMMBbI

YYEBHBIN TVIAH IIEPBOI'O T'OJIA

No | Ha3Banwue pazneina, TeMbl KosmuecTBo yacoB Dopmbl

n/m Bcero Teopus Ilpaktuka | aTTecTanuu/
KOHTPOJIS

1. | BBoxgHoe 3ausTHE. 1 1

2. | T e ma «PacTtBOpBI». 9 3 6 Pemenue 3amay




3. | T e Mma «OcHOBHBIE HOHITHS U 3aKOHEI | 16 3 13 Pemenue 3amau
XUMUN.
4. | T e m a «["'a3000pa3HbIc BEIICCTBAY. 8 2 6 Konkypchr
«O3amaub
Apyray,
«Hcnpasb
OIIMOKY y
cocean.
5. | UroroBoe 3ausitue 1 0 1 Konkypc 1o
PEIICHUIO u
COCTAaBIICHUIO
3aza4y
Bcero: 35 9 26

COJEPKAHUE ITPOI'PAMMBI IIEPBOTI'O I'OJA OBYUYEHUSA

BBoaHoe 3aHsiTHE. 3HAKOMCTBO C TIPOrPAaMMOM, CTPYKTYPOH U 3a7a4aMu 00y4eHHUsT BCero Kypca u 1-ro roga o0ydeHus. OnpenencHue pexxuma 3aHsITHil.
HpOBGI[GHI/Ie HHCTPYKTa)Xa 110 TCXHUKE 6630HaCHOCTI/I npu pa60Te C XUMHNYCECKHUMMU BE€IIECTBAMU U B KaGI/IHCTe XUMHHU.

T e m a «PacTBOpBI». OCHOBHBIEC TPUHIIUIIBI OPOPMIICHHS 33/1a4 TI0 XMMHUU. MeToIMKa peleH s 3a/1a4 Ha BHIYMCIICHUSI MACCOBOM JIOJIM PAaCTBOPEHHOTO
BEILIECTBA B pacTBOpE. BHpl KOHIIEHTpaLnii: MPOLIEHTHAs ¥ MoJisipHasd. [lepexox oT 04HOro BUa KOHIEHTPAIUU K JPYTOMY.

[IpakTuueckas 9acThb: pelICeHUE 3aa4 110 JAaHHOU TeME; MPUTOTOBIICHNE PACTBOPOB C 33aJIaHHON KOHIIEHTpaIueH.

T e M a «<OCHOBHBbIE MOHATHS U 3aKOHBI XMMHI). MGTOI[I/IKa pPCHICHUA 3aJa4 Ha: HAXOXICHUC OTHOCHUTEIBbHOM MOJIGKy.TISIpHOfI MacCChbl, BBIYUCJICHUC
OTHOIIICHUH Macc JIEMEHTOB B BCHICCTBEC, OIIPCACIICHUC MaccoBOH JOJIH XUMHYCCKOI'o 3JICMCHTA B BCHICCTBC, HAXOXACHHUEC KOJIMYCCTBA BEIICCTBA I10 €TI0 MacCe
n HaO60pOT, BBIBCACHUC HpOCTGfIHIGfI (1)0pMy.]II)I BCIICCTBA IO MACCOBBIM JOJAM 3JICMCHTOB B COCAMHCHUH, PACUCT YHCJIa CTPYKTYPHBIX CAWHUI] ITO MACCE,
KOJIMYCCTBY BCIICCTBA UJIU O6’I>CMy.

[IpakTuueckas 4acThb: pelieHUEe TUIOBBIX 3a/lay Ha JIaHHYIO TeMy; odopMIIeHHE 3aAa4; 00CYKIeHHE PallMOHAIBHBIX CIIOCOOOB pELICHHUS.
OOcyxeHre anropuTMa COCTaBJICHHS 3a/1a4 Ha JaHHYIO TEMY; COCTABJICHUE 3a]1a4; yYaCTHE B OJMMITHA/IC TI0O XUMHH;, HHIUBUyaTbHbIC KOHCYIIBTAIIHH.

T e m a «I'a3000pa3Hble BemecTBa». MeToquka pelleHUs 3aJad Ha OIPEAEIEHUE OTHOCUTEJIBHOM IUIOTHOCTH ra3a M HAXOXKIEHUE IO Hel
OTHOCUTEIILHON MOJIEKYJSIPHOW Macchl. MosisipHbIii 00beM ra3oB. HopmanbsHbie ycinoBus. [IpuHIUMIIBI penieHus 3a1a4 Ha: ONpeeeHne MacChl ra3000pa3HoOro



BCIICCTBA 110 €TI0 06'I)€My, IIPU HOPMAJIbHBIX YCJIOBUAX; BBIYUCIICHUC o0beMa ra3006pa3H0r0 BCIICCTBA IO €T0 KOJIMYCCTBY, OIPCACICHUC (1)OpMy.TII>I BCIICCTBA
110 MaCCOBBIM JOJISIM 3JI€MEHTOB M OTHOCUTEILHOM INIOTHOCTH Ta3a.

[IpakTuueckas 9acTb: HAXOKICHUE U O00CYXKIIEHHUE paIllMOHATBHBIX CIIOCOOOB pemieHus 3anad. CocTaBleHUE 3a/1ady Mo TemMaMm 1-ro roja
oOydenus u ux 3ammura. Konkypcesl «O3anausb npyray, «cmnpasb ommoKy y cocenay.

HroroBoe 3ansaTue. O6061menue marepuana. O0CyxaeHUE U MOABEACHHE UTOTOB KOHKYPCOB.

VYEBHbIN IIJIAH BTOPOI'O TOJJA

Ne | HazBanue paszeina, TeMbl KonnuecTBo yacos Dopmsbl
n/m Bceero Teopust | [lpakrtuka | aTTecTanuu/
KOHTPOJIS
1. | BeogHoe 3aHsTHE. 1 1
2. | T e ™ a «Pemenne 3ama4 mo xumudeckum | 20 6 14 Pemenue 3agau
YpaBHEHUSIM C y4acTHEM Odopmrnenue
HEOPTaHMYCCKHUX BEIIECTB) cteHioB «Permm
3. | T e m a «OKUCIUTEIBHO- 5 2 3 KpPOCCBOPI».
BOCCTAHOBUTEJIHHBIC PEAKIIHI. Hamucanue
4. | T ewm a «'eneTuueckas CBA3b MEKIY 3 1 2 CLIEHapus o
OCHOBHBIMH KJIaCCAMU HEOPTaHUYECKUX MIPOBEJICHUTIO
COCTUHEHUIN. HEeJelu XUMUU B
TIKOJIE.
5. | T e m a «kKayecTBEeHHBIC peaKIuy Ha 5 2 3 [IpoBeneHune
HEOPTaHMYECKHE BEIICCTBAY. BeUepa
«Y nuBHTEBbHAS
XUMHS!»
6. | UtoroBoe 3aHsTHE 1 0 1 CocraBiieHne u
o0cyxaeHue
3a/1a4 o
HEOPraHUYECKOM
XUMUH TUTST
cOOpHUKA.
Bcero: 35 11 24

COJEPKAHUE ITPOI'PAMMBI BTOPOT'O I'OJA OBYUEHUSA




BBonHoe 3aHsiTHe. 3HAKOMCTBO C MPOrPaMMOM, CTPYKTypoll U 3amadamu 2-ro roga obOydenus. OmpepenieHune pekuma 3aHsaTuil. [IpoBeneHue
MHCTPYKTaXa 1Mo TEXHUKe 0€30MacHOCTH MPH padoTe ¢ XMMHUYECKUMH BEIIECTBAMU U B KaOMHeTe XuMuu. [loBTOpeHre N3yYeHHBIX paHEe METOI0B, CIOCOOOB U
MPUEMOB pEIICHUs 3a1a4.

T e m a «Pemenue 3a1a4 M0 XMMHYECKMM YPABHEHHSIM C YYACTHEM HEOPraHUYeCKMX BellecTB» (337a4u Ha M30BITOK OJHOTO M3 BEIIECTB, BHIXO]
IIPOAYKTa, MPUMECH U PACTBOPHI). MeTouKa peleHHs 3a/1a4 0 XUMHUYECKUM ypaBHeHUsAM. HaxoxaeHnne macchbl (KOJMUecTBa BEIEeCTBa, 00beMa) MPOIyKTOB
peaknuu mo macce (KOJWYEeCTBY BEMIECTBA, 00BEMY) MCXOJHBIX BEIIECTB. 3aKOH OOBEMHBIX OTHOIICHHWU Ta30B W NMPUMEHCHHE €T0 NPH PEIICHHH 3aJad.
TepmoxumHuueckue ypaBHEHUS U THIIBI 3a7a4 110 HUM. HaxoxaeHue Macchl MPOIYKTOB PEaKIMH, €CIM U3BECTHBI MAaCChl JIByX MCXOIHBIX BEIECTB (3a/1a4M Ha
n30bITOK). Haxoxnenue maccbl uium o0beMa MPOAYKTOB DPEAKIUH [0 M3BECTHOM Macce WM O0BbEMY HCXOAHOIO BEHIECTBA, COJEPIKAILLEr0 MPUMECH.
HaxosxaeHue macchbl (KOJIM4ecTBa BEIECTBA, 00beMa) MPOJYKTA PEAKLUMH 110 HCXOHOMY BEIIECTBY, HAXOIAIEMYCS B pacTBOpE.

I1 PaKTH4YC€CKasd 94acCTbhb: pCHICHUC 3a4a4 110 JaHHBIM TEMaM; COCTABJICHUC aJIrOpUTMaA PCHICHHA 3TUX THIIOB 3aJla4; CAMOCTOATCIIbHAA pa60Ta 110
COCTaBJICHUIO 3aJla4 U OCI)OpMJIeHI/IIO HX Ha KapTO4dKax AJIs1 MCIIOJIb30BAHHA Ha YPOKax XMMMUHU. IloaroroBka u y4aCTueC B OJIUMIIMAAC. Hammcanue COCHapus 110
MPOBCACHUTIO HCACIN XUMHU B IIKOJIC.

T e M a «OKHCIUTETBHO-BOCCTAHOBHTEIbHbIE peakuum». Kiaccudukanus xumuueckux peakuuil. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEaKLUU.
OxucnuTens, BOCCTAHOBUTENb, OKHCIHTEIBHBIM IPOLECC, BOCCTAHOBUTEIBHBIN mpouecc. PaccraHOBKa KOI(QUIIMEHTOB B peakmUsX € YydacTHEM
HEOPraHMYECKUX BEILIECTB METOAAMU 3JIEKTPOHHOTO OajlaHCa U MOTypeakiuil.

I1 PaKTH4YC€CKasd 4aCTb: 0Tpa60TKa HAaBBIKOB I10 PaCCTaHOBKE KOB(b(l)I/IHI/IeHTOB B OKHCJIMTCIBbHO-BOCCTAHOBUTCIIBHBIX PCAKIUAX C YH4aCTHEM
HCOPraHNMYCCKHUX BCUICCTB.

T e m a «I'eHeTHYeCKasl CBSI3b MEKAY OCHOBHBIMH KJIACCAMH HEOPraHMYeCKHUX coeJuHeHMi». OCHOBHBIE KJIACChI HEOPTaHUYECKUX COEITMHEHUIN U UX
XUMHUYECKHE CBOMCTBA, crocoObl noiaydeHus. CrocoOsl mepexoja oOT OJHOro Kjacca K JPYroMy C MOMOUIbIO Pa3iMYHbIX XMUMUYECKUX peakiuil. MeTtoauka
pelIeHns 3a/1a4 C UCI0JIb30BaHUEM «IIETIOUKH ITPEBPALLEHUI.

[IpakTuueckas 4acTb: pelICHHE 3a7aU HA «IEMIOYKH MPEBPALICHHUI» M HAXO0XJACHHE MacChl (KOJMYECTBA BEIIECTBA, 00ObEMa) BEIIECTB.
Odopmrnenue creH0B «Perin KpoccBOpa» U3 KPOCCBOPAOB, COCTABIEHHBIX IETbMU CAMOCTOSITENILHO.

T e m a «KauecTBeHHbIe peaKIH HAa HeOpraHm4yeckue BemiecTBa». KauectBeHHble peakuuu. Katnonsl u aHnoHbl. KauecTBeHHbIE peakiMM Ha
KaTHOHBI: BOJIOPOJIa, aMMOHUSI, cepeOpa, JIuTHs, Kanus, HaTtpus, kanbuus, Oapust, meau(Il), xemnesa (11, 1IT), anromununs. KauecTBeHHbIC peakiMy HA aHUOHBI:
XJIOPUJ-UOH, CYNb(aT-uOH, HUTPAT-UOH, (OoCcHaTHOH, Cylb(PHUI-UOH, KapOOHAT-MOH, XpPOMAaT-UOH, TUAPOKCUA-UOH. [IpaBuia TeXHMKH O€30MacHOCTH NpU
paboTe ¢ XUMUYECKUMH BELIECTBAMU U ITpH paboTe B KaOMHETEe XUMHUU.



[IpakTuuyeckas 4acTb: pelICHUE IKCIEPUMEHTAIBHBIX 33/1a4 HA OMpPE/ICJICHUE BEIIECTB B PACTBOPE, C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUMA.
[TonGop 3aHUMATENBHBIX OIBITOB JAJIsi XMUMHUYECKOTO Beuepa, ux orpaborka. [IpoBeneHue Beuepa «YauBuTenbHass xumus!» u ero anHamus. CocTaBieHHe
cOOpHHUKa 3a71a4 110 HEOPTaHUIECKON XHUMHH.

Hrorosoe 3anaTne. O6061enue marepuaina. I[logseaenue nroros. O0cyxaeHre cOOpHUKa 3a/1a4 110 HEOPraHUYECKON XUMUM.

YYEBHBIN TJIAH TPETBEI'O T'OJIA

Ne | HazBanue paszaena, TeMbl KosmyecTBo yacos ®opmeI aTTecTarum/

/o Bceero | Teopuss | Ilpaktrka | KOHTpOJIS

1. | BBoxgHoe 3ansTHE. 1 1

2. | T ewm a «Haxoxnenue 5 2 3 OTO6Op HWHTEPECHBIX
MOJIEKYJISIPHON (pOPMYIIBI 3ama4 Jyis cOOpHUKA
OpPraHMYECKOT0 BEIIECTBAY. «O3anaueHHas

3. | T ewma «Pemenue 3amay 1o 8 3 5 XUMHUS OO FOHBIX
XUMHUYECKHM YPaBHEHUSIM C XUMHKOBY.
Y4aCTHEM OPTaHUYECKUX BEIIECTBY.

4. | T e m a«['eHeTnueckas cBI3b 10 3 7 CocraBneHue 3aza4
MEXTy OCHOBHBIMHU KJIaCCaMU CaMOCTOSITENILHO U
OpPTaHUYECKHUX COSTUHECHHUIA. ydacTue B KOHKYpCe
I'eHeTHyeckas CBA3b OpPraHUICCKUX «O3amaup  apyral!y.
Y HEOPTAHUUYECKUX BEIIECTBY. Pemenue 3amau

5. | T e M a «OKHUCTUTENBHO- 3 1 2 CocraBnenue
BOCCTAaHOBHUTEIIHHBIC PEAKITHI. KPOCCBOPIOB

6. | T e m a «KauecTBeHHBIC peakiuu Ha | 7 2 5 DKCIepuMeHTaIbHas
OpPraHMYECKHE BEIICCTBAY. u MpaKTHIecKast

pabora

7. | UroroBoe 3aHsTHE 1 0 1 Konkypc o

PEIICHUIO u
COCTAaBJICHUIO 33124
Bcero: 35 11 24

COJEPKAHUE ITPOI'PAMMBI TPETBET'O I'OJJA OBYYEHUA

BBoaHoe 3ansiTe. ITHCTpYKTaX M0 TeXHHKe Oe30macHOCTH. 3a1aun 3-ro rojga o0ydyeHus. TemaTuka 3aHATUH. B3auMOCBsI3b HEOpraHMYECKOW XUMHUH C
opranundeckoil. OpraHu4yecKkue BEeecTBa.



[IpakTuueckasyacTsb: ceMuHap «KuBas 1 HeKUBAsI IPUPOIAN.

T e m a «HaxoxaeHne MojeKkyJsipHOi (opMyJbl OPraHUYecKoro BemecTBa». CriocoObl HAXOXICHHUS MOJICKYJIIPHOW (DOPMYIBI BEIIEeCTBa: TIO
MacCCOBBIM JIOJISIM BXOJSIIUX B HETO XUMHUECKUX AJIEMEHTOB; [0 OTHOCUTEIBHOM IIOTHOCTHU JIAHHOTO ra3000pa3HOro BEIECTBA MO0 KAKOMY-TTHOO0 ra3y u Macce
(00BeMy, KOJTMYECTBY BEIIECTBA) MIPOYKTOB CTOPAHUS.

[IpakTuueckasdacTb: pelIeHUE 337a4 HAa HAXOXKACHUE MOJIEKYIIpHOU hopMynbl BemiecTBa. COCTaBIeHHE 3a/1a4 CAMOCTOSITENIbHO U y4acTue B
KoHKypce «O3anaub apyra!y». OTéop UHTEepeCHBIX 3aAa4 A coopHuKa «O3aqadeHHass XUMUS 7151 FOHBIX XUMUKOBY.

T e m a «PemieHue 3a1a4 M0 XUMHYECKUM YPAaBHEHHSIM C y4acTHEeM OpPraHu4ecKux BemiecTB». OCOOCHHOCTH MPOTEKAHUS XUMHUYECKUX PEaKLUi C
y4acTHEM OPTaHUYECKUX BEIIECTB.

[IpakTudyeckasdacTbh: pEHICHHE 33/1a4 HA HAXOXKACHHE MACChl, KOJTMYECTBA BEIIECTBA, 00BbEMa MPOAYKTOB PEaKIUU MO Macce, KOIMYECTBY
BEIIIECTBa, 00HEMY HMCXOJIHBIX BEIIECTB; HA HAXOXKICHUE MACCHI MPOAYKTOB PEAKIIUH, €CJIM W3BECTHBI MAacChl BCEX MCXOJIHBIX BEIIECTB (3a7a4d Ha U30BITOK);
HAXO0XJICHHE MACChI WJIM 00beMa MPOAYKTOB PEaKIIMH [0 U3BECTHOW Macce WM 00BeMY UCXOIHOTO BEIIECTBA, COIEPIKAIIETO MPUMECH.

[ToaroroBka yyammMmucs TUAAKTHYECKOTO MaTepuaja; yd4acThe B IIKOJIBHOW W TOPOACKOM ONMMIIMAAax; COCTABIEHUE 3aJaHUi MO XUMHUU IS
WHTEJUIEKTYaJIbHOTO MapadoHa.

T e M a «I'eHeTHYecKass CBA3b MEXKAY OCHOBHBIMH KJIAaCCaMHU OpPraHUY€CKHUX coequHenuii. I'eHeTHYeckasi CBA3b OprauHn4eCKux m
HEOPraHUu4Ye€CKUuX BE€HIECTB». OCHOBHBIE KJIACCHI OpraHu4eCKux coeauHeHU. XUMHYECKHE CBOMCTBA M OCHOBHBLIC CIIOCOOBI MOJIYUYCHUSA OpPTraHUYCCKUX

BeniecTB. OCHOBHBIE CITOCOOBI Iepexo/ia OAHOTO Kiiacca K apyromy. [lyTu mepexoma oT opraHu4ecKuX BEIIeCTB K HEOPTaHMUECKUM.

