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IlosicHuTeILHAA 3aNMHCKA
[Mporpamma «O3amayeHHas XUMHUS» HUMeeT MPO(EeCCHOHATBLHYIO HAIMPABICHHOCTh. YYCHHKY,
n30paBIIeMy XHMHYECKYIO CIHEIUaIbHOCTh, OHA IIOMOXKET OBJIAQJE€Th B COBEPIICHCTBE
HEOOXOIUMBIMH TIPHEMaMU YMCTBEHHOH JIEATEIBHOCTH, pPa3BUTh TBOPYECKOE MBIIUICHHUE.
BaxHBIM KOMITOHEHTOM 3TOTO TPOIIecca SBIISAETCS YMEHHE pelaTh XMMUYECKHE 3a/1auu, TaK Kak
OHO BCErJia CBSI3aHO ¢ 0o0Jiee CIIOKHOM MBICIIMTEIBLHON JeATEeIbHOCTIO. ISl TeX, KTO CMOXKET
OBJIQJICTh COJEP)KAHMEM JaHHOW NPOrpaMMbl, pEIIeHHE 3a1ad He OyaeT BBI3BIBATH OCOOBIX
TpyaHoctel. Ilporecc perieHust craHeT yBiE€KaTe€IbHbIM M OyneT NPUHOCUTH YIOBIETBOPEHHUE,
MoA00HOE TOMY, KOTOPOE IMOJydYaroT JIOOUTENN pasraJblBaHUsS KPOCCBOPIOB. YMEHHE pEIIaTh
3a/la4¥ pa3BUBACTCS B IIPOIECCE OOYUYEHUS, M Pa3BUTh 3TO YMEHHUE MOKHO TOJIBKO OJIHUM ITyTeM —
MMOCTOSIHHO, CHCTEMAaTHUECKH pelaTh 3a1a4u.
C mnomompio mporpamMmbl  «O3amavyeHHas XHMHUS» [IKOJBHHK TMPUOOPETET H  3aKpPeruT
MPaKTHYECKUE HAaBBIKM B PabOTe C BEIIECTBAMH, BBINOIHSS PA3JIMYHOTO YPOBHS CIIOKHOCTH
MPAKTUYECKHE 3aaHusl. B CBS3M ¢ 3TUM JaHHYIO MporpaMmy o (Gopme coaepikaHus U mpoiiecca
MeJIarOrHIECKOMN JeATETLHOCTH MOKHO OTHECTH K HHTETPHUPOBAHHOMY BHUTY, T.K. OHa 0OBEIUHSCT
B 11€710€ 00JIaCTH OCHOBHOT'O U JOTIOJHUTEIHLHOTO O0pa30BaHuUs.
3a OCHOBY IporpamMmbl Obljia BBIOpaHa aBTOPCKast MporpaMma JOMOJIHUTEILHOT0 00pa3oBaHus 8—
11 xnmaccel «O3anadennast xumus» C. b. ToncToKuHCKOM, yUUTENsI XUMHH, [TeJarora
JOTIOJTHUTEIBLHOTO 00pa3oBaHus 1ieHTpa oopazoBanus Ne 1475 r. Mocksa, [ DIIeKTpOHHBIN pecypc
http://him.1september.ru/view_article.php?1D=201000403 ].

HopmaTuBHo - npaBoBasi 6a3a:

e Crparerus pa3sutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roaa,
yTBepkAeHHas pacniopsbkenreM [IpaButenbctBa Poccuiickoit @enepanuu ot 29 mas 2015
r. N 996-p.

e [Ipoext KoHuenuuu pa3BuTHs 10NOIHUTEILHOTO 00pazoBanus aereit 10 2030 roxaa.

e [lpuopureTHslii IpoeKT «JloCTyHOE AONMOJHUTENBHOE 00pa30BaHUE I JETE,
yTBepkaeHHbIH 30 HoA0ps 2016 roa mpoTOKOJIOM 3acelaHus MPe3uANyMa pU
[Ipesunente PO.

o @enepanbHbIil MPOEKT «YCrex Kaxa0ro pedeHka», yrBepkIeHHbIN 7 nexkadbps 2018 r.

e [lpuka3 MunucrepctBa npocsenienus Poccuiickoit @enepanuu ot 09 Hos6ps 2018 r.
Nel96 «O6 yrBep:k/ieHHH MOpsAKa OPraHU3aluU U OCYILECTBIEHUS 00pa30oBaTeIbHON
JeSITENIbHOCTH T10 JIOTIOJHUTENbHBIM. 0011€00pa30BaTeIbHBIM IPOrPaMMaM».

e [Ipuka3 Munucrepctsa oopazoBanus u Hayku P® ot 9 suBapst 2014 r. Ne 2 «O6
YTBEPXKACHUH MTOPSAJIKA IPUMEHEHNS OpraHU3alusaIMu, OCYIECTBIISIFOIIMMHU
00pa30BaTeNbHYIO J1€ATEIbHOCTD, JIEKTPOHHOTO 00YUYEHUS, TUCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH MPH peaau3alii 00pa30BaTebHBIX MPOTrPAMM.

e [locranoBneHue I'1aBHOTO rocy1apcTBEHHOIO CAHUTAPHOrO Bpaya.

e Poccuiickoit denepanuu ot 28 centsiOpsa 2020 roga N 28 «OO0 yTBepKI€HUU CAHUTAPHBIX
npasmi1 CII 2.4.3648-20 «CaHnutapHO-3IUAEMHOIOTHUECKEe TpeOOBaHUS K OpraHu3allsIM
BOCIIUTAHUS U 0O0yYEHHUS, OTABIXA U O3/IOPOBICHUS JETEH 1 MOJIOJICKI.

e [Iucemo Munob6puayku Poccun ot 28.04.2017 N BK-1232/09 «O nHanpaBineHuu
METOAMYECKUX PEKOMEHIAIHi» (BMecTe ¢ «MeToAMYeCKMMH PEKOMEHIAlUsIMHU 10
OpraHM3aly HE3aBUCUMOM OLIEHKH KauyecTBa JAOIMOJIHUTEIBHOIO 00pa30BaHus I€TEN»).

e Meroanueckue peKOMEHIANH 10 POEKTUPOBAHUIO JOMOJIHUTENBHBIX
ob1epa3BuBaromux mporpamm ot 18.11.2015 r. MunucrepcTBa obpasoBanus 1 Hayku PO.

e @enepanbHblil 3akoH Ne273 onpenenser nepedyeHb OpraHu3anui, UMEIOIUX IPaBo
peasin30BbIBATh JOMOJHUTENbHBIE 00111e00pa3zoBaTeNibHbIe 00111epa3BUBAIOIINE TPOrPAMMBI
(®3 Ne 273 c1.23, m.3,4; c1.31; c1.77).

e [Ipukazom Muno6puayku Poccuiickoit @eneparuu ot 23.08.2017r. Ne 816 «Ilopsamox
IIPUMEHEHHSI OPTaHU3aLUSAMH, OCYILECTBIIAIOUMMHA 00pa30BaTENIbHYIO JESTEIbHOCTD,
3JIEKTPOHHOT'O 00YYEHHs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI MpH
peanu3anuy 00pa3oBaTENIbHBIX IPOrpaMM


http://him.1september.ru/view_article.php?ID=201000403

e Vcrasom yupexnaenuss MKOY «COIII Nely r. bogaii6o;

e Jlumensuel yupexaeHus Ha oOpa3zoBarenbHyio AesTenbHOCTh MKOY «COIII Nely
[Ipuponooxpannbiii HOpMaTuBHBIN JoKyMeHT [TH/] @ 12.13.1-03 MeToauyeckue pekOMEeHAaI1u.
Texuuka 6e30mMacHOCTH MPU paboOTe B aHATUTUYECKUX JIAOOpaTOPHsX (0OIIHE MOTOKEHHUS);
Hanpasiennocts IIporpammel

[To cBoeMy QyHKIIMOHATHHOMY Ha3HAUEHUIO MTPOrpaMMa JOMOJIHUTEILHOIO 00pa3oBaHus AeTel
«O3anavyennas xumus» (1anee — [Iporpamma) siBisieTcst 00mIepa3BUBAOIIECH U HApaBJICHA Ha
(dbopMUpOBaHHE U Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEMH, yZIOBIETBOPEHUE TOTPEOHOCTEH
00yuaroluxcsi B UHTEJUIEKTYaJIbHOM, HDAaBCTBEHHOM COBEPILIEHCTBOBAHUH.

Hacrosmas [Iporpamma nMeeT ecTeCTBEeHHOHAYUHYIO HAalPaBICHHOCTh U IIpelHa3HauYeHa JUlsl
JOTIOJTHUTEIBHOTO U3YYEeHUsI XUMHUH, KaK Ha 0a30BOM, Tak U Ha MpoduiIbHOM ypoBHE (3-i rox
o0yuenus). [lporpamma nomoraet npruoOpecTy 3HaHUsI U HABBIKU, HEOOXOAMMBIX AJIs1 paObOTHI B
n1a00opaTOpHH C BEIIECTBAMH, POBEJCHNUS XMMUYECKHX OIBITOB, a TAK)KE HA pa3BUTHE
OTBETCTBEHHOCTH B BBIIIOJIHEHUU CAMOCTOSATEIbHBIX padoT.

HoBusna

Hosu3sna nansoii [IporpaMMbl COCTOUT B TMYHOCTHO-OPUEHTUPOBAHHOM 00ydeHuu. /i kaxaoro
00y4aroIIerocs Co3/1al0Tcs yCIOBHSI HEOOXOUMBIE TSl PACKPBITHS U peaTn3aluy €ro
CIOCOOHOCTEH € MCI0JIb30BAaHUEM PA3JIMYHBIX METO0B O0YUEHHUS U COBPEMEHHBIX
MeIarOrMYECKUX TEXHOJIOTHU: METO MTPOEKTOB, UCCIIEIOBATEIBCKIE METOIBI, HH(POPMAITMOHHBIE
TEXHOJIOTUU 00yueHHs. DTO co3/1aeT 6a3y U CaMOCTOSITENBHOTO YCIEITHOTO YCBOCHHUS HOBBIX

3HaHI/II>'I, IIPpH KOTOPBIX Ka)KI[BIﬁ 06yqa}01u1/1171051 npujiiaract COOCTBEHHEIE TBOPYCCKUC YCUIINA U
HUHTCJUICKTYAJIbHBIC CIIOCOOHOCTH.

AKTYaJIbHOCTD U NeJaroruyeckas uejaecoodpasHocts [IporpamMmmsi

[IporpamMma «O3agaueHHass XUMUSD UMEET U MPOo(eCCHOHATBHYIO HAMIPABICHHOCTh. Y YCHHKY,
M30paBIIeMy XMMHUYECKYIO CIIEIUATbHOCTh, OHA TIOMOKET OBJIAIETh B COBEPIIICHCTBE
HE0OXOIMMBIMU MTPUEMaMH YMCTBEHHOMU AESITENFHOCTH, Pa3BUTh TBOPUECKOE MBILIUICHHUE.
BaxHBIM KOMITOHEHTOM ATOTO MPOIIecca ABIACTCS YMEHHUE PelIaTh XUMHYECKUE 3a]a4H, TaK KaK
OHO BCETJIa CBS3aHO ¢ 0oJiee CIIOKHOM MBICIUTEIbHON NeSTeNbHOCThIO. [I7IsT TeX, KTO CMOXKET
OBJIAJIETh COJICP>KaHUEM JIAaHHOW ITPOTPaMMBI, PEIICHHE 3a7a4 He OyIeT BBI3BIBATH OCOOBIX
TpyaHoctel. [Iporiece penienrs cTaHeT yBiIeKaTeIbHBIM U Oy/IeT MPUHOCHUTD YIOBJIETBOPEHHE,
10100HO€ TOMY, KOTOPO€ MOJIY4atoT JIOOUTENN Pa3raJblBaHUs KPOCCBOPAOB. Y MEHHE pellaTh
3a/lauy pa3BUBAETCA B MpoILlecce O0yUYEHUS, U Pa3BUTh ATO YMEHHE MOXKHO TOJIBKO OJTHUM MTyTeM —
MIOCTOSIHHO, CUCTEMAaTUUYECKH pelaTh 3a1a4u.

C nomouisio nporpammsel «O3aaueHHas XUMUS MIKOJBHUK TPUOOPETET U 3aKPETIUT
MPAKTUYECKHE HAaBBIKU B pPa0OTE C BEIIECTBAMH, BBIIOIHSAS PA3IMYHOTO YPOBHSI CI0KHOCTH
MIpaKTUYECKHe 3a/1aHusl. B CBS3M ¢ 3TUM JaHHYIO IporpaMmy o Gopme coaepkaHus U mporecca
Me1arOrMYecKon AeATEIbHOCTH MOXHO OTHECTH K MHTETPUPOBAHHOMY BHUJY, T.K. OHA OOBEAUHSACT
B 11eJI0€ 00J1aCTH OCHOBHOTO U JIONOJIHUTEIBHOTO 00pa3oBaHusl.

OranvurtenbHble ocobenHocTu [Iporpammbl

OtnuuuTenbHas 0COOCHHOCTh HpOFpaMMBI OT YK€ CYIICCTBYIOIIIUX B TOM, YTO B Hel YACTIACTCA
0O0JIbIIIOE BHUMAHHE HpaKTHQCCKOﬁ JACATCIIBHOCTHU 06yqa10mnxc;1.

