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1.ITIOACHUTEJIBHASA 3AIINCKA

JlononxuTensHas obimeo0pa3oBaTenpHas mporpamMmma «XUMHUs B ONBITaX» COCTaBJICHA
Ha OCHOBE HOPMAaTHBHBIX JJOKYMEHTOB:

e O@enepanpHplii 3akoH P® ot 29.12.2012 r. Ne 273-®3 «OO0 ob6pa3oBaHuHM B
Poccuiickoi @enepannn»;

e [Ilpuka3 MunucrepctBa oOpa3zoBaHuss W Hayku Poccuiickoii @enepanmuu ot
09.11.2018 1. Ne 196 «O6 ytBepxkaenun Ilopsimka oOpraHu3alii W OCYIIECTBICHHS
00pa3oBaTEIbHON A TENBHOCTH MO AOMOIHUTEIbHBIM 0011€00pa30BaTEIbHBIM IPOrPaMMaM»;

e [locranoBiieHne [7MaBHOroO rocyaapCTBEHHOIO CaHUTApHOro Bpauda Poccuiickoi
@enepaunn ot 04.07.2014r. Ne 41 «O6 yrtBepxkaenun CanlluH 2.4.4.3172-14 «CanurtapHo-
SMHUJIEMHUOJIOTHYECKHE TPEOOBAHNUS K YCTPOMCTBY, COIEP)KaHUIO U OPraHU3aluU PeXUMa paboThI
00pa3oBaTeIbHBIX OpraHU3aIUil JOTOTHUTEIHHOT0 00pa30BaHUS AETEI;

e Pacnopsikenue IIpaBurenscrBa Poccuiickoit @enepanun ot 04.09.2014 Ne 1726-p
«O6 yrBepkaennn Konuenuuu pa3BuTHs JONOJHUTEILHOIO 00pa30BaHus AETEN»

e Pacnopsbkenue IlpaButenscrBa Poccuiickoit @enepanun ot 24 ampens 2015 r. N
729-p, «Pa3paboTka MpeanoKeHui 0 CpoKax peau3alui JTOMOJHUTENbHBIX 00IIepa3BUBAIOIINX
IPOrpaMMm»

IIporpamma «Xumusi B ONbITaX» SIBJISIETCA MOAU(PHUIMPOBAHHOM

HanpagjeHHOCTb NPOrpaMMbl — €CTECTBEHHOHAYYHAs
AKTYaJIbHOCTb NPoOrpaMmmbl. XuMus — Hay4dHasi TUCIHUILIMHA, PA3BUBAIOIIAS] YMEHUE JIOTUYECKHU
MBICJIUTh, BUJIETh KOJMYECTBEHHYIO CTOPOHY MIpeaMera (BEIIeCTBA) U SBJICHUH, Je1aTh BRIBOJBI U

0000menust. OCoOEHHOCTBIO JTAHHOW IPOrpaMMBI SIBJIIETCS TO, YTO B HEH OCYIIECTBISETCS

OponecaACBTUYCCKAsd IIOArOTOBKa JI1 H3YUYCHHA XHMMHH B IICPCICKTHBC Ha IMOBBIICHHOM HJIA

yriayOJIEHHOM YPOBHSAX, BO3MOKHOCTh MO3HAKOMMTBCSI C BBOJIHBIMM pazjienaMu; oOydaroluecs,
KOTOpPBbIE€ NpPOSIBUIM IOBBIMIEHHBI HMHTEpPEC K TE€M HWJM HHBIM TEMaM, MOTYyT IpPH IOMOIIU
UHIUBUAYAIbHON y4eOHO-MCCIEN0BaTEIbCKOW PabOThl O3HAKOMMTHCA C MaTEpUagoM, KOTOPBIH
BOOOIIIE HE U3yJaeTcsl B MIKOJIBbHOW porpaMMe.

[IporpaMMy OTIHMYaeT M 3CTETUYECKHI acleKT, Ype3BbIYaitHO BasKHBIH [T GOPMUPOBAHUS
MHTEJUIEKTYalbHOTO IMOTEHIMaJa O0YyJaroIlUXcs, pa3BUTUS MX I[103HABATENIbHBIX HMHTEPECOB HU
TBOPYECKOW aKTMBHOCTH, ITIOCKOJIbKY T'PAMOTHO ITOCTABJICHHBIE XUMHYECKUE DKCIIEPUMEHTBI MOT'YT
ObITh OLIEHEHbl M C 3CTETHYECKOM TOUKH 3peHus. OO0 3TOM TrOBOpSAT, HallpUMEp, UCTOPHUECKUE
Ha3BaHUS HKCIIEPUMEHTOB: «aepeBo lOnurepay», «3010TOH AOXKIbY», «TpO3a B MPOOUPKEY, «3UMHUN
caJy, «BYJKaH Ha CTole» U T. A. B conepkaHuu mporpaMmbl OTpaXkeHa UCTOPUS XUMUHU M Ororpadun
BEJIMKMX YYEHBIX, C JESATEIBHOCTBIO KOTOPBIX CBSI3aHbI T€ WJIM MHBIE OTKPbITHA. Ha 3aHATUAX MHPOKO
UCIIOJIB3YETCSl HAIJIAHBIA MaTepuasl, BOSMOKHOCTH HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTMH H
TEXHUYECKHUX CPEICTB 00y4eHMs B TMOKa3e (parMeHTOB MCTOPUU CTAHOBJICHUS M PAa3BUTHUS XUMHUU KaK
Hayku. CopepikaHMe 3aHATHH HAalpaBIEHO HA OCBOGHME XUMMYECKOH TEPMMHOJOIMH, KOTOpas
UCIIONIB3YETCSl /ISl pellleHHs 3aHMMATEeNbHBIX 3a/1ady, KOTOpbIE BIIOCIEACTBHU IOMOTYT pedsiTaM
NpUHUMAaTh YydacTHe B WrpaX, KOHKypcaX, oiauMmuanax. JlaHHBII Kypc OCYHIECTBIISET Yy4eOHO-
IIPAKTUYECKOE 3HAKOMCTBO CO MHOTMMM Pa3JelaMy XUMHH, YIOBJIETBOPSET IIO3HABATEIIbHBIM HHTEPEC
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K IpobjieMaM JIaHHOM TOYHOM HAayKH, pa3BMBAET KPyrosop, yriIyOsisieT 3HaHUS B JAHHOM HaydyHOMH
JHCLMILIVHE.

HoBu3na 3axirouaercs B TOM, YTO MHOTME BOIIPOCHI XMMHUHU HEPA3PbIBHO CBSI3aHBI C
¢u3ukoi, 6uonorueil U sKkosiorueil, U 0OpPa3OBaHHOMY 4YEJIOBEKY, YeM Obl OH HE 3aHUMAJCS B
OyayuieMm, Moje3Ho uX 3HaTh. [lo3ToMy B nMaHHOM 00pa3oBaTENbHONM NporpamMme peajm3yeTcs
CHHTEeTHYeCKMii MOAX0] K eCTCCTBEHHOHAYYHOMY 0OOpa30BaHHUIO, KOTOPBIA MO3BOJSET, C OIHOM
CTOPOHBI, C(POPMUPOBATH LEIOCTHOE MPEACTaBICHUE O MHUpE, 4, C APYroil CTOPOHBI, OOJIErYUTh
MTOHUMAaHHE CIIOKHBIX XMMHUECKUX MPoOJIeM.