11 PakKTH4YCCKad4dacCTb! pCIICHUC 3a/]a4 Ha LCIIOYKHU HpeBpaHleHHﬁ; OKCIICPUMCHTAJIBHOC OCYHICCTBJICHUC OTACIIbHBIX (l)paI‘MeHTOB OCIIOYCK
npeBpameHI/Iﬁ; COCTaBJICHHUC LICIIOYCK npeBpameHI/Iﬁ n O6CY)KI[€HI/I6 palHuOHAJIbHBIX CIoco0oB nepexoga OT OAHOI0 KjiacCa BEIICCTB K APYyromMy.

T e M a «OKHCAUTETHHO-BOCCTAHOBUTEIbHBIE peakuumn». OCOOCHHOCTH OKHCIMTEIFHO-BOCCTAHOBUTEIBHBIX PEAKINH C YJ4aCTHEM OpPraHHYeCKUX
BeniecTB. PaccraHoBKa KOA((PHUIIMEHTOB B HUX METO/IaMH 3JIEKTPOHHOTO OaslaHCca U MOIypeakuil.

11 paKTHUYCCKad4dacCTb: paCCTAHOBKA KOS(I)(I)I/II_H/IGHTOB B YPaBHCHUAX peaKHI/Iﬁ C Y4aCTHECM OpPraHUYCCKUX BCHICCTB; COCTABJICHUC ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/II\/'I.

OdopmieHne TIaKTHYECKOro MaTepraia (KapTOUKU € 3aJaHUSIMH ), COCTaBJIEHUE KPOCCBOPIOB.



T e m a «kKauecTBeHHBbIE P€AKIUU HA OPraHUYIECCKHUEC BECIIECTBA». KauecTBeHHEIC PC€aKru Ha aJiIKaHbl, HCIPCACIbHBIC YIJIE€BOAOPOAbLI, OAHOATOMHBIC
npeaACJIbHBIC CTIMPTHI, MHOTOATOMHBIC CITUPTEI, (I)CHOJ'ILI, aJIbACTUBI, Kap6OHOBBIe KHCJIOTHI (OCO6CHHOCTB MypaBBHHOﬁ KI/ICJ'IOTLI), 6CJ'IKI/I, JKUPBI, YIIJICBOABI.

[IpakTuyeckasuacTb: pEHICHHE SKCICPUMEHTATBHBIX 3a7[a4 Ha OINpPENEIICHUE OPTraHWYECKHX BEIIECTB B PAcTBOpPE; MOJYUYCHUE MbLIa B
naboparopun. PazpaboTka mporpaMMbl U y4acTHE B BeUepe 3aHUMATEIIbHON XHUMUH.

Hrorosoe 3ansitne. O600IICHHE MaTepHalia 10 PELICHUIO 3a/1a4 C y4acTUEM OPTaHMYECKHX BEIIECTB, OOCY)KICHHUE COOpPHHMKA 3a]ad 110 OPraHHMYEeCKOil
XMMHUH ¥ €T0 3alluTa.

YYEBHBIN [IJIAH YETBEPTOI'O TOJIA

No | HazBanue pazzaena, TeMbl KonnuectBo yacos ®dopmMmel aTTecTanuu/
n/m KOHTPOJISI
Bcero Teopus | [IpakTuka

1. | BroxHoe 3ansiTHE. 2 2

2. | T e ma «CtpoeHue aToma, 2 1 1 CemuHap «Or
nepuoandeckuit 3akox /1. 1. HAaTpUs 10 aproHa»
MenneneeBay. (naTEepecHbIe (aKTHI

0 XUMHYECKHUX
2JIEMEHTAaX).

3. | Tewma«Xumuyeckas KHHETUKA U | 5 2 3 Brimosnnenue
Karanu3. XuMHIECKOe IKCIIEPUMEHTAILHOM
paBHOBECHEY. paboThI

4. | T e m a «PacTBOpBI». 4 2 2 Brmonnenue

AKCIEPUMEHTAIbHON
paboThI 1o
MIPUTOTOBJICHHUIO
pacTBOpPOB

5. | T e m a «IIpoMblieHHOE 4 1 3 Pemenue 3ajau
MOJTYYCHHUE BaKHEHIITNX Coobmmenus
HEOPTaHMYECKHUX BEIIECTBY. yUaIuxcs 0

BOKHEHIIUX
XUMHYECKHIX
MIPOU3BOJICTBAX.
6. | T ema «Metamis». 5 2 3 CocraBnenue "
7. | T e ma «HemeTtamibiy. 4 1 3 peIaKTUpOBaHUE




3a1a4 1A

cOOpHHUKa.

8. | O0o06mmeHue. 8 2 6 CocrasiieHue

aanLooma 3a1a4

«O3anauennasn

XAMUS».

9. | Urorosoe 3aHsiTHe 1 0 1 CMoTp 3HaHUH

Bcero: 35 11 24
COIEPKAHHUE ITPOI'PAMMBI YETBEPTOI'O I'OJIA OBYUYEHUS

BBoaHoe 3ansitue. THCTpyKTaX 10 TEXHUKE Oe30macHOCTH. 3aaauu 4-ro rojga ooydeHus. Temaruka 3anatuid. [IpogopueHTamnms.
[IpakTHueckasdacTb: BEIBICHAC YPOBHS 3HAHUN U YMEHHUH 110 PELICHUIO 3a/1a4.

T e m a «CTpoenue aroma, nepuoandeckuii 3axkon . U. MenaeseeBa». DieKTpoHHbIE U rpaduueckue GopMyssl aTOMOB U MOHOB, HAXOASIIUXCS B
OOJBLINX M MaJIbIX IEPUOJAX.

[IpakTuuyeckasdyacTb: HATUCAHUE DJEKTPOHHBIX U rpa@uueckux (GpopMmysn aTOMOB U MOHOB; ceMHHap «OT HaTpus 10 aproHa» (MHTEepecHbIE
(akThl 0 XMMUYECKHX JIEMEHTaX).

T e M a «XuMHYecKkass KHHeTHKA W KaTaiau3. XHMHYecKoe paBHoBecue». DHeprus aktuBauuu. IlpaBwino Bant-T'odda. Kartammzatop. 3akon
nerctByronux Macc. CkopocTh xumudeckod peakiuu. KoHcranta ckopoctu peakmuu. Cmemenne xumudeckoro paBHoBecus. [Ipuniun Jle Ilatense.
KoHcranTa paBHOBECHS.

IT PaAaKTH4YCCKasidgd4dacCT b pCHICHUC 3ada4d Ha OIPCACICHHUC CKOPOCTH pCaKUUH; HAa OIPCACICHHC KOHCTAHTBI PABHOBCCHUS;, HAa CMCIICHUC
XUMHUYECCKOI'0 PaBHOBCCHA MPU MU3MCHCHHWU TEMIICPATYPhI, JaBJICHHA, KOHHGHTpaIII/Iﬁ BCIICCTB, Ilef/'ICTBI/II/I KaTaJin3aTopa, BBIIIOJIHCHUC 3KCH€pI/IMeHTaHI)HOI7I
pa60TLI, I[OK&BBIB&IOH.[CIZ, 4TO BJIIMAHUC PA3JIMYHBIX YCJIOBI/Iﬁ CIIOCOOHO U3MEHTh TeUEHHE XUMHYECKOI PCaKInu.

T e m a «PacTBOpBI». [IoBTOpPEHNE: BUIBI KOHLIEHTpALMH (TIPOLIEHTHAS U MOJISIPHAA); IEPEX0/ OT OAHOTO BHJIa KOHIIEHTpALUH K ApyroMy. CMenBaHue
pactBopoB. MeTox kpecta. [Ipumenenune pactBopoB B ObiTy. [IpuMeHeHe pacyeToB KOHIEHTPAIMKA PAaCTBOPOB B KHU3HH.

[IpakTuueckasdacTbhb: pElICHHE 33a/lad HAa CMEIIMBAHUE PACTBOPOB; MEPEXO]l OT OAHOTO BHAA KOHILIEHTPAUMN K APYromy; BBIINOTHEHUE
9KCIIEPUMEHTAIILHOM PabOThI MO MPUTOTOBICHUIO paccoia, CUpoIa U JpYTUX pacTBOPOB OINpPEAeIEHHOM KOHIEHTPALUH JJIsl UCTIOJIb30BaHUS Ha YPOKaX XUMHUHU.



T e m a «I[IpomMbllJIeHHOE TOJTyYeHHe Ba)KHEHIIMX HeOpraHu4yecKux BemiecTB». CuHTe3 aMMuaka. [IpOM3BOJACTBO CEPHON KHMCIOTHI KOHTAKTHBIM
croco0oM.

IT pakKTHUCCKasdg4d9acCTbhb: pCIICHUC 3aJa1 HAa TUIIUYHBIC TEXHOJOTUYCCKUC IMTPUCMBI ITPOMBIINIJICHHOT'O MTOJYYCHUS aMMUAKa U CCpHOﬁ KHCJIOTHI.
C006HICHI/I$I ydqamuxcs o BaYKHEHUIITNX XUMHICCKHUX IMPONU3BOACTBAX.

T e m a «MeTtamab»y. Metaiust I, 11, III rpynmn rnaBaeix noarpynmn. MeTamisl o004YHBIX noarpymnil. Mx ¢uznyeckue u XUuMHUECKUE CBOWCTBA, CIIOCOOBI
IIOJIy4EHUs, IPUMEHEHHUE.

[IpakxkTuyeckasuacT b pelleHHE 3a/1ay; BHIINOJIHEHUE DKCIEPUMEHTAIbHON pabOThl Ha OCHOBHBIE CBOMCTBa MeTayuioB. CocTaBieHHE U
penaKkTHpOBaHUE 3aa4 JJisi COOpHUKA.

T e m a «Hemeranab». Hemeramer IV, V, VI, VII rpynn rnaBHeix nmoxarpymnm. VX ¢usnueckue m XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTYYEHUS,
npuMeHeHne. OCHOBHBIE COCJUHECHMS.

[IpakxTuueckasyacThb: pelieHUE 337a4; BBIIOJHEHUE SKCIIEPUMEHTAIbHON pabOThl HA OCHOBHBIE CBOMCTBa HemeTayioB. CocTaBiieHUE U
pelaKkTHpOBaHUe 3aa4 Al COOpHUKA.

0O600menue. O6001IeHNE U 3aKpeTIeHHe U3YYeHHOTo MaTtepuana. KoMOMHUpOBaHHbBIE 3a/1a4d 110 HEOPTaHUYECKOM U OpraHu4eckoil XuMuu. TecToBbie
sagadus. [loagroroska k EI'D.

[IpakTuyeckasydacThb: peuieHHe KOMOMHUPOBAHHBIX 3334 10 OPTaHUYECKON M HEOPraHWYECKOM XMMMHU; BBIOJIHEHHE TECTOBBIX 3a/IaHuil;
paboTa Ha KOMIBIOTEpAX IO BBINOJHEHHIO TECTOBBIX 3ajaHui; nmoaroroBka k EI'D; cocraBinenue anmbOoma 3amau «O3anadeHHas xumus». CocTaBieHHE
SKCIIEPUMEHTAIIBHBIX 3aJ1a4, UX BBINOJIHEHHE U 3amuTa. CMOTp 3HaAHUM.

Hrorosoe 3ansaTue. OOCyX1eHNE pe3yIbTaTOB 3aHATHI IO IPOTrpaMMe 3a IMPOLIEAIINI 0/ U 32 BCE YEThIPE TOa.
1.4ATIVTAHUPYEMBIE PE3YJIBTATbI
ITo okOoHYaHUU BCEro Kypca MIKOJIBHUKH OYIyT yMETh IPUMEHSTh TEOPETUYECKHE 3HAHUS TPU PELISHUH 3a/1a4; peliaTh 3a/la4d OCHOBHBIMH CIIOCOOAMHU U
METOJIaMH1; COCTABIIATh KOMOMHUPOBAHHBIE 3a/1a4H C YUaCTUEM OPraHHMUECKUX U HEOPTaHWYECKUX BEILECTB; BHIMNOIHIATH Pa3INYHbIE BUABI SKCIIEP UMEHTAIbHbBIX
3aJa4; HaXO/AUTh PALMOHAIBHBIA CIOCO0 peleHus ONpeAeICHHOHN 3a/1auk U IPaMOTHO €€ 0(hOpMIIATh, a TaKKe paboTaTh ¢ TECTOBBIMU 33JJaHUSAMU IO KHUTAM U

C UCITIOJIB30BaHHUEM I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHH.

O:xumaemble pe3yJabTaTthl. [lociie mpoXoxaeHus MPorpaMMbl 1-ro roga o0ydeHus odoydaromnme 0yayT:



* 110 m e M e «Pacmeopuviy:
1) umems npedcmasnenue o pacTBOPE U €0 COCTABHBIX YACTSIX;

2) 3Hamp OCHOBHBIC BHJbI KOHIICHTpAIMi PacTBOPOB (IPOLICHTHAs W MOJSIPHAs); CHOCOOBI Iepexoja OT OJHOrO BUJA KOHLEHTPALUH K JPyromy;
OCHOBHBIE OTPACIIM IIPOU3BOICTBA, I/I€ IPUMEHSAIOTCS PACUEThI HA PACTBOPHI,

3) ymems TPOM3BOIUTH pacyeThl Ha ONpPEIC/ICHUE MPOIEHTHOW M MOJISIPHOW KOHICHTpPAIMi PAacTBOPA; MEPEBOIAMTH MOJIAPHYIO KOHIIEHTPAIIUIO B
MPOLIEHTHYIO U HA00O0POT;

110 m e M e «OCHOBHbIE NOHAMUA U 3AKOHbL XUMUUY .

1) 3Hamo OCHOBHBIC 3aKOHBI M MOHSATHS XUMHHU (aTOM, MOJIEKYJIa, OTHOCHTE/IbHAsE aTOMHAsl Macca, OTHOCHUTEIbHAs MOJIEKYJIIpHAs Macca, KOJMYECTBO
BEIECTBA, MAacCcOBas JIOJII XUMHUYECKOTO 3JIEMEHTa B BEMICCTBE, HOPMAIBHBIC YCJIOBHS); 3aKOH TOCTOSTHCTBA COCTaBa BEMIECTBA, 3aKOH ABOTAApPO, YHCIIO
ABorazapo;

2) ymemsb IPOU3BOANUTE PACUYCTHI C HCIOIb30BAHUEM OCHOBHBIX 3aKOHOB M MTOHATHIA;

* 110 m e m e «l azoobpaznvie seujecmear:

1) umems npedcmasnenue 06 0COOCHHOCTAX CTPOCHHSI ra3000pa3HBIX BEIIECTB;

2) ymems TIPOW3BOANUTH PACYEThl HA OMPEACICHHE OTHOCHTEIBHOW IJIOTHOCTH Ta3000pa3HOI0 BEINECTBA, BBIUMCICHHE Yepe3 Hee OTHOCHUTEIbLHOU
MOJIEKYJISIPHOM Macchl Ta3000pa3HOTO BEIECTBA; BHIYUCISATH MAacCy Ta3000pa3HOro BEIIECTBa MO €ro 00beMy U 00bEM MO U3BECTHOM Macce MpU HOPMAaJIbHBIX
YCI0OBUAX C HCIIOJIB30BAHUEM MOJIAPHOI'O o0bemMa Ta30B; ONPCACIATL MOJICKYJIAPHBIC (i)OpMy.]'II)I BCIICCTB IIO MACCOBBIM A0JIAM XHUMHYCCKHUX BJICMCHTOB U

OTHOCHUTEIbHOM INIOTHOCTH Ia30B.

Kpome BhIlIENEpeynCcIeHHOTO 00y4Jarolire moiay4aTb BO3MOKHOCTh HAYUYMThCS COCTaBIIATh 3a/1a4Ml MO JaHHBIM TEMaM, YTO CIIOCOOCTBYET MOBBIIICHUIO
YPOBHSI OTBETCTBEHHOCTH yUEHHKA, CAMOOILIEHKHU M cTaTyca peOeHKa 3a CYeT COPEBHOBATEIHHOTO 3 dekTa.

O:xumaemble pe3yJabTaTthl. [lociie pOX0oXICHHS MPOTrPaMMBI 2-TO ToAa 00y4eHUs 00yJaromme 0yayT:
* 110 m e M e «Pewenue 3a0au no XuMuueckum ypasHeHUsM»:

1) umems npedcmasnenue 0 XAMUIECKUX PEAKIHSIX, UX BUIAX;



2) 3Hambp OCHOBHBIC IIPUHIOUIILI PCHICHUA 3aJa4 110 XUMHWYCCKUM YPABHCHUAM; MCTOJUKY PCHICHUA 3ada4 MO0 XUMHUYCCKHUM YpPABHCHUAM, €CJIIM OJHO W3
pearupyromux BCIeCTB 1aHO B I/I36LITKC; Ha BbIXOJ MPOAYKTA, IPUMECH, paCTBOPHI;

3) ymemp UCTIONB30BaTh 3HAHKS 1-r0 rofa 0OyYeHUs; 1eNIaTh BBIYUCICHUS 10 XMMHUYSCKUM YPAaBHEHHSM Ha HAXOXKICHUE MAacChl (KOJIMUYECTBA BEIICCTBA)
MPOAYKTOB PEAKIMH MO Macce (KOJIMYECTBY BEIIECTBA) BCTYMAIOUIMX B PEAKIMIO BEIIECTB W HAOOOPOT; pemiaTh 3aJadd MO XMMHUYECKHM YpaBHEHUSM, B
KOTOPBIX Y4acTBYIOT ra3000pa3Hble BEIIECTBA, UCHOJIb3Ys 3aKOH OOBEMHBIX OTHOLICHWH ra3oB; MPOM3BOIUTH PACUEThl 10 TEPMOXUMHUUYECKUM YPABHEHUSIM;
MIPOU3BOJUTH PACUETHl IO XUMUYECKUM YPaBHEHUSIM (€CIIU OJJHO U3 BEIIECTB JaHO B M30BITKE, HAa BBIXOJ MPOAYKTA, IPUMECH, PACTBOPHI) U COCTABIATh 3a7auH,
HCII0JIb3YS 3HAHUS O CBOMCTBAaX HEOPraHUYECKHX BEIIECTB;

* 110 m e M e « OKucaumenbHo-860CCmMano8UmesibHble peaxkyuuy:

l) 3Hamb 00 OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pe€akmuax; O TIIOHATHHM OKHCIHUTCIb W BOCCTAHOBHUTCIIb, ITOHATHAX OKHCIIUTENBHBIN U
BOCCTAHOBUTEIIbHBIN nmponece,

2) ymems OTPENCIISATH CTEIICHU OKUCIICHHS! XUMHYECKHX JIEMEHTOB; PacCTaBIIsATh KO3()OUIIMEHTHI B XUMUYECKUX PEAKLUAX C YIaCTUEM HEOPTaHHYECKHX
BELIECTB METOAAMU JICKTPOHHOT0 OanaHca U NOJIypeaKLui;

* 110 m e M e «I enemuyeckas cés13b MeHcOy OCHOBHBIMU KIAACCAMU HEOP2AHUYECKUX COCOUHEHULY!
1) 3Hamb XUMHYECKUE CBOMCTBA U CITOCOOBI IMOJTyUYEHHUSI OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCTUHCHHUM;

2) ymemsb 3aNMCHIBaTh PEAKIMU «ICHOYKH IPEBpPAICHUN», C y4acTHEM HEOPraHMYSCKHX BEINECTB; pellaThb M COCTABISATh 33Ja4d Ha «UEHOYKH
IIPEBpAILEHHI»; BBIACIATH [NIABHOE U aHAIM3UPOBATH XOJ1 PELICHUS «LEIOYKHU MPEBPAILEHHI.

