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KOMILJIEKC OCHOBHBIX XAPAKTEPUCTHK JJONNOJHUTEJIBHOM
OBIIEOBPA3OBATEJIBHOM OBIEPA3BUBAIOIIENA ITIPOTPAMMUBI.

[Iporpamma pazpaboTaHa B COOTBETCTBHH:

- 3akoHoM P® «O06 obpazoBanuu B Poccuiickoit denepanun» (0T 29 nexadps
2012 rona Ne 273-®3);

- Konuenmueil pa3BuTHs AONOJHUTENBHOrO oOOpa3oBaHus nered (yTB.
Pacnopsixkennem IlpaButenbctBa PO ot 4 centsa0Ops 2014 r.Nel726-p);

- Ilpukazom Munobpuayku PO ot 29.08.2013r. Nel008 «Ilopsaok
OpraHu3allid ¥ OCYILECTBIECHHUA  O0Opa3oBaTEeNbHONM  JEATEIBHOCTH IO
JOTIOHUTENIbHBIM 00111€00pa30BaTEIbHBIM IPOrPAMMAaM;

- ITocranoBnenueM I'1TaBHOro rocyapCTBEHHOro canutapHoro Bpaya P® ot 2
utonss  2014r. Ne4dl «OO6 yrBepxkaenun CanlluH 2.4.4.3172-14 «CanurtapHo-
ANUAEMHUOJIOTUYECKHE TpeOOBaHUS K YCTPOWCTBY, COJEPKaHUIO W OpraHu3aluu
pexxuma paboTsl 00pazoBaTeabHbIX opranuzanuii JJO nereity;

- Ilucekmom Munobpuayku P® ot 18.11.2015r. Ne(09-3242 «O wnampaBieHUU
pexomeHaanuin» (BMecte ¢ «MeToIMYeCKUMU PEKOMEHJAIMSIMHU 0 MPOSKTUPOBAHUIO
JIOTIOTHUTENIBHBIX 00IIepa3BUBAIOIINX TPOTPAMM»);

- ITucbmom Muno6puayku P® ot 14.12.2015r. Ne(09-3564 «O BHEypouHOUH
JESTENBHOCTH U peaju3alliy JOTMOJHUTEIBHBIX 00I1e00pa30BaTEIbHBIX MPOrPAMM»
(BMecte ¢ «MeTOoIMYECKUMHU pPEKOMEHAAUMSIMHM 110 OpTraHu3allid BHEYPOUHOM
JESITEIbHOCTU U pealn3aliy JOMOIHUTEIbHBIX 00111€00pa30BaTENIbHBIX IPOrPaMM»);

- ITucemom Muno6prayku P® ot 11.12.2006T. Ne06-1844 «O mnpuMepHBIX
TpeOOBaHMAX K IpOrpaMMaM JOIOJHUTEIBHOTO 00pPa30BaHUs JETEM».

1.1. IMOACHHUTEJIBHAS 3AIINCKA.

[Iporpamma «O3agaueHHass XUMUsS) HalpaBlieHa Ha Pa3BUTHE HHTEIUIEKTYaJIbHOU
OJIap€HHOCTH JIETEeH CPEIHEro IKOJIBHOTO BO3pacTa U HMeEeT MpodeCcCHOHATIBHYIO
HaIPaBJIEHHOCTb.

VYyenuky, n30paBiieMy XUMHYECKYIO CIENUAIbHOCTh, OHA MOMOXET OBJAJETh B
COBEPILICHCTBE HEOOXOAUMBIMU TPUEMaMU YMCTBEHHOW JESTEIBHOCTH, Pa3BUTh
TBOPYECKOE MBILLICHHUE.

JIns TeX, KTO CMOXKET OBJAJETh COAECPKAHUEM JAHHOW IPOTrpaMMbl, PELICHUE
3amay He OyneT BBI3BIBATH OCOOBIX TpyAaHocTed. Ilpomecc pemieHust craHet
YBJIEKAaTEeNIbHBIM U OyleT NMPUHOCUTH YAOBIETBOpeHHUE. [ yCcHemHoro ycBOEHHs
METOJI0B pEIlEeHUS 3a7ay [0 XUMHHU BPEMEHU B 00beMe 00pa30BaTEIbHOTO CTaHAapTa
HEJIOCTaTOYHO, W OOydYaroluecss HYXIAIOTCS B MPOXOXKICHUHU JOMOJIHUTEIBHOIO
CUCTEeMaTH4YeCKoro Kypca. KpoMe Toro, M3MeHSIOTCs CTaHAapThl 0Opa3oBaHUS TIO
XUMUH, YMEHBIIAETCA KOJIMYECTBO TPEOYEMbIX THUIIOB 3ajJlady, HO IPHU MOCTYIJICHUHU B
HEKOTOPBIE BY3bI 3TO HE YUUTHIBACTCS.

Heo6xonumMocTh MOSIBIEHUSI JAHHOTO Kypca BO3HHUKIA B CBSI3M C TEM, UTO IS
MHOTUX OOYYalIIUXCS CEePbEe3HOM MpOoOJIEMONl  SIBISETCS  pa3pblB  MEXIAY
TpeOOBAaHUSIMU BY30B U PEAJbHBIMH BO3MOXKHOCTSIMU BBIITYCKHUKOB OOJIBIIIMHCTBA



IIKOJI, KOTOPBI CTABUT MEPE]l MOJIOABIMU JTIOABMH TPYIHOMPEOAOINMBIA Oapbep Ha
MyTH K BBIOPAHHOW PO ECCUU.

KonnuecTBo yacoB, BBICTEHHBIX B HIKOJIBHOM Kypce Ha MpaKTHYECKHue padoTHI,
HEJOCTATOYHO [UIsl TOJHOTO YcBOeHHs mnpeamera. C  MOMOIIBIO MPOTPAMMBI
IIKOJIbHUK TIPUOOpPETET W 3aKPEeNHT SKCIepUMEHTATbHBIE HAaBBIKM B paboTe C
BEIIIECTBaMH, BBITTOJIHSSI MPAKTUYECKUE 3aJaHUs PA3IMUYHOTO YPOBHS CIIOKHOCTH.

JlaHHYIO0 TIpOTpamMMy 1O COACPKaHUIO M (opMaM TMeJarorudeckoi NesTeIbHOCTH
MOXKHO OTHECTH K WHTETPHUPOBAHHOMY BHIY, T.K. OHa OOBEIUHSIET B OJHO IIETOE
00JIaCTH OCHOBHOTO U JIOTIOJIHUTENILHOTO 00pa30BaHUsL.

AKmvaJleOCmb npozpavimbl KpyHdCKd COCTOUT B TOM, YTO OHa IIO3BOJISCT
IOKOJIBHUKAM  IIOIIOJIHUTb 3HAHHA 110 PCIICHHUID TCOPCTUYCCKUX U 0COOEHHO
MPAKTUYICCKUX 3aJa4 I10 XUMMHH. 3HaHI/I$I, ImojydyacMbIC B MIKOJIC II0 XMMHH, MbI HC
OYCHBb YdaCTO HCIIOJIBL3YCM B HOBC@HHGBHOﬁ ZKU3HHU, KOHCYHO, €CJIM MBI HC CBA3aJIM CBOIO
)KU3Hb C XMMHUECH B HpO(l)CCCI/IOHaJ'IBHOM miadHe. Tem He MCHCC, 3TOT NPECAMCT MOKCT
CTaTh MCTOYHMKOM 3HAHMU O mponeccax B OKPYXAromEeM MHUPEC, TdK KaK TOJIBKO IIpH
N3YyYCHHUU XUMHUHU Mbl 3HAKOMUMCA C COCTABOM BCHICCTB Ha Haliel 3emiie. Bnaro;lapﬂ
9TOMY MbI Y3HACM, KaKUM 06pa30M OTH BCHICCTBA BJIMAKOT Ha IIPOUCCCHI
KUBHCACATCIIBHOCTHU OpPraHnui3Ma, Jda U B ICJIIOM Ha CaMy JKHU3Hb YCJIOBCKA, UYTO ITOJIC3HO
HaM U B KaKHX KOJIMYCCTBAX U, HAKOHCI, YTO BPCAHO U 10 KaKoM CTEICHU.

Ilenaroruyeckas 1ejieco0OpPa3HOCThb 3aKIIOUYEHA B JOPMUPOBAHUHU HAYyUHBIX
IpEACTaBICHUN O XUMUH, €€ UCIOJIb30BaHUU B TOBCEHEBHOM KM3HU; PA3BUTHU
npodeccuoHaIbHBIX CKIIOHHOCTEH K mpenMeTy xumus. Kypc Bkiroyaer
TEOPETUUYECKUE U MPAKTUYECKHUE 3aHIATHUS 110 HEOPTAHUYECKON U OPraHuYeCKON
XUMUH, PEUICHUE PACUETHBIX U 3KCIIEPUMEHTAIbHBIX 3a4a4.

[IporpamMma 3HAUYUTENBHO YCUIMBAET BOCIUTATEIbHBIN MOTEHIIMAI OCHOBHOTO
o0pa3oBaHus, CO3/]aeT YCIOBUS JIsl UCTIONB30BaHMSI JINYHOCTHO-ACSTEIILHOCTHBIX
TEXHOJIOTUY Ha 3aHATHSIX U OJHOBPEMEHHO CIIOCOOCTBYET MOBBIIIEHUIO
MO3HABATEIBHBIX, 0011€00pa30BaTEIbHBIX BO3MOKHOCTEH 3aHITHI MO0 MHTEpPECaM.

1.2. HEJIb U 3AJTAYU ITPOT'PAMMBL.
Ieab nporpamMmmel:
- BBISIBJICHUE U MOJIEPKKA CIIOCOOHBIX U OJapEHHBIX JETEH,
- pacKpbITUE UX HHAUBUIAYAIbHOCTH, PA3BUTHE IEJIOCTHOTO MUPONOHUMAHUS,
TBOPYECKOT'O U CUCTEMHOT'O MBIIIICHUS;
- co3/aHue OJIArONpPUSITHBIX YCIOBUM [l Pa3BUTHSL OJAPEHHBIX JeTel B
MHTEpecax JIMYHOCTH, 0OIIECTBA U TOCYapCTBa
3agaum NporpaMmabl:
IIpeameTHbIE:
e (opMHpoBaHKE HABBIKOB M YMEHUN HAYYHO-HCCIIEI0BATEIbCKON IEATEIbHOCTH;



® IPOAOJDKUTH Pa3BUTHE MMO3HABATEIBHON aKTUBHOCTH, CAMOCTOATEIIBHOCTH,
HAaCTOMYMBOCTU B JOCTH)KEHUH LIETU, KPEATUBHBIX CITIOCOOHOCTEN 00yYaronmxcs;

® [IPOJOJKUTH (POPMUPOBAHNE KOMMYHUKATUBHBIX YMEHUH;
e (hopMHUpOBaHUE MPE3EHTALMOHHBIX YMEHUIN U HABBIKOB;
e DopMHUPOBaHHE OCHOBHBIX METOJOB PELICHUS HECTaHAAPTHBIX U OJIMMIIMAIHBIX
3a7a4 110 XUMUU
MeranpeaMeTHble:
e Pa3BuBaTh BHUMaHUE, MaMSTh, JIOTHUYECKOE U MPOCTPAHCTBEHHOE BOOOPAKEHUSI.
e Pa3BuBaTh KOHCTPYKTUBHOE MBIILJIEHUE U COOOPA3ZUTENBHOCTD;
e CnocoOCcTBOBaTh MHTETpallMy 3HAHUW Y4YalllMXCs, MOJYYEHHBIX MpPU H3YYECHUU
MaTEeMaTUKU U QU3UKA TPU PEUICHUHU PaCUETHBIX 3aJ1ay 10 XUMUHU
JIn4HOCTHBIE:
e BpI3BaTh MHTEpPEC K U3y4aeMOMY IPEAMETY
e 3aHUMAaTeNIbHO U HEHABSA3UYMBO BHEJAPUTH B CO3ZHAHHE yUYAIIUXCA O HEOOXOIUMOCTH
COXPAaHEHUS U YKPETUJICHUSI CBOETO 3I0POBbS U 3/I0POBbs OyIYIIET0 MOKOJEHUS.
e BocnureiBaTh HPABCTBEHHEE U JYXOBHOE 3/10POBbE
[lepeuncrnenHble BUIBI 3a/1a4 OXBAThIBAIOT IHUPOKUM Kpyr MpoOjeM BOCIUTAHUS U
JIOTIOJIHUTENIBHOTO 00pa30BaHMs UIKOJBHUKA, PEIIEHUE M pealn3alus KOTOPBIX
HEOOXOAUMBI JIJIs1 JOCTHXKEHUS TOCTABJICHHOW LIEH.

['maBHBIM KpuTepHeM oTOOpa OOyYaIOIIMXCS B TPYIIbl  SABIAETCS >KEJIaHHUE
pebeHKa NpUOOpEeCTH HABBIKM  PEIICHHsS] TEOPETUYECKUX 3ajad, BBIMOJHEHUS
NPAKTHYECKUX pabOT IO ONMPECICHUIO BEIIECTB U UX 3aKPETUICHHUS.

B npounecce u3yvyeHnusi nepBoro rojaa o0ydyeHuss 0O0y4aronIuecs: COBEPIICHCTBYIOT
NPAKTUYECKUE YMEHUS, CIIOCOOHOCTh OPUEHTUPOBATHCS B MHPE Pa3HOOOPa3HBIX
XUMHYECKUX MaTepUaIoB, OCO3HAIOT MPAKTUYECKYIO IEHHOCTh XUMUYECKUX 3HAHUH, UX
OOIIEKyIbTYPHOE 3HaUCHUE JIsi 00pa30BaHHOTO uejoBeKa. PelieHue 3a1a4 pa3inyHOro
COJlep KaHMs SBIISIETCS HEOTHEMJIEMON YacThI0O XMMHUYECKOro oOpa3zoBaHus. PerieHue
3alay  BOCHHUTHIBAET y  OOy4alomUXCsA  TPYAOTO0We,  IENeYCTPEMIICHHOCTD,
CIIOCOOCTBYET  OCYIICCTBICHHIO TOJUTEXHHU3MA, CBSI3U OOY4YEHUS C JKU3HBIO,
npoeccoHanbHON OpUEHTAIH, BhIpa0aThIBAET MUPOBO33pEHUE, (OPMUPYET HABBIKU
JIOTUYECKOTO MBIILICHUS.

HeoOxomumocTh BBeEHUS [TAHHOTO Kypca OOYCJIOBJI€HA HEIOCTATOYHOU
MPUKJIATHON HAMpPaBICHHOCTHIO 0a30BOT0 Kypca xumuu §8-9 kiacca. OTIHMYUTEIbHOU
4epTOil MpPOrpaMMbl SIBISIETCS TO, YTO B HM3YyYCHWH JAHHOTO Kypca HCIIOIh30BaHBI
MOHATHS, C KOTOPHIMHU 00yYaroIuecst 3HaKOMbI, OHM BCTPEUAIOTCS C HUMU €KETHEBHO.
OTO TakWe MOHATHS, KaK MUIIA M €€ COCTaB, a TAaKKe BpEIHAs W TOJIE3HAs TMHIIA.
Yacto mroam HE 3aayMBIBAIOTCS HAJl TEM, YTO OHHU €IST, HACKOJIBKO MHUTATCIHHBI
MIPOTYKTHI.

JlaHHBII KypC Ba)KEH MOTOMY, YTO OH OXBATHIBAET TEOPETHICCKUE OCHOBBI XUMUHU
M TPaKTHYECKOEe Ha3HAUCHWE XWMHYECKUX BEIIECTB B TOBCEIHEBHOW KU3HU,
MO3BOJSIET PACHIMPUTH 3HAHUS YYAIIUXCA O XWMHYECKUX METO/NaxX aHaju3a,



CrocoOCTBYEeT  OBIAJEHUIO  METoIMKaMHu  uccienoBanus. Kypc — comepxkut
omepexarollyto HMHPOpPMAIUMIO MO OPraHUYEeCKOM XHUMHH, pPACKpPhIBAeT Mepes
00y4YarolmMUMHCs UHTEPECHBIE M Ba)XXHBIE CTOPOHBI MPAKTUYECKOTO HCIOIb30BaHUS
XMMHUYECKAX 3HAHUU.

[IpakTryeckas HampaBIEHHOCTh HM3y4aeMOI'o MaTepHayia JeliaeT JaHHBIA Kypc
oueHb akTyalbHbIM. CojepikaHHe Kypca TO3BOJISET YYEHUKY JIFOOOTO YPOBHS
BKJTIOYUTHCS B yUeOHO-TTO3HABATEIbHBIN MPOIECC U HA JII0OOOM ATalle eI TeIIbHOCTH.

Bropoii rox o0ydyenusi oOydaromiuecs ydaTcsl peliath 3JEMEHTapHbIE 3aJayd T10
XUMUU; UCIIOIB30BaTh TEOPETUUECKUN MaTepuas, OCHOBHBIE 3aKOHBI U MOHSTHUS MPHU
pelieHny 3a/lad; BOCIPUHUMATh, CHCTEMATU3UPOBATh MaTepuan. Takxke 2-W Toj
npeanoaraet pelieHre 3aJad MO0 XUMUYECKHUM YypaBHEHUSM, TpPeOyIOIUX
JOTUYECKOTO  MbIuUieHus. Ha 2ToM 9srame KpoMe  TEOpeTHUeCKUX  3ajay
IPEANoJiaraeTcs PEIICHUEe MPAKTHYECKUX 3a7ad, O3HAKOMJICHHE C KauyeCTBEHHBIMU
peaKIusIMHA Ha HEOPraHUYECKHUE BEIECTBA, BHITIOJHEHUE TPAKTUUECKUX padoT.

Kypc mHamenen Ha o00o00mieHue, perieHue KOMOWHUPOBAHHBIX TEOPETHUYECKUX H
MPaKTUYECKUX 3aJiad 1Mo OO0IIel XUMUM; MPOOJEMHBIX 3aj1ad, paboTa HaJ KOTOPHIMHU
0o0CYyXIaeTcss W KOPPEKTUPYETCS Ha 3aHATHSIX. bojbllioe BHUMaHHE — yAENSICTCS
TECTOBBIM 3aJlaHUSIM, YMEHUIO paboTath ¢ MH(POPMAIMOHHBIMU TEXHOJOTHUAMH H
nmoaroroske kK OI'D.

Pemenue 3amau 3aHMMAaeT B XUMUYECKOM OOpa30BaHHWU Ba)XKHOE MECTO, TaK Kak
’TO OJMH W3 BaXHEWIIUX TPUEMOB OOy4YeHHUs, TIOCPEICTBOM KOTOPOTO
oOecrieunBaeTcst Oosee TiyOOKOe U TIOJTHOE YCBOCHHE yU4eOHOTr0 MaTepHralia mo XUMHH
U BbIpa0ATHIBAETCSI YMEHHUE CaMOCTOSITENIbHOTO OCMBICICHHS W TPUMEHEHHS
puoOpETEHHBIX 3HAHUH.

[Iporpamma «O3amaueHHass XUMHUS UMEET MPOPECCUOHAIBHYIO HAIIPABICHHOCTb.
VYyenuky, uz0OpaBIIeMy XUMHYECKYIO CIELHUAILHOCTh, OHA IIOMOXET OBJIAJETh B
COBEPIIEHCTBE HEOOXOJUMBIMU TPHUEMaMU YMCTBEHHON JESATEIbHOCTH, Pa3BUTh
TBOPYECKOE MBbIIIJIEHUE. BaXHbIM KOMIIOHEHTOM 3TOTO MpoLEecca SIBISAETCS YMEHHE
pemiath XMMUYECKHWE 3a/aud, TaK KaKk OHO BCEr/Ja CBSI3aHO C 0OoJee CII0XHOU
MBICTUTENBHOMN e TEIbHOCTBIO.

JInst TeX, KTO CMOKET OBJAAETh COJAEpKaHUEM JaHHON MPOrpaMMbl, PEIICHUE
3amay HE OyJeT BbI3BIBATH OCOOBIX TpyAaHocTel. [Iporecc pemieHus craHeT
YBJICKATEIbHBIM W OyAeT MPUHOCHUTH YIOBJIETBOPEHHE, MOJO0OHOE TOMY, KOTOpPOE
MOJIYYarOT JIIOOUTENH pa3raJblBaHUsI KPOCCBOP/IOB.

YMeHue pemiath 3ajladyd pa3BUBAETCS B Mpoliecce OOydeHUs, U pPa3BUTh 3TO
YMEHHE MOKHO TOJIbKO OJTHUM MyT€M — MOCTOSIHHO, CUCTEMAaTUYECKH pellaTh 3a1a4uu!

HeoOxomuMocTh TOSIBIICHHUS TaHHOTO Kypca BO3HHKJIA B CBSI3U C TEM, YTO B
MOCJIEIHUE TOJIbl C/laya BCTYMHUTEIBHOTO AK3aMEeHa MO XUMUU CTAHOBUTCS JIJI1 MHOTHUX
oOydJarommxcs Cepbe3HOM TpoOsemMon. Pa3peiB mMexmy TpeOOBaHHSIMHU MPUEMHON
KOMHCCUH BY30B M PEAJIbHBIMU BO3MOKHOCTSIMU BBIITYCKHUKOB OOJBIIMHCTBA IIKOJ
CTAaBUT Tepe]] MOJIOJAbIMU JIIOABMHU TPYJIHOIPEOAOJUMBbIA Oapbep Ha MyTH K
BbIOpaHHO Tpodeccun. Bpemenu B o00bemMe 00pa3oBaTeNbHOrO CTaHAApTa IS
YCHEUIHOTO YCBOEHUS 3aJiad M0 XUMUHU HEAOCTATOYHO, U 0OydYaroluecs: HyKAalTcs B
MPOXOXKACHUU JOMOJHUTEIBHOIO cUcTeMaThueckoro kypca. Kpome storo u3 roga B



roJl M3MEHSIOTCS CTaHAapThl OOpa30BaHUSI MO XUMUM, YMEHBIIAETCS KOJHUYECTBO
TpeOyeMbIX THUIIOB 3ajlady, HO MpPU TMOCTYIUICHMH B BY3bl 3TO HE YYUTHIBACTCS
npueMHoi komuccuen. KomnuecTBo yacoB, BBIJEJICHHBIX B IIKOJBHOM Kypce Ha
MpaKTUYECKHE PabOThI U €€ BUbI, HEIOCTATOYHBI JIJISl MOJTHOTO yCBOeHuUs npeameta. C
MOMOIIIbI0 TIporpaMMbl «O3aaueHHass XUMUS» IIKOJBHUK MPUOOPETET U 3aKPEIuT
MPAaKTUYECKWE HAaBBIKM B pabOTE C BEIIECTBAMM, BBIMOJHSS PA3IUYHOTO YPOBHS

CJIO’)KHOCTH MPAKTUYECKUE 3a]IaHMUsI.

B cBsa3u ¢ »TUM gaHHyr0 mporpamMMmy mo (opMe  CcolepXaHus U Tpoiiecca
NeJJarorTUYeCKOM JIeSITEIbHOCTH MOKHO OTHECTH K MHTETPUPOBAHHOMY BHY, T.K. OHA
00BEIUHSIET B 11€710€ 00JIACTH OCHOBHOT'O U JIOTIOJTHUTEIHFHOTO 00pa30BaHuUs.

¢ deKTHBHOCTH MPOrpaMMBbl OIpeJIeSieHa yCreXxaMu 00yJarommuXcsi CpeTHeH
IIKOJIBI HAa OJUMIIMANax, MapadoHaX M KOHKypcax pa3HOro YypoBHA. JlaHHas
mporpaMMma mpeJHa3HaueHa Jjisg padoTel ¢ oOydaromumucs 8-9 kmaccos. [Iporpamma
Kpykka «O3agadeHHas XUMUS» IPEeIyCMaTPUBACT IICJICHANPABICHHOE YIIIyOJICHUE
OCHOBHBIX XMMUYECKUX MOHSATHH, MMOTYyUYCHHBIX JICThMHU Ha YPOKaX XUMHUHU, OUOJIOTUH,
reorpaguu, THPOPMATUKH.

