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PA3JIEJI 1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBbI

1.1. MOACHUTEJIbHAS 3AIINCKA

HopmartuBHo  mnpaBoBoil  0a3oif  co3maHus  JONOJIHUTENBHOW  00IIe00pa3oBaTenbHON
oOuiepasBuBatonieil nporpamMmbl «O3a1auyeHHast XUMUSD) TOCITY KN CIETYIOIINE JOKYMEHTBI:

1. ®enepanphblii 3akoH «O0 oOpazoBanum» Ne 273-03 ot 29.12.2012 1.

2. Pacniopsixenue I[IpaBurensctBa PO ot 4 centsops 2014 r. Ne 1726-p «O06 yTBep)aeHUN
Konnenuuu pa3BuTist 1OMOIHUATEILHOTO 00pa30BaHUS JETEH.

3. IlocranoBnenue ['maBHOTO rocyaapcTBEHHOTO caHuTapHOro Bpada PD ot 04.07.2014 Ne 41
«O6 yrBepxkaennn CanlluH 2.4.4.3172-14 «CaHuTapHO-3IHIEMHOJIOIHYECKHE TpPEOOBaHUS K
YCTPOMCTBY, COACPX AHUIO M OpraHu3aludd pexuma padboTel 00pa30BaTENIbHBIX OpraHHU3AIHiA
JIOTIOJTHUTEIBLHOTO 00pa30BaHUs I€TEN».

4. Tlpukaz MunucrepctBa oopazoBanus U Hayku PO ot 29.08.2013r. Ne 1008 «O06 yTBepxkaeHun
[lopsinka opraHuM3alMu W OCYLIECTBIECHHUSI OOpa30BaTEIbHON JIEATENBHOCTH IO JOMOJIHUTEIbHBIM
0011e00pa3oBaTeIbHBIM TPOTrPAMMAM).

5. ITucekmo Munobpuayku P® ot 11.12.2006 Ne 06-1844 «O npumepHbBIX TpeOOBaHUAX K
IporpaMMam J0MOJHUTEIBHOTO 00pa30BaHUs IETEI.

6. [Tucekmo MunoOpHayku P® ot 18.11.2015 Ne 09-3242 «O HampaBiIeHHH pPEKOMEHIAIHID)
(BMecTe ¢ MeToAMYECKMMH  PEKOMEHIAIMSAMH MO0  IPOEKTUPOBAHUIO  JIOMOJHUTEIBHBIX
00111epa3BUBAIOIIUX ITPOTPAMM).

Hal]paBJIeHHOCTI) NnporpaMmmMmabl: CCTCCTBCHHOHAYy4YHasA. HpeﬂHa3Haqua JJIA JOIIOJIHUTCIIBHOI'O
HU3YUCHUA XUMHU, KAK Ha 6830BOM, TakK 1 Ha HpO(i)I/IJ'IBHOM YPOBHCE.

AKTyaJ'IBHOCTB IIporpaMmsbl COCTOUT B TOM, YTO 06y‘IaIOIJ_II/IMCH MpeaOCTaBIACTCA BO3SMOXHOCTD
IIOIIOJIHUTh 3HaHMA, HpI/IO6p€CTI/I M 3aKpPCIIUTh HABBIKW PCHICHUA TCOPECTHYCCKUX M, YTO 0COOEHHO
BAXKHO, ITPAKTUYCCKUX 3a4daY 110 XUMUH.

3aHATUS B OOBEIUHEHHUH JONOJHMUTEIBHOTO 00pa3oBaHMS — 3TO cpeda, oOecreuuBaroIias
KOM(QOpPTHbIE  INCUXOJIOTMYECKHE  YCJIOBHUS Ui  HMHAMBUIYAJbHOTO  Pa3BUTUSA,  PACKPBITUS
MHTEIJIEKTYaJIbHO-TBOPYECKOT 0 IIOTEHIMAIA, COLUAIbHO-KYJIBTYPHOH aalTaluy.

O0beM M cpoK 0cBOeHHsI MPOrpamMMbl. [IpooKUTENBHOCTE peain3alii IporpaMmsl 4 roja.
Bcero 140 gaca. 13 pacueta 35 yacoB B roJi, U3 HUX:

Irox oOy4enus (94 — TeopeTHUECKUIT MaTepual, 264 — MPaKTUICCKUE 3aHATHS);

2 rox o0y4enus (114 — Teoperrueckuii Marepuai, 244 — MpaKTHYSCKUE 3AHSTHS);
3 ron 00yuenus (114 — TeopeTudeckuii Marepual, 244 — MPaKTUIECKUE 3aHATHS);
4 rox o0y4enus (1149 — TeopeTnyeckuit MaTepuai, 244 — IPaKTHYSCKHUE 3aHSITHUS).

®opmMbl 00yUYeHHsI: OYHAsI, OUHO-3a04YHAasl, TUCTAaHIIMOHHAS.

Oco0enHocTu opranusanuu o0pasoBaTeibHOro mpomecca: HaGop nereit B rpynmsl
CBOOOJHBIN, 0e3 MpeabsBICHUN TpeOOBaHMI K YPOBHIO MOATOTOBIEHHOCTH oOydaroumxcs. Cocmag
2PYIN_NOCMOAHHbIU, cMewennbll, ¢ yyacmuem obyuarwuxca ¢ OOIl, OB3, demeiti, okazasuiuxcs 8
mMpYOHOU dicuznenHou cumyayuu. Hanonnsemocms yuednvix epynn oovedunenus 10-15 uenosex 00Ho020
603pacma Uiy pasHoo.

PexxuM 3aHATHIH, IEPHOAUYHOCTH U NPOAOJIKUTEIbHOCTD 3aHATHI. PexxuM 3ansaTuii 3 yaca B
HEJIEINIO.

[TporpamMmma opueHTHpOBaHa Ha ydanuxcs 8—11-x KiraccoB, KOJUYECTBO Jjerel B rpyme — 12-15
YyeloBeK. Peanmusanuss mporpamMMmbl IpearnojiaraeT MPOBEACHHUE JOMOJHUTENBHBIX 3aHATHN: 1 9 B
HEJIeNI0, B To/ 35 4, CpoK peanu3anuu nporpamMmbl — 4 roga. C ydeToM 0cOOEHHOCTEH 00pa3oBaTeIbHON
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OpraHM3alliy, BO3PAacTa W YPOBHS MOATOTOBKM JIETEH NaHHAs HporpaMma MOXET aJalTHpPOBAThCA,
HanpuMep: 2 4 B HEJIENI0, CPOK pean3alu 2 roAa WiM 3 4, CpokK peasnzauuu 1 roxu.

['maBHBIM KpUTEpHEM OTOOpa y4YalMXCsl B TPYIIBI SBIISETCS jKelaHue peOeHKa MproOpecTu
HaBBIKH PEIICHUS TEOPETUUCCKUX 3a][a4, BBIMOJHEHHS IPAKTUIESCKUX PAOOT IO ONPEICIICHUIO BEIIECTB.
B rpynmst 1-ro u 2-ro roga o0yyeHus MOTyT HabUpaThes AeTH U3 8—9-X KIIAacCOB, a TAKXKe CTapIIne MO
BO3pacty, T.e. yuyeHuku 10-x m 11-x kmaccoB. B mociemyrommx rpymmax (3—4-ii roabl 00ydeHUs)
3aHUMAIOTCS JeTH, Ooyiee TOATOTOBJIECHHBIE IO JaHHOMY MpenMery. I[lpoepamma nozeonsem
OpeaHu306ams _ UHOUBUOYATbHBILIL  00PA308AMENbHBII  MAPWPYI  VYeHUKA N0 HOQ20MOBKe K
PEe2UOHATILHOMY IMANY 8CEPOCCUNICKOU ONUMNUAObL WKOIbHUKOS.

B 1-ii r 0 1 oOyueHus oOywarouiyecs ydarcs peuiaTb SJIEMEHTapHbIE 3a/ladd [0 XUMHH,
UCIOJIb30BaTh TEOPETHUYECKUI MaTepuall, OCHOBHBbIC 3aKOHbl W IOHATHS INpPU pEIIeHUM 3ajad,
BOCIPUHUMATh, CHCTEMAaTU3UPOBATh MaTepHall.

2-iro pit O6y‘ICHI/I${ npeamnojaaract peeHue 3aaad 1o XuMU4YCCKUM YPaBHCHUSM, Tpe6y}0mnx
JIOTHYECKOro MeInuIeHus. Ha »Tom 9Tanc, KpOME TCOPCTUYCCKHUX, IIPECAIOoJgaracrcda pCeuicHue
MMPAaKTUYCCKUX 3a/la4, O3HAKOMJICHUC C KAaYCCTBCHHBIMHU PCAKIHUAMHU Ha HCOPIraHMYCCKHC BCIICCTBA,
BBITTIOJTHCHHUEC NPAKTUYICCKUX pa60T.

3-ii T 0 1 O0y4YeHHUsI TMpeayCMATPUBAET 3aKPEIUICHUE M3YYEHHBIX PaHEEe THIIOB TEOPETHUYECKUX
3a7a4 Ha IpUMEPE pPa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB, 4 TAaK)KE BBIIIOJHEHHUE 3a]1a4
IIPAaKTUYECKUX — KAYECTBEHHOE OIPEIEIICHUE OPIraHNYECKUX BEIIECTB.

4-i1 T 0 1 00y4YeHUs IO TAHHOM IPOrpaMMe HalleJieH Ha 0000I1IeHre, pelIeHrne KOMOMHUPOBAHHBIX
TEOPETUYECKHUX U MPAKTUYECKUX 3ajau 1Mo oOmeil XuMun; mpodIeMHBIX 3a1a4, paboTa HaJ KOTOPBIMU
00CyXTaeTcsi U KOPPEKTUPYETCS Ha 3aHATHSAX. bBolbliioe BHUMaHUE yIenseTcss YMEHHIO padoTaTh C
UH(GOPMAIMOHHBIMU TEXHOJIOTUSAMHU, TECTOBBIMH 33IaHUSMH U TTOATOTOBKE K EI'D.

Pemenue 3amad 3aHMMaET B XMMHUYECKOM 00pa30BaHUU BaKHOE MECTO. DTO OJIMH U3 BaXKHEHIITHX
npueMoB 00ydeHHs, TMOCPEACTBOM KOTOpPOro obecreunBaeTcsi Oosee riy0oKoe M MOJHOE YCBOCHHE
y4eOHOro Marepuaiga U BBIPA0ATHIBACTCS YMEHHE CAMOCTOSITEIBHOTO OCMBICICHUS U TPUMEHEHUs
MPUOOPETEHHBIX 3HAHUI.

[Tporpamma «O3amaueHHas XuUMUS» UMeeT MPOGECCHOHAIbHYIO HAMPaBICHHOCTh. YUYEHHUKY,
n30paBIIeMy XUMHUYECKYIO CIIEIMAILHOCTh, OHA TIOMOYKET OBJIAJIETh B COBEPIICHCTBE HEOOXOIUMBIMHU
IIpUEMaMU YMCTBEHHOW [EATEIbHOCTH, Pa3BUTh TBOPUYECKOE MbILUIEHUE. [l TeX, KTO CMOXKET
OBJIQJIETH COJICPKAHUEM JAHHOU MTPOTrPaMMBI, PEIICHUE 33/1a4 HEe OYJIET BBI3BIBATH OCOOBIX TPYTHOCTEH.
[Ipotiecc pemieHus cTaHeT yBIEKaTEIbHBIM U Oy/IeT TPUHOCUTH YAOBIETBOPEHHUE.

Heo6xoauMocTh mosBI€HHUS JAHHOTO Kypca BO3HHUKJIA B CBSI3U C TE€M, YTO JJIS1 MHOTUX YUYaIlIUXCs
cepbe3HON MpoOIEeMON SIBIISIETCS pa3phblB MEX1y TPeOOBAHUSMU BY30B U pealbHbIMU BO3MOXKHOCTSIMU
BBIIMTYCKHUKOB OOJIBIIMHCTBA MIKOJI, KOTOPBIN CTaBUT MePe MOJIOIBIMU JIFOIbMH TPYAHOIPEOIOTUMBII
Oapbep Ha IyTH K BRIOpaHHOW npodeccuu.

Jlist  ycIenmrHOTO yCBOEHHUST METOAOB peUIeHHsS 3alad M0 XHMHH BPEeMEHH B o00beMe
00pa3oBaTeNbHOTO  CTaHJAapTa HEIOCTATOYHO, H  Y4Yalluecs HYXIAIOTCI B  MPOXOXKICHUH
JOTIOTHUTEIFHOTO CHCTEMAaTH4eCKOro Kypca. KpoMe Toro, M3MEHSIOTCS CTaHIapThl 00pa3oBaHUsI 11O
XUMHH, YMEHBIIAETCS KOJNYECTBO TPeOyeMbIX TUIIOB 3aJa4, HO MPH MOCTYIUIEHUH B HEKOTOPHIE BY3bI
3TO HE YUUTHIBACTCS.
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KonnuecTBo yacoB, BbIIEJICHHBIX B HIKOJIBHOM Kypce Ha IMPaKTHUYECKHUe padOThl, HEJOCTATOUHO
JUIsl TIOJTHOTO YycBoeHus mnpeamera. C MOMOLIbI0 MporpaMMmbl «O3aadyeHHasl XUMHUS» HIKOJIbHUK
OpUOOpEeTEeT U 3aKPENmUT OJKCIEPUMEHTAlbHbIE HABBIKM B pabOTe C BEIIECTBAMHU, BBIOJIHSSA
MpaKTUYECKHE 3aJaHUs PA3IMYHOTO YPOBHS CIIOKHOCTH.

JlarHyI0 mporpaMmy 1o COJIepKaHuIo U opMaMm Meaarorunieckoi JesTeIbHOCTH MOKHO OTHECTH
K UHTETPUPOBAHHOMY BHUAY, T.K. OHa OOBEAMHSET B OJHO IeJoe O00JacTh OCHOBHOIO U
JIOTIOJTHUTEILHOTO 00pa30BaHMUS.

1.2. HEJIb U 3AJJAYU TPOT'PAMMBbI

Heanb nporpaMmel — pa3BUTHE HHTEIUIEKTYAJIbHOT'O M TBOPUECKOTO MOTEHIMAa JETeil Ha OCHOBE
(GOpMUPOBAHUS OMEPAIMOHHBIX CIOCOOOB YMCTBEHHBIX ICHCTBHM IO PEIICHUIO TEOPETUYCCKUX W
MPAKTUYECKHX 3a71a4 B 00JaCTH XUMUH.

3agaum nporpamMmmsl.

Obpaszosamenvhule:

1) bopMupoBaHue yMeHUI U 3HAHUU IIPU PELLIEHUN OCHOBHBIX TUIIOB 33/]1a4 10 XUMUHU;

2) ¢opmHupoBaHHE NPAKTUYECKUX YMEHHH NpPU PEHICHWH OSKCIIEPUMEHTAIBHBIX 3a/1a4 Ha
pacro3HaBaHKE BECILECTB;

3) nmoBTOpEHUE, 3aKPEIJICHHEe OCHOBHBIX MOHATUMN, 3aKOHOB, TEOPUH, a TaKXkKe Hay4HbIX (DaKTOB,
00pa3yromux XUMUYECKYIO HayKYy.

Bocnumamenvhuoie:

1) CO3aaHUC NI€AArorndCCKux CI/ITyaI_[I/Iﬁ YCHICUIHOCTU IJIA ITOBBIIICHUA COOCTBEHHOM CaMOOILICHKHN
M CTaTyCa ydJalluxcs B rjiadax CBEPCTHUKOB, IICJAaroroB 1 pOI[I/ITeJ'IGI\/JI;

2) ¢opMupoBaHHE I03HABATEIbHBIX CIIOCOOHOCTEH B COOTBETCTBUU C JIOTMKOM pa3BUTHUS
XUMHUYECKON HAYKH;

3) coxeiicTBue B mpoOprUeHTAIINN TKOJIHLHUKOB.
Pazeusarowue:

1) pa3BuBaTh y UIKOJIbHUKA YMEHHUE BBIJENATH [VIaBHOE, CYIIIECTBEHHOE B U3yYEHHOM MaTepHae,
CpaBHUBaTh, 0000111aTh U3yYeHHbIE (DAKTHI, JOTMYECKH U3JIaraTh CBOM MBICIH MPH PEIICHUH 33a4;

2) pa3BUBaTh CaMOCTOSITENIbHOCTh, YMEHHE MTPEO0JIEBATh TPYIHOCTH B YUCHUU;

3) pasBUuBaTb OMOIMHU YyYallUXCd, CO3aaBasgd OMOLHWOHAJIBHBIC CUTyallUW  YIWUBJICHUA,
3aHUMATCIIbBHOCTH, TaPaAJOKCAIIbHOCTH,

4) Pa3BUBATH MNPaKTUYCCKUC  YMCHUS  y4JalllUXCAd  IIpU BBITTIOJIHCHUU  MMPAKTUYCCKUX
OKCIICPUMCHTAJIBHBIX 3a1a4.
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[IepeuncieHHble 3a1a4U OXBATHIBAIOT IIUPOKHUIT KPYT MP0oOIeM BOCIIUTAHUS U TOMOJHUTEIBHOTO
o0pa3oBaHMUS MIKOJbHUKA, PEIICHWE W pealn3aius KOTOPBIX HEOOXOAMMBI IS JOCTUKCHHS
MOCTaBJICHHOM LIEJIN.

1.3.COAEP)KXAHUE IMPOI'PAMMbI

YUYEBHBIN IJIAH IIEPBOT'O T'OJIA

Ne | Ha3zBanue paszeina, TeMbl KosmyecTBo yacoB Dopmsbl
/11 Bcero Teopus [TpakTuka | arTecTauuu/
KOHTPOJISI
1. | BBoaHoe 3aHsTHE. 1 1
2. | T e ma «PacTBOpBI». 9 3 6 Pemenue 3amay
3. | T e Mm a «OCHOBHBIC TTOHATHS ¥ 3aKOHBI | 16 3 13 Pemenue 3amau
XUMHUN.
4. | T e ma «I"'a3000pa3Hble BELIECTBA. 8 2 6 Konkypcbl
«O3amaub
Apyrar,
«cnpaBb
OLINOKY y
cocenan.
5. | UtoroBoe 3austue 1 0 1 Konkypc  mo
pEIIEeHUIO0 u
COCTaBIICHUIO
3a/1a4y
Bcero: 35 9 26

COJAEPKAHUE ITPOI'PAMMBI TEPBOT'O I'OJJIA OBYYEHUA

BBoaHoe 3aHsAATHE. 3HAKOMCTBO C IPOrpaMMOM, CTPYKTYpOH U 3aladuaMu 00y4eHHs BCEro Kypca
u l-ro roma obydyenus. OmnpezneneHue pexxkuma 3aHsATHI. [IpoBeneHHe HMHCTpyKTa)xka MO TEXHUKE
0€30IacCHOCTH MU paboTe ¢ XMMUYECKMMH BEIECTBAMM U B KaOWHETe XUMHUU.

T e m a «PacTBopbI». OCHOBHBIE IPUHIUITEI OPOPMIICHHUS 33124 [0 XMMUU. MeToaMKa pelIeHus
3a/1a4 Ha BBIYUCIIEHHS MAaCcCOBOM JI0JIM PAaCTBOPEHHOTrO BEIIECTBA B pacTBOpe. Buapl KOHIIEHTpalMii:
IIpoLEeHTHAast U MoJisipHas. [lepexos oT 0JHOro BU1a KOHLIEHTPALUH K IPYTOMY.

[IpakTruyeckas 49acTb: peUIEHUE 3a/1a4 110 JaHHON TeME; MPUTrOTOBJIEHHUE PACTBOPOB C
3aJJaHHOM KOHIIEHTPaLUE.

T e m a «OcHOBHBIC IOHATHS M 3aKOHbI XMMHMHW». MeToIMKa pelIeHHs 3a7ad Ha: HaXOXKACHHE
OTHOCHUTEIHHOMN MO.]'IGKy.]'ISIpHOﬁ MacCChbl, BBIYHMCJIICHUC OTHOIIEHWH Macc DIEMEHTOB B BEUICCTBE,
OIIpEeEIIEHUE MAaCCOBOM JJOJIM XMMUYECKOTO JJIEMEHTA B BEILIECTBE, HAXOKACHNE KOJIMUYECTBA BEILIECTBA
0 €ro macce M HaoOOpOT, BbIBEAEHHE MpocTeliell (GopMmynbl BelecTBa MO MAacCOBBIM JOJISIM
9JIEMEHTOB B COEIMHEHUH, PacUeT YMCJIa CTPYKTYPHBIX €JUHUI] IO Macce, KOJIMYECTBY BEIIECTBA WU
o0beMy.

[IpakTuyeckasa 4yacTb: pelllecHHE TUMOBBIX 33a4 Ha JaHHYIO TeMy; oOopMIICHHE 3a/1a4;
00CyX/IeHHE DPALMOHAJBHBIX CIOCO00B perieHus. OOCyXIeHHe IrOpUTMa COCTABICHHS 3ajad Ha
JTaHHYIO TEMY; COCTaBJICHHE 3a]]a4; y4aCTHE B OJTUMIINAJ/IE IO XUMUU; UHAUBUTyalIbHbIE KOHCYJIbTAIIUH.



TOUYKA \!Pocm

T e m a «l'azoo0pa3Hble BemecTBa». MeTolMKa peIICHUS 3aJad Ha OIpelesieHUe
OTHOCUTEJIbHOW IUIOTHOCTM Ta3a M HAXOXKJICHHUE II0 HEW OTHOCHUTEIIbHON MOJIEKYJISIPHOM MAaCCHI.
Mounsipablii 00beM Ta30B. HopmanbHbie yciioBus. [IpruHITMIBI pelieHrs 3a7a49 Ha: ONpeIeIeHUE MacChl
ra3oo0pa3HOro BeEmECTBA IO €ro 00beMy, MPU HOPMAIBHBIX YCIOBUSX; BBIYHUCICHHE OO0beMa
ra3zo000pa3HoOro BEMIECTBA 10 €ro KOJIWYECTBY; onpeaeseHrne GopMyIibl BeIecTBa 0 MaCCOBBIM J0JISAM
2JIEMEHTOB M OTHOCHTEJIBbHON MIIOTHOCTH rasa.

[IpakTHudyecKas 4acTb: HAXOKACHUE U 00CYXK/IEHUE PAIIIOHAIBHBIX CIIOCOOOB PEIICHHS
3amad. CocTaBieHue 3aJa4 o TeMaM 1-ro roga oOydenus u ux 3amuta. Konkypcesl «O3angadp 1pyra,
«HcnpaBp ommobKy y cocenay.