Kypc maet BO3MOXHOCTB B JOCTYITHOM (hOpME TMTO3HAKOMHTHCS C XUMHUECKUMH MTPOIIECCaMH 1
SBJICHUSMHU, IPHOOPECTHU OMBIT paOOTHI B XUMHUECKOM TaO0paTOPHH, OKYHYThCSAB MUP XUMHHU
BEIIIECTB 1 MAaTEPHATIOB, XUMUYECKUX OIBITOB, HAYYUTHCS BBIICIATH MPOOIEMY U HAXOANUTH ITyTH
pelIeHHs Yepe3 SKCIIEPUMEHT, I03BOJIIET OPUEHTHPOBATHCS Ha BbIOOp Oynymieil npodeccun
Bpaua, FeHeTHKa, OMoJIora, IKoJora.



Anpecar IIporpamMmmbl
IIporpamMMma anpecoBana noapoctkam 11-17 ner.
CocraBa rpyIii — NOCTOSIHHBIN, CMEIIaHHBIH.

Hpe):[nonaraeMHI‘/'I COCTaB: 3aHATHA ITPOBOAATCA B OJHOBO3PACTHBIX HUJIM Pa3HOBO3PACTHBIX
rpynnax, HaoJaHsAeMocTh Tpynit: 1 rox - ot 15 1o 25 yenosek ( Bce KearoLue).

HaGop ocymecTBisieTcst B ceHTIOpE.
Oo0bem IIporpammbl

OO1ee KOJIMYECTBO yUCOHBIX YACOB, 3aINIAHUPOBAHHBIX HAa BECh MEPUO]T 00yUeHUs, HEOOXOMMBIX
JUTSE OCBOCHUS ITporpaMMel 216 yacoB. HenenpHas Harpyska Ha pebenka — 1 gac.

"o 00yuenust KoJsin4ecTBO 4acoB B Hele/10 I
1 1 36

2 2 72

3 3 108

Hrtoro 216

(I)opMa Oﬁy‘IEHHH H OpraHm3anuu 3aHATHH - O4YHasdA, JMCTaHIUOHHAas, IpyIIIoBasd,
HHAUBHUAYaJIbHAA

OcHoBHbBIE (l)OpMI)I U METOAbI OpPraHu3aluun 06pa30BaTe.]'[bH0ﬁ HEATECJIbHOCTH

» Jleknuu;
» IIpakTHKO-OpHEHTUPOBAHHBIC YICOHBIC 3aHSITHSI.
» CamocrosTenbpHas padboTa

Tunel 3aH9THIA:

IpYNIOBHIE;

UHIUBUAYaJIbHBIE;

KOHKYPCHBIE UTPOBBIE 3aHATHS (CTPOATCA B BUJE COPEBHOBAHMSI JJISi MOBBILICHUS
aKTUBHOCTH OOYYAIOIIMXCS U UX KOMMYHUKAIIIH MEX]Ty COOO0M);
KOMOMHHMpPOBaHHBIE (JIJIs1 pEIICHUS HECKOJIbKUX YUeOHBIX 3aa4);

KPYTJIBIH CTOM - He(hopManbHOe 00CYX/IeHUE BHIOpAaHHON TEeMaTHKH;

MO3roBas aTaka;

poJieBas urpa;

KOHTPOJIbHBIE MEPONPUATHS (CaMOCTOSITENIbHAS paboTa, TECTUPOBaHHUE, BUKTOPHHA,3a4ET,
[IpE3EHTALMSI; IEMOHCTpALU KOHTPOJIBHOTIO Keiica).

> bBoubliee KOMMYECTBO YACOB 110 MIPOTPaMMe OTBEACHO MPAKTUUECKUM 3aHSITHUSIM.

VVVVYVY VVYVY

Cpok peanu3zanuu nporpammsl — 3 roja.

YpoBeHb 0CBOEHUS MPOrPaMMbl — 0a30BBIN U MTPOQUITbHBIA.



Pexxum 3aHsaTHI 10 Tporpamme: 1-i rox 00ydeHus- OMH pasa B HENEIo, 2-i o1 00y4ueHus-1Ba
pasza B Hejleno, 3-i o 00y4eHHsI-TpH pasa B Hezelnto 1o 1 yacy. B cooTBeTcTBHM ¢ HOpMaMH
CAHIIuH nponomkuTensHOCTh OTHOTO 3aHATHS COCTaBIISIET 45 MUHYT.

[TpomomKUTETLHOCTS 00PA30BATEIBHOTO MPOLIECCa COCTABIISACT 36 YUeOHBIX HEIETb.
Leas u 3axauu [Iporpammsl

ess nporpaMMpbl: pa3BUBaTh UHTEIUICKTYAIbHbBIA U TBOPYECKUIN TOTEHIUAII IETEH HA OCHOBE
(dhopMUpOBaHUS ONIEPALIMOHHBIX CITIOCOOOB YMCTBEHHBIX JCUCTBUMN MO PEIICHUIO TEOPETUUECKUX U
MPAKTUYECKHX 3aj1a4 B 00J1aCTH XUMUH.

3agauu :
Ooyuaromue:

(dhopMHUPOBATh U Pa3BUTUE Y OOYUAIOIINXCS 3HAHUIM 00 OCHOBHBIX MOHATHUSAX XUMUH, 00
OKpY’KarolleM Mupe, 0 PU3NYECKUX U XUMHUECKUX SIBJICHUSX, O CTPOCHUH U COCTABE BEIIECTB;

O3HAKOMMUTH C IIpaBUJIaMU TCXHUKH 0€e30MacHOCTH npu pa60Te C XUMHUYCCKHUMHU BE€UICCTBAMU,
nmabopaTopHOH TIOCYI0i 1 000PYIOBAHHEM;

MPUOOPECTH HABBIKU PabOThl ¢ XUMHUUYECKUMHU BEIIECTBAMH, XUMUYECKON MOCYAON U
obopynoBanue (MPOOUPKH, MTATUB, Pap(OpPOBHIC YAIIKH, TUITCTKH, IIITATEITN, XUMUICCKUE
CTaKaHbl, BOPOHKH, XUMUYECKUE YCTAHOBKH H JIp.);

COBCPULICHCTBOBATH 3HAHMA YyYaAIllMXCA O TUIIAX PACYCTHBIX 3a4a4 U aJITOPUTMAX UX PCIICHUS,

(bOpMI/IpOBaHI/Ie MPAKTUYCCKOIro YMCHUA IIPHU PCIICHUH SKCIICPUMCHTAJIbHBIX 3a1a4 Ha
pacno3HaBaHUC BCIICCTB,

MIOBTOPEHUE, 3aKpEIIEHNEe OCHOBHBIX MMOHATUHN, 3aKOHOB, TEOPH, @ TAaK)Ke HayYHBIX (DAKTOB,
00pa3yIoIUX XUMHUYECKYIO HAyKY;

COBEpLIECHCTBOBATh YMEHUS pEIIaTh 3aa4l HHTETPUPOBAHHOIO TUIIA;.
PazBuBarommue:

pa3BUBATh JIOTHUECKOE MBIIICHUE YYaIlUXCsl TP PELICHUHN 3ajay C HECTaHJapTHBIMU
(bopMyIMpPOBKaMH;

Pa3BUBATb CAMOCTOATCIIbHOCTb, YMCHUC TPCOJ0JICBATh TPYAHOCTU B YUCHUU,

Pa3BUBATb NPAKTUUCCKHUEC YMCHUS YHAIIUXCA IIPH BBIITOJIHCHUU IMTPAKTUYCCKUX
OKCIICPUMCHTAJIbHBIX 3a/1a4;

pa3BHUBATh HABBIKUA CAMOCTOSTENILHOM paOOThI U yueOHO-KOMMYHUKATHBHBIC YMEHHUS.
BocnurareanHsbie:

co3aaBaTh NCAArorut4CCKux CI/ITyaLII/Iﬁ YCICITHOCTHU [JIS TOBBIICHUA COOCTBEHHOM CaMOOIICHKHU U
CTaTycCa ydaluxcs B I'Jia3aX CBEPCTHUKOB, IIEAaroroB u pOI[HTCJ'ICﬁ;

(hopMHUpPOBATH MO3HABATEIBHBIE CIIOCOOHOCTEN B COOTBETCTBUU C JIOTUKOW PA3BUTHS XUMHUECKOU
HAYKH,;

COJIEHICTBOBATH B MPO(POPHUEHTALINU HIKOJILHUKOB.

COJAEPKAHUE ITPOI'PAMMBI



1-i ron o0yuenus
Beenenne xumuro. Texnuka Oe3onacHocTH Npu padore B J1abopaTopun

BBoanoe 3ansTue. [lpaBuiia padboTbl ¢ XUuMHYECKMMU BellecTBaMu U o0opynoBanuem Urpol
Ha KOMaH/1000pa30BaHue .

[Ipe3enTanus Kypca: el U 337a4i, OpraHu3alus 3aHATHH U UX criennpuKa.
3HAKOMCTBO C KaJIEHJapeM KOHKYPCHBIX MEPOIPUSITUI

IIpaxmuueckas ywacms. VIrpsl Ha koMannoo0OpaszoBanue. Koncynpranus. Bonpocsl
Pabora ¢ xuMnyeckuMu BemecTBaMH U obopynoBanueM. [IpaBuina oUMCTKH OCYBI.
IIpakmuyeckas uacmo. Pabota c npubopamMy 1 XUMHUUYECKUMH PEAKTHBAMU
[IpuroroBieHne pacTBOPOB.

IIpakmuueckas yacmo. Pabota ¢ MeToaukoi. [Ipurorosienne pacTBopoB

Pabora ¢ yctaHOBKaMu /15 ynapuBaHusi, GUIbTpOBaHuUs, paboTa CO CHUPTOBKOM .

Ipaxmuueckas ywacms. COOpKa ycTaHOBKH. BrinmonHenue gabopatopHoil paboThl MO pa3aeaeHUIo
BEIICCTB

IIpu3HaKku XMMHYECKUX peaKkuuii
Ka4yecTBeHHbIE peakuu

KHaCCI/Iq)I/IKaI_II/IH BelecTB. Peakuuu ¢ 06paSOBaHI/IeM ocaaka. Ta6JII/II_[apaCTBOpI/IMOCTI/I. ]_[BCTa
0CaJaKOB .

Ilpakmuyeckas yacmeo. JIaGoparopHas pabota «KauecTBeHHBIE peakuuu
HEOpPraHWYecKuX BenlecTsy .L{BeTHOE mams. J[pyrue onbIThl C OTHEM .

Hpakmuuecm}z yacmeo. Bemecma, OKpalIMBaromue IjiaMs. CaMOBOCHHaMCHHIOHII/IeCH BCIICCTBA
J'Ia60paT0pHLIe OIIBITHI «By.]'IKaH‘lI/IK», ((]_[BCTHBIG I1aMeHa» .Peaknum ¢ TIOrJIOMIEHHEM H
BBIACJICHUEM TCIIJIOTHI .

Ilpakmuueckasn uyacmo. Ilouemy mpu B3auMOJEHCTBHM BEHIECTB PacTBOp paszorpeincs? Peaknus
Helftpanuzanus. [louemy mpu pacTBOpeHHM COJHM, pacTBOp oxyaauics? JlabopatopHas  pabota
«B3auMmopnelicTBue KHCIOTBI M LIEJIOYU. PacTBOpeHUE CONM HUTpATa Kalus» .

Yro Takoe raiz? .

Hpaxmuqecmﬂ yacms. PeakuMu ¢ BBIJCICHHEM Trasa. Kak MBI MOXeM pacro3HaTb raz?
J'Ia60paTopHa51 pa60Ta «HOJ’Iy‘-ICHI/IC YTJICKUCIIOTO Ira3da U UCCIICAOBAHUC CTO CBOMCTBY.

Yro Takoe KOppo3Hs U Kak ¢ Hell 00poThes?

Ilpaxmuueckaa uacmo. CocrtaB. CrpoeHue. PuU3NUECKHE€ U XMUMHYECKHE CBOMCTBA OJIHO- U
MHOTOOCHOBHBIX KapOOHOBBIX KHUCIOT. CrocoOpl monyuyeHHs. PeaknnoHHas CIOCOOHOCTS.
JlabopaTtopHas pabora: «[lomydeHue u uccienoBaHne CBOMCTB KAPOOHOBBIX KUCIOT .

OnbITHI ¢ MAXyYUMH BellleCTBAMH .
[Touemy BemecTBa UMEIOT 3amax. DQUpPHbIE Macia U Apyrue naxy4ueBelecTna .

Ilpakmuueckas yacms. JIaboparopnas padora: «[lomyduenue 3pupHbIX Maces U3 GPyKTOB U XBOH.



Kak 00HapyXuTh BelleCTBO, WJIN YTO TAKOE AHAJIUTHKA .
XKentsiit ocaok, MM Kak 0OHAPYKUTh (PocdaThl U XJTOPUIBI .
3aueM XJOpUpPYIOT Boay?

Ipakmuueckas uacms. JlaboparopHas pabora «OOHapyxkenue ¢ocaroB U XJIOPUAOB B
MPOAYKTaX MUTAHUS.

Kak o6Hapyxuth pochopHyIO KHUCIOTY B Ta3UPOBAHHBIX HATTUTKAX .

Ipakmuueckas yuacms. Yto Takoe dochopnHas kuciora? 3adem n100aBisaoT GochopHyO KUCTOTY
B HaruTKuU? JlabopaTtopHas padota «O0HapykeHue GochopHONU KUCIOTHI B HAITUTKAX .

OOHnapy-xenue Oeska B IPOIYKTax MUTAHUS .

IIpakmuueckas wacme. benkum W WX poNb B JKUBBIX OpraHusmax. HaxoxkaeHue B mpHpoe.
Cyrounas Hopma ynotpeOnenusi. KadectBenHwle peakmmu Ha Oenku . JlaGoparopHas paborta
«OOHapyxeHHe OEIKOB B IPOAYKTaX TUTAHUSD .