HoBu3Ha 1aHHOM NpPOrpaMmsbl B CJIeYOIIEM:

- pa3BUTHE MOTEHIIMATIBHON OJTAPEHHOCTH IIIKOJIBHUKOB B YCIOBHUSIX
JIOTIOTHUTENIBHOTO 00pa30BaHMUS;

- KpOME TEOPETUUYECKUX 3HAHUHU, TPAKTUIECKUX YMEHHUI 1 HABBIKOB Y 00yYarONIXCs

(bopMUPYIOTCS TTO3HABATEIbHBIE HHTEPECHI.

YtoObl HE TEPATH MO3HABATEIHLHOTO HHTEPECA K MPEAMETY KpY)KKa yueOHas
nporpaMMa MnpeycCMaTpuBaeT YepeJOBaHNE TEOPETUUECKUX U MPAKTUYECKUX BUIOB
NEeATEIbHOCTH.

J171s1 BBOJHBIX 3aHATHI KPY>KKa XapaKTepHO COYETAHUE JIEMEHTOB 3aHUMATEIIbHOCTH

Y HAyYHOCTH.

[Iporpamma kpyskka BKIIOYAET: 3HAKOMCTBO C MPpUEMaMH JTaOOPATOPHON TEXHUKH, C

OpraHu3anuel XuMUYECKOTO MTPOU3BOJICTBA, U3YUEHUE BEILIECTB U MATEPUAJIOB U UX
MIPUMEHEHHE.

- 3aHATHS B KPYXKKE MPOBOIITCS MHAMBHUIAYyalbHBIE W rpymmoBbie. [logbop 3amanuit
MPOBOAUTCS C YYETOM BO3MOXKHOCTEM JETEH, B COOTBETCTBUM C YPOBHEM HX
MOATOTOBKM M, KOHEYHO, C Y4€TOM XejlaHud. B ciyyae BBIIOTHEHHUS TPYNIIOBOTO
3aJaHusl  JAa€Tcs BO3MOXKHOCTH CIUIAHUPOBAaTh XOJ OJKCIEpUMEHTa C YETKUM
pacnpeneneHueM 00s13aHHOCTEH JIs1 KKIOTO YJICHA TPYIIITHL.

- OCHOBHBIE (OpMBI 3aHATHI Kpyxkka «O3amaueHHas XAMHUS» - JIEKIMH, PAacCKa3bl
yauTens, 00CyKJaeHue mpobieM, MpakTUYeCKue padoThl, MPOCMOTP BUACO(DHIEMOB,
pelIeHre 3a7a49 ¢ HeCTaHAaPTHBIM cojiepKaHueM. UIeHbI Kpy>KKa TOTOBST pedepaTsl U
JIOKJIaJbI, COOOIIECHHSI.

JIisi akTUBHW3alMK TIO3HABATEIBLHOTO HMHTEpPEca OOYYaIONMUXCS TPUMEHSIOTCS
CIeAYIOIMEe  METOJbl:  HMCHOJIb30BaHHE  HMHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOrui (MOKa3 TOTOBBIX KOMIIBIOTEPHBIX Ipe3eHTanuid B PowerPoint,
COCTaBJICHHE YYalIUMKCS KOMITBIOTCPHBIX Ipe3eHTaluii B nporpamme PowerPoint,
pabota B cetu HHTepHET), YCTHBIE COOOIIEHHsT O00YyYaroluXxcs, HaIUCaHue



pedepatoB, BBINOJHEHUE MPAKTUYECKUX pabOT C 3JIEMEHTaMU HUCCIEIOBaHUS, U
COLMOJIOTHYECKUI OIIPOC HACEIICHMUSI.

Baxnas ponb OTBOAUTCS IyXOBHO - HDABCTBEHHOMY BOCIIUTAHUIO yUAIIMXCS U
poOpPUEHTAITMOHHOMY CAMOOTIPEICIICHUIO 00yUYarOIINXCS.
I'mnore3a: eciu pabota 1Mo JaHHON MpOTpaMMe MO3BOJUT OOYYAIOIIUMCS OBJIA/IETh
croco0amMu MBICTUTEIBLHON JEITeIbHOCTH, YMEHUSIMH CAMOCTOSATEIIBHOW TBOPUYECKOM
NEATEeNIbHOCTH, PACUIMPUTh KPYro3op, MPOSBUTh ceO0si Ha OJUMMHUAZAX Pa3TUIHOTO
YPOBHsI, TO MporpamMma siBisetcst 3 PEeKTUBHOM.
KoHuenryajabHasi 0CHOBA MPOrpaMMbl.

Xumus SBISIETCS OHOM U3 00J1acTelt ectecTBO3HaHUsA. OHA U3ydaeT MPOLEeCCh
MPEBPAILICHUS, COCTaB, CTPOEHHUE, CBOMCTBA U TPAKTUYECKOE UCIIOJIB30BAHHUE BEILIECTB.
be3 xuMnyeckux 3HaHUM CEroIHsI HEBO3MOXKHO MPEJACTABUTh KAPTUHY MUPA, TaK KaK
OKPYKaIOIIUKA MUP — 3TO, MPEKJIE BCETO MUP BEUIECTB, MPEBPAILICHUSI KOTOPHIX
COCTaBJISIFOT OCHOBY MHOTHX MPUPOIHBIX SIBICHUMH.

[Tpu peanuzanuu KOHIEMIIMN MOJICPHHU3AIMHI 00pa30BaHUsI HEOOXOIUMO 0OPATUTD
0oco00e BHUMaHUE Ha PAa3BUTHE UHTEIIEKTYaJIbHO — TBOPYECKHUX CIIOCOOHOCTEHN U
KITFOUEBBIX KOMIIETEHTHOCTEH 00 yJarOmuXCs.

Oco0eHHOCTH TPOrpaMMBbI

Ha 3ansTusax kpyxkka « O3amadyeHHast XUMHUS» 00y4aroluecs PearT pa3InyHbIe 10
TUIIaM M CJIIOKHOCTH TEOPETHYECKUE, PACUETHBIE U KOMILJIEKCHBIE pacU€THBIE 3aa4H,
IPUOOPETAIOT HABBIKK UCCIIEI0BATEIBCKOMN AESTENBHOCTH, TOTOBITCS CAATh YK3aMEH I10
xumuu B popmate OI'D.

Peanuzanus nporpaMMbel  TpeOyeT XOpOIlei MOATOTOBKU 00yYaronuxcs no Gusuke u
MaTeMaTHKe.

Coneprkanue mporpaMMsbl CIIOCOOCTBYET 3aKPETICHUIO TEOPETHUYECKUX 3HAHUH,
MOJIYYEHHBIX Ha ypokaXx. Pe0sTa B mpoiiecce pereHus 3aaay yqaTcsi aHaIu3upoBaTh,
JienaTh BBIBOJbI, IPOEKTUPOBATH AITOPUTM PELIECHUA 3a7a4, JIOTUYECKHA MBICIUTb.

[IporpamMmma mpeaHazHadeHa isi paboThl ¢ oOywaromumucs 8-9 kiaccoB ,
yBIICKaOIuxca xumuen. 1o maHHOMy HampaBiI€HHUIO TUIOBOM MPOrpPaAMMBI  HET, 3a
ocHoOBY B34Thl KHUTH O. B. KoBanbuykoBoil, «Yuuch pemarh 3a4a4 N0 XUMUu», M:
«ITomatyp», 2012; A. A. Kymnapés, «Yuuch pemars 3ajauu no xumun», M: «lllkona
— npeccy; 2006; Kocosa O. 1O., Eroposa JI.JI. - Equnblil rocy1apCTBEHHBIN 3K3aMEH.
Xumusi: CrnpaBouHblE MaTepUaibl, KOHTPOJIbHO — TPEHUPOBOUHBIC YIPAKHEHHUS,
pacuétHbie 3amaun. — YensOunck: Barmsa, 2014.

AJpecaT nmporpamMmmbl: oOydatomuecs 8§ - 9 kiacca.

O6bem nporpammbi: 204 4.

®opma 00y4eHHsI: OUHAS.

Cpoxk peanu3anuy nNporpamMmsl 2 roaa.

Pe:xxum 3aHsITHIl: pa3BuBaromas padoTa 1Mo (pOpMUPOBAHUIO MO3HABATEIHHBIX
MIPOIIECCOB TPOBOJMUTCS BO BpPEMs CIEIUATBHO OPTaHM30BAHHBIX 3aHATHH 2 pas3a B
HEJEIIO.

IMponoxuTENLHOCTD 3aHATHS: 45 MUH.

1.3. COAEPKAHHUE ITPOI'PAMMBI.



Y4eOHO-TEMATHYCCKHUH TJIAH

(1 rox ody4yenms)

No Hazeanue mem Dopma 3anamuit Koauuecmeo uacos
pazo Bcezo | Teop | Ilpax
e us muka
7108
1. | BeBenenue Jlekmus 1 1
X | O3HakomieHue ¢ KaOuHeToM | Mepa 1o TeXHUKE 1 1
N | xumun 0e30macHOCTH
M | u u3ydeHHE NPaBUI TEXHUKH
N | GeszomacHoCTH
Y | 3nakomcTBO ¢ 1abopaTopHBIN O3HAKOMIICHHE YUAIIHXCS C 2 2
E | o6opynoBanuem KJaccudukaren u
C TpeOOBaHUAMH,
K NIPEIBSBIICMBIMUA K
A XpaHECHUIO JJaO0paTOPHOTO
A 000py1I0BaHUS
XpaHeHue MaTepualioB U IIpaxmuueckas paboma. 2 1 1
JI | peakTHBOB B XUMHYECKON Cocrasienue Tadauil,
A | nraGoparopun. OTpaXarouux
b KJ1acCU(UKAINIO BEIECTB,
o M3rOTOBJIEHHE ITHKETOK
P HEOPraHMYECKUX BEIIECTB,
A COCTaBJICHHE CITHCKA
T PEaKTUBOB, HECOBMECTUMBIX
0 IUIsSL XpaHEHUS..
P | Harpesarensusle mpubopsl | Ilpaxmuueckas paboma. 2 1 1
M | u nons3oBanue umu. Hcnons3oBaHue
A HarpeBaTeIbHBIX MPHOOPOB.
N3roroBneHne COMpTOBKY U3
NOAPYYHOr0 MaTepuaa.
B3gemnBanue, Ilpaxmuueckas paboma. 3 1 2
dunpTpoBaHue U TIeperoHKa | M3roToBieHne mpocTermmx
GUIBTPOB U3 MOAPYIHBIX
cpencts. Paznenenue
HEOJIHOPOJHBIX CMECEH
BrimmapuBanue u Ilpaxmuueckas paboma. 5 2 3

KPUCTAJUTU3AIAS .
YucTele BEllecTBa.
Crioco0OBI OYHNCTKHU BEIICCTB
Y pa3AeseHusl CMECEN.

Boinenenue pacTBOpEHHBIX
BEILECTB METOJIOM
BBITTAPUBAHUS U
KpUCTAJUIU3AIMU Ha TIpUMEpe
pacTBopa MOBAPEHHOU COIU




OcCHOBHBIC TPUEMBI paOOTHI
C TBEPJIBIMHU, KUJIKIMH,
razo00pa3HbIMU
BEIIIECTBAMH.
JlabopaTopHbie CrIOCOOBI
TTOJTYICHHSI
HEOPraHUYECKUX BEIICCTB

Jlexuus.

IIpaxmuueckas paboma.
OnBITHL. WIUTIOCTPUPYIOLINE
OCHOBHBIE TPUEMBI pabOTHI C
TBEPABIMHU, KUIKAMHU U
raz000pa3HbIMU BEIIECTBAMU.
IIpaxmuueckasa paboma.
[TomydeHnue HEOPraHUYECKUX
BEIIECTB B XUMHYECKOMH
naboparopuu. [lonydenne
cynbdara MeIu U3 MEJIH,
XJIOpUa IIMHKA U3 IIUHKA.

[IpuroroBienue pacTBOpoOB
B XUMHUYECKOMN
71a00paToOpuu U B OBITY.
Bopa. PactBopsi

llpakxmuueckas paboma.
[IpuroroBieHue pacTBOpoOB
BEIIECTB C ONPEACIEHHON
KOHILEHTpauuen
pacTBOPEHHOIO BEMIECTBA.

Kpucramnornaparsr. Ilpakxmuueckas paboma.
BeipamuBanue cana u3 [TonyueHnne KpuCTaIOB
KpUCTAJUIOB. COJIE M3 BOJHBIX PaCTBOPOB

3aHMMAaTEeNbHBIE OTBITHI 110
Teme: «XUMUYECKUe
peakiuy BOKPYT HACY.

IIoka3s ACMOHCTPAINOHHBIX
OIIBITOB

2. Briepen x nokopenuro Pemenue ommmImmaHbIX
BEPIIUH OJIUMITHA]T 3a71a4 Pa3JIMYHOTO YPOBHS
JI | IIpoBenenue Urpel ¢ yuammmucs Kpyxka
O | IMIaKTUYECKUX UTP:
r e KTO BHUMATEIILHEE
n e KTO OBICTpEE U
K ay4qiie
A e y3Hail BELIECTBO
e y3HAW SBJIICHUE
3. | Xumus B OBITY. O3HaKOMJICHHE y4YalIUXCs ¢
BUJIaMH OBITOBBIX XUMHKATOB.
1| Pa3znoBHaHOCTH MOKOIITUX
P cpencts. Mcnonb3oBanue
n XUMHUYECKUX MaTePHUAIOB IS
K PEMOHTA KBapTHUP.
J lIpakmuuyeckas paboma.
A BriBegeHME MSITEH p>KaBUMHBI,
Ji | YEPHUJL, )KUPaA
H | [Ipaktukym uccnenoBanue | Opopmiiennas [1P unu yctHoe
A | «Moromme cpeacTa 1is co0OIlIeHHe, MPEe3EHTALUS




A IHOCYABDY.
3ansartue - urpa « MbUIbHBIE

X | my3pIpu»

N | Xumus B npupose. Coo011eHus yq4amuMucs o

M MPUPOJHBIX SIBICHUSX,

17| COIPOBOXKTAFOIIIUMHUCS

A XMMHUYECKUMHU IIPOLECCAMMU.
[IpoBeneHne 3aHMMATENbHBIX
ONBITOB IO TEME « XUMHS B
IPUPOALY.

Xumusg u yenosek. Yrenue | Kpyrnblid ctoi, cooOuieHus

JOKJIaJI0B U pedepaTos. yyalmxcs

[TpodopuenrtanuonHas DKCKypcus

JICKIHS.

XUMHS 1 MEeIUIMHA. Jlexius, cooO1ieHus
yuamuxcs Tect «byapre
3710pPOBBI»

benku, )xupsl, yrieBoasl B

NIATAHUU YEJIOBEKA.

Buramunel

[TunieBbie 106aBKU

[Ipaktukym uccnegoanue |Odopmiennas [1P unu yctHoe

«Hurceiy. COOOIIeHHE, TPE3CHTAIIHS

[Ipaktukym uccnegoanue | Odopmiennas [P unu yctHoe

«MopoxkeHoe» COO0IIeHHE, PE3CHTAIIHS

[Ipaktukym uccnegoanue | Odopmuennas [1P unu yctHoe

«Hokomam COO0IIeHHE, PE3CHTAIIHS

[Ipaktukym uccnegoanue | Odopmuennas [1P unu yctHoe

«OKeBaTenpHast pe3uHKA» COOOIICHHE, MPE3CHTAIIHS

TalHBl BOJBI.

[Mpaktukym uccnegoanue | Odopmuennas [P unu yctHoe

«["a3upoBaHHBIC HAMUTKU» | COOOIIIEHNE, TPE3CHTAINS

[Mpaktukym uccnegoanue | Odopmuennas [P unu yctHoe

«MuHepasbHbIE BOJB» COOOIICHNE, MPE3CHTAIIHS

IInBHOM aIKOTOJIN3M Jlekuus, npe3eHTanus

[Tpaktukym uccnegoanue | Odopmiennas [P unu yctHoe

«Hainy coo0IIIeHNe, MPe3CHTAIHS

[Tpaktukym nccnegoanue | Odopmiennas [P unu yctHoe

«MoJIOKO» c00OIlIeHNE, MPE3EHTALIUS

[IpocTelimme cuHTE3bI MIPE3CHTAINS

HEOPraHWYECKHX BEUIECTB

4, | IloaroroBka Kk gekane N3roroBneHne niakaTos ¢

€CTECTBEHHBIX HayK. Urpa

IMOCJIOBHIIAMH, ITIOT'OBOPKAMM,
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SEESX MOEX=D

«CYacTIUBBIN CIIydai». adopr3MaMu, BBITYCK
CTEHI'a3eT C 3aHUMATEIbHBIMU
dbaxkTamu
Hepa. « Cuacmauewiii cayyaiy
IIpoBenenue urp u CocraBieHue KpocCBOPAOB, 4
KOHKYPCOB Cpelin pebycoB, IPOBEJIEHUE UTP:
ydamuxcs 8-9 kimaccoB “Xumnueckas scradera’
YJIEHAMU KPYXKKa. “TpeTuii AUIIHUN .
OO61uit CMOTp 3HAHUIM. ITonBeneHre UTOTOB U aHAINA3 4

Urpa “Uro? I'ne? Korma?”’ | paboTsl KpyskKa 3a rog. Otuer
YJIEHOB KPYKKa,
JE€MOHCTpALIUA
U3TOTOBJICHHBIX YWICHAMHU
KpYy’KKa HarjasiHbIX TOCOOUH,
IPOCTEHIITNX MPUOOPOB,
KOHKYPCHBIX Ta3€T,
BBIPAIIIEHHBIX KPUCTAJIOB,

pedeparon

Hmozo 102 26 76

Conep:kanmne y4eOHO-TEeMATHYECKOI0 MJIAHA
(1 rox 00y4enus)
Paznen 1: «Xumnueckas jadboparopusi»
1. Beoonoe 3anamue. 3HaKOMCTBO C YYaIIUMHUCS, aHKETUPOBAHKE: (UTO TIPUBEIIO TEOS
B KpyXok “OzamaueHHoil xumuun’). BbiGopbl coBera, neBusza, 3MOJIEMBI KpYKKa,
3HAKOMCTBa KPYXKKOBIIEB C UX OOSI3aHHOCTSIMH M O0OOpYyJIOBaHHEM pabOdero MecTa,
o0CyXJIeHHEe U KOPPEKTUPOBKA TIaHa pabOThI KPY>KKa, MPEIOKEHHOTO YUUTEIIEM.
2. O3HnakomiieHue ¢ KaOuHemomM XUMUU U U3YUEHUE NPAGUI MEXHUKU
oe3onacnocmu. 1lpaBuna 6e3omacHO pabOTHl B KAOWMHETE XUMUM, U3yUEHUE MPABUII
TEXHUKW  O€30MacHOCTM W OKa3aHWs  TEpPBOM  TOMOIIM, HCIOJIb30BaHUE
MIPOTHBOIOKAPHBIX CPEACTB 3auThL [ 14] Mepa o Texuuke 6e3omacHoctr. [4] [13]
3. 3nakomcmeo c navopamopuvim o060pyoosarnuem. O3HAKOMIICHHE YYAIIUXCS C
kinaccuukanuen U TpeOOBAaHUSMHU, TPEIBSIBISIEMBIMU K XPaHCHHUIO JTAOOPATOPHOTO
o0oOpynoOBaHMUsS, UW3YYCHHE  TEXHUYECKHX  CPEACTB  OOydYeHHs, TMPEIMETOB
nabopatopHoro oOopyAoBaHus. TexHUKa JEMOHCTpPAllUU OMbBITOB (Ha MpuUMepax
OJTHOTO - JIBYX 3aHUMATEIbHBIX ONBITOB).[9], [13]
Ilpakmuueckas paboma. O3HAKOMIICHHE C TEXHHUKOW BBIMIOJHECHHUS OOMIMX
MPAKTUYECKUX OMNepanuil HaJIWMBaHHUE XUJKOCTEH, MEpeMENIMBaHHE W PACTBOPEHUE
TBEP/IbIX BEIIECTB B BOJIE.
4. Xpanenue mamepuanoe u peakmugos ¢ Xumuueckoi jadopamopuu. 3HaKOMCTBO
C pPa3IMYHBIMH BHJAMH KJIACCH(PUKANNA XUMHYECKHUX PEAKTHBOB U IpaBUIAMU
XpaHeHus ux B jadoparopuu [8],[13],[14]
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IIpaxmuyeckas paboma. CocTaBieHue TaOJUL, OTPAKAIOIMIMX KIACCUDUKALUIO
BEILIECTB , U3TOTOBJICHUE ITHUKETOK HEOPraHUYECKUX BEIECTB, COCTABJICHUE CIHCKA
PEaKTUBOB, HECOBMECTUMBIX JJIs1 XpaHeHus .| 14]
5. Hacpesamenvuvie npudopvl u noab306aHue umu. 3HAKOMCTBO C IPaBUIIAMH
MOJIb30BaHUSI HArpeBaTeIbHBIX MNPUOOPOB: IUIUTKH, CIHUPTOBKH, Ta30BOM TOPEJKH,
BOJsIHOM OaHu, cymuiasHOro mkada. Harpesanue u npokanuBanue. [13].
IIpaxmuueckasa paboma. Vicnonp30BaHue HarpeBaTeabHbIX MpuOOpPOB. U3rotosnenue
CIIUPTOBKH U3 MOAPYYHOTO MaTepuara.
6. B3zeewuganue, ¢punomposanue u nepeconka. (O3HAKOMIICHUE Y4YalllUXCS C
nmpueMaMH B3BEITUBAHUS U PUIBTPOBAHUS, U3YUCHHUE MPOIECCOB MeperoHku. OuucTka
BEIIIECTB OT MpUMecei
IIpaxmuueckas paboma.

NsroroBnenune mpoctedmmx (GUIBTPOB W3 MOJAPYUYHBIX CpeacTB. PaznencHue
HEOJTHOPOJIHBIX CMECEN.

[Teperonka Bojbl. [11]
7. Boinapueanue u kpucmanauzayus
Ilpakxmuueckas paboma. Beinenenre pacTBOPEHHBIX BEIIECTB METOJIOM BhITAPUBAHUS
Y KpUCTAJUIM3ALIMU Ha IIPUMEpPE pacTBOpa MOBApEHHOM conu . [11]
8. Ocnoenule npuemul padbomovt ¢ meepovIMU, HCUOKUMU, 2A3000paA3HBIMU
seujecmeamu. Jlabopamopusvie cnocodvl noyueHus HeopPZaHuYecKUx 6euyecma.
Lemoncmpayus gpunoma.
IIpaxmuueckaa paboma. ONBITHI. WUIIOCTPUPYIOIINE OCHOBHBbIE MPUEMBI PAOOTHI C
TBEPABIMU, KUJIKUMHU U Ta3000pa3HBIMH BEIIECTBAMHU.
Ilpaxmuueckas paboma. llonyueHue HEOPTraHUYECKUX BEIIECTB B XUMHUYECKOU
nabopatopuu [lonydyenue cynabdhara Meau U3 Meau, XJ0puaa IIUHKA U3 IIMHKA.
Haensaonvle nocobus, cxeMbl, TaOIHUIIBI, IJIAKATHL.
9. Ilpuzomoenenue pacmeopoé 6 XuMUYECKOU Jjadopamopuu u 6 Ovimy.
O3HakoOMJIEHHE Yy4alluXcsi C MPOLIECCOM pacTBOpPeHUs BewlecTB. HackhlllleHHbIE U
MepPECHIIEHHbIE pacTBOPHI. [[pUrOTOBIIEHNE PACTBOPOB U UCTOJIb30BAHUE UX B KU3HHU.
Ilpaxmuueckas paboma. IlpuroToBieHHE pPacCTBOPOB BEIIECTB C OMPEICTEHHOM
KOHIIGHTpAllMe  pacTBOpEHHOro  BemlectBa.  llollydeHWe  HACBHIIIEHHBIX U
MEPECHIIEHHBIX ~ PAacTBOPOB,  COCTABICHHE W  HWCIOJb30BaHWE  TpaduKoB
pactBopuMocTu.[ 1]
10. Kpucmannozuopamei. Kpuctammdeckoe coctosHue. CBOMCTBa KpHUCTAJIIOB,
CTPOEHHE U POCT KPUCTAILIIOB.
Ilpakmuueckasa paboma. llonyyeHue KpUCTAJUIOB COJIEM U3 BOJHBIX PAacTBOPOB
METOJOM MEJJIEHHOTO HCHapeHUs] W MOCTENEHHOI0 TOHMXKEHUS TEMIIePaTyphl
pacTBopa (XJI0pUa HaTpHsl, MEHBII KylOpoOC, allFOMOKaJIUEBbIE KBACLIbI).[3 ]
Jlomawinue onvimel IO BhIPALIMBAHUIO KPUCTAJUIOB XJIOpHAa HaTpusl, caxapa.[12]

11. 3anumamenvhnvie onvimvl no meme: Xumuueckue peakuyuu 6okpyz nac. 1lokas
JIEMOHCTPAIMOHHBIX OTBITOB.