Ilenaroruyeckas neaecoodpasHocTb. Kak n3BecTHO, XMMHS CUUTAETCS B IIKOJIE OJHUM
U3 CaMbIX CJIO’KHBIX MTPEIMETOB U BBI3BIBAET Y MHOTMX LIKOJBHUKOB HEAOIOHUMAaHUE U HETIPUATHE
C IIepBOro roja o0y4yeHusl.

Cpeny npuyunH TaKOro BOCIPUATHS IPEIMETa MOXKHO Ha3BaTh HEONPaBJAaHHO OOJIbIION
00BEM M SKJIEKTUYHOCTh Y4eOHOIr0 MaTepraa B MIKOJIbHBIX IIPOrpaMMax, a TaKKe HEAOCTATOUHYIO
MOTHUBHUPOBAHHOCTh JI€TEN K U3YUEHUIO XUMHH.

Kpowme toro, B nocnenHue roasl HabI0Ja€TCsl COKpaLeHUE YacOB, OTBOAMMBIX Ha XUMHUIO .
Jlaneko He 1Jid BcexX JAeTeil XuMmus cTaHeT Oyayluel mpodeccueil, Mo3TOMYy HHTEpeC K MpeaMeTy
[aJaeT, KaK TOJbKO BO3HUKAIOT CJIOXHOCTU B IIOHMMAHUU T€X WJIM UHBIX T€M, TPYIHOCTH B
pelleHuy 3aaad, MpoodaeMbl IPU NMPOBEAECHUH J1abopaTopHbIX paboT. [IIKOJPHUKN YacTO CYMTAIOT,
YTO XUMUYEcKasi TEOpUsI CyXa U 3aIlyTaHa.

CoBepiieHHO WHas mo3uius GopMupyercss y peOEHKa Tpu BOSHUKHOBEHHHM COOCTBEHHOMN
3aMHTEPECOBAHHOCTU B U3YUYEHHHU NIPEIMETA.

JlanHas oOpa3oBatesibHas MporpaMma OpHEHTHpOBaHA Ha TO, YTOOBI MHTEpEC K XHUMHUU
BO3HUK M 3aKpenuJics 61arogapsi UCMOJIb30BaHUIO B 00YYEHHH HCCIIE0BATEIBCKOT0 MOAX0/a, TIPU
KOTOPOM JI€TH TOCTHTalOT MPEAMET XUMHUHU uepe3 coOCTBEHHOE yueOHoe uccienoBaHue. Takoi
MIOJIXOJ] MO3BOJIAET OOYYAIOUIMMCS HE TOJIBKO OCBOMTbH IOHSATUHMHBIM ammapar M 3allOMHUTH
HEKOTOpble BaxkHble (aKThl, HO W IOJYYUTb HABBIKM IIPOBEAEHHUS CAMOCTOSTENILHOIO
YCCIIEIOBAHUs, KOTOPblE MOTYT OBbITh IOJIE3HBI JUI IOCIENYyIOIlel caMmopeaiau3aluu B Jr000H
Ipyroil obsiacty yueOHoM u B OyyiieM npodhecCuoHaIbHON ASSITENbHOCTH.

Hcxonst n3 Takoro noaxoja, B EHTP 0Oy4UEHMsI 110 JaHHOU MPOrpaMMe CTaBsITCS pa3BUTHE
€CTECTBEHHOHAY4YHOI'0O MHUPOBO33DEHHUS U OBJAJCHHME HCCIENOBAHMEM KaK METOJOM Hay4dyHOI'O
no3HaHus. [1oaToMy Ha 3aHATHAX OO0JIBIIIOE BHUMAHUE OTBOAMTCSA MPAKTUUYECKUM paboTaM pa3HbIX
BUJIOB, IPUUEM 3HAUUTEIHHOE BpPEMS yIIEJSETCs IPOBEIECHUIO CaMOCTOSITENIbHBIX UCCIEJOBaHUN 10
BbIOpaHHBIM TeMaM. HachllleHHOCTh HauaJbHOIO MepHo/ia U3Y4eHHsI XUMUHU JIEMOHCTPAIIMOHHBIMU
OIbITAMHU CTUMYJIMPYET HHTEPEC K XUMUU U KEJIaHUE U3Yy4aTh 3Ty HayKy.

[Iporpamma BBICTpOEHA TakK, 4YTO B JajbHEHIIEM BHUMAaHHUE JETE€d Ha 3aHATHAX

HaIlpaBJICHO HA BBIIIOJIHCHUEC OIIbITd, U3YYCHHUC, Ha6J'IIOI[eHI/Ie u (I)I/IKCEU_II/IIO €Tro pE3yJjibTaTOB BO
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BCeX MOAPOOHOCTSX. B aTOM ciiydae mpuémbl U JIEHCTBUS BOCIPUHUMAIOTCS O0YYArOIIMMHUCS HE
KakK BOJIIECOHbIE MAHUITYJISIIMM, a KaK 3aHUMaTelbHas He0OX0IUMOCTb, 0€3 KOTOPOil HEBO3MOXKHO
OCYLIECTBUTH CTOJIb IPUBJIEKATENbHbIE 1JI1 HUX XUMUYECKUE MPEBPAILICHHUS.

OTanunTeIbHON 0CO0EHHOCTHIO NMPOrpamMmbl «XHUMHS B OINBITaX» SBJAETCS TO, YTO
JaHHas 00pa3oBaTelIbHAsI TPOrpaMMa UMEET €CTeCTBEHHOHAYUHYIO HAIPABJICHHOCTh C 3JIEMEHTAMHU
XY 0’KECTBEHHO-3CTETUYECKON HAMPABIEHHOCTEH, TaK KaK 3HAKOMHUT C UCTOPUYECKUMU aCIIEKTaMHU
CTaHOBJICHMS M Pa3BUTUSI XUMHH, a TAK’KE Pa3BUBAET MOCPEACTBOM IIpeIMETa XUMUH ICTETUYECKOE
BOCIIPUSITHE OKPYXKAIOIIEr0 MHpA, YTO HIPAeT BAXKHYIO pOJIb B TOBBIIIEHUH BHYTPEHHEH
MOTHBAIIUU K OCBOCHHUIO 3TOTO IIpenMera u (GOpMUPOBAHUU OOIIEH KyIbTYPhl 00yUJaOIInXCsl.

Bospacr. IlporpamMma opueHTHpOBaHa Ha Bo3pacT oOywarommxcs 14-15 ner. us
0o0y4eHHs TPUHUMAIOTCS BCE KEJAIOUINe, YTO TAeT BO3MOXKHOCTh 3aHUMATHCS C Pa3HOOOPa3HBIMHU
KaTeropusiMM J€Te: OJApEHHBIMH, IE€TbMHU U3 TPYII COLMAJIBHOIO PHCKA, AETbMH U3 CEMEU C
HU3KUM COLIMAJIBHO-I)KOHOMHYECKUM CTaTyCOM.

dopma o0yueHHsI — O4YHAs, ayAHUTOPHBIC, BHEAYIUTOPHBIEC (IKCKYPCHH, MPAKTHUUECKHE
paboThI), TEOPETUUECKHE U MPAKTUYECKUE 3aHATHS.