O6napyxenue Kpaxmajna B Npoaykrax nutanus. M3 Gecusernoro B cunuil. Moa u kpaxmai .

Ilpaxmuueckasn uwacme. Kpaxman u ero ywactue B kuBbIX opranu3max. CopaepkaHue B
pacTUTeNbHBIXNPOAYKTaX. KauecTBeHHAs peakius Ha Kpaxmal

JlaboparopHas pabota «Bbinenenue kpaxmana u3 kaprodens noOHapYKEHHE €ro C MOMOIIBI0
Hona» .O6HapykeHnEe BUTAMUHOB .

Ilpakxmuueckas wacmo. Butramunsl: A, B, C, JI. Ux ponb B )uBbIX opranuzmax. Mx o6HapykeHue
«OrnpeseneHnue ackKopIMHO0BOM KHUCIOTHI B HPOAYKTaX MUTAHUS»

XHUMHSA ¥ HALI OM .

OnpIThl ¢ MOrOIIUMU cpeacTBaMU. [louemy mMbu1o Moetr? Motommue cpeactBa. CocTaB U CBOMCTBA.
Hx BO3€IICTBHE HA 3arPSA3HUTETN

Ipakmuueckas yacme. «IlomydeHre MBIJTbHON OCHOBBI U3 IIEJIOYM U TBEPJAOTO KHUpa.
Hccnenosanne ero cBoMCTB».OUUCTKA OJEXKBI OT IISITEH .

Ilpakmuueckas yacmos. XUMYUCTKAa. XMMUYECKHE BEIIECTBA BHIBOJSAIINE MATHA C OJICKIBI.
JlaboparopHas pabota «Kak OYUCTUTH OAEKIY OT HOJa U 3ETEHKI .

OnbITHI ¢ MUIIEBBIME TpoayKTaMu. Kak oOHapykuTh 0eoK, Kpaxmal u caxap?

Ipaxmuueckas yacms. CocTaB NMHUINEBBIX MPOAYKTOB. [leHartypammst Oenka. [Touemy Tsokenbie
MeTasutbl siioBUTHL. OOHapyXuBaeM Oellok, Kpaxman u caxap JlaboparopHas pabota «OmUBITHI C
0eITKOM, KpaxMaJioM, caxapom» . XUMHYeCKast alTeyvKa .

Hpakmuqecmﬂ yacmes. CoCTaB amnTEKU. .HCKapCTBa n ux cBoiictBa «KadecTBEeHHBIN aHaAIU3
JICKApCTBCHHBIX IIPCIIaAPaTOB» .yKCYC u coaa .

Ilpakmuueckas uacmo. YKcyc u cona. cropus, nmonyduenue u npumeHenue Jlaboparopuas pabora
«OTBITHI C YKCYCOM M KHCIIOTOMW» .MBI — TO, UTO MBI €JUM .

Ilpakmuueckass yacms. BUONOTHYECKH 3HAYMMBIE XMMHUUYECKHWe BemecTtBa. Mx cocraB. Pomb u
Bpe. OTNBITH C MUIEBBIMUA MMPOTYKTAMH .

XuMus ¥ 1JIagera 3emJs .



’Kusas Bona. Bona — yHukansHOe BemiecTBo. Boga u ee cBoiictBa. ArperarHoie coctosinus. Poib
BOJIBI B )KMBOM IIpupoe.Boaa xopouuii pacTBOpUTEID .

Ipaxmuueckas wacmo. JlabopatopHas pabota «/3ydeHne CBOIUCTB BOJbD) .BoI0pOI M KUCTOPOST .

Ilpakmuueckas wacmo. VIcTopusi OTKpBITUSI BOJOpOA M Kucioponaa. Mx cBoiicTBa. 3HaueHue
s Hamed maHetsl Jlaboparopnast pabora «llonydyeHue kucnopoga U BOAOPOJIA, U3YUEHHUE HX
CBOWCTBY.

KpyroBoport BemiecTB B mpupo/e.

Ilpaxmuueckas yacmo. VI3yuyeHue KpyroBopora BOJbl B IPUPOJE 3HAUEHUE KPYrOBOPOTA BELECTB
B Ipupoje. Buabl KpyroBopoToB.

[Ipouecc ¢porocuntesa. [Ipouecc apixaHus.

Ilpakmuueckas uacmyo.. Ponp pacTteHuit B XuBOW npupoze. Kucimopoxa M yriaekucibiil ras.
[Iponecc apixanus u porocunresa M3yyenne npouecca poTocuHTE3a y pACTCHHIA .

buonornyeckn 3Ha4NMBIC IIEMEHTHI B BCIICCTBA .

Ilpakmuueckas uacmo. Pabota ¢ nureparypoit . BaxkHeilmme A )KMBBIX OPraHU3MOB MaKpo- U
MHUKpPO3JIEeMEHThl. VX CHOCOOHOCTh CBSI3BIBATHCS C JPYTMMH JJIEMEHTaMU C 0Opa3oBaHUEM
CJIO’KHBIX BEILIECTB

Hrorosas arrecranus. Tectruposanue. IlonBenenne uToros .
2-ii rox 00yueHust

BBoanoe 3ansaTHe. Teopernueckas yacTb: 3HAKOMCTBO C MPOTrpaMMOM, CTPYKTYpOil M 3aadyaMu
1-ro roma obyuenus. OmpeneneHue pexuma 3aHsATHH. [IpoBeneHue MHCTpyKTa)xa MO TEXHHKE
0€301acHOCTH IpU paboTe ¢ XMMUYECKMMH BEIIECTBAMU U B KaOWHETEe XMMUHU.

3agaun u3 crakaHa c¢ pactBopoM. OCHOBHBIE MPUHIUIBI OPOPMIICHHUS 3a/lad 1O XHUMHH.
Meroanka pemnieHus 3a/1a4 Ha BBIUMCIIEHUS MacCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
Bunapl koHLeHTpauuii: mpoueHTHass W MossipHas. llepexox oT oAHOro BuAa KOHUEHTpalUU K

JIPyromy.

Ipakmuyeckas yacmye. pelleHUE 3aJad 10 JaHHOU TeMe; IPUTOTOBJIEHUE PACTBOPOB C 3aJaHHOM
KOHIIEHTpalel MyTeM BbIIapuBaHus, pa30aBieHus, 100aBI€HUEM pacCTBOPUMOTO BEIIECTBA.

3aKkoHbI NpUPOALI B MUPe XUMHUHM. MeToMKa pelleHns 3a/1ad Ha HaxO0KJEHUE OTHOCHUTEIbHON
MOJIEKYJISIPHOM Macchl, Ha BBIYMCICHUE OTHOILICHUI Macc JIEMEHTOB B BEILECTBE, HA ONPEACICHHE
MacCOBOM JIOJIM XMMHUYECKOTO 3JIEMEHTA B BEILECTBE, HA HAXOXACHHE KOJUYECTBA BEILECTBA I10
€ro Macce 1 HaoOOpOT, Ha BBIBEJIEHUE IPOCTEHIIed (OpPMyJIbl BEIIECTBA [0 MACCOBBIM JIOJISIM
JJIEMEHTOB B COEIMHEHWHM, HA pacyeT 4Yucia CTPYKTYPHBIX E€IUHMI] 110 MAacce, KOJIUYECTBY
BEIIECTBA WU 00bEMY.

Hpaxmuqecmxﬂ yacmos. PCUHICHUC THUIIOBBIX 3a/la4 Ha [JaHHYHO TCMY, O(I)OpMJ'ICHI/Ie 3agaq,
O6CY)KI[CHI/IG palrOHAJIBHBIX CII0C000B peUiCHus.

O3agauyenHble ra3pl. Meronuka pemieHus 3a7ad Ha OINpeNelIeHWe OTHOCHTEIBHOH IUIOTHOCTH
rasa ¥ HaxOXKJCHHWE MO HeW OTHOCHTEIbHOH MOJEKYISIpHOW Macchl. MOJSpHBIA 00BEM Ta30B.
Hopmanbsnsle ycnoBus. IlpuHIMOBI pemieHust 3agad Ha: OIpPEIETICHHE Macchl ra3000pa3HOro
BEIIECTBA MO €ro 00beMy, IpU HOPMAJbHBIX YCIOBHSX; BBIYHCIECHHE 00BEMa ra3zoo0pa3zHOro



BCIICCTBA I10 €10 KOJII/I‘-IGCTBy; OHpC[[G.HGHI/IG q)OpMyJIBI BEIICCTBA 110 MACCOBBLIM JOJISIM 3JICMCHTOB
U OTHOCHUTEIILHOM IUIOTHOCTH rasa.

Hpakmuqecmﬂ yacms. HAXO0XKICHHUEC U 06CY}K,Z[CHI/IC ParOHAJIbHBIX croco0oB pemicHud 3ajaady.
CocraBnenne 3aJa4 110 TcMaM 1-ro roaa O6y‘IeHI/I5[ H UX 3al1uTa.

O3agavyeHHble HeOpraHMYecKHe BellecTBA. (3a/layd HAa M30BITOK OJAHOTO M3 BELIECTB, BBIXOJ
MPOJyKTa, NMPUMECH M PacTBOpPbI). MeTonuka pemeHus 3ajad M0 XUMHUYECKUM YPaBHEHUSM.
Haxoxnaenue macchl (Kom4yecTBa BellecTBa, 00beMa) MPOAYKTOB PEaKIUU M0 Macce (KOJIMYECTBY
BeIIeCTBa, 00bEMY) UCXOIHBIX BEIISCTB. 3aKOH OOBEMHBIX OTHOIICHHI ra30B M MPUMEHEHHUE €Tr0
IIpU PELICHUHU 3a/1a4d. TepMOXMMUYECKUE YpPaBHEHUSI U TUIBI 3a1a4 o HUM. Haxoxnenue maccol
MPOJYKTOB PEaKlMM, €CIU W3BECTHBI MACChl JIByX HMCXOJHBIX BEIIECTB (3a7aud Ha U30BITOK).
Omnpenenenre MaccoBOM MM 00BEMHOM JJOJU BhIX0J1a MpoayKTa. HaxoxneHue macesl min oobema
MPOAYKTOB pEaKIUH MO H3BECTHOW Macce WM 00BeMy HCXOJHOTO BEIIECTBA, COJEPIKAIIEro
npuMmecu. HaxokneHue Maccel (KOIWYecTBa BellecTBa, OObeMa) NPOAYKTA pEaKIUU IO
HCXOJIHOMY BELIECTBY, HAXOASAIIEMYCS B pacTBOPE.

Hpakmuqecmﬂ yacmos. PCHICHUC 3aa4 IO JaHHBIM TEMaM, COCTABJICHHC AJITOPHUTMa PCUICHUA
OTHX THUIIOB 3aJad, CaMOCTOATCIbHAas pa60Ta 10 COCTaBJICHHIO 3aJaa4 H O(I)OpMJ'IeHI/IIO HX Ha
KapTO4Kax AJId UCIIOJIb30BAHUA Ha YPOKaX XUMHHU.

Oxucauresib - OH «rpadurejby». PaccraHoBKa KOX(PQHUIMEHTOB B pEAKIUAX C y4acTHEM
HEOPTraHMYECKUX BEUIECTB METOAaMH JIEKTPOHHOTO OalaHca U TOTYPEaKIHi.

Ilpaxmuueckas yacms: 0TpabOTKAa HABBIKOB IO PacCTaHOBKE KOA((UIIMEHTOB B OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKLHUAX C YUaCTUEM HEOPTaHUYECKUX BEIECTB.

OT 0AHOro0 HEOPraHM4YecKOro BemecTBa K Apyromy. OCHOBHBIE KJIACChl HEOPraHMYECKHX
COEIMHEHUI U MX XMMHUYECKHE CBOMCTBA, CIOCOOBI mosyueHus. CrnocoObl mepexoja OT OAHOIO
KJlacca K JIpyroMy € IOMOILBIO Pa3JIMYHBIX XMMMUYECKHUX peakuuil. MeTtoauka peleHus 3anad ¢
HCIIOJIb30BAaHUEM «IIEMIOYKH MPEBPAILIEHUI».

Ilpakmuueckas uyacme: pENICHHE 3a7ad Ha «IENOYKH IPEBPAIICHUN» M HAXO0XKJICHUE MACCHI
(KonMuecTBa BeIIeCTBa, 00HEMa) BEIIECTB.

AHaquTHYecKas Jaboparopusi. KadecTBEHHbBIE peaklMUM Ha KaTHOHBL BOAOPOJA, aMMOHMI,
cepebpa, nuTHUs, Kaiuus, HaTpus, Kampuus, Oapus, wmenu(ll), sxenesa(ILIll), amomMuHus.
KayecTBeHHBIE pEaKkLIMM Ha AHUOHBL: XJIOPUI-UOH, CyIb(haT-HOH, HUTPAT-HOH, (ochaT-uoH,
cynb(GuI-UOH, KapOOHAT-NOH, XPOMAaT-UOH, THAPOKCUI-UOH. [IpaBuna TeXHuKH 6€30MacHOCTH NpU
paboTe ¢ XUMUYECKHMHU BELIECTBAMH U ITPH paboTe B KAOMHETE XUMHUH.

Ilpakmuueckasa uacmu: pelleHUE HKCIEPUMEHTANbHBIX 3a7auy Ha OINpeJeNieHUE BEIIECTB B
pacTBope, C TIOMOIIBIO KadeCTBEHHBbIX peakuuid. [logbop 3aHMMATENbHBIX ONBITOB JUIs
XUMHUYECKOro Beuepa, ux orpadorka. [IpoBeneHue Beuepa «Y IuBUTEIbHAS XUMHUS!» U €T0 aHAJIH3.
Cocraprienne cOOpHHKA 33/1a4 M0 HEOPraHUUYECKON XUMUHU.