* 110 m e M e «Kauecmeennvie peakyuu Ha HeOp2aHU4eCcKUe 8eUecmeay:
1) umems npeocmagnenue o Ka4eCTBEHHBIX PEAKIUAX U UX IPUMECHCHNUM;

2) 3namp U coONIONATh TMPAaBUIA TEXHUKU OE30MACHOCTH TNpH paboTe ¢ XMMUYECKUMH BEUIECTBAMH M OOOpPYIOBAaHHEM; PEAareHThl U METOIUKY
MIPOBE/ICHUS KAUECTBEHHBIX PEAaKLIMi Ha OCHOBHbIE KATHOHBI 1 aHMOHBI HEOPIraHUYECKUX BEIECTB;

3) ymems niposiesbIBATh KAYECTBEHHBIC PEAKIIMH, MPUMEHSTH TMOJyUYCHHbIC 3HAHHS MPU PEIICHUHA M COCTaBJICHHH 3a/a4 Ha ONpelesicHHE BEIECTB B
pactBope.



KpOMe BBIIICTICPCUYNCIICHHOTO IIKOJbHUKH YUaTCA 06HaZIaTI) BOJICH M HACTOMYHUBOCTHIO B JOCTHXXCHHNH IIOCTaBJICHHOM Ocii, CTAaHOBATCA CIIOCOOHBI BECTH
HCCIICAOBATCIILCKYHO pa60Ty o ONpCACICHUIO XUMNYCCKUX BCILCCTB.

O:xunaemble pe3yabTaTthl. [locne npoxoxaeHus MporpaMMbl 3-To ToAa 00ydeHus odydaromue 0yayT
* 110 m e M e «Haxooicoenue MONeKYIAPHOU POPMYTIbL OP2AHULECKO20 BeUeCTNBay .
1) 3namb 06 0COOEHHOCTAX CTPOCHHS OPraHUYECKHX BEIIECTB, HX MHOIOOOPa3sHH U CBOMCTBAX;

2) ymemb HAXOUTh MOJICKYISPHYIO (DOpPMYJTy OpraHHYECKOro BEHIECTBA MO MACCOBBIM JIOJISIM BXOMSIIMX B HEro XMMHYECKHX JJIEMEHTOB, IO Macce
(06beMy, KOJTMYECTBY BEIIECTBA) MPOAYKTOB CTOPAHUS U OTHOCUTEIBHOH MJIOTHOCTH €ro NapoB M0 KaKOMY-TH00 Ipyromy rasy;

* 10 m e M e «Pewenue 3a0a4 no xumu4yeckum YpasHeRrUuAM C ydacmuem opecaHudecKux eeuecmen .
l) 3Hamb 0COOEHHOCTH XUMUYECKHUX MMpOHCCCOB C YHACTUCM OPraHNUYCCKUX BCHICCTB;

2) ymemsp TIPOU3BOIUTH PACUCTHI 0 XUMUYECKOMY YPAaBHEHHUIO; COCTABIIATh 3a/1a4M C YYaCTHEM OPraHUYeCKUX BEIECTB HA HaXOXKICHUE MAcChl, 00beMa,
KOJIMYECTBA BEIIECTBA MPOIYKTA PEaKIIMU WK UCXOJHOTO BEIIECTBA, HA IPUMECH, BBIXO]] MPOIYKTA, M30BITOK OJTHOTO M3 UCXOJHBIX BEIIECTB;

*1io m e m e «Il enemuuecrkasn ces3v Me.?fC()y OCHOBHbIMU Klaccamu OpcaHU4eCcKux coeounenuil. I enemuueckas cés3b OpcaHU4YeCKUX U HeopcaHu4ecKux
eewecmern.

1) 3Hamp XUMHYECKUE CBOMCTBA U CIIOCOOBI TIOTYUSHHsI OPraHMYECKHUX BEIICCTB;

2) ymems pemiath M COCTABIATH IETIOYKU TPEBPAIICHUN C y4acTHEM OPraHMYEeCKHUX BEIECTB; pPEHIaTh Pa3IMYHbIC BHIBI 33/a4 MO ICTIOYKaM
IIPEBPALLEHUI C HCIOJIB30BAHUEM OPraHMYECKHX BEIIECTB; YMETh PEIIaTh M COCTABIATH 3aJadyd IO LENOYKaM IPEBpAIllEeHUH, KOTOPbIE YKa3blBalOT Ha
B3aMMOCBS3b HEOPraHNYECKHUX BEIECTB C OPraHUYECKUMU;

* 110 m e M e « OKUCAUMENbHO-80CCMAHOSUMETIbHbLE peaxkyuuy.:

Ymems pacctaBnsaTe KOIPPUIMEHTH B YPaBHEHHSX OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUH C yYacTHEM OPraHHYEeCKUX BEIIECTB METOJ0M
AJEKTPOHHOI0 OanaHca U METOAOM IOJIypeaKIUii; COCTABIISATh YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

* 110 m e m e «Kauecmeernhole peakyuu Ha opeaHuvecKkue seujecmear.



1) 3nams TexHUKY 0€30MACHOCTH NPU pabOTe C OPraHMYCCKUMHU BEIIECTBAMM; PEAareHThl M METO/IbI ITPOBEJACHUS KaUeCTBCHHBIX PEaKIUil Ha pa3IHyHbIC
OpraHUYeCKHUE BEILIECTBA;

2) ymemsp TIPOACIIBIBATL KAUYCCTBCHHBIC PCAKIWHN, MNMPUMCHATH INOJYUCHHBIC 3HAHUA IIPU PCHICHUU W COCTABJICHHUUN SKCIICPUMCHTAJIBHBIX 34144 Ha
OMpCaACIICHUC OPraHNYCCKHUX BCUICCTB B paCTBOPE; pa60TaTI) C XUMHUWYCCKHUMH BC€UICCTBAMH U XUMHNYCCKHUM O60p}II[0BaHI/IeM.

Kpowme BhlilenepedrcieHHOro MKOIbHUKHN Y4aTCsl YUUTBCS, Y HUX PACIIUPSIETCS KPyTro30p, NOBBIIAETCS YPOBEHb UHTEIIEKTA.

O:xuaaemble pe3yabTarthl. [locie npoxoxxaeHus nporpaMMsl 4-ro rofa oOyueHus odydaronie OyayT:

* 10 m e m e «Cmpoenue amoma, nepuoousecxkuti saxou /. M. Menoeneegay:

1) 3mameo cTpocHue aToMa;

2) ymems, VCTIONB3Ys MIEPHOIUIECKYIO0 CHCTEMY JIEMEHTOB, H300paXkaTh JICKTPOHHbBIC U Tpadudeckue GopMyibl aTOMOB H HOHOB AJIEMEHTOB;

* 110 M e M e «XumudecKkas KuHemuKka u Kamanus. Xumuueckoe pagHosecuey:

1) 3Hame OCHOBHBIC IPUHIIMITBI POTCKAHUS XUMHUYCCKHUX PEAKIINIA,

2) ymemsb TIPOM3BOJMTH PACUCTBl M COCTABJIATH 3aJa4d Ha ONPEICIICHHE CKOPOCTH XMMHYECKOH PEaKIMU, KOHCTAHThI PAaBHOBECHS, MPOTHO3HPOBATH
TEYECHUE XMMHYECKUX pEaKIUi NpHU HW3MEHEHUU TeMIepaTyphl, AaBICHUS, KOHLUEHTpAUud BEUIECTB, ACHCTBUU KaTalu3aTopa; NPOBOAUTh XHMHYECKHE
9KCIIEPUMEHTBI;

*riomeme «Pacmeopbz»:

ymemp TPOU3BOAUTH PACUEThl Ha OINpEAe/IeHHe KOHUEHTpAUi NpyU CMEUIMBAHUHA PACTBOPOB; C TIOMOIIBIO PA3IMYHBIX PACUETOB MEPEXOIUTh OT OJHOIO
BUJIa KOHIIEHTPAIM K IPyroMy; TOTOBUTH PACTBOPHI 3a/IaHHOM KOHLIEHTPALIUY;

*riomeme ((HpOMleJleHHOQ noJjiydyernue BAdICHEUUIUX HeopecaHuvyeCcKux sewgecmer.

1) 3Hamp POMBIIIUICHHBIC CIIOCOOBI TIOTYYCHUSI aMMHaKa, CEPHOW KHCIIOTHI, O BAXKHEHIINX XMMUYECKUX 3aBojaax B Poccun u YensOuHCKOW 007acTH; O
BJIMSIHUM XUMHUYECKUX MTPOU3BOJICTB HA IKOJIOTHYECKYIO 0OCTAaHOBKY MECTHOCTH;

2) ymemsp pCUIaTb U COCTABIIATD 3a/la4H 110 TUITMYHBIM TCXHOJIOTHYCCKHUM IIPHUEMaM IMPOMBIINIJICHHOI'O ITOJIYUCHHA aMMHUaKa U CepHOﬁ KHCJIOTHI,



* 110 m e m e «Memannviy:
1) 3Hamb OCHOBHBIC CBOWCTBA U CIIOCOOBI IMOJTyICHHUS] METAJLIOB,

2) ymemsp NMPUMCHATH IMOJIYYCHHBIC 3HAHUWA IPU PCIICHUU 3aJlad Ha OCHOBHBIC CBOMCTBA U CHOCOOBI MOJIY4YCHHUA MCETAJIJIOB;, IMPOBOAWUTH XUMHUUYCCKHUC
OKCIICPUMCEHTBI; COCTABJIATh YPABHCHUA DJICKTPOJIU3a U pE€IIATE 110 HEMY Pa3JIMYHBIC TUIIBI 3aaa4;

* 110 m e m e «Hememannviy:
1) 3Hamb OCHOBHBIC CBOMCTBA HEMCTAJJIOB, UX PACIIOJIOKCHUEC B HCpHOJIH‘ICCKOﬁ Ta6n1/1ue; OCHOBHEIC CIIOCOOBI MOJIYYCHHA HEMCTAJIJIOB;

2) ymemsb NPUMCHATD IMOJTYYCHHBIC 3HAHUA TP PCIICHUN PAa3JIMYHBIX TUIIOB 3a4a4; IPOBOAUTE XUMHUYCCKHUC SKCIICPUMCHTLI; OCYIICCTBJIATL U COCTABJIATH
TCHCTUYCCKHUC LICTIOYKH, YKa3bIBAOIINEC HA B3AUMOCBsA3b HCMCTAJIJIOB 1 METAJIJIOB.



PA3JIEJI 2. KOMILITEKC OPTAHU3AIIMOHHO-TIEJATOT MYECKHUX YCJIOBUIA

2.1. KAJIJEHJIAPHBINA YYEBHBIN 'PA®UK
KanennapHuslii yaeOHbIN TpadyK COCTaBIAETCS HA KAX/bIH Y4eOHBIN roJT A1 KOHKPETHOM IpyMIibl 00yJaronuxcsl.
KAJIEHJIAPHBIN YUYEBHBIN T'PA®HUK MEPBOI'O T'OJA OBYUEHMSI (8 kiacc)

Nerr/it Hara Tema 3ansTHS KommuectBo yacoB
Bcero Teopus [Ipaktuka
1. BBoanoe 3ansitne. Th 1 1
PactBopbl (9 yacoB: 34 Teopus; 64 NpaKkTUKa)

2. Brruncnenue MmaccoBoi noau 2 1 1
PacTBOPEHHOTO BEIIECTBA U MACCHI
BEILIECTBA B PAaCTBOPE.

3. Pacuersl, cBA3aHHBIE ¢ MOJSIPHOM 3 1 2
KOHIIEHTpaluen

4, ITepexom oT 0AHOTO BHIA KOHIICHTPAITUHN K 4 1 3
Apyromy

OcHOBHBIC NOHATHSA M 3aKOHBI XUMHH (16 yacoB: 34 Teopusi; 134 mpakTHKa)

5. Pacyer oTHOCUTENBHOM MOJISIPHOM Macchl 2 1 1
COEJIMHEHUS

6. Brruncnenre OTHOCHTEIBHON MacChI 1 1
9JIEMEHTOB B BEILIECTBE

7. OmnpeneneHne MacCoOBOM JI0JIH 1 1
XUMHYECKOTO JIEMEHTa B BEUIECTBE

8. Pacuer Maccel anieMeHTa 1o U3BECTHOM 1 1
Macce BeIecTBa, COJIepKaIIero JaHHbIH
AIIEMEHT

9. Brruncienre Macchl BELIECTBA [0 Macce 1 1
9JIEMEHTA B HEM

10. MuuBrayaibHbIE KOHCYIbTALUU 1 1

11. Brruncnenue KoandecTsa BENMIECTBA 10 €r0 1 1
Macce

12. Pacder Macchl 110 N3BECTHOMY KOJHMUYECTBY 1 1
BEIIIECTBA

13. MuauBuayanbHble KOHCYJIbTAIlUU 1 1

14. Pacuer npocreiimeit Gopmynsl BemecTsa 2 1 1
10 MacCOBBIM JIOJISIM DJIEMEHTOB B




COEIUHEHNH

15. WHauBuyansHbIe KOHCYIBTAIIUU 1 1
16. Pacuer uncna wactui (MOJIEKyJ, aTOMOB) 2 1 1
IO €ro Macce, M0 KOJIMYECTBY BEIECTBA
i 1o 06wsemy. Yncmo ABoranpo
17. WHauBuyabHbIe KOHCYIBTAIIUU 1 1
I'az000pa3Hbie BelecTBa (8 YacoB: 24 Teopusi; 64 MPaKTHKA)
18. Tb. OnpeneneHue OTHOCUTENBHON 2 1 1
IUIOTHOCTH ra3a
19. Beruuciienrie OTHOCUTENLHOU 1 1
MOJIEKYJIIPHON MacCHI 10 €T
OTHOCHUTENBHOM IJIOTHOCTH
20. OmnpeaeneHre Macchl ra3000pa3HOTO 1 1
BEIIIECTBa IO €ro 00hEeMY IPU HOPMATHHBIX
ycnoBusiX. MoJsipHbI 00beM ra3oB
21. Brruncnenne o0bema razo000pa3Horo 1 1
BEIIIeCTBa 10 €ro Macce, 10 KOJIMYEeCTBY
BEIIeCTBA
22. Onpenenennie GopMyJbl BEIECTBA 10 2 1 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB U
OTHOCHUTEJIbHOM TNIOTHOCTHU ra3za
23. WMunuBHuIyanbHBIE KOHCYITBTAITIN 1 1
24, HTorosoe 3ansitue 1 1
Utoro: 35 yacos
KAJIEHI[APHI)Iﬂ YYEBHBIN TPA®UK BTOPOI'O I'OJJA OBYYEHMUA (9 kaacce)
Noer/m Hara Tema 3ansTHs KommuectBo yacoB
Bcero Teopus [Ipaktuka
1. BBoanoe 3anstue. Tb 1 1
Pemenue 3aga4 no xXuMuyecKMM ypaBpHeHusiM (20 yacoB: 64 Teopusi; 144 npakTuka)
2. Brruncnenne Macchbl (KOJIMYECTBA 2 1 1
BEIIECTBA) 00PA3yIOIINXCS BEMIECTB 10
Macce (KOJIMYEeCTBY BEIIEeCTBA)
BCTYIMBIINX B PEAKIIMIO BEIIECTB
3. Brruucnenne o0beMa ra3oB 1o U3BECTHOMN 1 1 1

Macce (KOHI/II{CCTBy BCH_ICCTBa) OJHOI'O U3
BCTYIIMBHUIWX B PCAKIIUIO UJIN




MTOJTyYUBIINXCS B PE3YNIbTATE €€ BEIIECTB
4, WHauBuyansHbIe KOHCYIBTAIIUU 1 1
5. Pacyer 00beMHBIX OTHOIIEHUH Ta30B IO 2 1 1
XUMHUYECKUM YPABHCHUSIM
6. PacueTsl 10 TEpMOXUMUYECKUM 1 1
YpaBHEHUSIM
7. PacyeTsl Mo XUMUYECKUM ypaBHEHHSM, 3 1 2
€CITY OJTHO U3 Pearupyrolux BemeCcTB JaHO
B U30BITKE
8. WHuBuyabHbIe KOHCYJIBTAIIUU 1 1
9. OmnpeneneHue MaccoBOr I 00BEMHOM 2 1 1
JIOJM BBIXOJIa MIPOAYKTA OT TEOPETHICCKU
BO3MOYKHOTO
10. WHauBuTyabHbIE KOHCYIBTAIIUU 1 1
11. Brruncnenne Maccsl WM 00beMa IpOIyKTa 2 1 1
PEaKIMu 110 U3BECTHOM Macce WM 00beMy
MCXOJ/IHOTO BEIIECTBA, COJIEPIKAIIETO
IPUMECH
12. Haxosxnenne Macchbl (KOJIM4ecTBa, 00bemMa) 2 1 1
MPOAYKTa PEaKIH 110 UCXOTHOMY
BEIIECTBY, HAXOJISIEMYCSl B pacTBOpE
13. MuauBuayanbHble KOHCYJIbTAIlUU 1 1
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE peakuuu (5 4yacoB: 24 Teopus; 34 NPAKTHKA)
14, OKHCITUTETHHO-BOCCTAHOBUTEIILHEIE 2 1 1
peaxiun. PacctanoBka ko3¢ UIEHTOB
METOJIOM JICKTPOHHOTO Oananca
15. OKHCIUTENPHO-BOCCTAHOBUTEIbHBIE 2 1 1
peaxiun. PaccranoBka KO3 UITEHTOB
METOJIOM IOJypeaKkui
16. WMHnuBHIy aTbHBIE KOHCYITBTAITIN 1 1
I'eneTH4eckasi CBSI3b MEKIY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COETMHEHU
(3uaca: 14 Teopus; 24 NPaKTHKA)
17. Haxosxnenue maccel (KOIMuecTBa 3 1 2
BEIIECTBA, 00BEMa) T10 TIETIOYKE
MIPEBPAILEHUI
KadecTBeHHBIE peaKIIiM HA HeOPraHW4YecKue BellecTBa (5 yacoB: 24 Teopusi; 34 NPaKTHKA)
18. | | Pernenyie 3a1au Ha KaueCTBEHHOE | 5 | 2 | 3




OIIPEACIICHUE KaTUOHOB 1 aHUOHOB
HCOPraHN4YCCKUX BCUICCTB

19.