HTorosoe 3ansitue. O6061enne marepuana. OOCyx AeHUE U TI0JIBEICHHE UTOTOB KOHKYPCOB.

YYEBHbIN IIJIAH BTOPOT'O T'OJIA

Ne | Ha3zanwue pasjena, TEMbI KomnunuecTBo yacos dopmbl
n/n Bceero Teopust | IIpakrtuka | arTecranun/
KOHTPOJIS
1. | BBoaHoOe 3aHsTHE. 1 1
2. | T e m a «Pemenue 3ana4d o xumuueckum | 20 6 14 Pemenue 3amay
YPaBHEHUSIM C y4aCTHEM Odopmnenue
HEOPraHUYECKHUX BEIIECTBY crennoB «Pemu
3. | T ewm a «OxucnurenbHo- 5 2 3 KpPOCCBODPI».
BOCCTAHOBUTEJIBHBIC PEAKITHI. Hanucanne
4. | T ewm a «l'eHeTnueckas CBSI3b MEXIY 3 1 2 cueHapus 1o
OCHOBHBIMH KJIACCAaMU HEOPTaHUYECKUX MIPOBEJICHHUIO
COCTUHEHUIN . Heaelan XUMHH B
IIKOJIC.
5. | T e m a «KauecTBeHHbIE peakIuu Ha 5 2 3 [IpoBenenue
HEOpPraHWYECKHE BEIIECTBAY. Beyepa
«Y nuBUTENBbHAS
XHUMHS!»
6. | UroroBoe 3anstue 1 0 1 CocraBieHue u
oOcyxeHue
3a71a4 o
HEOpPraHUYEeCKOi
XUMHH JUISt
cOOpHHKA.
Bcero: 35 11 24

COJAEPKAHUE ITPOI'PAMMBI BTOPOI'O I'OJJA OBYYEHUSA

BBoaHoe 3aHsiTHe. 3HAKOMCTBO C MPOrpaMMOM, CTPYKTYpOH U 3aiadamu 2-ro rojga oOy4eHHUs.
Omnpenenenue pexuma 3aHATHH. [IpoBeeHre HHCTPYKTaXka IO TEXHUKE 0€30IMacHOCTH MpU padboTe ¢
XUMHYECKMMHU BEIIeCTBaMU U B KaOuHeTe XxuMHU. [loBTOpeHne n3y4eHHbIX paHee METOI0B, CIIOCOO0B
U IIPUEMOB PELLICHU 3a1a4.

T e m a «PemieHue 3a7a4 M0 XMMHYECKHMM YPABHEHHSIM € YYacTHEM HEOPraHHYeCKHX
BellecTB» (3a1a4 Ha W30BITOK OJHOTO W3 BEIIECTB, BBIXOJ TPOIYKTA, NMPUMECH M PACTBOPHI).
MCTOI[I/IKa pelmicHus 3a1a4 110 XUMHUYCCKUM YPABHCHUSAM. Haxon(;[eHHe MacCChbl (KOJII/I‘-ICCTBa BEICCTBA,
00beMa) TIPOIYKTOB PEAKIMK 1O Macce (KOJIUYECTBY BEIIECTBA, OOBEMY) HCXOIHBIX BEUIECTB. 3aKOH
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00BEMHBIX OTHOUICHHU Ta30B U MPUMEHEHHUE €ro Mpu pelieHnu 3a1ad. TepMOXUMHUYECKUe ypaBHEHUS
Y TUIIBI 33/1a4 110 HUM. HaxoxieHue Macchbl poIyKTOB PEaKIUH, €CITM U3BECTHBI MACCHI IBYX UCXOIHBIX
BellecTB (3a/auu Ha M30bITOK). HaxoxxaeHue macchl Wi o0bema MPOJYKTOB PEaklUy MO U3BECTHOU
Macce WM 00beMy MCXOJHOTO BEIECTBA, CoAepkaliero nmpuMecu. Haxoxaenne macchbl (KOJIM4ecTBa
BellecTBa, 00beMa) MPOIyKTa PeaklUy MO0 UCXOTHOMY BEIIECTBY, HAXOAAILIEMYCS B PaCTBOPE.

IT PaKTH4YC€CKasd 94acCTbhb: PCIICHUEC 3a4ad 110 JaHHBIM TEMaM; COCTABJICHUEC aJITOpUTMa
PCIICHUA 3THUX TUIIOB 3aJja4; CaMOCTOATCIIbHAA pa60Ta 10 COCTABJICHHUIO 3aJa4 U Oq)OpMJICHI/IIO HuXx Ha
KapTO4YKax IJId MCIIOJIb30BAHUS HA YPOKAX XHUMHHU. HOI[FOTOBK& M y4aCTueC B OJIUMITHAAC. Hanumcanne
ClCHapuA 1o NpoBCACHUIO HCACIIN XUMHUH B IIKOJIC.

T e m a «OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE peakunm». Kinaccudukanus XuMuuecKkux
peaKkuuu. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peaKuuu. Oxkucnurens, BOCCTAaHOBUTEIIb,
OKHUCJIUTEIHLHBIN MPOIIECC, BOCCTAHOBUTEIBHBIN Iporiecc. PacctaHoBKa KO (DUIIMEHTOB B PEAKIIUSX C
y4acTHEM HEOPraHWYEeCKUX BEIECTB METOAaMH 3JIEKTPOHHOT0 OanaHca U MOJypeakui.

[IpakTumyeckas 94acTh: oTpabOTKAa HABBIKOB IO PACCTAHOBKE KOI(PPUIIMCHTOB B
OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLIMAX C YYACTUEM HEOPIaHUYECKUX BELIECTB.

T e M a «[eHeTHYeckass CBfI3b MeXk1Y OCHOBHBIMH KJIACCAMH HEOPraHMYecKHX
coeimHeHMi». OCHOBHBIE KJIACCH HEOPTAHUYECKUX COCTMHEHUH U UX XMMUYECKHE CBOMCTBA, CITIOCOOBI
nonydeHus. CrocoObl mepexoja OT OJHOIO Kilacca K APYroMy ¢ MOMOILBIO Pa3IMYHbIX XMMUYECKUX
peakuuii. Metoauka penieHust 3a/1a4 ¢ UCIOJIb30BAHUEM «IIETIOUKH MPEBPAILIECHUN».

[IpakTuyecKkas 4acTbhb: pelICHUE 337]a4 HA IICTIOYKH MPEBPAICHUN» 1 HaXOXKJICHHUE
Macchl (KOJMYecTBa BellecTBa, oObema) BemecTB. OdopmieHue creHaoB «Pemu KpoccBopa» u3
KpPOCCBOP/IOB, COCTaBJIEHHBIX JIETbMHU CAMOCTOSATEIBHO.

T e m a «KayecTBeHHBIC peaKIIMH HA HEOPraHN4YeCKHe BelecTBa». KauecTBeHHbIE peakliny.
Karuons! u annonsl. KauecTBeHHbIE peakiuy Ha KATUOHBI: BOJAOPO/1a, aMMOHUS, cepeldpa, TUTHS, KaIus,
Hatpusi, Kanbius, 0apus, meau(1l), xenesa (11, 1II), anromunns. KauecTBeHHbIC peakiyi HA aHHOHBI:
XJIOPUJI-MOH, CYylb(paT-uOH, HUTpAT-UOH, (ochaTuoH, Cyab(UI-MOH, KapOOHAT-UOH, XPOMAaT-HUOH,
THJIpOKCUA-UOH. [IpaBuiia TeXHUKH 0€30MacHOCTH MpHU padoTe ¢ XMMUYECKHMHU BELIECTBAMHU U MPHU
paboTte B KaOMHETE XHUMHUH.

[IpakTuueckas yacTb: pelIeHHe SKCIEPUMEHTANIbHBIX 3a/1a4 Ha ONpPeJIeJICHUE BEIECTB
B PacTBOpE, C MOMOIIbI0 Ka4eCTBEHHBIX peakiuii. [10100p 3aHMMAaTENbHBIX OINBITOB JAJISi XMMUYECKOTO
Bedepa, ux oTpabotka. [IpoBenenue Beuepa «VYauBuTenbHas xumus!» u ero aHanus. CocraBieHHE
cOOpHUKa 3a71a4 110 HEOPTraHUYECKOH XUMUH.

HroroBoe 3ansitue. O6061menne Mmatepuana. [lonsenenue ntoros. O0CyxaeHre COOpHHUKA 33129
110 HEOPTAaHUYECKOU XUMUHU.

YYEBHBIN IIJTIAH TPETBET'O T'OJIA

Ne | Ha3Banwue paznena, TeMbl KonnuecTtBO yacoB ®dopmMmeI aTTecTaIu/

n/n Beero | Teopust | IIpaktuka | KOHTPOJIS

1. | BrogHoe 3aHsTHE. 1 1

2. | T e ma «Haxoxnenue 5 2 3 OTOOp WHTEPECHBIX
MOJICKYJISIPHOM (hOpMYJIBI 3aja4d uig cOOpHHUKA
OpPraHUYECKOT0 BEIECTBAY. «O3agavyeHHast
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3. | T e m a «Pemrenue 3a1a4 1o 8 3 5 XHUMHSI I IOHBIX
XUMHYECKHM YPAaBHEHUSM C XHMHKOBY.
y4aCTHUEM OPTaHUYECKUX BEUIECTBY.

4. | T ewma «I'eHeTnyecKkas CBI3b 10 3 7 CocraBneHue 3aaad
MEX/Ty OCHOBHBIMH KJIACCaMU CaMOCTOSITEJIBHO |
OpPraHUYECKUX COCAMHCHHUU. ydacTue B KOHKYpCe
I'eneTnyeckas CBSI3b OPraHUIECKHUX «O3amaup  japyral.
Y HCOPTaHUYECKUX BEIECCTB. Pemenue 3amau

5. | T e m a «OKUCIUTEIBLHO- 3 1 2 Cocrasienue
BOCCTAHOBUTEJIHbHBIC PEAKITHI. KPOCCBOPJIOB

6. | T e m a «kKauecTBeHHBIE peakiuu Ha | 7 2 S) DKcrepuMeHTalIbHAs
OpraHMYECKHE BEIIECTBAY. u MPaKTHYeCKast

pabora

7. | UtoroBoe 3ausiTue 1 0 1 Konkypc 1o

PEIICHUIO u
COCTaBJICHMIO 3a7a4
Bcero: 35 11 24

COJEPKAHUE ITPOI'PAMMBI TPETBEI'O I'OJJA OBYYEHUA

BBoanoe 3ansTue. UHCTpyKTaX Mo TexHUKe Oe3omacHOocTH. 3amaun 3-ro roga oOydeHHS.
TemaTtuka 3aHsATH. B3auMOCBS3b HEOPraHUYECKON XUMHUH C OpraHndeckoil. OpraHnveckue BenecTBa.

IIpakTuueckasdacThb: ceMuHap «oKuBas U HeXXUBas IPUPOJIAY.

T e m a «HaxoxaeHue MoJ1eKyJsIpHOH (opMyJibl OpraHM4yeckoro BemecTBa». CrocoObl
HaXO0XJICHU MOHGKynSIpHOfI (1)0pMYJ'II>I BEIICCTBA: I1I0 MAaCCOBBIM O0JAM BXOJAIINX B HETO XUMHYCCKHUX
3JIEMEHTOB; IO OTHOCUTEIBHOMN MIIOTHOCTH JIaHHOT'O I'a3000pa3HOro BellecTBa M0 KaKoMy-I10o0 ra3y u
Macce (00beMy, KOJIMUECTBY BEIECTBA) MTPOIYKTOB CrOPAHUS.

[IpakTuuyeckasudacTb: pelICHHE 33Jla4 HA HAXOXKJICHUE MOJICKYJIAPHON (DopMyIIbI
BemiecTBa. CocTaBieHHe 3a/1ady CaMOCTOSTENbHO U ydacTue B KoHKypce «O3zamaup mpyral!». OTtbop
WHTEPECHBIX 3aj1a4 i cOopHUKa «O3aqaueHHast XUMHUS IS FOHBIX XUMHKOBY.

T e Mm a «Pelenue 3aga4 1m0 XUMHYECKHM YPABHCHUAM C YyYaCTHEM OpPraHUY€CKHX
BeIIECTB). OcobeHHOCTH MMPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ C Y4aCTHUEM OPraHUYCCKHUX BCIICCTB.

[IpakTHuUYecKasdacTb: pelICHUE 3a1a4 HA HAXOXKJIECHHUE MACChl, KOJHYECTBA BEIICCTBA,
o0beMa MPOJYKTOB pPEaKIUU IO MAacce, KOJMYECTBY BEIIECTBA, O0BEMY HMCXOJHBIX BEINECTB; Ha
HAaX0XICHNEC MACChI HpOHYKTOB peaKHI/II/I, €CJIN N3BCCTHBI MACChI BCCX NCXOAHBIX BCIICCTB (3a)1aq1/1 Ha
U30BITOK); HAXOXJICHUE MAacChl WM 00beMa MPOJYKTOB PEaKIMH 10 M3BECTHON Macce WU 00beMy
HCXOJIHOTO BEIIECTBA, COMEPIKAIIETO MPUMECH.

[TogroroBka ywamuMmucs AUJAKTHYECKOTO MaTepuasa; y4acTHE B IIKOJIBHOM W TOPOJCKOM
OJIMMITHAAX; COCTABIICHHUE 3a/IaHU TI0O XUMHUH ISl HHTEJUIEKTYallbHOTO MapadoHa.

T e m a «'eHeTn4eCcKas CBSA3b MEKAY OCHOBHBIMHU KJACCAMM OPTraHHUYeCKMX COeJUHEHUH.
I'eHeTnyeckasi CcBSI3b OpPraHMYeCKHMX M HeOpPraHmuyeckux BemiecTB». OCHOBHBIE  KJIACChI
OpPTaHMYECKUX COCAMHEHUN. XMMHUYECKHE CBOMCTBA U OCHOBHBIC CIIOCOOBI MOTYYCHHS] OPTaHUIECKIX
BeniecTB. OCHOBHBIE CITOCOOBI Iepexoa OAHOro Kiacca K Ipyromy. IlyTu nepexona oT opraHu4eckux
BEILECTB K HEOPTAaHUYECKUM.
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IT PakKTHUYC€CKasd4acThb: pCIICHUC 3a/la4d HAa LHCITOYKHU npeBpameHHﬁ; OKCIICPUMCHTAJIBHOC
OCYIICCTBJIICHHUEC OTACIBbHBIX (bpaI‘MeHTOB OCIIOYCK HpeBpaﬂleHHﬁ; COCTaBJICHHUC LICIIOYCK HpeBpameHHﬁ
u O6C}’)KI[CHI/IC paulrOHaJIbHBIX croco0oB nepexoaga OT OAHOro Kjacca BEUIECTB K JPYyromMy.

T e M a «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuun». OCOOCHHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKINI C y4acTHEeM OpPraHWYecKuX BemlecTB. PaccTaHoBka Kod((UIIMEHTOB B
HUX METOJIaMU JIEKTPOHHOTO OajlaHCa U MOJIypeaKIIHii.

[IpakTuuyeckasdacTb: pacCCTAHOBKA KOA(P(UIIMEHTOB B YpaBHEHUSAX pPEaKLU C yUacTUEM
OpPraHUYECKUX BEIIECTB; COCTABJICHUE YPABHEHUI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Odopmnenne TUIaKTHIECKOr0 MaTeprana (KapTOUKH ¢ 3aJaHUSIMU ), COCTaBJIEHUE KPOCCBOP/IOB.

T e m a «KayecTBeHHBIE peaKIIHN HA OPraHNYecKUe BellecTBa». KauecTBEeHHbIC peakIiy Ha
QJIKaHbI, HEMIPEICITbHBIC YTIICBOIOPO/IBI, OJTHOATOMHBIC MPEACIbHBIC CITUPTHI, MHOTOATOMHEBIC CITHUPTHI,
(dbeHomNbI, anbIeruabl, KapOOHOBBIE KHCIOTHI (OCOOEHHOCTh MYpPAaBbUHOW KHUCJIOTHI), OETKH, >KHUPBI,
YTJIEBOMBI.

IT PaAaKTHUH4YCCKasd4dacT b pPCHICHUC SKCICPUMCHTAIIbHBIX 3ada4 Ha OIPCACIICHUC
OpTraHHU4YC€CKUX BCIICCTB B PACTBOPEC; IOJYUCHUC Mbllla B na60paTopI/H/1. Pa3pa60TKa InporpaMmbl U

ydacTHe B BeUepe 3aHUMATEIbHON XUMUH.

Hrorosoe 3ansitne. O600IIEHNEe MaTepHaia MO PEIISHHIO 3a7ad C y4acTHeM OpraHHMYecKUX
BEIIECTB, 00CYX/IeHne COOpPHMKA 33/1a4 110 OPraHMYECKON XMMHUU U €To 3allluTa.

VYEBHbIN IIJIAH YETBEPTOI'O T'OJIA

Ne | Ha3Banue paznena, TeMbl KonuuectBo wacoB dopmbl aTTecTanum/
n/m KOHTPOJIA
Bcero Teopus | IIpakTuka

1. | BeojgHoOe 3aHsATHE. 2 2

2. | Tewma «Crtpoenue aToma, 2 1 1 CemuHap «Or
nepuoauyeckui 3akou /. 1. HATpusd [0 aproHa»
MenneneeBay. (uHTEpecHbIe (PAKTHI

0 XUMHYECKUX
AJIEMEHTAaX).

3. | TeMa«XuMuyeckasd KUHETUKA U | 5 2 3 Brimonnenue
Kartann3. XUMUYECKOe AKCIEPUMEHTAIBHON
paBHOBECHE. paboThI

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

AKCIIEPUMEHTAIBLHOU
paboThI o
MIPUTOTOBIICHUIO
pacTBOPOB

5. | T e m a «IIpomsblmeHHOe 4 1 3 Pemenue 3amau
MOJTYYCHUE BAKHEHTITNX Coobmenus
HEOPTaHMYECKUX BEIIECTBY. y4anmxcs 0

BayKHEHIITHX

XUMHYECKUX

MTPOM3BOJICTBAX.
6. | T e ma «MeTamanl». 5 2 3
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7. | T e ma «Hemeranan». 4 1 3 CocraBncHue u
peIaKTUpOBaHUE
3aj1a4 it COOpHUKA.

8. | O0o0ImeHue. 8 2 6 CocraBiieHue
anprooMa 3a71a4
«O3agayeHHas
XAMUSA.

9. | UroroBoe 3aHsiTHE 1 0 1 CMOTp 3HaHHH

Bcero: 35 11 24

COJAEPKAHUE ITPOI'PAMMBI YETBEPTOI'O I'OJIA OBYYEHUA

BBoaHoe 3ansaTue. UHCTpyKTaX Mo TexHuKe Oe3omacHocTH. 3amaun 4-ro roga oOyudeHUS.
Tematuka 3ausrtuii. [Ipogopuenrtanms.

[IpakTHuuecKas4dacThb: BEIABICHUE YPOBHS 3HAHUN M YMEHUH 110 PELICHUIO 3a/1a4.

T e m a «CTtpoenue atoma, nepuoanyeckuii 3axkon JI. M. MenpaeseeBay». DJIeKTpOHHBIE U
rpaduveckre GOpMyIbl aTOMOB M HOHOB, HAXOSIINXCS B OOJBIINX M MAJIbIX IEpPHUOJIaX.

[IpakTHmyecKasdacTh: HAMHCAHUE DJICKTPOHHBIX U Tpapuieckux (GopMysi aTOMOB U
MOHOB; cemuHap «OT HaTpHs 10 aproHay (MHTepecHbIe (PAKTHl O XUMHUYECKHUX dJIEMEHTAaX).

T e m a «XuMH4yeckasi KHHETHKA M KaTaJau3. XMMHYeCKoe PAaBHOBeCHe». DHEprus aKTUBAIUH.
[TpaBuno Baut-I'odpda. Karanuzatop. 3akon aelctByroumx macc. CKOPOCTb XMMHUYECKOH peakiuu.
Koncranta ckopoctu peaknuu. Cmenienne xumudeckoro pasHoBecus. llpunnun Jle Iarense.
KoHcTanTa paBHOBeECHS.

IT PaKTHUYCCKasd4dacCTb: pCHICHUC 3a/la4 Ha ONPCACIICHUEC CKOPOCTHU PCAKIUU; Ha
OMNMpeACIICHUEC KOHCTAHTbI PAaBHOBCCHA, Ha CMCHICHUC XHWMHYECKOI'O PAaBHOBCCHA IIPU HM3MCHCHHU
TEMIICPATypPbl, HdaBJICHUA, KOHLICHTpaI_II/Iﬁ BCIICCTB, ﬂeﬁCTBHH KaTaJIn3aTopa;, BBIIIOJHCHUC
BKCHGPHMCHTaJIBHOﬁ pa60TI>I, )IOKa?:BIBaIOHIeI\/’I, 4TO BJIMAHHUC Pa3JINYHBIX }’CJ'IOBI/Iﬁ CIIOCOOHO U3MEHSTh
TE€YECHUE XUMHYIECKOMN peaKkuuu.

T e m a «PacTBOpBI». [IoBTOpEHUE: BU/IBI KOHIIEHTpALU (ITPOLIEHTHAS U MOJIIpHAs); IEPEXO0]] OT
OJIHOTO BHJA KOHIEHTpauuu K apyromy. CmemmBanHue pactBopoB. Meron kpecra. Ilpumenenue
pacTBOpOB B ObITY. [IpuMeHeHne pacueToB KOHIIEHTPAU PACTBOPOB B KHU3HHU.

[IpakTuueckasyacThb: pelICHUE 33/1a4 HA CMEITUBAHUE PACTBOPOB; MEPEXO]] OT OJTHOTO
BUJa KOHIIGHTpAllUA K JAPYroMy; BBIMOJTHEHHE JKCIEPUMEHTATbHOW pabOThl MO MPUTOTOBICHUIO
paccoia, cuporia u Jpyrux pacTBOPOB OIpPEEIeHHON KOHIIEHTPAIMH JIJIsl MCIOJIb30BaHUS Ha YPOKax
XUMUH.

T e m a «IIpoMbIIeHHOE MOJy4YeHHE BasKHEHIIMX HeOpPraHM4YecKux BemecTB». CHHTE3
ammuaka. [Ipon3BoACTBO CEpHOI KUCIOTHl KOHTAKTHBIM CITIOCOOOM.