Hrorosoe 3ansitne. O6o0mmenue marepuana. [loasenenue uroros. O6cyxneHue cOOpHUKA 3a1a4
110 HEOPraHN4YECKOW XUMHH.

3-ii rog o0yueHus

BBoanoe 3ansTHe. MHCTpyKTaX MO TEeXHHKE OE30MacHOCTU. 3a/layll TPEThEro rojaa OOydeHUs.
Temarnka 3aHsaTUd. B3aMMOCBSI3b HEOPraHMYECKOW XMMUHW C OpPraHMYEeCKONW XHUMHEH.
Opranuueckue BelIecTBa.



Ipaxmuueckas wacmo: cemunap «OKuBas u HeXHUBasi IPUPOAN.

HeunsBectHoe opranuyeckoe BemecTBO. CrnocoObl HaX0XKJIEHUS MOJEKYJISIPHOW Macchl
BEILIECTBA: IO MAaCCOBBIM JIOJSIM BXOMSIIMX XHUMHYECKHUX D3JIEMEHTOB; 110 OTHOCHUTEIHHOU
IUIOTHOCTA  JAHHOTO  BEIIeCTBa IO  KAaKOMy-JIMOO Tra3y W NOPOAYKTaM  CrOpaHMs.
Ilpakmuyeckaa uacmyp: pEUICHHE 337ad HA HAXOXKICHHE MOJEKYJSpHOW (opMyibsl BemiecTsa.
CocraBnenue 3a1a4y u y4dacTue B KOHKYypce «O3anayb apyral»
OT160p uHTEpecHbIX 3a/1a4 s cOopHuKa «O3aqaueHHas XUMHUS 17151 FOHBIX XUMHUKOBY.

O3anaquHLIe OpraHnveCKue BelieCTBa. Oco0eHHOCTH IMPOTCKAHUA XHUMHUYCCKHUX peaKHI/Iﬁ C
Y4acTUuEM OpraHN4YCCKUX BEIICCTB.

Hpakmuqecmﬂ uacmos. PCIICHUC 3a4a4 IO XUMHUYCCKUM YPABHCHUAM C YUYACTHEM OPraHUYCCKUX
BCIICCTB Ha HAXO0XICHUC MAacCChl (KOHI/I‘leCTBa, 06’beMa), INpOAYKTOB pC€aKOUH I10 MaccCe
(KOJII/I‘-I@CTBy, O6’I)€My) HNCXOJHBIX BCUICCTB; HA HAXOXKXACHUEC NPOAYKTOB pCaKIIUN, €CJIN N3BCCTHLI
Macchl 2-X HCXOJHBIX BCIICCTB (33.,[[3‘11/1 Ha I/136BITOK); HaxXOoXACHUC MaCChl NN o0beMa MNpOAYKTOB
PCaKluu 110 W3BECTHOM Macce UiIn O6L€My HCXOAHOI'0 BEIICCTBA, CO,Z[Cp)K&H.[CfI IIpUMECH.

HOILFOTOBKa ydqauMucda AOUAAKTHUYCCKOIo Marcepuaia, y4d4aCTHUC B IIKOJBHOU U FOpOIICKOfI
OJIMMIIHaAax; COCTaBJICHHUEC 3aI[aHI/II>'I 10 XUMHHU IJId UHTCIJICKTYaJIbHOTI'O Mapa(bOHa.

OT 01HOT0 OPTaHNYECKOT0 BEIIEeCTBA K IPYroMy.

OCHOBHBIC KJIACCHI OpTraHU4YCCKUX COGI{I/IHGHI/If/'I. XUMHYECKUE CBOICTBA M OCHOBHBIE CIIOCOOBI
MOJIYUYCHHUS OPraHUYCCKHUX BCIICCTB. OCHOBHBIE CITOCOOBI nepexona OAHOro KjiacCa K APyromy.
I'enetnueckast CBS3b OpTraHNYCCKUX BCIICCTB C HECOPTAHUYCCKUMH BCUICCTBAMU. HYTI/I nepexona
OT OPraHMYCCKUX BCUICCTB K HCOPraHNYCCKHM.

HpaKTI/I‘ICCKaH JaCTb: OCYHICCTBJICHUC ICIIOYCK HpeBpaH_leHI/Iﬁ U pCHICHUC II0 HHUM 3ajad.
CocraBneHue LOECIIOYCK HpeBpaH_leHI/Iﬁ n O6CY)K,[[CHI/IC paOHAJIIbHBIX CII0CO00B nepexonga

Oprannqecmle BeIIECTBA OKUCIAIOTCA U BOCCTAHABJINBAIOTCA. OCO0OEHHOCTH OKHCIUTEIIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIIUU C YHACTUCM OPraHUYCCKUX BCIICCTB. PaccranoBka KOB(I)q)I/ILII/IeHTOB

B HHX METOJJaMH 3JIEKTPOHHOTO OanaHca " METOJIOM MOJTypEeaKnid.
[IpakTHdeckass 4acTh: paccTaHOBKa KOX(P(UIMEHTOB B YPAaBHEHHUAX C y4acTHEM OPraHUYeCcKUX
BELIECTB; COCTaBJIEHUE  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUU. Odopmnenue

ANAAKTHYCCKOTIO MaTCpHralia: KapTOYKH C 3aaHUAMU, COCTABJICHUEC KPOCCBOPAOB.

AHajuTHYecKasi Jiaboparopusi. KadecTBeHHBIE peaknuy Ha alKaHbl, HEMPEACTbHBIC
YTIEBOIOPO/IbI, OJTHOATOMHBIE TIpe/iebHbIe CIUPTHI, MHOTOATOMHBI CUPTHI, PEHOBI, alIbIECTH/IbI,
KapOOHOBBIE KHCIOTHI (OCOOEHHOCTh MYypPaBbUHOM KUCIIOTHI), OSIKH, KUPBI, YTIIEBOIbI.

[IpakTrueckass 4acTh: pelIEHHWE DKCIMEPUMEHTAIBHBIX 3a7a4 Ha OMNpeNesieHHe OPTaHHMYeCKUX
BELIECTB B pacCTBOPE; MOJyUYE€HUE Mblja B TaOOPATOPHH.

Pa3pa60TI<a IMporpaMMbI 1 y4aCTUC B BCUECPC 3aHUMAaTEIbHON XUMUH.

OT BO10pPOJA 10 KCEHOHA. DIIEKTPOHHBIE U Tpaduueckre GopMyIibl aTOMOB U HOHOB, OOJIBIIUX U
MaJlbIX IEPUOJIOB.



Ilpakmuyeckaa wacmv: HaIMCaHWE SIIEKTPOHHBIX M rpaduyeckux (opMysl aTOMOB U HOHOB,
0O0JBIIMX WU MaNbIX MEepuoaoB; cemuHap «OT HaTpusi 10 aproHa» (MHTEpecHble (aKThl O
XUMHYECKUX JIEMEHTAaX).

033)13'{61-[1-[35[ CKOpPOCTH XHUMHYeCKOii pe€aKkuuu. OsanaquHoe XUMHUYCCKOC PpPaBHOBCCHUC.
Hpakmuqecmﬂ yacmos. pCHICHUC 3ada4 Ha OIPCACICHUE CKOPOCTU pC€aKIHWHU I10 N3MCHCHUAM
KOHLOCHTpAalMU BCUICCTB, AABJICHUH, TECMIICPATYPbI; HAa ONPCACIICHUC KOHCTAHTBI PaBHOBCCUA, HA
CMCUICHUEC XUMHUYCCKOI'0 paBHOBECHU A, IIYTEM U3MEHCHUA TEMIICPATYPHI, JaBJICHUH, KOHHCHTpaI_[I/Iﬁ
BCIIICCTB, Z[€I>'ICTBI/IC KaTajin3aTtopa.

Brmonnenue 3KCHepHMCHTaHBHOI>'I pa6OTBI, HOKaSBIBaIOIHeﬁ, YTO BJIMUAHHUC PA3JIUYHBIX YCJ'IOBI/Iﬁ
CIIOCOOHO U3MEHSTh TEUEHHE XUMHYECKOMN pCaKiuu.

«PacTBopumbIe» 3amauM. Buapl KoHUEHTpanuii: npoueHTHass U MoiisipHas. Ilepexon omHoro
BUJIA

KOHLEHTpauuu K apyromy. CmemmuBanue pactBopoB. Meroa kpecta. IIpuMeHnenue pacTtBopoB B
obITy. [IpriMeHeHe pacyeToB B )KU3HU.

Hpaxmuqecmm yacms. PCHICHHUC 3aJa4 Ha CMCIIMBAHUC PACTBOPOB; ICPEXOod OAHOI'O BHIA
KOHI_IeHTpaI_[I/Iﬁ K OApyromy. HpI/IFOTOBHeHI/Ie paccojia U CHpOIIa OHpCHeHeHHOﬁ KOHICHTpAIllUH.

33113'—[1/[ ¢ XMMHYECKOIro mnpom3BOACTBA. CuHTE3 aMMHakKa. HpOI/IBBOI[CTBO cepHoﬁ KHCJIOTBI
KOHTaKTHBIM CIIOCOOOM.

Hpakmuqecmﬂ yacms. peicHuc 3aga4 Ha THUIINYHBIC TCXHOJIOTHUYCCKUC IMIPpUCMbIL
IMPOMBIINIJICHHOI'O IMOJIYYCHHA aMMHAKa U CCpHOﬁ KHCJIOTHI. COO6I_H€HI/I${ yqamuxces o BaKHEHIIINX
XUMHYCCKUX ITPOU3BOACTBAX BCUICCTB. IloaroroBka u y4acCTue B OJIMMIIUAAC 110 XUMHUU.

O3apnauennbie Metasuibl. Metauiel LILII rpynn rnaBeeix noxarpymm. Metamisl MOOOYHBIX
nonarpymnm. Ux ¢usnueckue u XuMu4yeckue CBOMCTBa, criocoObl oiydeHus. Ilpumenenue.

Ilpakmuueckas uacmu: pellleHUWEe 3aJad Ha OCHOBHbBIE cBoiicTBa MeTawioB. CocraBiieHue u
penaKTHpOBaHUE 33/4a4 AJIsl COOpHHKA

Osagauennbie HemeTaLIbl. Hemeramnst [V, V, VL VII rpynn raasusix noarpynmn. Ux ¢pusnyeckue
U XMMUYECKHE CBOMCTBAa HEMETaNIOB, MX CIIOCOOBI MOJy4deHHUs U mNpuMeHeHHe. OCHOBHBIE
COEIMHEHUS.

Ilpakmuueckass yacms: pPEIICHHE 3a7ad Ha OCHOBHBIE CBOWCTBa HemeTawioB. CocTaBieHue W
penaKkTUpOBaHUE 3a/1a4 JJi COOpPHHUKA

O06o0menue. OO6oOmeHne u 3akperuieHne Matepuaia. KomMOWHUpOBaHHBIE 3aqaud 110
HEOPraHMYeCKOM M HeopraHuyeckod XuMHHM. TecToBble 3aJaHUsl 10 HEOPraHUYECKOW M
OpPraHUYeCcKOM XMMHUHU.

Hpakmuttecmﬂ yacmos. pCUICHUC KOM6I/IHI/IpOBaHHI)IX 3aaa4d 110 OpFaHH‘IeCKOﬁ u HeOpI‘aHI/IquKOI\/II
XHUMHHU,; BBIIIOJIHCHUEC TCCTOBBIX 3az(aH14171; pa60Ta Ha KOMIIBIOTEpAX I10 BBIITOJHCHHUIO TCCTOBBIX
3a,£[aHI/II71; COCTaBIICHHE aJIb00Ma 3aaad «O3a;[aquHa${ XHUMU.

CocraBnenne OKCIICPUMCHTAJIBHBIX 3aJa4, HNX 3aluTa W BBIIIOJTHCHUC. CMOTp 3HAHHII.

HUrorosoe 3ansarue. [loasenecHue uroros roaa. [logseneHne UTOroB 3ausaT 32 3 roja.



IInanupyemble pe3yabTaThl
IIporpamma oGecrnieunBaeT JOCTHKEHHUE CIEIYIOLINX PE3YJIbTaTOB!
Jluunocmmuvie KomnemeHyuu:

¢ Hay4aTrcia MPOABJIATH TBOPYCCKYIO AKTUBHOCTBD, WHHUIITUATUBHOCTD n
CaMOCTOSITEIILHOCTb;

® TpUOOPETYT TOTOBHOCTh U CIIOCOOHOCTH K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA
OCHOBC MOTHUBAIIMHU K 06y‘-IeHI/IIO U IIO3HAHUIO,

e CchOPMUPYIOT OTBETCTBEHHOE OTHOIICHUE M YBAXKUTEIBHOE OTHOLICHHS K TPYAY;

e chOpPMUPYIOT CIIOCOOHOCTH paboTaTh B COTPYAHMYECTBE C YWICHAMU IPYIIIBL.