®opma opranusaunuu 3aHaTuii. B nporpamme s¢pdekTrBHO coueTaroTcs
WHIVBUIYalbHbIC, TPYIIOBBIE H KOJUIEKTUBHBIE ()OPMBI paOOTHI.

O0beM M CPOK OCBOCHUSI NPOrpamMMmbl, pexxkuM 3aHaTHi. [[pogoIKUTENTBHOCTH
yaeOHoro rona — 34 yueOHBIX HeZleNb, Harpy3ka 2 Jaca B Hejeno (Bcero 68 yacoB B rox). 3aHITUS
MPOBOMAATCS C IOCTOSIHHOW CMEHOMU AeATENBHOCTH.

[IpoucxoauT yriyOsieHME MOJNYyYEHHBIX 3HAHUW MO XMMHMHM C aKIEHTOM Ha IOJIy4YeHHe
HaBBIKOB CaMOCTOSTENILHOM HCCIIE0BATENbCKON paboThl. dopMa 3aHATHN MpeaycMaTpPUBAET
COUETaHUE TEOPETUYECKOW YacCTH C MOCIEAYIOIIeH MpakTUYEeCKOM MPOBEPKOM M 3aKperjeHueM
MOJIYYeHHBIX 3HAHHUH IMyTEM MPOBEICHUS Pa3IMYHBIX ONBITOB HA Oa3e XUMUUECKOH J1abopaTopuu.

Cpok peanuzanuu nporpamMmbi-1 ToJ.

2. lenu 1 32124 MPOTpaMMBbI
Hean NpOrpamMMmsbI- o0yueHue N paKTUY €CKOU XUMUH, pa3BuUTHE
€CTECTBEHHOHAYYHOTO0 MHUPOBO33PEHUS] M JMYHOCTHOM MOTHBALMM K TMO3HAHHUIO 4Yepe3
HCCIIEI0BATENIbCKYIO IESITEIBHOCTD B MPOLIECCE U3YUECHHS XUMUU.
3agaum:

Oobyuaomue:

JaTh TPECTaBIeHNE 00 OCHOBHBIX MOHSATHIX HEOPraHUYECKOM XUMUU — aTOMax, HOHAX U
MOJIEKYJIaX; O KiIacCHu(UKAINN HEOPraHUYECKUX COCTUHEHUM Ha KHCIOTHI, OCHOBAaHUS U
COJIH;

06yLII/ITB OCHOBaM HpaKTquCKOﬁ XUMHHU: AaHAJIN3Y U CUHTC3Y,
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® Hay4WUTh IPUHLUIAM U METOAUKE IPOBEIEHUS UCCIIE0BATENIbCKOM paboThl;

e 00yuuTh paboTe ¢ XUMHUECKUMHU PEAKTHBAMHU U MPUOOpaMM, MPOBEACHUIO MPOCTEHIINX
71a00paTOPHBIX ONEpalluii: HarpeB, MEePeroHka, SKCTPaKus, (GUIbTPOBaHUE, B3BEIIMBAHNE
UTI.,;

® O03HAaKOMHUTb C IIPOUCXOXKIACHUEM M PA3BUTUEM XUMHUH, HCTOPUEH ITPOMCXOXKIECHUS
XMUMHUYECKUX CUMBOJIOB, TEPMUHOB, ITOHSTHII;

® [I03HAKOMUTbH CO CTAPUHHBIMHU IKCIEPUMEHTaMHU;

® HayuyuThb CAaMOCTOSTENbHO HaMedaTb 3a7ady, CTaBUTb JKCIEPUMEHT U OOBSACHATH €ro
pe3yJibTart.

® [OJrOTOBHUTH K U3yUYEHHIO XHUMHUHU Ha MOBBIIIEHHOM MJIH YIIIyOJIEHHOM YPOBHE.

PassuBaromme:

®  pa3BUTh HAOIIOJATENBHOCTD U MCCIIEI0BATEIbCKUI HHTEPEC K IPUPOIHBIM SIBICHUSIM;

® pa3BUTh Y 00yYaroIMXcs MHTEPEC K MO3HAHUIO, K IIPOBEICHUIO CAMOCTOSITEIbHBIX
HCCIICTOBAHNH;

®  pa3BUTh AKKYPaTHOCTb, BHUMATENbHOCTb, CTPOIOCTh B COOMIIOIEHIH TPEOOBAHNUN TEXHUKU
0e30IMacHOCTH;

e BbIpa0OTaTh NEPBOHAYATIbHBIE HABBIKM PA0OTHI CO CIIELUAILHON JIUTEpaTypoii;

e chopMUPOBATH U PA3BUTh MOJIOKUTEIBLHYIO MOTHBALIMIO K JIaJbHEHIIEMY H3YUEHUIO
€CTECTBEHHBIX HaYK;

®  Da3BUTH 03HABATEIbHYIO U TBOPUYECKYIO AKTUBHOCTD;

®  DPa3BUTh 3CTETUUECKOE BOCIPUSATUE CTPYKTYPHI, HGOPMYII XUMUUYECKUX 3JIEMEHTOB,
pe3yJibTaTa COOCTBEHHOM €A TENbHOCTH.

BocnurareabHble:

® BOCIHTATb KOJUIEKTUBU3M;

® BOCINHTATh IIPABWIBHBINA TOAXOJ K OpraHU3aluy CBOEro J0Cyra ;

® BOCIHTATh YOEXKIEHHOCTDH B I03HABAEMOCTH OKPYXKAIOLIET0 MUpa U HEOOXOAUMOCTH
HKOJIOTUYECKU TPAMOTHOI0 OTHOILEHUSI K CpeJie OOMTaHMUSL.

3. Conep:kaHue NporpamMmbl

VYueOnsriit man (72 gaca)

Ne  |Ha3Banue pa3ieioB U TeM KouuyecTBo yacoB
n/n Teopus  |[IpakTuka Bcero
DopmbI
arTecTanuu
1 BBeaenue B nporpammy 1 1 2 YceTHBIN onpoc
11 CobecenoBanue ¢ 1eTbMu. BBomHOE 1 1 2 VYcTHBINM onpoc
3aHITHE.
2 [Mpeamer xumum 4 4 8