“Bysnkan” Ha cTone, [S]

“3en€éHpii Orous , [S]
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“Bopa-karanmuzarop”, [5]
«3BE3AHBIN JOXKIbY [4]
PaznouBetHoe miiams [4]
Bopa 3axuraer Oymary [4]

Paszpnen 2. «Jloruka»
12. Pewenue oaumnuad wKoaIbHO20, MYHUUWURAIbHO20 mypa Bcepoccuiickoi
OJIUMRUAOBL O XUMUU.
13. Ilposedenue ouoaxmuueckux uzp
[IpoBeneHre KOHKYPCOB U AUAAKTUYECKUX UTP:
KTO BHUMaTEIbHEE [1]
KTO ObICTpEe U JTyulle
y3Hal BEIIECTBO
y3Hal sBieHue [1]
Paznen 3. «IlpukiagHasi XuMus»
14. Xumusa ¢ 6Ovimy. O3HAKOMJICHUE YYaIlIUXCS C BUJAMU OBITOBBIX XHWMHMKATOB.
PasnoBugHOCTH MoOtOmUX cpenactB. Mcmonb3oBaHWe XMMUYECKHX MaTEpUAIOB s
pEMOHTa KBapTHUP.
Ilpakxmuueckas paboma. BeiBeeHue MITEH PrKaBYMHBI, YSPHUII, KUpa.[2]
Harnsansele cpenctsa: miakathl, TaOIUIBI, 00pa3Ibl MOIOLIUX CPEICTB.
15.Ilpakmukym uccaeooseanue «Mowuwue cpeocmaea 011 nOCyovly.
PaGoTa ¢ 3TUKeTKOi.
OnbiT 1. Onpenenenue KUCIOTHOCTH.
OmnpbiT 2. OnpeeneHrne MbUIKOCTH.
OmnpiT 3. CMBIBa€EMOCTh CO CTAaKaHa.
AnketupoBaHue. COIMOJIOrHYECKHI OIpOC.
16. 3anamue - uzpa «MolibHble ny3pipu»
Konkypchr:
— Kto HamyeT camblii OOJBIION My3bIPh,
— KTO HaJyeT MHOTO MaJICHbKUX Iy3bIpeil
— Ye# my3bIpb 10ATO HE JOMHET
— Tloctpoenue Gurypsl u3 my3bipeit
— HapnyBaHue my3bIpsi B y3bIpe.
17. Xumusa 6 npupooe. CoOOIIECHUS YYAUMHUCS O TIPUPOIHBIX SBICHUSX,
COMPOBOXKJAIOIINMUCA XUMUUYECKUMU TMpoueccamu. lIpoBenenune 3aHMMAaTENbHBIX
OMBITOB MO TEME « XHUMHUS B IPUPOIEH.
Jlemoncmpayus onbimos:
o XUMHYECKHE BOJOPOCIH [J]
o TémHo-cepas 3mes. [5]
o OpurunanpHoe UL [6]
o MuHepanbHbBIA «XaMeICOH» [4]
18. Xumusa u yenosex. UteHue n0kiazioB u pedeparos.
« -Bame nutanue u 310poBbe [9]
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o -XUMHUUYECKHE PEAKIIUN BHYTPH Hac [3]
19. 3anamue no npogpopuenmayuu.
OKcKkypcus Ha PENPUATUS
20. Xumua u meouyuna. GopMupoBaHue UHPOPMALUOHHON KYJIbTYPBI yUYalIUXCS.
CocraBieHue 1 YTeHUE JOKIaI0B U pedepaTos.
Yemuoui orcypnan Ha TeMy XuMus 1 MeauuuHa. [ 1]
21. Benaku, scupil, y2neeo0vl ¢ RUMAHUU Yel08€Kd.

Baxuneiilmue KOMIMOHEHTHI MNHINU. 3HAa4YeHUE OCJKOB, KHUPOB, YIJICBOJIOB,
MUHEpAJIbHBIX BEIIECTB B MUTaHUU. Tabnuiia pacxoja SHEPTUM TIPU PA3IUYHBIX BUIAX
nestenbHOCTH YenoBeka. ([Ipunoxxenue 2)

22. Bumamumnot.

Butamunbl, ux wiaccupukanus W 3HAYCHUE JI1 OpraHu3Ma 4YeJoBeKa.
(ITpunoxenne 3) VMICTOUHMKU TOCTYIUICHHS BUTAMHUHOB B UYE€JIOBEYECKHN OpPTraHU3M.
Conepxanue BUTAMUHOB B TUIIEBBIX MpoaykTax. ([Ipunoxenue 4). AHTUBUTAMHUHBI.
(ITpunoxenue 5). AButamuHO3. MccnmemoBaHue: BUTAaMUHBI B MEHIO IIKOJIBHOMN
crosioBoi. (ITpunoxkenue 6).

23. HHuweswvie 0obasku.

buonornueckue nuieBbie 100aBKU M UX BIMsiHUE Ha 310poBbe. ([Ipunoxenue 7)
JlaHHO€ TIpUIIOKEHUE HCIOJIb3YEeTCsI BO BPEMsl BCEX NpPAKTUKyMax Mpu padore ¢
ATUKETKAMH.

24. IlIpakmuxym - uccneoosanue « Yuncory.
BricTynnienue ydenuka c gokinanom «llarybHoe BIusiHUE YUIICOB HA YEIOBEKaY.
PaGota B rpynmnax. Jlns uccnegoBanus 6epeTcsi He MeHe 3 pa3HbIX YIAaKOBOK YUIICOB
(srydine, ecnu 1eTH PUHECYT UX caMu). Bce pe3ynbTaTel 3aHOCSTCS B TaOJIHILY.
Omnpenensiercs 0ObEKT U MPEIMET UCCIIETOBAHUS.
OmpiT 1. Pabora ¢ atuketkamu 1o Ilpunooicenuro 7 u Ilpunoscenuio 2.
OmnpiT 2. M3ydeHune GU3NIECKUX CBOMCTB YHIICOB:
— JIOMKOCTb,
— pPacTBOpPEHHE B BOJE,
— HaJaBIIMBaHHE OyMaXHOU caneTKOU ISl ONPEACIICHUS KOTMYECTBA KUPa
— BKYCOBBIE KaueCTBa.
OmneiT 3. ['openuie 4nrcos.
OmneiT 4. IIpoBepka Ha HanU4Kre Kpaxmaia. ONbIT IPOBOJUTCS C TOMOILBIO
CIIUPTOBOTO pacTBOpa Hoaa. YUeHUKU CPAaBHUBAIOT MHTEHCUBHOCTh OKPAIIMBAHMSI.

OmnpiT 5. PacTBOpeHUE YUIICOB B KUCTIOTE U IIEJIOYH.
Jlanee rpynmbl TOTOBAT 5 BOMPOCOB AJISI COLIMOIOTMYECKOTO OMPOCa YYEHHUKOB IIKOJIbI.
25. Hpakmukym - uccinedosanue «Mopoosicenoe
Boictynnenue yyeHuka c aokiaaoM «O Mojb3e U Bpeae MOPOKEHOTOY.
Pabota B rpynnax. [{ns uccnenoBanus Oepercs He MeHE 3 pa3HbIX BUIOB
MOpPOKeHOro0. Bee pe3ynbTarhl aHAJTOTUYHO 3aHOCATCS B Tabnuiy. Onpeaensiercs
OOBEKT U MPEAMET UCCIETOBAHUS.

OmpiT 1. Pabora ¢ atuketkamu 1o Ilpunooicenuro 7 u Ipunoocenuro 2.

OmnpiT 2. M3yuenue GpU3NYECKUX CBOMCTB MOPOKEHOTO.
VYuyanuecs MOryT caMu IPEAJIOAKUTh SKCIIEPUMEHT.
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OmneiT 3. KcaHTONpOTEMHOBAS peaKusl.
B npoGupky moMemaroT MOpOKEHOE, J00aBISI0T a30THYIO KUCJIOTY U HarpeBaroT.
[losiBneHue >KeNTOro OKpallMBaHUS TOKa3blBaeT Hanuuue Oenka (Hanuuue
apOMaTUYECKUX aMUHOKHUCIOT).
Omnpit 4. OOHapy>XeHHE YTIIEBOJIOB.
B npoGupky mnomemarT MOpOXKeHoe, M00aBISIOT IMiI. THAPOKCHIA HATpUs U
HECKOJbKO Kamenb cynbdpara Menu (II), mepememmBator. [losiBaeHHE SPKO-CHHETO
OKpaIllMBaHUs CBUJICTEIHCTBYET O HAJIMUYMM MHOTOATOMHBIX CIHUPTOB. [lonyueHHBIN
pactBop HarpeBator Ha crnuptoBke. ['mapoxkcua weau (1) Ipu  OTOM
BOCccTaHaBiuBaeTcss 10 opanxkeBoro CuOH, xotopsiif 3aTem pasznaraerca no Cu,O
KpacHOro 1BeTa. B xoze peakiuu MoxxeT 00pa3oBaTbes U MeJlb («MEIHOE 3epKaIIoy).
26. IIpakmukym - uccinedosanue «Illoxonao»
BricTyniienue ydenuka ¢ gokianom «O Mosb3e U Bpee MOKOIanay.
PaGota B rpynmnax. [y uccnenoBanust 6epercst He MeHe 3 pa3HbIX BUIOB IOKOJIA/A.
Bce pesynbTaThl aHATOTMYHO 3aHOCATCS B Tabnuiy. Onpezensercst 00bEKT U IPeIMET
UCCJIEIOBAHUS.
OmmpiT 1. Pabora ¢ atuketkamu 1o Ilpunoosicenuro 7 u [lpunoscenuio 2.
Onpit 2. M3ydenne puanyeckux CBONCTB IIOKOJIAA.
— lIBer, 3anax, BKyc, JOMKOCTb, PACTBOPUMOCTb B BOJIE
— OOHapy>XeHHe )KUPOB — pa3MHUHAEM II0KOJIa]l Ha OyMakHOH casideTke, HaTndue
KUPHOTO MSATHA YKA3bIBAET HA HAIMUKE HEMPEAEIIbHBIX KUPOB.
OmnpiT 3. O6Hapy)eHUE B IIOKOJIAJIE YTIICBOJIOB.
Haceimaem B npoOupky TEPTHIM MIOKONaA M MpWiIMBaeM BoAbl. BcerpsixuBaem
COJIEP)KUMOE MPOOMPKH HECKOJIbKO pa3 u ¢uiabTpyem. JlobaBmsem k dunbrpaty 1 mi
eaxoro Hatpa NaOH u 2-3 kamnu pactBopa cynbdarta meau(ll) CuSOs. BerpsixuBaem
npooupky. [losiBnsieTcs spKo-CMHEE OKpaliMBaHHWe. Takylo peakiuio MaéT caxaposa,
peacTaBiIsAtomas cooo MHOTOATOMHBIN CITUPT.
OmnpbiT 4. KcanTOnpoTenHOBAS peakiiusl.
Haceimaem B mpoOupKy TEPTHIA IIOKOJIAJl U MpUiMBaeM 2-3 mil BoAbl. BerpsixuBaem
COZIEP)KMMOE TIPOOUPKU HECKOJIbKO pa3 u ¢uiabTpyeM. [IpunmBaem K QuibTpary,
co0I0/1as1 OCTOPOKHOCTh, KOHIICHTPUPOBaHHYIO a30THYI0 Kuciaoty HNOs. HarpeBaem
nojiyueHHy1o cmech. HaOmiogaem x€ntoe OkpalinBaHMe, NMEPEXOJAIIEE B OPAHKEBO-
xeéntoe mpu goOaBieHUU 25%-HOro pacTBopa aMMHaka. Takyr peakluuro [aroT
OCTAaTKW apOMAaTUYECKUX AMUHOKHCIIOT, BXOASIIUE B COCTAB OEJIKOB IIOKOJIA/Ia.
27. Ilpakmukym - uccaeoosanue «;Keeamenvnasa pezunka)
Brictynienne ydeHukoB ¢ poknagamu: «lIcTopus KEBAaTENbHOM  PE3UHKW,
«KeBarenbHas pe3uHKa: Oefa uin TpeHuHr aiig 3yoos?» (IIpunoxenue9).
PaGota B rpymmax.
Omnpit 1. Pabota ¢ stuketkamu (Ilpunoxenue §).
OmnpiT 2. M3yueHue Gpu3nyeckux CBOMCTB:
—IIpoBepka Ha pacTsKUMOCTb. JKeBaTeIbHYIO0 PE3MHKY HEOOXOJAUMO XOPOIIO
pa3keBaTh, 3aT€M MAKCUMAJIbHO PACTSHYTh U U3MEPUTh JTUHEHKOM.



15

—IIpoBepka Ha AOJITOBPEMEHHOCTH BKycCa. B TpyIle y4YeHUKHM OJHOBPEMEHHO
HAYMHAIOT )K€BaTh pPa3HbIC )KEBATEIbHbBIC PE3UHKHU, U 3aCEKAIOT BpEeMs MTOKa BKYC HE
MIPOUJIET.

Omnebit 3. Hannune kpacurenen.
JKeBarenbHy0 PE3MHKY Hape3ar0T KyCOUYKAMHU M ONYCKaloT B BOAy. llepeMemmBaior.
IIpy HaM4uyM KpacuTenen, Boaa OKpalnuBaeTcs.
OmneiT 4. OnpeneneHne KUCIOTHOCTH.
B mpoOupku u3 ompiTa 3 MOMENMIAIOT YHUBEPCAIbHYI0 MHAUKATOpHYIO Oymaxky. Ilo
pe3yapTaTaM OKpAIIMBaHHUS ONPEEISAIOT CPELy.
Omnpit 5. OOHapyXeHHE MOCIACTUTENEH.
B npo6upky nmomeniaroT nNope3aHHyIo KeBaTeIbHYIO PE3UHKY U MPUINBAIOT 5 Mt 96 %
STUIOBOTO cnupta. [IpoOupky 3akphIBalOT MPOOKOM M MHTEHCUBHO BCTPSXUBAIOT B
TedyeHue 1 muH. 3aTeM cMech QUIBTPYIOT U B (PUIbTpPATE ONPESSIOT MPUCYTCTBUE
MoJIC/IaCTUTENIe  (caxapo3bl, copOWTa, KCWJIWTA, MAaHHUTA),  SBISIOIIUXCS
MHOT0OaTOMHBIMM ciupTaMu. JlJjist 3TOro K pactBopy npuiuBaroT 1 mu pactBopa NaOH
u 1-2 xammu pactBopa CuSOs. CMech B30anThiBatoT. [1osBIIsSIETCS XapakKTepHOE SIPKO-
CHHEEe OKpallliBaHHUe (KaueCTBEHHAs PEaKI[Usi HA MHOTOATOMHBIE CITUPTHI).
28. Taitnor 60001

Camoe HeoOBIKHOBEHHOE BEIEeCTBO — BoJla. Boja — ocHOBA >kKM3HU. AHOMAJUU U
TallHbl BOJbI. M3yueHue BOABI SAMOHCKUM Y4YeHbIM Macapy OMOTO: yMEHHUE BOJIbI
CIIyIIaTh MY3bIKY, J0OpbIE CJIOBAa U MOJIUTBBI, YMEHHE OTPUIIATEIHLHO pEarupoBaTh Ha
3arpsi3HEHUsI, CKBEPHOCJIOBHSI, KOMIIBIOTEpbl W MOOWiIbHBbIe Tenedonsl. XuBas u
MmepTBas Boja. Jleunmes Bonon. (IIpunoxxenue Ilpesenrtamus «Bomay)
29. IIpakmukym uccnedosanue «I azuposannvie Hanumku
BricTynnenue yueHuka ¢ 1oknaaoM «BirsiHrue ra3upoBaHHBIX HAIUTKOB HA 3J0POBbE
yenoBekay (IIpunoxenue 11).
PaGota B rpynmax. Jlnsa uccnegoanus 6epeTcst He MeHe 3 pa3HbIX BHIOB
MOpOkeHOro0. Bce pe3ynbTaThl aHaJIOTUYHO 3aHOCSTCS B TA0JIHUILY.

Ompit 1. Pabota ¢ atuketkamu 1o [lpunoscenuro 7 u Ilpunosscenuio 2.

Omnpit 2. O6HapyXEeHHE caxapa BhIMIAPUBAHUEM.

OmneiT 3. OnpeneneHne KUCIOTHOCTH.

OmnpenensieM ¢ MOMOIIBIO YHUBEPCATHLHOW HHAUKATOPHON OyMakKKH.
OmnpiT 4. ONBIT ¢ KypUHBIM MSICOM.
30. Iugnou ankozonusm.

Jlexuus ¢ noka3om IIpesentauun «IIuBHOM ankoronauszmy. JlabopatopHas padora:
BIIMSIHUE CIIUPTOB Ha OEJIKHU.
31. Ilpakmukym uccaeoosanue «daii»
BricTtynnenune yuamuxcs ¢ qokianaoM «llosiesHsie cBocTBa yas»:

OmneiT 1. PaccMaTpuBanue 4auHoK.

OmnpIT 2. BiusiHUE KUCIOTHI U IIETI0YM HA 3aBAPEHHBIN Yak.

32. Ilpakmukym uccneoosanue «Moaoko»
OmpiT 1. Pabota B rpynne ¢ 3TUKETKAMH:
Pabora ¢ 3TuKeTKAMHU
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COCTAB

MOJIOKO KRAJ | KAPHOCTD VI'JIEBOJBI | X)KUPhBI | BEJIKHA
1. Monoxko 58 xkan | 3,2 % 4,7 . 3,2T. 2,6T.
«IIpocTakBamimHO»
2. Monoko 53 kkan | 2,5% 4,7 . 2,5T. 2,8 T.
«Bamuny»
3. Monoxko «/lomuk | 53 xkan | 2,5 % 4,7 . 2,5T. 2,8 T.
B JICPEBHEY
4. Moioko 53 kkan | 2,5% 4,7 T. 2,5T. 2,8 T.
«BKycHeeBO»

OmneiT 2. OnpeneneHne BKyca MOJIOKA.
OmneiT 3. OnpeneneHue BETa MOJIOKA.
OmnbiT 4. OnipenenieHne KOHCUCTEHIIUU MOJIOKA.
OmnpiT 5. OnpeneneHne KUCIOTHOCTH MOJIOKA. Y HUBEPCATbHBIM MHIMKATOPOM.
OmnwiT 6. Onpenenenue Oenka B Mosioke. KcaHTONpoTenHOBAs peakius.
OmnwiT 7. Onpenenenne 6enka B Mojloke. buyperoBas peakiusi.
Omnpit 8. OnpeneneHue conbl B Mosioke. Jlo0aBisieM CONSIHYIO KUCIIOTY.
OmneiT 9. Onpenenenne kpaxmana B Mosioke. C MOMOIIBbIO CIUPTOBOTO pacTBOpa Hoja.
Pasznen 4: «Heneas xumum»
33. Iloozomoeka k dexkade ecmecmeennvix nayk Uzpa « Cuacmauswlil cayuaiin.
IloaroroBka ydammxcsi K MPOBEICHUIO E€KaJbl €CTECTBEHHBIX HayK. M3rotoBieHue
IUTAKATOB C TIOCJIOBUIIAMH, TIOTOBOpKaMHu, adopu3MaMu, BBIIYCK CTEHra3eT ¢
3aHuMaTreabHbIMU (pakTamu.[1],[6]
Hepa. « Cuacmausolil ciyyaiy
34. Ilpoeedenue uzp u KOHKypcoe cpedu yuauwguxca 8-9 Knaccoe uieHamu Kpyrcka.
CocraBieHune KpocCBOPA0B, pedycoB, MPOBEACHUE UTP:
o “Xumnueckas scradera’[4]
o “Tperuit nuuHuil”. [4]
35. Oowuit cmomp 3nanuii. Hepa “9mo? I'oe? Kozoa?”’
[TonBenenne UTOoroB m aHanu3 pabOThI KpykKa 3a To7. OTUET WICHOB KPYKKa,
JNEMOHCTpals M3rOTOBJIEHHBIX YJE€HAMHU KpYXKKa HarlsAHBIX IOCOOUH,
OpOCTEUIINX MPUOOPOB, KOHKYPCHBIX Ta3€T, BBIPAIIEHHBIX KPHUCTAJUIOB,
pedepaToB u T.1.
[IpoBeneHue 3aKIIOYUTENTBHON UTPHI.
Hepa. « Ymo? I'0e? Kozoa?»

IToypounoe nnanuposanue:
(1 200 obyuenus.)
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Ne
I./1.

TeMpbl 3auaTHH

BC€
ro
qgac
0B

Yyacel
TeOpHHu

Yyachel
NpaKTH
KU

BBoaHoe 3anstne

O3HaKOMJIEHHE C KAOMHETOM XUMHUH
Y U3YYCHHE NMPABUI TEXHUKU
06e30macHOCTU. Mepa o TEXHUKE
0e30MmacHOCTH

3HAKOMCTBO C JJa0OPaTOPHBIM
O6opynoBanuem. O3HaKOMJICHUE
yyaluiuxcs ¢ kjiaccupukaimeit u
TpeOOBaHUSAMHU, IPEABSIBISIEMBIMU
K XpaHEHHUIO JIa0OpaTOPHOTO
000pyTI0BaHUS

XpaHeHHEe MaTepraioB U
PCaKTHUBOB B XUMUYIECCKOU
1abopaTopum.

IIpaxmuueckas paboma.
Cocrasienue Taduil,
OTpaXkarouIuX KIacCU(PUKALMIO
BEILECTB, N3TOTOBJICHUE YTUKETOK
HEOPraHUYECKUX BELIECTB,
COCTaBJICHUE CIHCKA PEAKTUBOB,
HECOBMECTUMBIX JIJIsl XpaHEHUSI.

HarpeBatenbHbie mpruOoOpsI 1
II0JIb30BAaHUE UMU.

IIpaxmuueckas paboma.
Hcnonp3oBaHue HarpeBaTeIbHBIX
puOOpOB. NzrotoBnenue
CIIPTOBKH u3 MOJIPYIHOTO
MaTepHuaia.

B3gemnBanue, puibTpoBaHuE U
IIEpETOHKA

10-11

Ilpaxmuueckas paboma.
N3roroBneHne npocrenmmx
(GUIBTPOB U3 MOJAPYIHBIX CPEICTB.
Paznenenune HeoOMHOPOAHBIX
cMmeceit

12-13

BrinapuBanue u Kpuctajin3anus .
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Yucteie BenrecTtBa. CriocoObl
OYMCTKH BEIIECTB U pa3IeiICHUSI
CMecel.

14-16 | Ilpakmuueckas paboma.
Brigenenne PacTBOPEHHBIX
BEIIECTB METOJOM BBHITIAPUBAHUS U
KPUCTAUTU3AIIMM  HA  NPUMEpPE
pacTBopa MOBapEHHOMN COJIH

17-18 | OcHoBHBIE mNpUEMBbl pabOThl C
TBEPABIMH, KUJTKAMHU,
ra3o000pa3HBIMU BCII[ECTBAMH.
JlaGoparopHsbie CIIOCOObI
Oy YCHHUSI HEOPTaHUYECKUX
BEIICCTB

19-21 | Ilpakmuueckas paboma. ONBITHIL.
WITIOCTPUPYIOIINE OCHOBHBIC
puéMBI PabOTHI C TBEPABIMH,
XKUJIKAMHU U Ta3000pa3HbIMU
BEIIECTBAMHU.