HTorosoe 3ansaTue

Uroro: 35 yacos

KAJIEHIAPHBINA YUEBHBIN I'PA®UK TPETBET'O I'OJIA OBYUEHMS (10 knacc)

Nerr/mt Hara Tema 3ansTus KommuectBo wacoB
Bcero Teopus IIpakTrka
1. BBoanoe 3anstue. Tb 1 1
Haxo:xkneHue MoJIeKyJISIpHOI (POpMYJIbI OPraHMYecKoro BeiecTna (5 yacoB: 24 Teopus; 34 NpaKkTHUKA)
2. Haxoxnenne MonekysipHO# (GopmyItbl 2 1 1
BEIIIECTBA 110 MACCOBBIM JIOJIIM BXOISIINX
B HETO XUMHUYECKHX JIEMEHTOB
3. Haxoxnenne MonekyIspHO# GopmyItbt 2 1 1
ra3o00pa3HOTO BEIIECTBA MO Macce
(06BEeMy, KOTMYECTBY BEIIECTBA)
MPOJYKTOB CTOPaHUsI U TUIOTHOCTH €ro
MapoB M0 KAaKOMY-JTHO0 IPYroMy razy
4. WHnuBuyansHas KOHCYJIbTAIUSL 1 1
Pemenne 3a1a4 no XMMH4eCKHM YPABHEHUSAM C y4acTHEM OPraHHYeCKHX BelllecTB
(8 yacoB: 34 Teopus; 5S4 NpaKTUKA)
5. Haxosxxnenne maccol (00beMa) MPOIyKTa 3 1 2
peaxiyu 1mo mMacce (00beMy) HCXOTHOTO
OpPraHUYECcKOr0 BEIECTBa, COJIEPKALIETO
IpUMecH (Ha TpUMepe alKaHOB, ATKSHOB,
AJIKaJIME€HOB, AJIKMHOB)
6. Pemenue 3aa4 Ha BBIXOJ IPOJYKTa 2 1 1
7. Pemenne 3amaq Ha M30BITOK OHOIO U3 3 1 2
BEIIIECTB
I'eneTnyeckas CBA3b MeKIY OCHOBHBIMH KJIACCAMH OPTaHHUYECKHX COeTHMHEHHI.
I'eHeTnyeckas CBSI3b OPraHMYecKUX U Heoprannvdeckux Bemiects (10uacos: 34 Teopusi; 74 NpaKkTHKA)
8. OcylIecTBICHUE LIEOYKH TPEBPAIICHHUH, 3 1 2
peIlIeHue 10 Hel IKCIIEPUMEHTAITBHBIX
3ajad’ (Ha IPEMEPE YIIEBOIOPOIOB)
9. Ocy1ecTBiIeHNE TIENOYKH PEBPAIICHHH, 3 1 2

PpCUICHHUC T10 HeM OKCIICPUMCHTAJIbHBIX




3a1a4y (Ha IpUMepe KUCIOPOACOACPIKALINX
OpPraHUYeCcKHX BEIIECTB)

10.

OcyuiecTBieHNE LENOYKH MPEBpaIIeHuUil,
CBSI3bIBAIOLIECH OPraHUYECKUE U
HEopraHuveckue BellecTsa. Pemenue mo
HEH IKCIIepUMEHTAIBHBIX 3a1a4

11.

Ocy1ecTBIIeHNE TIETOYKH MPEBPAIICHHH,
pelIeHue 1Mo Hel YKCIEePUMEHTATBHBIX
3amad (Ha IpEMepe a30TCONEPIKAIIIX
BEIIICCTR)

12.

I/IHILI/IBI/I)IyaJ]BHaSI KOHCYJIbTallud

1

OKHCINTeTbHO-BOCCTAHOBHTEIbHBIC peaknuu (3uaca: 14 Teopus; 24 NPaKTHKA)

13.

PaccranoBka koadduirieHToB B
OKHCJIMTEJIbHO-BOCCTAHOBUTENBHBIX
peaKIusIX ¢ y4acTHeM OpTaHUYECKHX
BEILECTB METOAAMH 3JIEKTPOHHOTO OaaHca
U NIOJIypeaKIui

3

1

KadecTBeHHBIe peaKIIiM HA OPraHMYecKHe BeliecTBa (74acoB: 24 Teopusi; SY NPAKTHKA)

14.

OnpenieneHne OpraHMYeCcKrUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEaKIHil
(aykaHBbl, HETIpeETbHBIE YTIIEBOAOPO/IH,
OJIHOATOMHBIE TIPE/ICIIbHBIC CITUPTHI,
MHOT0ATOMHBIE CUPTHI, (EHOJBI,
aJIbJICTUIbl, KAPOOHOBBIE KHCIOTHI
(0cO0EHHOCTh MypaBbHHOM KUCIIOTHI),
OeITKH, JKUPBI, YTIIEBOIbI)

4

2

2

15.

Pemenne SKCIEPUMECHTAJIBHBIX 3a7a4 110
OpI‘aHH‘-IGCKOﬁ XUMHH

16.

MNuuBuyalibHast KOHCYIbTALMS

17.

HTorosoe 3ansaTue

Hroro: 35 yacos
3KCHepI/IMeHTaHBHBIC 3a4a4M4 BBIIIOJIHAKOTCS B 3aBUCUMOCTH OT COI[Gp)KaHI/DI peaKTI/IBOB B na60paT0pI/H/I

KAJIEHJIAPHBIN YUYEBHBIN IT'PA®UK YETBEPTOI'O I'OJIA OBYUYEHUS
(11 kanacc)

| New/m | Jara | Tema 3anaTus | KomnnuectBo yacoB |




Bcero

Teopust

IIpakTrka

1

BBoanoe 3anstue. Th

2

2

CrtpoeHue at

oMa, nepuoan4ecknii 3axon [. I. MenpgeseeBa (2 yaca: 14 teopusi; 14 npakTuka)

2. Hammucanwne 31meKTpOHHBIX ¥ TpaduIecKux 2 1 1
(hopMyIT aTOMOB ¥ HOHOB DJIEMEHTOB
XumMuyeckass KHHETHKA M KaTaau3. XuMHYecKkoe paBHoBecHe (5 yacoB: 2 4 Teopus; 3 4 NPAKTHKA)
3. PacueTsl ckopocTH peakiuu 1o 2 1 1
HM3MEHEHUSIM KOHIICHTPALM BEILECTB,
JIABJICHUS, TEMIIEPATYPHI
4, OrnpenencHue KOHCTAHTH PABHOBECHS 1 1
5. Pemenwne 3aga4d Ha cMeleHne 2 1 1
XMMHYECKOTO PAaBHOBECHS NIPH U3MEHEHUH
TeMIepaTypsl, JaBJIeHHS, KOHIICHTPaui
BEILECTB, ACHCTBUU KaTaau3aTropa.
BrlnosHeHNnE 3KCIEpUMEHTATIBHON pabOThI
PactBopsl (4 yaca: 24 Teopus; 24 NPaKTHKA)
6. 3amaun Ha CMEIIMBAHKUE PACTBOPOB 2 1 1
7. ITepexom oT oAHOTO BHIA KOHIICHTPAITAH K 2 1 1

apyromy. BeimonHenue
JKCIEPUMEHTAILHON paboThI

HpOMBIlHJ]eHHOG MOJYYCHHUEC BasKHeH X HCOPraHUvYeCKMUX BEUICCTB (4 yaca: 1u TCOPUS; 3y l'lpaKTl/lKa)

8. Pemenwne 3aaq Ha THTUYHBIE 4 1 3
TEXHOJIOTHYECKUE MTPUEMBI
MIPOMBIIIUICHHOT'O MOJy4YeHHs BEIecTB (Ha
pUMepe CHHTE3a aMMHUaKa, METaHOJIa,
MIPOU3BOJICTBA CEPHOM KMCIIOTHI)
Metasl (5 yacoB: 24 Teopus; 34 NPaKTHKA)
9. Pernrenue 3a1a4 Ha OCHOBHBIE CBOMCTBA 3 1 2
MeTaJIoB. BeimonHeHue
JKCTIEPUMEHTATBHONU PabOTHI
10. DIeKTPOIIN3 2 1 1
HemeTanasl (4 yaca: 14 Teopusi; 34 npakTHKa)
11. Pemenue 3ama4 Ha OCHOBHBIE CBOMCTBA 4 1 3
HEMETAJJIOB U UX COSMHEHMI.
BrimoHeHNe SKCIIepUMEeHTaIbHOW PabOTHI
O0600611eHme (8 yacoB: 24 TeopHusi; 64 MPaKTHKA)
12. | | KoMGUMHHpOBaHHbIE 33241 110 | 3 | 1 | 2




HEOPraHW4YEeCKOW U OPTaHUYECKON XUMUHU

13. IToxroroska x EI'D. TecroBble 3amanns 4 3
14. WenuBuIyansHas KOHCYJIbTAIUSL 1 1
15. HUrorosoe 3anaTHe 1 1

Wroro: 35 yacos




3 roga OEYHEHHH (ZO 4acoB: 2 yaca B HeJieJ10 — 9 KJace)
KAJIEHAAPHBIN YUYEBHBIU I'PA®UK ITEPBOI'O I'OJIA OBYUYEHUSI

Neri/mt Hara Tema 3ansTus KonuuectBo vacos
Bcero Teopus ITpakTuka
1. BBoanoe 3ansitue. Th 1 1
PactBopsl (10 yacoB: 34 Teopus; 74 MpaKkTHKA)

2. Brranciaenne MaccoBo# JOIH 2 1 1
PacCTBOPEHHOTO BEIECTBA U MAaCChI
BEIIIeCTBA B PacTBOPE.

3. Pacuersl1, cBA3aHHBIE C MOJISIPHOM 3 1 2
KOHIEHTpanuen

4, ITepexon oT oAHOTO BUJA KOHIEHTPALIUU K 4 1 3
Apyromy

5. WMHnuBHIyaTbHBIE KOHCYIBTAITIN 1 1

OcHoBHbIE NOHATHSA M 3aKOHBI XMMMH (16 yacoB: 34 Teopus; 134 npakTHKa)

6. Pacyer oTHOCHTEIBHON MOJISIPHOM MAcChl 2 1 1
COCAUHCHUS

7. Brruncienre 0THOCUTEIIBHOM MacChl 1 1
JJIEMEHTOB B BEILIECTBE

8. OrmpenencHue MacCOBOM JOTH 1 1
XHAMMYECKOTO DJIEMEHTA B BEIECTBE

9. Pacuer macchl paeMeHTa 10 H3BECTHOU 1 1
Macce BEIeCTBa, COAEPIKaIIero JaHHBIH
DJIEMEHT

10. Brruuciaenue Macchl BelecTsa o Macce 1 1
3JIEMEHTA B HEM

11. WHauBuyamsHbIe KOHCYIBTAIIUU 1 1

12. Brryncienre koandecTsa BEUIECTBA 10 €ro 1 1
Macce

13. Pacuer macchl 10 U3BECTHOMY KOJIMYECTBY 1 1
BeIlleCTBa

14. WHauBuTyaibHbIE KOHCYJIBTAIIUU 1 1

15. Pacuer mpocreiiieii popmynsl BemecTsa 2 1 1
IO MaCCOBBIM JIOJISIM 3JIEMEHTOB B
COEIMHEHNH

16. WHauBuyambHbIe KOHCYIBTAIUU 1 1




17. Pacuer uncna gactuil (MOJIEKyYJI, aTOMOB) 2 1
0 €r0 Macce, M0 KOJIWYECTBY BEIECTBa
i 1o 06semy. Yncno ABoranipo
18. WHauBuyambsHbIe KOHCYIBTAIIUU 1
I'a3000pa3Hblie BeniecTBa (8 yacoB: 24 Teopusi; 64 npakTHKA)
19. OrmpeneneHue OTHOCUTEIBHON TIIOTHOCTH 2 1
raza
20. Brruncnenne 0THOCUTEIHHOM 1
MOJIEKYIIIPHON MacChI 10 eTo
OTHOCHUTEJIbHOM TUNIOTHOCTHU
21. Onpenenenne Macchl Ta3000pa3HOTO 1
BEIIIECTBA IO €r0 00BEMY IPU HOPMAJILHBIX
ycnoBusiX. MoJsipHBIA 00BeM ra3zoB
22. Brruncnenne o0bema razo000pa3Horo 1
BEIIeCTBa TI0 €ro Macce, 10 KOJIINYEeCTBY
BEILIECTBA
23. Onpenenenune GopMyJibl BEIIECTBA 110 2 1
MacCOBBIM JIOJISIM DJIEMEHTOB U
OTHOCUTENBHOU IJIOTHOCTH rasa
24. MuuBryabHbIE KOHCYIbTAUU 1
Pemienue 3a1a4 no XuMu4eckKuM ypasHeHusM (20 yacos: 64 Teopus; 144 npakTuka)
25. Brrancnenne macchl (KOJIMYECTBa 2 1
BEILIECTBA) 00Pa3yIOUINXCsI BEMIECTB 10
Macce (KOJIMYeCTBY BEIIECTBA)
BCTYIIMBIINX B PEAKIINIO BEIIECTB
26. Brruncnenne o0beMa ra3oB 1Mo U3BECTHOM 1 1
Macce (KOJIMIECTBY BEIIEeCTBA) OJTHOTO U3
BCTYIIMBIINX B PEAKIIHUIO WK
MOJTYYMBIINXCS B PE3yJIbTATE €€ BEIIECTB
27. MuauBuayaibHble KOHCYJIbTAIlUU 1
28. Pacuer 00BEeMHBIX OTHOIIICHHH Ta30B TI0 2 1
XUMHYECKUM YPaBHEHUSIM
29. PacyeTsl mo TepMOXUMHUECKUM 1
YpaBHEHUSIM
30. PacyeThl M0 XUMHUYECKUM YPABHEHHSIM, 3 1

€CII OJTHO U3 PEarupyroIuX BEIIECTB TaHO
B M30BITKE




31. WHnuBHIy aTbHBIE KOHCYITBTAITIN 1 1
32. OrmpenencHue MacCOBOM MITH 0OBEMHOM 2 1 1
JIOJIU BBIXOJIa TPOJIYKTa OT TEOPETHUYECKU
BO3MOKHOTO
33. WHauBuyansHbIe KOHCYIBTAIIUU 1 1
34. Brrancnenne Macchl mi 00beMa IPOTyKTa 2 1 1
peaKIuu 1o U3BECTHOM Macce WU 00beMy
WCXOJ/IHOTO BEIIECTBA, COJIEPIKAIIETO
IPUMECH
35. Haxosxnenne Macchl (KoJMuecTBa, oobema) 2 1 1
MPOAYKTa PEaKIHH 110 UCXOTHOMY
BEIIECTBY, HAXOJSIIEMYCsl B PaCTBOPE
36. WHauBuyanbHble KOHCYIBTAllUU 1 1
OKHCINTETHHO-BOCCTAHOBUTEIbHBIE peaknnu (5 4acoB: 24 Teopus; 34 NPaKTHKA)
37. OKHCIIMTEILHO-BOCCTAHOBUTEILHBIE 2 1 1
peakmun. PaccranoBka KO3 GUIIEHTOB
METOJIOM JICKTPOHHOTO Oananca
38. OKHUCIUTENLHO-BOCCTAHOBUTEILHEIE 2 1 1
peakiun. PaccranoBka Ko GUIIEHTOB
METOJIOM TOJIYPEAKIUI
39. WMHnuBHuIy aTbHBIE KOHCYITBTAITIN 1 1
I'eHeTnyeckas CBSI3b MEKIY OCHOBHBIMH KJIACCAMH HEOPTAaHMYECKUX COeXMHEeHMI
(3uaca: 14 Teopusi; 24 NPaKTHKA)
40. Haxosxnenue Maccel (KOJTHYSCTBA 2 1 1
BEIIECTBA, 00BEMA) T10 TIETIOYKE
MpeBpaLIEHUI
41. WNunuBuayansHble KOHCYIbTAIIUU 1 1

KauecTBeHHBIC peaKIIMM HA HeOPpraHu4ieckue BemecTsa (5 yacos: 24

Teopusi; 34 MPAKTHKA)

42. Perrenue 3amay Ha Ka4eCTBEHHOE 5 2 3
onpeeacHHe KaTHOHOB M aHUOHOB
HEOPTaHWYECKHUX BEIECTB

43. HToroBoe 3aHATHE 1 1

Hroro: 70 yacos




1 ron OBYYEHMUMA (105 4acoB: 34yacas HeJieJ110 — 10-11 kmacce)
KAJIEHJAAPHBIU YUYEBHBIU I'PA®UK

Neri/mt Hara Tema 3ansTus KonuuectBo vacos
Bcero Teopus ITpakTuka
1. BBoanoe 3ansitue. Th 1 1
CtpoeHue aToma, nepuoanyeckuii 3akou JI. . MengeneeBa (2 yaca: 14 Teopusi; 14 npakTuKa)
2. Hamucanne 35eKTpOHHBIX U rpaduaecKux 2 1 1

(bOpMy.l'l dTOMOB 1 HOHOB 3JICMCHTOB

OcHOBHbIE MOHSTHS M 3aKOHBI XUMHUH (7 YaCOB: 74 MPAKTHKA)

3. Pacyer oTHOCUTENBHON MOJISIPHOM Macchl 1 1
COEIMHEHUs. BhIUUCIIEHnEe OTHOCUTENBHOM
MAacChl SJIEMEHTOB B BEILIECTBE.
OrmpeneneHue MacCoOBO JOTH
XUMHYECKOTO JIEMEHTA B BEII[ECTBE.

4, Pacuer macchl 211eMeHTa 110 U3BECTHOM 1 1
Macce BEIIECTBa, COAEPIKAILETO JaHHBIN
JJIEMEHT

5. BrryncineHye Macchl BELIECTBA [0 Macce 1 1
DJIEMEHTA B HEM

6. Briuncienue KkoiaudecTBa BEMIECTBA 10 €TI0 1 1
Macce

7. Pacyer mMacchl 10 U3BECTHOMY KOJIMUYECTBY 1 1
BEIECTBA

8. Pacuer npocreiimeit hopmynbl BemecTBa 1 1
IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB B
COEIMHEHNH

9. Pacuer uncna gactuil (MOJIEKyJTI, aTOMOB) 1 1

10 €r0 Macce, MO KOJIMYECTBY BEIECTBA
i 1o 06eMy. Unciio ABoranpo

I'a3000pa3Hble BelecTBA (S 4acOB: 54 MPAKTHKA)

10. OrmpeneneHue OTHOCUTEBHOHN TUIOTHOCTH 1 1
rasa
11. Brruncnenre oTHOCUTENBHOM 1 1

MOJIEKYJIIPHOM MacChl O €ro
OTHOCUTENBHOU MIIOTHOCTH

12. Omnpenenenne Macchl ra3000pa3HOTO 1 1




BEILECTBA II0 €r0 00beMy ITPU HOPMAJIBbHBIX
ycaoBusix. MonsipHbIid 00beM Ta30B

13.

Brruncnenne o0beMa razo000pa3Horo
BEIECTBA 10 €r'0 MACCe, M0 KOJHYECTBY
BEI[ECTBA

14.

Onpenenenne GopMyJbl BELIECTBA 110
MAacCOBBIM JIOJISIM JIEMEHTOB H
OTHOCHTEJIBHOI INIOTHOCTH ra3a

PactBopsl (12 yacoB: 34 Teopus; 94 NPaAKTHKA)

15.

Brluncnenue MmaccoBou 10U
PacCTBOPEHHOTO BEIIECTBA U MaCChI
BEIIECTBA B PacTBOPE.