Memanpeomemnuie komnemenyuu:

® HayyaTcs MCIOJb30BaTh YMEHUS U HABBIKK pabOTHI ¢ HH(OpMaLIUEl, TUTepaTypOi,
TaOJIMYHBIMU JAHHBIMU, CXEMaMH, METOJIMKAMH IIPOBEICHUS IKCIIEPUMEHTOB.
® HaydaTcsi CUCTEMaTH3UpPOBaTh, COMOCTABIIATH, aHATU3UPOBATH HAONIOACHUS U
JTAaHHBIE MMOJYyYEHHBIE B TIPOIIECCE TPOBEICHHS YKCIIEPUMEHTOB;
® HaydaTcs T€HEpUPOBATh UJACH U OMPENEIATh CPEIICTBA, HEOOXOAUMBIC ISl UX
peain3anmi.
IIpeomemnvle komnemenyuu:

e TpHOOpPETYT HavadbHBIE 3HAHHUA B OOJACTU XHMHH, MO3HAKOMSTCS C TOHATHUSIMHU:
BEIIECTBO, XUMHUYECKas peakiusi, METoJIaMu pa3fiesieHus BemecTB (punpTpoBanue, cyoaumanus,
nepeKpucTauIn3alus 1 T.1.);

e TpuOOPETYyT HABBHIKM pabOTBHl B J1a0OpPaTOpuu, C XUMHUYECKUMH pPEaKTUBaMU U
000pyi0oBaHUEM, TEXHUKHU IIPOBEICHUS 1JAOOPATOPHOI'O AKCIIEPUMEHTA.

e HayyaTcsi HaONIOAaTh U OINUCHIBaTh JE€MOHCTPALIMOHHBIE U  CaMOCTOSITEIbHO
MIPOBEJICHHBIE IKCIIEPUMEHTHI;

e [IpUOOpPETYT yMEHMsI ONUCHIBATH W Pa3nyaTh H3YYEHHbIE TNPU3HAKM XUMHYECKHX
peakuuii ¥ MOTYy4eHHbBIX COEIMHEHUH, ONUCHIBATh SABJICHUS;

® HaydaTcs JIelaTh BBIBOABI M YMO3AKIIIOUEHUS U3 HAOII0AeHUH, N3yY€HHBIXXUMUYECKUX
3aKOHOMEPHOCTEM, MPOTrHO3UPOBAaTh CBOMCTBA HEHU3YYEHHBIX BEIIECTB [0 AaHAJOTUU CO
CBOMCTBAMH U3yYEHHBIX.

Yyauuiics HAy4YuTCA:

* coOm0JaTh MpaBuia TEXHUKU 0€30MacHOCTH Ipu paboTe B JabopaTopuu;

* IMPOBOJIUTH XUMUYECKUH 3KCIIEPUMEHT MO0 UHCTPYKLUU K padoTe;

e  OIHUCBIBATh CBOICTBA TBEP/BIX, KHJKUX, FA3000pa3HbIX BEIIECTB, BHIACISS UX
CYIIECTBEHHbIE TPU3HAKH;

*  TI0JIb30BATHCS JAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUECKON MOCYI0M;

e IPOBOAMTH HECIOXKHbIE XMMUUYECKHE OTIBITH U HAOIIOACHUS 32 U3MEHEHHEM CBOMCTB
BELIECTB B MPOLIECCE UX NPEBPALLEHU;

e  pa3nIMyaTh SKCIEPUMEHTAIBHO KUCIIOTHI U IIEJI0YH, MOIb3YICh HHIUKATOPaMU;
0CO3HATh HEOOXOAUMOCTh COOJIIOICHUS Mep OE30MaCHOCTH MPU OOPAILIEHUH C
KHUCJIOTaMU U I1EJI0YaMH.

» Pemars 3a1aun 6a30BOTO U MPOBBILICHHOTO YPOBHS

e OcymecTBIsATh U COCTABIATH IEMOYKY IMPEBpAIleHU € Y4acTUEM OpraHMYEeCKHX
BELIECTB;

e PemaTh pa3iauuHble BUIBI 337ad IO IEMNOYKE MPEBPALICHUN € HCIOIb30BaHUEM
OpPraHMYECKUX BEIIECTB;

e Pemarp ¥ cOCTaBIATH 3aJa4d MO LIENOYKAM IPEBPALICHHM, KOTOpPhIE yKa3bIBaIOT Ha
B3alMOCBS3b HEOPTaHUYECKUX BELIECTB C OPraHUYECKUMH;

*  U3006paxkarhb 37aeKTpOHHBIC U Tpadudeckue GopMysIbl aTOMOB U HOHOB 3JIEMEHTOB.



* [IlpumeHsATh Ha TMPAKTUKE OCHOBHBIE NPUHIHUIBI MPOTEKAHUS XUMHUYECKUX
peakuuii;

* IIpousBoauTh pacuerbl U COCTABIATH 33/1a4d HA ONMpPEACICHUE CKOPOCTH XUMHYECKON
peaKkuuid, KOHCTAaHTbl PAaBHOBECHS;

Yuamuiica IMOJIYYMT BO3MOKHOCTb HAYYUTHCH

IpaMOTHO 00palaThes ¢ BEECTBAMU B IIOBCEIHEBHOM KHU3HH;
0CO3HaBaTh HEOOXOAUMOCTh COOJIIOJICHHS IPABUII FKOJIOTUYECKH OE€30I1aCHOTO MOBEACHUS B
OKpYKarollIe NPUPOIHON CPENE;
IIOHUMAaTh CMBICJ U HEOOXOIUMOCTh COOJIIOACHNUS MPEANNCAaHUN, IPEAaraéMblX B HHCTPYKIIHAX
10 UCTIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU H IIP.;
UCTIOJIb30BaTh MPHOOPETEHHBIE KIIOYEBbIe KOMIETEHTHOCTH ITPH BBIMIOJIHEHUH
UCCIIEI0BATEIbCKUX IPOEKTOB 110 U3YYEHHIO CBOMCTB, CIIOCOOOB MOJYYEHHSI U PACIIO3HABAHUS
BEIIIECTB;
pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPE/ICTBA YCTHOI'O M MMCbMEHHOTO
OOIIEHUS, TPOSBIIATH TOTOBHOCTD K YBOKEHHIO MHOW TOYKHU 3PEHUS MPH 00CYKICHUN
pe3yJbTaTOB BHIIIOJIHEHHONW paboTHI;
00BEKTHBHO OLICHUBATh MH(MOPMALIMIO O BEIIECTBAX U XUMHUECKUX Mpolieccax, KpUTUYECKH
OTHOCHTKCS K TICEBJOHAYYHON HH(pOpMaIiu, HeToOpOCOBECTHON peKilaMe, Kacaromecs
UCIIOJIb30BAaHUS PA3IMYHBIX BELIECTB.

YueOHblii mu1aH 1-i roa o0yyeHus

O0beM yacon o
opMa
Ne HaumeHoBaHue Bcero B Tom 4uncie p
aTTecTalMi/KOHTPOJIA
n/n 0/10K0B/pa3/iesioB 4acoB Teopusi | IIpakTuka
1 2 3 4 5 6

Pasznen 1. Beegenue xumuio.
TexHuka 6€30MacHOCTH NIpU paboTe
B JabopaTopui. 5 1 4 TECTUPOBaHUE
[IpaBuiia paboThl ¢ XUMUYECKHUMH
BEIIECTBAMU M 000PY/IOBAHHEM.

Paznmen 2. [lpu3Haku XMMHUYECKUX

pearii, 8 2 6 naboparopHas padboTa

Pazmen 3. Kak  oOHapyxuth

BEIIECTBO, A 4To Takoe 8 1 7 naboparopHas paboTa

AHAJIMTHKA.

Paznen 4. Xumus 1 HaIll 10M 7 1 6 BUKTOpPHHA

Pasgen 5. Xumusg u mranera 3eMirst 7 1 6 BUKTOpPHHA

Hrorosas arrecranms. 1 0 1 TeCTUPOBaHUE
Hroro: 36 6 30

YueOHblii M1aH 2-i roJ 00y4eHus

O0beM yacoB
®opma
Ne HanMeHnoBanue Bcee B TomM umcie
aTTecTAlMU/KOHTPO
0.10Kx0B/pa3aesno ro Teop IIpakTuka s
n B yac ust
/ OB
n
1 2 3 4 5 6
BBoaHoe 3aHsTHE. 1 1 0
3anauM U3 cTakaHa ¢ pactsopom. | 10 3 7 COCTABJIEHNS 3a7a1
110 TaHHOH TEME,;
3aKOHBI IPUPOJIBI B Mupe Xxumun | 15 3 12 y4acCTHEC B OJIMMIIMANIE




110 XUMMUH,
HHAWBUAYAJIbHBIC
KOHCYJIbTAllN
O3anaveHHbIC ra3bl. 8 2 6
O3aaueHHbIE HEOPraHUYECKUE 20 7 13 Konkypcsr «O3aznaus
BEIIECTBA. Apyra»,
«/HTENNeKTyaabHbIN
MapagoHy.
OKHCIIUTEID - OH «IPa0UTENb)» 6 2 4
OT 01HOrO0 HEOPTaHUYECKOTO 5 1 4
BEILIECTBA K APYTOMY.
Ananutnueckas 1abopaTopusl. 4 0 4 Pemenne 3agay
Htorosoe 3anstue 2 2
HToroBasi arrecTaums. 1 0 1 TeCTUPOBAHUE
Hroro: 72 19 53
YueOHblii m1aH 3-i roJ 00yyeHus
O0beM yacoB
Ne HaumenoBanue Beer B ToM umcJie Popma
n/n 0JI0KOB/pa3/ieJIoB 0 Teopus | IIpakTnka ATTECTAUMM/KOHTPOS
4aco
B
1 2 3 4 5 6
BBoanoe 3ansiTue. 2 2
HewusBectHoe oprannueckoe 10 4 6 CocTatete 3aa1
BEIIIECTBO
O3aaueHHbIE OpPraHNYeCcKue 18 6 12
BEIIIECTBA
OT oxHOrO Oprannyeckoro semecrsa20 6 14 Hupakr. marep
K IPyToMy.
Oprannueckue BeliecTBa 10 4 6 [lenoukwu npespar.
OKHCJISIFOTCSI 1 BOCCTAHABJIMBAIOTCS.
Ananutudeckas maboparopusi. 10 4 6
OT BOAOpO/IA 1O KCEHOHA. 2 1 1 CEMHHap
O3agadeHHasl CKOPOCTh XUMUYECKOM 6 2 4 Onumnmasble 3a1a4u
peaKkIuu.
O3zagayeHHOE XMMHUUYECKOe
paBHOBECHE.
«PacTBOpHMBIE)» 33/1a4U 4 4 Ipurorosnenue
pacTBOpOB
3aa4u ¢ XMMHUYECKOTO 4 2 2 X¥M.IPOM3B.
MIPOM3BOJICTBA.
O3ajadyeHHbIC METAIITbI 5 2 3 COopHuK 3aza4
O3a1aueHHbIC HEMETAIIBI 4 1 3 Co6opHUK 33124
006001enue 3 2 6 Cocrasnenue
OKCIICp.3aja4,.
Hrorosoe 3ansitue 3 3
Hroropas arrecranus. 2 0 2 TeCTHPOBaHHE
Hroro: 108 36 72

Kanennapuo-remarudyeckuii njan 1-it rox o0yueHust




O0BLeM yacoB

Ne HaumenoBanme 0;10k0B/pa3aeion Bcero B Tom uncie
n/n 4acoB Teopus IIpakTuka
1 2 3 4 5
Pa3nen 1. BBenenue XuMuio.
Texnuka 0e30MacHOCTH NP padoTe B
JlabopaTopmu. 5 1 4
IIpaBuaa npuroToBJieHne pacTBOPOB U PadoThI ¢
MPOCTEHIIUMHI YCTAHOBKAMH
11 Broanoe 3ansaTue.IIpaBuia TeXHUKH 2 1 1
' Oe301macHOCTH.
1.2 | O6ume npaBuma mpoBeaeHuss paboT B 1 0 1
naboparopuu. Pabora ¢  XMMHUYECKHMHU
BelecTBaMu U obopynoBanueM. [IpaBmia
OYHUCTKH TIOCY/IbI.
1.3 | [IpuroToBieHue pacTBOPOB. 1 0 1
14 Pabora ¢ ycraHoBKamHu s yHapUBaHUS, 1 0 1
' ¢bunpTpoBaHus, paboTa co COUPTOBKOM
Paznen 2. Ilpu3Haky XuMHYECKHUX PeaKuii. 8 2 6
2.1 | KadyecTBeHHBIEC peaKIiH 2 1 1
29 I[BeTHBIE TUIaMeHHa. JIpyTue ONBITH C OTHEM 1 0 1
2.3 | Peakiuu C TOTJIOIICHAEM U BBIJCICHUEM 1 0 1
TEIIOTHI
2.4 | Yro Takoe raz? 1 0 1
2.5 | Yro Takoe KOppo3Us U KakK ¢ Heil 00poThCs? 1 0 1
2.6 | OnBITHI C TAXyYUMH BEUIECTBAMU 2 1 1
Pa3nen 3. Kak 00Hapy:KuTh BellecTBO, HJIH YTO 8 1 7
TaKoe AaHAJUTHKA
31 XKenteiii  ocamok, WM Kak OOHAPYXKHTh 3 1 5
' dochatbl 1 XJI0pUIBI
32 Kak o0Hapyxuth ¢(ocPopHYIO KHCIOTY B 1 0 1
HAIKUTKaX
3.3 | O6HapyxeHue Oenka B MPOLYKTAX MUTAHUS 1 0 1
O6HapyxeHue Kpaxmajga B  IPOIYKTax
3.4 | muranus. W3 6GecuserHoro B cuHMii. Moa u 1 0 1
Kpaxmai
3.5 | OOHapyxeHUe BUTAMUHOB 2 0 2
Paszgen 4. XuMus ¥ HalI 10M 7 1 6
41 OnbITel ¢ MOMOUMMHU cpencTBaMu. [louemy 2 1 1
' MBLIO MOET?
4.2 | Ouncrka OieX bl OT IISATEH 1 0 1
43 OneITEl ¢ THIIEBBIMH NpoaykTamu. Kax 1 0 1
' 00HapyXUTb OEJIOK, KpaxMaJl M caxap
4.4 | Xumudeckas anTedka 1 0 1
4.5 | Ykcyc u cona 1 0 1
4.6 | MbI — TO, YTO MBI €IUM 1 0 1
Pa3nen 5. Xumus n niaanera 3emus 7 1 6
5.1 | )XuBas Boma. Boga — yHHKaIBHOE BEIIECTBO 2 1 1
5.2 | Bomopoa u KUCIIOpo. 2 0 2
5.3 | KpyroBopoT BeliecTB B IPUPOIE 1 0 1
5.4 | Ilpomecc porocunaTesa. [Iporecc apIxanms 1 0 1
55 bronornuecky  3HaUYMMBIE  DJIIEMEHTHI U 1 0 1