IIpaxmuueckas paboma.
[Tony4yeHune HEOPraHUUECKUX
BEIIECTB B XUMUYECKOM
nabopatopuu. [lonyuenue
cynbdara MeIu U3 MeIu, XJI0puaa
[IUHKA U3 [IUHKA.

22-23- | IlpuroroBneHue  pacTBOPOB B
XUMUYECKOW JrabopaTopun W B
onITy. Bona. PactBophI

24-25 | Ilpaxmuuecxas paboma.
[IpuroroBnenue pacTBOPOB
BEILIECTB c OnpeaeIEHHON
KOHIIEHTpAIe  pacTBOPEHHOTO
BEIIECTBA.

26 Kpucramnoruaparsr.
BripamuBanue cajga u3
KPUCTAILIOB.

27-28 | I[Ipakxmuueckas paboma.
[Tony4yeHne KpuCTaIOB COJIEN W3
BOJIHBIX PACTBOPOB

29 3aHUMaTeNIbHbIE OMNBITHL MO TEME:

«XUMHUYECKUE PEAKIUU  BOKPYD
Hacy.
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30-32 | [loka3 JE€MOHCTPALMOHHBIX
OTIHITOB

33-34 |Bnepen K NOKOpPEHUIO BEpIIMH
OJIUMITHA]T

35-41 | Pemrenue oOaMMOMAAIHBIX  3a7ay4
Pa3ITUYHOTO YPOBHSI

42-45 | [IpoBeneHue MUIAKTUIECKUX UTP:

e KTO BHHMATEIIbHEE

e KTO OBICTpEE U JTydIlle

e y3Hal BEUIECTBO
y3Hal SIBJICHUE

46 Xumust B ObITy. O3HaKoOMIIeHHE
yUYaliuxcsi C BUJIAMU  OBITOBBIX
XHUMHKATOB. PazHoBHIHOCTH
MOFOIINX cpeacTB. Mcmons3oBaHue
XHMHYECKUX  MaTepualioB  JIs
PEMOHTA KBAPTHUDP

47-49 | I[Ipaxmuueckas paboma.
BriBenenne  mATEH  pyKaBUMHBI,
YEePHUJI, )KUpa

50 [IpakTukym UCCJIeIOBaHUE
«Motolue cpecTBa sl TOCYIbD.

51-53 | Odbopmnennas IIP wmm ycTHOE
COOOIIIeHNE, MMPE3CHTAIIUS

54-55 | 3anstue - wurpa  «MbUIbHBIE
y3BIPU»

56 Xumus B ipupoje. CooOmeHus
YUYaITUMUCS O TIPUPOIHBIX
SIBIICHUSIX, COTIPOBOXKTAOIIITMHUCS
XUMHYECKUMU TTPOIIECCAMH.

57-59 | IlpoBencHue 3aHUMATEIbHBIX | 3
OMBITOB TIO TeMe « XHUMHS B
IPUPOJIEY.

60-61 | Xumus wu  yemoBek. YrteHue | 2
JIOKJIaJI0B U pedepaToB.

62-64 | IlpodopueHTaIMOHHAS JIEKIIHSL. 3

65 XUMHUS 1 MeIULIMHA. 1

66-67 | Tect «bynbre 310pOBBI» 2

68 | benku, KuUpHI, yraeBoAsl B | 2
MUTAHUU YEJIOBEKA.

69 | ButamuHb 1

70 | [TumeBbie qoOaBKU 1

71-73 | TlpakTHKyM HCCIICTOBAHUE 3
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«Hurmcen.

74-76 | IlpakTUKyM HCCIE€I0BaHUE 3
«MopoxeHoe»

77-79 | IlpakTUKyM HCCIIEIOBaHUE 3
«IHJokomamn»

80- | [IpakTukyM HccClieIOBaHKE 3
82 | «XXeBarenpHas pe3uHKa

83 TaliHbl BOJBI. 1 1

84 | [IpakTuKyM HCCIIeIOBaHHE 1
«"a3upoBaHHBIC HATTUTKI

85 | [IpakTukym ucciegoBaHue 1
«MuHepabHBIC BOJIBI»

86 I[TuBHOM aIKOrOJIU3M 1

-

87 | Ilpaktukym uccienoBanue «Yaii»

88 | [IpakTukym ucciegoBaHue 1
«MoJI0KO»

89-90 | Ipocreitmme CUHTE3HI | 2 2
HEOPTaHWYECKUX BEIIECTB

91 [loaroroska x nekaue 1 1
€CTEeCTBEHHBIX HaYK.
H3rorosiieHne miakaToB C
MIOCJIOBHIIAMHU, TTOTOBOPKaMH,
adopuzMamu, BBIITYCK CTEHTa3eT C
3aHUMATEJIbHBIMH (haKTaMu

92-93 | Uepa. « Cyacmausvwlii cayuaiiy 2 2

94-97 | CocraBieHHre KpOCCBOPJIOB, 4 4
pebycoB, MPOBEICHUE UTP:
“Xumudeckas 3cragera”

“TpeTuit TUIIHUI.

98- I[lonBenenue wutoroB u aHamus |4 4
101 paboTel Kpyxkka 3a roxa. Otuer
YWICHOB KpPYXKa, JIESMOHCTpaIus
U3TOTOBJICHHBIX WICHAMH KpPYXKKa
HaTJBITHBIX TTOCOOMM, MPOCTEHIITHNX
npuOOpOB, KOHKYPCHBIX  Ta3er,
BBIPAIICHHBIX KPHCTAJLIOB,
pedepaToB

102 OO0t CMOTpP 3HAHHM. 1 1
Urpa “Yto? I ' ne? Korpa?”

YuyeOHO-TEeMAaTHYECKHH IJIAH
(2-it rox oOyueHus)

|_\
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No | TeMsbI 3aH9THI Bcero Teopus | [Ipaktuxk | UHauBuzg
4acoB a yaJIbHbBIE
KOHCYJIBT
anuu

1 | BeogHoe 3aHsATHE 1 1

2 | PactBOpHI 10 3 6 1

3 | OCHOBHBIC MMOHATHS U 3aKOHBI 16 3 9 4
XUMUH

4 | 'a3000pa3HbIe BellecTBa 8 2 5 1

5 | Pemenue 3a1a4 1o XUMHYECKUM 20 6 9 5
YpaBHCHHSIM Ha U30BITOK U
HEJ0CTaTOK, IPUMECH, PACTBOPHI
C y4aCTHEM HEOPTaHMYCCKUX
BEIIECTB

6 | OKUCIUTENIBHO- 5 2 2 1
BOCCTAHOBMTEJIBHBIC PEAKITUU

7 | l'enernueckas CBs3b MEXIY 3 1 1 1
OCHOBHBIMH KJIacCaMU
HEOPraHMYECKUX COCTMHEHUN

8 | KauecTBeHHBIC peakIuy Ha 5 2 3 -
HEOPraHWMYeCKHe BEIIeCTBA

9 | Crpoenue atoma, MepuOIUICCKUN | 2 1 1 -
3akoH [[.M.MeHnneneeBa

10 | XuMuyeckast KHHETHKA U KaTalus. | 6 2 3 1
XUMHYECKOE PABHOBECHE.

11 | PacTBOpHBI 4 2 2 -

12 | IIpoMpIIZICHHOE TIOJTYUCHHE 4 1 2 1
BAKHEUIIIMX HEOPTAHUYECKUX
BEIICCTB

13 | MeTamisl 5 2 3 -

14 | HemeTtaimisl 4 1 3 -

15 | O6006mIeHNE 8 2 5 1

16 | UtoroBoe 3ansaTue 1 - 1 -

Bcero: 102 31 55 16

Coaep:kaHue y4e0HO-TEMATHYECKOI0 IJIaHA
( 2-oro roaa ooyuyeHusi)
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Beoonoe 3anamue. Ilpasuna mexnuku 6Oe3onacHocmu. 3HAKOMCTBO C
MpPOrpaMMoOM, CTPYKTypOH, TEeMAaTHUKOW U 3aJayamMu OOy4eHHMs BCEro Kypca
Onpenenenue pexxuma 3anHsaTuil. [IpoBenenne HHCTpyKTaXxa Mo TEXHUKE 0€30MaCHOCTH
pu paboTe ¢ XUMUYECKUMU BEIIECTBAMU U B KAOMHETE XUMHUHU.

Pacmeop. OcHOBHble NPUHLMIBI O(QOpPMIEHUS 3a7ady MO XUMHUHU. MeToauka
pelieHusl 3aJad Ha BBIYMCIECHHUS MAcCOBOM JOJM PACTBOPEHHOTO BEUIECTBA B
pactBope. Buabl KOHIEHTpalMi: NMPOLEHTHAasA U MojsApHasA. llepexom omHoro Buaa
KOHIICHTPAIINH K JPYTrOMY.

Ilpakmuueckasa uacms: pelieHWEe 3aJad 1O JIaHHOM TeMe; KOHKypC Ha
NPUTOTOBJIEHUE PACTBOPA C 3aIaHHOM KOHIIEHTpAaIUei.

Ocnognvle nouamusa u 3akoHvl Xumuu. MeToAuKa pelIeHUS 3a7ad  Ha
HAXOXXJICHHUE OTHOCUTEJIBHOW MOJIEKYJSIPHOW MAacChl, Ha BBIUYMCIECHHE OTHOIICHUM
Macc DJIEMEHTOB B BEILECTBE, Ha OINpEJeICHHEe MacCOBOM [OJIM XUMHYECKOIrO
AJIEMEHTAa B BEIECTBE; HAa HAXOXICHUE KOJWYECTBA WJIM MAacChl BEIIECTBA IO €ro
Macce WJIM KOJIMYECTBY BEUIECTBA; HA BHIBEJICHUE MPOCTEHIIEeH (GOpMyIIbl BELIECTBA 10
MacCCOBBIM JIOJISIM DJIEMEHTOB B COSJMHCHHMH; Ha PacyeT YHClia CTPYKTYPHBIX €IUHUII
10 €0 Macce, KOJMYECTBY BEIIeCTBA WM 00bEMY.

Ilpaxmuyeckasn wacmy: pelliecHUE TUIIOBBIX 337a4 Ha JaHHYIO TeMy; opopMIIeHUE
3as1a4; 00CyKJIeHUE PAIMOHAIIBHBIX CTIOCOOOB PEIICHUSI.

OOcyxaeHue airoputMa COCTaBJICHHUS 3a/lad Ha JaHHYI0 TEMY; COCTaBIICHHE
3a/1a4; y4acTHE B OJUMIIUAJIE 110 XUMUU; HHAUBUIYaIbHbIE KOHCYJIbTALINH;

I'azoo0pa3znvie 6ewjecmea. MeTonvka pelieHWs 3aJad  Ha  OINpEIETICHUE
OTHOCHUTEJIbHOM IUIOTHOCTM Ta3a M HaXO0XKIEHHWE IO HEeW OTHOCHUTEIbHOU
MOJICKYJISIPHOM Macchl. MoJisapHbIH 00beM ra3oB. HopMalibHBIE YCTTOBHUS.

[TpuHIIMIIBI pelieHnus 3ajlady Ha ONpEEeIeHHEe MacChl ra3000pa3HOro BEIIECTBA IO €ro
00beMy, IMPY HOPMAJIbHBIX YCJIOBUAX; BRIUHUCIICHHE 00BbeMa Ira3000pa3HOTo BEIIEeCTBA, 10
€ro KOJIMYECTBY; Ha ompeneicHue GopMyIbl BEHIECTBA IO MACCOBBIM JOJISIM AJIEMEHTOB
U OTHOCHUTEJIbHOU MJIOTHOCTH Ta3a.

Ilpaxmuueckas uyacms: HaXOXIEHUE U OOCYXKIEHHE PAlMOHAIBHBIX CIOCOOOB
pemenus 3ana4d. CocTaBieHue 3aa4 10 TeMaM NEPBOTo rofa oOy4eHHs U UX 3aluTa;
KOHKYpC « O3amaub apyray, «lcnpass omuoOKy y cocenay.

Pewenue 3a0au no xumuueckum ypagHeHUAM HaA U30bIMOK, 6bIX00 npooyKkma,
npumecu, pacmeopsl ¢ yuacmuem HeopaHuyecKux geujecme. MeToauka peleHus
3alad M0 XWMHYECKHM YypaBHEHHsIM. HaxoxaeHume wmacchl (KoaudecTBa, 0oOBbeMa)
MPOIYKTOB PEaKIUU MO Macce (KOJIUYECTBY, 00BEMYy) HMCXOIHBIX BEIIECTB. 3aKOH
00BEMHBIX OTHOIIIEHUH Ta30B U MPUMEHEHUE €TO TIPH PEIICHUH 3a71a4.

TepMoxuMu4ecKue YpaBHEHUS U THUIIbI 33/1a4 110 HUM.

HaxoxneHnue npoAayKTOB peakiuu, €Clid U3BECTHBI MACChl 2-X UCXOJ/IHBIX BEILIECTB
(3amaun Ha u30BITOK). HaxoxmeHwe macchl WM o0beMa MPOJYKTOB pPEaKIMU TI0
M3BECTHOM Macce WM O00bEMYy MCXOJHOTO BELIECTBA, COJAEp)Kalled MPUMECH.
Haxoxnenue Maccwl (KojauuecTBa, oObeMa) MPOAYKTAa PEAKIUU, [0 HCXOJAHOMY
BEILIECTBY, HAXOSIEMYCSI B pacTBOpE.
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Illpakxmuueckas uwacmv: pelIeHUWE 3a4ad MO JaHHBIM TE€MaM; COCTABJICHUE
aIropuTMa pelICHUs] JAHHBIX THUIOB 3a7ad; CaMOCTOsITelIbHAas padoTa: COCTABICHUE
3a1a4 U o(hOpMIICHHE UX HA KapTOYKaX JJIsl UCIIOJIH30BAHMS HA YPOKAX XUMHUH.

[TonroroBka u ywacrue B onumnuane. Hamucanue cueHapus mo IPOBEIACHUIO
HEJIeTTU XUMUU B IIKOJIE.

OkucnumenvHno-eoccmanoeumenvuvie peaxkyuu. Krnaccupukanuss XUMHUYECKUX
pEaKLUH. OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIC peaKIuu. Okucnurens,
BOCCTAHOBUTEIIb,  OKHUCIUTEIIBHBIM  MPOIECC, BOCCTAHOBUTEIBHBIM  MPOIECC.
PaccranoBka ko3 (UIIMEHTOB, B peaklMsIX C y4acTHEM HEOPraHMYEeCKUX BEIIECTB,
METOJaMU AJIEKTPOHHOTO 0ajaHca U MOTypeaKIiui.

llpakmuueckas wacms: OTpabOTKAa HABBIKOB MO PacCTaHOBKE KOA(PUIIMEHTOB B
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUSAX C yUaCTHEM HEOPTraHUYECKUX BEIIECTB,
METOJaMU AJIEKTPOHHOTO OajaHca U MOJTypeaKIni;

I'enemuueckan ceéa3p MeHcoy OCHOBHBIMU  KINACCAMU  HEOP2AHUYUECKUX
coeounenuii. OCHOBHBIE KJIACChl HEOPTraHMYECKUX COCAMHEHUM M WX XUMHUYECKHUE
CBOMCTBa, crmocoOwl noiydeHus. CrocoObl Tepexoja OJHOr0 Kiacca K APYroMmy, C
MOMOIIIBIO  PA3IUYHBIX XUMHUYECKHX peaknuil. MeTonuka pemeHus 3ajad, ¢
UCITOJIb30BAHUEM IIETIOYKH MPEBPAIICHUH.

Ilpakmuueckasa wacms: peEIIEHHE 3a7a4 HAa  OCYIIECTBICHUE IEMOYKHU
NpEeBpaIleHN U HAaX0XKACHHE MacChl (KOJIHMYECTBa, 00bemMa) OJHOTO U3 BEIIECTB.

Odopmiienne cteHnoB «Pemm KpoccBOpA» COCTaBIEHHBIX CaMOCTOSITENIBHO
JNETHMHU.

Kauecmeennwvie peakyuu na Heopzanuyeckue eeujecmea. KauecTBEHHbIE
peakiuu. Katnonsl n aHuonHsl. KayecTBeHHbIE peakIUMM Ha KaTUOHBI: BOAOPOAA,
aMMOHUs, cepebpa, MUThsA, Kajaus, HaTpus, Kaabiws, oapus, meau(ll), sxemesza (11,111),
amroMuHMs. KadecTBeHHBIE peaKIluyi Ha aHUOHBI: XJIOpHJ, cyibdar, HUTpaT, pocdar,
cynbdua, kKapOoHAT, THAPOOKCH MOH, XpOMaTa HOHa.

[IpaBuna TeXHUKK 0€30MACHOCTH MPHU paboTe ¢ XUMUYECKUMH BEIIECTBAMU U TIPH
paboTe B KaOMHETE XUMUHU.

lIpakmuueckas uyacmu: pelIEeHHE HKCIEPUMEHTAIbHBIX 3a/lad Ha OMpEEIICHHE
BEIIIECTB B PAacTBOpE, C MOMOIIBIO Ka4eCTBEHHBIX peakiuil. [londop 3aHMMaTEIHHBIX
OMBITOB i1 XMMHUYECKOro Bedepa, wux ortpabotrka. [IpoBeaeHme Beuepa
«Y IUBUTENbHAS XUMHUS!» U €r0 aHAJIU3.

CocraBiienre cOOpHUKA 3aJ1a4 [0 HEOPTraHUYECKON XUMUMU.

Crtpoenue atoma, nepuoaudecknii 3akon [.M.MenaesneeBa. DICKTPOHHbBIC U
rpadudeckue GopMyITbl aTOMOB U HOHOB, OOJIBIIMX U MAJIBIX TIEPUOIOB.

Ilpaxmuueckas yacms: HaNHUCAHWE DJIIGKTPOHHBIX H Tpaduueckux (Gopmyn
aTOMOB M HMOHOB, OOJIBIIMX W MajbIX MEPUOAOB; ceMuHap « OT HATpPUs A0 aproHa»
(uHTEepecHble (aKThl 0 XUMUYECKHUX PJIEMEHTAX).

Xumuueckana KuHemuka u Kamanu3. Xumuueckoe pasnHogecue. JHEPTHS
aktuBauuu. I[lpaBuno Baut-T'opda. Karanuzarop. 3akoH aeHCTBYHOMIMX Macc.
Ckopoctp xumuueckol peakuuu. Koncranta ckopoctn peakuun. CwmenieHue
xumuueckoro paBHosecus. [Ipuanun Jle-Illatense. KoncTanTa paBHOBECHS.
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Ilpakxmuueckaa yacms: pelIEeHUE 3a7ay Ha OINpPENCIICHUE CKOPOCTH PEAKLUHU I10
U3MEHEHUAM KOHLEHTpAlluM BELIECTB, AAaBICHUM, TEMIIEpPaTypbl, Ha OIpEIeIICHUE
KOHCTAHTBI PaBHOBECHS; Ha CMEILEHUE XUMUYECKOTO PaBHOBECUS, IIyTEM U3MEHEHUS
TEMIIEPATypbl, JaBICHUH, KOHLIEHTPALMN BEIIECTB, JEHCTBUE KaTaIU3aTopa.

BoinosiHeHHe HSKCHIEPUMEHTAIbHOW padoThl, IOKa3bIBAIOIIEH, UYTO BIUSHHE
Pa3IUYHBIX YCIOBUN CIOCOOHO U3MEHATh TEUEHUE XUMUUYECKON PEaKIUU.

Pacmeopur. Bunpl KOHIEHTpAUMi: MPOLEHTHAs W MoJisipHas. Ilepexox oxHOro
BUJa KOHUEHTpauuun K jApyromy. CMemmBaHue pacTBOpoB. Meron Kpecra.
[IpumeHeHue pacTBopoB B ObITY. [IpuMeHeHne pacyeToB B KU3HHU.

Ilpaxmuueckasa uwacmv: pelIeHUE 3a1a4 Ha CMELIMBAHUE PACTBOPOB; NEPEXO]
OJIHOTO BUJiA KOHIICHTPALUM K Ipyromy.

IIpurorosneHnue paccosia U CUPOIIA ONPEACICHHON KOHIEHTPALUH.

Ilpomviwinennoe nonyuenue eajxcrheiuiux Heopzanuueckux eeujecme. CUHTE3
amMmuaka. [Ipor3BOJCTBO CEpHOI KUCTOTHI KOHTAKTHBIM CIIOCOOOM.

Ilpaxmuueckaa yacms: pelIeHUE 3a1ad Ha TUIIMYHBIE TEXHOJIOTMYECKUE MPUEMBI
IIPOMBIIUIEHHOI'O MOJIYYE€HUSI aMMHUAKa U CEPHOU KUCIIOTBHI.

CooO1eHrs 00yJaronmxcsi 0 BAXKHEUITUX XUMUYECKUX IMTPOU3BOICTBAX BEILIECTB.

[ToaroroBka u yyactve B OJIMMIIMAJE 110 XUMUH.

Memanne. Metamer LILII rpynn rmaBHBIX moarpymm. MeTamibl MOOOYHBIX
noarpymnm. Mx ¢usnueckue M XMMHYECKHE CBOWMCTBA, CIOCOOBI IMOJYYECHUS.
[Ipumenenue.

lIpaxmuueckas yacms: penieHre 3aja4 Ha OCHOBHBIE CBOMCTBA METAJLIOB.
CocraBiieHHE U peTaKTUPOBAHUE 3a7a4 1Ji1 COOpHUKA.

Hememanner. Hemeramner 1V,V,VI, VIl rpynn rnaBubix mnoarpynm. HMx
bu3uvecKkue W XUMHUYECKHE CBOMCTBA HEMETAJUIOB, WX CIIOCOOBI TOJIYYCHUS U
npumMeHeHre. OCHOBHBIE COCTMHEHHS.

IIpaxmuueckas yacms: penieHre 3a71a4 Ha OCHOBHBIC CBOMCTBAa HEMETAILIOB.

CocraBiieHHE U peTaKTUPOBAHUE 3a71a4 1Ji1 COOpHUKA.

Ob0ouwenue. O6001IeHNE U 3aKpeTuieHne MaTepuana. KoMOnHupoBaHHbBIE 331291
110 HEOPTaHUYECKOM . TeCTOBbBIC 3a/1aHus.

Ilpakmuueckas wacmo: peniecHue KOMOMHHPOBAHHBIX 3a/1ad IO OPraHUYECKOW U
HEOPTraHWUYECKON XMMUU; BBIITOJTHECHHUE TECTOBBIX 3aJaHUi; paboTa Ha KOMIIBIOTEpax
1O BBITTOJHEHUIO TECTOBBIX 3aJaHMii; moAroToBka k OI'D; cocraBnenue agpO0Ma 3ama4
«O3anadyeHHas XUMUS).

CocTaBieHHe PKCIEPUMEHTAIBHBIX 3a/1a4, MX 3alluTa U BbIMoJgHeHHE. CMOTp
3HAHUM.

Hmozoeoe 3anamue. Ilogsenenne utoros roga. Iloaseaenne HToroB 3aHITUH .

IloypouHoe mi1aHupoBaHue:
(2 200 o06yuenus.)

Ne | TemMbI 3aHATHI BCEro Yachbl Yachbl MHAUBH
./ JacoB TEOPUM | MIPAKTH | AyaJbH
Il. KU ble
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KOHCYJIb
TAUHU

1 | BBoaHoe 3aHsiTHE 1
Tema «PacTBopb» (10 yacos) 10 1

2- | Beruuciienne MaccoBOM JIOJIH 2

3 | pacTBOPEHHOIO BEIIECTBA U
Macchl BEIIeCTBa B PACTBOPE.

ITporieHTHAs KOHIIEHTpAIIHSL.

4- | PacueTsl, CBSI3aHHBIC C MOJISIPHOU | 3

6 | KOHIIEHTpAaIHEH.