2

16.

Pacuersl, cBA3aHHBIE C MOJIIPHOU
KOHIIEHTpaIyen

17.

Ilepexon oT 0THOTO BHA KOHLIEHTPAMH K
Ipyromy. Bemmosnenue
SKCTIEPUMEHTAITBHOH PabOTHI

18.

3aa4u Ha CMEIIMBAHKUE PACTBOPOB

3

Pemenue 3aga4 no xXumu4eckuM ypapHeHusiMm (19 yacos: 74 Teopusi; 124 npakTuka)

19.

Beruncnenue Macchl (KOIU4ecTBa
BEIIECTBA) 00PA3yIOIINXCS BEMIECTB TI0
Macce (KOJIMYEeCTBY BEIEeCTBA)
BCTYIMBIINX B PEAKIIMIO BEIIECTB

2

1

20.

Brrunciienrie o0beMa ra3oB 10 M3BECTHOM
Macce (KOJ'II/I"IeCTBy BGII_ICCTBB.) OJHOI'O U3
BCTYIIMBUIUX B pCAKIUIO UIIN

NOJIYYUMBIINUXCA B PC3YyJILTATC €€ BCUICCTB

21.

PacueT 00BEMHBIX OTHOIIEHUH ra30B 110
XUMHUYCCKUM YPAaBHCHUAM

22.

PacdeTsl Mo TepMOXUMHYECKUM
YpaBHEHUSIM

23.

Pacyersl Mo XUMUYECKUM ypaBHEHHSM,
€CIIM OJTHO U3 PEarupyroIIuX BEIIECCTB IaHO
B U30BITKE

24,

OmnpeneneHue MaccoBOr MM 00BEMHOM
J0JIK BeIXOJa IMPOAYKTA OT TCOPETUIYECKHU
BO3MOXHOTO. PellieHne 3a1a4 Ha BBIXO.T
poayKTa




25.

Brruncnenne maccsl wii 00beMa IpoayKTa
peakIuu 1Mo U3BECTHOM Macce Wiu 00beMy
WCXOJ/HOTO BEIIECTBA, COJIEPIKAIIErO
pUMECH

26.

Haxosxnenue maccol (KoJMuecTBa, oo0bema)
MPOAYKTa PEAKINH 110 MCXOTHOMY
BEIIIECTBY, HAXOASMEMYCS B PAaCTBOPE

27.

Haxoxpnenue macchl (00beMa) IpoayKTa
peaknuy 1mo Macce (00beMy) HCXOTHOTO
OpPraHUYECcKOr0 BEIECTBA, COJEPKALIETO
puMecH (Ha TIpUMepe ATKaHOB, ATKEHOB,
AJIKaJIMEHOB, AIKHHOB)

Haxosknenne MoJ1eKyJISIpHOH (pOpMYJIbI OPraHHYECKOr0 BemecTBa (6 4acoB: 24 Teopusi; 44 NPaKTHKA)

28.

Haxoxxnenne MoneKkyisipHOH GpopmMyITsl
BEILECTBA II0 MAaCCOBBIM JOJISIM BXOZSIIINX
B HETO XUMHUYECKHX JIEMEHTOB

2

1

1

29.

HaxosxaeHne MOIEKYIISIPHON GOPMYITBI
ra3000pa3HOro BEIIECTBA 10 Macce
(00BEMy, KOTMUYECTBY BEIIECTBA)
HPOYKTOB CTOPAHHS U TDIOTHOCTH €ro0
IapoB MO0 KaKOMY-JIHOO APYyroMy razy

OKkHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (7

4acoB: 34 Teop

usl; 44 NPaAKTHKA)

30.

OKHUCINTEIbHO-BOCCTAHOBUTEIILHBIE
peaknnu. PacctaHoBka K03 PHUITMEHTOB
METOJIOM JICKTPOHHOTO OajlaHca

2

1

31.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE
peakuun. PaccraHoBka k03 huIeHTOB
METOJIOM MOJIypeaKkLuit

32.

PaccranoBka koadduirieHToB B
OKHCJIMTEJIbHO-BOCCTAHOBUTENBHBIX
peaKmusxX ¢ y4acTHeM OpraHHYeCKHX
BEILECTB METOAAaMH 3JIEKTPOHHOTO OaaHca
U NIOJIypeaKIvi

Xum

HYecKasi KWHETHKA M KaTaJu3. XuMHuYeckoe papHoBecue (5 yacoB: 2 4 Teopusi; 3 4

NMPAKTHKA)

33.

Pacuets! ckopocTH peakuuu 1o
U3MEHEHUSIM KOHIIEHTpAIUil BEIleCTB,
JABIICHUS, TEMIIEPATypPhI

2

1

1

34.

OmnpeneneHne KOHCTaHThl paBHOBECHS




35. Pemenne 3amad Ha cMeIeHne 2 1 1
XUMHUYECKOT0 paBHOBECHUS IPU U3MEHEHUU
TeMIIEpaTypsl, JaBICHUS, KOHIICHTPALNN
BEIIIECTB, ACUCTBUM KaTaau3aTopa.
BrinosHeHHE 3KCIEPUMEHTATTFHON pabOTHI

Mertajusl (5 yacoB: 24 Teopus; 34 NPAKTHKA)

36. Pemenne 3agay Ha OCHOBHBIE CBOMCTBA 3 1 2
MeTaJuI0B. BrinonHenue
JKCTIEPUMEHTAITBHOU PabOTHI

37. DIEKTPOIIN3 2 1 1
JucTaHIMOHHO (B CETEBOM 3a/IaHUE)

Hemetaniel (4 yaca: 19 Teopus; 34 NpaKTHKA)

38. Pemrenue 3aga4 Ha OCHOBHBIE CBOMCTBA 4 1 3
HEMETAIUIOB U UX COEIMHEHUI.
BrlnonHeHne SKCcriepuMeHTATBHON paboThI

I'eHeT4yeckasn cBS3b MEK1Y OCHOBHBIMH KJIaCCaMHU OPraHU4Y€CKHUX COeIMHEHHH.
I'eneTn4yeckas CBA3b OPraHMmveCKUuX 1 HCOPraHm4veCKuX BEIIeCTB (lo‘laCOB: R) TCOpHUA, T4 npaKTmca)

39. Haxosxmenune Maccel (KOHdecTBa 2 1 1
BEIIECTBA, 00hEMA) 10 ICTIOYKE
MpeBpallleHU
JIuCcTaHIIHOHHO (B CETEBOM 3aJIaHuE)

40. OcymiecTBieHNE ENOYKH MPEBpaIeHHH, 2 2

pelIeHHUE M0 HEell SKCIePHUMEHTATBHBIX
3ama4 (Ha IpUMepe YriieBOI0POIOB)

41. OcymiecTBieHNE HENOYKH MPEBpaIeHHH, 3 1 2
pEIIeHHE 110 Hel KCIIePIMEHTATBHBIX
3a1au’ (Ha MpUMepPe KHUCIIOPOICOAEPKaIIIX
OPTaHWYECKHX BEIIECTB)

42. OcymiecTBeHNE ENOYKH TPEBpaIleHHUH, 1 1
CBSI3BIBAIONIEN OPraHUYECKUE U
HEopraHnvecKue BenlecTa. Pemenue mo
Hel 3KCIIePUMEHTAIBHBIX 3a]1a4
JIucTaHIIMOHHO (B CETEBOM 3aJIaHHE)

43. OcymiecTBIeHNE IENOYKH TPEBPaIleHHUH, 2 1 1
peuIeHHe 110 HEM 3KCIEPUMEHTAIIBHBIX
3ama4’ (Ha MPUMeEpE a30TCOAEPKAIINX
BEIICCTB)

JlMcTaHImMOHHO (B CETEBOM 3aJIaHHUE)




KauecTBeHHBIE PC€AKIIMH HA HCOPTaHUYECCKHE BCIIECCTBA (10 qacoB: 34 TEOoOpHUs; Ta npaKTmca)

44,

Pemenne 3amaq Ha Ka4YECTBEHHOE
OIpeACJICHUC KaTUOHOB 1 aHUOHOB
HEOPraHNM4YCCKUX BCIICCTB

4

1

3

45,

Ompenernenne OpraHnuecKruX BEIIECTB ¢
MIOMOIIBIO KAYECTBEHHBIX peaKIni
(ankaHbl, HETIPEAETbHBIC YTIIEBOJOPOIH,
OJTHOATOMHEBIE MpeeNbHbIE CIUPTHI,
MHOTOAaTOMHBIE CITUPTHI, (HEHOIIH,
aIIbACTH/IbI, KApOOHOBBIE KUCIOTHI
(0coOeHHOCTH MypPaBBHHOM KHCIIOTHI),
OeJIKH, )KUPBI, YTIEBOIbI)

46.

Pemenue 3xcniepuMeHTaNbHBIX 3a1a4 110
OPTraHUYECKON XMMUU

IIpombinieHHOE

NnoJiy4eHre BaKHeH X HeOpraHuiecKux BeecTs (4 yaca: 14 Teopusi; 34 npakTuka)

47.

Pemenwne 3aaq Ha THITUYHBIE
TEXHOJIOTUYECKUE TPUEMBI
MIPOMBIIIUIEHHOTO TTOJTyYeHHS BEIecTB (Ha
MpUMEpe CUHTE3a aMMHaKa, METaHOIa,
MIPOM3BOJCTBA CEPHOM KHCIIOTHI)
JMCTaHIIMOHHO (B CETEBOM 3a/I1aHUE)

4

1

3

O0o0menne (8 yacon: 14 Teopusi; 74 NpaKkTHKA

48.

KoMOuHHupoBaHHBIC 33129 10
HEOPTaHUYECKON U OPraHUYECKON XUMUU

4

49.

IToaroroska x EI'D. TecroBble 3amanus

50.

ITonroroska xk EI'D. 3amanus
MTOBBIIIIEHHOTO YPOBHS CI0KHOCTH

51.

HTorosoe 3ansiTue




2.2. YCJIOBUSA PEAJIM3ALIMA TPOT'PAMMBbI
BHyTpeHHUMU YCIOBUSAMH peannu3aliy MporpaMmbl sIBISIOTCS:
- HaJIM4ue y4yeOHOro MOMEeIIeHuUs AJIsl IPOBEACHHUSI 3aHITHIA;
- HAJIN4YME He00X0AUMOTro 000pyI0BaHHUS AJISl IPOBEJICHHS SKCIIEPUMEHTAJIBHBIX 3a/1ay;
- HaJIM4ue HarJsJHbIX MOCOOUMN, TEXHUUECKUX CPEJICTB O0yUeHUs, TUJAKTUYECKUX MaTEPUATIOB K TEMAM.
MarepHuanbHO-TEXHUYECKOe 00eCTieueHHE POTrPaAMMBI
B nepeuenb o0opynoBanus 31aHusl, B KOTOPOM OY/ET peasin30BaHa JaHHAs IPOrpaMMa, BXOISAT:
1. IlepcoHanbHbIe KOMIBIOTEPHI (2 IIT.)
2. MynsTumeuiinbIi nmpoextop (1 mr.)
3. OkpaH (1 mr.)
4. M®Y (mpunTtep, ckanep, korup) (1 mrT.)
5. Mukpo-nabopatopust xumuu (16 mT.)
6.JIaGoparopnas nocyza.

B03MOXHOCTH MUKPO-T1a00paTOpUH XUMHUH

B noco6un npencraBieHo pa3BepHyTOE OMHCAHUE MUKPO-Ta00paTOpUn
JUTSL XUMUYECKOTO KCIIEPUMEHTA, PACCMOTPEHBI OCHOBHBIE OTICPAIIHU
HpreMbl paboT, 0COOCHHOCTH OPTaHU3aAUH YIYCHHYECKOTO
IKCIIEPUMEHTA B yueOHOM KaOHHETe, JaHbl PEKOMEHIAIMH 10
npoBeieHnto 60 1abopaTopHBIX OMBITOB 1 30 MPaKTUYECKUX PadOT 110
HEOPraHMYECKOW ¥ OPTaHWYECKON XHUMUH.

KonmuectBo u copepxanue paboT MOJHOCTHIO 00ECTIeUnBaET
NPOBEICHHE YIEHHYECKOTO IKCIIEPUMEHTA 0 TIPOrpaMMe CpeTHEro
(mostHOTO) 00pa3oBaHMs A 6A30BOTO YPOBHS B COOTBETCTBUH C
TOCY/IapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM.

MITOMMSECKME PEXOMDNTALESA NO XMAMMM

IlepeyeHb padoT MO0 XMMHH, BHINOJIHIEMBIX ¢ IOMOIIbIO

o oy MMKPOJa00paTOPHM IJIsl XMMHYECKOI0 IKCIIepHMeHTa
JlabopaTopHbIe ONbITHI

1. Pa3znenenue cmeceit

2. [Ipumeps! QU3NIECKUX SBIICHUH

3. XuMuuecKkue sBICHUS

4. PasnmoxeHrne ocHOBHOTO KapOonara meau (II) (Mamaxwura)

5. Peakius 3ameneHust MeIH JKene30M B pactBope xiopuaa menu (11)
6. JleticTBrEe pacTBOPOB KHCJIOT HA HHIUKATOPHI

7. OTHOIIICHHE KUCJIOT K METaJlaM




8. BanMoelicTBIE KHCIOT C OKCHAAMH METAIIOB

9. B3aumoeilicTBue OKCHAa Mardus ¢ KUCJIOTaMU

10. CBoiicTBa OCHOBaHMM (OTHOIIEHHUE OCHOBAHUH K BOJIE U
HHIUKATOPaM)

11. BzaumoelicTBHE YTIECKUCIOTO Ta3a ¢ U3BECTKOBOM BOIOM

12. B3zanmoseiicTBue mienoveld ¢ KUCIOTaMu (peakLus HeHTpan3aiyn)
13. M3yuenwne cBOCTB aM(pOTEPHBIX THAPOKCHIOB

14. BzaumonelicTBUE HEPACTBOPUMBIX OCHOBAHUN C KUCIOTAMHU

15. Paznoxenne ruapokcuaa meau (11) mpu HarpeBanuu

16. Ilony4yenne ruapoxcunos xenesa (1) u (I11) u u3ydenue ux cBoiicTs
17. BeITeCHeHIE OHOTO METallIa JPYTHUM U3 PacTBOpa COIH

18. XuMuyeckue cBOMCTBa COISTHOM KUCIOTHI

19. PacniozHaBaH#e CONSTHONM KHUCIIOTHI U €€ COJIei

20. Pacnio3naBanue rajJoreHua0B

21. Pacio3HaBaHue iosa

22. BeITeCHEHHE TAIOTEHUIOB U3 PACTBOPOB UX COEAMHEHU I

23. IIpoBeneHue peakiuii FOHHOTO 0OOMEHa ISl XapaKTePUCTHKH
CBOMCTB 3JIEKTPOJIUTOB

24, Peakiuu 00MeHa, HIyIUe ¢ 00pa30BaHUEM OCAKOB

25. Peakum oOMeHa, HAyIINE C BRIICICHUEM Ta3a

26. OnpepeneHue xapakTepa cpeabl pacTBopa ¢ IOMOIIBIO
YHHBEPCAIBHOTO HHIUKATOpa

27. Pacnio3HaBaHue Cyib(haT-HOHOB B PaCTBOPE

28. N3yuenne BIUSHUS YCIOBUI Ha CKOPOCTh XUMHYECKUX PEaKIHi
29. B3aumMopaeiicTBre coieii aMMOHHMSI CO MIETOYaMH (KaueCTBEHHAsI
peakiust Ha NOH aMMOHUS )

30. CBoiicTBa a30THOM KUCIOTHI

31. O3HakoMIIeHHE CO CBOMCTBaMH OPTOHOCHOPHOI KUCIOTHI U
¢dochatos

32. O3HaKOMJICHHE C a30THBIMH U POCHOPHBIMH yI00pECHUSIMHU

33. O3HaKOMJICHHE CO CBOWCTBaMU KapOOHATOB U THAPOKapOOHATOB
34. KayecTBeHHas peakius Ha KapOOHAT-HOH

35. CBoiicTBa coneld yroinbHON KUCIOTHI

36. CBoiicTBa KPEMHHUEBOW KHCTIOTHI U €€ COJICH

37. BeitecHenue okcuiom yriepoaa (IV) kpeMHUEBOM KHCIOTHI U3 ee
coJiet

38. Pacno3HaBaHue 10 OKpacke IJIaMeHH COJIeH IIEJI0YHbBIX METaJIOB
39. OkpamuBaHue MIAMEHU COJISIMH [IETOYHO3EMENBHBIX METAJIIIOB




40.
41.

42.

43.
44.

45

KadectBennas peaknus Ha nonsl xenesa (I1I) u sxemesa (111)
Oxwucnenue cyinbdara xenesa (II) Hutpatom cepedpa

Bsaumopeiictue xnopuna xxenesa (I111) ¢ nogumom kamwist

XHUMHYECKHE CBOMCTBA [IUHKA U €r0 COSTUHEHUNA
BzaumoaeiicTBue xese3a ¢ pacTBOpaMu KUCIOT

. [lonyuenue cynbdara rerpaammuamenn (11)
46.
47.
48.
49.
50.
51.
52.

KavecTBeHHas peakiys Ha TIUICPUH

KauectBenHas peakuus Ha QeHOT

[Monmy4yeHue yKCyCHOTO albJIeTnaa OKMCICHUEM dTHIIOBOTO CIIHPTa
KauecTBeHHBIE peakIy Ha allbIeTUbI

OxuciieHne MypaBbHHOHN KHCIIOTHI pPACTBOPOM IIEPMaHTraHaTa Kajlus
PacTBOpHMOCTE JKUPOB

OOGHapyXeHHe HEeTIPEACIbHBIX COSAMHCHUH B JKUIKIX

HEPTENPOAYKTaX U PACTUTEILHOM Macie

53.

BsaumogpeiictBue riaroko3sl ¢ ruapokcuaoM mMean(ll) u ammuagHsIM

pactBopoM okcuna ce-pedpa(l)

54.
55.
56.
57.
58.
59.
60.

XUMUYECKHE CBOMCTBA Caxapo3bl

BzaumoaeiicTBre kpaxmaia ¢ HoA0M, THAPOIU3 KpaxmMalia
B3aumopeiicTBue kpaxmana ¢ H0oa0M (MUKPOCKOIIOM)
IIBeTHBIE peakIiy Ha OSIKH, CBEPTHIBAHNE OCIIKOB
CaoiicTBa moauITUIICHA

CBOJCTBa MOJIMBUHUIIXJIOpUTA

CBolicTBa KanpoHa




METOQMAECKME PEKOMENZALIAK MO UAMMM

B nocobun npencraieHo pa3BepHyTOE OMHCAHUE MUKPOJIA00paTopuu
IUISL XUMHYECKOI'0 3KCIIEPUMEHTA, PACCMOTPEHBI OCHOBHBIE OIIEpaIvy 1
MpHUeMbI paboT, 0COOEHHOCTH OPTaHU3aNH YUSHHIECKOTO
JKCIIEpUMEHTa B y4eOHOM KaOHMHEeTe, TaHbl PEKOMEHAAINH 110
npoBeaeHuto 60 1adbopaTopHbIX ONbITOB U 30 MpakTHYECKUX padoT 1o
HEOPraHW4eCKOM U OPraHNYECKO XUMHUU.