2.1 [TonsiTus: aToM, MOJIEKyJia, JIEMEHT 1 1 2 XUMHYECCKHI
JTUKTaHT
2.2 Ou3nvecKre U XMMUYeCKUe SBICHUS 1 1 2 Pemenue
TPEHUPOBOYHBI
X YIpaKHEHU !
2.3 UYucThie BEIIECTBA U CMECH. 1 1 2 Pemenue
Paznenenue cmeceit TPEHUPOBOYHBI
X YIpaKHEHUI
24 3aKOH COXpaHEHHS MacCChl 1 1 2 VYcTHBINM onpoc
3 XuMuYecKue peakiuu 2 1 3
3.1 [Tonarue o XumMH4ECKOM 1 1 2 Brinosnnenune
B3aMMOJICHCTBUU MPAKTHYECKUX
BEIIIECTB 3aJaHuN
3.2 [TpunnuIBEI rpaduyeckoro 1 - 1 Pemenne
oTo0pakeHus TPEHUPOBOYHBI
peakuui X YIpaKHEHUU
4 CoBpeMeHHOeE J1aGopaTopHOE 1 1 2 TectupoBanue
obopyaoBaHmne
5 PaGora ¢ razamu 2 3 5
5.1 PazButne xumuu. Onsite JK. 1 - 1 YCcTHBIN onpoc
IIpuctnu,
K.-B. Illeene
5.2 Bonopon, kucinopoa u ammuak 1 3 4 Pewienne
MIPAKTHYECKUX
3a1aHUI
6 HcTopust XuMuu. 1 3 4 TecTupoBanue
JTanbl B H3y4YeHHHU Fa30B U
pacTBOpPOB
7 PaboTa ¢ pactBopamu. Bona 4 5 9
7.1 [loHsTHSA: pacTBOP U pacCTBOPEHHE 1 1 2 YCTHBIN onpoc
7.2 Kpucrammnst 1 1 2 VYcTHBINH onpoc
7.3 [I€noun 1 KUCITOTHI 1 2 3 Pemenne
TPEHUPOBOYHBI
X YIpaKHEHUU
7.4 Comu 1 1 2 Pemenue
TPEHUPOBOYHBI
X YIpaKHEHUU
8 Xumus Bokpyr Hac. IIpasauuynas 1 - 1 YcTHBIN onpoc
XHMHSA
9 MeTanabl M UX cOeTMHEHUS 3 2 5
9.1 Mertanibl 1 UX COEAUHEHUS — CTOMKHUE 1 - 1 VYeTHbIM onpoc
u
aAKTUBHBIC, TBEPIIBIC U MATKHE,
JparoleHHbIe
9.2 MeTansbl OCHOBHBIX TPy 1 2 3 Pemienne
MIPAKTHYECKUX
3alaHUN
9.3 MerTasnibl TOOOYHBIX TPYIIIT 1 - 1 Pemenne
MIPAKTHYECKUX
3aaHul
10 JIEKTPOXUMHA 3 1 4
10.1 l"anpBaHMYECKHE 3JIEMEHTHI 1 - 1 VYceTHbIN onpoc
10.2 YcTpoiicTBo O6aTapeiiku 1 - 1 YcTHBINH onpoc
10.3 Kopposus merannos. 1 1 2 BrimonHenue
3amnmra OT KOPPO3UH MPAKTHYECKUX




3alaHUN

11 Keaes3o. CpoiicTBa xkeJie3a
111 OCco0EHHOCTH XKeje3a U COEINHEHUI Brimonuenune
xKeresa. TPEHUPOBOYHBI
Marneruszm X yIpaXXHEHUU
11.2 Peakuuu coenunenuii xenesa. Brinosnenune
Xumuueckast MPAaKTUYECKAX
panyra 3aJaHui
12 HemeTanbl
12.1 Cepa u docdop — THIUIHBIE Brinonnenue
PEACTaBUTEIN MPAKTHYECKUX
HEMETaJIOB 3alaHUN
12.2 I"anorensl. CXOACTBO U pa3Indus TecTtrupos
aHue
12.3 OKHCIUTETHbHO-BOCCTAHOBUTEIbHBIE Brinosne
peaKIuu B HUE
OBITY U B JJAOOPATOPUH MpPaKTH4e
CKHUX
3aJaHU I
13 I'eneTnueckasi cBsI3b
HEOPraHuYecKux
COeIUHEeHUI
13.1 MHuoroo0Opa3ue HeOPraHMYECKUX Pemenue
XUMHAYECKUX TPEHUPOB
BEILIECTB U PEAKIU OUHBIX
YIpaKHe
HUI
13.2 OKcHIpl METAIOB M HEMETAJLJIOB Brinonne
HUE
MpaKTH4ye
CKUX
3aJaHU I
14 MHoroodpa3ue opraHu4ecKux
COeIUHEHUI
14.1 | MHoroo0pa3ue coeAMHEHUH yriepoaa Y CTHBIH
onpoc
14.2 Moromue BeniecTsa Brinosne
HUE
MpaKTHye
CKHUX
3aaHui
14.3 Kpaxmain u riroko3a BrinosHe
HUE
MpaKTH4e
CKUX
3alaHuN
14.4 Oprannydeckue BenecTBa B IPUPOAE Pemenue
TPEHUPOB
OYHBIX
yIpakxHe
1502071
15 AHAaJIN3 M 0YUCTKA BellleCTB
15.1 | Wnauxatopsl. [lonydenue u uzyuenue BelnosHe
CBOWCTB HUC

[MPAaKTU4IC




CKUX
3a1aHUI
15.2 CniocoObl 00HapYKEHUSI KATHOHOB U 1 1 2 Brimosne
AHUOHOB. HUe
LBeTHBIE peakunu. AHAIU3 CMECU [IPaKTU4E
coJien CKUX
3aJlaHUN
Hroro 33 35 68

Conep:xanue kypca (684.)

Pa3nen 1. Beenenne.

Tema 1.1. CoGecegoBanue ¢ neTbMu. BBOgHOE 3aHATHE.

BrisicHeHr e NCXOIHBIX MPECTAaBICHUN O MPEAMETe XUMHUH U 00JaCTH €€ IPUMEHEHUS.

TexHnuka 6e30macHOCTH. 3HAKOMCTBO € TpynIoi. Pacckas o copepkaHum MporpaMMBbl IEPBOro rojia
oOyuenus. [IpaBuiia moBeaeHUs B 1TaOOPATOPUH.

Ilpakmuueckan uacms. TexHuka O0€30MaCHOCTM B paboTe € XUMHYECKMMHM pPEaKTUBAMH,
JIEKTPONPUOOPaMHU U HarpeBaTeIbHBIMU PUOOPaMH.

Pa3nea 2. Ilpeamer xXumum.

Tema 2.1. [lousiTHSI: aATOM, MOJIEKYJIA, 3JIEMEHT.

[[TapocrepxHeBass Moneilb MOJEKYJbl. BemecTtBa BOKpyr Hac. BO3HMKHOBEHHME M pPa3BUTHE
TEOPETUUYECKUX MpeACTaBieHH 0 BemiectBe. Ctuxum ApuUCTOTENs M aTOMHCTHKa JleMokpuTa.
Pa3Butne atomuctuueckux mnpencraBieHuid B Tpyaax P. boitngs wm k. JaneroHa. 3akoH
IIOCTOSIHCTBA COCTaBa BEIIIECTB.

Ilpakmuueckasn wacmsp. 3HAKOMCTBO C KOJUIEKIIMEH XMMHUYECKUX BellecTB. [loctpoenue moaenei
MOJIEKYJI pa3HbIX BEILIECTB.

Tema 2.2. ®u3nueckue 1 XUMHYECKHeE SIBJICHHS.