7- | [lepexox oT oHOTO BUJA 4

10 | KOHIIEHTpAIH K IPYTOMY.

11 1
Tema «OcHoBHbIe NOHATHSA H | 16 4
3aKOHBI XuMuM» (16 YyacoB)

12 | PacueT OTHOCHTEILHOU 2

- | MOJIEKYJIAPHON MacChl

13 | coennHeHwUs.

14 | BerunciieHue OTHOIICHHI Mace 1
3JICMEHTOB B BEIIICCTBE.

15 | Onpenenennre MaccoBOM J0JIH 1
XHMHYECKOI0 dJICMECHTA B
BEIICCTBE.

16 | Pacuer wmaccel ojemeHta 1o | 1
W3BECTHOM  Macce  BEIIECTBa,

COJIEpIKAIIEr0 JaHHBIN SJIEMECHT.

17 | Beruuciaenue macchl BemiecTBa 1o | 1
Macce dJIEMEHTA B HEM.

18 1

19 | Bolunciaenue KoandecTBa | 1
BEIIECTBA 10 €r0 Macce.

20 | Pacyer wmaccel 1o wm3BeCTHOMY | 1
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KOJIMYCCTBY BCIICCTBA.

21

22 | Pacuer mpocreimeir ¢Gopmynsl | 2

- | BemecTBa MO MAacCCOBBIM JIOJISIM

23 | DIEMEHTOB B COCIMHCHUH.

24

25 | Pacuer uymcna uvactuin (MoJeKkyd, | 2

- |aroMOB) MmO €ro Macce, IO

26 | KOIMYECTBY BENIECTBA WJIH TIO
o0bemy. Yncino ABorajpo.

27
Tema «I"'a3000pa3nbie | 8
BeIECTBA» (8 yacoB)

28 | Onpenenenue OTHOCUTEIILHOA | 2

- | INIOTHOCTH Ta3a.

29

30 | Beruncnenue OTHOCHUTEIIbHOM | 1
MOJIEKYJISIPHOM MaccChl Ta3a 1o ero
OTHOCHUTEJIHHOM MJIOTHOCTH.

31 | Onpenenenue macchel | 1
ra3000pa3HOro BeIIeCcTBa MO €ro
o0BeMy, npu HOPMaJIbHBIX
yCJIOBUSAX.  MOJSIpHBIE ~ 00BEM
ra3os.

32 | Beruncienue obvema | 1
ra3000pa3HOro BeIIeCTBa 1O €ro
Macce, 0 KOJIMYECTBY BEIIECTBA.

33 | Onpenenenrie GopMysbl BelecTna | 2
10 MACCOBBIM JIOJISIM 3JIEMEHTOB U
OTHOCHUTEJIbHOM MIIOTHOCTH Ta3a.

34
Tema «Pemenue 3axa4 no 20
XMMHYECKUM YPAaBHEHHSIM, HA
U30BITOK, BBIXO/ MPOAYKTA,
npuMecH, pacTBopbD (20 yacos)

35 | Pemenue 3a7a4 1Mo XMMUYECKOMY

- | ypaBHeHHI0. HaxoxzaeHune maccel

36 | (komuuecTBa) o0Opa3yronmxcs
BEIIECTB MO Macce (KOJIUYECTBY)
BCTYTAIOITNX B peaKIuIo
BEIECTB.

37 | Berunciienne 10  XUMHYECKHM

ypaBHEHHSIM 00bEMa Tra3oB IO
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HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA OJHOT'O U3 BCTYMAIOIINX
B PEAKIIMIO WJIU TOJTYYaroIuXCs B
pe3ysbTare ee.

38

39

Pacuer 00BEMHBIX OTHOIIIEHHIA
ra3osB o XUMHUYECKAM
ypaBHEHUSIM.

40

Pacuersl mo TepMOXMMHUYECKUM
YPaBHEHHUSIM.

41

43

Pacuetnl 1o XAMHYECKAM
ypaBHEHUSIM, €CJIM OJHO U3
pearupymomnmx BelIeCTB JaHO B
N30bITKE.

44

45

Onpenenenue  MaccoBOMl WM
00BEMHOM /10J1M BBIXO/a MPOAYKTA
OT TEOPETUYECKH BO3MOKHOTO.

46

47

Brruncnenue maccel uiaum o0bema
MPOAYKTa PEaKIUU MO M3BECTHOU
Macce WIM 00beMy HMCXOAHOIO
BEILIECTBA, coAepKaIero
IIPUMECH.

48

49

Haxoxnenue maccobl (KOIU4ecTBa,
o0beMa) MpOAyKTa peakiuu, IO
UCXOJTHOMY BEIIECTRY,
HAXOJAIIEMYCs B PaCTBOPE.

50

o4

Tema «OKHCIAUTEJIBLHO —
BOCCTAHOBHUTEJbHbIEC PEeAKIIHI)
(5 yacoB)

55

56

OkucnuTensHO-
BOCCTAaHOBHTEIIbHBIE PEAKITUH.
PaccranoBka ko3 duiineHToB
METOJIOM JICKTPOHHOTO OasiaHca.

S7

58

OxkucnutensbHo-
BOCCTAaHOBHTEIIBHBIE PEAKITUH.
PaccranoBka k03¢ duiineHToB
METOJIOM MOJIYPEAKIIH.

59

Tema «I'eHeTHUECKAA CBA3L
MEKIy OCHOBHBIMH KJIACCAMHU
HEOPraHN4YeCKMX COeMHEHU .
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(3 yaca)

60

61

Haxoxxnenue Maccol (KOIUYECTRA,
00beMa) IO IETOYKe
IIPEBPAILICHUN.

62

Tema «KauecTBeHHbIE peaKnumn
HA HEOPraHMYeCKHe BellecTBa.
(5 yacoB)

63

67

Pemenne 3a1a4 Ha KaueCTBEHHOE
orpesieNieHNe KaTHOHOB U
AQHUOHOB HEOPTaHUYECKUX
BEIIECTB (METAJIBI, XJIOPUI,
cynbdar, hocdart, HUTpAT,
KapOOHAT, CUJIMKAT, KUCJIOTHI,
OCHOBaHMSI, COJIH).

Tema «CTpoenne aroma,
NnepuoaANYecKuii 3aK0H» (2 yaca)

68

69

Hanmcanme 3IeKTpOHHBIX U
rpaduyeckux (HopMyn aToMOB U
MOHOB 2JIEMEHTOB.

Tema «XumMuueckasi KHHETHKA
" KaTaJIn3. XUMH4YecKoe
paBHOBecue» (6 4acoB)

70

71

Paccuutath CKOPOCTh peaKMK 10
M3MCHCHHSIM KOHIICHTpaIMit
BEIIECTB, JaBJICHUS,
TEMIIEPaTypPBhl.

72

Onpenenenue KOHCTAHTBI

paBHOBECHS

73

74

Pemenne 3amay HA CcMEIICHHUE
XUMHUYECKOTO PABHOBECHS, MyTEM
W3MEHCHUS TeMIIEPaTypHl,
JIaBJICHUS, KOHIICHTpaLUN
BEIIECTB, JCHCTBUE KATAIIM3aTOPA.

75

Tema «PacTtBOpsI» (4 yaca).

I

76

77

3amaun Ha CMEIIUBAaHUE
PacTBOPOB.

N

78

79

Ilepexon  or  omHOroO
KOHIIEHTpAILUK K IPyromMy.

BHJIA

Tema «IIpombilIeHHOE
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MoJIy4YeHHe BaKHeHIuX
HEOPraHUYeCKHUX BemecTn» (4

yaca).

Pemienne 3amad Ha TUOWYHBIC | 3 2
80 | TexHOJOTUYECKHE PUEMBI
- | IPOMBIIIEHHOTO MOJTYYCHUS
82 | BemiecTB (Ha mMpUMEpPE CHUHTE3Q

aMMHaKa, IIPOM3BOJACTBO CEPHOMU

KHCJIOTHI).
83

Tema «MetaLib» (S 4acoB). 5 3
84 | Pemienue 3ajay  Ha OCHOBHBIE | 3 2
- CBOMCTBa METAJIOB.
86
87 | Dnexrponus. 2 1
88

Tema «HemeTamanl» (4 yaca). 4 3
89 | Pemienne 3amady Ha OCHOBHBIE | 4 3
- | cBOWCTBA HEMETAUIOB U  HUX
92 | coeTuHEHMIA.

Tema «O0600menne» (9 yacon). |9 7
93 | KomOuHHUpOBaHHBIE 33141 110 3 2
- | HEOPraHUYECKOW XUMHH U
95 | opraHn4ecKOr XUMHUH.
96 | I[loaroroska x EI'D. TectoBnie 2 1
- | 3agaHus.
97
98
99 | PabGoTa Ha KOMITBIOTEpAX. 2 2
- | TecToBble 3agaHuUs.
10
0
10 | UToroBoe 3aHsiTHe 2 2
1-
10
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1.4.IINTAHUPYEMbI PE3YJIBTATBI.

OxugaeMblie pe3yabTaThbl peajJu3alMy NPOrpaMMbl:

YMETh PEIIaTh U COCTABIATH 3aJa4H C UCIIOJIb30BAHUEM HEOPraHUYECKHUX
BELIECTB OCHOBHBIMU CITOCOOAMU U METO/IAMH;

YMETh pelaTh U COCTABISATh KOMOMHHUPOBAHHBIE 337a41 C yYaCTUEM
HEOPraHUYECKUX BEILECTB;

YMETH BBITIOIHATH Pa3JIMYHbIE BUJIBI SKCIIEPUMEHTAJIbHBIX 33/1a4;

YMETh HAXOAUTh PAllMOHAIBHBIN CIIOCOO PEIIeHUs ONPECICHHON 3a/1auu;
YMETh IPaMOTHO OOPMJISATh 33]1a4u;

npodeccuoHaIbHO OPUEHTHPOBAHBI.

OCHOBHEIC d)ODMBI IIOABCACHHUA MTOI'OB M OIICHKA PC3VYJIBTATOB O6V‘ICHI/ISI 110

Ka)XXJION TeME SIBISIOTCS KOHKYPCHasd 3alliuTa pCUICHHBIX U COCTABJICHHBIX 34141,

CCMUHAPLI; OKCIICPUMCHTAJIbHAA U IIPAKTHYCCKAsA pa60Ta; Y4aCTUC B OJIMMIINAaX
U MHTCIJICKTYaJIbHbIX Mapa(l)OHaX; CMOTp 3HAHUMN U T.O

TpeOoBaHUs K JJUYHOCTHBIM, MeTANPEAMETHBIM M NIPeIMETHBIM
pe3yJbTATaAM OCBOEHHUS NMPOrPAMMBI
. Pa3BuTHE MHTEIEKTYaIbHBIX CIIOCOOHOCTEHH;
. Pa3BuTHe mo3naBarensHOM cdephl;
. Pa3BuTHE KOTHUTHUBHOU Cephl;
. Pacmmpenune MbICIUTENBHON €SI TENbHOCTH.

Ok wdNPE

OXUNJAEMBIE PE3YJBTATBHI U CIIOCOBbI UX ITPOBEPKHA
ITocJie 1-oro roga o0yyeHusi BOCIUTAHHUKHU OYayT:

B pesynbrare mpoxoxKaeHUs MPOrpaMMHOTO MaTepuala, 00y4yarouuics UMeeT

npedcmasﬂeuue O:

O TIPUKJIATHOW HAIIPABJICHHOCTH XUMUH;

HEOOXOJMMOCTH COXpPAaHEHHUs] CBOETO 3J0pPOBbS U 30POBbS  OYIyIIEro
TIOKOJICHUS;

0 BEIIIECTBAX U UX BIMSHUS HA OPTAaHU3M YEIIOBEKA;

0 XUMHUYECKUX TIpodeccHsix.

OOyuatonuecs J0JKHbI 3HAMb .

[TpaBuna 6e3omacHoCTH pabOTHI B T1abOpaTOpru U 0OpaIeHHs C BEIICCTBAMU;
[TpaBuna cOopku u paboTh Ta6OpPATOPHBIX TPHUOOPOB;

Onpenenenue Maccobl U 00bEMa BEILIECTB;

[IpaBuiia 5)KOHOMHOTO pacxojia TOPOYEro U PEaKTHUBOB

Heo6xoauMocTh yMEpEHHOro YNOTpeOJIeHHUsS BUTAaMUHOB, OEIKOB, >KUPOB U
YTIE€BOJIOB ISl 3I0pOBOr0 00pasa KM3HM YeJIOBEKa;

[laryOHO€ BIMSIHUE TIMBA, HEKOTOPBIX MHIIEBHIX J00ABOK Ha 3/I0POBBE
YeJI0BEKa;

KauecTBeHHbIE peakiinu Ha OEIKU, YTIIEBOIbI;
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— CnocoObl pemeHust HecTaHAApTHBIX 3a1a4

OOyyaromuecs JOJKHbI yMemsp’

OnpenensiTe 1eNb, BBIACHATE OOBEKT UCCIAEAOBAHUSA, OBIAACTh CIOCOOaAMU
perucTpanuu nojJy4eHHon nHpopmanuu, ee 00paboTKku U 0POPMIIEHUS;
[Tonb3oBaThCs MH(DOPMAITMOHHBIMA HCTOYHUKAMHU: CIPAaBOYHMKaMHU, VHTEpHET,
y4eOHOMU TUTEepaTypou.

Ocy1iecTBIsATh 1a00PATOPHBIN AKCIIEPUMEHT, COOJIIOAast TEXHUKY 0€30MacHOCTH;
[Tomy4yars pacTBOpPHI C 3aJTaHHOM MAaCCOBOW JI0JIEM U MOJISIPHOM KOHIEHTPALUEH,
paboTaTh C pacTBOpaMH Pa3IMYHbIX BEILECTB;

PaGoraTte B cCOTpyIHHMYECTBE C YIEHAMHU TPYMIbI, HAXOIWUTh W HCIPABIATH
OIIMOKH B paboTe IPYrUX YYACTHUKOB IPYIIIIHI;

OO6yuaronuecs JT0KHBI 6/140€mb.

HaBbikamu 00paOoTku monydeHHOM uHGopManuu U 0opOpMIISITH €€ B BHUJC
cooO1eHus, pedepara Wik KOMIBIOTEPHOU MPe3eHTAIUN
HaBbikamu 9KCIEpUMEHTAILHOTO MTPOBEACHHS XUMUYECKOTO aHATN3a.

O:xugaemblie pe3yJbTaThl.
ITocJie 2-oro roga o0y4yeHusi BOCIUTAHHUKH Oy1yT:

Tema «PacTBOpBD)

® 3HATh OCHOBHBIE BU/Ibl KOHLIEHTPAIMI pacTBOPOB: MPOLIEHTHAS U MOJISIpHAS;
® yMETh MPOU3BOJIUTH PACUETHI Ha ONPEJIEICHHE MPOIIEHTHOW U MOJISIPHOM
KOHIIEHTPAIINI pacTBOPAa;

Tema «OCHOBHBIE MOHATHA U 3aKOHBI XUMHH»

® 3HATh OCHOBHBIC 3aKOHBI M TMOHSATHS XMUMHUHU: aTOM, MOJIEKYJa, OTHOCUTEIbHAS
aTOMHAasl Macca, OTHOCUTEJIbHAs MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIIECTBA,
MaccoBasi JI0JiI XUMHUYECKOTO JJIEMEHTa B BEIIECTBE, HOPMaJbHBIE YCIOBHS,
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTBA, 3aKOH ABOTaIpo, YUCIO ABOTaAPO;

® yMETh MPOU3BOAWTH pPACUYEThl C HCIOIH30BAHUEM OCHOBHBIX 3aKOHOB U
MTOHSITUU.

Tema «I'a3000pa3Hblie BelecTBA

® UMETh MPEICTABICHUE 00 0COOCHHOCTAX CTPOSHUS ra3000pa3HBIX BEIIECTB;

® yMETh MPOUW3BOAUTH pACUYEThl HA OMpENEICHHE OTHOCUTEIBHOW TJIOTHOCTH
ra3000pa3HOTO BEIIECTBA, OMPEICITUB KOTOPYIO BBIYUCIHTH OTHOCHUTEIHHYIO
MOJIEKYJISIPHYIO MacCy ra3000pa3HOTO BEIECTBA;

Tema «Peuienue 3a1a4 M0 XUMHUYECKUM YPABHEHHUSIM: HA U30BITOK M HEJOCTATOK,
BbIXO/] IPOAYKTA, MIPUMECH, PACTBOPbD)

¢ HMCTb IIPCACTABJIICHUC O XUMHWUYCCKHUX PCAKIHAX, UX BHUIAX,
® 3HAaTb OCHOBHBLIC IIPHHIMIIBI PCHICHHA 3addad II0 XHUMHYCCKHMM YPABHCHUAM,
HCIIOJIB3Yys 3HAHUA IICPBOIO roaa O6yquH$I;

Tema «OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PE€aKIINN>

e 3HAaTh 00 OKHCIUTEIBHO-BOCCTAHOBHTEIHHBIX pPCaKkimAX; IMOHATHHN OKHCIHNTCIIb
1 BOCCTAHOBUTCIIb, ITIOHATHAX OKHUCJIUTEIILHBIN ¥ BOCCTAHOBUTEIbHBIN mponecc,
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® yMeThb NPUMEHSTH IOJYyYCHHBIE 3HAHUS B paCCTaHOBKE KOA(D(PUIMEHTOB B
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSIX C YYaCTUEM HEOPTraHUYECKUX
BEILIECTB.

Tema «I'eHeTHUYecKas CBSI3b MEKIY OCHOBHBIMH KJIACCAMHU HEOPraHUYeCKUX
COCAMHEHU

® 3HATh XMMUYECKHUE CBOMCTBA U CIIOCOOBI MOTYUYEHUS] OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTUHECHU;

® YMETh OCYUIECTBISTH LIEMIOYKY MPEBPAIIECHHI, C yHACTUEM HEOPTAHUYECKUX
BEILIECTB;

Tema «KayecTBeHHbIE peaKIIMH HA HEOPTAaHUYECKHE BeleCTBA)

® 3HATh W COOJIIOAAThH MIPaBUJIa TEXHUKHU OE30MACHOCTHU MPHU padboTe ¢
XUMUYECKUMU BEIIECTBAMH U Ha 000PYI0OBAHUH ;

® UMETh NPEACTABJICHNE O KAYECTBEHHBIX PEAKIUSIX U UX IPUMECHEHHUH;

Tema «CTpoenne atoma, nepuoanuyeckuii 3axon /{.M.MenneneeBa»

® 3HAThb CTPOCHUE ATOMa;

® yMETh, UCTIOJB3YsI IEPUOJIUUECKYIO CUCTEMY JIEMEHTOB, H300pakaTh
ANIEKTPOHHBIE U rpaduyeckre GopMybl aTOMOB U HOHOB 2JIEMEHTOB.

Tema «XumMHnuyeckasi KHHETHKA U KaTaJau3. XUMHYECKOe PAaBHOBECHE»

® 3HATh U yMETh IIPUMEHATH HA IPAKTUKE OCHOBHBIC INPUHIHUIBI IPOTEKAHUS
XUMHUYECKUX PEAKLIN;

® yYMETh INPOU3BOJUTH PACUETHI U COCTABIATH 3aJa4M HA ONPEHECICHUE CKOPOCTU
XUMHUYECKOW peakIuil, KOHCTAHTbl PABHOBECHS;

Tema « PacTBopbD)

® YMETh IIPOM3BOAUTH PAacUEThl HA OIPEIEIICHUE KOHIIEHTPALU pPACcTBOPOB IPHU
CMEIIMBAaHUU PACTBOPOB;

Tema «IIpombllJIEeHHOE MOJYYeHHE BAKHEHIINX HEOPTAHUYECKUX BeIlleCTB»

® 3HATh NPOMBIILICHHBIE CIIOCOOBI MOJYYEHUSI aMMHUAKa, CEPHOM KUCIIOTHI;

® YMETh pelIaTh U COCTABIATH 3aJa4M 10 TUIIMYHBIM TEXHOJIOTMYECKUM ITpUEMaM
IIPOMBIIUIEHHOIO TIOJIYY€HHUSI aMMUAKA U CEPHOM KUCIIOTHI;

Tema «MeTajabp»

® 3HATh OCHOBHBIC CBOMCTBA M CIIOCOOBI MOIYYSHUS] METAIIOB,;

® YMETh INPUMEHATH MOJIYYCHHBIE 3HAHUS IPU PELICHUM 3a1a4 Ha OCHOBHBIE
CBOMCTBA M CIOCOOBI MOJIyYEHUSI METAILIIOB;

Tema «Hemeraaab»
® 3HATh OCHOBHBIE CBOMCTBA HEMETAIIJIOB, UX PACIIOJIOKEHHUE B MEPHUOTHIYECKOMN
Ta0IUIE, OCHOBHBIE CTIOCOOBI TIOJTYUCHUS,
® yMETh IPUMEHSATh MOJTYYECHHBIE 3HAHUS MPU PEIICHUH PA3JIMYHBIX TUIIOB 3a]a4
Ha OCHOBHBIEC CBOMCTBA HEMETAJIOB M NX COCTUHCHHM;
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2.  KOMILUIEKC OPTAHU3ALIMOHHO-NTEJATOT'HYECKHUX
YCJIOBUIA.

Kanennapublii yueonblii rpadgux na 2018 — 2019 r.r.
Kou1-Bo yueonbix Hemesnb:34. (¢15.09.18- 25.05.19)

Ne | Mecsin Yucno | Bpems dopma Koin- | Tema 3anartus Mecto dopm
NPOBEJICHUS | 3aHATHS BO nmpoBene | a
3aHITHS 9qaco HUS KOHTD

B oISt

1 | centsiops | 18 16.00-16.45 JEKLIMS 1 BBonnoe KaOuner | rect

3aHSTHE XUMHH

2 | cenTsiops | 19 16.00-16.45 Hepa 1o |1 Osznakomiienue ¢ | Kabuner | Camoc

TEXHHUKE KaOWHETOM XUMHE XyMUH TOSITE
Oe3omacHo Y U3yYCHHE MPaBY JbHAs
CTH TeXHUKHU paboTt
0€30MacHOCTH. a
3 | ceHTs10pH | 19, 16.45-17.30 |»scraera |2 3HaAKOMCTBO C Kabuner | Kontp
25 16.00-16.45 7a00paTOPHBIM | XUMUH OJIbHA
O6opynoBanueM s
. O3HakomIIeHHE pabor
yUalIuXxcs C a
KJaccudukaime
nu
TpeOOBaHUSIMH,
PEIbBIIEMbIM
U K XpaHEHUIO
71a60paTOPHOTO
000pyTI0BaHHS
4 | ceHts10pn | 26 16.00-18.00 2 XpaHeHue Kabuner | Kontp
[IpakTruec MaTEepUAJIOB U XAMHHU OJIbHA
Kas pabota PEaKTUBOB B A
XUMHUYECKOU pabot
JabopaTopuu. a
5 | okT0pE | 2 16.00- 1 HarpeBarenbubl | Kabuner | Jluarun
16.45 [IpakTuuec € TIpUOOPHI U XUMHH OCTHY
Kas pabota MOJIb30BaHKE eckast
VMU, KapTa
6 | okTtsa0pp | 3 16.00-16.45 1 Ilpakxmuuecxkas | Kabuner | Jlmarn
[IpakTuuec paboma. XUMUH OCTHY
Kas pabora Hcnonp3oBanue eckast
HArpeBaTeIbHBIX KapTa
puOOpPOB.
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H3roroBnenue
CIIUPTOBKM W3
MOJPYYHOT O
Marepuaia.

OKTSI0pb

16.45-17.30 | IIpaxr. 1

3aHATUC

B3BemuBanue,
buabTpOBaHUE U
neperoHka

KaOuner
XUMUH

Jlnarn
OCTUY
ecKast
KapTa

OKTSIOpb

16.00-18.00 | IIpaktuu. |2

3aHATUC

Ilpaxmuueckas
paboma.
N3rorosienue
MPOCTEUIINX
buIbTPOB U3
MOJPYYHBIX
CPEACTB.
Paznenenue
HEOTHOPOIHBIX
cMecen

KaOuner
XUMHUHU

TCCT

OKTSI0Ph

10
16

16.00-16.45
16.00-16.45

[Tpakr. 2
3aHATHE

BrinapuBanue u
KpUCTAIIU3AIUS

YucTteie
BEIIIECTBA.
CriocoOn1
OYHCTKH
BCIIIECTB U
pazaeneHus
cMeceH.