IT PaKTHUYCCKasdgd4dacTb: pCHICHUC 3aga4 HAa TUIINYHBIC TCXHOJIOTHUCCKHUE IIPUCMBI
MMPOMBIINIJICHHOT'O IIOJYYCHUS aMMHaAKa U CCpHOfI KHUCJIOTHI. COOGH_IGHI/I}I yqamuxces o BaKHEHIIMX
XUMHYCCKUX ITPONU3BOACTBAX.
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T e m a «Meramiab». Metamer [, 11, III rpynn rimaBHbIX moarpynm. Mertamibl MOOOYHBIX
noarpynm. X ¢pusndeckue u XUMUIECKHE CBOMCTBA, CITOCOOBI MOJTyUeHUsI, IPUMEHEHHE.

IT PaKTHUYC€CKad4dacThb: pCHICHUC 3a/]la4; BbIIIOJIHCHUC 3KCHepHMeHTaHBHOﬁ pa6OTBI Ha
OCHOBHEIE cBOMCTBa MeTauioB. CocTaBiIeHHE U PEAAKTUPOBAHUEC 3ada4 AJId c6opHm<a.

T e m a «Hemetamnb». Hemeramnet IV, V, VI, VII rpynn rimaBabix noarpynmn. Ux ¢puzundeckue
Y XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTy4YeHMs, TpuMeHeHne. OCHOBHBIE COSIMHCHHUS.

[IlpakTu4UecKasdacTh: PCHICHUE 3a/1a4; BHIITOJHEHHE KCIIEPUMEHTAILHOW pabOTHI Ha
OCHOBHBIE CBOCcTBa HeMeTaJU10B. COCTaBJICHUE U PEIaKTHPOBAHKE 33144 11l COOpPHHUKA.

O06o00menue. O000IIEHNE U 3aKpEIJICHHE W3yUYeHHOro MaTtepuaia. KoMOmHMpoBaHHBIE 3a1auu
110 HEOPraHUYECKOU U opranndeckot xumuu. TecroBbie 3aaanus. [loaroroska k EI'D.

I1 paKTHnUYCCKasiddacT b pCIICHUC KOM6I/IHI/Ip0BaHHHX 3aJa4d 110 OpraHquCKOﬁ n
HeopraHqucxoﬁ XHUMHUH, BBIIIOJIHECHHUEC TCCTOBBIX 3aIlaHHfI; pa60Ta Ha KOMIIBIOTEPAX IO BBIITOJIHCHUIO
TCCTOBBIX SaHaHI/Iﬁ; IIOoAroTOBKa K EFB, cocTaBjeHHe aabboMa 3aJa4 ((OSa,Z[a‘IeHHaH XUMUA».
CocraBicHue OKCIICPUMCHTAJIbHBIX 3aJla4, X BBIMMOJIHCHUC U 3alllTa. CMOTp 3HAHUI.

HToroBoe 3ansTue. O6CY)K,I[6HI/IC PE3YyIbTaTOB 3aHITHH T10 [mporpamMme 3a npomemm/lﬁ IroJ u 3a
BCC YCTBIPC roaa.

1.4 IINTAHUPYEMBIE PE3YJIBbTATDBI

[To okOHYaHMM BCEro Kypca LIKOJBHUKH OylyT YMETh MPUMEHSITh TEOPETUUYECKUE 3HAHUS NPU
pELlIeHUH 3aj]ay; peuaTh 3aJa4d OCHOBHBIMH CIIOCOOaMHU M METOJIaMH; COCTABIATh KOMOMHUPOBAaHHbBIE
331a4d C y4YaCTHEM OpPraHWYECKMX M HEOPraHWYECKHX BEIIECTB; BBINOIHATh PAa3JIMYHBIE BHJIbI
9KCHEPUMEHTAJIbHBIX 33/a4; HAaXOJUTh PALMOHAIBHBIM CHOCOO pelIeHus ONpelesNeHHON 3alaud U
IrPaMOTHO €€ 0pOpPMIISTh, & TAaKkKe paboTaTh C TECTOBBIMH 33JaHUSIMU 110 KHUTaM U C UCIIOJIb30BAaHUEM
UH(POPMALIMOHHBIX TEXHOJIOTUH.

O:xupaemble pesyabrarbl. llocie mnpoxoxkaeHWs mporpaMMbl 1-ro  roxa oOyudeHus
oOyyaromue OyayT:

* 110 m e m e «Pacmeopuviy.:

1) umems npedcmaenenue o pacTBOPE U €0 COCTABHBIX YaCTSIX;

2) 3Hamb OCHOBHBIC BHIbI KOHIICHTPALM pPacTBOPOB (NPOILICEHTHAS W MOJISPHAs); CIIOCOOBI
nepexosa OT OAHOrO BUAAa KOHUEHTpAUMH K JIPYroMy, OCHOBHBIE OTpaciad INPOM3BOACTBA, IJE

MIPUMEHSIOTCS pACUEThl HA PACTBOPBI;

3) ymems TIPOU3BOAUTH pacyeThl HA OIpPEICIIEHUE TMPOICHTHOW W MOJIIPHON KOHIIEHTpAIHid
pacTBoOpa; MepEeBOAUTH MOJIIPHYIO KOHIIEHTPAIIMIO B MPOIICHTHYIO M HA000POT;

* 110 m e M e « OCHOBHbIE NOHAMUSL U 3AKOHbL XUMUUY !

l) 3Hamb OCHOBHBIC 3aKOHBI U ITIOHATHA XUMHWH (aTOM, MOJICKYJIa, OTHOCUTCIIbHAsA aTOMHasd Macca,
OTHOCHUTCIIbHAs MOJICKYJISIpHAad Macca, KOJIMYCCTBO BCHICCTBA, MACCOBAA AOJII XUMUYCCKOT'O 3JICMCHTA
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B BEIIECTBE, HOPMaJbHbIC YCIOBHSI); 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH ABOIaJipo, YUCIIO
ABorazpo;

2) ymemp NpOU3BOIUTH PACUCTHI C UCTIOIH30BAHUEM OCHOBHBIX 3aKOHOB U TIOHSTHIA,
* 110 m e M e «l azoobpasnvie sewecmeay:
1) umems npeocmasnenue 06 0OCOOCHHOCTSIX CTPOCHHUS Ta3000pa3HbIX BEIIECTB;

2) ymemsp TIPOM3BOINTL pacyeThl Ha ONMpPEC/ICHHE OTHOCHTELHON IJIOTHOCTH Tra3000pa3HOro
BEIIIECTBA, BHIYHMCICHUE Yepe3 Hee OTHOCUTENILHOW MOJIEKYJISIPHON Macchl ra3000pa3HOTo BEILECTBA;
BBIUMCIIATH Maccy ra3oo0pa3HOro BelecTBa MO €ro o0beMy M O00BbEM IO H3BECTHOW Macce Mpu
HOPMAJIBHBIX YCIIOBUSIX C HMCIIOJIb30BAaHMEM MOJISIPHOTO OO0BbeMa Ta30B; OINPEACNISITh MOJICKYJISIPHBIE
(dbopMyIIbI BEIIECTB IO MACCOBBIM JOJISIM XUMUYECKUX 3JIEMEHTOB U OTHOCUTEIHLHON MIJIOTHOCTHU T'a30B.

KpOMe BbILICTICPCUYHUCIICHHOT'O 06yan01uHe IIoJIydyaTb BO3MOXXHOCTH HAYYHUTBCH COCTABIIATH
3agadyd 110 JaHHBIM TEMaM, 4YTO CHOCO6CTBy€T MOBBIIICHHUIO YPOBHA OTBCTCTBCHHOCTH Y4YCHHKA,
CaMOOILICHKHU U CTaTyCa pe6eHKa 3a CUYCT COPCBHOBATCIILHOI'O aq)Q)eKTa.

O:xupaemble pesyabrarbl. llocie mpoxoXkiaeHWs MporpaMMbl  2-To  rojga oOydyeHus
oOyuarorue OyayT:

* 110 m e M e «Pewenue 3a0au no xumuueckum ypasHeHusm»:
1) umems npeocmasnenue 0 XAMUIECKUX PEAKIMAX, UX BHAX;

2) 3Hamp OCHOBHBIC TPHHIUIBI PEIICHUS 3aa4 1O XUMHYSCKHM YPAaBHEHHSM; METOIUKY
peleHHs 3a/1a4 [0 XUMUYECKUM ypaBHEHUSM, €CIIM OJJHO U3 Pearupyromux BeleCTB JaHO B U30BITKE;
Ha BBIXOJ IPOJYKTa, IPUMECH, PACTBOPBHI;

3) ymems wucnons3oBaTh 3HaHHSA 1-rO0 roga OOYYEHUs;, JENaTh BBIYMCICHUS 1O XUMHUYECKUM
YpaBHEHUSAM Ha HaXO0XJIEHHE Macchl (KOJMYECTBA BEHIECTBA) NPOAYKTOB pEaKIHH IO Macce
(KonmMYecTBY BelIeCTBa) BCTYHAIOIIMX B PEAKLMIO BEIIECTB W HAaoOOpOT; pelaTh 3aJaud 110
XUMHYECKUM YpPaBHEHUSM, B KOTOPBIX YYacTBYIOT Ta3000pa3Hble BEIIECTBa, HCIONB3Ys 3aKOH
OOBEMHBIX OTHOIIEHUH Ta30B; MPOU3BOJUTH pacCyeTbl IO TEPMOXMMHUYECKUM YypaBHEHUSIM;
MPOU3BOTUTH PACUETHI 10 XUMUYECKIM YPaBHEHUSM (€CII OJHO U3 BEIIECTB JaHO B M30BITKE, HAa BBIXO/T
POIYKTa, IPUMECH, pACTBOPHI) M COCTABIIATH 3a/1a4H, UCIIOIb3YsI 3HAHUS O CBOICTBaX HEOPraHUYECKHUX
BEILECTB;

* 110 m e M e « OKUCAUMEeNbHO-80CCMAHOBUMENIbHBLE peaxkuyuu»:

1) 3Hamb 00 OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX pC€aknusax; O IIOHATHHU OKHCIUTCIIb H
BOCCTaAHOBHUTCIIb, IIOHATHUAX OKHUCIIMTEIIbHBIM U BOCCTAHOBUTEIbHBIN nponecc;

2) ymemob ONpCACIIATH CTCIICHU OKHCJICHUA XHUMHUYCCKUX 9JICMCHTOB, PAaCCTABIIATH
KOS(i)(l)I/IIII/IeHTBI B XHMMHUUYCCKHUX PEAKOHUAX C YYaCTHEM HCOPraHMYCCKHUX BCIICCTB MCETOAAMU

3JIEKTPOHHOTO OajaHca U MOJIypeaKIHii;

* 110 m e M e «I enemuueckas cé:a3b MeD/C()y OCHOBHbIMU K1ACCAMU HEOPSAHUYECKUX COCOUHEHULL):
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1) 3namb XUMHYECKUE CBOMCTBA M CIOCOOBI IMOJYYEHHS OCHOBHBIX KJIACCOB HEOPraHHYECKUX
COCIMHECHM;

2) ymMemb 3alUCHIBATh PEAKIMH «IETIOYKHA NPEBpPAICHUN», C YYaCTHEM HEOPraHHMYECKUX
BEIIECTB; pELIaTh W COCTAaBJIATh 3aJaud Ha «IENOYKM IPEBPAILIECHUI»; BBIIENATh IJIABHOE U
AQHAIN3UPOBATH X0/ PEIICHUS «LIEMTOYKH IPEBPAILEHUI».

* 110 m e m e «Kauecmeennvie peakyuu Ha HEOP2AHUYECKUE BEUeCNEay.

1) umems npedcmagnenue o Ka4ECTBEHHBIX PEAKIMAX M UX PUMCHCHNUH;

2)3name ¥ CcOONIONATh MpaBHJIA TEXHUKU OE30MACHOCTH NpH paboTe ¢ XUMHYCCKUMHU
BElIECTBAaMH U OOOPYAOBAaHHWEM; pPEareHTbl U METOJUKY IPOBEJIEHUS KAaueCTBEHHBIX peakUuil Ha

OCHOBHBIC KAaTHOHBI 1 aHHOHBI HCOPIraHNYCCKHUX BCIICCTB,

3) ymemp IPOJACIIBIBATD KAYCCTBCHHBIC PECAKIINU, IIPUMCHATDH IMOJTYYCHHBIC 3HAHUA IIPHU PCIICHUU
M COCTABJICHUH 3aJ1a4 Ha OIIPCACICHUEC BCUICCTB B paCTBOPC.

KpoMme BbllIENIEpeUnCIIEHHOrO LIKOJBHUKM ydarcs oO0jajaTh BOJEeH M HAaCTOMYMBOCTHIO B
JOCTH>)KEHUHM IIOCTaBJIIEHHOW LIEIHM, CTAHOBSATCS CIIOCOOHBI BECTH HCCIENOBATEIbCKYIO pPabOTy IO

OIIPCACIICHUIO XUMHUYCCKUX BCIICCTB.

O:xunaemble pe3yabrarbl. llocie mTpoOXoXKAeHHWs MporpaMMbl  3-TO  rojaa oOydeHus
obOyyJaromue OyayT

* 110 m e M e «Haxooicoenue MonekynApHou Gopmyibl OP2AHULECKO20 BeUjeCmea .

1) 3namp 06 0COOCHHOCTSIX CTPOCHUSI OPraHUYECKHUX BEILIECTB, UX MHOTOOOPA3HH U CBOWCTBAX;

2) ymems HaXOJUTh MOJICKYJISIPHYIO (HOPMYIy OPraHMYECKOro BELIECTBA [0 MACCOBBIM JOJISIM
BXOJILINX B HEro XMMHUYECKUX 3JIEMEHTOB, MO0 Macce (00beMy, KOJMYECTBY BEIIECTBA) MPOAYKTOB
CTOpaHUs U OTHOCUTENIbHOM IIOTHOCTH €r0 MapoB MO KaKOMY-IH00 Apyromy rasy;

* 110 m e M e «Pewenue 3a0au no xumuueckum ypagHeHUsM ¢ Y4acmuem opeanuieckux 6eujecmey:

1) 3Hame 0COOEHHOCTH XUMHUYECKHX MPOIIECCOB C y4ACTHEM OPTaHHYECKUX BEIIECTB;

2) ymemsb TIPOU3BOJIUTH PACUYEThI 0 XUMHUECKOMY YPAaBHEHHUIO; COCTABIIATh 3a/1aud C y4acTHEM
OpPraHUYECKUX BEIIECTB HAa HAX0XKJIEHHE MacChl, 00beMa, KOJIMUYECTBA BEIIECTBA MPOJIYKTA PEaKIIUH I

HNCXOJHOT'O BEIIECTBA, HA IIPUMECH, BBIXO/J ITPOAYKTA, H30BITOK OJHOT'O N3 UCXOJHBIX BCIUICCTB,

eriom e m e «l enemuueckas cesa3b Meofcdy OCHOBHbIMU Kaaccamu OpcaHU4eCKux CcOeOuHeHull.
I'enemuueckas ces3v OpP2AHUYECKUX U HEOPp2AHUYECKUX 6EeUeCm ).

1) 3Hame XUMHUYECKHE CBOWCTBA U CITOCOOBI TIOTYUSHHSI OPraHUYECKUX BEIECTB;

2) ymemp peuiath W COCTABIATH LEMOYKH MPEBPAIICHHI C ydaCTHEM OPraHMYECKUX BEIIECTB;
peuaTh pas3iMyHble BHUABI 3aJa4 IO LIEMOYKAM MPEBpalIeHUN C HCIOJIb30BAaHUEM OPTraHHMYECKUX
BEIIECTB; YMETh PellaTh U COCTaBJIAThH 3aaud MO LeTMOYKaM MpPeBpaIleHNid, KOTOPhIE YKa3bIBAIOT Ha
B3aUMOCBSI3b HEOPraHUYECKUX BEUIECTB C OPraHUYECKHUMU;
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* 110 m e M e « OKucaumenbHo-60CCMAanoB8UMeIbHblE peakyuury.

Ymems pacCTaBIIATH KOS(l)(bI/II_[I/ICHTBI B YPaBHCHHAX OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKuHﬁ C Yy4dJaCTUCM OPraHMYCCKUX BCUICCTB MCTOAOM JBJICKTPOHHOI'O OamaHca H METOJ0M
nonypeaxunﬁ; COCTaBJIATH YpaBHCHHUA OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;

* 110 m e m e «Kauecmeennoie peaxKkyuu Ha opeaHuvyecKue seuecmea ).

1) 3nams TexHHMKY OE30MACHOCTH MPH pPabOTe C OPraHUYECKUMHU BEIISCTBAMH, pPEarcHThl M
METO/IbI ITPOBE/ICHUS] KaYECTBEHHBIX PEaKUil Ha pa3IMyHble OPraHU4YeCKHe BEIECTBa;

2) ymemp IPOJACIIBIBATD KAYCCTBCHHBIC PECAKINU, IPUMCHATH INOJTYUCHHBIC 3HAHUWS ITPU PCHICHUN
N COCTABJICHHMU OSKCIICPUMCHTAJIBHBIX 3aJad Ha ONPCACICHUC OPraHMYCCKUX BCUICCTB B PACTBOPC,

pa6OTaTb C XUMHUYCCKUMHU BE€ICCTBAMHU U XMMHWYCCKUM 060py,HOBaHI/IeM.

KpOMe BBIICIICPCUYNCIICHHOTO INKOJBbHUKHN YYAaTCd YYUTHCA, Y HHUX PACHIUPACTCA KpYro3op,
IMOBBIIIACTCA YPOBCHb MHTCIIJICKTA.

O:xunaemble pe3yabTarhl. [locie mpoxoxaeHus mporpaMmsl 4-ro roja 00ydeHus: o0ydaronme
oynyT:

* 10 m e m e «Cmpoenue amoma, nepuooudeckuti 3akot /. U. Menoeneesay.:
1) 3nams cTpocHue aToMa,

2) ymemp, WCTONB3Ys TMEPUOJMUYCCKYI0 CHCTEMY SJIEMEHTOB, HM300paXkaTh 3JEKTPOHHBIC H
rpadgudeckue GopMysbl aTOMOB U HOHOB JJIEMEHTOB;

* 110 M e M e «Xumudeckas KUHemuKka u Kamanus. Xumudeckoe pagHosecue):

1) 3Hame OCHOBHBIC TPUHIIMITBI IPOTECKAHHS XUMHUYCCKUX PEAKIIHUIA;

2) ymemb TIPOU3BOANUTH PACUETHl M COCTABIIATH 3a/aud Ha OMpEIe/ICHHe CKOPOCTH XHMUYIECKOM
PC€aKy, KOHCTAHTBI PaBHOBCCHUS; MPOTrHO3UPOBATE TCUHCHHUEC XMMUUYCCKHUX peaKuHﬁ IIpu U3MCHCHUU
TEeMIIEpaTyphl, JaBJICHHS, KOHLIEHTPAUMN BEIIECTB, ACHCTBUU KaTaau3aTopa; MPOBOJUTh XUMUYECKUE
AKCIEPUMEHTHI;

* 110 m e m e «Pacmeopuviy:

ymMemb TPOU3BOJIUTH PACUETHI HA OMNPEEICHUE KOHLIEHTPAIMN MPU CMEIIUBAHUKM PACTBOPOB; C
MIOMOILIBIO PA3JIMYHBIX PACYETOB NEPEXOAUTH OT OJHOTO BHAA KOHUEHTPAUMMN K APYromy; FOTOBUTH
pacTBOPBI 3aJaHHOM KOHIIEHTPALIHUH;

* 110 m e M e «lIpomvluLienHoe noayueHue adCHEUUUX HeOPSAHUYECKUX BeUIeCMBH) .

1) 3namb TPOMBINUICHHBIC CIIOCOOBI TOJIYYCHUS aMMHaKa, CEPHOW KHCIIOTHI; O BaKHEHIIMX

XUMHUYCCKUX 3aBOJAax B Poccun m YensOuHCKOM O6J'IaCTI/I; O BJIMAHUU XHUMHUYCCKHUX MPOU3BOJCTB Ha
9KOJIOTUYCCKYHO O6CTaHOBKy MECTHOCTH,
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2) ymemsp p€llaTb W COCTABJIATH 3aJadd M0 THIHWYHBIM TEXHOJIOTMYECKHMM IIpUEMaM
IMPOMBIIIJICHHOTI'O IMOJIYYCHHA aMMHaKa 1 CepHOﬁ KHCJIOTHI,

eno m e m e «Memannviy:

1) 3namb OCHOBHBIC CBOWCTBA U CIIOCOOBI TIOJIYUYCHHUS METAJLIIOB,

2) ymemp TIPUMEHATH TOJIyYEHHBIC 3HAHHUS NPU PEIICHHW 3a7ad Ha OCHOBHBIC CBOMCTBAa U
CHOCOOBI MOJYYCHHS] METAJUIOB; MPOBOJIUTh XUMHUYECKHE AIKCIIEPHUMEHTHI; COCTABJIATH ypaBHEHUS
3JICKTPOJIM3a M peniaTh 10 HEMY Pa3IuvHbIC TUITBI 33714,

110 m e m e «Hememannviy:

1) 3HQmMb OCHOBHBIC CBOMCTBA HCMCTAJUIOB, UX PacCIIOJOKCHUC B HepHOﬂquCKOﬁ Ta6J'II/II_Ie;
OCHOBHEIC CIIOCOOBI MMOJIy4YCHHA HEMCTAJIJIOB;

2) ymemp IIPUMCHATDH HOJYUCHHBIC 3HAHUWA MPHU PCHICHUU PA3JIMYHBIX THUIIOB 3a/a4; IIPOBOAUTH
XUMHUYCCKUC SKCIICPUMCHTBI; OCYIICCTBJIATE U COCTABJIATH TCHCTUYCCKUEC LICIIOYKH, YKA3hIBAIOIIUC HA
B3aMMOCBA3b HEMCTAJJIOB U MCTAJIJIOB.
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PA3JIEJI 2. KOMILUIEKC OPTAHU3AIIMOHHO-IIEJATOTrMYECKHUX YCJIOBUM

2.1. KAJIEHJIAPHbI YYEBHBIN I'PA®UK
Kanennapusiil yueOHbIH rpaduk COCTaBIIACTCS Ha KQXKIbIA YUE€OHBIHN roJ1 11 KOHKPETHOM TPYIIIBI
oOydJaronuxcs.
KAJIEHIAPHBINA YUYEBHBIN I'PA®UK ITEPBOI'O I'OJA OBYUEHMSI (8 kinacc)

Nerr/m | Jlara Tema 3ansaTHA KonuuectBo yacos
Bcero Teopus IIpakTrka
1. | 06.09 | Beoauoe 3ausitue. Th 1 1
PactBopsl (9 yacoB: 34 Teopusi; 64 NpaKTHKA)
2. | 13.09 | BeruucieHue MacCcoBOU JOJIHA 2 1 1

20.09 | pacTBOpEHHOTO BEIIECTBA U MACCHI
BEIIIECTBA B PACTBOPE.