SBnenus (I)I/ISI/I‘ICCKI/IG U XUMHUYCCKHUC. FOPCHI/IG CBCUH. I/ISYIICHI/IC pe€aKuuu ropCcHus.

Ilpakmuueckaa uwacms. IlnaBnenue napaguna. M3rorosnenue cBeun M3 napaduHa WM MbLIA.
Asnxumus («30JI0TOM T0XK/Ib» U TUPUTHI).

Tema 2.3. Uncrhle BelecTBa H CMECH.

[IpuponHeie cMecu — BO3yX, HEQTb, MUHEpaJibl. M3yueHne KomIeKIui.

Ilpakmuueckan wacme. [1paBuna paboTsl ¢ Becamu. B3pemBanue, NpuroToBiieHUE cMecel
MeTaJljla U HEMETAJLIA.

Pa3genenue cmeceid.

Ouncrka BELeCTB, EPEKpUCTATUIN3aLUS.

Ilpakmuueckan wacmp. ONBITH IO Pa3JEICHUIO CMeCEi.

Tema 2.4. 3aK0H cCOXpaHEeHHS MACChI.




XuMHyecKas peaklys Kak OTpak€HUe 3aKOHA COXPAHEHUSI MACCHI.

Ilpakmuueckasn uacms. lIpuroroBinenue cMecu Jlemepu.

Pa3zjnea 3. XumMuyeckue peakumu.

Tema 3.1. [lonsiTHe 0 XMMHYECKOM B3aUMO/IeiicTBMHU BelllecTB. [[pr3Haku XUMHUECKHX
peakuuii. HaGaroqeHne npu3HakoB XUMHUYECKOH PEaKIIUH.

Tema 3.2. IIpunnunel rpagu4eckoro orodpaxeHus peakuui. XuMAYECKUE YPABHEHHUS.
Ilpakmuueckasa yacms. [IpoBeneHre mMpOCTEHIIINX OMBITOB, BBISIBIICHUE U OMKUCAHUE 0COOEHHOCTEH
MPOTEKaHUs Pa3IMYHbIX PEaKIIHil.

Pa3nen 4. CoBpemenHoe 1aGopaTopHoe 000py10BaHue.

[Tpunuunel paboTel 00OPYIOBaHMS XUMHYECKOW JabOpaTOpuu: MarHUTHBIE MEIIANKH; BECh
MeXaHU4YecKue 1abopaTopHbIe, TOPCHOHHBIE, AaHATTMTHUECKUE; BHITSDKHOM MKa(; MydenabpHast medb.
Ilpakmuueckaa uacms. Vicnonb3oBanue o0OpyAOBaHUS IS MPOBEIEHUs JIAOOPATOPHBIX PaloT.
PaGoTa ¢ uentpudyroi, MUKpOCKOIIOM, MAarHUTHON MEIIAIKOM.

Pasznen 5. Padora ¢ razamm.

Tema 5.1. Passutue xumuu. Onsitsl Jx. [Ipuctiau, K.-B. Ieese.

«JlecHolt Ta3» U COCOOBI «yITydIlIEHUs» BO3AyXa.

Ilpakmuueckasa ywacms. OnbiTel ¢ CO2 1 O2. Texnuka 6e30macHoCTH IPH paboTe C razamu.

Tema 5.2. Bonopoa, kuciaopoa, aMMHuaK.

[Tonarue yncroTsl raza. I'pemyunii ra3. [1notHocTh rasa.

Ilpakmuueckasa wacme. [lonydenne Bogopoaa, KUcjaopoaa u aMMuaka. Mi3smepenue nioTHOCTH
rasa.

Pazgen 6. UcTopust XuMuu. ITanbl B M3y4YeHUH I'a30B U PACTBOPOB.

Hctopus Tpanchopmanuu npeacTaBieHul YIEHBIX O CTPYKTYpe Ira3000pa3HbIX BEIIECTB U TEOPUU
pactBopoB. M3yueHue cocraBa Bo3nyxa. Otkpbeitus /. Pesepdopmaa, A. JlaByasse u I'. KaBenauma.
Pa3Butue Teopun ropenns. OnposepikeHue Teopun ¢pioructona. Teopuu pactsopoB C. AppeHnyca
u JI. 1. Menneneena.

Pa3nen 7. Pabora ¢ pactBopamu. Boja.

Tema 7.1. IlonsiTUs1 pacTBOP U pacCTBOpPEHHUE.

TBépable, )KuaKKE, ra3000pa3Hbie pacTBOpbl. HackleHHbIl pacTBOP. HeHAChIIEHHBIH pacTBOP.
IlepechineHnsbiil pacTBOp. PacTBOPUMOCTb.

Ilpakmuueckasn yacmsp. IlpuroroBieHue  pacTBOPOB U3  JKUJIKOI'O CTEKJIA
«Heoprannueckuii jiec — 3araIoyHbIA U TPEKPACHBIN.

Tema 7.2. Kpucramibl.

KpI/ICTaJ'IJ'II/ISaHI/Iﬂ N3 NEPECBINICHHBIX PaCTBOPOB.

Hpakmuuecmm uacmo. BI)IpaHII/IBaHI/Ie MOHOKPHUCTAJIJIOB U3 HACBIINICHHOI'O pacTBopa.


http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

[Tomywyaem u pucyem KpucTauibl pa3HoOl (GOPMEIL.

Tema 7.3. lI1é109H ¥ KHCIOTHI.

PactBops! menoueit 1 kucior. Bona B ¢usuke, xumun u O6uonoruu. IlpupoaHsie ocMoTuueckue
SIBJIICHUS.

Ilpakmuueckas wacms. Y cTpaHeHHUE )KECTKOCTH BOJIBL. DJIEKTPOIUTHI. Jlucconuanusi.

Tema 7.4. Coan.

Muoroo0pa3sue coneit. Conu BOKpYT Hac, X peakiuu. Kpacora XuMU4ecKuX peaxiui.
Ilpakmuueckasn wacms. Kpuctamnmsanuus coJieid U3 )KE€TaTUHOBBIX MJIEHOK.

Pa3nen 8. Xumust Bokpyr Hac. IIpaspauynas xumus.

[TpuHuune! neiicTBus QpeliepBepkoB, XUMUYECKUX 3MEH, IPaKOHOB, XJIOMYIIIEK.

Ilpakmuueckaa wacmp. XUMU4eCKHe 3MeH U JIpakoHbl. (DOKyChl, OCHOBAHHBIC HAa M3MEHEHUH
I[BETa pacTBopa Ipu xumuyeckor peakuuu. Deiiepsepku. MbUIbHBIE My3bIPpH, O YEM OHU MOTYT
paccka3aTh?

Pa3znen 9. Metanibl M HX COeAMHEHHUS.

Tema 9.1. MeTaqjbl M MX COeJUHEHHUS — CTOHKHME W AKTHUBHbIe, TBEpPAbIE M MSTKHe,
AparoueHHbIe.

Mertamisl B Tabinue MenaeneeBa. CTpoeHHe aToMa Ha IIpUMEpPE aToMa MeTajlia.

Ilpakmuueckasn wacmp. usnyeckre 1 XUMUYECKUE CBOMCTBA METAJLIIOB.