Kabuner
XUMHH

Kontp
OJIbHA

paboTt

|

OKTSIOPb

17
23

16.00-18.00
16.00-16.45

[Mpaktnu.3a | 3
HSTHE

Ilpakmuueckas
paboma.
Beinenenue
pacTBOPEHHBIX
BEILIECTB
METOJIOM
BBIITADUBAHUS W
KpHUCTAJIN3a1uN
Ha puMepe
pactBopa
MMOBAPEHHOU
COJIH

Kabuner
XUMHH

Kontp
OJIbHA

pabor

OKTs10pb

24

16.00-17.30

JIEKIIUA 2

OcHOBHbIE
NpUEMbl PadOThHI
C TBEPJbIMU,
KUJKUMU,

KaOuner
XUMHUHA

copeB
HOBaH
ue
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razo00pa3HbIMU
BEIIIECTBAMHU.
JlaGopaTopHsbie
CHOCOOBI
TIOJTyYeHUS
HEOPTaHUIECKUX
BEIIIECTB

OxT1a0pb

30
31

16.00-16.45
16.00-16.45

IpaKkTU4EeC
Kast

OcCHOBHbBIE
PUEMBbI pabOTHI
C TBEPABIMH,
KUJTKUMU,
razoo0pa3HbIMU
BCIICCTBAMU.
JlaGopatopHsbie
CIIOCOOBI
TIOJTYYICHHUS
HEOPraHUYCCKUX
BCIICCTB

KaOuner
XUMHUHU

copeB
HOBaH
ue

OKTs10pb

HOSIOPB

31

16.00-16.45

16.00-16.45
16.00-16.45

Oecena

Ilpakmuueckasn
paboma.
OnBITHL.
WJUTFOCTPUP YOI
1€ OCHOBHBIE
puEMBI PabOTHI
C TBEPABIMH,
KUJKUMU U
ra3zo00pa3HbIMHU
BEILIECTBAMU.
Ilpakmuueckas
paboma.
[lonyuenue
HEOPraHMYECKUX
BEILIECTB B
XUMHYECKOU
JabopaTtopuu.
[lonyuenue
cynbhara Menu
U3 MeJu,
XJIOpUJA IUHKA
U3 [IUHKA.

Kabuner
XUMHH

TCCT

|

HOSIOPb

13
14

16.45-17.30
16.00-16.45
16.00-17.30

Oecena

[IpuroroBnenue
pacTBOpOB B
XUMUYECKOU

KaOuner
XUMHUHA

orpoc
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1ab0paToOpuu U B

OBITY. Bona.
PacTBOpBI
1 | Hos0pr | 20 16.00-16-45 | IIpaxr. Kpucrannorunpar | Kabune | tect
4 3aHATHE bl. BeIpamuBanue | 1
cana 13 | xumun
KPHUCTAJLIOB.
1 | Hos1Opp |21 16.00-17.30 | mpakTUKyM IIpakmuueckas Kabune | rect
5 paboma. T
[lonyuenue XUMUH
KPUCTAILJIOB
COJIEW U3 BOJHBIX
pacTBOpOB
1 | HOs1Ops | 27 16.00-16.45 | IIpakTuuy.3a 3anumartenbHbie | Kabune | tect
6 HATHE OINBITBI TIO TEME: | 1
«XUMUYECKHE XUMUH
peakiuu  BOKPYT
HaCY.
1 | Hos6ps | 28 16.00-17.30 | acradeTsl [Tokas Kabune | ciucer
7 | nekabpp |4 16.00-16.45 JIEMOHCTPAIUOHH | T BaHHE
BIX OTIBITOB XYIMHH
1 | nexkabpp | 5 16.00-17.30 | mpakTHKyM Briepen k | Kabune | Camoc
8 11 16.00-16.45 MTOKOPEHUIO T TOSITE
12 16.00-17.30 BEPIITUH vy | TbHas
18 16.00-16.45 OJIUMITHA[] pabot
19 16.00-17.30 a
25 16.00-16.45
1 | nexabpp |26 16.00-17.30 | KBH [IpoBenenue Kabune | copeB
9 | aaBaph 9 16.00-16.45 TUTAKTHYECKUX T HOBaH
10 16.00-16.45 urp: vy | B€
e KTO
BHUMATeJhb
Hee
e KTO
obIcTpee U
JydIie
o y3Hai
BEIIECTBO
y3Ha SIBJICHUE
2 | suBapr |10 16.45-17.30 | IlpakTny.3a Xumusi B ObiTy. | Kabune | rect
0 HSTHE O3HaKOMJICHHE T

y4anmxcs c
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BUJAMU OBITOBBIX | XUMUH
XHUMHUKATOB.
PasznoBunHOCTH
MOTOIIIMX
CpPEJICTB.
Hcnonb3oBanue
XUMHYECKUX
MaTepuaioB IS
pPEMOHTA KBAPTHUDP
2 | suBapp |16 16.00-16.45 | IIpakTuuy.3a IIpakmuueckas Kabune | rect
1 17 16.00-17.30 | marue paboma. T
BBIBEICHHUE MATEH | 3y ivir
pKaBYMHBI,
YCPHUJI, )KHPa
2 | suBapp | 23 16.00-16-45 | IlpakTuuy.3a [IpakTrkym Kabune | rect
2 HATHE HCCJIEIOBAHUE T
«Motromue XUMUH
cpelcTBa TUTSI
OCYBD».
2 | aHBapp | 24 16.00-17.30 | mpakTHKyM Odopmiennas Kabune | rect
3 30 16.00-16.45 [P wmm ycTHOE | T
cooOIIeHue, XYIMHH
npe3eHTaIus
2 | sHBaph 31 16.00-17.30 | copeBHOBa 3ansatue - wurpa | Kabune | camoc
4 HHE «MBUIbHBIE T TOSITE
Ty3BIPU» xuvmu | JTPHasd
pabot
a
2 | deBpanb |5 16.00-16-45 | IlpakTuy.3a Xumus B Kabune | ciuce
) HATHE IIPUPOJE. T BaHUE
Coob1enus XUMHH
YUaITAMHUCS O
MIPUPOTHBIX
SIBIICHUSAX,
COTIPOBOKTAIOTIIN
MUCS
XUMUYECKUMU

IpoIIecCaMH.
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2 | ¢eBpanb | 6 16.00-17.30 | IIpakTuu.3a [IpoBeneHune KaOune | rect
6 12 16.00-16.45 HSITHE 3aHUMATENIbHBIX | T
OIIBITOB TI0 TEME « | ypnrerr
Xumust B
IPUPOICH.
2 | ¢peBpanb |13 16.00-17.30 | mpakTuy.3a [Tpodopuentamuo | Kabune | tect
7 19 16.00-16.45 HATHE HHAas JICKIHS. T
XUMHH
2 | deBpans |20 16.00-17.30 | »cradera Xumust u | KaGune | copeB
8 26 16.00-16.45 MEIUIINHA. T HOBaH
xumun | 1€
2 | ®eBpanp | 27 16.00-17.30 | KBH benku, xupsl, | Kabune | copen
9 | mapr 5 16.00-16.45 YTJIEBOIbI BT HOBaH
MUTAaHUU v | B€
YelioBeKa.
BuTtaMuHbl
3 | maprt 6 16.00-16-45 | [IpakTHu.3a Kabune | rect
0 HSTHE IInmeBeie T
100aBKH XUMMAN
3 | maprt 6 16.45-17.30 | mpakTHKyM [TpakTrkym Kabune | Tect
1 12 16.00-16.45 HCCJIEJOBAHUE T
13 16.00-17.30 «MopoxxeHoe, e
19 16.00-16.45 «HUIICBI»
3 | Mapr 20 16.00-17.30 | IIpakTuy.3a TTpakTHKYM Kabune | ciuce
2 |anpens | 26 16.00-16.45 | usaTHe HCCIIE TOBAHHE T BaHHE
27 16.00-17.30 «“KeBarenpHast XUMUU
2 16.00-16.45 pE3UHKa.
«okoman»
3 |ampemp |3 16.00-16-45 | IlpakTny.3a TaliHbl BOJBL. Kabune | rect
3 HSTHE T
XUMHAH
3 | ampernb 3 16.45-17.30 | mpakTu4.3a [TpakTukym Kabune | rect
4 9 16.00-16-45 | msaTHe WCCJICIOBAaHNE T
«'asupOBaHHBIE |y vmn

HAIIUTKN»,
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«MuHepanbHble
BOJIBI»
3 | ampenb 10 16.00-16-45 | mpakTuKyM Kabune | rect
6 [TuBHOI T
QJIKOTOJIU3M .
3 | ampenb 10 16.45-17.30 | mpakTHUKyM Kabune | rect
7 16 | 16.00-16-45 Hpaxrukym .
UCCJICIOBAaHNE
«Yaii», «Mos0Koy» | XUMHHU
3 | ampenb 17 16.00-17.30 | [IpakTuu. [Tpocreiiine Kabune | cucer
8 3aHATHEC CUHTE3BI T BaHHC
HEOPTaHUYIECKUX | yyrvivm
BCIICCTB
3 | ampenb 23 16.00-16-45 | mpakTuKyM Hepa. Kabune | rect
9 24 16.00-17.30 «Cuacmaueuvli T
cayyamy XUMUH
4 | Atipenb 30 16.00-16-45 JIEKLIUS CocraBiieHue KabGune | Tect
0 | mait 7 16.00-16.45 KpPOCCBOPOB, T
8 16.00-17.30 pebycos, XUMHH
MIPOBEJICHUE UTD:
“Xumuueckas
sctadera”
“Tpernii
JUITHAK .
4 | mai 14 16.00-16-45 | mpakTuy.3a OO6mwmit cMOTp Kabune | rect
1 15 16.00-17.30 HATHE 3HAHUI. T
21 16.00-16.45 Urpa “Urto? I'ne? | yimm

Korma?”
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MeTtoauyeckoe o0ecriedyeHue J0MOJHUTEIBLHOM 00111¢00pa30BaTeILHOM
MPOrpaMMbl
D@opmur 3anamui; UHIUBUAYaJIbHAA U IPYIIIOBAd pa60Ta; aHalInu3 OH_II/I6OK;
CaMOCTOATCIIbHAA pa60Ta; COPCBHOBAHHE, 3a4CT, 00BsCHCHHUE Marepuaa,
MCXKITPCAMCTHBIC 3aHATHUSA,; ITPAKTUYCCKUC 3aHATHA, SKCIICPUMCHTAJIbHAs pa60Ta;
KOHKYPCEI ITI0 COCTaBJICHHUIO 3a1a4 pa3HOTr'0 TUIIa, KOHKYPCHI I10 3alIUTC COCTaBJICHHBIX
3a7a4y y4alrruMHucH.
® [Ipuemvt u Memoovl OP2aHU3AUUU YUEOHO-80CRUNAME/IbLHO20 NPOUECCa . 06I>$ICHGHI/IG; pa60Ta C
KHHFOﬁ; 6CCCI[21; I[GMOHCTpaL[I/IOHHHﬁ IMoKa3; YIpa>XxHCHHUC, ITIPAKTUYCCKAA pa60Ta;
PEIICHUEC TUIIOBBIX 3a4a4; YaCTUYHO- HOHCKOBBIfI; I/ICCJIeIIOBaTCJIBCKI/Iﬁ
Ha60paTOpHBIﬁ MCTOA; METOJ MHAUBUAYAJIbHOTO 06y‘leHI/I$[; COCTaBJICHUC
XUMHYCCKUX KPpOCCBOPAOB; IPUTOTOBJIICHUE PACTBOPOB BCIICCTB OHpC}ICHCHHOﬁ
KOHOCHTpPAIWUN OJIA UCIIOJIb30BAHUA X HA MPAKTUICCKUX pa60TaX 10 XUMHH.
® Texnuueckas OCHAWEHHOCMY . pa60Ta Ha KOMIIBIOTCpPAX B KOMIIBIOTCPHOM KJIACCC;
HCIIOJIB30BaHUC TCO, Ha60p1>1 XUMHNUYECKUX BEHICCTB I10 HeOpFaHI/I‘ICCKOﬁ u
OpFaHHqCCKOﬁ XUMHUH, OJI1 XUMHUYCCKOI'O aHaJIM3a, XUMHUYCCKOC 060py)103aHHe )41
XHMHYCCKad 1mocyaa.
® Jicnons3zoeanue OUOAKMUYECKO20 MAMeEPUANA . pa60Ta 1O KapTOYKaM;, mocoOus ¢ Pa3HbIMU
THUIIaMHU 3a1a4 U TCCTaMU, ITOCOOHMS JIJIs IIPOBCACHHUSA ITPAKTHYCCKUX pa6OT;
KOOOTPaHCIIOPAHTEI I10 Pa3HBIM TEMaM.
® OcHogHble hOpMBL NOOGEICHUS UMO206 U OUCHKA PE3YTIbMAm 08 00YUeHUS RO KAXNCOOU meMe AGIAIOMCA .
KOHKYPCBI I10 pCHICHUIO U COCTABJICHUIO 3a1a4;, CCMHUHAPEI, OKCIICPUMCHTAJIbHAA U
IIpaKTH4YCCKasd pa60Ta; y4aCTHu€ B OJIMMIIMagax U UHTCIIJICKTYaJIbHBIX Mapa(I)OHaX;
CMOTp 3HAHUM U T.[I..

2.2. YcjioBHsI peajiu3alliid MporpaMmbl.

MartepuajibHO — TEXHUYECKOE ofeclieueHHe NPOrpaMMbl: 3aHITHE C I€THbMH
IIPOBOASTCS B yUeOHOM KJlacce, C UCIOJIb30BaHUEM aJallTUPOBAHHOTO
JeMOHCTpalmoHHoro marepuana, TCO.

KonmndectBo yacos B Hezemto -3.

KommuecTBo nereit B rpynne — 10 10 genosexk.

MatrepuajbHO-TeXHUYECKAs 0a3a:

- KaOMHET XUMUHU, MYJIbTHUMEANA, HA00p BUICOKACCET U MYJIbTUMEIUIHBIE CPEJICTBA,
BUPTyallbHAs Ta00paTopus, XUMUYECKas 1adbopaTopusi.

Buympuwikonvnvie ceasu:

- KabuHEeTH HPOPMATHKHU, OMOJIOTHH.

2.3. @opMbl yyeTa 3HAHMI M YMEHHI, CHCTeMa KOHTPOJMPYIOIUX MAaTEPUAJIOB
JJIS OLEHKHU INIAHMPYEMBbIX Pe3yJibTATOB OCBOCHMS IIPOrPaMMBbl.

Dopmamu noosedeHUs UMmo208 pearusayuu yeiet u 3a0a4 npozpammol KPYyiHcKa
«O3a0ayennas Xumusy A6aAI0MCs:
e PemreHne ONMMIIMAAHBIX 33/1a4 PA3JIMYHOTO YPOBHS;
e (Cosznanue COOPHUKOB 3aJ1a4, UHTEIUIEKTYyaIbHbIX UTP, KPOCCBOP/IOB
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e JIOKJIJIbI U pedepaThl O0yHAIOUTUXCS;
@opMbI MOIBEIEHUSI HTOTOB PeaTU3aIUU MPOTrPaAMMBIL.

B Hauane roga kaxaplii peOCHOK 3HAKOMHUTCS C MEXaHM3MOM OIICHMBAHUS W
(dbopMaMu OIlEHUBAHUS PE3YIHTATOB.

Hanpumep:

MexaHU3Mbl OII€HMBAHUS Pe3YJIbTATOB

® KOHKYpC-3allluTa COCTABIICHHBIX 3a/1a4
® DJKCIIEpUMEHTajbHas padbora
® yYacTHe B OJIMMIIHAAaX, MapadoHax
® y4yacTHUE B IPEAMETHOU HeAele
e odopMIIeHHE CTCH/IOB (QJTOPUTMBI PEIICHUS 3a7a4, TECMATHUECKHE CTCH/IBI
U T.J.)
e OTYET IO COCTaBJICHUIO COOpHMKA 3aja4 WIM IUIaHa KapThl TIO0
BBITIOJTHEHUIO MTPAKTHYECKUX PadboT
® yYacTHe B MMOATOTOBKE K BBIMTYCKY COOPHUKOB 3aa4
dopmMa olleHUBAHHUS PE3VIbTATOB
® KOHKYpC-3allliTa COCTABIICHHBIX 3a7a4 -15 O6amioB
AKCIIepUMeHTaIbHas paboTa-20 6anioB
ydacTue B ouMnuaaax, mapadonax-20 6amion
ydacTue B MpeAMETHON Heene-15 6anios
oopMIIeHHE CTEHAOB (AITOPUTMBI PEIICHHS 3a/1a4, TEMATUYECKUE CTEH]IbI
u T.1.)-20 6aymoB
® OTYET 1O COCTaBICHUIO COOpHMKA 3aJad WIM IUTaHa KapThl TI0
BBITIOJIHEHUIO MPAaKTHUYECKUX padoT-10 Gamios
® y4YacTHe B IOJITOTOBKE K BBIITYCKY COOpPHHUKOB 3a1a4-10 6amios
[lepeBoa 0amioB B MPUBLIYHYIO CUCTEMY OIICHUBAHUS
e 80-100 6an10B-5(0TINYHO)
e 60-80 GamnoB-4(x0poI1o)
e 30-60 6annoB-3(yAOBIETB.)

Ha nmpotspkennn Bcero Kypca 3aHsTHH peOSHOK BIIpaBe BHIOMPATH JTI00YI0 (hopMy
OIICHMBAHUSI W HAOWpATh OMpEICICHHOE KOJIW4YecTBO OamioB. OOiiee KOIUYECTBO
6asmo 6ombie 100, 1y Toro 94To0s! y pedeHka ObUT BHIOOpP BHIOB J€ATEILHOCTH, TEM
CaMbIM JIOCTHTAJICS WHAWBUAYalbHBINM monaxon K pebenky. [lo okoHuanum Kypca
HaOpaHHOE KOJIMYECTBO OAJJIOB TIEPEBOJWTCS B MPUBBHIYHYIO, HA JAHHBII MOMEHT,
CHUCTEMY OLICHUBaHMMU. [Ipy PEUTHUHIOBOM CHUCTEME YYEHUK HMEET BO3MOXHOCTH B
OOJBIIEH CTETIEHH CaMOPEaM30BaThCS, U ITO CIHOCOOCTBYET MOTHBAIMH YYCHHS. Y
oOydarommxcs (QOpMUPYIOTCS TakuMe KadecTBa, KaK CaMOCTOSTEIBHOCTh U
KOJUICKTUBHU3M.

Hcnonp3yst TaHHYIO CHCTEMY OTICHUBAHUS, CYMTAI0 YTO OHA HE BBI3BIBACT CTPECCa
y pebenka, He ockopOmsger. OOyyammuiics B JaHHOM cliydae TIOXOX Ha
MOTHAMAFOIIETO WIIH OMyCKAFOIIETOCs TI0 JIECTHHIIE.
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2.4. MeTonuyeckue MaTepUaJbl.

JUist peaniv3aliiy MOCTABJICHHBIX 3a/a4 ONTUMAJbHBIM SIBIIETCS NPUMEHEHHE
MeJaroru4eckuX TEXHOJIOTHIA: TPYNIOBOro 00ydeHus, 0J0UYHO-MOIYJIBHOTO 00yUeHus,
muddepeHunpoBaHHOTO  OOyY€HHs,  TEXHOJOTMSl ~ UIPOBOM  JEeATENbHOCTH,
310pOBbecOeperaroniast TEXHOJIOTUsl, TEXHOJIOTUU KPUTUUECKOTO MBILIICHUS.

CtpykTypa 3aHATHs BKIIOYAET B ¢€0s1 HECKOIBKO 3TAIOB:

- MO3roBasi TMMHACTHKA

- KOpperupyronias THMHACTHKA JJIs I1a3

- pa3MHMHKa

- TPEHUPOBKA IICUXUUYECKUX MEXaHU3MOB

- TMHAMUYeCcKas may3a

- IOTUYECKU — TIOUCKOBBIE 3a/1aHUSI

- BECEJIas epeMeHKa

- HeCTaHJapTHBIEC 3a]1a4H.

MeTtoanueckoe odecredeHue MPoOrpamMmabl.
OcHoBHast (Gopma opranuzanuu o0pa3oBaTEIBLHOrO MpOIEcca: TpyMHIoBasi.
[Iporpamma peanusyercs JUisl €T, UMEIOIUX UHTEIUIEKTYaIbHYI0 0JIapEHHOCTbD.

KanpoBoe oOecriedenne mnporpaMMmbpl: 3aHSATUS [POBOJATCA YUHUTEIEM
XUMHH BBICILIEH KaTETOPUH.

2.5. CIIUCOK JINTEPATYPbI
Kazpmun B./]. Kypenue, Mbl 1 Haie notomctBo. — M.: Cos.Poccus, 1989.
[Inuyruna ['.B. IloBTOpsieM XHMMHIO Ha MNpPUMEPAX M ITOBCEIHEBHOW KU3HHU.
COopHMK 3alaHMii [JiI1 CTApUICKJIACCHUKOB M aOUTYpUEHTOB C OTBETaMU H
pemenusamu. — M.:APKTH, 1999.
3. Mup xumun. 3aaumatenbHbie pacckassl 0 xumuu: Coct.: CmupaoB F0.U. — CII6.:
UKD «MuM-3Okcmpecey, 1995.
[MTnayrunaa I'.B. XuMus 1 moBcegHeBHAS *KU3HB yeloBeka — M.: JIpoda, 2004.
S nosnato mup: [lerckas sanmkionenus: Xumusi/ ABt.-coct. CaBuna JLLA. — M.:
ACT, 1995.
6. AmuxbGepoBa JI. 3anmumarenpHas xumusa: KHura 1s ydamuxcs, yduTened u
poautenei. — M.: ACT-TIPECC, 1999.
7.  O.C.TI'abpuensn, N.I'.OctpoymoB, A.A. KaproBa Oprannueckast xumusi 10 xmace /
M., JIpoda, 2005.
8. He xypu. Hapon Py nanmommHaeT: KypeHue BpeauT Bamemy 370pOBBIO.
http://nekuri2.narod.ru/
9. Jlom Comnna. ITyonumuctuka. Taitael Bogsl. http://www.sunhome.ru/
journal/14191
10. Benukas TaitHa Bogsl. http://slavyanskaya-kultura.nnm.ru/velikaya tajna_vody 1
11. Komcomosbckas npasaa. Taiusl Boasl. http://www.kp.ru/daily/23844. 3/62515/
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12. http://www.aquadisk.ru/articles/157/158/interestingly.html
13. SxoBumun JI.A. X¥MHUECKHUE OMBITHI C KEBATEIBHON pe3UHKOM // XUMUs B LK. —
2006. — Ne 10. — C. 62-65.
14. SxoBumiuH JI.A. XuMHUeCcKUE OMBITHI ¢ mOKoaaaoM // Xumus B mK. — 2006. — Ne
8. —C. 73-75.
[Mynexenko H.B. OnextuBHbpli Kypc «XuMud H  340pOoBbe» i 9-x
ximaccos. http://festival. 1september.ru/2005_2006/index.php?numb_artic=310677
15. Buexnacchas pabora no xumun/ Coct. M.I'. Tonbadensa.- M.: Tlpocsenienue
1976.
16. BoiitoBuu B.A. Xumus B 0biTy. — M.: 3nanue 1980.
17. Tpocce 2., BaiicmanTens X. Xumus ais aro6o3Hatenbubix. — JI. Xumus , 1978.
18. VYpoxk okoueH — 3aHsATUs HpojoikaroTcsa: BueknaccHas pabora nmo xumuu./Cocr.
2.I'. 3onotaukos, JI.B. MaxoBa, T.A. Becenosa - M.: IIpocsenienue 1992.
19. B.H.AnekcuHckuii 3aHUMAaTeIbHbIE OMNBITBI 1O XUMHUU (2-€  W3JaHUE,
uctipasienHnoe) - M.: [Ipocsemnienne 1995.
20. T'.W. rpemmuep Xumus Ha gocyre - M.: [Ipocsemnienune 1993.
21. A.X. T'ycakoB A.A. JlazapeHko VYuuTeno XUMHHM O BHEKJIACCHOM pabore —
M.:ITpocsemenue 1978.
22. W.H. Yeptukop I1.H. XykoB Xumunueckuit DxcrnepumenT. — M.: IIpocBernienue
1988.
23. Jleencon M. A. 3aaumarensHasa xumusd. — M.: POCM3H, 1999.
24. Bockpecenckuii [L.M., Heiimapk A.M. OCHOBBI XHMHUYECKOTO aHajgu3a .-M.:
IIpocsenienue, 1972.
25. IIporpammHoO-mMeTOonMUECKHUE MaTeprasbl . XumMus 8-11 kmaccel. — M. JIpoda 2001.
INPUJIOKEHUS.