3. | 27.09 | Pacuersl, CBA3aHHBIE C MOJISIPHOU 3 1 2
04.10 | koHICHTpaLHEH
11.10
4, | 18.10 | Ilepexoxa OT OJHOTO BHJIA 4 1 3
25.10 | KOHLIEHTPAIUH K IPYTOMY
08.11
15.11
OcHoBHbIE IOHATHS U 3aKOHBbI XUMHH (16 yacoB: 34 Teopus; 134 npakTHKa)
5. | 22.11 | PacueT OTHOCHUTEIHLHON MOJIIPHOM 2 1 1
29.11 | Macchl COEINHEHNS
6. | 06.12 | BeruncieHue OTHOCUTEIBHOM MacChl 1 1
JJIEMEHTOB B BEILIECTBE
7. | 13.12 | Onpenenenre MacCOBOM JOIH 1 1
XHMHYECKOTO DJIEMEHTA B BEIIECTBE
8. | 20.12 | PacueT Macchl d1eMEHTA 10 U3BECTHOMN 1 1

MaccCe BCUIECTBA, COACPKAIICTO
JaHHBIN dJIEMEHT

9. | 27.12 | Beruncienne Maccsl BEIIECTBA 10 1 1
Macce 3JIEeMEHTa B HEM

10.| 10.01 | MapuBuayansHble KOHCYIbTAIIUU 1 1

11.| 17.01 | BeruuciieHue KOJIMUYECTBA BELIECTBA 10 1 1
ero macce

12.| 24.01 | Pacyer Macchl 10 U3BECTHOMY 1 1
KOJIMYECTBY BEIECTBA

13.] 31.01 | UaauBuayansHbIe KOHCYJIBTAIIUN 1 1

14.| 07.02 | Pacuer npocreiimieii popmyIbt 2 1 1

14.02 | BemecTBa 110 MACCOBBIM JIOJISIM
DJIEMEHTOB B COEAUHEHUN

15.] 21.02 | UapuBuayanbHbIe KOHCYJIBTAIIUN 1 1

16.| 28.02 | Pacuer uncna yacTuil (MOJICKY, 2 1 1
07.03 | aTomOB) 1O ero Macce, 0 KOJIMYECTBY
BellecTBa Uiy Mo oovemy. Yucio
ABoraapo

17.| 14.03 | nauBuyasbHBIC KOHCYJIbTAIIUN 1 1

I'a3000pa3Hble BemecTBa (8 yacoB: 24 Teopus; 64 NpaKTHKa)
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18.| 21.03 | Th. OnpeneneHue OTHOCUTEIHLHOU 2 1 1
04.04 | mmoTHOCTH rasza
19.| 11.04 | BeruucieHue OTHOCUTEILHOMN 1 1
MOJIEKYJISIPHOM Macchl 1O €ro
OTHOCHUTEJIbHOW INIOTHOCTH
20.| 18.04 | Ompenenenne Macchl Ta3000pa3HOTO 1 1
BELIECTBA 10 €r0 00bEMY NpHU
HOPMAaJIbHBIX YCJIOBUSAX. MOJISIpHBII
00bEM razoB
21.| 25.04 | Beruucnenue o0bemMa ra3000pa3HOTo 1 1
BEIIIECTBA 10 €T0 Macce, M0 KOJIHYECTBY
BEIIeCTBA
22.]1 16.05 | Onpenenenue GopMyIIbl BeIeCTBA 1O 2 1 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB U
OTHOCUTEJIbHOW IJIOTHOCTH ra3a
23.| 23.05 | MuauBuayalibHble KOHCYNbTALUN 1 1
24.| 30.05 | UroroBoe 3aHsiTHE 1 1

Uroro: 35 yacos

KAJIEHIAPHBINA YUYEBHBIN I'PA®UK BTOPOI'O I'OJA OBYUYEHMSI (9 kiacc)

Neri/m | Jlara Tema 3aHaTHA KomnuuecTBo yacos
Bcero Teopus IIpakTrka
1. BBoanoe 3austue. Th 1 1
Penienne 3a1a4 no XUMHYECKUM ypaBHeHUsIM (20 yacoB: 64 Teopus; 144 mpakTuka)
2. Brruncnenue Macchl (KOJTHYECTBA 2 1 1
BEIECTBA) 00pa3yIOMIMXCS BEIIECTB 11O
Macce (KOJIMYECTBY BEIECTBA)
BCTYIHBIINX B PEAKIIHIO BEIECTB
3. Brruucienue o6beMa ra3oB 1o 1 1 1
M3BECTHOM Macce (KOIMYECTBY
BEIIECTBA) OJIHOTO M3 BCTYITUBIIUX B
PEaKIUIO WM MOTYYHUBIIUXCS B
pe3yJIbTaTe e¢ BEIIeCTB
4, WNHauBuyanbHble KOHCYJIbTAllUN 1 1
5. Pacuer 00beMHEIX OTHOIIIEHUI Ta30B 2 1 1
M0 XUMUYECKUM YPaBHEHUSIM
6. PacueTsl M0 TEpPMOXUMHUYECKUM 1 1
YpaBHEHUSIM
7. PacyeTbl M0 XMMHUYECKUM ypaBHEHUSM, 3 1 2
€CJIM OJTHO M3 PEearupyroIINX BEIIeCTB
JIaHO B M30BITKE
8. WNupnuBuayanbHble KOHCYJIbTAlUN 1 1
9. OmnpeeneHre MacCOBOM WITH 00bEMHOM 2 1 1
JIOJTM BBIXO/1a IPOAYKTA OT
TEOPETUICCKH BO3MOXKHOTO
10. NunuBuyanbHble KOHCYIbTAIIMN 1 1
11. BrrunciieHne Maccsl WM 00beMa 2 1 1
MIPOJIYKTA PEAKIIUH 110 U3BECTHOU
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Macce WIn 00beMy HUCXOIHOTO
BEII[ECTBA, COJICPIKAIIECTO IIPHUMECH

12. Haxoxnenne macchl (KOJIU4ecTBa, 2 1 1
00beMa) IPOIyKTa PEaKIMH 110
MCXOJHOMY BEIIECTBY, HAXOSAIIEMYCS
B pacTBOpe
13. WMHauBuyaibHbIE KOHCYIbTALUN 1 1
OKHNCIUTEIbHO-BOCCTAHOBHUTEIbHbIE peakuum (5 4acoB: 24 Teopusi; 34 NPAKTHKA)
14. OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC 2 1 1
peaxiuu. PaccranoBka
KOA(HUITMEHTOB METOJIOM
9JIEKTPOHHOTO OasiaHca
15. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 2 1 1
peakiuu. PaccranoBka
KO3 (HUITUEHTOB METOIOM
MOJIypeaKkui
16. WuauBuayaibHbIe KOHCYIbTAIUN 1 1
I'eHeTH4YecKasi CBSA3b MeKIYy OCHOBHBIMH KJIACCAMHU HEOPTaHUYECKUX COeTUHEHUI
(3uaca: 14 Teopusi; 24 NPAKTHKA)
17. Haxoxnenue Maccel (KoinuuecTBa 3 1 2
BEIECTBA, 00bEMa) IO IIETOYKE
MIPEBPALLICHHI
Ka4vecTBeHHbBIE peaKkluy HA HeOPraHuvdecKue BemecTna (5 yacoB: 24 Teopusi; 34 NpaKkTHKA)
18. Pemrenne 3ama4 Ha Ka4ECTBEHHOE 5 2 3
ornpezeNieHue KAaTHOHOB M aHHOHOB
HEOPTaHMYECKUX BEIICCTB
19. HroroBoe 3aHsiTHE 1 1

Hroro: 35 yacos

KAJIEHIAPHBINA YYEBHBIN I'PA®UK TPETBET'O I'OJIA OBYUEHMUS (10 kaacc)

Nomi/mm | [lara Tema 3anaTus KonmuectBo wacoB
Bcero Teopus IIpakTrka
1. BBoanoe 3ansatue. Th 1 1
Haxo:xnenune mosiekyasipHoi ¢opmMyJibl OPraHM4ecKoro Bemecrsa (S yacos: 24 Teopus; 34
NPaKTHKA)
2. Haxoxnenue MonekynsapHoil popmysisl 2 1 1
BEIIECTBA [10 MAaCCOBBIM JI0JIIM
BXOJISIIIUX B HETO XMMHYECKHX
2JIEMEHTOB
3. Haxoxnenue MonekynsapHoil popmysis 2 1 1
ra3o00pa3HOro BEIEecTBa M0 Macce
(00BEMY, KOJTMYECTBY BEIIECTBA)
IPOAYKTOB CTOPaHMsI U IMJIOTHOCTH €r0
apoB M0 KaKOMY-JIN0O IPYroMy raszy
4, WHauBuyanbHas KOHCYJIbTALMS 1 1

Pemenue 3a1a4 no XUMHYECKHM YPABHECHUSAM C YYACTHEM OPraHu4€CKHUX BECIIECCTB

(8 yacoB: 34 Teopus; S4Y NpaKTHKA)
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5.

Haxoxnenne maccel (00bema)
MIPOJIYKTa PeakInu 1Mo Macce (00beMy)
MCXOJIHOTO OPTaHUYECKOT0 BEIECTBA,
COJIepKaIIero MpUMecH (Ha IpuMepe
QJIIKAHOB, AJIKEHOB, aJIKaJHEHOB,
AJKUHOB)

Pemenue 3aga4 Ha BBIXOI MPOJYKTA

2

[

Pemrenne 3aJa4 Ha H30BITOK OAHOI'O U3
BCIICCTB

3

I'eneTnyeckas cBsA3hb MEXK1Y OCHOBHBIMU KJIaCCaMHU OPraHuI€CKHUX COCHHHeHHﬁ.
I'eneTn4yeckas cBs3b OPraHu4e€CKUX U HEOPraHUYECCKUX BCIICCTB (10qac03: 34 TEOpUs; 74

NMPAKTHKA)

8.

Ocy1iecTBieHHE LIETTOYKU
MIpEBpAILCHUH, peIlIeHUE TT0 Hel
JKCTIEPHMEHTANbHEIX 33734 (Ha
npuMepe YIrIIeBOJIOPOJIOB)

3

1

2

Ocy1iecTBieHHE LIETTOYKH
MIPEBpAILICHUH, PEIICHUE 110 Hel
JKCIIEpUMEHTANBHBIX 337124 (Ha
pUMepe KUCIOPOICOAEPKAIINX
OpPraHUYECKUX BEIIECTB)

10.

Ocy1ecTBiIeHHE LENOYKH
IIPEBPAILCHMI, CBA3BIBAIOIIECH
OpPraHMYECKHUE U HEOPTaHUYECKHE
BelecTsa. Pemenne o Hen
SKCIIEPUMEHTAIBHBIX 3a4a4

11.

Ocy1iecTBiieHNE LIENOYKH
MIPEBPAILCHUH, PEIICHUE IO HEN
SKCIIepUMEHTANLHEIX 33724 (Ha
IpUMepe a30TCOAEPIKAIUX BEIIECTB)

12.

I/IHI[I/IBI/I)IyaJ'IBHaH KOHCYJIbTallU

1

1

Oxucan

TCJIbHO-BOCCTAHOBUTCJ/IBHBIC PpCAKIIUN (

3yaca: 14 Teo

Usl; 24 NPaKTHKA)

13.

PaccranoBka k03¢ (UIIMEHTOB B
OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIX
PEaKIMAX C yYaCTHEM OpPraHUYECKuX
BEIIIECTB METOIaMH1 3JIEKTPOHHOTO
OanaHca U Moyypeakiui

3

1

2

KauyecTBeHHBbIE peakliuy HA Opraiuvyeckue Bemecrna (74acoB: 24

TeopHusi; Su n

AKTHKA)

14.

OmnpeneneHre OpraHMUECKUX BEIIECTB
C ITOMONIBIO KAYECTBEHHBIX PEAKIUI
(amkaHBbI, HETIpeIeIbHbIC
YTJIEBOJIOPOBI, OTHOATOMHBIE
npeenbHbIe CTUPTHI, MHOTOATOMHBIE
CIUPTHI, (PEHOIBI, ATTBACTH/IBI,
KapOOHOBBIE KUCIOTHI (0COOEHHOCTh
MYpaBbUHOM KHUCIIOTHI), OCITKH, KUPHI,

YIJIEBOJIbI)

4

2

2

15.

Pemenne sxciepruMeHTANBHBIX 3a4a4
110 OPraHUYECKON XUMHUH

16.

MNuauBunyanbHas KOHCYJIbTALMS
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17.]

‘ HTorosoe 3ansaTue

1

1

Utoro: 35 yacos
* DKCIepHMEHTaIbHBIE 33124l BHIIONHAIOTCS B 3aBHCUMOCTH OT COJIEPKAHMS PEAKTHBOB B
nabopaTopuu

KAJIEHJIAPHBIA YYEBHBIN I'PA®UK YETBEPTOI'O I'OJIA OBYUEHHUA

(11 knacc)
Neni/m | Jlata Tema 3ansTHsS KonuuecTBo yacos
Bcero Teopus [IpakTuka
1. BBoanoe 3anstue. Th 2 2
Ctpoenue atoma, nepuoandecknii 3axon /I. U. MenpgeseeBa (2 yaca: 14 reopusi; 14 npakTuka)
2. Hamnrucanue 371eKTpOHHBIX U 2 1 1

rpaduueckux GopMya aTOMOB M HOHOB
2JIEMEHTOB

XuMHYecKasi KHHEeTHKA H KaTaan3. XHMHYecKoe paBHoBecHe (5 yacoB: 2 4 Teopus; 3 4

NMPAKTHKA)

3. PacueTsl ckopocTH peakiuu 1o 2 1 1

M3MEHEHHUSM KOHIICHTpAIUi BEIIECTB,

JTABJICHUS], TEMIIEPATYPHI
4. OrnpezesieHne KOHCTAHTBl PABHOBECUS 1 1
S. Pemenue 3ai1ay Ha cMenieHue 2 1 1

XUMHYECKOT'O PaBHOBECHUS MTPU

U3MEHEHHU TeMIIePaTypHl, TaBICHHUS,

KOHIIEHTpALUK BELIECTB, IEUCTBUU

Karanu3aTtopa. BeimosiHeHne

HKCIEPUMEHTAIBHOM paboThI

PacTBopsl (4 yaca: 24 Teopus; 24 NPaAKTHKA)

6. 3aJlauy Ha CMEIIMBAHUE PACTBOPOB 2 1 1
7. Ilepexon oT ogHOrO BUAA 2 1 1

KOHIIEHTpAaLU K IPyromy.
BrinosHeHnE SKCIEPUMEHTAIBHON
paboThl

IIpombIIEeHHOE MOJIy4YeHHEe BasKHEHIMX HEOPraHUYeCKUX BemecTs (4 yaca: 14 Teopust; 34

NPaKTHKA)
8. Pemenue 3amay Ha TUITUYHEIE 4 1 3
TEXHOJIOTUIECKUE TIPUEMBI
MPOMBIIIJICHHOTO MOJy4€HUs BEIECTB
(Ha mpuMepe CUHTe3a aMMHaKa,
METaHOJ1a, POU3BOJCTBA CEPHON
KHCJIOTBHI)
MetaJsbl (5 yacoB: 24 Teopusi; 34 NPAKTHKA)
9. Pemenue 3ama4y Ha OCHOBHBIE CBOMCTBA 3 1 2
MeTaJuloB. BeinoiaHenue
SKCIIEPUMEHTAILHOM paboThl
10. DNeKTpoan3 2 1 1
Hemertasbl (4 yaca: 14 Teopusi; 34 npakTuka)
11. Pemenue 3ama4y Ha OCHOBHBIE CBOMCTBA 4 1 3

HEMCTAIJIOB U UX COGHHHQHHﬁ.
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BrinosiHeHUE SKCIEPUMEHTAIBHOMN
paboThI

O0600menue (8 yacos: 24 Teopun

s1; 64 MpaKkTHKa)

12. KoMOuHMpOBaHHBIE 3a]1a4H 110 3 2
HEOPraHWYECKON U OpraHu4eCcKOn
XUMUH
13. IToaroroska k EI'D. TecToBrle 3amanus 4 3
14. NunuBuyanbHas KOHCYJIBTAIHS 1 1
15. HTorosoe 3ansiTue 1 1

Hroro: 35 gacos
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3roxa OEY‘IEHHH (ZO 4acoB: 2 yaca B HeJeJ110 — 9 KJjacc)
KAJIEHAAPHBIN YYEBHBIU 'PA®UK ITEPBOI'O I'OJIA OBYYEHUA

Nerr/m | Jlara Tema 3ansaTHA KonunuectBo yacoB
Bcero Teopus IIpakTrka
1. | 01.09 | BBoauoe 3ausitue. Th 1 1
PactBopsl (10 yacos: 34 Teopusi; 74 NPaKTHKA)
2. | 01.09 | Beruucienue MacCoBOU JOJIHA 2 1 1
08.09 | pacTBOpEHHOTO BEIIECTBA U MACCHI
BEIIIECTBA B PACTBOPE.
3. 1 08.09 | Pacuersl, cBA3aHHBIE C MOJISIPHOU 3 1 2
16.09 | koHUEeHTpanUeH
16.09
4. | 22.09 | Ilepexox oT 0HOTO BUIA 4 1 3
22.09 | KOHIIEHTpAIMH K IPYTOMY
29.09
29.09
5. 106.10 | ManuBuayanbHbIe KOHCYJIBTAIIMN 1 1
OcHOBHbBIE NOHATHS U 3aKOHbI XUMHUM (16 yacoB: 34 Teopus; 134 npakTHKa)
6. | 06.10 | Pacuer oTHOCHTENBHOI MOJIIPHOM 2 1 1
13.10 | maccel coequHEHN
7. | 13.10 | Beruncienue OTHOCUTEIBHOM MacChl 1 1
3JIEMEHTOB B BEIIECTBE
8. | 20.10 | Onpenenenne MacCOBOM JTOIH 1 1
XHMHYECKOT0 2JIEMEHTA B BEIICCTBE
9. | 20.10 | PacueT macchl IeMEHTa 10 U3BECTHOM 1 1
Macce BeIeCTBa, COAEePKAIIETO
JTaHHBIN DJIEMEHT
10.| 27.10 | BerunciieHre MacChl BEIIECTBA 10 1 1
Macce 3JIEeMEHTa B HEM
11.]| 27.10 | UaauBuayanbHbIe KOHCYJIBTAIIUU 1 1
12.1 10.11 | BeluuciieHHe KOIMYECTBA BEIIECTBA MO 1 1
ero macce
13./ 10.11 | Pacyer macchl 110 U3BECTHOMY 1 1
KOJIMYECTBY BEIIECTBA
14. WNHauBuyanbHble KOHCYJIbTAlUN 1 1
15.| 24.11 | Pacuer npocreiitieii hopmMyITbl 2 1 1
24.11 | BemrecTBa 110 MACCOBBIM JIOJISIM
9JIEMEHTOB B COSUHEHUHU
16.| 01.12 | apuBuayanbHble KOHCYJIbTAIIUU 1 1
17.1 01.12 | Pacuer uncia yacTuIl (MOJICKY, 2 1 1
08.12 | aTomOB) 1O €ro Macce, 0 KOJIMYECTBY
BelllecTBa Ui Mo o0vemy. Uucio
ABoraapo
18.| 08.12 | npuBuayanbHble KOHCYIbTAIIUU 1 1
I'a3000pa3ubie BemecTBa (8 yacoB: 24 Teopus; 64 NpPaKTHKA)
19.1 15.12 | Omnpenenenue OTHOCUTEIHHON 2 1 1
15.12 | mmoTHOCTH Ta3a
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20.] 15.12 | BeruucneHue OTHOCUTEIBHOMN 1 1
MOJIEKYJIIPHOM MacChI 110 €r0
OTHOCHUTEJILHOM IUIOTHOCTH

21.| 22.12 | Onpexenenne Macchbl ra3000pa3HOTO 1 1
BELIECTBA 10 €r0 00bEMY NpU
HOPMAaJIbHBIX YCIOBUSAX. MOJISIpHBII
00BbEM razoB

22.| 22.12 | Beruucnenue oobemMa ra3000pa3Horo 1 1
BEIIIECTBA 10 €r0 Macce, M0 KOJTUYECTBY
BEIIIECTBA

23.1 12.01 | Onpenenenue GopMyIbl BelIeCTBA MO 2 1 1

12.01 | MaccoBBIM JOJISM JIEMEHTOB U
OTHOCHUTEJILHOHU INIOTHOCTH ra3a

24.1 19.01 | MuauBuayalibHbIE KOHCYNbTALUN 1 1
Penenne 3a1a4 no XuMu4ecKuM ypaBHeHusim (20 yacoB: 64 Teopusi; 144 npakTuka)
25.| 19.01 | Beraucienne Macchl (KOJTHYECTBA 2 1 1

26.01 | BemiecTBa) 0OpPa3yOUIUXCS BEIIECTB IO
Macce (KOJIHYECTBY BEIeCTBA)
BCTYIHBIINX B PEAKIIUIO BEIICCTB

26.| 02.02 | Beruucnenne o0beMa ra3os 1o 1 1 1
U3BECTHOM Macce (KOJIMYECTBY
BEIIIECTBA) OJTHOTO M3 BCTYIUBIINX B
PEAKIIMIO WJIH TTOJTYIHBIINXCS B
pe3yJIbTare e¢ BEIIeCTB

27.| 02.02 | MaauBuayalbHbIe KOHCYIbTAIUN 1 1
28.1 09.02 | Pacuer 00BEMHBIX OTHONICHHIA T'a30B 2 1 1
09.02 | 1o XUMHUYECKUM YPaBHEHUSIM
29.] 16.02 | PacueTsl Mo TEPMOXUMUYECKAM 1 1
ypaBHEHUSIM
30.] 02.03 | PacueTsl Mo XUMHYECKUM YpaBHEHUSIM, 3 1 2

02.03 | ecnu 0JJHO U3 pearupyOIIUX BEIIECTB
16.03 | maHO B U30BITKE

31. MHuBuayanbHble KOHCYJIbTAlUA 1 1
32.| 23.03 | Onpenenenre MacCOBOM WIIH 00BEMHOM 2 1 1
23.03 | moym BBIXOJA MPOJIYKTA OT
TEOPETUYECKH BO3MOXKHOTO
33. WNunuBuayanbHble KOHCYJIbTAlUN 1 1
34.] 30.03 | Beruncnenue Maccel Wik 00beEMa 2 1 1