Tema 9.2. MeTa/11bl 0CHOBHBIX I'PYIIIL.

CBoiicTBa, CTPOCHHE aTOMA.

Ilpakmuueckasa wacms. OnpiTel ¢ Sn u Al.

Tema 9.3. MeTa/u1bl TOOOYHBIX I'PYIIIL.

Menpb, cepedpo, 30510TO, IUHK. CBOWCTBA, CTPOCHHE aTOMA.

Ilpakmuueckaa uwacms. Kakue metamisl ecth B jamne HakaiuBanus (W, Mo, N). Iparomnennsie
Metassl. Beinenenne Au u Ag. «KaccueB mypmyp». BelpammBanue moHokpuctanioB Cu.
«/lepeBbsa» [1apanensca u FOnurepa.

Pa3znen 10. Daexkrpoxumusi.

Tema 10.1. 'anbBaHUYeCKHE 3JIEMEHTDI.

Ucropust otkpbrtus. [lonsitue o ranpBanuke. CocTaB M NPUHIMIB PaOOTHl TaIbBAHUYECKUX
JJIEMEHTOB.

Ilpakmuueckasn uacmes. Vizyuenue coctaBa U NpUHIMIA PAOOTHI Pa3IMYHBIX YJIEMEHTOB MMUTAHUS.
Tema 10.2. YceTpoiicTBo 6aTapeiiku.

Paznoxenue Boabl Ha BOAOPOJI U KUCIOPO/.

Ilpakmuueckan wacmp. OnbITH ¢ OaTapeiikamu.

Tema 10.3. Koppo3ust MeTa1s10B. 32a11UTAa OT KOPPO3HH.

[IprunHBI ¥ IOCIIEACTBHS KOPPO3UHU METAJIOB. 3allIUTa OT KOPPO3UH.
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Ilpakmuueckasn yacmsp. ONBITH 10 U3YYEHUIO KOPPO3UU METAJIOB U 3aIIUTHI OT HEE.
Paznea 11. Kese3zo. CBolicTBa keJje3a.

Tema 11.1. Oco0eHHOCTH KeJie3a U CoOeANHEHMI Keae3a. MarueTusm.

XKenesnsit Bek. Kenezo Bokpyr Hac. CreneHu okucieHus xxene3a. [lonsitTue Maruerusma.
Ilpakmuueckasa uacmo. KadecTBeHHbIE peaklMM Ha HWOHBI Jkelie3a. [lomyueHue mupodopHOro
xene3a. OmBITHI, 1EMOHCTPUPYIOIINE MarHETHU3M.

Tema 11.2. Peakuuu coenmHeHnmii xesie3a. Xummueckasi pagyra.

Oco0eHHOCTH COSUHEHUH Kese3a U UX PeaKInid.

Ilpakmuueckasa ywacmp. ONBITH IO MOTYYEHUIO PA3HOLBETHBIX COCAMHEHUH *Kelesa.
XuMuueckasl paayra i XuMU4ecKuid ceeTodop.

Paznen 12. HemeTauauanl.

Tema 12.1. Cepa u ¢ocop — THIIHYHBIE PEICTABUTEN HEMETAJLIIOB.

Coenunenus S u P. Xumuueckue cBoiictBa coenqunenuit S u P. Amorponus.

OKuCAUTETH HO-BOCCTAHOBUTEIBHBIE CBOWCTBA COEAMHEHUH cephl U (pocdopa.

Ilpakmuueckas uacmo. DeilepBepku Kak pUMep TUMUYHON OKHCIUTENBHO-
BOCCTAHOBUTEIBHOW PEAKIUU.

Tema 12.2. I'asiorennl. CxoacTBa U pa3jinyus.

Hcropust OTKPBITHS HEKOTOPHIX TajoreHOB. ['ajJoreHsl — onacHble U moJie3Hbie. YeM maxHer mope?
3auem opranuzmy moxa?

Ilpakmuueckasa ywacmp. ONBITH IO MOTYYEHUIO TaJOTE€HOB.

Tema 12.3. OKHCIUTEJIbHO-BOCCTAHOBHUTEIbHbIE PeaKUMu B ObITY U B J1abopaTopuu. OBP.
Ilpakmuueckasa yacmes. BriBeieHUE NSTEH U MOJIy4eHHE KPACOK. XUMHYECKHE BYJIKAHBI.

Pazgen 13. I'eneTudeckasi CBSI3b HEOPraHUYECKHUX COCAUHEHMH.

Tema 13.1. MHOroo0pa3ue HeOpraHM4eCKUX XMMUYECKHX BelleCTB U peaKIuid.

Konpua Jluzeranra.

Ilpakmuueckasa yacme. [IpoBeneHre CI0KHON ENU XUMHUYECKUX PEAKIUH IS TOJIy4eHUs KOJIell
JInzeranra.

Tema 13.2. Oxcuabl MeTANJI0B H HEMETALJIOB.

Heoprannueckuii cunres. ['eHeTnyeckas cBsi3b HEOPraHMUYECKUX COSAMHEHU M.

Ilpakmuueckan wacms. IlonydeHre u CBOMCTBa OKCHUJIOB.

Pa3znen 14. MHorooo6pasue opraHu4ecKux cOeJHHEHUI.

Tema 14.1. MHoroo0pa3ue coeqMHeHU# yrijepojaa.

Hedts, HedTanbie muénku. Pazpymenne nnénok. [ToBepxHocTHOE HaTsDKEeHHE. Bompocs!
3arpsA3HEHUs OKPYKAIOIIEH CpeIbl.

Hpakmuuecmm uacmes. Onpez[eneHI/Ie TaJIOr€HONpPOU3BOJHBIX.
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I'openune caxapa. IIponykThl nuTanus.

Tema 14.2. Momwuue BeuecTna.

Mpbuia. CUHTETHYECKHE MOIOLIME BELIECTBA.

Ilpakmuueckasn padoma. VI3roTOBJICHUE MbLIA.

Tema 14.3. KpaxmaJi u riiokosa.

Crpoenue, coctaB,  wucnonb3oBanue. [[BeTHbie peakuuu. Onpenenenue rioko3sl. Cepedpenue.

Ilpakmuueckaa ywacmp. KauecTBeHHbIE PEAKIIMU HA KpaxMall U III0KO3Y.