BeEIIleCTBa




Hrorosas arrecranus 1 0 1
Hroro: 36 6 30
KanennapHo-remaTudeckuii mjian 2-ii roa odyuenus
Oo0beM yacoB
Ne HaunMmenoBanue Bcee B ToM 4uncie Popma
0.10K0B/pa3aeso ro Teop IIpakTuka aTTeCTaH;:/KOHTpo
II B qac us
/ 0B
I
1 2 3 4 5 6
BBoaHoe 3aHsiTHE. 1 1
3agauun u3 cTakaHa ¢ 10 3 7
PacTBOPOM.
Bremucnenue  MaccoBOM  1ONH 2 1 1 COCTAaBIICHUS 33124
PacTBOPEHHOTO BEIECTBA B TI0 IJAHHOMW TEME;
pacTBope. [IpouentHas
KOHIICHTpAIIHS.
Pacuerbl, cBsi3aHHBIE C MOJISIPHOMN 3 1 2
KOHIIEHTpaluei
Ilepexon  oTr  ogHOro  BHJA 4 1 3
KOHIIEHTPAlUH K APYyromy.
WNHnuBunyanbHas KOHCYJIbTAUs 1 1
3aKoHbI IPUPO/ILI B MUPe XUMHH 15 3 12
Tpenaxep pacueroB no dopmyine 2 1 1
BEIEeCTRA. O0CyXIeHHE allro-
Breruncnenue  OTHOIIEHWM  Macc 1 1 PHTMa COCTaBICHs
3a7a4 10 JJaHHOU
DJIEMEHTOB B BEIIECCTBE TEME; y4acTue B
OmnpeneneHue  MaccoBOM  J10JIU 1 1 OJIMMITHAJIE TI0
XAMHUYECKOTO JJIEMEHTA B XUMHH,
BEILLIECTBE I/IHI[I/IBI/I[IyaJ'II)HBIe
Pacuer Maccel »iemMeHTa 1o 1 1 KOHCYJIbTatiH
HU3BECTHOM macce BCIICCTBA,
COJIEPIKAILETO JAHHBIN 3JIEMEHT
Brruncienne Macchl BeIIecTBa IO 2 2
Macce dJIEMEHTa B HEM
Brrancnenue KOJNYECTBA 1 1
BEIIECTBA 10 €r0 Macce
Pacuer Maccel 1O HM3BECTHOMY 1 1
KOJIMYECTBY BEIIECTBA
Pacuer mnpocteitmeit  popmyssl 3 1 2
BCIISCTBA II0 MAacCCOBBIM JOJISIM
9JIEMEHTOB B COCIMHEHUHN
Pacuer umcia yacTui 10 €ro 3 1 2
Macce, 1Mo KOJIMYECTBY BEIIECTBA
WJIH 110 00bEMY.
O3aaxayeHHBIC ra3bl. 8 2 6
Omnpenenenue OTHOCUTENbHOU 2 1 1 COCTaBJICHUS 3a/1a4
IUIOTHOCTH Ta3a Ha JTAaHHYIO TeMY;
Brruncnenue OTHOCHUTEILHOU 1 1 ydactne B OHHM,HHaHe
. 10 XUMUHU;
MOJICKYJIIPHOH MacChl IO  €ro




OTHOCHUTEIBbHOM IIJIOTHOCTH

Onpenencuue Macchl
ra3o00pa3HOro BemIeCTBAa IO €ro
00beMy. MoJsipHBII 00BEM Ta30B

Brruucinenue o0BeMa
ra3o00pa3HOro BEIIeCTBA II0 €ro
Macce, Mo KOJUYECTBY BEIIECTBA

Omnpenenenue GopMyIibl BelECTBa
[0 MaCCOBBIM JIOJISIM 3JIEMEHTOB U
OTHOCHUTEJIbHOM MJIOTHOCTH ra3a

I/IH[[I/IBI/II[yaJILHaSI KOHCYJIbTAallHuA

O3agayeHHble HCOPraHuvIeCKue
BelIeCTBA.

20

13

Brruuciienue macchl (KOJIHYECTBA
BELIECTBA) MPOAYKTOB PEAKLUU IO
Macce (KOJMMYECTBY  BEIIECTBA)
VCXOJ/IHBIX BEIIECTB.

Brruncienne o0beMa Tra3oB IO
U3BECTHOM Macce (KOJIUYECTBY
BELIECTBA) OJIHOTO u3
BCTyrIaIOIIII/IX B peaKHI/IIO NN
MOJIyYaloluXcsi B pe3ynbrare eé
BCIISCTB.

Pacuer O0OBEMHBIX OTHOIIECHUI
ra3oB 10 XUMHUYECKUM YpaBHEHUSIM

Konkypcsl «O3anaub
Apyra»,
«/HTEmIeKTyanbHbIN
MapadoH».

Pacuerbl 1o TEPMOXMMHUYECKUM
yYpaBHEHMSIM

PacueTsr o XUMHYECKUM
YpPaBHEHUSIM, €CIM  OAHO W3
pearupyronurx BeneCTB B U30BITKE

OnpeneneHue  MaccoBOW  WIHU
00BEMHOM JI0JIM BBIXOJIA MMPOJIYKTA.

Breruncnenne Maccel uiam oobeMa
MPOAYKTa PEaKUUHU MO H3BECTHOMU
Macce Wi 00BeMy HCXOIHOTO
BEIIECTBA, COAECPIKALIETO IPUMECH

Haxoxpaenue Maccel (KOJHUYECTBa
BEIIECTBA, O00BEMA)  MPOJYKTa
pPEaKIuu Mo UCXOJHOMY BEIIECTBY
B pacTBOpe

HaxoxxneHne Maccbl  MIpoOAyKTa
peakuuM IO Macce HCXOIHOIO
HEOPraHUYEeCKOro  BeEIecTBa €
IIPUMECSIMHA

CamocTosTensHas paboTa 1mo
COCTaBIICHHIO 3a/1a4
0OpMIICHHIO UX HA
KapTOYKax IS MCIIOJIb-
30BaHUA Ha YPOKaX XUMUH.

[HoaroroBka u yyactue
B OJIIMITHAJIC TIO
xumuH. Hanucanue
cLeHapus 1o
MIPOBENICHUIO HEAENIN
XHMUH B IIKOJIC.

OkHCIHTEIb - OH «TPA0UTEIb)»

(op]

IIpumenenne MeTo/1a
3JIEKTPOHHOTO Oananca JUTSt
COCTaBIICHUS YPaBHEHUU
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJbHBIX PEAKLINU.

N

[Ipumenenne meToaa moypeakum
JUIsL  COCTaBJICHUs  ypaBHEHUH




OKUCIIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUHU.
OT 0IHOT0 HEOPTraAaHUYECKOT 0 5 1 4
BellleCTBA K IPYrOMY.
Haxoxnenne maccol (KoimdecTBa 3 1 2 Odopmiienne cTen10B
BEIlECTBa, 00bEMa) BeIIeCTBa I10 «Pemm kpoc cBop» 13
1eT0YKe MPeBpAIICHHiT KPOCCBOPJIOB, COCTaB-
JICHHBIX OCTBMHU Ca-
OcyiecTBiieHHE HETTOYKH 2 2 MOCTOSITEIBHO.
MpEBpAIICHUI, peIlIeHUe IO Heu
HKCIIEPUMEHTAIBHBIX 3a7a4
AHaJuTHYecKas JadopaTopus. 4 0 4
Pemenne 3amad Ha KadyecTBEHHOE 4 0 4
ompe/elIeHue KaTHOHOB U aHWOHOB
HEOPraHMYECKUX BEIIECTB
HUTorosoe 3ansitue 2 2
HUrorosas aTTecramus. 1 0 1 TecTHPOBaHHE
HTroro: 72 19 53
YueOHblii M1aH 3-i roJ 00yyeHus
O0bem yacos
Ne HaumenoBanue Beer B ToM umcJie ©Popma
n/n 0JI0KOB/pa3neJio 0 Teopus | IIpakTnka ATTeCTANMM/KOHTPOIS
B 4aco
B
1 2 3 4 5 6
BBoanoe 3ansiTue. 2 2
HensBecTHOE Opranuyeckoe 10 4 6
BellleCTBO
Haxoxnenne MOJIEKYJISIPHOM| 2 0 2 Cocrapnenue 3a1a4 1
(hopMyJIBI BEIIECTBA 110 MAaCCOBBIM ydacTne B kKOHKypce
TOJISIM BXOJISAIINX XUMHUYECKUX o «O3aya4n apyraly»
TOOP MHTEPECHBIX 3314
HIIEMEHTOB. 115 COOPHHKA
Haxoxcz[eHHe MOJ‘IGKyJ‘IprHOﬁ 4 2 2 «O3amaueHHas XUMHUS I
(I)opMy_]'[LI BEIIECTBA 110| FOHBIX XUMHKOB)
OTHOCHUTEIIHON TJIOTHOCTH
NTAaHHOTO BEIIeCTBAa 10 KaKOMYy-
00 razy
Haxoxnenue MOJIEKYJISIPHOM| 4 2 2
dbopMmynel  Taza 1O Macce
MPOJIYKTOB CTrOpPaHUs
O3aavyeHHbIe OPraHnvecKue 18 6 12
BellecTBa
Haxosxenne macchl (KOJIMYECTBa, 6 2 4 [MoxroToBKa yJarmmuMucs
00beMa), MPOAYKTOB PEAKIMU IO AUIAKTHIECKOTo
Macce  (KOJIMYECTBY,  00BEMY) m’f;ii?;i; z;:fgfnin
MCXOJIHBIX BEIIECTB, C Yy4acTHUEM OTMMITHAE; COCTABJICHE
OpraHMYECKUX BEIIECTB 3a1aHMH [0 XHMHHM I
HaxoxaeHne npoayKToOB peakiuu, 6 2 4 MHTEJUIEKTYalIbHOrO
€CITM  M3BECTHBI ~ MacCchl  2-X mapagona
MCXOJHBIX BENMIeCTB (3a7a4d Ha




M30BITOK), c y4acTHEM|
OpPraHUYeCKUX BEIIECTB;

HaxoxieHre Macchl Win 00beMa)
IPOAYKTOB PEaKIMH 0 M3BECTHOH
Macce WIM O00BEMY HCXOJHOTO
BEIIECTBA, COJEPIKAILCH MPUMECH,
C y4acTHeM OpraHHYeCKHUX]
BEIICCTB.

OT  O0IHOIO  OpPraHU4YecKoro
BellecTBa K APyromy.

20
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OcyiecTBieHue LIEII0YKHY
[IPEBPAILCHNM, pElIeHUEe 10 HEH
DKCIIEPUMEHTAIBHBIX 3a4a4

Ocy1iecTBiIeHHE [ETIOYKH
MpEBpaILCHUH, CBSI3BIBAIOIIEH
OpPraHUYECKUEe W HEOPTraHWYECKUE
BEIECTBA.

Haxoxnenne XapaKTePUCTUK]
BELIECTBA 1o LIEIIOYKE
[IPEBpAICHUI

CocraBieHne IEMoYeK
NpeBpalIeHu U
o0CyX)IeHUE
paIMOHATBHEIX CIIOCO00B
repexoma.

Opranuyeckue BemecTBa
OKHCJIAIOTCA U
BOCCTAHABJINBAIOTCS.

10

[TpumeHneHune METO/)
AIIEKTPOHHOTO Oananca TS
cocraBineHuss ypasHeHuii OBP c
Y4aCTUEM OPTaHUYECKUX BEIECTB.

[TpumeHneHne METOAQ|
MOTypEeaKuuil i1  COCTaBJICHUSA
ypaBHeHnii OBP ¢ yuwactuem
OpraHNYECKHUX BEIIECTB.

AHaJuTHYeCKas1 JadopaTopusi.

10

S

(op}

Pemrenue OKCIICPUMCHTAJIbHBIX

3ajad Ha OTpEe/ICIICHHUE

OpTaHU4YCCKUX BCIICCTB B
acTBOpe

10

N

OT BOI0OPO/IA 10 KCEHOHA.

Hanucanue 3n€KTpOHHBIX U
rpaduueckux Gopmysa aTOMOB U
MOHOB 2JIEMEHTOB

Cemunap «Ot HaTpus
JI0 aproHa»

O3anayeHHasi CKOPOCTh
XUMHYECKOHN peaKkuuu.
O3agavyeHHOEe XUMHYECKOE
paBHOBecCHeE.

PacueTel CKOpPOCTM peakuuu IO
M3MEHEHUSAM KOHILICHTPALUH
BEILIECTB, JABJIECHUS, TEMIIEPATypPHI

OnpeneneHue KOHCTAHTEI
ABHOBCCU

Penrenne 3amady Ha CMENICHHE
XHMMHUYECKOTO0 PAaBHOBECHSI.