30.03 | mpoxykTa peakuuu Mo U3BECTHOM
Macce Wi 00beMy HCXOTHOTO
BEIIIECTBA, COJIEPKAILET0 MPUMECH

35.| 06.04 | HaxoxmeHue Macchl (KOJUIECTBA, 2 1 1
06.04 | o6bemMa) MpoAyKTa peakluy 1Mo
HCXOJTHOMY BEIIECTBY, HAXOISIIEMYCS
B PacTBOpe

36. NunuBuyanbHbIe KOHCYIbTAIIUN 1 1

OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIC peaKnu (S yacoB: 24 Teopus; 34 NPaKTHKA)




TOUYKA \!Pocm

37.1 13.04 | OKHUCIUTENBHO-BOCCTAHOBUTEILHEIC 2 1 1
13.04 | peakumu. PaccranoBka
KOA((HUITMEHTOB METOJIOM
3JICKTPOHHOTO OajiaHca
38.] 20.04 | OkHUCIHUTENHHO-BOCCTAHOBUTEILHEIC 2 1 1
20.04 | peaknuu. PacctanoBka
KOX((HUITMEHTOB METOJIOM
MOJTypPEAKIIHI
39.| 27.04 | UanuBuayanbHble KOHCYJIbTAIIUH 1 1
I'eHeTH4YecKkasi CBSI3b MeKIy OCHOBHBIMH KJIACCAMHU HEOPTaHUYECKHX COeTNHEeHUI
(3uaca: 14 Teopusi; 24 NPaKTHKA)
40.| 27.04 | Haxoxnaenue macchl (KOJIMYECTBA 2 1 1
04.05 | BemecTBa, 00BEMA) IO METIOYKE
MIpeBpaICHUI
41.|1 04.05 | nguBuayaibHBIC KOHCYJIBTAIUN 1 1
KauecTBeHHBbIE peaKIIiM HA HeOpraHuyeckue BemecTna (5 yacoB: 24 Teopusi; 34 NPaKkTHKA)
42.| 11.05 | Pemrenue 3a71a4 Ha KaYeCTBEHHOE 5 2 3
11.05 | onpeneneHne KAaTHOHOB U AHHOHOB
18.05 | HeopraHMYECKHX BEIECTB
18.05
25.05
43.| 25.05 | Mrorosoe 3ansTHE 1 1

HUroro: 70 yacos
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1 ron OBYUEHMS (105 yacos: 3 yaca B Hemearo — 10-11 kiacc)
KAJIEHJIAPHBIN YUYEBHBIN T'PA®UK

Neri/in

Hara

Tema 3agaTus

KomngecTBo yacos

Bcero Teopus

IIpakTrka

06.09

BBoanoe 3austue. Th

1

1

Ctpoe

HHe aToMa, nepuoanyeckuii 3axkon JI. U. MennesieeBa (2 yaca:

14 Teopus; 14 npakTHKa)

06.09
08.09

Hanmcanue 3J1eKTpOHHBIX U
rpaduueckux GopMya aTOMOB M HOHOB
2JIEMEHTOB

2 1

1

OcHOBHbIE NOHATHS M 3aKOHbI XUMHH

(7 wacoB: 74 mpaKkTHKA)

13.09

Pacuer oTHOCHTENIBHON MOJISIPHOM
Macchbl coeqnHeHus. BeruucieHue
OTHOCUTEIIEHON MacChI 3JICMEHTOB B
BemiecTBe. OnpeiesieHrne MacCoOBOM
JIOJIA XMMUYECKOTr'0 3JICMECHTA B
BEIIECTBE.

1

13.09

Pacuer Macchl i1eMeHnTa 1o u3BECTHOU
Macce BElIeCTBa, COJICPIKAILETO
MAHHBIA DJIEMEHT

15.09

Brruucnenue Macchl BelliecTBa mo
Macce 3JICMCHTa B HEM

20.09

BrIuncnenue KoiaMdecTBa BelecTBa Mo
€ro mMacce

20.09

PacueT Maccel o HN3BCCTHOMY
KOJIMYCCTBY BCUICCTBA

22.09

Pacuet npocreitmeit popmysl
BEIIECTBA I10 MACCOBBIM JI0JIAM
JJIEMEHTOB B COCIUHEHUHU

27.09

Pacuer uncna yactun (Moaexy,
aTOMOB) TI0 €r0 Macce, MO KOJIMYECTBY
BEILIECTBA UM 110 00beMy. Uncio
ABorazipo

I'a3000pa3Hble BenecTBa (5 4acoB: 5S4 NPaKTHKA)

10.

27.09

Onpenenenre OTHOCUTENbHOMN
IUIOTHOCTH rasa

1

11.

29.09

Brruncienre oTHOCUTENBEHON
MOJIEKYJIIPHOM MaccChl 10 €ro
OTHOCHUTEJILHOM IUIOTHOCTH

12.

04.10

Omnpenenenue Macchl ra3000pa3HOTo
BEIIEeCTBa 10 €ero 00beMy Npu
HOPMAJIBHBIX YCIOBUAX. MOJISPHBIN
00BEM Ia3oB

13.

04.10

Brruncnenue oobeMa razoo00pa3Horo
BEIIEeCTBa 10 €ro Macce, M0 KOJIHMYECTBY
BEI[ECTBA

14.

06.10

Omnpenenenne GopMyIbl BEIIECTBA MO
MaCCOBBIM JIOJISIM JIEMEHTOB U
OTHOCHUTEJIbHOM IJIOTHOCTH rasa




TOUYKA \!Pocm

PactBopsl (12 yacoB: 34 Teopusi; 94 NpaKTHKA)

15.1 11.10 | BeruuciieHue MaccoBOI 10U 2 1 1
11.10 | pacTBOpPEHHOTO BEMIECTBA H MACCHI
BEIIECTBA B PaCTBOPE.
16.| 13.10 | Pacuertsl, CBS3aHHBIC C MOJISIPHOM 3 1 2
18.10 | koHUEHTpanUeH
18.10
17.| 20.10 | Ilepexox OoT OJAHOTO BHA 4 1 3
25.10 | KOHIIGHTpAIHA K IPYTOMY.
25.10 | BeimoaHeHue YKCIIEpUMEHTATBHON
27.10 | paboTsl
18.| 08.11 | 3agauu Ha cMeNIMBaHUE PACTBOPOB 3 3
08.11
10.11
Pemrenue 3a1a4 no XumMmu4ecKuM ypapHeHusiMm (19 yacos: 74 teopusi; 124 npakTuka)
19.| 15.11 | Beruucienue Macchl (KOJIMYECTBA 2 1 1
15.11 | BemrecTBa) 0Opa3yOIUXCS BELIECTB MO
Macce (KOJIHYECTBY BEIeCTBA)
BCTYIHBIINX B PEAKIIUIO BEIICCTB
20.| 17.11 | Beraucienue oobeMa ra3oB 1o 1 1
U3BECTHOM Macce (KOIMYECTBY
BEIIIECTBA) OJTHOTO U3 BCTYNHBIINX B
PEaKIUIO WK MOTYYUBIINUXCS B
pe3yabTaTe ee BEIIeCTB
21.| 22.11 | Pacuer 00BEMHBIX OTHOIIICHUH Ta30B 2 1 1
22.11 | MO XUMUYECKUM YPaBHEHUSIM
22.1 24.11 | PacueTsl 10 TEPMOXUMUYECKUM 1 1
YPaBHCHUSIM
23.1 29.11 | PacueTrbl 10 XUMHUYECKUM YPaBHEHUSM, 3 1 2
29.11 | ecnu OHO M3 PEATUPYIOIINX BEIECTB
01.12 | nano B U30BITKE
24.1 06.12 | OnpeneneHre MacCOBOM WIIH 00BEMHOM 2 1 1
06.12 | momu BBIXOA MPOIYKTA OT
TEOPETUYECKH BO3MOKHOTO. Pemenne
3a/1a4 Ha BBIXOJ MPOJIyKTa
25.| 08.12 | Beruncienne Maccel WM 00beMa 2 1 1
13.12 | npoaykTa peakluu 10 U3BECTHOM
Macce Ui 00beMy UCXOIHOTO
BEIIIECTBA, COJIEPKAILETO MPUMECH
26.| 13.12 | HaxoxaeHue Macchl (KOJHMIECTBA, 2 1 1
15.12 | o6bema) mpoayKTa peaKiiu Mo
HCXOJTHOMY BEIIECTBY, HAXOASIIEMYCS
B pacTBOpe
27.| 20.12 | Haxoxnenue macchl (00bema) 4 1 3
20.12 | mpoxykTa peaknuu o macce (00bemy)
22.12 | ICXOIHOTO OPTaHUYECKOTO BEIIECTBA,
27.12 | comeprkarmiero npuMecu (Ha IpuMepe
QJIKAHOB, AJIKCHOB, aJIKAJMEHOB,
AJIKUHOB)
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Haxo:xnenune mosekyasipHoii ¢opmMyJibl OpraHM4ecKoro Bemecrsa (6 yacos: 24 Teopus; 44

NMPAaKTHKA)
28.| 27.12 | HaxoxaeHue MOJIEKYIApHOU (OpMYITbI 2 1 1
29.12 | BemiecTBa 110 MAaCCOBBIM JOJISAM
BXO/AIINX B HETO XUMUYCCKUX
2JIEMEHTOB
29.] 10.01 | HaxoxxaeHue MOJIEKYIIpHOU (HOpMYITbI 4 1 3
10.01 | razoobpa3Horo BemecTBa Mo Macce
12.01 | (oOBemy, KOJTHUYECTBY BEILIECTBA)
17.01 | mpoayKTOB CropaHus U ITIOTHOCTH €T0
MapoB MO0 KAKOMY-JINOO IPYroMy raszy
OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu (7 yacoB: 34 Teopusi; 44 NpaKTHKA)
30.1 17.01 | OKHCIHUTENHHO-BOCCTAHOBUTEIHHEIC 2 1 1
19.01 | peakumm. PaccranoBka
KO3 (HUITUEHTOB METOIOM
3JICKTPOHHOTO0 OajiaHca
31.] 24.01 | OKHUCIUTENHHO-BOCCTAHOBHUTEIHHEIC 2 1 1
24.01 | peaknuu. PacctanoBka
KO3 (UITUEHTOB METOIOM
MOJIypeaKkui
32.1 26.01 | PaccraHoBKa KO (PHUIIMEHTOB B 3 1 2
31.01 | OKHCIHUTEIHLHO-BOCCTAHOBUTEILHBIX
31.01 | peakuusix ¢ y4acTHEM OPTaHHMYECKHX

BEIIIECTB METOJIaMH 3JIEKTPOHHOTO
OaslaHca ¥ MOTypeaKiuil

XuMunuyeckass KHHeTHKA M KaTaJan3. XuMu4eckoe papHoBecue (5 yacoB: 2 4 Teopusi; 3 4

NPaKTHKA)
33.1 02.02 | PacueTsl CKOPOCTH PEAKIIHH O 2 1 1
07.02 | u3MeHEeHUSM KOHIIEHTPAIIHi BEIIECTB,
JTABJICHUS, TEMIICPATYPHI
34.1 07.02 | OnpeneneHne KOHCTAHThI pAaBHOBECHS 1 1
35.1 09.02 | Peurenue 3agau Ha cCMeELEHNAE 2 1 1
14.02 | XuMHUYECKOTO PaBHOBECHS MTPH
W3MEHEHUU TeMIIepaTyphl, JaBJICHUS,
KOHILIEHTpALUK BELIECTB, IEUCTBUU
Karanu3aTopa. BeimosHeHne
HKCIIEPUMEHTAIHLHON PabOThHI
MetaJjuibl (5 yacoB: 24 Teopusi; 34 NPAKTHKA)
36.| 14.02 | Pemenue 3a/1a4 Ha OCHOBHBIE CBOMCTBA 3 1 2
16.02 | meramoB. BeimmonHeHne
21.02 | sKCIepMMEHTAIbHOM paboThI
37.| 21.02 | DaexTponu3 2 1 1
23.02 | JIuctaHIMOHHO (B CETEBOM 3aj[aHUE)
Hemertauibl (4 yaca: 14 Teopusi; 34 NpakTHKA)
38.| 28.02 | Peurenue 3aqa4 Ha OCHOBHBIE CBOMCTBA 4 1 3
28.02 | HEMEeTaJIOB M UX COCTUHECHHIA.
07.03 | BeimoaHeHUe YKCTIEPUMEHTATBLHON
07.03 | paboTsl
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I'eHeTHueckasi CBA3bL MeKITYy OCHOBHBIMH KJIACCAMM OPTraHMYeCKUX COeIMHEeHUI.
I'eneTnueckasi cBsi3b OPraHUYeCKUX M Heoprannyeckux Bemects (104acos: 34 Teopus; 74

NPAKTHKA)
39.1 09.03 | HaxoxneHune Macchl (KOJIMYECTBA 2 1 1
14.03 | BemecTBa, 00bEMa) TIO IIEMOYKE
MpEeBpaICHUI
JlicTaHIMOHHO (B CETEBOM 3a/1aHUE)
40.| 14.03 | OcymiecTBiICHUE IIETOYKH 2 2
16.03 | mpeBpamieHuii, penieHue no Heu
SKCIepUMEHTANBHBIX 337124 (Ha
IpUMEpPE YIIIEBOIOPOIOB)
41.| 21.03 | Ocy1uiecTBICHHE LEMOYKH 3 1 2
21.03 | mpeBpamieHui, pemeHue mno Hei
23.03 | SKCTIepHMEHTANBHBIX 33734 (Ha
prUMepe KUCIOPOICOIEPIKAIINX
OpPraHNYECKUX BEIIECTB)
42.| 28.03 | OcymiecTBICHHE IETOYKH 1 1
MIpEBpaIlleHUH, CBSI3bIBAIOIIEH
OpPTaHWYECKUEC U HEOPTaHUICCKHE
BeniecTBa. Pemienue no Heit
IKCIIEPUMEHTAIBHBIX 33124
JlucranunoHHo (B CETEeBOM 3aJjaHUE)
43.| 28.03 | OcymiecTBICHHE IETTOYKH 2 1 1
04.04 | npeBpatieHuit, pelieHue mno Hei
SKCTIEPHMEHTANBHEIX 33734 (Ha
pUMepe a30TCOoJIEpKaIUX BEIIECTB)
JluctantinoHHo (B CETEBOM 3a/IaHHE)
KadecTBeHHbIC peakiiu Ha Heopranuieckue semecrsa (10 yacos: 34 Teopus; 74 npakTHKa)
44.1 04.04 | Pemenne 3aa4 Ha KAYECTBEHHOE 4 1 3
06.04 | ompenerncHEEe KATHOHOB M aHUOHOB
11.04 | HeopraHUYECKHX BEILECTB
11.04
45.1 13.04 | OmpeneneHrie OpraHUYECKUX BEIIECTB 4 2 2
18.04 | c moMOIIBIO KAYECTBECHHBIX pPEaKIIi
18.04 | (ankaHbl, HEMpEAEIbHBIE
20.04 | yrmeBomopobl, OTHOATOMHBIC
npeenbHbIe CTUPTHI, MHOTOATOMHBIE
CIUPTHI, (PEHOIBI, ATTBACTH/IBI,
KapOOHOBBIE KUCIOTHI (0COOEHHOCTh
MYpaBbUHOMN KUCIJIOTHI), OEIKH, JKUPBI,
YTJIEBO/IbI)
46.| 25.04 | Pemenue SKCIIEpUMEHTAITBHBIX 331a4 2 2
25.04 | mo opraHu4ecKOl XMMHUU
IIpoMblINLIEHHOE NTOJIyYeHHE BAasKHEHIIINX HeOpraHuyeckux BeuecTs (4 yaca: 14 reopusi; 34
NPaKTHKA)
47.| 27.04 | Pemenne 3ama4 Ha TUITHYHEIE 4 1 3
02.05 | TeXHOJOTMYECKHE TPUEMBI
04.05 | MpOMBINITIEHHOTO TOJIYICHHS BEIIECTB
09.05 | (Ha mpuMmepe CUHTE3a aMMHUAKa,
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METaHOJIa, TPOU3BOJICTBA CEPHOM
KHCJIOTHI)
JluctaniimoHnHo (B CETEBOM 3a/IaHUE)
0000menue (8 yacos: 14 Teopusi; 74 NpaKTUKA)
48.| 11.05 | KomMOuHMpOBaHHBIE 33]]a4U 110 4
16.05 | HeopraHuueCKOW U OpPraHUICCKOMN
16.05 | xumuu
18.05
49.| 23.05 | [NoaroroBka k EI'3. TecToBbie 3amanus 2
23.05
50.| 25.05 | IMoxrororka k EI'D. 3amanus 2
30.05 | MOBBIIEHHOTO YPOBHSI CIOKHOCTH
51.]| 30.05 | UToroBoe 3ansiTne 1
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2.2. YCJIIOBUS PEAJIM3ALUU ITPOT'PAMMBbI
BHyTpeHHMMH YCIIOBUSIMU pean3aliiyl MPOrpaMMbl SIBISIOTCS:
- HaJM4re y4eOHOro MOMELIEHUS 171l IPOBEACHUSI 3aHSITHIA;
- HUINYHE HE00X0AMMOTO 000PYI0BaHUS JIJIsl IPOBECHHUS SKCIIEPUMEHTAIBHBIX 337ay;
- HaJIMYUE HAIVISIHBIX MOCOOMI, TEXHUYECKHX CPEICTB OOY4YeHMs, AUAAKTUYECKHX MaTepHalloB K
TEMaM.
MatepuainbHO-TEXHUYECKOE 00ecIiedeHHEe MPOrpaMMBbl
B nepedyenp 000pynoBaHus 37aHKs, B KOTOPOM OYAET peann30BaHa JaHHAS IPOTpaMMa, BXOMIST:
1. [TepcoHabHBIC KOMITHIOTEPHI (2 IIIT.)
2. MynpTumeauitabii npoektop (1 mr.)
3. OkpaH (1 mT.)
4. MOV (mpunTep, ckaHep, konup) (1 mr.)
5. Mukpo-naboparopust xumuu (16 1ir.)
6.JIaboparopHas mocyza.

BosmoxHOCTH MUKPO-1a00paTOpUn XUMUU

B nocoGuu npeacraBieHo pa3BepHYTOE ONMKUCAHUE MUKPO-
nabopaToOpHuH IJIsi XUMHUYECKOTO IKCIIEPUMEHTA, PACCMOTPEHBI
OCHOBHBIE ONEpalliy U MPUEMbl paboT, 0COOEHHOCTH OpraHU3aINH
YUEHUYIECKOTO IKCIIEPUMEHTA B YI€OHOM KaOHWHETE, TaHbI
PEKOMEHIallUHU T10 TIpoBeieHuI0 60 1abopaTopHBIX ONBITOB U 30
MIPaKTUYECKUX PadOT [0 HEOPraHUYECKON U OPraHUYECKOU
XUMHH.

KonuuecTBo 1 conepkanne padoT MOTHOCThIO 00€CIIeUYnBaET
IIPOBEJIEHUE YUYEHUUECKOTO KCIIEPUMEHTA 110 IporpaMme
cpenHero (MoJIHOro) 00pa3oBaHus sl 6a30BOr0 YPOBHS B
Hespear COOTBETCTBHUH C TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM

oo’ CTaHIapTOM.