KonuuecTtBo 1 conepxanue paboT MONMHOCTBIO 00ecIeyuBaeT
[IPOBE/IEHUE YIEHUYECKOr0 SKCIEPUMEHTA I10 IPOrpaMMe CPEIHET0
(mostHOTO) 0Opa3oBaHMs Al 6A30BOTO YPOBHS B COOTBETCTBUH C
rOCyIapCTBEHHBIM 00pa30BaTEIHHBIM CTAaHAAPTOM.

IIpakTHYeckue padoThI

1. O3HakoMIIeHHUE C TIpaBHJIaMH pabOThl B XUMUYECKOU J1a00paTOpUH U
TeXHUKOH O0e3omacHOCTH. O3HAaKOMIIEHHE C XMMHYECKOM MOCyn0i 1
nabopaTopHBIMU NpUHAIE)KHOCTIMU. [Ipnémbr oOpa-menus ¢
7TabopaTOpHBIM ITATUBOM M HATPEBATEILHBIMU MIPHOOpPaMU

2. OuncTKa 3arpsi3HEHHON MTOBAPEHHON COTU

3. AHanu3 mOYBHI

4. IIpurotoBiieHHE PACTBOPOB COJIEH C ONpeIeIEeHHON MacCOBOM JT0JIei
PpacTBOPEHHOTO BEILIECTBA

5. lonmy4yenne u codupanme KUCIOPoaa

6. [Momyuenue u codupanue BOAOPoOIa

7. BzanmopeiictBue Bomopona ¢ okcumom meau(1l)

8. Peakius oomena mexy okcunoMm menu(ll) u cepHoii KHCI0TOIM:
[oJTydeHNe MEIHOT0 Kyropoca

9. BelnosHEHNE OMBITOB, IEMOHCTPHUPYIOIUX TEHETHUECKYIO CBA3b
MEXTy OCHOBHBIMH KJIACCAMH HEOPTAaHUIECKIX COCTUHEHUI

10. Ilomy4yeHne aMMuaka U OnbIThl ¢ HUM. O3HaKOMJIEHHE CO
CBOMCTBaMHU BOJHOTO pacTBOpa aMMHaKa

11. PaciozHaBaHne MUHEpAIBHBIX yI100pEHHUHA

12. INomyuenne u cobupanue okcuna yriaepona(lV) u uzydenne ero
CBOMCTB

13. Pemiennie skcriepruMEHTATBHBIX 3334 1o Teme «llomydenue
COETMHECHN HEMETAaJNIOB M U3YYECHHE MX CBOMCTB)

14. Pemiennie sKcriepUMEHTATBHBIX 33134 110 TeMe «llomydenue
COEMHECHN METaJUIOB ¥ U3YYCHHE UX CBOMCTBY

15. Pemmenne skciepuMeHTaIbHBIX 33724 10 TeMe « MeTabl 1
HEMETAJLIBD)




16. UnenTudukaiius HeOPraHUIECKUX COSAMHCHHMA

17. DxcnepuMeHTaIbHOE YCTAHOBIICHUE CBA3CH MEXITY KiIaccaMmu
HEOPraHU4YEeCKUX COCTMHEHHUM

18. KadecTBeHHOE OIpeeIeHne BOJOPOa, YIIIEPOAa U XJIopa B
OpPTaHUYECKUX COETMHEHUSIX

19. Iloxy4eHue 3TUIIEHA U ONBITHI C HUM

20. Ilonmy4enne arneTnsIeHa U OMBITHL C HUM

21. Ilomyuenne GpomMdTaHa U3 ciupTa

22. llonmy4yeHne yKCYCHOW KUCIIOTHI U OIBITHI C HEeH

23. Ilomyuyenue 3TUI0BOTO 3(Upa YKCyCHON KUCIOTHI (3TUIALeTaTa)
24. Ilony4yenne MbljIa U3 )KUPOB

25. I'maponus KUpoB U yIIE€BOAOB

26. Pacio3HaBaHHE OPraHMYECKUX BEIIECTB [0 XapaKTEPHBIM PEaKIIUIM
27. UneHTHdUKaIs OpraHNYeCcKuX COeTUHEHHN

28. Pacrio3HaBaHUe MIacTMacC ¥ XUMHYECKUX BOJIOKOH, HCCIIEIOBaHUE
WX CBOWCTB

29. [Tony4yeHue u pacrio3HaABaHUE BEIIECTB

30. IlpuroToBieHUe pacTBOpa € 3aJaHHON MOJISIPHOM KOHIIEHTpaluen

MIPOrpaMMme.
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TEHMATHMECKNE TECTRI
24 RYPC OCHOBRON N

* TEXVIRMA HONTPO AL
» NOATOTORMA W WA

NudopmarnmonHoe obecredyeHnue mporpaMmbl:
B mikxone umeercs npe3cHTaiuu, BUACOYPOKHU, MCTOANICCKUC U TUIAKTUICCKHUC HOCO6I/ISI AJI1 IPOBCACHUA SaHﬁTHﬁ, IPOBCPKHU U 3aKPCIUICHUA 3HAHUU 110

Xumusi. 7-9 kaacebl. TemaTnueckue TeCThI 32 KYPC OCHOBHO# LIKOJIbI.
Tekymuii kouTpoJb. Ilonroroska k I'NA.

ISBN: 978-5-9966-0566-8

Astop: Ilox penakuueit B.H. Jloponpkuna

Tonm: 2014

Kon-Bo crpanun;: 427

Y4eOHO-METOIUUECKOE TOCOOUEM MPeIHA3HAUCHO [T 0000IIeHHS U
CUCTEMaTH3aI[i MaTepuana 3a Kypc 7-9 KiaccoB U MOATOTOBKH K DK3aMEHY
M0 XUMHH 33 KypC OCHOBHOU IIKOJIBI B TecToBOM (hopme (TMA-9 B dhopmate
or9).

Copeprkanne mocoOusi COOTBETCTBYET aKTyallbHOH criennuKauu
9K3aMEHAIMOHHOW pabOThl TOCYJapCTBEHHOMN (MTOTOBOI) aTTeCTAIlNH.
[IpuBonsaTcs MoAPOOHBIC CBEACHHUS O TUIAX 3aJaHUN IK3aMEHa 110 XUMHUU U
PEKOMEH/IAIVH TI0 BBHITIOITHEHUIO ITHX 3aJaHni. B KHUTY BKIIFOYEHBI OTIOPHBIE
KOHCIEKTHI K Kax oMy tuny 3ananus (Al-Al5, B1-B4, C1-C4),
obJervaromye n3yIeHre TeOpeTHIeCKoro Marepuana, u 6omnee 50




JIEMOHCTPAITHOHHBIX TECTOB C MOJAPOOHBIM 00BICHEHHEM PEICHHUH,
PETIETUITMOHHBIEC TEMAaTHUYECKUE TECTHI ISl TOITAMTHOTO OCBOCHHS MaTepHaa.
[TocoOue sBNsieTCS YacThi0 Y9€OHO-METOAMYECKOTO KOMITIEKCa « X MM
IToaroroska k I'MA-9.

NOATOTOBKA K Ora-2016

Xumus. lloaroroska k OI'9-2016. 9 kaacc. 30 TpeHHPOBOYHBIX
BAPHAHTOB N0 AeMoBepcun Ha 2016 roa.

ISBN: 978-5-9966-0761-7

Agtop: ITox pen. B.H. JlopoHbkuHa

Tox: 2015

Komn-Bo crpanu: 288

Hogoe yuebH0-MeToaM4YecKoe mocodue mpeaHa3HaueHo A OATOTOBKH K
OI'D no xumuH 3a Kypc OCHOBHO# 00111e00pazoBarenbHoN Kokl B 2016
rony. OHO BKIIIOYaeT ciepyromuye Matepuainsl: 30 BapuanToB yuyeOHO-
TPEHUPOBOYHBIX TECTOB, COCTABJICHHBIX 110 MPOEKTY CIEIUPHUKALNT U
nemoBepcun OI'3-2016 ot 21.08.2016 r. (20 BapuanToB o mogenu 1 u 10 mo
MOJIeNH 2) ¢ OTBETaMM; Mo 2 BapraHTa JEeMOHCTPAIIHOHHBIX TECTOB 110
MozessiM 1 1 2 ¢ moApOOHBIMH PELICHUSIMA M KOMMEHTapUSIMH K KaXKIIOMY
TUITY 3a[aHHI; 3TATOHBI OTBETOB KO BCEM 33/IaHHSIM; METOINYECKUE
PEKOMEHAIMH JJIsl yYaIlIuXcsl.

O Zoposs s AT, Gapescann,
TR Cxeseea, DA Teeparens

XUMMUA

o+ TemarnuecKnild TPEHUHr
X 32 p

Y L
LA YPOONEA CHOMMOCTH

Xumus. EI'9-2017. 10-11 knacebl. TeMaTH4ecKnii TPeHHHT.
3agaHus 6a30BOro U MOBLILIEHHOI0 YPOBHEll C105KHOCTH.

ISBN: 978-5-9966-0850-8

Agrtop: Ilox pen. B.H. Jloponbkuna

I'ox: 2016

Kon-Bo crpanui: 640

[TocoOue BrmouaeT 6oaee 2600 3aganuii 6a30BOr0 U MOBBIIIEHHOTO
YpOBHEH CIIOKHOCTH, 00BEAMHEHHBIX [0 TEMATUYECKOMY MPUHIIUITY.
Kaxxnp1it pasnein, kpome TpeHUPOBOYHBIX MAaTEPUAJIOB, BKIIFOYAET
pa3zHooOpa3Hble MPUMEPHI BHITOTHEHHS 331aHU ¢ TIOJPOOHBIM
pa300poM 1 00BICHEHUEM pelIeHHH. bobIoe KoIrmIecTBo
pa3zobpanHbIX mpuMepoB (6osee 80) 1a€T BO3MOXKHOCTH 00yJarOIIUMCS
OCBOWTH METOJIMKY BhITIOJIHEHUS 3aanuii EI'D. 3ananus, BKIIOYEHHBIE
B KHUTY, MOTYT OBITh UCIIOJIb30BaHbI HE TOJBKO JJIsl TOJITOTOBKHU K
EI'D, HO M 17151 MpoBeIeHUs TEKYIIETO U TPOMEXKYTOUYHOT'O KOHTPOJIS.



http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=4481
http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=4481
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Xumus. EI'D. 10-11 xmaccel. 3amanust BBICOKOTO YPOBHS CIOKHOCTH.

ISBN: 978-5-9966-0788-4

Asrop: Ilox pen. B.H. Jloponbkuna

Tl'on: 2015

Komn-Bo crpanui: 336

Kuwra BrirodaeT 3a1aHust BBICOKOTO YPOBHS CIIOKHOCTH (Bompock! 36-40 Ha
EI'D). Kaxnprit e€ pazmern coaepKuT HeoOX0IUMbIE TEOPETHUSCKHUE CBEIICHUS,
pazoOpaHHbIe (IeMOHCTPAIIMOHHBIE) IIPUMEPHI BHITTOJIHEHHS 3a/IaHUH,
KOTOpBIE TTO3BOJISIIOT OCBOUTH METOIMKY BBITIOJTHEHUS 33aHUN BEICOKOTO
YPOBHSI CIIO)KHOCTH, M TPYTIITEI TPEHUPOBOYHBIX 3a/IaHUii 1o TemMaM. Kaura
aapecoBaHa ydamumcs 10-11-x kimaccoB 0011e00pa3oBaTeNbHBIX
YUPEXKICHUH, TOTOBSIIUMCS K EI'D 1 miaHupyromyM MoTydnuTh BEICOKHAN
pe3ybTaT Ha DK3aMeHe, a TAKXKE YUUTEISIM U METOJTUCTAM, KOTOPEIE
OPTraHM3YIOT MPOIECC MOATOTOBKH K DK3aMEHY 110 XUMUH.

Xunmus. [TogroroBka k EI'2-2017. 30 TpeHMpOBOYHBIX BAPHAHTOB 110
nemoBepcrn Ha 2017 ro.

ISBN: 978-5-9966-0876-8

Asrop: Ilon pen. B.H. JloponskuHa

T'om: 2016

Kon-Bo crpanui;: 544

W3nanue conepxut cneayroniye MaTepuansl: - 30 HOBBIX TPEHUPOBOYHBIX
BapHaHTOB, pa3pa0dOTaHHBIX IO MPOEKTaM JAeMOBepcuH U crienudukanuu 2017
rojia, omyonmkoBaHHBIM 26.08.2016; - 3 MOTHOCTHIO Pa300paHHBIX BapHUAHTA C
MIpUMEpaMHU BHITIOJTHEHNS BCEX 3aJIaHUI; - OTBETHI KO BCEM 33/1aHUSM; -
KpaTKHe METOIUYECKUE PEKOMEHIALNH 110 UCIOIb30BAHUIO PA3IUYHBIX
MaTepHaioB 11 moarotoBku K EI'D. Mcnone3yercst B 00pa3oBaTeIbHOM
IIPOIIECCe - Ha YPOKaX, B MaJbIX IPYINAX U HA HHIMBUYaJbHbIX 3aHATHUSIX.
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O6mas xumust. [ToarotoBka k EI'D. 10-11 xmacc. 3amanus U pemeHusl.
TpeHupoBoYHas TETpalb.

ISBN: 978-5-9966-0365-7

Asrop: Ilon penaxiueii B.H. JloponskuHa

Tl'om: 2013

Kon-Bo crpanun;: 240

YuebHoe mocobue mpeaHazHaueHo ISl KOMIUIEKCHOU ToaroToBky K EI'D o
XUMHH.

KHura comepxuT cucremy yrnpaxxHeHui B (hopMe BOIPOCOB U 3314 T10
oOmeit xumuu. BeinmonHeHrne ynpakxHeH!H O3BOJIUT BBIPa0dOTaTh
MIPaKTHYECKHE HaBBIKM, HEOOXOAUMBIE JJIsl TIONCKA OTBETOB K TECTOBBIM
3agaHusaM. Perenne Bcex 3aganuii mogpoOHO pa3bsCHEHO. 3a1aHus,
HpI/IBe)léHHI)Ie B OTOM HU3JJaHUU, MOTYT 6I)ITI) HCIOJIB30BaHbI JJI4 IPOBCACHUA
TEKYIIEro ¥ TEMaTHIECKOTO KOHTPOJIS B Mpoliecce 00yIeHusl.

B depmaees. A
T.0. Caewes. .1

HEOQOPTAHHYECKASA

XUMUA

JAAHHA 1 PeLIeHHS

MOJArOTOBKA
K EI'D

TYEHHMNIOONTAR TETPALTR

Heoprauunueckas xumus. [logroroska k EI'3. 10-11 knacc. 3ananus u
peuienus. TpeHUpOBOYHAS TETPAIb.

ISBN: 978-5-9966-0363-3

Astop: [lox penakuueit B.H. JlopoubkuHa

I'ox: 2013

Koun-Bo ctpanun: 217

Y4eOHoe mocoOue mpeHa3HAYeHO 711 KOMIUIEKCHOM MOJATOTOBKH K
EI'D o xumuu. Kaura conepxut cuctemy yrnpaxHeHui B hopme
BOITPOCOB U 33/1a4 110 HEOPraHUYECKOM XUMHUH U BKJIIOYAET 3aJIaHuUs,
npoBepsiembie B Tectax EI'D B Bompocax A3-A12, A25, A26, A27, Bl-
B5, B9, B10, C1, C2, C4. BeinonHenue yrnpaxxHEeHUH O3BOJIUT
BbIpa0OTaTh NPAKTHUECKHUE HABBIKK, HEOOXOAUMBIE J1JIsl TOUCKA
OTBETOB K TECTOBBIM 3aaHusiM. Pemienue Beex 3aganuii (58 3amau u
212 ynpaxHeHH, OOJBIIMHCTBO U3 KOTOPBIX BKIIOYACT HECKOJIBKO
qacTeii) moapoOHO pa3bsICHEHO. B onucanue perieHus Kaxaoi
pacu€THOI 3a/1auu BKIIOYEH MYyHKT «JIoruka (1miaH) pereHus 3a1adm,
B KOTOPOM aBTOPHI OOBSICHSIOT, KAKUM 00pa30M COCTABIISCTCS TUIaH
penieHus 3a1aun. 3a/1aHusl, MPUBEIEHHBIE B TOM ITOCOOHH, MOTYT OBIThH
WCII0JIb30BAHBI 1JIs1 IPOBEACHUS TEKYIIETO U TEMAaTHYECKOTO KOHTPOJIS
B Iporiecce oOydeHusl.



http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=2903
http://www.legionr.ru/books/?SECTION_ID=37&ELEMENT_ID=2903

Xumust. EI'D. Pazmen «Opraandeckas xumusi». 10-11 kmacerl. 3aganus u

= pewmerns. TpeHUpOBOYHAS TETPAIb
T | ISBN: 978-5-9966-0995-6
OPTAHHNYECKAS Astop: Ilox pen. B.H. JloponbkuHa
XNMMUSA Tox: 2017

e Kon-Bo crpanum: 272

n ‘IF@.‘I'OBF:& ITocobue npenHasHaueHo 1151 KOMIUIEKCHOM noarorosku k EI'D no xumuu. B
LS KHHT€ MPECTaBiIeH pa3uen «Opranuueckas xumus». Llens Haniero uznanus
' — Hay4YUTh IIKOJLHUKOB OBICTPO M O€30MIMO0YHO PEIIaTh BCEBO3MOXKHbBIE
3a[a4yy 10 JAaHHOMY pa3Jeny.
[Toco6ue comepsxut: Oosiee 300 3amanuii; OTBETHI K HUM; TOAPOOHBIE
KOMMEHTApUH KO BCEM 3a/IaHHSM; TUIAHbI PEIICHHUS BCEX PAaCUETHBIX 3a/1ad.
Kaura comepxut cucreMy yrpaxHeHUH B (hopMe BOIPOCOB U 314 110
OpPraHu4ecKOM XMMUU U BKIIIOYAET 3aJaHMUs, IpoBepsieMble B Tectax EI'D B
Bompocax A7, A13-A18, A26, B1, B6-B8, C3, C5. BemmonHeHne yrpaKHEHHHA
MO3BOJIUT BBIPA0OTATh MPAKTHUECKIE HABBIKK, HEOOXOAUMBIE JUTS TIOUCKA
OTBETOB K TECTOBBIM 33JJaHUSIM.

KanpoBoe obecnieueHne nporpamMmsl:
[Iporpamma «O3agaveHHas xumus» peanmsyercs Ha 6aze MBOY «COII Ne 68 r. YensOuHCKa» yduTelleM XUMHH, OMOJIOTHU BBICIIEH KaTETOPHH,
MI€/1aroroM JIONOJIHUTEIBHOTO 00pa30BaHusl, eJarornueckuil crax 6omuee 17 ser.