BrinosHeHNE SKCIEPUMEHTAIBHON

HOHFOTOBK& " y4aCcTuC B
OJIMMITHAZIC IO XUMUH




a00TEI

Hroro

«PacTBopuMBIe» 3a1a4H 4 4
BeluncaeHHe  MaccoBOM  JOJH 1 1
pacTBOPEHHOIO  BEIIEeCTBA B Ilpurorosnenne
[pacTBopeE. [IpoueHTHas P %‘;ngz?eﬁ;;fs;a
KOHIICHTpAIHA. KOHIICHTPALIHHL.
PacueTsl, cBsi3aHHBIE C MOJSIPHOU 1 1
KoHIleHTpauuet.  Ilepexoxg o
OJHOIO BMJAa KOHLEHTpaUuh K
Jpyromy.
Pemienne 3amad Ha CMEIIMBaHHUE 1 1
[PacTBOPOB
BrInonHeHNE YKCIIEPUMEHTAIbHON 1 1
paboThI
3agauu ¢ XHMHY€ECKOIr0 4 2 2
MPOM3BO/ICTBA.
Pewenue 3a1a4 Ha TUIIMYHBIE 2 1 1
MMPHUEMBI IIPOMBIII-JICHHOT'O COO6II}€HI/ISI YYAIIHXCS O
ronysenn o
Pemenne 3a1a9 Ha TUIIMYIHEIC 2 1 1
[IPUEMBI IIPOMBIIII-JICHHOTO
[IOJIY4EHUS] CEPHOU KUCIIOTHI.
O3agadeHHBIE METAJLIBI 5 2 3
Permrenne 3amad  HAa  OCHOBHEIC 3 1 2 Cocrasrenue u
CBOIMCTBa METAJIJIOB. BhINOIHEHHE PENAKTUPOBAHHUE 324
HKCIIEPUMEHTAIbHON PabOThI AU cOopHnia
DJIEKTPOIN3 2 1 1
O3agavyeHHble HEMETAJIbI 4 1 3
Pemenne 3amad Ha OCHOBHBIC 2 1 1 Cocrasnenue u
CBOMCTBA HEMETAJIJIOB. PEaKTHPOBAHNE 33712
BoinonHeHue sKCepUMEHTAIBHOM 2 2 s coopinica
a0O0THI
O06o0meHnune 8 2 6
KoMOuHMpOBaHHBIE  3aa4dl  TIO0 3 1 2 CocrapiieHue 3KCIepy-
HEOPraHWYeCKOW M OPraHHYECKOU MCHTAJIPHBIX 33711, HX
X IMIH 3aluTa u
BEINIOJTHEHHECMOTP
TecroBble 3a1aHus no 2 2 SHAHMIL
HEOPraHUYeCKOW U OpPraHUYeCKOU
XVUMUH
3amaHusl OBBIILIEHHOTO YPOBHS 3 1 2
CIIOKHOCTH
Hrorosoe 3ansitue 3 3
HToropas arrecTanms. 2 0 2 TeCTUPOBaHUE
108 36 72

Kanenpapublii yueOHblii rpadux 1-i roa o0yyenus
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Pasnen 1. Beenenne XuMuio. 4 1 5
TexHuka 6€30MaCHOCTH MTPU
paboTeB JTabOpaTOPHH.
IIpaBuia paboTsI ¢
XUMHUYECKUMHUBEIIECTBAMU
1 000py/TIOBAHHEM.
Pasnmen 2. IlpusHaku 3 4 1 8
XUMUYECKHUX
peaxkuumii.
Pazpen 3. Kak 3 4 1 8
0OHAPYKUTH BEIIECTBO, WU
YTO TAKOE AHAJIUTHKA.
Pazgen 4. XuMus 1 Hal oM 3 3 1 7
Pazgen 5. Xumus u maHera 1 3 3 7
3emiis
ITpomexyTouHas aTTecTanus 1 1
Bcero 4 4 4 4 4 4 4 4 1 36
Kanennapusblii yueOHblii rpaduk 2-ii rog o0yueHust
Paznen
W)
o A ] A
N A )
Lg L% o L% o 5 = o
2 = | Q| g S| 8| & 2 |x= | B
Mec ES “ o 5 = (5] < = < =
15} © o = = =2 = < = =
BBoaHoe 3ansTue. 1 1
3amayy U3 CTaKkaHa ¢ 7 3 10
PacTBOPOM.
3aKOHbBI IPUPOJIBI B MUPE 5 8 2 15
XUMHUH
O3agayeHHbIe Ta3sbl. 6 2 8
O3anayeHHble 6 8 6 20
HEOpPTraHWYECKHE BEIIEeCTBA.
OKHUCIUTETD - OH 2 4 6
«rpabuTeNb»
OT 0HOTO HEOPTraHUYECKOTO 4 1 5
BEILIECTBA K IPYTOMY.
AnxanutHueckas 4 4
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nabopaTtopus.
Hrororoe 3aHstue 2 2
Bcero 8 8 8 8 8 |8 8 8 8 72
Kanennapublii yueoHblii rpaduk 3-ii rog odyueHus
Paznen
[¥a]
Q. A o =
- N = )
= & 2 | & o | 8 = o)
= =8 | 2 = 8|8 | & [= |5
Mec 5 ) 3 ) = | @ s E ) =
o o T = = | & = < = =
BBoanoe 3ansiTue. 2 2
HeussectHoe oprannyeckoe | 10 10
BEIIECTBO
O3aaueHHbIE OpraHNYeCcKue 12 |6 18
BelecTBa
OT oAHOro OpraHUYEecKOro 6 12 2 20
BEIIECTBA K IPYTOMY.
Oprannyeckue BelecTBa 10 10
OKUCJISTFOTCS |
BOCCTAHABIIUBAIOTCA.
AHanuTuueckas 1adopaTopus. 10 10
OT BoJIOpO/Ia O KCEHOHA. 2 2
O3zanadeHHas CKOPOCTh 6 6
XUMHUYECKOHN peaKIlnu.
O3amaueHHOE XUMUYECKOE
paBHOBECHE.
«PacTtBOpuMBIE)» 3a1a4U 4 4
3ajaun ¢ XUMUYECKOTO 2 2 4

MPOU3BOICTBA.




Pa3nen
¥a)
o = . a
¥a)
Lg Lg" I3 Lg" 2 3 = o)
= = O < < o = (9] =
Mec = |E|5|2 |E| 8|5 |2 |5 |¢
3 o o5 S¢ = =2 = < = =
O3amayeHHbIE METAJLIBI 5 5
O3axadyeHHbIE HEMETAILIBI 4 4
O06006111eHIE 1 7 8
Hrorosoe 3ausatue 3 3
Hrorosas arrecrarus 2 2
Bcero 12 12 |12 |12 12 |12 |12 12 12 | 108
Ycaosus peanusanuu IIporpammsi
MaTtepuajbHO-TEXHHYECKOE o0ecreueHne
s peanuzayuu npoepammuvl He0OX0OUMO:
YyeOHunIii KaOWHET, YIOBJIECTBOPSIIONIMM CAaHUTAPHO-TUTHEHUYECKUM TpeOOBAaHUAM, ISt
3aHATUY Tpynnsl 15-25 yenoBek (Mebens: mapthl, cTybs. Llkad mis YMK).

Obopyoosanue:

KoMIbloTep (HOYTOYK), YKOMIUIEKTOBAaHHBI BBIICJICHHBIM KaHaJOM BbIXxojga B VIHTepHer,
HE00XOJAUMBIM IIPOTPaMMHBIM OOecrieueHHeM, HaOOpbl XUMHUECKUX BEIIECTB MO0 HEOPraHMYECKOW U
OpPraHMYECKOM XUMMHM, [JII XMMHUYECKOIO aHajgu3a; XHMUYECKoe OOOpyIOBaHHE U XUMHUYECKas
nocyna.

Juoaxmuueckuii mamepuan: TECTOBbIE paOOThI, KOHTPOJIbHO-U3MEPUTEIbHBIE MaTEPUAIIbI, KAPTOUKH C
MHUBUAYAIbHBIMH 33JaHUSIMU, SJIEKTPOHHBIE YUeOHbIE TOCOOHS;
Haenaonviti  mamepuan: MylbTHUMEIUITHBIE TPE3€HTAllMM, TEMaTHUYECKUE BHUAEOMAaTEepUabl,

XHUMHUYCCKOC O60py,[[0BaHI/IG U XUMHYECKad Imocyaa .

®opMbI aTTECTALMH YYALMXCH
KOHKYpCHasl 3alllMTa pEIIEHHBIX MW COCTaBJIEHHBIX 3aJa4; CEMHHApbI; SKCHEPUMEHTAIbHBIE U
npakThyeckue paboTel B (opMe oTueTa O MpojeNaHHON paboTe; ydacThe B OJIMMIOHANAX U
MHTEJJIEKTYaJIbHBIX MapadoHax; CMOTp 3HaHUH U T.1.
OueHovHbIe MaTEepHAJIBI.

[Iporpammoii npenycMOTpeHbI TpU YPOBHS YCBOCHHUS y4eOHOTo MaTepHraa.

IlepBblii ypoBEHB - JOMYCTUMBIN. YUaIMiics IPU BBIITOJIHEHNH 3aJjaHKs OTUPAETCS Ha IIOMOILb
Iefarora: Hy’KIaeTcs B JOMOJIHUTEIbHBIX MOSACHEHUSX, IOMOIH, TOOLPEHUN AEUCTBUM.

Brtopoii ypoBeHb - cpeHuil. Ydamuiicsi MOKET paboTaTh CaMOCTOSATEILHO, ONMMPAsCh HA CIIOBECHBIHN
KOMMEHTapUi ¥ IEMOHCTPAIIHIO JIeiicTBUI Tiearorom. BeimonHser paboTy B COOTBETCTBHHU C
[IOCTaBJIEHHBIM yclloBUEM. MIHOT1a HyKAaeTcs B JOMOJIHUTEIbHBIX MOSCHEHUSAX CO CTOPOHBI
neaarora.



Tpernii ypOBEHb - BBICOKMH. YUYalUICs CIPABISAETCS ¢ IOCTABICHHBIMU 3aa4aMU CAMOCTOSITEIBHO,
HE HYXXJAeTCs B JOIOJHUTEIBHON IOMOLIM CO CTOPOHBI IIEAArora, CTapaeTcs UCI0Ib30BaTh HA
3aHATHH y)K€ UMEIOLIMECS 3HAaHUSI U YMEHMsI, TBOPYECKU IOAXOJUT K BBIIIOJIHEHHUIO 3alaHUM.

Kpurepusimu ycrienrHoro 0CBO€HHUsI IPOrpaMMbl MOKHO CUUTATh:

e CTEIEeHb IPOSIBIICHUS CAMOCTOSATEILHOCTH B paboTax;
® CTeMNeHb CIIOKHOCTH padOThI, ee 00beM;
e CyObeKTHBHAs, 00ObEKTUBHAS HOBH3HA BBIIIOJIHEHHON PaOOTHI.

MeToauueckue MaTepHaJibl

Metoabl 00y4eHnus:

OddexTHBHOCTL Y4eOHO-BOCIHUTATEIBHOTO TIpoIiecca B OOBCIMHEHWH IIPH peaTU3alliu  JTaHHOU
nporpaMMbl  00ECIIEYMBACTCS  MCIOJIB30BAHHEM  CICAYIONIMX  IEAarOTMYECKHX  TEXHOJIOTHIA,
CHOCOOCTBYIOIINX AKTHBHU3AIMH MTO3HABATESILHON ACSITEILHOCTH 00YJIArOIINXCSI:

1. JMYHOCTHO OPUCHTUPOBAHHBIE,

2. IPYNIIOBBIE;

3. HCCJIEZIOBATENbCKOTO (TPOOIEMHOT0) 00yUeHUs;

[IpenycmoTpena camocTosTeNbHas paboTa 00yJarouIuxcsi, ¥ CBOOOIHOE caMO0Opa3oBaHHUE.
Peaymzanusi  JaHHBIX  MEAarOrMYECKUX  TEXHOJOTMW  TIO3BOJISET BHIOOp H  HCIIOJB30BAaHUE
pa3HO00pa3HBIX METOJOB 00yUeHUs, POPM OpraHU3aIMH U IPOBEIACHUS 3aHATHH.

Jliist peanu3anyy JaHHOW MPOrPaMMBbl HCIIOIB3YIOTCS PA3IMYHBIC METOBI O0YUCHHUSL.

CrnoBecHbIE METOABI - paccKa3, YTCHHWE HAyYHOW JIMTEpaTyphl, Oecema, TUANIOT, KOHCYJIbTAIUS,
oOBsicHeHue. Vcronbp30BaHre 3TOr0 METO/1a Pa3BUBAET MBIIIIJICHHE U BHUMaHHE.

Harnsiaaele MeToabl - WCHONB30BAaHUE HATIISIHBIX MATEPHAJIOB: KapTUHBI, TUIAKaThl, (oTorpadum,
TaOJUIBI, CXEMBI, MOJICIIH, BHIEOMAaTEePHAIIbI, HATypaJIbHBIE HATJISAHbIE TOCOOUS, IEMOHCTPALIMOHHEIE
ONBITBL. DTH METOABl WIPAIOT OONBIIYI0 POJh B pPeaTHM3alMM MPOrpaMMBbI, TaK KaK HarJsIHO
MO3BOJISIIOT AETAM U3YUUTh OOBEKT UM OTAEIBHBIN Mpoliecc.