Ipuiaoxenue 1.
Tect. ByabTe 310poBbI!

CeromHss MeEAWKH YTBEPXKIAIOT: 370poBbe uesoBeka Ha 10% 3aBucUT OT
HacCJeJACTBEHHOCTH, Ha 5% - oT paboTsl MenukoB. OctanbHbie 85% B pykax camoro
YyeJioBeKa. 3HAYUT, HAIlle 3JOPOBbE 3aBUCUT OT HAIUX MPUBBIYEK, OT HAIIUX YCHIIUN
M0 €ro YKPEIJICHUIO U MOJEPKaHnI0. BOTBIIMHCTBO 3TUX NpUBBIYEK (HOPMHUPYETCS B
MOAPOCTKOBOM Bo3pacTe. TecT, I MOAPOCTKOB: OTBETHB HAa BCE BOMPOCHI U
MOJICUMTAB OYKH, Thl y3HAEIIb, YTO XKAET TeOs B OyaymieM — joJrasi 370poBasi KU3Hb
WJIU BEYHBIE XBOPH U XOXKJACHUS 0 alTeKaM.

1. Kak yacTo Thl MO€LIb PYKH: 0YKHU
- okouio 20 pa3 B JICHb; 0
- TOJIBKO TIEpe]] €0M U MOCIie TyalleTa; 5
- KOrJla CUJIbHO MCIayKaio? 20
2. CKOIBKO pa3 Thl YUCTHIID 3YObI:
- 2 pa3a (yTpoM U BEUEpOM ); 0
- 1 pas; 3)
- BOOOIIIE HE YHUIITy? 15

3. Kak yacTo ThI MOCIIbL HOTH
- KQX/IbIi Be4ep Mepes CHOM; 0
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- KOrJa 3aCTaBUT MaMa,
- TOJIBKO KOT/la KyHnaroCh HETUKOM?
4. Kak 4acTo Thl JeJIaellb 3aPAAKY:
- ©)KEJIHCBHO;
- KOTJIa 3aCTaBAT POJAUTEIIH;
- HuKorja?
5. Kak yacTo ThI IPOCTYyKACIbCH:
- 1 pa3 B 2 rona;
- 1 pa3 B rog;
- HECKOJIBKO pa3 B roja?
6. Kak yacTo ThI elllb CJaJ0CTH:
- 110 TIPa3IHUKAM U BOCKPECEHBSIM;
- TIOYTH Ka Kbl JICHb;
- KOTJIa U CKOJIBKO 3ax04y?
7. Kak 9acTo ThI IJ1aYellb:
- HE MOTY BCIIOMHUTb, KOTJIa 3TO OBLJIO B TIOCJICTHHUM pa3;
- mapy pa3 Ha HeJIele;
- IIOYTH KaXKJIbIH JEeHb?
8. O1 yero ThHI MJIaYENIb:
- oT 60H;
- OT OOHJIBI;
- OT 3J10CTH?
9. CK0JIBbKO ThI I'yJisiellb:
- KEJIHEeBHO OT 1,5 710 2 9acos;
- ©)KEJHEBHO, HO MEHBIIIC Yaca;
- UHOT/Ia 10 BBIXOHBIM?
10. Koraa TblI JIOKHIILCH CIIATDH:
-B 21-21.30;
- TIocJie 22 4acos;
- mocJie 24 yacoB?
11. CooTBeTCcTBYET JIM TBOIi BeC POCTy:
- COOTBETCTBYET WJIM YyTh MEHBIIIE;
- HEMHOT'O OOJIBIIIE;
- 3HAYUTEJILHO MPEBHIIIAET HOPMY?
12. Cko0JbKO BpeM€eHH Thl IPOBONIIB Y TeJIeBU30Pa:
- He Oonbiie 1,5 yacoB, 4acTo ¢ nepephriBOM;
- OoJIbIIIEe 3 — X YacoB;
- CMOTPIO BCE, YTO HPABUTCS U CKOJIBKO XOYETCA?
13. Ck0J1bKO BpeMeHHU Thl TPATHIIDL HA YPOKH:
- 0k0J10 1,5 yacos;
- TIOYTH 2 Yaca;
- Oosbiie 3 yacoB?
14. Mo:xelmb JIM ThI B30€:KATh HA 5 — M 3TaXK:
- C JIGTKOCTBIO;

10
20

15
25

o1 O

15

20
30

15
25

10
20

10
20

10
35

10
50

10
30

10
50



45

- 110J] KOHEII YCTalo; 15

- C TPYZIOM H OJBIIIKOM; 25

- HE Mory? 35
15. Xoauumsb 14 Thl B CIIOPTHBHYI0 CEKUHNIO WIH TAHIEBAJIbHbIA KPYKOK:

- Ja, 0

- HeT? 15

Teneps 3aitmemcs noacuerom. Ecnu Habpanocs:
Ot 0 10 20 04KOB — THI B IOJIHOM TOPSIIKE;

Ot 20 10 70 0uKkoB — y T€Os YK€ MOSBUINCH HE CAMbI€ XOPOIIUE, BPEIHbIE IS

3A0pPOBbs MPUBBIYKHU, HO C HUMHU IIOKa HC TPYIHO 60pOTBC$I;

Ot 70 no 110 04K0B — THI TBEPAO CTOUILb HA IIYTH Pa3pyLIECHUs CBOETO 310POBBS;
Ot 110 u BbIIIE — MOXKENID JTAKE HE cunuTaTh. Kak, Thl elle He pa3Banuicsa? HaunHaii
60pB0OYy 3a 310pOBBE C ITOM ke ceKyHbl! M 3mopoBbe TeOs1 HE TOKUHET.

Hcrounnk: http://festival.1september.ru/2005_2006/index.php?numb_artic=310677.

Ipuioxenue 2.

Pacxon IHEPIUH B YA€ HA PA3JIUYHBbIC BU/bI 1€ATCIbHOCTH Y€JI0BCKA

Bun nesitesibHOCTH Pacxox sHeprumn
(kkau)
Iloseceoneenana akmusnocmeo

Con 65
Jlexxanue 6e3 cHa 77
Cunenue 100
Crostnue 110
Utenue mpo ceds 105
UteHue BCiyx 110
JInunas rurueHa (oJeBaHUE, YMbIBAHHE, YUCTKA 3yOOB, MPUHSITHE 130
Aymia u 1p.)

ITenune 125
ITucanue 120
Halop TekcTta Ha knaBuarype 140
Xonpba MeieHHas 200
XoapOa ObIcTpas 300

Jomawnaa paboma

[IIutwe, BI3aHKE, YNCTKA, BEIIIMBAHUE U T.II. 120
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Pyunast ctupka 250
MBITBE TOCY 1B 140
MGBITBEE TI0JIOB 280
ITonmMeTanue noJioB 120
['naxkenue 6enbst 230
BrnaxHas yOopka noBepXHOCTEN 130
Paboma na nooeopwve, oaue, cady, 020pooe
ITunka npos 480
Cronsipabie pabOThI 270
Py6ka npoB 530
Komanue, nmpomnonka, mocanuka, yoopka cHera 340
AKmueHbwlil 0omowlX, pa3eiedenus, Qu3Kyibmypa, Cnopm
Urpsl ¢ 1eTbMu 240
TaHel 330
E3na na Benocurnene 410
ber meaeHHbIi 570
Jlerkue ruMHacTUYECKHE YITPAXKHEHUSI (3apsiiKa) 170
Tsixenple TMMHACTUYECKHUE YIPaKHEHUS (TUPH, IIITAHTa) 450
IItaBaHbe, aIBLIIMHU3M 500
[TpeDKKH 550
Kartanue Ha npDKaX, KOHbKAX, pOJUKaX, CKEUTOOpIE U T.II. 600
Tspkenas atneTnka 980
boprba, 60KC 1 Jp. KOHTAKTHBIC BHJIBI CIIOPTA 1100

Ipunoxenue 3.
BuraMuHbl B MEHIO IIKOJbHOM CTOJIOBOM.
3ananue.
1. B Tedenue Bceil HenelM 3aMMChIBANTE MEHIO IIKOJIBHOM CTOJI0BOM B TaOmuily Nel.
2. Tlo Tabmume «CopepkaHWe BHUTaMHHOB B TMHIIEBBIX mpoaykrax (B 100 r
MPOAYKTA)» OMNpEACIUTEe KaKhue BUTAMHHBI BXOJSAT B COCTaB JaHHBIX OJI0d, U
3alUIINTE UX B cTonOel] «Hanuamne BUTAMHUHOBY.
3. Ilo Ttabnume «Cyrodnasi mOoTpeOHOCTh B BUTAMUHAX» OMPENEITUTE, COOTBETCTBYET
JI1 HOPME KOJIMYECTBO BUTAMUHOB JIJIsSI TOAPOCTKA.
Tab6ana Nel

4. Pe3ynbTatrhl mepeHecuTe B mporpamMmmy EXcel u mokakute B BHJIEC AHAarpaMMebl.
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Jlenb Hexen bawaa Macca Hanuuue CooTBeTCTBHE
osoa BUTAMHHOB | THEBHOIl HOpMe

IlonenensHUK

BropHaux

AlWN(RPIE MW N
5
=

Ipunoxkenue 4
Ilepuoauyeckuii 3aK0H U mepuoaudeckas cucrema iemenroB . U. MengeneeBa

II pumep Kakyro BBICIIYIO M HU3IIYIO CTEIICHb OKMCIICHUS TTPOSIBISIOT MBIIIBSIK,
ceJieH u Opom?

CocraBbTe (hOPMYIBI COSTUMHCHUH TAHHBIX 3JIEMEHTOB, OTBEUAOIINX dTHM CTCIICHSIM
OKHCJICHHUS.

Pemenne BpICinyro CTENEHb OKUCIIEHHS 3JIEMEHTA OMPEICIISICT HOMEP TPYIIIIbI
MePUOANYECKON CUCTEMBI



48

J1. 1. MenpneneeBa, B KOTOpOW OH HaxoauTcsA. Husmas creneHb OKUCIEHUS
OIIPEIIEIISICTCS TEM YCIOBHBIM
3apsiIoM, KOTOPBIM NMPUOOPETAET aTOM MPU MPUCOSTUHEHUHM TOTO KOJUYECTBA
3JIEKTPOHOB, KOTOPOE
HEe0OX0UMO IS 00pa30BaHUs YCTOWUMBOM BOCKMUAJIEKTPOHHOI 06010uky (nsZnp®).
JlaHHBIE 3JIEMEHTBI HAaXOJATCA COOTBETCTBEHHO B TJIABHBIX moArpynmax VvV, VI,
VIl-rpynmn u umeroT
CTPYKTYpY BHEIIHEro SHepreTnueckoro yposHs s2p?, s?p?, s?p®. CnenosaTensHo,
CTENIEHU OKHUCJICHUS
MBIIIbSIKA, CEJIEHa, OpOMa B COCTUHEHUSX TAKOBBI:

As +5 (BoIcmias), -3 (Husmas) --- Asy0s, AsSH3;

Se +6 (BoIcmias), -2 (Husmas) --- SeO3, Na 2Se;

Br +7 (Beicmias), -1 (au3mas) --- KBrOs, KBr.

Il pumep VY kakoro u3 3J1I€MEHTOB YETBEPTOTrO MEPHO/Ia MapraHiia uiu opoma
CUJIbHEE BBIPAKEHBI
METAIMYECKHE CBOMCTBA?

Pemenne DnexkTpoHHBIE (HOPMYIIBI TaHHBIX 3JIEMEHTOB:

2sMn 1s22522p%3s23p®4s23d°
35Br 1s22522p%3s23p®4523d194p°.

Mapraserir- d-snement VII-rpymmsl mo604HO# moaArpymmel, a OpoM- p-aiae-meHt VII-
CPYMIIbI TJTABHOU

noarpynnsl. Ha BHENTHEM SHEPreTUYECKOM YPOBHE Y aTOMa MapraHia JBa 3JIeKTpOHa,
a'y aroMa Opoma- CeMb.

ATOMBI THIMYHBIX METAJIOB XapaKTepU3yIOTCA HAIMYUEM HEOOJBIIOTO YK CIia
AJIEKTPOHOB HA BHEIIHEM

SHEPreTUYECKOM YpPOBHE, a, CIEI0BAaTEIbHO, TCHACHUUEH TEPATh ATU HIIEKTPOHBI.
Onu 00721aI0T TOJBKO BOCCTAHOBHUTEIBHBIMU CBOMCTBAMH U HE 00pa3yIoT
OTPULIATENIBHBIX HOHOB. DJIEMEHThI, aTOMbI KOTOPBIX HA BHEIIIHEM YHEPTETHUECKOM
YpOBHE cojiepKaT 060Jee Tpex dJIEKTPOHOB, 00JIaTAF0T OMPEACICHHBIM CPOJICTBOM K
AJIEKTPOHY, a, CIEAOBATEIHHO, MPUOOPETAIOT OTPUIIATETLHYIO CTENIEHb OKUCIICHUS U
00pa3yloT oTpullaTeIbHbIe HOHBI. TakuM 00pa3oM, MapraHell, Kak ¥ BCE METAILIBI,
o0JaaeT TOIHKO BOCCTAHOBUTEILHBIMHU CBOMCTBAMU, TOTJa Kak sl Opoma,
MPOSIBIISIIONIETO CIa0ble BOCCTAHOBUTEIbHBIE CBOWCTBA 00Jie€ CBOWCTBEHHBI
okucnutenabHble (yHkuu. Clie10BaTebHO, METAINIMYECKUE CBOMCTBA 0oJiee
BBIpa)KEHBI Y MapraHia.

3agaun
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191 Jlaiite coBpeMeHHYIO (POPMYIUPOBKY MHEPUOAMYECKOro 3akoHa. Uem oHa
OTJIMYAETCSI OT TOM,

Kotopas Onuia nana J[. . MenneneeBbiM?

192 OtkpbITHE KAKUX TPEX FJIEMEHTOB ObLIO TPUYM(POM MEPUOANYECKOrO 3aKOHA?
Kak Toyno coBnaim

CBOWMCTBA JTHUX DJIEMEHTOB U MX IPOCTEUIIMX COCAUHEHUN CO CBOWCTBaMH,
npenckasanusiMu 1. U

MeHnneneeBbiM?

193 Tlokaxkure, Kak MEPUOJUYECKUI 3aKOH WLIFOCTPUPYET U MOATBEPKIAAET OJUH U3
BCEOOIIMX 3aKOHOB

pa3BUTHUA PUPOBI - 3aKOH NEPEX0/Ia KOJIMUECTBA B KAUECTBO.

194 Kak ydeHue o CTpOE€HUHU aToMa OOBSICHSAET NEPUOJUYHOCTD B U3MEHEHUHU CBOMCTB
XUMUYECKHUX

AJIEMEHTOB?

195 Kakoii husmueckuit CMbICI UMEET MOPAJIKOBBI HOMED U MOYEMY XMMHUYECKUE
CBOMCTBA DJIEMEHTA B

KOHEYHOM CYETE OMPENEIAI0TCS 3apsaaoM sApa ero aroma?

196 OOBsicuute Tpu ciaydas (YKOKUTE MX) OTKJIOHEHHUS OT IOCJIEIOBATEIIBHOCTH
PaCIIOJIOKEHHUS

AJIEMEHTOB B IIEPUOANYECKON CHCTEME 10 BO3PACTAHUIO UX aTOMHBIX Macc?

197 KakoBa cTpykTypa nepruogudeckoil cucremsl? I[leprobl, rpymnsl ¥ NOATPYIIIBL.
dusnyecku

IIpunoxkenue 5

|. BoiBoa popmyJ1 BelecTB 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

1. Hammcate popmyny BemecTBa, 0003HaYUB HHACKCHI Yepes X, Y, Z.

2. Ecnm Hem3BecTHa MaccoBasi 10J1s1 OJTHOTO U3 AJIEMEHTOB, TO €€

HAXOJAT, OTHSIB OT
100 % u3BecTHBIE MACCOBBIE J10JIH.

3. Haiiti cooTHOIIEHNE HHIEKCOB, ISl ATOTO MACCOBYIO JIOJTIO
KQXKJIOr0o 3JeMeHTa (Jydiine B %) pa3feNuTh Ha €ro aTOMHYIO
Maccy (OKpYTIUTh 0 THICSYHBIX AOJIEH)

X:y:z=wo1/Arr: w2/ Arz: w3/ Ars

4. TlonydeHHble YMCa MPUBECTH K LETIbIM. JIJIsl 3TOro pa3faenuTh Ux
Ha HaMMEHBIIIee U3 TOMy4YeHHBIX uncen. [Ipu Heobxonumoctu
(ecnu omsATh MOJYUYUIIOCH IPOOHOE YUCIIO) TTOCTIE ATOTO JIOMHOXKHUTh
JI0 1ejioro uncna Ha 2, 3,4 ... .

5. Tomyuurcs npocteimas Gopmyna. st OonbIInHCTBA
HEOPraHUYECKUX BEILIECTB OHA COBMAAAET C UCTUHHOM, TS
OpraHUYeCKUX, HA000POT, HE COBIA/IACT.

3agaua Ne 1.

Maccosas goist a3ota B okcuze azora paBHa 36,84 % . Haitu
dbopmyny TaHHOTO OKCHJIA.
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JlaHo:
o(N) = 36,84 % Pemenue:
1. Hanmummrem opmyiry: NxOy
M.®. =? | 2. Haiiném maccoByto J10JI0 KHCJIOPOa:

®(0)=100 % - 36,84 % =61,16 %

3. Haiiném cooTHOIIEHNE HHIEKCOB:
X:y=236,84/14:61,16/16 = 2,631: 3,948 =
2,631/2,631:3,948/2,631=1:15=
=1-2:1,5-2=2:311N20s3

OtBet: N203
3agaua Ne 2.
YcranoBute Ghopmysly HEOPraHUYECKOTO COSTUHEHMUS,
coaepxaiero 20 % maruaus, 53,33 % kucnopona u 26,67 %
HEKOTOPOTO JIEMEHTA.

Jlano:
o(Mg) =20 % Pemrenue:

®(0) =53,33% | 1. Hanumewm dopmyy: Mgx Dy O-.

®(3) =26,67 % | 2. Haiiném cooTHOIIIEHNE UHIEKCOB MarHus
KHUCIIOPO/JIa:

x:y=20/24:53,33/16=0,83:3,33=1:4.
M.®.=? 3. Haitném mMosiekyIsipHyI0 Maccy BellecTBa,

UCXOJI U3 3HAYCHUS

MAacCCOBOM JOJIM MarHus:

o(Mg) = Ar(MQ) - uaaexc / Mr [
(1 Mr =Ar(Mg) - uaneke / @ =24 - 1/0,2 =120.
4, Haliném aTOMHYIO MacCy HEM3BECTHOIO

dJIEMEHTA:
o(2) = Ar(Q) - uagekc / Mr [ Ar(3D) - uaaekc =
=) Mr=0,2667 - 120 = 32 [ sanemMeHT —
cepa.
OTtBet: MgSOe..
3amaua Ne 3.

MaccoBas goiig yriepojaa B yriaeBoaopoje paBHa 83,72 %.
Haiitu Monekynsipayto popmyiy yrieBoaopo/a.
Jano: Pemenue:
o(C)=83,72 % 1. Hamumewm ¢opmymny - CxHy
2. Haiiném maccoByro 00 BOAOpOAA:
‘ o(H) =100 % - 83,72 % = 16,28 %
3. Haiiném cooTHOIICHNE WHICKCOB:
x:y=283,72/12:16,28/1=6,977:16,28 =1

M.®. =7

:2,333=3:7
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4. Tlpocreiimas ¢popmyna — CsHz, HO oHa He
COOTBETCTBYET UCTUHHOM.
Brixon — yBenuunuTh MHAEKCHI B 2 pa3a [
CsHua.
OtBet: CsH1a.
3agava Ne 4.

Maccosas nons pocdopa B ero okcujie paBHa 43,66 %. Kakosa

dbopmyna okcuaa?

OtseT: P20s.
3agaga Ne 5.

Onpenenuts GopmMysly BTOPUYHOTO aMHUHA, MAaCCOBBIE 10U
yIJiepojia, BOJAOPOJa U a30Ta, B KOTOPOM cocTaBiisitoT 61; 15,3 u 23,7
% COOTBETCTBEHHO.

OtBeT: CH3 — NH — C2H.
3agaga Ne 6.

MaccoBas 7051 yriiepojia B TUEHOBOM YTJIEBOJIOPOJI€ COCTABIISIET
88,89 %. Haiitu monexkynspayto GopMyiny queHa.

OtBert: C4He.

I1. BoiBoa ¢opmyJ1 BeliecTB M0 MACCOBBIM JI0JIIM 3JIEMEHTOB H
JAHHBIM JIJISI HAX0K/IEHUsI UCTUHHOM MOJISPHOMH MacChl
(TUTOTHOCTH, Macce U 00BEMY Ta3a UM OTHOCUTEIIBHOM TIIOTHOCTH ).

1. HalTu UCTHUHHYIO MOJIAPHYIO MaCCY:

® cCJIM U3BECTHA IJIOTHOCTD:
Jd=m/V=M/VnOM=0" -Vn= Dr/n°22,4.r1/Mom>
] ecau W3BeCTHA Macca U 00bEM raza, MOJIIPHYIO MacCy MOYHO
HaWTH IBYMS CTIOCOOaMHM:
- yepe3 miotHocth [ =m/V, M=0-Vm;
- yepe3 KonmuecTBo BemectBa: [ =V /Vm, M=m/ [].

® cCJIM U3BECTHA OTHOCHUTEIbHAS IIJIOTHOCTh MEPBOIO ras3a 1o
ApYromy:
Dat=Mi/ M2 M1=D2- M
M=Dn2-2 M = Do2 - 32
M = Dgosa. - 29 M=Dn2-28 ur.nm.

2. Haiitu npocreiimyio hpopmyiy BemecTBa (CM. MPEAbITYIIAN
aJTOPUTM) U €r0 MOJISIPHYIO Maccy.
3. CpaBHUTH UCTHHHYIO MOJISIPHYIO MAacCy BEIIECTBA C IPOCTEHIIICH U
YBEJIUYUTh UHJIEKCHI B HY>)KHO€ YHCIIO pa3.
3agaua Ne 1.
Haiitu popmyny yriaeBogoposaa, B KOTopom coaepxkurcs 14,29 %
BOJOpOJA, @ €ro OTHOCUTENIbHAS IJIOTHOCTH MO a30Ty paBHa 2.



52

JlaHo:
o(H) =14,29 % | Pemenue:
D(N2) =2 1. Haiiném uctuaHyto Momsipayto maccy CxHy:

M=DNz2-28=2"28=56 v/mom.