Ilepeuens padoT MO XMMMH, BHINOJIHAEMBIX C IIOMOIILIO
MHKPO0J1200paTOPUH AJIsI XMMHYECKOr0 IKCIIePUMEHTA
JlaGopaTopHbie ONBbITHI

1. Pa3nenenue cmeceit

2. [Ipumeps! pu3ndecKux sBICHUI

3. XUMHYECKHE SIBICHUS

4. Paznoxenue ocHoBHoro kapoonara meau (II) (manaxura)
5. Peaknus 3amMeIeHns: MeIM JKEJIe30M B PaCTBOPE XJIOpUIa MEAN
(1

6. JleiicTBHE pacTBOPOB KHUCIIOT HA UHAUKATOPBI

7. OTHOILLIEHUE KUCIIOT K METAJIaM

8. B3anMoelicTBUE KHUCIIOT C OKCUIAaMH METAJIOB

9. B3aumopeicTBiE OKCHAa MarHus ¢ KUCIOTaMu

10. CoiicTBa OCHOBaHH (OTHOIIIEHHE OCHOBAHUM K BOJE U
WH/IUKATOpaMm)

11. BzaumopaencTBre yriaieKucaoro raza ¢ i3BECTKOBOM BOJOM
12. B3aumopeiicTBue 1ieoueii ¢ KUCIOTaMH (peakius
HEUTpaTU3aIINN )

13. U3yuenue cBOMCTB aM(pOTEPHBIX THIPOKCHIOB

14. BzaumopeicTBie HEPACTBOPUMBIX OCHOBAHHH C KUCIIOTaMH
15. Paznoxxenue runpokcuna menu (1) npu HarpeBanumn
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16. [Nonyuenue runpoxcuaoB xenesa (11) u (III) u uzyuenue ux
CBOMCTB

17. BolTecHeHrEe OIHOTO METaJljIa IPYTUM U3 PacTBOpa COJIU
18. XrMHueckre CBOMCTBA COJITHOM KHCIIOTHI

19. Pacio3HaBaHM€e COJIIHOM KUCIIOTHI U €€ COoJel

20. Pacro3zHaBaHue raJIor€HUI0B

21. Pacno3HaBanue ioga

22. BeITeCHEHME TAJIOTEHUJIOB U3 PACTBOPOB UX COEAMHEHMI
23. TIpoBenenue peakuii HFOHHOro OOMEHa /ISl XapaKTEPUCTHKU
CBOICTB 3JIEKTPOJIUTOB

24. Peakuuu oOMeHa, HIyIue ¢ 00pa3oBaHUEM OCAIKOB

25. Peakuuu oOMeHa, HIylue C BBICICHUEM Ta3a

26. Onpezenenne xapakTepa Cpejibl pacTBOpa C MOMOIIBIO
YHHUBEPCATHHOTO HHIUKATOPA

27. Pacnio3HaBaHue Cy/b(aT-nOHOB B paCTBOPE

28. M3yueHue BIMSHUS YCIOBUN HA CKOPOCTh XUMHUECKHUX
peakuuii

29. B3aumogeiicTBue cojiell aMMOHHUS €O LIEI0YaMHU
(KauecTBEHHAs peakIusi Ha MIOH aMMOHUS)

30. CBoiicTBa a30THOM KUCIIOTBI

31. O3nakomiieHHE cO CBOMCTBaMH OPTO(HOCHOPHOI KHUCIOTHI U
docdaros

32. O3HaKOMIIEHHE C a30THBIMH U (POChHOPHBIME YA0OpEHUIMU
33. O3HaKOMJIEHHE CO CBOMCTBaAMH KapOOHATOB U
THUAPOKapOOHATOB

34. KauecTBeHHas peakiusi Ha KapOOHaT-UOH

35. CBoiicTBa cosel yroJIbHON KUCIIOTBI

36. CBoiicTBa KpEMHUEBOW KHUCIIOTHI U €€ CoJieh

37. BeitecHenue okcuoMm yriepoaa (IV) kpeMHueBoi KUCIOTHI U3
ee coJen

38. Pacrio3HaBaHue N0 OKpAcKe MJIaMEHH COJIEH IIETOYHbBIX
METaJIOB

39. OkpainBaHue MIaMEHH COJSIMU HIEI0YHO3EMENbHBIX
METaJIOB

40. KauectBenHas peakius Ha HoHbI xkenesa (II) u sxxeneza (I1I)
41. Oxucnenue cyibpara xenesa (II) auTparom cepedpa

42. B3zaumopeiicteue xmopuaa xxenesa (I11) c monumom xamus

43. XuMHYecKHe CBOIICTBA IIMHKA U €T0 COeTUHEHUHN

44. BauMopeiicTBHe kKeye3a ¢ pacTBOPaMH KHCIIOT

45. Ilomyuenue cynbdata Terpaammuamenu (1I)

46. KauecTBeHHas peaklys Ha TIULEPUH

47. KadecTBeHHas peakius Ha GpeHom

48. [lonyyeHue yKCyCHOTO alibJIeTHAa OKUCIEHUEM 3TUIIOBOTO
criipTa

49. KauecTBeHHBIE pPEAKIIMU Ha aJIbJIETUIbI

50. OxucieHre MypaBbMHON KACIOTBI PACTBOPOM IIEpMaHIaHaTa
KaJus

51. PacTBOpMMOCTB KUPOB

52. OGHapyXeHHE HEMPEIEIbHBIX COSAMHECHUN B )KHUJIKHX
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He(TEmPOaYKTaxX U PACTUTEILHOM Macie

53. BzaumoseiicTBue ritoKo3bl ¢ ruapokcuaoMm meau(Il) u
aMMMaYHBIM PacTBOpoM okcuaa ce-pedpa(l)

54. XuMu4ecKkue CBOMCTBA caxapo3bl

55. B3aumonencTBue Kpaxmaiia ¢ H010M, THAPOJIA3 Kpaxmalia
56. B3aumoelicTBue Kpaxmaia ¢ #010M (MUKPOCKOIIOM)

57. llBeTHbIe peakiuu Ha OENIKH, CBEPTHIBAHHE OCIKOB

58. CBolicTBa MOJMATHIICHA

59. CpolicTBa MOJUBUHUIXJIOPUIA

60. CpoiicTBa KarpoHa

B nocoOuu npeicTaBieHo pa3BEpHYTOE ONMMCAHHUE
MHUKPOJIa00OpaTOPUH ISl XUMUYECKOTO SKCIIEPUMEHTA,
paccMOTpEeHBI OCHOBHBIE OTIEPAIMU U IPHEMBI padoT,
0COOCHHOCTH OpPTraHU3aliK YYEHUYECKOT0 SKCIIEPUMEHTA B
y4eOHOM KaOuHeTe, 1aHbl PEKOMEHIAINH 110 MTpoBeaeHuI0 60
nabopatopHbIX onbITOB U 30 MpakTUYeCKuX padoT 1o
HEOPraHWYECKON U OPraHU4eCKON XUMHH.

KomnunuecTBo u conepkanue padoT MOJHOCThIO 00ECTIeUnBaeT
MIPOBE/ICHNE YICHUYECKOTO SKCIIEPUMEHTA O MPOTrpamMme
cpeaHero (MOJHOro) 00pa3oBaHus uis 6a30BOr0 YPOBHS B
COOTBETCTBHUH C TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM.

IIpakTnyeckne padoTsl

1. O3HakoMJIeHHE C MTpaBUWJIaMU PabOTHl B XUMUYECKOM
nmaboparopuu U TEXHUKOHN Oe3omacHocTH. O3HaKOMIIEHHE C
XUMUYECKON TTOCYZION U TaOOPAaTOPHBIMU MTPUHAJICKHOCTSIMHU.
[Tpuémsl oOpa-teHus ¢ 1a00paTOPHBIM IITATHBOM U
HarpeBaTeIbHBIMU PUOOpaMu

2. OuncTKa 3arps3HEHHON IOBAPEHHON COJIU

3. AHanu3 MOYBHI

4. IIpuroToBiieHuE pacTBOPOB COJIEH C OMPEIEIEHHON MacCOBOM
JIOJIEN paCTBOPEHHOTO BENIECTBA

5. Ilonyuenue u cobrpaHue KUCIOPOaa

6. [Tonyuenue u cobupanue Bogopoaa

7. BzaumopeiictBue Bogopoaa ¢ okcuaoM meau(Il)

8. Peaknusa oomena mexy okcugom Meau(1l) u cepHoit KuciaoToii:
MOJIyYEHUE MEHOr0 Kyropoca

9. BrinoiaHeHue ONbITOB, IEMOHCTPUPYIOMIUX T€HETHYECKYIO
CBSI3b MEXy OCHOBHBIMH KJIACCAMU HEOPTAaHWYECKUX COCTUHECHHMN
10. [TonyyeHue ammuaka v OnbIThl ¢ HUM. O3HAKOMJIEHHE CO
CBOWCTBaMH BOJIHOTO PacTBOpa aMMHaKa

11. Pacno3HaBaHre MUHEPAIBHBIX yI0OpEHUI

12. Tlomy4yenue u codupanue okcuaa yriepoaa(lV) u uzydenume
€ro CBOMCTB

13. Pemenue skcniepuMeHTaIbHBIX 3a1a4 10 TeMe «llonyuenue
COEMHEHHUI HEMETAJJIOB U U3YUYECHUE UX CBOKCTBY

14. Pemenue skcriepuMeHTaIbHBIX 3a7a4 110 TeMe «llonyuenue
COEAMHEHHUIN METAJUIOB U U3YYEHHE UX CBONCTBY




TOUYKA \!pocm

15. Pelienure sKCriepUMEHTANIBHBIX 3aa4 10 Teme «MeTtaibl 1
HEMETaJlIbD»

16. Unentudukaius HEOPraHNIECKUX COSTUHEHUN

17. DKcnepuMeHTAIbHOE YCTAHOBJICHUE CBSI3EH MEXK]y KilaccaMu
HEOPraHUYECKUX COCIUHEHUN

18. KauecTBeHHOE onpenesieHrue BOJ0po/ia, yriepoa u XJjiopa B
OpPraHMYECKUX COSAUHEHUAX

19. Tlony4yeHue 3TUIEHAa U ONBITHI C HUM

20. ITomyuenue aneTuaeHa U ONbITHl C HUM

21. [lonyyenue 6pomMdTaHa U3 CIIUPTA

22. IlomyuyeHue yKCyCHOM KMCIIOTHI M OIBITHI C HEM

23. IlomyuyeHue 3TUIOBOTO APUpPa YKCYCHON KUCIOTHI
(>THanerara)

24. IlonyyeHue MblIa U3 )KUPOB

25. I'naponus )KUpOB U YIIIEBOJIOB

26. Pacnio3HaBaHNe OpraHUYECKUX BEIIECTB 10 XapaKTEPHBIM
peaxkuusam

27. Unentudukanust OpraHUueCKUX COSTUHEHUI

28. Pacnio3HaBaHue MJ1acCTMAcC U XUMHUYECKUX BOJIOKOH,
HCCIIEA0BAHUE UX CBOWCTB

29. IlonyyeHue u pacno3HaBaHKUE BEIECTB

30. [IpuroroBieHue pacTBopa c 3aJaHHON MOJISIPHOM
KOHIIEHTpaluen

NudopmannonHoe odecneueHne mporpaMMmsl:
B mkone mmeercst mpe3eHTalu, BUAECOYPOKH, METOJUUECKUE U JTUAAKTUYECKHE MOCOOUS IS
IIPOBEJICHYISI 3aHSTHH, IPOBEPKH ¥ 3aKPEIUICHHUSI 3HAHHUI 110 TIPOrpamMe.
W S Xumus. 7-9 knaccsl. TemaTnueckue TeCThbl 32 KypCc OCHOBHOM

THA-9 mKoJbl. Texkymuii kKouTpoJsb. [loaroroska k 'MA.
e e besmcan ISBN: 978-5-9966-0566-8
e Asrop: Iox penakuueii B.H. JlopoHbkrHa
XHMHA Tox: 2014
W T Kort-o crpamis: 427
A THA Yue6GHO-METOqMUECKOE TTOCOOKEM TIPeHA3HAYEHO I 0000IIEHHS 1

CHCTEeMaTH3alMK MaTepHaia 3a Kypc 7-9 KJIacCoB U TIOATOTOBKH K
HK3aMeHY M0 XMMHUH 32 KypC OCHOBHOH IIIKOJIBI B TECTOBOM (hopme
(T'A-9 B dopmare OI'D).

Copneprkanue mocodus COOTBETCTBYET aKTYyaJIIbHOM crenuduxanun
AK3aMEHAIMOHHOHN pabOThI TOCYAAPCTBEHHOM (MTOrOBOM) aTTECTAIUH.
[TpuBoasaTcs moapoOHbIE CBEICHHS O TUTIAX 3aJaHUi SK3aMeHa 10
XUMHHU ¥ PEKOMEHIAIINH 110 BBITTOIHEHUIO ITHX 3a/laHuii. B KHUTY
BKJIIOYEHBI OMIOPHBIE KOHCIEKTHI K KaKJOMY TUIY 3afanus (Al-Al5,
B1-B4, C1-C4), o6neruaromue n3yuyeHne TEOPETUIECKOro MaTepuraia,
u Oonee 50 1eMOHCTPALIMOHHBIX TECTOB C MOAPOOHBIM OOBSICHEHUEM
pEIIeHHI, peNEeTHIIMOHHBIC TEMATHIECKHUE TECTHI TSI TIOATAITHOTO
OCBOCHHMSI MaTepHuaa.

[TocoOue sBISIETCS YaCThIO yU€OHO-METOUYECKOTO KOMILIEKCa
«Xumus. [Toaroroska k TA-9y.
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XVIMMSI

nOAl’OTOBKA K Ora- 20]6

Xumus. [loaroroska k OI'3-2016. 9 kaacc. 30 TPeHUPOBOYHBIX
BApHMAHTOB M0 AeMoBepcuu Ha 2016 roa.

ISBN: 978-5-9966-0761-7

Agtop: ITox pen. B.H. Jloponbkuna

I'on: 2015

Koui-Bo crpanuir: 288

HoBoe yueOHO-MeTOAMUYECKOE TTOCOOME MPpeTHA3HAYEHO IS
noAroToBku K OI'D mo Xumuu 3a Kypc OCHOBHOM
o0meoOpa3zoBarenbHOM mKoJb! B 2016 rogy. OHO BKIIOUaeT
cienyomue Mmatepuaibl: 30 BApHaHTOB y4eOHO-TPEHUPOBOYHBIX
TECTOB, COCTABJICHHBIX MO MPOCKTY CIeUU(UKAIIH U TEMOBEPCUHI
OI'2-2016 ot 21.08.2016 r. (20 BapuanToB o mozaenu 1 u 10 no
MOJIEH 2) ¢ OTBETAMU; 110 2 BapHaHTa JEMOHCTPALIMOHHBIX TECTOB IO
MoJessM 1 U 2 ¢ oApOOHBIMH PEeILICHUSIMU U KOMMEHTAPUSAMH K
Ka)KJIOMY TUITY 331aHUI; 3TAJIOHBI OTBETOB KO BCEM 33JaHUSIM;
METOAMYECKHE PEKOMEH AU JUIsl yJaIlluXcsl.

wmmamw!ial
XUMUA

=

e o
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@\l
——

ax Temumecuuﬁ TPEHUHI

wiooa

rera VPOOMEA EHONMOCT

Xumus. EI'9-2017. 10-11 knaccnl. TemaTnyeckuii TpeHUHT.
3aganus 0a30BOr0 ¥ NOBBILICHHOI0 YPOBHEH CJI0KHOCTH.

ISBN: 978-5-9966-0850-8

Asrop: Ilox pen. B.H. JloponbknHa

I'ox: 2016

Koz-Bo ctpanui;: 640

[Tocobue Brirouaet 6onee 2600 3amanuii 6a30BOr0O M MOBBIIICHHOTO
YPOBHEH CIIOKHOCTH, 00BEAMHEHHBIX 110 TEMAaTHYECKOMY MPUHITUTTY.
Kaxxnp1it pasnern, kpoMe TpeHUPOBOYHBIX MAaTEPUAJIOB, BKIIFOYAET
pa3zHooOpa3Hble MPUMEPHI BHITOTHEHUS 33JaHUI € TTOIPOOHBIM
pa3zbopoM 1 00BSICHEHUEM pelIcHHA. bobIIoe KOTUIecTBO
pa3zobpaHHbIX puMepoB (6osee 80) 1aéT BO3MOKHOCTh O0YJAIOIIMMCS
OCBOWTH METOJIUKY BhITIOTHEHUS 3ananuid EI'D. 3ananus, BKIIOYEHHBIE
B KHHUTY, MOTYT OBITh UCIIOJI30BaHbI HE TOJIBKO JJISl IOJTOTOBKH K
EI'D, HO M 17151 pOBEIEHUSI TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

3ajauus
BLICOKOIO YPOBHS

CAOKHOCTH

Xumus. EI'D. 10-11 knaccsl. 3a1anust BBICOKOTO YPOBHS CIIOXKHOCTH.
ISBN: 978-5-9966-0788-4

Asrop: Ilox pen. B.H. JloponpkrHa

I'ox: 2015

Kon-Bo crpanuu: 336

Kaura BrimrouaeT 3aaHus BRICOKOTO YPOBHS CIIOKHOCTH (BOTIPOCHI 36-
40 na EI'D). Kaxxaplit €€ paszzen coep UT Heo0X0AUMBbIe
TEOPETHYECKHUE CBEJCHUS, pa300paHHbIe (JIEMOHCTPAIMOHHBIC)
IPUMEPHI BBHITIOJIHEHUS 33/1aHUH, KOTOPBIE MO3BOJISIIOT OCBOUTH
METOJIMKY BBIITOJIHEHUS 3aJaHUI BBICOKOTO YPOBHSI CJIOKHOCTHU, U
TpyNIbl TPEHUPOBOYHBIX 33/1aHUi 0 TeMaM. Kxura aapecoBana
yaamumcst 10-11-x kmaccoB 001eo0pa3zoBaTeIbHBIX YUPEKIACHUH,
roroBsmumMcs K EI'D u miiaHupyonmm noayduTh BBICOKUN pe3ynbTat
Ha 5K3aMeHe, a TaKXKe YUUTENIIM U METOJUCTaM, KOTOPbIE OPraHU3yIOT
IpoIiecc MOArOTOBKU K 9K3aMEHY 110 XUMHH.



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. [Toaroroska k EI'2-2017. 30 TpeHMpOBOYHBIX BaApUAHTOB I10
nemoBepcuu Ha 2017 roa.

XUMUA ISBN: 978-5-9966-0876-8
noarorosxa k EF9-2017 Agtop: ITox pen. B.H. JlopoHbpknHa
I'on: 2016
Koun-Bo crpanuir: 544
W3nanue conepuT cieayronme Mmarepraisl: - 30 HOBBIX
TPEHUPOBOYHBIX BAPUAHTOB, pa3pabOTaHHBIX 110 MPOEKTaM JIEMOBEPCUU
u crienudukanyu 2017 rona, omyonukoBanubM 26.08.2016; - 3
3() IRemposoux MOJHOCTBIO pa3o0paHHBIX BapHUaHTa C IPUMEPAMU BBIMOJIHEHHSI BCEX

3aJIaHMif; - OTBETHI KO BCEM 3aJIaHHSIM; - KPATKUE METOINYECKUE

PEKOMEH/IalliU IO UCIIOJIb30BAHUIO PA3IMYHBIX MAaTepUAIOB IS
noarotoBku K EI'D. Ucnonb3yeTcst B 00pazoBaTebHOM Ipoliecce - Ha
YpOKax, B MaJIbIX TPYIIax U HA UHAUBHUIYAIbHBIX 3aHATHUSX.

QM. Loporners AT Lapesoue.
T K Camanns, EA Seapasom

O6mas xumust. [Tonroroska k EI'D. 10-11 knacc. 3aganus u pemeHus.
TpenupoBoUHas TETPab.
ISBN: 978-5-9966-0365-7

Agrtop: ITox penakuueit B.H. loponbkuna

} _ I'on: 2013
FAAHMST W PeIeHusT Kouin-Bo crpanuir: 240
llt‘i._-'li[%l OBKA Y4ebHoe mocobue npeqHa3HaYeHO I KOMIUIEKCHON TTOJITOTOBKHU K
Sonds EI'D no xumuu.
TPEHRPOBOAHAN TETEALS (v
KHura conep uT cucreMy ynpaxHeHUH B opMe BOIIPOCOB U 33134 110

e

o011eit xumuu. BrinonHenne yrnpaxkHeHUH MO3BOJIUT BhIpadOTaTh
MPAKTUYCCKUEC HABLIKH, HeO6XO)II/IMI>Ie JJIs1 TIONCKA OTBETOB K TECTOBBIM
3ajaHusM. Perienue Bcex 3aiaHuil mogpoOHO pa3bICHEHO. 3a/1aHus,
HpI/IBCI[éHHI)Ie B OTOM U3JJaHHUU, MOT'YT OBITH UCIIOJIB30BAHBI JJIA
MPOBEJICHUS TEKYIIETO M TEMAaTHYECKOT0 KOHTPOJISI B IpoIiecce
00y4eHwusI.

Heopraunueckas xumus. [loaroroska k EI'3. 10-11 knacc. 3ananus u
- J pemeHusi. TpeHUPOBOYHAS TETPAIb.

E FaTea A v ISBN: 978-5-9966-0363-3

HEOPTAHUYECKAA Asrop: [lox penakuueit B.H. Jloponbkuna

XNUMMHUNA Tox: 2013

Ja0aHHA ¥ peLIeHHs Kon-Bo CTpaHUIIL: 217
MOJATOTOBKA
kK EI'D VuebHoe mocodue npegHasHa4eHo s KOMILIEKCHOM OATOTOBKH K

TESERGN TR EI'D mo xumuu. Kuura copep XUt cuctemy yrnpaxHeHuii B popme

: - BOIPOCOB M 3371a4 [0 HEOPraHMYECKON XUMHUM M BKJIIOUAET 3a/1aHHs,
nposepsiembie B Tectax EI'D B Bonmpocax A3-A12, A25, A26, A27, B1-
B5, B9, B10, C1, C2, C4. BeimosnHeHHE yIIpa)XHEHUH TTO3BOJIUT
BBIPA0OTaTh MPAKTUYECKUE HABBIKK, HEOOXOAMMBIE JIJISl TIOUCKA
OTBETOB K TECTOBBIM 3a7aHusIM. Pemenne Bcex 3amanuii (58 3amau u
212 ynpakHeHu#, OOJBITHHCTBO U3 KOTOPBIX BKIFOUAET HECKOJIBKO
ygacTeil) moapoOHO pa3bscHEHO. B onucanme permeHus Kaxaoi
pacuéTHO 3a/1a4u BKIIOYEH MYyHKT «Jloruka (TmiaH) pereHus 3aaaum,
B KOTOPOM aBTOPBI OOBSICHSAIOT, KAKMM 00pa30M COCTaBIISICTCS TUIaH
pelieHus 3a1a4n. 3a1aHus, IpUBEIEHHBIC B ’TOM TTOCOOUH, MOTYT OBITh
WCIIOIB30BaHbI JIJIS MPOBEACHUS TEKYIIETO M TEMATHIECKOTO KOHTPOJIS
B IIpolLiecce 00yueHUsI.
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10-11.... 8B & L hrs Xumus. EI'D. Paznen «Oprannueckas xumusi». 10-11 knaccsl. 3aganus
: - o U pemieHus. TpeHnpoBoYHas TETPaIb

ISBN: 978-5-9966-0995-6

Agtop: ITox pen. B.H. Jloponbkuna

Tom: 2017

Koun-Bo crpanuir: 272

[TocoOue npeaHa3HaueHO ISl KOMIUIEKCHOM moAroToBkH K EI'D 1o
XUMHH. B kHUre npeacraiieH pazaen «Opranndeckas Xxumus». Llens
HAIIIETO U3/IaHUS — HAYYUTh IIKOJHHUKOB OBICTPO U 0€30IHUO0YHO
pemaTh BCEBO3MOKHBIC 3a1a4M 110 JAHHOMY pa3Jieny.

[Tocobue comepxut: 6onee 300 3amaHuii; OTBETHI K HUM; MMOAPOOHBIE
KOMMEHTApHUH KO BCEM 3aJJaHUsIM; IJIAHBI PEIICHUS BCEX PACUETHBIX
3aja4. KHHMra coiepKuT CUCTEMY YIIpaKHECHUH B (hOpME BOIIPOCOB U
3a/1a4 110 OPTaHMYECKOM XMMHUH W BKJIFOYACT 3aJaHusl, IPOBEPSICMbIC B
tectax EI'D B Bonpocax A7, A13-A18, A26, B1, B6-BS, C3, C5.
BrlmmontHeHUE yIIpa)KHEHUH MTO3BOJIUT BBIPA0OTATh MPAKTHYCCKUE
HAaBBIKH, HEOOXOIMMBIE JJIsSI [IOMCKA OTBETOB K TECTOBBLIM 3aIaHHUSIM.

OPTAHHUYECKAS

KanpoBoe obecrnieuenue nporpaMmsl:
[Tporpamma «O3anauennas xumus» peanuszyercs Ha 6aze MbOY «COILL Ne 68 r. YensiOuncka»
YUUTEIEM XHWMHHU, OHWOJOTHH BBICIICH KAaTErOpWH, IEAaroroM JOMOJHUTEIBHOTO 00pa3oBaHUs,
[IeIaroru4eckuii crax ooinee 17 ner.