Tema 14.4. Opranuyeckue BeuecTBa B pupoe.
benku, JKUPBI, YIJICBOJBI, (EPMEHTHI, TOPMOHBI, BUTAMHUHBI W TPOAYKTHI HUX
IIPEBPALLEHUN.
Ilpakmuueckasa wacme. [IpocTbie ONBITH C OPraHUYECKUMHU BEIIECTBAMHU.
Pa3nen 15. AHAIN3 U 0YHCTKA.
WuaukaTopsl U3 TpupoaHbIX MaTepraioB. CriocoObl pa3iuyeHHs COJIeH.
Ilpakmuueckasn yacmp. [lpuroroBieHNE MHIUKATOPOB W3 IPUPOJHOIO CHIPbS.
XpomaTorpadus U FKCTpakius. AHaJIU3 CMECH COJIEH.
4. Ilnannpyemsble pe3yabTaThl
[Iporpamma  obecrieyuBaeT  JOCTHKEHUE  CIENYIONIMX  Pe3yJibTaToOB

OCBOCHHUS MTPOTPaMMBbI IO OJIHUTEIBHOTO 00pa30BaHMUS:

JIu4HOCTHBIE:

* copMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHS K yYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
00y4JaroIMXCsi K CaMOPa3BUTHIO M CaMOOOPa30BAHHIIO HA OCHOBE MOTHBAIIUU K O0YUYEHUIO
W TIO3HAHWIO, BBIOOPY JHanbHeHmero oOpa3oBaHus Ha 0a3e OPHEHTHPOBKM B MHpPE
npodeccrii ©  NPOPECCHOHANBHBIX  MPEANOYTESHHH, OCO3HAHHOMY  ITOCTPOCHUIO
WHJMBHUIyaIbHONM 00pa30BaTEeIbHON TPACKTOPUU C YUYETOM YCTOMUYMBBIX MO3HABATEIBHBIX
UHTEPECOB;

* chOpPMHPOBAHHOCTh IIEJIOCTHOTO MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTHUKH;

* cpopMHUPOBAHHOCTh KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOIIEHUH U COTPYAHUYECTBE
CO CBEPCTHHKAMHU, CTAPIIMMH ¥ MJIAJIIIMMU, B 00pa30BaTEIbHON, OOIIECTBEHHO MOJIE3HOMH,
y4e0HO- HCCIIeIOBATEIHCKON, TBOPYECKON U APYTUX BUJIAX JCSITEIBHOCTH;

" yMEHHUE SICHO, TOYHO, 'PAMOTHO HM3JlaraTh CBOM MBICIIM B YCTHOH M INUCbMEHHOM peuH,
MOHMMAaTh CMBICI IIOCTAaBJICHHOW 3aJlayd, BBICTpAaUBaTh apPryMEHTAallUIO, IMPUBOAUTH
MIPUMEPHI U KOHTPIPUMEPHI;

" TIpeACTaBIIEHHE O XMMHUYECKON HayKe Kak cdepe 4eoBeuecKol NesTeIbHOCTH, 00 dTamnax
e€ pa3BuTHs, O €€ 3HAUMMOCTH JJIsl pa3BUTHUS LUBWIN3AIUY;

" KPUTHYHOCTb MBIIJICHUA, YMCHHC paciIo3HaBaThb JJOI'MYC€CKHU HCKOPPCKTHLIC
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BbICKa3bIBaHMs, OTJINYATh TUIOTE3Y OT (aKTa;

KPEAaTUBHOCTh MBIILJICHUS], WHUIMATHBA, HAXOJYUBOCTb, AKTUBHOCTh MPH pEHICHUHU
AKCIEPUMEHTAIbHBIX U PACUETHBIX 3aJau;

YMEHHME KOHTPOJIMPOBATh MIPOLIECC U PE3YIbTAT yueOHOM HCCIeA0BATENbCKOM 1eATEIbHOCTH;
CIOCOOHOCTh K 3MOLIMOHAIBHOMY BOCHPHUATHIO XMMHYECKUX OOBEKTOB, 3ajad, PELICHHH,
paccyKIeHuM.

MeTanpeameTHble:

YMEHUE CaMOCTOSATENIbHO IUJIAHUPOBATh aJbTEPHATHBHBIE IYTH JOCTUIKEHUS LEJeH,
OCO3HAaHHO BHIOMpaTh Haubonee d>P(PEeKTUBHBIE CMOCOOBI pelIeHHs YYEeOHBIX W
MO3HaBaTENILHBIX 337124,

YMEHHME OCYUIECTBJIATh KOHTPOJb IO PE3ylbTaTy M IO CIocoOy IEeHCTBUS Ha YpOBHE

MMPOU3BOJIbHOI'O BHUMAaHHA U BHOCHUTDH H€O6XOI[I/IMLIC KOPPEKTUBKI;

YMEHHE aJIeKBaTHO OIICHMBATh MPaBUJIBHOCTh WJIM OIIMOOYHOCTH BBINOJHEHUS yueOHOU
3a/1a4yu, €€ 00bEKTHBHYIO TPYJHOCTh U COOCTBEHHBIC BOSMOXKXHOCTH €€ PEIICHUS;
OCO3HAHHOE BIIAJICHUE JIOTMYECKUMHU JACUCTBUAMHU ONpEAeNeHUs] MOHATUH, 0000IIeHus,
YCTaHOBJICHUSI aHAJIOTHH, Kiaccu(UKallMd Ha OCHOBE CaMOCTOSTEIHHOrO BHIOOpa
OCHOBAHUH M KPUTEPUEB, YCTAHOBJICHHS POJIOBHUIOBBIX CBSI3CH;

YMEHHE YyCTaHABIMBATh IPHUYUHHO-CIEACTBEHHBIE CBSI3U; CTPOUTH  JIOTHYECKOE
paccyxIeHue, yMmo3akitodeHne (MHAYKTUBHOE, TENYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIBL;
YMEHHE CO3/1aBaTh, MPUMEHATh U MPEOOPa30BBHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA,
MOJICITA U CXEMBI JIJISl peIIeHHsI YICOHBIX M TO3HABATEIBHBIX 33]1aY;

YMEHHE OPraHHW30BBIBATH YYeOHOE COTPYJHUYECTBO M COBMECTHYIO JICATEIBHOCTH C
YUUTEINEM W CBEPCTHHKAMH: ONpPENeIsTh IIeNU, pachpeneieHne (QYHKIMH U porei
YYaCTHUKOB, B3aUMOJICHCTBUE M O0IIME CIOCOOBI paboThI; yMEHHE pa0doTaTh B TPYIIIE:
HAXOJUTh O0Illee PEeIIeHNe U pa3peliaTh KOH(GIUKTH HA OCHOBE COTJIaCOBaHUS MO3ULIUN U
yuéTa MHTEPECOB; CIylaTh mapTHEpa; GOpMyIHpOBaTh, aApryMEHTUPOBATh U OTCTaUBATh
CBOE MHEHIE;

chOpMHPOBAHHOCTh Y4€OHONW W OOIIEMOIB30BATEIBCKOM KOMIIETEHTHOCTH B 00J1acTH
UCMOJIb30BaHUS UH(OpMAIOHHO-KOMM yYHUKAITHOHHBIX TEXHOJIOT Ui (UKT-
KOMITETEHTHOCTH );

NepBOHAYAIILHBIC MPEICTABICHHS 00 MJICSIX U O METOJaX XUMHUHU KaK 00 YHHBEPCAILHOM
SI3BIKE HAYKU M TEXHHUKH, O CPEACTBE MOICIUPOBAHUS SIBJICHHI U TIPOI[ECCOB;

YMEHHE BHUAETh XHMHUYECKYIO 3aJady B KOHTEKCTE MPOOJIEMHON CUTyallMd B JIPYTUX
TUCHHILTIHAX, B OKPY)KAIOIIEH KU3HU;