2.3. POPMbI ATTECTAIIN

[Mporpamma «O3amadeHHass XWMHs» HE MpeArojaraeT KaKuX-JIHOO CIENUATbHBIX 3a4ETHBIX WIM HK3aMEHAIIMOHHBIX 4YacoB. TeKylmuid KOHTPOJb
OCYIIECTBIISIETCSA B TEUCHHE BCETO Kypca 00y4deHus B pa3muyHbIX (popmax. OcHOBHBIE (hOPMBI MTOABECHUS UTOTOB M OLICHKA PE3yJbTaTOB 00yUEHHUS: KOHKYPCHI
[0 PEIICHUI0 W COCTABJICHHIO 33/1ay; CEMUHApPBI; IKCIIEPUMEHTAIbHAS M MpaKTHUeCKas paboTa; ydacTHe B OJNMMITMAAAX M MHTEIUIEKTYyalIbHBIX MapadoHax;
CMOTp 3HaHUU U T.1I.

[IpomexyTrouHas arrecTanusi IPOBOAMUTCA KaK OIEHKA pE3ylIbTaTOB OOYYEHHs 3a TOJ M BKIIOYAeT B ce0sl MPOBEPKY TEOPETUUECKUX 3HAHMM,
MPAKTUYECKUX YMEHHMI M HaBBIKOB. MITOroBas arrecTaryisi BOCIMTAHHUKOB MPOBOAUTCS MO OKOHYAHUIO OOYYEHHS IO JOMOJHUTEIHHONW 00pa3oBaTENbHOMN
MIpOrpaMMme.

Pe3ynbTaThl HTOroBOM arrecTaliui 00yJaroUMXCcs JOJKHBI OLIEHUBATHCS TAKUM 00pa3oM, YTOOBI MOKHO ObUIO ONPENETUTh:
- HACKOJIBKO JIOCTUTHYTHI IPOTHO3UPYEMbIE PE3yIbTaThl JOMOJIHUTEIBHON 00pa30BaTeIbHON MPOrPaMMBbl KaX/IbIM 00yUYaroIIUMCs;
- IOJIHOTY BBINOJHEHUS JOTOJTHUTEILHOW 00pa30BaTENbHOMN MPOTrpaMMBbl;



- Pe3yJbTaTUBHOCTb CAMOCTOSITENIBHOM 1€ATEIbHOCTH 00yUaIOLIErocsl B TEUEHUE BCEX I'OJJOB O0YUECHHUS.

[TapameTpsl moABEEHUSI UTOTOB:

- KOJIMYECTBO BOCIUTAHHUKOB (%), TOJTHOCTHIO OCBOMBIIUX JIOMOJHUTENIbHYIO 00pa30BaTeNIbHYIO MPOrpaMMy, OCBOMBIIMX MPOTrpaMMy B HEOOXOAMMOMN
CTEINEHHU, HE OCBOMBIIMX MIPOTpaMMYy;

- IPUYMHBI HE OCBOEHUS IETHbMU 00pa30BaTEIIHbHON MTPOTPAMMBI;

- HE00XOIUMOCTh KOPPEKIIMH MTPOTPAMMBEI.

Kpurepuu onieHKH pe3yIbTaTUBHOCTH.

Kpurepuu onieHkH ypoBHS TEOPETUUECKON OATOTOBKU:

- BBICOKHMI ypOBEHb — OOy4YalOIIMICSA OCBOMJI MpakTHUecku Bech 00bEM 3HaHUM 100-80%, nmpeaycMOTPEHHBIX MPOTrpaMMON 3a KOHKPETHBIN MEPHOT;
CIeIMAlIbHBIE TEPMUHBI YIIOTPEOJIIET OCO3HAHHO U B TTOJIHOM COOTBETCTBHH C UX COJICPKAHHUEM;

- CpeIHU YpOBEHb — y 00y4aroierocst 00bEM ycBOEHHBIX 3HaHUM cocTaBisieT 70-50%; coueTaeT cnenuaibHy0 TEPMUHOJIOTHIO ¢ OBITOBOM;

- HU3KUU ypOoBeHb — OOydarommiics oBnazen menee dyeM 50% oO0BbEMa 3HAHWH, TPETyCMOTPEHHBIX MPOTpaMMoOi; peOEHOK, Kak MpaBuiio, u3beraer
yHoTpeOsaTh CrieliuaabHble TEPMUHBI.

Kpurepun onieHKH ypOBHsI IPaKTUYECKOM MOATOTOBKHU:

- BBICOKUI ypoBeHb — oOydaromuiics oBnanen Ha 100-80% ymeHHMsIMH U HaBBIKaMU, MTPEIyCMOTPEHHBIMH MPOTPaMMOii 38 KOHKPETHBIH nepuoi; paboTtaer
¢ 000pyIOBaHHEM CaMOCTOSTEIBHO, HE HCIIBITHIBAET OCOOBIX TPYAHOCTEH; BBIMTOTHACT MPAKTHYECKUE 3aJaHUs C DIEMEHTAaMHU TBOPUYECTBA;

- CpeIHMIA ypOBEHb — Y 00y4arolerocst 00b€M YCBOGHHBIX YMEHHI 1 HaBbIKOB cocTaBiseT 70-50%; pabotaer ¢ 000py10oBaHUEM C TIOMOIIBIO ME/1arora; B
OCHOBHOM, BBITIOJIHSET 33JaHUsI HA OCHOBE 00pasla;

- HU3KHUH YpOBEHB - peO&HOK oBNaaen MeHee 4yeM 50%, mpeaycCMOTPEHHBIX YMEHHH U HABBIKOB;

- peOEHOK UCTBITBIBACT CEPhE3HBIC 3aTPYIHEHUS TIPH padoTe ¢ 000pyAoBaHHEM; peOEHOK B COCTOSHUU BBITIONHSATE JIUIIb MPOCTEUIITNE MPAKTHISCKHUE
3a/1aHMsl TIearora.

[lpu oOyyeHnn MO TMporpaMMe ydaluecs MOCTOSHHO COIMpPHKACaloTCs co cepoll CTaHOBICHHS JIMYHOCTH OOyYaromuxcs (BBIOOP ILENH, TOCTHIKEHUE
ycrexa, CTpEMIICHUE HaWTH NOHMMaHUE C POBECHUKAMHM, B3POCIBIMHU, YIYyUIIEHUE B3AMMOOTHOIICHUIN C POJUTENSIMU, U3KUBAHUE MOJPOCTKOBBIX KOMILIEKCOB
HETOTHOLIEHHOCTH). OCHOBHBIA MPUHIIMIT KOHTPOJISI — CPaBHEHUE PE3yIbTAaTOB YYAIIETOCs C €r0 COOCTBEHHBIMH, MPEABIAYIIUMH PE3YIbTaTaMH OT TEMBI K
TEME, OT TOAA K TONy.

2.4. OHEHOYHbBIE MATEPHAJIBI

Cnenuduxanus
neAarorH4ecKuX H3MepuTeIbHbIX MaTepPHAJIOB 10 nporpamme «O3ajayeHHast XUMHD)

Ha3nauenne I[IMMoB — mpoBefeHHE MPOMEKYTOUHOH aTTeCTallMd OOYYaIOIIMXCS MO JOMOJIHUTEIbHON 001e00pa3oBaTeIbHON 00IIepa3BUBAIOIICH
nporpamme «O3amadeHHast XUMUsS» B GopMme auarHocTudeckor pabotel. Llens — ompeneneHue ypoBHS (CTETEHH) IOCTHIKCHUS IUIAHUPYEMBIX PE3yJIbTAaTOB
OCBOCHHMS JIOTIOJTHUTEIBHOM 00111e00pazoBaTeIbHOM 001epa3BuBaomeii nporpamme «O3a1auyeHHas XUMUS.

JloKyMeHTBI, onpe/ie/isioLIUe colepKaHue MeIarornyecKuxX H3MepuTeIbHbBIX MaTepuaaoB: OeepanbHblii KOMIOHEHT FOCYIapCTBEHHOTO
00pa30BaTEILHOTO CTAHApTa OCHOBHOTO 0011ero oopasoBanus no xumun (Ilpukaz Munobpazosanus Poccuu ot 05.03.2004 Ne1089);



CTpyKTypa IMarHocTu4ecKoi padoTbl

Kaxxnplii BapuaHT MUArHOCTHYECKOW PabOThI COCTOMUT M3 ABYX HacTed W BKIrodaeT 12 3amanumii. OquHakoBble MO (GopMe MpeACTaBICHUS U YPOBHIO
CJIOXKHOCTH 3aaHHsI CTPYIITHPOBAHBI B OMPE/ICIICHHBIX YaCTAX Pa0OTHI.

Yacmo [ conepxuT 6 3amaHuil ¢ BBIOOpOM oTBeTa (0a30BOr0 ypoBHS cloXHOCTH). X o0o3HaueHue B padore: 1-5 u 1 3amaHue ¢ KpaTKUM OTBETOM
(TIOBBIILIEHHOTO YPOBHS clI0KHOCTH). Ero 0603Hauenue B padore: 6.

Yacmo 2 copepxut 1 3a7aHue ¢ pa3BEPHYTHIM OTBETOM (BBICOKOTO YPOBHS ClI0XKHOCTH). Ero o603Hauenue B pabore: 12.

Bce 3amanus B paboTe pacroyioKeHBI B TIOPSIKE HapacTaromen CiI0KHOCTH. J[omns 3amanuii 6a30BOTO, MOBBIIIEHHOTO U BHICOKOTO YPOBHEU CJI0KHOCTH
coctaBuia B padore 71%; 16%; u 14% (COOTBETCTBEHHO).

Bpems Boinosnenus: 40 MuHyT

Kpurepun onenuBanus:

Yacts 1: 3aganue 1-5 oniennBaercsa B 1 6am, 3amanue 6 olneHnBaeTcs B 2 Oalia

UYacts 1: 3aganne 12 onennBaercs B 3 Oamna

KonnuectBo 3amannii KomnuectBo 0ayuioB
Yacts 1 6 7
Yacts 2 1 3
Bcero 7 10

O0001IeHHBIN MVIAH JUATHOCTHYECKOI padoThI 1151 9 Ki1accoB

Ne [IpoBepsieMble JIEMEHTHI COIEPIKAHUS VYposens | [IpumepHo | Makcuman
CIIO)KHOCTH | €  BpeMs | bHBIN Oain
3aJlaHus | BBIIOJIHEH | 3a

ust BBITTOJTHCH
3a/laHus ue
3aJIaHMsI
1. | Boluncienue MoJsipHON Macchl BEIIECTBA b 3 1
2. Brruncienue koandyecTBa BEIECTBa b 3 1
3. | Beruucienue oObema rasa npu H. y. b 3 1
4. | Pacuer umcna yacTuil (MOJIEKYJ, aTOMOB) IO €ro b 3 1

Macce, 1Mo KOJUYECTBY BEIIECTBA WM MO 00BEMY.
Uucno ABoraapo

5. Bremuncinenne  MaccoBOM — ONMHM  XHUMHYECKOIO b 3 1
DJIEMEHTA B BEIIECTBE

6. | OnpexneneHue xapakrepa Cpelbl pacTBOpa KHUCIOT IT 10 2




U Ienodyed ¢ MOMOIIBIO  WHAMKATOpPOB.
KauyecTBeHHBIE peakmMW Ha HWOHBI B PacTBOpE
(xnmopun-,  cynedar-, KapOOHATHOHBI,  HOH
amMmoHus). [lomydenue ra3000pa3HBIX BEIIECTB.
KauyecTBeHHble  peaknmuu Ha  Tra3oo0pa3Hble
BemiecTBa (KUCIOPOJ, BOAOPOJ, YIJIEKHCIBIN Tas3,
aMMHaK)

Bbruncnenue MaccoBoil  J10JIM  pacTBOPEHHOTO B 15 3
BEILIECTBA B pPAcTBOpe. BwlumcieHne KonndecTsa
BEIIECTBA, MacChl WM OOBEMa BeIIeCTBa IO
KOJIMYECTBY BEIECTBA, Macce MU 00BEMY OHOTO
W3 PEAareHTOB WIN IIPOJAYKTOB peaKIun

[EEN

JleMoHCTPAMOHHBI BapuaHT 1
. Monsiprast macca ¢pochopHO KUCITOTHI paBHA
1) 96r/monn
2) 98r/mosb
3) 82r/moib
4)  94r/monb
Kakoe koiruecTBO BelecTBa conepkutes B 16 r okcuaa xenesa (111)?
1) 0,1 monb
2) 1 moub
3) 0,5 monb
4) 10 momnb
Onpenenure 00beM (H.Y.), KOTOpbIH 3aiimMyT 0,25 Mok KUCTOpOIa?
1) 5,6n
2) 2,81
3) 581
4) 22,4n
Omnpenenure 4ynciio MOJIEKya 5,611 a3oTa.
1) 15*10%
2) 6*10%
3) 1,5%10%
4) 2*10%
Ha kakoli 1uarpamme pacrpeielieHue MacCOBBIX JIOJICH JIEMEHTOB OTBEUAET KOJIMYECTBEHHOMY cocTaBy (hocdara aMMoHuUs?



3)

18% 37%

23% 25%

2 4
: 19% :

1%

53%

2%

28%

Creer; |:|
6

YeTanoBHTE COOTEETCTEHE MERETY IBYMA BEUECTEAMH H PEAKTHBOM, C TTOMOLL KD
KOTOPOND MOMNKHO DATNTHYHTE 3TH BELIECTRA.

BELIECTBA PEAKTHB
A) NaxCOsn Maz510h 1} Cullz
By E:COsu LizC0s 2y HCI
By Ma:S0sn NaOH 3) MgO
4) KPP0y
AlB|B

Orreer:

7. 170r pacTBOpa HUTpaTa cepedpa cMemany ¢ U30BITKOM pacTBOpa XJIOpUaa HaTpHs. Briman ocagok maccoii 8,61r. Berauciute MaccoByro OJIO COJH B
pacTBope HUTparta cepedpa.



2.5. METOJAUMYECKOE OBECIIEYEHUE
@opmbl opranuzanuu 3aHATHH. [Iporpamma mpegycMaTpuBaeT NPUMEHEHUE pPa3WYHbIX (OpM paboOThI: TPYIMIOBOH, MHAMBHUIYAIbHOU (co3maHue
MIPOEKTOB, MOATOTOBKA COOOLIEHUH W M0KIaA0B), auddepeHIMpoBaHHON (MO TpymnaM) MpU BBHITOJHEHUH JA0OpPaTOPHBIX M NIpakTHUecKux pador. B
3aBHCHUMOCTH OT CIIOCOOHOCTEH yuaIluXcsl MOXKET MPUMEHSATHCS UHANBHUYaIbHO- IPYINIOBast (opMa 3aHATHS, KOTJa NeJaror yaeaseT BHUIMAaHue HECKOJIbKUM
y4eHHKaM (KakK MpaBUjIo TEM, Y KOTO UTO-TO HE MOJIy4aeTcsi) B TO BpeMsi, Koraa Jpyrue paboTaroT CaMOCTOATEIbHO.

DopMBbI 3aHITHI: HTHANBUAYaJbHAs U TPyNoBas paboTa; aHalu3 OMIMOOK; CaMOCTOsITeNIbHAs pad0Ta; COPEBHOBAHUE; 3aUET; MEKIIPEAMETHBIC 3aHATHS,
MIPAKTUYECKHUE 3aHATHS, SKCIIEPUMEHTaNbHAsT pab0Ta; KOHKYPCHI MO COCTABICHHUIO 3a/lay Pa3HOrO THUMA; KOHKYPCHI MO 3aIIUTE COCTABICHHBIX YYallUMHUCS
3azad.

CrpykTypa 3aHsSTUH. 3aHATUS B OCHOBHOM KOMOWHHPOBAHHOTO THIIA, BKJIIOYAIOT B CE€0s TEOPETHUECKYIO M IMpPaKTUYEeCKyl0 4acTH. OCOOEHHOCTBIO
SBJISICTCSI IPOBEICHUE JIAOOPATOPHBIX U MPAKTHUECKUX PA0OT Ha 3aHITHUSAX.

Mertonbl pa®oThl Ha 3aHATUU. MeToJbl M NMPHEMbl OpraHU3aLUU y4eOHO-BOCHUTATENBHOTO Ipolecca: oOBbsICHEHHE, paccka3 U Oecesa, OXMBISIOLINE
MHTEpPEC U aKTUBU3MpYIOIME BHUMaHKe. Vcnoap3oBaHne HArIsAAHBIX 1OCOOUH (TabauL, pUCYHKOB, KapTHH, IJIaKaTOB, MOJEJIEH), 1€MOHCTPALIMOHHBIN MOKa3;
yIpaKHEHMS; IpaKTH4eckas paboTa; pelieHre TUIOBBIX 3a1ay. V3yueHune Martepuaia ¢ MOMOIIBIO MyJIbTUMEAUHHBIX CPeACTB. MIHAMBHUyaIbHOE 00BsCHEHHE
OTAENFHBIM O0YYaloIMMCSl 10 BONPOCAM HWHIWBUAYAJIBHBIX, SKCIEPUMEHTANBHBIX paboT. McmpaBneHue WHAMBHAYyalbHBIX ommoOok. [lowck u anamm3
uHpopmanuu, pabora ¢ kHUrod. Ha HauanbHOM 3Tame COBMECTHO C IEJAaroroM, B JaJbHEHIIEM CaMOCTOATENbHO. MeTolbl — YaCTUYHO-TIOMCKOBBIM,
WCCIIEIOBATENILCKUH, TAO0OPAaTOPHBIH, HHIMBHIYaJILHOTO 00YyUEHHSI; COCTABIIEHUE Pa3HOTO TUTA 337a4 U KOMIUICKTOBaHUE MX B ajb00M JIJIsl MCIIOJIb30BaHMS Ha
YPOKax XMMHH; COCTABJIEHUE XUMHUYECKHMX KPOCCBOPIOB; NPUTOTOBJIICHHE PAaCTBOPOB BELIECTB ONPEIECICHHON KOHLEHTPAlUU I HUCIIOJIB30BAHMS UX Ha
MpakTHYecKnx paborax mo xuMuu. OpraHu3anusi UCCIETOBATEIBCKOW NEATETBPHOCTH YYAIIMXCS B XOZE BBIOJHEHHs JaOOpaTOPHBIX M TNPAKTHYECKHX,
HKCHEPUMEHTAJIBHBIX PadoT.

MeTtoauueckue pa3pabOTKH 3aHATUH TBOpUeckoro oObenuHeHusi «O3agaueHHas xumus» 3-ro roja oOyueHus no teme «Haxoxnenue Qopmyrbi
OpPraHUYECKOI'0 BEIIECTBAY.