2.3. POPMbBI ATTECTAIIMHN

[Tporpamma «O3anaueHHass XUMHs HE TPENoaraeT Kakux-1u00 CrelraabHbIX 3a4€THBIX HIIN
9K3aMEHAIIMOHHBIX 4acoB. TeKyluii KOHTPOJIb OCYIIECTBISIETCS B T€UEHUE BCEro Kypca oOydeHHs B
pasnmuuHbix  (opmax. OcHOBHblEe (OpPMBI TOJBEICHHUS HWUTOTOB W  OICHKAa PE3yJbTaTOB
0oOy4YeHHs: KOHKYPCHI TIO PEIIeHHI0 M COCTaBJICHHIO 3a]ad; CEMHUHAphl; OSKCIEpUMEHTAlbHAs H
npakTU4YecKasi paboTa; yyacTHE B OJIUMITHA/IaX U MHTEJUIEKTYaIbHbIX MapadoHax; CMOTp 3HAHHUH U T.1I.

[IpomexyTouHas aTTecTanys NIPOBOAUTCA KaK OL[EHKA Pe3yJIbTaTOB O0YUYEHHS 3a r0J1 U BKJIIOYAET
B ce0s MPOBEPKY TEOPETUUYECKHX 3HAHUH, MPaKTUYECKMX YMEHUI M HaBbIKOB. MTOoroBas arrectanus
BOCIIUTAHHUKOB TPOBOJUTCS MO OKOHYAHUIO OOYYEHHs 110 JIONOJHUTENbHON 00pa3oBaTeabHON
IIporpamMmme.

Pe3ynbpTaThl HTOrOBOM aTTecTalliy 00YJaIOIIUXCSl TOJDKHBI OIIEHUBATHCS TAKUM 00pa3oM, YTOOBI
MO>KHO OBLIO ONPENIEIHTD:

- HACKOJIPKO JOCTUTHYTHI MPOTHO3UPYEMBIE PE3yJIbTaThl JOTOJHUTEIHLHON 00pa3oBaTelbHON
MPOTPaMMBbI KaXKIbIM 00YJarOIIUMCS;

- [IOJIHOTY BBINOJIHEHUSI TOTIOJIHUTEILHOW 00pa30BaTeNIbHOM MPOrpamMMBbl;

- pe3yJIbTaTUBHOCTh CAMOCTOSITENIbHON JIEATENbHOCTH OOYyYarollerocsi B T€YeHHE BCEX TOJ0B
00yJeHwusI.

[TapameTpsl oABEIEHUSI UTOTOB:

- KOJIMYECTBO BOCTTUTAHHUKOB (%), IMOTHOCTHIO OCBOMBIIHX JOTIOTHUTEIBHYIO 00pa30BaTEIbHYIO
IpOTrpaMMy, OCBOMBIIMX IIPOrpaMMy B HEOOXOIUMOM CTENEHH, HE OCBOUBIINX MPOTPaAMMY;

- IPUYMHBI HE OCBOEHHUS J€ThbMH 00pa30BaTeIbHON POrpPaMMB;

- HE0OXOAUMOCTh KOPPEKIIMU POTPaAMMBI.

Kputepun onieHKH pe3ynbTaTUBHOCTH.

Kpurepun orieHKH ypOBHSI TEOPETUUECKON OATOTOBKH:
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- BBICOKHH YPOBEHb — OOYYAlOIIUKCA OCBOMJI MPaKTHYEeCKH Bech 00bEM 3Hanuii 100-80%,
MPEyCMOTPEHHBIX TPOTPaMMON 3a KOHKPETHBIM TEPUOJ; CIENHATbHbIE TEPMHUHBI YHOTPEOIIIET
OCO3HAHHO U B ITOJIHOM COOTBETCTBHHU C UX COJIEPIKAHUEM;

- CpeIHUH YPOBEHB — Y 00yUaromerocss 00bEM yCBOCHHBIX 3HaHUM cocTaBisieT 70-50%; coueraer
CHEIHAIbHYI0 TEPMUHOJIOTHIO ¢ OBITOBOIA;

- HU3KHUH ypOoBEHb — 00y4aromuiics oBianen MeHee ueM 50% o0béMa 3HaHUHN, PEAYCMOTPEHHBIX
IpPOrpaMMoii; peOEHOK, Kak MpaBUiIo, U30eraeT ynoTpeoiaTh CrielUalbHbIe TEPMUHBI.

Kpurepuu onieHKH ypOBHS IPAKTUYECKOM MOJTOTOBKHU:

- BBICOKMII ypoBeHb — oOyuvaromuiics oBmagen Ha 100-80% ymeHMSIMM M HaBbIKaMH,
OPEeIyCMOTPEHHBIMHA MPOrpaMMOil 32 KOHKPETHBIA mepuoxa; paboraer ¢ 00OpyIOBaHUEM
CaMOCTOSITENIbHO, HE HCHBITHIBAET OCOOBIX TPYIHOCTEW; BBINONHSIET NPAKTUYECKUE 3aaHus C
3IIEMEHTaMH TBOPYECTBA;

- CpellHUl ypOBEeHb — y 0Oydaromierocs o0bEM yCBOGHHBIX YMEHUN U HaBBIKOB cocTaBisieT 70-
50%; paboTaet ¢ 000pyIOBAaHUEM C TIOMOIIIBIO TIE1arora; B OCHOBHOM, BEITIOJIHSICT 3a/IaHUSI HA OCHOBE
obpasra;

- HU3KHH YpOBEHb - peOEHOK oBazen meHnee yeM 50%, mpeayCMOTPEHHBIX YMEHHI U HaBBIKOB;

- peOEHOK HCIBITHIBACT CEPhE3HBIE 3aTpPyAHEHHsS MpH paboTe ¢ obopynoBaHHeM; PeOEHOK B
COCTOSIHUY BBITIOJHSATH JIMIIb MPOCTEHININE MPAKTHYECKUE 3aJaHHsI [TeJ]arora.

[Tpu 0oOyyeHnH Mo MporpaMMme ydamiuecsi IMOCTOSIHHO COMpPUKAcaloTcsa co chepoil CTaHOBICHUS
JUYHOCTH OOydarommxcsi (BbIOOp MLEH, JOCTIDKEHHE YCIexa, CTPeMJICHHE HAWTH IMOHMMaHHUE C
POBECHUKAMH, B3POCIIBIMU, YITYUIlIEeHHE B3aUMOOTHOIICHUN C POAUTEIISIMHU, U3KUBAHHUE MTOJAPOCTKOBBIX
KOMILJIEKCOB HETIOTHOIIEHHOCTH ). OCHOBHBIN MPUHIIUI KOHTPOJISI — CPABHEHUE PE3YIIHTATOB yUaIIEroCs
C ero COOCTBEHHBIMU, MPEABIAYIIIMMH PE3YIIbTaTaAMU OT TEMBI K TEME, OT r0/ia K TOJy.

2.4. OHEHOYHBIE MATEPHAJIbBI

Cnennduxanus
NneJaroru4ecKuX M3MepHuTeJIbHbIX MATEPHAJIOB 110 Mporpamme «O3agauyeHHAss XUMHUSD)
Haznauenne IIMMoB —  mnpoBeaeHHME NPOMEXKYTOYHOM aTTecTalMM OOydaroIuxcs IO

JIOTIOTHUTEIBHON 00111e00pa3oBaTenibHOl o01iepa3BuBatoiieil nporpamme «O3agaueHHas XUMUS» B
dopme auarHocTruueckoi paboTsl. Llenas — onpeaeneHne ypoBHs (CTENEHN) JOCTHXKEHUS TIIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHMSI JOMOJHUTEIBHONW 00I1e00pa3oBaTeNbHON 00IIepa3BUBAIOIIEH Mporpamme
«O3agaueHHast XUMUSD».

JIOKYMEHTBI, ONpe/Ie/sioiue coaepKanmne neJarorunieckux H3MepuTeJbHbIX MaTepPHAJIOB:
®denepanbHbIi KOMIOHEHT FOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O OOIIEro
obpazoBanus o xumuu (ITpukas Muno6pazoBanust Poccun ot 05.03.2004 Ne1089);

CTpyKTypa JHATHOCTHYECKOH padoThI

Kaxxnprit BapraHT TUarHOCTHUECKOW pabOoThl COCTOUT M3 JIBYX YacTed W BKIIOYaeT 12 3amaHuid.
OpnuHakoBele TO (opMe TMPEJICTaBICHUS U YPOBHIO CIOXHOCTH 3aJaHHsl CrPYNIUPOBaHBl B
OTIPEIETICHHBIX YaCTIX paOdOTHI.

Yacms [ comepkxuT 6 3amaHuil ¢ BeIOOpOM OTBeTa (0a30BOrO YPOBHS CIOXHOCTH). Mx
o0o3HavyeHue B padore: 1-5 u 1 3a1aHne ¢ KpaTKUM OTBETOM (TIOBBIIIEHHOTO YPOBHSI CIIOKHOCTH). Ero
o0o3HaueHue B padore: 6.

Yacme 2 copepxuT 1 3amaHue ¢ pa3BEpPHYTHIM OTBETOM (BBICOKOT'O YpPOBHS cioxHOCTH). Ero
o0o3HaueHue B padore: 12.

Bce 3amanms B paboTe pacmoyioKEHBI B TOPSIKE HapacTarolied ciaokHoctd. Jlons 3amaHuit
6a30BOr0, MOBBIIIEHHOTO U BBHICOKOTO YPOBHEH CIIOXHOCTH cocTaBuiia B pabote 71%; 16%; u 14%
(COOTBETCTBEHHO).

Bpems BbinosiHeHusi: 40 MUHyT

Kpurepun oueHuBanus:
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Yacts 1: 3aganue 1-5 oniennBaercsa B 1 0ai, 3aganue 6 oneHuBaeTcsd B 2 6ajia
Yacts 1: 3amanue 12 orenuBaercd B 3 Oajuia

KomnuectBo 3aganuii KommuectBo 0asuioB
Yacts 1 6 7
Yactp 2 1 3
Bcero 7 10

O0001eHHBIH TUIAH TUATHOCTHYECKON padoThl 1J1s 9 KJIaccoB

No [IpoBepsiemble 251€MEHTHI COACPKaHUS VYposens | [Ipumepno | Makcuman
CIIO)KHOCTH | €  BpeMs | bHBIN Oait
3aJaHusl | BBIIIOJIHEH | 3a
WSl 3371aHAS | BBIITOJIHCH
ue
3a/laHus
1. | BelunciieHue MoOJISIpHON Macchl BEIIECTBA b 3 1
2. Brruncienne Koinu4ecTsa BelecTsa b 3 1
3. | Beruncnenue o6bemMa rasa npu H. y. b 3 1
4. | Pacuer ymcna yactuil (MOJIEKYJ, aTOMOB) IO €ro b 3 1
Macce, 10 KOJMYECTBY BEIECTBA WM IO 00bEMY.
UYucno ABoraapo
5. | Beluucinenme MaccoBol  JIOJIM  XMMHUYECKOTO b 3 1
AJIEMEHTA B BEIIECTBE
6. | Onpenenenue xapakTepa cpeabl pacTBOpPa KUCIIOT U IT 10 2
1ieao4en C HOMOILBIO WHIUKATOPOB.
KagecTBeHHBIE peaknMM Ha HMOHBI B PacTBOpPE
(xmopun-,  cynbpar-,  KapOOHAaTHOHBI,  WOH
ammoHus). IlomyueHue ra3000pa3HbBIX BEIECTB.
KauecTBeHHble  peakuuu Ha  Ta3000pa3HbIe
BelecTBa (KUCIOPOJ, BOAOPOJ, YIJIEKUCIHbIN Tras,
aMMMaK)
7. | BeluucieHnue MaccoBOM JI0OIM  PAacTBOPEHHOIO B 15 3

BEIIECTBA B pacTBOpe. BblynciieHHE KOIUM4ecTBa
BEIIECTBA, Macchl WIM 00beMa BellecTBa 10
KOJINYECTBY BEIIECTBA, Macce WIH 00bEMY OJIHOTO
W3 peareHTOB WIH NPOAYKTOB PEAKIIMHU

JleMOHCTPAaLMOHHBIH BapuaHT 1
1. Monsipaas macca ¢pocopHOI KUCIOTH paBHA

1) 96r/moinn
2) 98r/monb
3) 82r/momnb
4)  94r/monn

2. Kakoe xomnuecTBO BerecTBa coaepkutcs B 16 T okcua xenesa (111)?

3. Ompenenure 00beM (H.y.), KOTOpbIH 3aiimyT 0,25 Monb KucIopoaa?

1) 0,1 monb
2) 1 momnb

3) 0,5 monb
4) 10 momn

1) 5,61
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2) 2,81
3) 581
4) 22.4n
4. Omnpenenure 4UciIo MoJIeKy 5,611 a3ora.
1) 15*10%
2) 6*10%
3) 1,5*10%
4) 2*10%
5. Ha kakoii quarpamMme pacrpezieJIeHue MacCOBBIX J0JICH 2JIEMEHTOB OTBEYACT
KOJINYECTBEHHOMY cocTaBy (ocdara aMMOHUs?

1) 3)

32%
38%
45%
23% 25%
2 4
: 19% !
1%
53%
27%

28%

OTBET: |:|
6

VeTaHOBHTE COOTBETCTEHE MEEDY IBYMA BEUIECTEAMH H PEAKTHBOM, © MOMOLIEID
KOTOPOTD MOMKHO PATNTHYHTE 3TH BELECTEA.

BELIECTBA FPEAKTHB
A NaCOsy i MaxSi0s 17 Cully
By KaCOswm LizC0s 2) HCI
B) MNa:50sn MaOH 3) MgO
4) K;PO,
AlB|B

Crreet;

7. 170r pacTBOpa HUTpaTa cepedpa cMemanu ¢ U30bBITKOM pacTBopa XJIOpHUaAa HaTpus. Berman
ocaiok Maccoi 8,61T. Beruncaute MaccoByrO JOJIO COJTM B pacTBOpE HUTpaTa cepedpa.

2.5. METOJAUYECKOE OBECIIEYEHUE
®opmbl opranuzanuu 3aHaTuid. [Iporpamma npenycmaTtpuBaeT NpUMEHEHHE Pa3iNdHbIX (opM
paboThI: TPYNIOBOM, WHANBUAYAIBHON (CO37aHHE MPOEKTOB, MOATOTOBKA COOOIICHHWN U JTOKJIA/IOB),
nuddepeHnpoBaHHON (IO TpymHmaM) MPHU BBITTOJTHEHUH Ja0OpaTOPHBIX M MPaKTUYECKHX pador. B
3aBHCUMOCTH OT CHOCOOHOCTEH YyYaluxcsi MOXET MPUMEHATHCS MHIUBUIYaJIbHO- TpyImoBas Gpopma
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3aHATHS, KOT/Aa MeJaror yjaenseT BHUMaHUue HECKOIbKUM y4eHHUKaM (KaK IpaBUIIO TEM, Y KOIO YTO-TO
HE I10JIy4aeTcs) B TO BpeMs, KOria Ipyrue padoTaroT CaMOCTOSTENbHO.

@opMbI 3aHATHI: MHAUBHyadbHAs M TPYIIOBas pa0doTa; aHAIW3 OIIHMOOK; CaMOCTOSATENbHAs
paboTa; COpPeBHOBAHUE; 3a4€T; MEKIIPEAMETHBIC 3aHITUSA; IPAKTUUECKUE 3aHATHUS, SKCIIEpUMEHTaIbHas
paboTa; KOHKYpPCBHI II0 COCTaBJIICHUIO 3aJad Pa3HOrO THUIA; KOHKYPCHI IO 3allUTe COCTABICHHBIX
y4aliuMucs 3a1ay.

Ctpykrypa 3aHATUN. 3aHATHS B OCHOBHOM KOMOWHHUPOBAHHOTO THIIA, BKIIIOYAIOT B ceOs
TEOPETUYECKYI0 M TMPAKTHYECKyr0 4yacTh. OCOOEHHOCTBIO SIBISETCS NpOBeneHHe Ta00paTOpPHBIX U
MPAKTUYECKUX PadOT HA 3aHATHUSAX.

Mertonbl paboThl Ha 3aHATUM. MeToxbl M IMpPHEMBbl OpraHu3alUl y4yeOHO-BOCHHMTATEIBHOTO
npoiiecca: oObsICHEHUE, paccka3 U Oecela, OXKUBISIOIIME MHTEPEC U AKTUBU3UPYIOILIME BHUMAaHUE.
Wcnonb3oBaHue HaryiggHelX 1ocoOuil (Tabiul, pPUCYHKOB, KapTHH, IUIAKaTOB, MOJEJEH),
JIEeMOHCTPALlMOHHBII 1OKa3; yIpaKHEHUs; IpakTH4eckas padoTa; pelieHne TUIOBbIX 3afad. M3yuenue
MaTepuaia C IOMOIIBI0 MYJIbTUMEIUWHBIX cpeAcTB. MHauBuayanbHOe OOBSCHEHHE OTIEIbHBIM
o0yyaromuMcsi 1O BONpOCaM HMHIMBUAYAJIBHBIX, O3KCIIEPUMEHTAIbHBIX paboT. Mcnpasienue
WHIMBUAYAIbHBIX OomuOoK. [lonck u ananu3 mHpopmanuu, pabora ¢ kHuroil. Ha HayaiapHOM dTare
COBMECTHO C II€AAaroromM, B JAJBHEHIIEM CaMOCTOSTEIBHO. MeToasl — 4YacTUYHO-TIOUCKOBBIH,
UCCIIEI0BATEIbCKUIL, JIAOOPATOPHBIN, HHAUBUIYAIBHOTO O0YyYEHHMsI; COCTABIEHUE PA3HOI0O TUIIA 337a4
U KOMIUIEKTOBAaHUE UX B albOOM JUIsl MCIIOJIb30BAaHUS Ha YPOKaX XMMHH; COCTaBIECHUE XMMUYECKHX
KpPOCCBOP/IOB; IIPUTOTOBJIEHUE PACTBOPOB BELIECTB OINPEAEICHHON KOHIEHTPALMU JJIs UCIOJIb30BaHUs
UX Ha MpakTHYeCKUX padoTax mo xumMuu. OpraHuszaius Ucciae10BaTelbCKON JesITeIbHOCTH YUaIlUXCsl
B XO/I€ BBIITOJIHEHUS JTa0OPATOPHBIX U MPAKTUUECKUX, IKCIIEPUMEHTAIbHBIX padoT.

Mertonudeckue pa3paOdOTKH 3aHATHH TBOpPYECKOro oObemuHeHUs «(O3amadeHHas XUMHUS» 3-TO
roja o0yuenus no teme «Haxoxnenue GopMyIbl OPraHUuYeCcKOro BEIIECTBAY.

Tpetuii ron 3aHATUIl B TBOpueckoM oObenuHeHMH «O3aladeHHas XUMHS» IpeaycMaTpUBaeT
3aKpEIUICHUE OCHOBHBIX THUIIOB 33Ja4 Ha NPHUMEpPE OPraHUYECKUX BEIIECTB, a4 TAK)KE BBIIOJHECHHE
IIPaKTUYECKUX 3a7a4 Ha Ka4ECTBEHHOE OIpECIIeHNe opraHndeckux seuects. Ha temy «Haxoxnenue
(GopMyJIbl OpraHMYECKOr 0 BEIIECTBa» OTBEACHO 5 4acoB: 2 yaca TEOpUH, 2 yaca MPaKTUYECKUX 3aHATUN
u | yac uHaUBHya bHbIE KOHCYIbTalMU. Ha Bcex Buaax 3aHATHN pebsTa 3HAKOMSTCS CO CIIOCOOaMuU
HAXO0XJEHUS MOJIEKYJIIpHOM (HOpMYJIbI BELIECTBA: IO MAacCOBBIM JOJSM BXOJSIIMX XUMHUYECKHX
9JIEMEHTOB; 1O OTHOCHUTEIBHOM IJIOTHOCTH IaHHOTO BEIIECTBA, MO KaKoMy- JHOO rasy; y4aTcs
HaXOAUTh (DOPMYNBI M 3aKPEIUIAIOT YMEHMsI Ha HaxoxjaeHue (OopMysbl MO MPOAYKTaM CrOpaHHs.
OCHOBHBIE HaBBIKH 10 PELICHUIO JAHHBIX TUIIOB 3a/1a4 OHH MOJYYalOT B OCHOBHOM OOpa3oBaHMH, a
3aHMMAsCh B JAHHOM TBOPYECKOM OOBEIMHEHWH, OHM COBEPILIEHCTBYIOT CBOM 3HaHUS, MOCPEACTBOM
BBITIOJIHEHUS] OOpaTHBIX 3aJjad M COCTAaBIIIIOT AaBTOPCKHME 3a/ayM, KOTOpbIE BIOCIEACTBUU
KOMILIEKTYIOTCSI B COOPHHUKH 3a/1a4 U UCTIONIB3YIOTCSI B OCHOBHOM 00pa30BaHUM.

B pesynbrare y nereii pacmmpsieTcsi HpOCTPAHCTBO 3HAHUM, MOSBISETCS MOTUBALIMS K U3YUEHUIO
JAHHOTO TIpeaMeTa (B MPOIIeCcCe 3aHATUM CO3/1a€TCsl IOCTATOYHOE KOJIMYECTBO CUTYAIIUH YCIIEIITHOCTH,
YTO MOTHBHUpPYET AeTeil). 3aHsaTusi B Kpyxkke «O3anauyeHHas XUMHUS» CUJIBHO BIMSET Ha KayeCTBO
YCIIEBa€MOCTH B OCHOBHOM O0Opa30BaHUM, MTOBHIIIAS €T0, YTO HAOOJIee aKTyalIbHO B HACTOSIIIEE BPEMS
(HexBaTKa BPEMEHHU Ha ypOKaX, YMEHBIIICHHE KOIMYECTBA YacOB, OTBEJICHHBIX Ha U3yUEHHUE MpeIMeTa
XUMHUH - 1 yac B Hezemio). Y menarora MosBISETCS BpEMsSI «yYHUUTOKEHHs» BCeX IPOOENoB, 3a CUET
JOTIOTHUTEIFHOTO 00pa3oBaHUsI.
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PeSYJ'IBTaTOM 06y‘IeHI/IH ABJIAOTCA BBIITYCKHU C60pHI/IKOB 3aaa4, COCTaBJICHHBIMU JC€TbMH, Y
KOTOPBIX BOSHHUKACT YYBCTBO YBCPCHHOCTH, TOPAOCTH NIEPLCA CBEPCTHUKAMU U YIUTCIISIMU.

OxwumaeMbie pe3yiabTaThl: 3HATh 00 OCOOCHHOCTSIX CTPOCHHUS OPTaHWYECKUX BEIIECTB, HX
MHOT000pa3uH, UX CBOWCTBAX; YMETh HAXOAUTh MOJIEKYJIAPHYIO (hOPMYILy OPraHH4eCcKOro BEeIIecTBa Mo
MacCCOBBIM JOJISIM XUMHUYECKHUX 3JIEMEHTOB, IO MPOYKTaM CrOPaHUsS U OTHOCUTEIHHOM TIIOTHOCTH €0
0 KaKomy- JIn6o rasy.