[TpakTHdeckne METOIBI — PEUICHHE MPAKTHYCCKUX 3a7ad, TBOPUYECKHE CAMOCTOSTEIBLHBIC PalbOTEHI,
pa3HOOOpa3Hble UTPBl, KOHKYPCHI, BUKTOPHHBI, KPOCCBOPIBL. OTH METOJAbl Pa3BUBAIOT HHTEpEC K
VUEHUI0, aKTUBU3HUPYIOT IMO3HABATEIBHYIO JCSITEIBHOCTh, Pa3BHBas MX MBIIUICHUS, MPAKTUYCCKUEC
HABbIKU U YMEHUS.

Nudopmanuonnoe odecnevenue
1)  http://ege.edu.ru/ - OdpunmansHbIi HHPOPMAIIMOHHBIH TTOpTal moaaepxku EI'D u OI'D
2)  http://www.fipi.ru - mnopranr WHPOPMAIMOHHOW TOIEPKKA MOHHTOPUHTA
KadecTBa oOpa3oBanus, DenepanbHbI OaHK TECTOBBIX 3a/IaHHM, IEMOBEPCUHU
3)  http://www.ctege.info
4)  http://uchimcauchitca.blogspot.se/2013/05/2013 6481.html (TTo ymu 8 EI'D u TA)u

JpyTHE.

Kanposoe o6ecnieuenue

[Iporpamma mpegycMOTpeHa IS TIeJaroroB JOMOJTHUTEIIBHOTO 00pa30BaHusI CO CpeIHE-
CHEIHATLHBIM WU BBICITUM MPOQPIILHBEIM 00pa30BaHUEM MO CIICIUATBHOCTH « XUMUS,
oOnaaronuii J0CTaTOYHBIMUA TEOPETHUESCKUMU 3HAHUSIMU U OTIBITOM MPAKTHYECKON pabOTHI CO
CTapIIeKIacCHUKaMHu. [laHHas mporpaMma pearu3yeTcsl MeJaroroM J0MOJHUTEIHHOTO 00pa3oBaHus
Makcumosnoit XKannoit Aunpeesnoit MKOY «COILL Nely

[lenaror, peanu3yromuyii TaHHYIO TPOrpaMMy, TOJKEH BIIAJIETh:


http://ege.edu.ru/
http://ege.edu.ru/
http://www.fipi.ru/

1. HaBbikamu opranuzanuu v mpoBeIeHUS 1eATEeIbHOCTHBIX, MPOOIEMHO-AHATOTHYECKUX
¢dbopM paboOTEHL.

2. 3HaHUSIMH 0a30BbIX OCHOB IICHXOJIOTHH (BO3pACTHBIE OCOOEHHOCTH U HHTEPECHI
YUAIIUXCS, ICUXO(PHU3UUECKUE MTOAX0/IbI PA0OTHI C YUAIIMMUCS JaHHOTO BO3PACTa, YCIOBUS
(bopMHPOBaHUS ICUXOJIOTHYECKOT0 3/I0POBbS yUaIIUXCS);

3. Pa3BuThIMI KOMMYHHUKAaTUBHBIMU HaBbIKaMH (CO37aBaTb OOCTAHOBKY OTKPBITOI'O
OOIIeHHMS], TPUBJIEKATh YYALIUXCS K KOHCTPYKTUBHOMY JTHAJIOTY, 00eCIeYnBaTh ICUXOJIOTHUECKYIO U
HMOIMOHATBHYIO KOM(OPTHOCTH OOILEHHS);

4, HaBpikamu paboThl ¢ KOMITBIOTEPHON TEXHUKOM.

Ilemaroruvyeckmne TeXHOJIOTMH, 0OeCIIeYNBAIOIIHE
peasin3anuio 00pa3oBaTeIbLHON NPOrPaAMMBbI
[Iporpammoii mpenycMaTpUBaIOTCs KaK TPYINOBHIE, TAK WHIWBUIYAIbHBIC 3aHATHS,
MO3BOJISIIOIINE TIEAArory OpraHu30BaTh 0O0yYeHHE MIKOIbHUKOB, UCIIONIB3YS MO BHIOOPY UITH B
COBOKYITHOCTH Pa3IMYHbIC yTH: WH(OOPMAIMOHHBIN, TUCKYCCUOHHBIHN, TBOpueckuid. Cpenu HUX
MO>KHO BBIJICIIUTH Takue (POPMBI, KaK:
- JIeKUMOHHEBIC 3aHATHSI,
- becena, nuckyccus;
- Pabora co cipaBouYHOM JIUTEPATYypOM, BBITIOJHEHUE CAMOCTOSITEIbHBIX UCCIICI0BAHUI;
- Texnonorust mpo6iIeMHOr0 00y4YECHHUS;
- Hcnonp30oBaHus KOMIBIOTEPHBIX TEXHOJOTUN B MIOMCKAaX MaTepuaia ajisi COOOIIeHUH, B
CO3IaHUU TEMATHUYECKUX MPE3CHTaIUH.

I[I/ICTaHIII/IOHHBIe 05p330BaTe.TII>HbIe TEXHOJOI'MA

CepBucsl 1151 NpoBeIeHUS BUACOKOH(EPEHIINI:

* Discord (becrnatHblil MecceHKEp C MOAIEPKKON BUIEOKOH(PEPEHIU, T0JI0COBOM U
TEKCTOBBIH YaT).

* Skype (ILmomranka asst mpoBeAeHUs BUaeoKOHBepeHIui 10 S0 yenoBeK, BO3MOXHOCTh
COBepILIATh WHAMBHIyalbHbBIE U TPYIIIOBHIE FOJOCOBBIE U OeCIIaTHBIE BUACO3BOHKH, a
TaK)Xe€ OTIPABJISITH MTHOBEHHbIE COOOLIECHUS U (Pailsibl IPYTUM MOJIb30BATEISAM).

* Zoom (IInatdopma ans npoBeneHus oHalH-3aHATUH. becriatHas yyeTHas 3anuch
MIO3BOJISIET TPOBOANTH BUJCOKOH(DEPEHINIO ATUTENBHOCTHIO 40 MUHYT C BO3MOXHOCTBIO
oHyaiH-00mmenus 10 100 yenosek. B margopmy BcTpoeHa MHTEpaKTUBHAS JOCKA, MOYKHO
JIETKO U OBICTPO MEPEKIIoYaThCs ¢ JEMOHCTPALMU SKpaHa Ha Jocky Hannuue yata, B
KOTOPOM MOKHO MHUCATh COOOIIEHUs, epeaaBath Gailisl).

Iinargopmbl 1J151 OHJIAHH 00yYeHUS:

» Stepik (Poccuiickast oOpazoBarenbHast IIaTopMa U KOHCTPYKTOP OECIIIaTHBIX OTKPBITHIX
OHJIalTH-KYPCOB U YPOKOB).

* Yuu.Py (B nnynom kaOuHeTe neparory OecrjiaTHO JOCTYIEH cepBUC «BupTyanbHbIi
KJIacC» I MPOBEACHUS MHAUBHYAIIBHOIO U IPYIIIIOBOIO OHJIAMH-YPOKOB C BUEO.
Ilenaroru ¥ y4eHUKHU MOTYT BUAETH U CIIBILIATH APYT APYra, a TAKKE I1€1aror MOXKeT
J€MOHCTPUPOBATh YUEHHUKaM MPE3EeHTAllUH, JIEKTPOHHBIE YUEOHUKHU U HCTIOJIb30BAaTh
BUPTYaJIbHBIN MapKep U BUPTYAIbHYIO YKa3KYy).

* «SIKnace» (CepBuc 1OBOJIBHO MPOCT B UCHOIB30BAHUU: TIE1aror 3a4a€T MPOBEPOUHYIO
paboTy, peOEHOK 3aXOIUT HA CAlT U BBHIMOJIHAET 3a/1aHUE; €CIIU PEOCHOK JOMyCKaeT
OLIMOKY, eMy OOBACHSIOT X0/ PEIlIeHHS 3aJaHusl U MIpeIaraioT BbIIOIHUTD IpYTroi
BapuaHT. [legaror nosydaer OT4ET O TOM, KaK YUEHUKH CIIPABIIIOTCS C 3aJaHUSIMU).

CounanbHble ceTn: BkoHTakTe, BaTcan, no3Bossioniye co3iaHue 3aKphIThIX WX ITYOJIHYHBIX
COOOIIECTB ¥ YaTOB JJIs TPYIIIBI MJIM HANIPABJICHUS IeATEIbHOCTH. B coob1iecTBax MOXKHO HE TOJIBKO
myOJINKOBATh 3alUCH C BaXKHON MH(OpMaIiei n y4acTBOBaTh B 00CYXK/IECHUSIX, HO U XPAaHUTb



y4eOHBIC JOKYMEHTBI, KOHCIICKThI, YUCOHUKH, CO3/IaBaTh PSIMbIC TPAHCIISIIMH JICKITUH 1 3aHATHA,
3alKCHIBATh BUICO, pa3MelIaTh Y4eOHbIC MaTEPHAIIBI: PE3CHTAIIUH, TAOIHIIbI, KAPTUHKHU, ayIHO, -
BHIeO(DAMITBI U JIp.

Cnucox aureparypsl

1. Anekcunckuii, B. H. 3anumaresbHbie onbITh 10 xumun: Kuura mis yaurens / B. H.
AJnekCUHCKUM. — 2-€ u31., ucnap. — M.: [Ipocsemenue, 1995. — 96 c.

2. bunosuiikuii, M. 3anumarenbHas xumust. Kpucramiel, rassl v ux coeauneaus. / M.
bunosunkuii — M.: ACT, 2018. — 121 c.

3. Bockpecenckuid, I1. M. Texnuka madoparopusix padot / I1. M. Bockpecenckuii. — 9-e uzm. — JI.:
Xumus, 1970. - 717 c.

4. Taopuensn, O.C. HacronpHas kHura yuurens. Xumus. 8 kiacc: Meroaudeckoenocodue. / .
["a6puensa, O.C. Bockoboiinukosa H.II., SlmrykoBa A.B. — M.: JIpoda, 2008.

5. Kykymkus FO.H. Xumus Bokpyr Hac / HO. H. Kykymikun — M: Beicias mkosa, 1992.

6. Crenun, b. [I. 3anumarenshbie 3aganus u 3ddextHsie onbiTel o Xxumun / b. J.Crenun, JI.
10. Anmukb6eposa. — M.: [Ipoda, 2002. — 432 c.

~

Axodd, P. UckycctBo pemenus mpodieM. M.: Mup, 1982;

8. Amamosuuy, T.I1., Bacunnena, I.1., MeukoBckuii, C.A. COOpHHK OJTUMITHAIHBIX 33729 110 XUMUH.
Munck: Hapoanas acsera, 1980; borosiBnenckas J1.b. Ilytu k TBopuectBy. M.: 3Hanue, 1981;

9. Epsrun, [.I1., umkuH, E.A. Metoauka pemenus 3aaa4 o xumun. M.: [Ipocsemenue, 1989;
KonkypcHblii sk3ameH mo xumun: PykoBocTBo 1is abutypuentoB. B 6 4. // mon pen. H.E.
Ky3pmenko. M.: U3n-s8o MI'Y, 1992;

10. Ky3bemenko, H.E., Epemun, B.B., [Tonikos, B.A. Xumus a5s MKOJIFHUKOB CTapIINX KIACCOB U
MOCTymarmmux B By3bsl. M.: JIpoda, 1995;

11. KymHapes, A.A. Yuumcs pewmats 3agaun no xumun. M.: llkona-ITpecc, 1996;

12. Jlmpun, P.A., Monouko, B.A. Xumus mist abutypueHToB. OT CpeHEH MIKOJIBI K BY3y. M.:
Xumus, 1993;

13. CemenoB, M.H. 3amaun mo XuMu# MOBBINIEHHOW CIIOXHOCTH Jijist abutypueHToB. B 4 4. JI.: U3n-
Bo JIT'Y, 1991;

14. Cyposuesa, P.I1., CaBunkuit, C.H. 3ananust mo XuMuu JJisi CAMOCTOSITEIHHOM paOOTHI yUauxcsl.
M.: IIpocsemenue, 1991; Xumnueckue onumnuaasl B mkose. /Coct. C.H. Ilepuatkun. M.: HIIO
«ObpazoBanuey, 1997,

15. Xomuenko, I'.H., Xomuenko, N.I'. 3agaun mo XuMuu AJsl MOCTYMaOMuUX B BY3bl. — M.: HoBas
Bomana, 1997,

16. Ulrpemmuiep, I'.1., XoxnoBa, A.J. Metoanka pemeHus pacdeTHbIX 3a1a4 1o xumuu: [Tocodue
st yautens. M.: [Ipocsemenue, 1998.

Cnucok JiuTeparypsl VISl AeTeil B poauTesIei

1. Epsirun, J.I1., I'paboBsriii, A.K. 3anauu u npumepsl 1o XUMUU C MEKITPEIMETHBIM
cozepkanueM (creunpeamMersl). M.: Beiciias mkona, 1989;

2. KoHKypCHBIN K3aMeH 1o XUuMuH: PykoBoacTBo juist abutypuertoB MI'Y. Tlox pen.
H.E.Ky3bmenko. M.: U3n-8o MI'Y, 1993;

3. Ky3wemenko, H.E., Epemun, B.B., IToniko, B.A. XuMus 1)1 IIKOJIEHUKOB CTAPIITHX KJIACCOB U
noctymnaroumx B By3bl. M.: [Ipoda, 1995;

4. Kymmnapes, A.A. Yaumcs pemats 3anauu o xumuu. M.: [lkona-IIpecc, 1996; Jlugun P.A.,
Mornouko B.A. Xumus ans abutypuentoB. OT cpenHei mkomsl K By3y. M.: Xumus, 1993;
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