Tperunii ron 3aHATHIl B TBOpueckoM oObenuHeHMH «O3aladeHHas XUMHS» MPEAyCMAaTpUBAET 3aKPEIUICHHE OCHOBHBIX THUIIOB 3a/lad Ha NpUMepe
OpPraHUYECKHX BEIIECTB, a TAK)KE BBIIIOJIHEHNE MPAKTUUECKUX 33/1a4 Ha KaueCTBEHHOE ONpeesieHne opranndeckux seuiects. Ha temy «Haxoxnenue GpopMyis
OpPraHMYECKOI'0 BELIECTBAa» OTBEJAEHO 5 4YacoB: 2 4aca TEOpUH, 2 daca NMPAKTUYECKUX 3aHATHA M | yac MHIUMBHIyajbHblE KOHCyapTanuu. Ha Bcex Bumax
3aHATUHN pedsiTa 3HAKOMSTCS CO CIIOCOOAMHU HAXOXKICHHUS MOJIEKYJISPHOM (OPMYIIbI BEIIECTBA: 110 MACCOBBIM AOJISIM BXOJAIINX XUMHUYECKUX IJIEMEHTOB; 1O
OTHOCHUTENIFHOW TJIOTHOCTH JTAHHOTO BEIIECTBA, IO KaKOMY- JIMOO rasy; ydaTcss HaXOAWUTh (POPMYIBI M 3aKpeIUIIIOT YMEHHsS Ha HaxOoXIeHUe (OpMYIbI 10
npoayKkTaMm cropanusi. OCHOBHbIE HaBBIKM IO PELICHUIO JaHHBIX THIOB 33/1a4 OHM IOJIY4aloT B OCHOBHOM OOpa30BaHUM, a 3aHUMAsCh B JAHHOM TBOPYECKOM
00BEIMHEHUH, OHU COBEPIICHCTBYIOT CBOM 3HAHMS, MOCPEACTBOM BBIIOJHEHHUS OOpPATHBIX 3a/1a4 M COCTABIISAIOT aBTOPCKHE 3a/1a4M, KOTOPBIC BIIOCIEICTBUU
KOMIUIEKTYIOTCSI B COOpPHUKH 3a/1a4 U UCTIOJIb3YIOTCSI B OCHOBHOM 00pa30BaHUM.



B pesynbrare y aerel pacmmpsieTcsi IpOCTPAHCTBO 3HAHUM, MOSIBISETCS MOTUBALMS K M3YUEHUIO JAHHOTO MpeaMmeTa (B MpoIecce 3aHATHIl co3/1aeTcs
JOCTaTOYHOE KOJIMYECTBO CUTYallMd YCIEHUIHOCTH, YTO MOTHUBHUPYET JeTeH). 3aHiaTHs B Kpyxkke «O3ajaueHHass XUMHUS» CHIBHO BIMSAET Ha KayeCTBO
yCIIeBa€MOCTH B OCHOBHOM OOpa30oBaHHUM, MOBBIIIAs €ro, YTo HauboJjiee aKTyaJbHO B HAacTosillee BpeMsi (HeXBaTka BPEMEHU Ha YpPOKaxX, yMEHbIIECHHE
KOJINYECTBA YacoB, OTBEJCHHBIX HAa M3yUEHHUE MpeJMeTa XUMHUU - | yac B Helemo). Y meaarora nosBiseTcs BpeMs «yHUUYTOXKEHHUS» BCEX MPOOEeoB, 3a cueT
JIOTIOJTHUTEIBHOTO 00pa30BaHUsl.

PGSYJ'II)TaTOM O6y‘-ICHI/I$[ SABJIAIOTCA BBIITYCKH C60pHI/IKOB 3aaa4, COCTABJIICHHBIMU OCTbMH, Y KOTOPBIX BOSHHUKACT YYyBCTBO YBCPCHHOCTHU, T'OPAOCTU IIEPCH
CBCPCTHUKAMU U YUUTCIIAMU.

O>xugaemble pe3yabTaThl: 3HaTh 00 0COOEHHOCTSIX CTPOCHUSI OPraHUYECKUX BEIECTB, UX MHOI000pa3uy, UX CBOMCTBAX; yMETh HAXOAUTh MOJIEKYJISPHYIO
(bopMyITy OpraHMYecKOro BEUIECTBA IO MACCOBBIM JOJISIM XMMHUYECKHX DJIEMEHTOB, 110 MPOAYKTAaM CrOPAaHUS U OTHOCHTEIBHOM IIOTHOCTH €0 MO KaKOMY-
6o rasy.

[loypouyHoe mIaHUPOBaHHUE TEMBI:

Tema «Haxoxnenue ¢hopMyIb OO01ee Yacsl Yacrl NunuBunyans
OpPraHWYECKOT0 BEIIeCTBa» (5 4acoB). | KOJIUYECTB TEOpUH MPaKTUKHU HBIS
0 JacoB KOHCYJIbTAIIUU
1 Haxoxnenue MOJIEKYJISIPHOM | 2 1 1

(dbopMyInbl BemiecTBa, MO MAaCCOBBIM

JO0JIAM XUMHUYCCKUX 3JICMECHTOB.

2 Haxoxnenue MOJICKYJISIPHOM | 2 1 1
(dopMynBl BemiecTBa, MO MPOAYKTaM
CTOpaHMs U IUIOTHOCTH €r0 MapoB IO

KakoMy-Jnoo rasy.

3 NHnuBuyanbHble KOHCYIbTALIMU 1




Uroro 5 2 2 1

Pa3paboTka 3aHATHII 10 TaHHOH TeMe.

Lemn u 3agayu:

1. ChopmupoBarh crieruaibHble YMEHHSI UM HABBIKM MO PEHICHUIO 3a]a4 HAa HAXOXKJIECHHWE MOJEKYJISAPHON (HOpMYJbI BEIIECTBA MO MAaCCOBBIM JIOJSM
BXOJISIIIIMX AJIEMEHTOB.

2.11oBTOpUTH U 3aKPENUTh 3HAHUS O CTPOECHUU U CBOMCTBAaX OPraHUYECKUX BELIECTB.

3.IIpoomkarh pa3BUBATH Yy LMIKOJIBHUKOB CAMOCTOSITEIBHOCTh, YMEHHUE MPEO0JIEBATh TPYIHOCTH B YUCHHH.

4.Co3nianne mearorniyecKuX CUTyaIuil yCIEITHOCTH JIJIsl TTIOBBIIICHHS] COOCTBEHHONW CaAMOOIIEHKH M CTaTyca YYaIllUXCs B TJ1a3aX CBEPCTHUKOB, ME€1aroroB
U pOJUTENEH.

5.Pa3BuBath y AeTeil mo3HaBaTeNbHBIN HHTEPEC, CO3/1aBasi IMOLIMOHAIILHBIC CUTYAllUN yIUBJICHHS, 3aHUMATEIbHOCTH, MAPaJOKCATbHOCTH.

6. @opMHUpOBaHUE MMO3HABATENHHBIX CIIOCOOHOCTEH B COOTBETCTBUU JIOTHKOM Pa3BUTHSI XMMUUYECKON HAYKU.

7. lloaroToBuTh MaTepua K BeITycKy Ne2 cOopHuka 3aaa4 «O3amaueHHas XUMUS

8.0TpenakTHpOBaTh M HarleyaTaTh COOPHUK 3a1a4 Ne2.

MeTtoibl ¥ IPUEMBIL:

pellleHre TUIOBBIX 3a/1ay; WHIAWBUAYAIbHBIN MOAXOJ B OOYUEHWH; M3yYEHHE KOIMYECTBEHHOTO M KAueCTBEHHOTO COCTaBa OPTaHUYECKUX BEIIECTB;
COCTaBJIEeHUE OOpaTHBIX 3aJ]a4; KOHKYpPC — 3alllMTa COCTABICHHBIX 3a7a4; KOHKypc «O3anaub apyral!»; KOMIUIEKTOBaHUE 3a]1a4 B COOPHUK;

3anstue Nel

Tema: HaxoskaeHue MoJ1eKyJIAPHON (GOPMYJIBI BelleCTBA, 10 MACCOBLIM 0IIM XHMHUYECKHX 3JIEMEHTOB.

X0 3aHATHIA.

1. BbIIBUTH ypOBEHb 3HAHUI O CTPOCHUH OPraHUYECKUX BEILECTB:

-[IPEAJIOKUTE pe0sATaM psiJl BEIECTB, B KOTOPOM HaXOJSATCS OpraHMYECKHEe U HEOPraHMUECKHE BEIECTBA, U3 KOTOPOT'O OHU BHIOMPAIOT HEOOXOAMMBIE:

HCl, CH,, CO, C,Hs0H, CGH& CH5;COOH, CaCOs, C&Czy CsHi u T.11.

- Ha TpUMEPC NAHHBIX COCI[I/IHeHI/Iﬁ BCIIOMHUTH OCOOCHHOCTH CTPOCHHA OPTraHNYCCKNX BCIICCTB



- pa3bupaeM Ka4eCTBEHHBII COCTaB OPraHNYECKHUX BEIECTB HA MPUMEpE MPEICTaBUTENICH Klacca alKaHOB:

(B X cocTaB BXOZST JIBa BHJAa aTOMOB - YTJIEPOJ U BOAOPOJI; YIIIEPOJ MPOSBISIET BaJCHTHOCTh paBHYIo |V; BXOJSIui yriepoa oOpa3yeT yriepoIHbie
IIETIOYKH )

2.IlepexoanM K KOJTMUECTBEHHOMY COCTaBY JIaHHBIX BELIECTB:

-Ha MPUMEpe METaHa OIpE/eIIsieM ero KaueCTBEHHBIH M KOJIMYECTBEHHBIN COCTaB, a TAK)KE OTHOCHTEIBHYIO IUIOTHOCTH MO KaKOMy — JIH00 Ta3y (J1aHHas
3a/1a4a pemnaeTcs Bcel rpymnmnoin)

Pewenue:

a) CHy- MeTaH, 1aHHOE OpraHUYECKOE BELIECTBO OTHOCUTCS K KJIACCy MpeeIbHbIX YIIIEBOIOPOI0B

6) KauecTBeHHBII cOCTaB: B COCTaB BXOAST OJMH aTOM YTJepoja U YeThIpe aTomMa BOJ0po/ia

B) KonnuecTBeHHBIN COCTaB:

M (CH,) =12+1-4=16 r/mob

o (C)=?

16r —100%

12r — x%
_ 12r-100% _

6r

X %

o (H)=?
16r - 100%
4r - X%
x=25%
r) OnpeneneHne OTHOCUTEIBHOM MIOTHOCTH METaHa Mo BOJOPOAY:
_Mr(CH,) 16
Mr(H,) 2

H2



1) B 3akmiodeHne npeaioxkuTh pedsitaM COCTaBUTh YCIOBUS 0OpaTHOU 3a1auH:

Omnpenenure Gopmyny yrieBoaopoaa, B koropoMm o (C)=75 %, o(H)=25% u oTHOCUTEIbHAS TUIOTHOCTH €r0 MO BOAOPOIy paBHa 8. 1 B kauecTBe OTBETa
HECKOJIbKO BapHAHTOB:

1)CoH, 2)CHy;  3)CgHs 4)C3Hg

3.Bb100p BemiecTB 1o KeJTaHuio pedsiTa sl COCTaBICHUS 3a1a4

-ONPEIEISIIOTCSL C BEIIECTBAMHU, C KOTOPHIMH OHHM OyayT paboTaTh M HAYMHAIOT OMpPENENsATh MX KAa4eCTBEHHBIH COCTaB, a TakKKe€ OTHOCHTEIHHYIO
IJIOTHOCTb ATUX BEILIECTB

4.BbICHUTH B KOHIIE 3aHATHS, KaKUe TPYAHOCTH 10 TaHHOMY THUITY 3a]lad UMEIOTCS y JIeTeH.

- KaKOH 1Tam B PEIICHUH 3a/1a9 HE TTOHSATEH?

- KaKde TPYJHOCTHU U Ha KaKoM 3tarie?

- IJISL 9YeT0 ITO Bee o Jenar?

3anarue Ne2

Tema: CocraBjieHHe YCJOBHH 3a/1a4 C MCIOJb30BAHHE MACCOBO [0JIM XHMHMYECKHX JIEMEHTOB W OTHOCUTEJbHOH IJIOTHOCTH BelllecTBa
OTHOCHTEJIbHO KAKOr0-J1100 ra3oo0pa3Horo BeuiecTna.

1.CocraBnenue ycnoBuii 3a1a4 (MHAUBHIyallbHAsE paboTa)

-HCTIONIb3YS pelieHus 3a1ad ¢ 3ausatus Nel, pedGsita cOCTaBISIOT OOpaTHBIE YCIOBHS, C UCIIOIB30BAHUEM PE3YIbTATOB PEIICHUS

2. Konkypc «O3amaus apyra»

- TIOCJI€ COCTABJICHMSI YCIIOBH 3a7a4, pedsTaM mpeaiaraeM oOMEHSIThCS YCIIOBUSMHE | ITOMTPOO0OBATh PEIINThH JIAHHBIC 33a/1a9d

- TIOCJI€ BBITTOJTHEHUS 3a/IaHUI TOJIBOUM UTOT U BBISICHSIEM, KTO CIIPABUJICS C PEIICHUEM 3a7aun

3.IlogBeeHne UTOroB

- CMOT s CIpaBUTCS ¢ 3aja4yeit npyra?

-CMOT JIM 03a1a4uTh Apyra’?

-[IOMOTaI0 JIPYTy B 3allOJHEHUH IPOOEJIOB N0 PEIICHHUIO JAaHHOTO TUIIA 3a/1a4



- IIOH:JI, KaK PCIIaTh 3aa4u JaHHOT'O THma?

3aganue Ne3

Tema: HaxoxaeHue MOJIeKyJAPHOH (POpPMYJIbI BelleCTBA, MO NMPOAYKTAM CrOPAaHHUS M OTHOCHUTEJbHOH IJIOTHOCTH BeleCTBA MO KAKOMY -JIM00
rasy.

1. BeIABUTH yMEHHMSI IO PELIEHUIO 3a7a4 HAa JAHHYIO TEMY M HOMNbITATbCS YCTPAHUTh MPOOENbl: BMECTE PELIacM 3ajlady Ha ONpEAesIeHUE MacChl WM
o0BeMa BEIIeCcTB, 00pa3yIIUX MPU CTOPAHUN OPTaHUYECKHUX BEIIECTB

OnpenenutTe OTHOCUTENBHYIO TUIOTHOCTh 3TUJIOBOTO CIHPTA MO BOAOPOAY; HAWTH, CKOJIBKO BBIACIUTCS JTUTPOB YIIEKUCIOrO Taza (H.y.) U BOIBI, MPHU
cropanuu stanojia maccou 40 rpamm?

Pemenue:

a) CocTtaBneHue ypaBHEHHsI pEaKIuU

40, Xy Vr
C,HsOH +3 O,— 2C0O,+3 H,O0 + Q
46 o 22, 45m0m  18rioms

46, 44,8, 56,

0) Haxoaum OTHOCUTENBHYIO TNIOTHOCTH CIIUPTA 110 BOJAOPOY:
Mr(C,H,0H)_46
Mr(H,) 2

M=

B) Haxomum 06beM 00pa3oBaBIIero yriaeKuciIoro rasa,
1pu cropanuu 40 rpamm 3taHosa

40r—-Xn

46r —22,4*2n
_40* 224> 2

=38,95 1 (CO
46 1(CO2)

X



r) Haxonum maccy oOpa3oBaBiieiics BO/bI TP CrOpaHuU 3TaHoiIa Maccoit 40 rpamMm
40r-xr
46r-56r
 40* 56
46

2. Ucnionb3ys pe3ynbTaThl pelIeHus, Ipeyularar pedaraM COCTaBUTh YCIIOBHs 0OpaTHOH 3a1a4n:

X =48,7 rpamm (H20)

Omnpenenute HopMyITy KHCIOPOJOCOACPKAIIET0 OPTaHUIECKOTr0 COSTUHEHNS, €CIIM TIPU ero cropanuu Maccor 40 rpamm oOpa3oBasiCsl YIIIEKHCIBIH ra3
obvemMoMm 38,95muTpa u Boja Maccoi 48,7 rpaMM, OTHOCHTENbHAS TUIOTHOCTh 3TOTO BEIIECTBA MO BOAOPOLY paBHa 247

3.lanee peOsita BBIOUPAIOT 1O HECKOJIBKO YTIIEBOJAOPOI0OB U HAUMHAIOT paboTaTh C HUMHU:

OepyT UX NPOU3BOAHBIE MACCHI UJIM 00BbEMBI U HAXOJAAT OTHOCUTEIBHYIO INIOTHOCTh MO KaKOMY-JTMOO Ta3y, a Takke Macchl WM 00beMbl 00pa30BaHHbBIX
MIPU CTOpPaHUU BEIIECTB

4.BbIsICHUTD B KOHIIE 3aHATHUA, KAKWE TPYJHOCTH 110 JAHHOMY THUITY 33]1a4 UMEIOTCS Y I€TEH.

- KaKoH 3Tan B PELIEHNH 3a/1a4 HE MTOHATEH?

- KaKue TPYJHOCTH U Ha KaKkoM 3tare?

- JUISL YEro DTO BCE S Jiearo?

3anstue Ned

Tema: CocTaBjieHHe YCJI0BMii 3a7a4 MO pe3ybTaTaM YiKe PelIeHHBIX 3a/1a4 (HaX0XKIEHHWE MOJICKYISIPHOW ()OpMYIBI BEIIECTBA MO MPOIYKTaM
CTOpaHMsI U OTHOCUTENIbHOM IIIOTHOCTH)

1.CocTaBneHue yciaoBuii 3a1a4 (MHIUBUAyaIbHas paboTa)

-HCII0JIb3YS pelieHus 3a1ad ¢ 3aHaTus Ne3, pebsita cCOCTaBISIOT OOpaTHBIE YCIOBHS, C UCIIOJIB30BAHUEM PE3YJIbTATOB PEILICHUS

2. Konkypc «O3anaup apyray

- TIOCJIe COCTABIIEHUS YCIOBUH 3a7a4, pedaTaM mpeagaraeM oOMEHSTHCS YCIOBUSAMH U MOMPOOOBATh PEIIUTh TaHHBIE 3a/1a4U

- ITI0CJIC BBIIIOJIHCHU A SaI[aHI/Iﬁ IIOABOAUM HUTOI' XU BBISICHACM, KTO CIIPABHJICA C PCIICHUCM 3ala4r



3.IloaBeeHne UTOroB

- CMOT s CIIPaBUTCS ¢ 3aa4ei qpyra?

-CMOT JIM 03a/1a4UTh Ipyra?

-IIOMOTA¥0 JPYTY HCIPABUTH OIMTUOKU M YCTPAHUTH TIPOOECITBI B PEIICHUN JAHHOTO THIIA 33134
-sI TIOHSUT, KaK peniaTh 3a/1a4y JJAaHHOTO THIIa?

3anstue NeS

Tema: I[loaroroBka K BbINYCKY OYepeaHOro coopHuka 3a1a4 «O3agavyeHHass XUMHD)
1.ITogroroBka marepuana st coopauka 3agad Ne2 «O3amadeHHAsT XHMUS)

- 0TOOp 3amay A1 COOpHUKA

- peIaKTHPOBAHUE 331249 U YCIOBUH 33129

- IpOBEpKa 3a/1a4

2.Boimmyck cOopHUKa 3a1a49

- pacnpeziesieHne 00s3aHHOCTEN (KOMIIBIOTEPHAS BEPCTKA; PEIaKTHPOBAHUE; OPOIIIOPOBKA; M€YaTh).
3.006cyxaeHne HoMepa U IJIaHbI Ha OYIYIIUi BBITYCK.

Otuet o pabore:

I.BBIHYCK C60pHI/IKa 3aJa4 Ne2 «O3anaquHa;1 XUMHA» U UCIIOJIB30BAHUC €TI0 HA YPOKAX XUMHUU.
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KowMmmaxk -1 uc x u: Hudposas 6aza Buneo «Xumusi. CereBasi Bepcus». MHCTUTYT HOBBIX TexHojborwmid. 2006; Bupryansnas mkona Kupwmna u
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