M.®. =? 2. Haitném maccoByto 0110 yriepoa:

o(C) =100 % - 14,29 % = 85,71 %.
3. Haitném npocreiiyro ¢popmyiy BelecTBa v ero
MOJISIPHYIO Maccy:
x:y=857/12:1429/1="7,142:1429=1:2 [1 CHz
M(CHz2) =12+ 1 - 2 = 14 tmom,

4. CpaBHUM MOJISIPHBIE MACCHI:

M(CxHy) / M(CH2) =56 / 14 = 4 [ uctunHas

dbopmyna — CsHs,

Otset: C4Hs
3agmaua Ne 2.

MaccoBas goiist yriaepoaa B yrieBogopoje — 87,5 %, a
OTHOCHTEJIbHAS IJIOTHOCTH YIJIEBOAOPO/A IO BO3YXy paBHa 3,31.
Onpenenuts GOpMyITy BEIIECTBA.

OtBet: C7H12.
3agmaua Ne 3.

OnpenenuTs MOJIEKYJISIPHYIO (HOPMYITy aMHHA, MacCOBBIE JOJU
yTJiepojia, a30Ta U BOJIOpoja B KOTOpOM cocTaBisatoT 38,7; 45,15 u
16,15 % coorBeTcTBeHHO. OTHOCHUTEIIH-

Has TUIOTHOCTH €ro MapoB Mo Bo31yxy paBHa 1,069.

OtBet: CH3NHo>,
3apaua Ne 4.

Omnpenenute GhopMyy yriaeBoA0pOIa, MaccoBas JI0JIsl BOJIOPOa B
KoTtopoM coctaBisieT 14,3 %. OTHocUTeNbHAS TIOTHOCTH 3TOTO
BEIlECTBA M0 BOJOPOaY paBHa 21.

OtBeT: C3Hs.
3apaua Ne S.

OTHOCUTENBHAS MIIOTHOCTH MMAPOB YIIIEBOJAOPOAA IO BO3AYXY
paBHa 3,31, a maccoBast 107151 Bogopoja B HEM paBHa 12,5 %.
Onpenenute MOJIEKYISPHYIO (OPMYITY YTIE€BOIOPOIA.

OtBeT: C7Hi2.

I11. BoiBoa (popmys1 BemiecTB MO NPOAYKTAM CrOPAHMS.

L. [Ipoananu3npoBaTh COCTaB MPOJYKTOB CTOPAHUS U C/IEJIATh BHIBOI
0 KQYECTBEHHOM COCTaBE CTOPEBILIETO BEIECTBA!
HO O H, CO2 0 C,SO; O S, P20s 0P, Na2COz 0 Na, C; HCI O
H, CI
Hanuuue kucnopona B Beuiectse TpedyeT npoBepku. OO03HAUUTH
WHJICKCHI B (hopMmyite yepe3 X, Y, Z. Hanpumep: Cx Hy O (?).



53

2. Haiitu xonnyecTBa BELECTB MPOJYKTOB CropaHus 1o (Gpopmynam:
= m / M nu = V / Vm
3. Haiitu xonuvecTBa 2JI1E€MEHTOB, COAEPIKABIIUXCS B CTOPEBIIIEM
BEILIECTBE.
Hanpuwmep:
0(C) = 0(CO2), U(H) =2 - OH20), J(Na) =2 - O(Na:COy),
0(C) = O(Na2CO3) u T.1.

4. Ecnu cropelio BelecTBO HEM3BECTHOTO COCTaBa, TO 00s13aTeIbHO
HY>KHO MPOBEPUTH, COAEPKAICS JI B HEM Kuciopoa. Hanpumep:
Cx, Hy, Oz (?),

M(O) = M s_pa — (M(C) + M(H)
[Mpensapurensro HyxHO Hait: M(C) = O(C) * 12 1/ moms, M(H) =
D(H) *1 v/ moms
Ecnu xuciaopos coaepikaics, Haitu ero koaudectso: [(0) = m(O)
/ 16 r / MoJIb

5. Haiiti cooTHOIIEHUS UHIEKCOB 110 COOTHOIIIEHUIO KOJTUYECTB
anemeHToB. Hammpumep:

X:y:z=0(C): UH): UJWO)
Uucna npUBECTH K LIEJIBIM, Pa3/I€NIMB X HAMMEHBIIIEE.

6. Eciu u3BecTHBI JaHHBIE JJIs1 HAXO0XKACHUS UCTUHHON MOJISIPHOM
Macchl BelecTBa, HalTu e€ mo popmymam: M = [0 « Vi, M1 = D3 -
M2

/. Hamucatp npocTeiiinyro GopMyity U HAalTH €€ MOJISIPHYIO Maccy.
CpaBHUTH UCTUHHYIO MOJIIPHYIO MAacCy ¢ MpOCTEHIIe u
YBEJIUYUTh NHJIEKCHI B HY’)KHOE YUCIIO pa3.

3agaua Ne 1.I1pu cropanuu 7,2 r BemecTBa o6pa3oBainoch 9,9 r
yrJIeKUcIoro raza u 8,1 r Bojbl. [I10THOCTH mapoB ATOTO BEIIECTBA
1o BoJopoAy paBHa 16. Omnpenenure MOJIEKYJIIpHYIO GopmMyTy
BEILIECTBA.

Jano: Pemenue:

Mp pa=72T 1. Hartumem dopmyiry Cx Hy Oz (7).

m (CO2)=9,91 | 2. Hailiném xommvecTBa BEIECTB:
m(H0)=8,1r (CO2) =m/M =991/ 44rmom = 0,225y0m
D = 16 O(H20)=m/M =38,1 v/ 18mom = 0.45y0m

M.®.=7? 3. Haiiném xommyecTBa 371€MEHTOB:
D(C) = D(COZ) = 01225M0Hb
CO(H) =2 - O(H20) =2 - 0,45 = 0,90m
4. Haiiném Macchl:
m(C) = 12v/mom 07225M0Hb = 2,7 r
m(H) = 1F/MOHL : 0,9Mom, = 0,9 T
mO)=72r-(2,7+0,9)=3,6T
Haiiném kom4ecTBO 371€MEHTa KUCIOPOAa:
[1(0) = 3,6 1/ 16:m0m = 0,225, 0m
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5. Haitném cooTHOIIIEHNE UHICKCOB:
X:y:2=0,225:09:0,225=1:4:1
[Ipocteitmas popmyna - CHzOH:
M(CHSOH) = 320/moms
6. Haiiiém UCTHHHYIO MOJISIPHYIO MaccCy:
Mier.=DH2- 2 =16 * 2 = 32 v0m
7. CpaBHEM: Mucr./ Mupoer. = 32 /o /
32F/M0J'II> =1
Monekynspnas popmyna — CH30OH.
Oteet: CH30H.
3amaua Ne 2.

[Ipu cropanuu raza, He COAEPKAIIETO KUCIOPO/I, BHIJEITHIOCH
2,24 11 yriekucioro rasa, 1,8 r Boabl 1 3,65 T XJI0poBOI0pOAA.
Onpenenutsb GOpMYITy CTOPEBIIIETO BEIIECTBA.

Jlano:

V(CO2)=2,24 n | Pemenue:

m(H20)=1,8r 1. Hamucatb popMysy CropeBIiero BeniecTna:
CxH,Cl,,

m(HCI) = 3,65 2. Haiitu xonnyecTBa BEIIECTB:
D(COZ) = V / Vm = 2,24,}] / 22,4H/MOJ1], = O,IMOHB
M.(D. = ? D(HZO) =m / M = 1,8r / 18r/Mo_]]], = O,IMOHB

(HClI) =m/ M = 3,65 / 36,5r/mom = 0.1M0I1B
3. Haiith xonmyecTBa 3JIEMEHTOB:

(C) = (CO2) = 0,1monb

OH)=2 - OH0) + OHCH=2-0,1+0,1=

0,3 moJb
[(Cl) = L(HCI) = 0,1mo0:5
4, HaiiTi COOTHOILIEHUE NHIEKCOB:
x:y:2z=01:03:0,1=1:3:1
5. Tlpocreiimas popmyrna: CH3Cl.
Otset: CH3ClI.
3agaua Ne 3.

[Ipu cropanuu BTOPUYHOTO aMUHA CUMMETPUYHOTO CTPOCHUS

BbLAemiIock 0,896 1 (H.y.) yraekucnoro rasza, 0,99 r soast u 0,112 n

(H.y.) a30Ta. YCTaHOBUTE MOJIEKYJISIPHYIO (POPMYITY ITOTO aMHHA.
Ortser: (C2Hs)2NH.

3agaua Ne 4.

[Ipu moiHOM CrOopaHuK OPraHUYECKOro BEIIECTBA, HE
COJIepIKalllero KUCIOpO, BhIAEAIOCh 4,48 11 (H.y.) YIIEeKUCIIOoro rasa,
1.8 r Boasl 1 4 T pTOPOBOIOPOJA. Y CTAHOBUTE MOJIEKYJISIPHYIO
dbopMyIy CrOpeBILIETO COEAUHEHUS.

OtBet: CoHaFo.
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3agaua Ne 5.

[Tpu cropanuu 0,62 T ra3000pa3HOro0 OPraHMYECKOIro BEIIECTBA
BbIIenunock 0,448 i yrnekucnoro rasa, 0,9 r Boasl u 0.224 11 a3ota
(00BEMBI Ta30B U3MEPEHBI IPH H. Y.). IIOTHOCTH BemiecTBa 1o
Bojopoay 15,50. YcTanoBuTe €ro MOJEKYISPHYIO GOpMYITy.

Otset: CH3NH>,

V. BeiBoa ¢hopMyJ1 OprannyecKux BeliecTs Mo oomum popmyaam.

OpraHnyeckue BemecTBa 00pa3yrT rOMOJIOTMYESCKUE PSIJIbI,
KOTOpbIE UMEIOT 001I1e (OPMYJIBI.
DTO MO3BOJISET:
® BBIPAXATh MOJISPHYIO Maccy 4epe3 4ucio N
M(ChH2n+2) =12-n+1-(2n +2) = 14n + 2;
® [IPUPABHUBATH MOJISIPHYIO MaccCy, BEIpaKEHHYIO Yepe3 N, K
UCTUHHOMW MOJIIPHOM Macce M HaXOJUTh N.
® COCTaBJISITh YPaBHECHHS PEAKIIMK B OOIIEM BUC M MPOU3BOIUTH 110
HUM BBIYHCJICHUSI.
[Tpu pemeHun Takux 3aja4 HY»KHO 3HATh U UCIIOJIB30BaTh OOIIHE
(bOpMyJIBI TOMOJIOTHYECKUX PSAJIOB:

ankadbl — CnHan +2
aJIKeHBI U IuKIoaIKanbl — CnHon
AIIKUHBI ¥ ankaanueHsl — CaHan -2
apenbl — CnHan -6
MoHorajioreHajakanbl — CnHon + 1"
nuranorenaikansl — CnHonl 2
denonsr — ChHzn - 70H
npeaebHbIe 0qHoaTOMHBIE cTupThl — CnH2n + 10H, R — COH
anpaerunsl — ConHon+1 COH, R — COH
. TIpeAenbHbIe KapOoHOBBIE KUCTOTHI — ChH2n + 1COOH, R — COOH
. cnoxubie 3¢upel — R1 — COOR?
. mepBuuHble aMHHBI — CnH2n + 1INH2, R — NH>
BTOpuuHbIe aMUHBI — R1 — NH — R2
TpetuuyHbie amMmuHbl —R1 — N — R2

|
R
14. amuuOKHCIOTH — ChH2n(NH2)COOH

© © N o g DR

[l
N B O

PaccmoTpuM BO3MOKHBIE BapUaHTHI 33/1a4 HA BBIBOJI (POPMYIT
OpraHUYECKUX BEHIECTB MO 00IMUM (hopmyiam.

1. BeiBoa (popmyJi 10 M3BECTHOM MACCOBOM J10J1€ JIEMEHTA B
BelllecTBe.
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ITopsinok perienus:

1. Hamucatp oOmiyro ¢opmyny U BBIPa3UTh MOJEKYJISPHYIO Maccy
BELIECTBA Yepe3 uucio N;

2. TloncraButh nanueie B popmyny @(2m) = Ar (On) - unnaexc / My,

3. Pemuts ypaBHEHHE C OJJHUM HEU3BECTHBIM, HAUTH YUCIIO N.

3agaua Ne 1.
Onpenenuts (GopMyny aMUHOKHCIIOTHI, €CIHM HM3BECTHO, YTO OHa
coaepxut 15,73 % azora.

Jano: Pemenue:
®o(N) =15,73 % ‘ 1. OOmras Gpopmysia aMHHOKHCIIOT:
CnH2n(NH2)COOH
M.®. = ? ‘

2. Beipa3um yepe3 N MOJIEKYJISIPHYIO Maccy:

Mr(CnH2n(NH2)COOH) = 12n+ 2n+ 16 + 45 =14n +
61.
3. [loacraBuM nanubie B hopmyny: 0,1573 = 14 -

1/14n + 61.
2,2022n + 9,5953 = 14,
2,2022n = 4,4047
n=2 OrtBer:
C2Ha(NH2)COOH.
3agaua Ne 2.

MaccoBas nonsi Bogopoja B ankane cocrtasisier 0,1579. Haiitu
dbopmyny ankaHa.

OrtBert: CgHas.
3apaua Ne 3.

MaccoBas moxas yriaepona B ankune 87,8 %. Onpenenuts Gopmyiny
aJKWHA.

OtBeT: CeHaio.
3apaua Ne 4.

MaccoBas 1071 KUCTIOpOJa B aMUHOKUCTOTE paBHa 35,95 %. Haittu
MOJIEKYJISIpPHYIO (DOpMYIly aMUHOKHUCIIOT.

Otset: C2H4(NH2)COOH.
3agaua Ne 5.

MaccoBas nons xjiopa B MOHOXJIopasikaHe paBHa 55,04 %. Haiitu
dbopMyITy MOHO -
XJIOpaJIKaHa.

Ortset: C2HsCI.

2. BbiBog ¢opMys 1m0 HU3BECTHBIM JAHHBIM JIJI HAXO0XKICHHS
UCTHHHOM MOJIIPHOM MAaCChI
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(TUJIOTHOCTHU, OTHOCUTEJIBHOU MIIOTHOCTH, Macce U 00BEMY).

1. HaiiTi ucTuHHYIO MOJISIpHYIO Maccy 1o Gopmynam: [l =m/V
M=1[]-Vm M=Dz- M2

2. BpIpazutb MOJSIPHYIO Maccy yepe3 N U MPUPaBHITH €€ K

VICTUHHOM.

3. PemuTh ypaBHEHUE C OTHUM HEU3BECTHBIM, HAUTH YUCIO N.

3agaua Ne 1.
[Tapsl o1HOTO U3 MOHOOpPOMAJIKaHOB B 68,5 pa3 Tsxkenee BoJopoaa.
Haiitu popmyny MoHoOpomankaHa.
JlaHo:
Dh2 = 68,5/ Pemenune:
1. O6mas popmyna moHoOpomankanoB — CnHan+1Br;
M.®.=7? | 2. Haitném UCTUHHYIO MOJIIPHYIO Maccy:
M =Dh2+2=68,5-2 =137 (r/monb);
3. Beipazum M uepe3 n:
M(CnHzn+1Br)=12n+2n+1+80=14n+ 81
[Tpupasusem: 14n + 81 = 137
14n =56
n=4

Otget: C4HoBr.
3agmaua Ne 2.

[TnoTHOCTH Ta3000pa3Horo ankuHa papHa 2,41 r/in. Haittu ero
MOJICKYIISIPHYIO (hOpMYITY.

OtBet: C7H1o.
3agaua Ne 3.

OTHocHTeNbHAS IIOTHOCTD MAPOB albJIETHAA 0 BO3IyXY paBHA
1,517. Haiitu ero Monekyaspayto GopMmyiy.

Otser: CH3COH.
3apaua Ne 4.

OTHOcHTeNbHAS TIOTHOCTD MAapOB NMEPBUYHOTO AMHHA 110
kuciopony — 2,719.
OnpenenuTs ero MOJICKYISIPHYIO (GOpMYITY.

Otset: CsH11NHa.
3agaua Ne 5.

Haiiti MmonekynsapHyto popMyily alKuHa, €clid 5,6 J1 ero UMEIOT
maccy 10 r.

Otset: C3Ha.

3. BeiBoa ¢opmMyJ1 110 YpaBHEHHSIM peakuuid B 0011eM BHae,
€CJIM M3BECTHBI IaHHbIE J1JIf IBYX BelIECTB.

HOpﬂI[OK PCLICHNA:
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1. CocTaBUTh YpaBHEHUE PEAKIIMU B 0OIIEM BHUJIE.
Bripa3uts MoJISIpHBIE MACChl HEU3BECTHBIX BEIIECTB YEPE3 YKUCIO N.
Haiitu xonndecTBa ABYX BEIIECTB MO (hopMynam:

[l=m / M ] = V / Vm

4. CocTaBuTbh YpaBHEHHE, IPUPABHSB HallJIEHHBIE KOJTUYECTBA
BEIIECTB C YYETOM COOTHOIIEHHS YMCIIA MOJIb 3TUX BEIIECTB I10
ypaBHEHUIO (OMpeesatoT o K03 uimeHnTam).

5. Pemuth ypaBHEHHE C OJJHUM HEU3BECTHBIM, HAWTH YUCIIO N U
3anucatbh GopMyiy.

3agaua Ne 1.

[Tpu B3auMOeHCTBUY TIPEACIBHOTO OJTHOATOMHOIO CIIUPTA
Maccol 3 T ¢ u30BITKOM HaTpus ObuI0 TTosTyueHo 0,56 1 Bojopoa.
Onpenenutsb GopmMyIly CIUpTa.

Jlano:

M cnupra = 3T Pemenmue:

V(H2) =0,56n1 | 1. Hanuimem ypaBHEHHE peaKIMK B OOIIEM BHUJIE:
2CnhH2n+1 OH + 2Na [ H2[1 + 2CnH2nONa

M.®D. =2 | 2 MOJIb 1 moJb

2. BeIpazum MOJISIpHYIO Maccy CIupTa 4epe3 YHucIo
n:
M(ChH2n+10H) =12n+2n+ 1+ 16+ 1=14n+
18(r/moub).

3. Haiiném xonnyecTBa BEIIECTB:
[1(CnH2n +10H) = m/ M = 3,/ 14n + 18ymom =
=3/14n + 18 Moub
I(H2) =V I/ Vm = 0,564/ 22,4tm0m = 0,025 MoIb.

4. 13 ypaBHEHUS peakUUU BUAHO, YTO
[1(CaH2n+10H) =2 - [I(H2)

5. CocraBum ypaBHenue: 3/ 14n+ 18 =2 - 0,025
n=3

Otset: C3H7OH.
3agaua Ne 2.

[Tpu cropanuu 13,2r ankana obpaszoBanoch 20,1611 yraekucioro
raza. Haittu popmyiny ankana.
Jano:
m ankana = 13,2r Pemenue:
V(CO2) = 20,161 1. Hanuiiem ypaBHeHUE peaklii TOPEHUS B
oO1eM BUJE:

ChHon+2+ (3n+1/2)02 1 nCO2 + (N +

1)H.0
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M.D. =72 1 moas N MoJb
2. BbIpa3uMm MOJIIpHYIO Maccy ajikaHa uepes N:
M(ChH2n+2) =12n+ 2n + 2 = 14n + 2mom.
3. Haiiném xoimyecTBa BEIIECTB:
D(CnHzn +2) =m/M = 13,2r/ (l4n + 2)r/Mo.ﬂL =
= 13,2/ 14n + 2 moub
[1(CO2) =V /Vm=20,16/ 22,41/m0m = 0,9

MOJIb
4. W3 ypaBHEHUS peakUUu BUTHO, YTO:
n- D(CnHZn + 2) = D(COZ)
5. CocraBum ypaBHenue: N - 13,2/14n+2=0,9
n=3
Otger: C3Hs.
3agaya Ne 3.

[Tpu B3aumoaencTBUM 2,9T HEU3BECTHOTO aIbAETUIA C
aMMHaYHBIM PACTBOPOM OKcHjia cepebpa nmosyqaercs 10,8r merania.
Onpenenuts GopMyIly ajabiaerujia.

Otset: C3HgO.
3agmaua Ne 4.

B pe3ynbrare peakuuu npeaeabHoro OAHOATOMHOTO CIIUPTA €
18,251 xnopoBoAopoAa MOIYYUIN OPTaHUYECKUI MTPOLYKT Maccoi
46,25t u Bony. OnpeieniuTh MOJICKYISIpHYIO (hopMyITy criupra.

Oteet: C4H9OH.
3apaua Ne S.

Jlns cxxuranus 5,8r ankada notpedosanock 14,561 (H.y.)
kucnopoaa. Onpenenutsb GopMyIly ankaHa.

OtBert: CsHao.
3apaua Ne 6.

K 10,5t ankena npucoequHsoT 5,61 6poMoBogopoaa (H.y.).
Haiitu hopmyny ankeHa.

OtBeT: C3Hs.

4. BoiBoa ¢opMyJ1 10 ypaBHEHUSIM peakuuii B 001eM Bujae ¢

NPUMEHEeHNEeM 3aK0OHA COXPAHEHUS MaCChl BelleCTB.

Ecnu u3BecTHBI Macchl BCEX PEareHTOB U MPOYKTOB PEaKIuH,
KpOME OJHOTr0 BEIECTBa, TO MOYKHO HAWTHU €r0 MacCcy Ha OCHOBaHUU
3aKOHA COXPAHEHUSI MacChl BEILIECTB.

PaccMmoTtpum 3TOT citydail Ha KOHKPETHOM ITPUMEDE.
3amaua Ne 1.

HekoTtopsiit cnoxubiit 3¢pup Maccoit 7,4T NOJBEPTHYT ICIIOYHOMY
rugposn3y. IIpu 3ToM nosryueHo 9,8t kanmeBoi ColMu MpeaeIbHON
OJIHOOCHOBHOM KHUCJIOTHI U 3.2T cnupTa. Y CTaHOBUTE (POPMYITY 3TOTO

a¢upa.



JlaHo:

m(3¢upa) = 7,4r
m(coau) = 9,8r
o011eM BHUIE:
m(cnmpta) = 3,2r

M.®.(rdupa) = ?
m(R20H)
KaJIus:

m(RiCOORy) =

hopmyy:

hopmyy:

CHs0OH

3agaua Ne 2.

60

Pemenue:
1. CocraBumM ypaBHEHHE ruiposin3a 3¢upa B

R1COOR; + KOH [ R:COOK + R.OH

1 moan 1 moan 1 moan 1 moan

2. Tlo 3akOHY COXpaHEHHS MacChl BEIIECTB:
m(R1COOR2) + m(KOH) = m(R:COOK) +

Hanném maccy u KonmmyecTBO THAPOKCHAA
m(KOH) = m(R:COOK) + m(R20H) —

=98+32-74=5,6r
D(KOH) = 5,6r / 56r/MoJ1], = 0,1 MOJIb
3. Haiiném mosipHyt0 Maccy coiid u e

[1(R1COOK) = [J(KOH) = 0,1 mo5
M=m/[=98:/0,1lvom = 98 r/MmOJB
M(Ry) =98 - M(COOK) =98 — 83 =
= 15¢mom [ CH3COOK

4. HaiinéM MOJIIPHYIO MacCy CIIUPTa U €T0

[1(R20H) = [1(KOH) = 0,1 monb
M(RZOH) = m/ ] = 3,2r/ O,lr/Mo_]]], = 32 F/MOHI)

5. CnenoBatenbHO, hopmyna ddupa —
CH3COOCHs.
Oteetr: CH3COOCHES.

[Tpu menounom ruaponuse 37T HEKOTOPOTO CIOXHOTO 3dupa
nosryyeHo 49r kanueBoil Colid MpeeIbHOW OAHOOCHOBHOM KHUCIIOTHI U
16r cnupra. YCcTaHOBUTH (OPMYITY CIOKHOTO ddupa.

Otset: CH3COOCHs.

3agaua Ne 3.

Hekoropass mnpenenbHas OJHOOCHOBHAS KHCIOTa Maccod Or
npopearuponaia ¢ 6r cnupTa, mpu 3ToM Nnoayduwinocsk 10,2r cioxHOro
sa¢upa. Onpenenuts GOpMyITy KHCIOTHI.

Otset: CH3COOH.