IToypouHO€ IIIaHUPOBAHUE TEMBIL:

Tema «Haxoxaenue ¢popmysbt

OpPraHMYECKOTO BeIIecTBay (5 4acoB).

Oob1ee
KOJIMYECTB

0 4acCoOB

Yacel

Teopuu

Yacel

IMPaKTUKH

NunuBunyans
HbIE

KOHCYJIbTalluN

1 Haxoxnenue MOJIEKYJISIpHOH | 2 1 1
(GopMyIIbI BEIECTBA, IO MAaCCOBBIM

J0JIAM XUMHUYCCKUX 3JICMCHTOB.

2 Haxoxnenue MOJICKYJISIPHOM | 2 1 1
(opMyInbl BewIeCTBa, MO MPOAYKTaM
CrOpaHusl ¥ TUIOTHOCTH €ro MapoB MO

KaKoMy-Ju0o rasy.

3 WNHauBunyanbHble KOHCYIbTAUN 1

HUroro 5 2 2 1

PazpaboTka 3aHATHII 110 TAHHOU TEME.

Ilenu u 3anayu:

1. ChopmupoBaTh crenuaibHble YMEHHS U HaBBIKM [0 PEIICHUIO 33a/a4 Ha HaXOXKICHUE
MOJIEKYJISIPHON (hOPMYJIBI BEIIECTBA 10 MACCOBBIM JOJISIM BXOJISIIMX 3JIEMEHTOB.

2.110BTOpUTH M 3aKPENUTh 3HAHUS O CTPOCHUN U CBOMCTBAX OPraHUYECKHUX BELIECTB.

3.IIpopomkars pa3BUBATh y MIKOJIBHUKOB CAMOCTOSATEIBHOCTh, YMEHUE IIPEOOJIEBATH TPYIHOCTH
B YUCHUH.

4.Co3ianue nelarorndeckix CUTYyaluil yCIemHOCTH 7S TOBBIIIEHUS! COOCTBEHHOM CaMOOIIEHKH
Y CTaTyca y4alluXcs B IV1a3aX CBEPCTHUKOB, NIEAroroB U poOJUTEIIEH.

5.Pa3BuBaTh y ereil mo3HaBaTeNbHBINA HHTEPEC, CO3/1aBasi SMOLIMOHAIbHbBIE CUTYallUU YAUBIICHUS,
3aHUMATEIbHOCTH, N1apaJOKCAIbHOCTH.

6. DopMHpOBaHHME IIO3HABATEIBHBIX CIOCOOHOCTEW B COOTBETCTBUU JIOTUKON pPa3BUTHS

XUMHYECKON HAYKH.
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7. lloaroroBuTh MaTepual K BeIycky Ne2 coopruka 3a1ad «O3a1aueHHas XUMHUSDY

8.0TpenakTHpOBaTh M Harle4aTaTh COOPHUK 3aa4 No2.

MeTonbl U IPUEMBL:

pelleHre TUIOBBIX 3a/1a4; WHAUBHUIYabHBIN MTOAX0/1 B 00YUYeHUH; U3YUYCHHUE KOJIMUYECTBEHHOTO U
Ka4eCTBEHHOT'O COCTaBa OPraHMYECKUX BEIECTB; COCTAaBJICHHE OOpPAaTHBIX 3a7ay; KOHKYpC — 3alluTa
COCTaBJICHHBIX 3a7a4; KOHKypc «O3anaub apyra!y; KOMIJIEKTOBaHHE 3a/1a4 B COOPHUK;

3anstue Nel

Tema: HaxoxnaeHue MoJ1eKy/JIsIpHOH (pOPMYJIbl BelIeCTBA, 10 MACCOBBIM J10JISIM XUMHYECKUX
3JIeMEHTOB.

XO0JI 3aHSATHI.

1. BbIABUTH ypOBEHb 3HAaHUM O CTPOEHUHU OPraHUYECKUX BELIECTB:

-NIPEAJIOKUTh pedsTaM psii BEIECTB, B KOTOPOM HaXOASTCS OPraHUYECKUE U HEOPraHUYECKHe
BEIIIECTBA, U3 KOTOPOTO OHU BHIOMPAIOT HEOOXOAUMBIE:

HCI, CH4, CO, C2Hs0H, CsHs, CH3COOH, CaCO3, CaCz, CsH1z u T.1.

- Ha IpUMepE JIaHHBIX COCTUHEHUI BCTIOMHUTH OCOOEHHOCTH CTPOCHHUS OPTaHUMYECKUX BEIIECTB

- pa30upaeM KauyeCTBEHHbIN COCTaB OPraHMUYECKUX BEIIECTB Ha IPUMEpE MpeAcTaBUTENEH Kilacca
AJIKaHOB:

(B X cocTaB BXOAT JIBa BHA aTOMOB - YIJIEPO M BOJOPO; YIJIEPOJ MPOSBISIET BaJEHTHOCTD
paBHyto |1V; Bxomsumii yrnepos o0pa3yeT yriiepoIHbIe HEeMOUKH )

2.IlepexoanM K KOJIMYECTBEHHOMY COCTaBY JIaHHBIX BEILECTB:

-Ha TMpUMEpe MeTaHa OIpe/essieM €ro KadeCTBEHHbIH M KOJMYECTBEHHBIN COCTaB, a TaKXKe
OTHOCHUTEINIbHYIO TNIOTHOCTH TI0 KaKoMY — JIH00 ra3y (laHHas 3ajja4a peniaeTcsl BCe rpymmoil)

Pemenue:

a) CH4- w™eran, maHHOE OpraHMYeCKO€ BEMIECTBO OTHOCHUTCS K KIIaccy MpenebHbBIX
yIJI€BOIOPOIOB

0) KauecTBeHHBII COCTaB: B COCTaB BXOAST OAMH aTOM YTIEpoaa U YeThIpe aToMa BOAOPOa

B) KonmuecTBeHHbIH cocTas:

M (CHa4) =12+1-4=16 r/mob

o (C)=?

16r — 100%

12r— x%
~ 12r-100%

l6r
o (H)=?

X =75%
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16T - 100%

4r - x%
X=25%
r) OnpeneneHre OTHOCUTENBHON TNIOTHOCTH METAaHa 110 BOJAOPOY:
Mr(CH,) 16 _
Mr(H,) 2

H2=

1) B 3akimroueHue npeioxkuTh pedsitaM COCTaBUTh YCIIOBUS OOpaTHOM 3a/1avuu:

Omnpenenure dhopmyiny yriieBogopona, B kotopom o (C)=75 %, w(H)=25% u oTtHOCHTENbHAS
IUTOTHOCTB €r0 TI0 BOAOPOY paBHa 8. M B KauecTBe OTBETa HECKOJIBKO BAPUAHTOB:

1)C2H> 2)CHas 3)CeHs 4)CsHsg

3.BbI100p BeIIecTB 1Mo KeTaHuIo pedsiTa 11 COCTABICHUS 3a1a4

-OMPEIEISIFOTCS C BEIIeCTBAMHU, C KOTOPHIMU OHM OyIyT paboTaTh M HAUMHAIOT OMPEAENATh UX
KauyeCTBEHHBIN COCTaB, a TAKKC OTHOCHUTCJIbHYIO IIJIOTHOCTH 3TUX BCIICCTB

4.BI)I$ICHI/ITI> B KOHIIC 3aHATHA, KAKUC TPYAHOCTH 11O JAHHOMY TUITY 3a/la4 UMCIOTCA Y Z[CTCI\/JI.

- KaKOoM ATal B PEIICHHUH 3a7a4 HE MMOHSATCH?

- KaKue TPYJHOCTH U Ha KaKOM dTare?

- JUISL Y€T0 DTO BCE S AeJIar0?

3anaTue Ne2

Tema: CocraBieHue YCJOBHH 3aJa4 € HCHOJb30BAHME MACCOBOH [10JM XMMHYECKHX
3J1€MEHTOB M OTHOCHTE/JILHOM MJIOTHOCTH BelIeCTBA OTHOCUTEIbHO KAKOro-11u00 razooopa3sHoro
BellecTBa.

1.CocraBnenue yciaoBuit 3a1a4 (MHAUBUIYyaTbHaAsA paboTa)

-UCTIONB3yd pelleHus 3amad ¢ 3aHsaTus Nel, pebsita cOCTaBIAIOT OOpaTHBIE YCIOBHUS, C
HCTIONIb30BAaHUEM PE3YIhTaTOB PEUICHUS

2. Konkypc «O3amaus apyra

- TIOCJIC COCTaBJICHHUS YCIOBUH 3ajad, pedsATam TmpemjiaraeM OOMEHSIThCS YCIOBUSMHU U
nornpoOoBaTh PEUINTh TaHHBIC 33]a4H

- TIOCJIe BBIMIOJTHEHUSI 33/IaHUi TIOJIBOIUM UTOT U BBISCHSAEM, KTO CIIPABUIICS C PEIICHUEM 3a/1a4U

3.IlogBeneHue NTOTroOB

- CMOT 4 CIPAaBUTCS C 3aa4yei apyra?

-CMOT JIM 033JIJa4uTh apyra?

-IIOMOT'ar0 ApYyTy B 3allOJTHCHUU HpOGGHOB Mo PCHICHUIO JaHHOI'O TUIIA 3a1a4

- IIOHAJI, KaK pC€llaTh 3aJa4r JaHHOI'O THIa?



TOUYKA \!Pocm

3ananue No3

Tema: Haxoxxaenue MoJIeKYyJIsipHOH (opMyibl BeliecTBa, M0 MPOAYKTAM CrOpaHUS W
OTHOCHUTEJIbHOM IMJIOTHOCTHU BEleCTBA M0 KAKOMY-JI100 rasy.

1. BeisiButh YMCHHA 1O PCHICHUIO 3ada4 Ha JAaHHYIO TCMY H MNONBITATBCA YCTPAHUTH Hp06eJIBII
BMECTE peIllaeM 3aJadyy Ha ONpeJleJICHue MacChl WM 00beMa BEIIECTB, 00pa3yIoIIUX MNpU CrOPaHUU
OpPraHMYECKUX BEIIECTB

Onpenenure OTHOCUTEIbHYIO IJIOTHOCTH 3THIJIOBOTO CIHUPTa MO BOJOPONY; HANTH, CKOJBKO
BBIJICJIUTCS IMTPOB YIJIEKUCIIOTO ra3a (H.y.) U BOJIbI, IPU CrOpaHUU dTaHoja Maccoit 40 rpamm?

Pemenue:

a) CocraBieHe ypaBHEHHsI peaklun

40, Xn Vr
CoHsOH +3 0,— 2C02+3 H20 + Q
461 /vom 22,45mom  18r/mom

46, 44.8, 56,

6) HaXO,I[I/IM OTHOCHUTCJIbHYIO IIJIOTHOCTH CIIMPTA 11O BOAOPOAY:
Mr(C,HOH) 46
Mr(H,) 2

24

H2=

B) Haxonum 06bem 0Opa3oBaBIiero yriieKucioro rasa,
pu cropanuu 40 rpaMm 3TaHosa

40r—-Xn

46r — 22,4*2n

L 40*224% 2
46

r) Haxonum maccy oGpa3oBasielics BoAbI IpY CrOpaHUM dTaHoja Maccoit 40 rpamm
40r-xr

46r-56r
40* 56

x=——=48,7 rpamm (H20)
46

2. I/ICHOHBSySI PE3YIbTAThI pCICHUS, IpCAJIararo pe6;1TaM COCTaBUTb YCJIOBUA 06paTHOI7I 3agaqu:

X

=38,95 11 (COy)

Omnpenenure (HopMyay KHCIOPOAOCOJECPKALIETO OPraHUYECKOT'O COEAMHEHUS, €CIM IpPH €ro
cropanuu maccoit 40 rpaMMm oOpa3oBalicsi YIJIEKHCIbI ra3 oobemoM 38,95muTpa u Boja Maccoit 48,7
rpaMM, OTHOCUTEJIbHAS TJIOTHOCTh ATOTO BEIIECTBA M0 BOJOPOY paBHa 247

3.lanee peOsiTa BEIOMPAIOT MO HECKOJBKO YIIEBOAOPOAOB M HAYMHAIOT pabOTaTh C HUMHU:
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OepyT UX MPOU3BOJAHBIE MACCHI U 00BEMBI M HAXOASIT OTHOCHTEIBHYIO TUIOTHOCTH IO KAaKOMY-
1160 rasy, a Takke Macchl WM 00beMbl 00pa30BaHHBIX IPU CTOPAHUU BELIECTB

4.BBISICHUTD B KOHIIE 3aHATHS, KaKWe TPYAHOCTH 10 TaHHOMY TUITY 33a]1a4 UMEIOTCS y JIeTeH.

- KaKOW dTam B PEIICHUH 33/1a4 HE TTOHITCH?

- KaKue TPYJTHOCTH U Ha KAKOM 3Tare?

- JUISI 4YETO 3TO BCE 5 JeNa0?

3anstue Ned

Tema: CocTaBieHHe YCJOBHI 32/1a4 MO Pe3yabTaTaM YiKe PelIeHHbIX 3a1a4 (HaXO0XICHUE
MOJICKYJISIPHOUM (pOPMYJIBI BENIECTBA 110 TPOAYKTaM CTOPAHUS U OTHOCUTEIILHOM INIOTHOCTH )

1.CocraBienue ycnoBuil 3a7au (MHAUBUIyaIbHas paboTa)

-UCTIONB3yd pelleHus 3anad ¢ 3aHsaTus Ne3, pebsita COCTAaBIAIOT OOpaTHBIE YCIOBUS, C
UCTIOJIb30BaHUEM PE3YIbTATOB PEIICHHS

2. Konkypc «O3amaupb apyra»

- TIOCTe COCTaBJICHHUS YCIOBUU 3amay, pedstam mpenjgaraeM OOMEHSTHbCS YCIOBHSIMHU U
nonpoOoBaTh PEUINTH JJAHHBIC 33]a4H

- TIOCJIC BBITMIOJTHCHMSI 33/ IaHU TIOJIBOJMM UTOT U BBISICHSIEM, KTO CIIPABUJICS C PEIICHUEM 3aa9u

3.IlonBenenue UTOroB

- CMOT $1 CIIpaBHUTCA € 3aaueit apyra?

-CMOT JIM 033JIJa4uTh apyra?

-IIOMOT a0 JPYTY UCIPABUTH OIIUOKU M YCTPAHUTH TPOOEITBI B PEIICHUH JTAHHOTO THITA 33]1a9

-sI IOHSUT, KaK periaTh 3a/1a4u TaHHOTO THITa?

3anstue NeS

Tema: [loaroToBKa K BBINYCKY O4epeaHOro cOOpHUKA 3a1a4 «O3a1aueHHAss XUMUSD»

1.ITogroroBka matepuana st cooparka 3amad Ne2 «O3amaueHHAs XUMUS

- 0TOOp 3a/1a4 i COOpHUKA

- peIaKTHpOBAHUE 3a/1a4 M YCIOBUH 337124

- IPOBEpKa 3a/1a4

2.Beimyck cOopHUKa 3a/1a4

- pacmpenerneHue 00sS3aHHOCTEH (KOMIBIOTEpHAs BEPCTKA; PEeNaKTHPOBaHUE, OpOIIIOPOBKA;
neyarh).

3.006c¢cyxeHre HoMepa | MIaHbl Ha Oy1yIIui BBITYCK.

Otuer o pabore:

1.Beimyck cOoprauka 3amayu Ne2 «O3amaueHHas XUMUS» U UCTIOJIb30BaHUE €T0 HA YPOKaX XUMUH.
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PA3JIEJI 3. CIIMCOK JIMTEPATYPbI

3.1. CIIMCOK JIMTEPATYPbI IJIS1 HEJAT'OT'A

1.  Axkoddd, P. UckyccrBo pemenns npodiem. M.: Mup, 1982;

2. AnamoBuy, T.I1., Bacunwsesa, I'.1., MeukoBckuii, C.A. COOpHUK OJIUMITHAIHBIX 33/1a4 10 XUMHH.
Mumnck: Haponnas acsera, 1980; borosiBnenckas J1.b. [lytu k TBopuectBy. M.: 3Hanue, 1981;

3. Epwirun, [.I1., Humkux, E.A. Metonuka pemenus 3aaad no xumu. M.: [Ipocsemenue, 1989;
KoHukypcHbI# 9k3amMeH 1o xumMuu: PykoBoacTBo amst abutypuenToB. B 6 4. // mox pen. H.E. Ky3sMmenko.
M.: U3n-Bo MI'Y, 1992;

4, Kysbpmenko, H.E., Epemun, B.B., [lonkos, B.A. Xumust 1Jisi IIKOJIBHUKOB CTApPIIMX KJIACCOB U
noctynaromux B By3sl. M.: JIpoda, 1995;

5. Kymmnapes, A.A. Yuumcs pemars 3agaun no xumuu. M.: llIkona-IIpecc, 1996;

6. JInpun, P.A., Monouko, B.A. Xumus nns abutypuentos. OT cpefHeit mKoibl K By3y. M.: Xumus,
1993;

7. Moscym3zane, O.M., A6bacoBa, I'.A., 3axapoukuna, T.I'. Xumus B Borpocax ¢ UCHOJIb30BaHUEM
OBM. M.: Beicmias mikona, 1991; [Monsckue xumudeckue onummnuanst (cCOopHuk 3aaay). [lep. ¢ mosbek.
[LI". BysiHoBckoit u ap. // mon pen. C.C. Uypanosa. M.: Mup, 1980;

8.  Cemenos, M.H. 3amaun mo XMMu¥ TOBBIIIICHHOHN CIIOXKHOCTH It a0uTypreHToB. B 4 4. JI.: U3n-
Bo JII'Y, 1991;

9. Cyposuesa, P.I1., Capunkuii, C.H. 3aganust mo XuMuu JJii CAMOCTOSITEIIbHONW pabOThI yJaIIuXxcs.
M.: TIpocemnienne, 1991; Xumuueckue onmummuansl B mkone. /Coct. C.H. Ilepuarkun. M.: HITO
«O6pa3zoBanue», 1997,

10. Xomuenko, I'.H., Xomuenko, N.I'. 3amaun mo XxumMuu Jisi MOCTYMAOMUX B By3bl. — M.: HoBas
Bomna, 1997;

11. [rpemmaep, I'.U., Xoxnosa, A.M. MeTtoauka pemieHus pacueTHbIX 3a1ad o xumuu: [locobue
st yautens. M.: [Ipocsemenue, 1998.

3.2. U®POBBIE OBPA30OBATEJIBHBIE PECYPCbI

http://www.chemistry.ssu.samara.ru/;

http://www.hemi.nsu.ru/;

http://www.repetitor.1c.ru/online;

http://www.informika.ru/text/database/chemy/START.html;

http://chemistry.ru/index.php;

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67;

http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41;

http://www.maratakm.narod.ru/.

KowMmacxk1aucx u: Hupposas 6a3a Buneo «Xumus. CereBast Bepcusi». UHCTUTYT HOBBIX
texnosioruii. 2006; Buptyansnas mkosna Kupumia u Medboaus. «Ypoku xumuu Kupuiina u Medoaus
8-9 xnacc, 1011 xmacey. OO0 «Kupmin u Medoanii». 2002; «Otkpeitas xumus». OO0 «DPUZUKOHY.
2005; Bam pemerutop «Xumus 7-11 kmacc». OOO «PaBHoBecue». 2004; OOpazoBaTenbHas


http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.repetitor.1c.ru/online
http://www.informika.ru/text/database/chemy/START.html
http://chemistry.ru/index.php
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41
http://www.maratakm.narod.ru/
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KOJUTeKIMsA. Xumust i Bcex — XXI: Xumudeckue ombIThl co B3peiBamMu U 6e3». OO0 «1C-
[Ma6mumuary. 2006; Xumus. MyneruMmenuitHoe ydeOHOe mocoOue HOBOTO oOpasma. 8—9 kiacc.
OnektponHas oudimoteka. «[Ipocsemenuey». 2002.

3.3. CHUCOK JIMTEPATYPBI 1JI51 IETEA U POAUTEJIEN

1. Epeirun, JI.I1., I'pabGoBeiii, A.K.3amaun ¥ mpuMepbl MO0 XUMHH C MEXIPEIMETHBIM
coaepxanueM (cnenmnpeamersl). M.: Beicias mikona, 1989;

2. KonkypcHbIii 3x3ameH mo xumuu: PykoBojctBo mist abutypuentoB MI'Y. Ilox pen.
H.E.Ky3bmenko. M.: U3n-so MI'Y, 1993;

3. Kyspmenko, H.E., Epemun, B.B., Ilonkos, B.A. Xumus s MIKOJIBHUKOB CTapUINX
KJIACCOB M MOCTYMHArOMKX B BY3bl. M.: [Ipoda, 1995;

4, Kymnapes, A.A. Yuumces pewats 3agaun no xumuu. M.: llkona-IIpecc, 1996; Jlngun
P.A., Monouko B.A.Xumus nyist abutypuentoB. OT cpeanHeit mkoiibl K By3y. M.: Xumus, 1993;

5. Cemenos, W.H. 3agaun mo XuMuu MOBBIIIEHHOM CI0XHOCTH 151 aOUTypueHToB. B 4 u. JL.:
N3n-Bo JIT'Y, 1991;

6. [Ty3akos, C.A., Ilonkos, B.A. ITocobue no xumuu J1jsl MOCTYMAOMIUX B BY3bl. Bompochsl,
ynpaxHeHus, 3a1a4i. O0pasipl SK3aMeHalMOHHbIX OuseToB. M.: Briciias mkona, 2000;

7. Copokun, B.B., 3nmotaukoB, O.I'. Xumus B Ttecrax: IlocoOme misg IIKOJIBHUKOB M
adburypuentoB. CI16: Xumus, 1996;

8. CyposueBa, P.II., CaBuukuii, C.H., HWBanoBa, P.I'. 3amanusa mno xumum s
CaMOCTOSITENIbHOU paboThl yuamuxcs. 2-¢ u3f. M.: [Ipocsemenue, 1981;

9. Xomuenko, ['.I1., Xomuenko, W.I'. COopHHK 33724 10 XUMHH JJIS1 TOCTYHAIONINX B BY3bI:
VYuebnoe mocodue. 4-¢ uza. M.: Hosas Bomna, 2002;

10. Xomuenko, ['.I1. Xumus nas noctynaromux B By3sl. M.: Beicias mkosna, 2000.
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