YMEHHE HaXOAWUTh B PA3IMYHBIX UCTOYHUKAX HHPOPMAIHIO, HEOOXOAUMYIO JJIsl PEIICHUS

XUMHYCCKUX HpO6J’I€M, " MPCACTABJIATH e€ B MOHSATHOU (bopMe; INpUHUMATh PCUHICHUC B
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YCIIOBUSIX HEMOJHOW U N30BITOUYHOM, TOUHOM 1 BEPOSITHOCTHON MH(OpMaLnu;

YMEHHME IIOHMMaTbh M HCIOJIb30BaTh XUMHUYECKUE CPEICTBA HAIJSAAHOCTH (MOJIENH,
YEPTEXKHU, CXEMBI U AP.) U1 WIIFOCTPALUU, UHTEPIPETALMH, ApIyMEHTALIUH;

YMEHHE BBIJIBUTaTh TUIIOTE3bI MPU PEIICHUH YYEOHBIX 3a/1a4 U MOHUMAaTh HEOOXOAUMOCTh
UX IIPOBEPKU;

YMEHHME IPUMEHSATh HHAYKTUBHBIE M JEAYKTUBHBIE CIIOCOOBI pacCyXIE€HHUH, BHUACTH
pa3nv4YHbIe CTPATETUH PELICHUS 3a]1ay;

IIOHMMAaHUE CYIIHOCTH QJITOPUTMUYECKUX NPEANUCAHUNA M YMEHUE JCHCTBOBaTh B
COOTBETCTBHH C MPEATIOKEHHBIM AJITOPUTMOM;

YMEHHME CAMOCTOSITENIbHO CTaBUThH 11€JIM, BBIOMPATh U CO3/1aBaTh aJrOPUTMBI Ul PELICHUS
Y4€OHBIX XUMHUYECKUX IIPO0JIEM;

YMEHME IIJIAHUPOBATh U OCYILECTBJIATh AEATENBHOCTD, HAIIPABJICHHYIO HA PEIIEHUE 3a1a4
UCCIIEZIOBATEIbCKOIO XapaKTepa.

IIpeamerHsle:

yMeHue paboTaTh ¢ XUMUYECKUM TEKCTOM (CTPYKTYypUpOBaHHE, U3BJICUCHUE HEOOXOMMOM
uH(pOpMaIUH), TOUHO U TPAMOTHO BbIPayKaTh CBOM MBICJIM B YCTHON M MMCbMEHHOM peuH,
IPUMEHSAS XUMUYECKYH0 TEPMHUHOJIOTMI0O M  CHUMBOJMKY, UCIOJIb30BAaTh  Pa3JIMYHbIE
SI3BIKU XUMUU (cmoBecHBIH, CUMBOJIMYECKHH, Tpaduueckuii), 000CHOBBIBaTh
CY>XKJI€HHsI, IPOBOAUThH KJIacCU(UKAILNIO, TOKA3bIBATh XUMHUUECKUE YTBEPKICHUS;
BlajsieHue 0a30BbIM NOHSITUMHBIM aNnapaToOM: HMMEThb IPEICTaBICHHE O XUMHUYECKOM
AJIEMEHTE ,BJIaJICHHE CUMBOJIbHBIM SI3bIKOM XUMHH, 3HAHHE XUMUYECKUX (OpMYJT;

YMEHHUE BBINMOIHATh pacdyeTHbIE MpeodpazoBaHus (HOpMyYI, TPUMEHITh UX U PEHICHU S
y4eOHBIX XUMHUECKUX 3a71a4 1 33]1a4, BOSHUKAIOIINX B CMEKHBIX YU€OHBIX MpeIMeTax;
YMEHHE TIOJIb30BAaThCd XMMHYECKUMHU (OpMylTaMH U CaMOCTOSITEIbHO COCTaBIATH
(GOopMyIIbI 3aBUCUMOCTEH MEXAY BEJIMYMHAMHU Ha OCHOBE 00OOIIEHUS YACTHBIX CIIy4yaeB U
JKCIIEPUMEHTA;

YMEHME pellaTh 3a7auM 110 YpaBHEHUSIM U (popMysiaM , IPUMEHSTh MOJIy4EHHbIE YMEHUs

U pClICHUA 3aaa4 U3 XUMHUH, CMCKHBIX ITPEAMETOB, IIPAKTUKHU,

OBIIAZICHHE CUCTEeMOW (DYHKIIMOHANBHBIX TMOHATUH, (YHKIMOHATIBHBIM S3BIKOM U
CHUMBOJIUKOM, YMEHHE CTPOUTH I'paUKH 3aBUCUMOCTH BEIMYKH, OMUCHIBATh UX CBOWCTBA,
UCMOJb30BaTh (PYHKIIMOHATBHO-TpaUUEeCKUe MPEACTaBICHUS JJIsl ONMHCAHHUS M aHAIHU3a
XUMHUUYECKHUX 33/1a4 U PEaJIbHbIX 3aBUCUMOCTEH;

OBIIQJICHNE OCHOBHBIMHU CIIOCOOAMH MPEACTABICHUS W aHAIN3a CTATHUCTUYECKUX JaHHBIX;
YMEHHE IPOTHO3UPOBATH OTKPHITUE HOBBIX BEILIECTB;

YMEHHE NPUMEHSTh U3YUYECHHBIE TIOHATUS, PE3YIbTATHl U METOJBI IIPU PELICHUH 3aJad U3

Pa3IMYHbIX pa3aCJIOB KypcCa, B TOM YHCJIC 3a/la4, HC CBOAAIINXCA K HCITOCPECACTBCHHOMY
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MPUMCHCHHIO U3BCCTHBIX aJITOPUTMOB.

CtpykTypa ©  CcOIEpXaHHE IUJIAHUPYEMbIX  pE3yJbTaTOB  OCBOCHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0OMIEro 0Opa3oBaHUsl aJCKBATHO OTPAKAIOT
TpeboBanuss  Crangapra, mnepemaroT  crnenuduky  o0pa3oBaTeNBHOrO  Mpolecca,

COOTBCTCTBYIOT BO3PACTHBIM BO3MOKHOCTAM 06yqa101111/1xcs1.

5. ®opMbI aTTECTAIIUH

- (opMbI oTCHCKUBAHUSA U (PUKCALMHU Pe3Y/IbTATOB

B mnpomecce o0yueHHS OCYyIIECTBISIETCS KOHTPOJIb 3a YpPOBHEM 3HAHMW M yMEHHUM
oOyuaronxcs. 3HaHHUS W YMEHHS IPOBEPSIIOTCS IOCPEACTBOM BBITOIHEHHUS OOYYaIOIMMHUCS
MIPaKTUYECKUX  paboT B  XUMHYECKOM  J1IabOpaTopuM, IOATOTOBKH  CaMOCTOSATEIbHBIX
HCCIIeI0BAaTENbCKUX paboT. YpOBEHb YCBOEHHMs HPOrpaMMHOrO0 MaTepHuaja OHpeessieTcs IO
pe3yJbTaTaM BBIIOJHEHUs NMPakTHUeCKUX padoT. C KaxkIbIM peOEeHKOM OTpabaThIBatoTCs Hanboiee
CIIOJKHBIE 3KCIEPUMEHTHI, 3/1eCh HEOOXOAMMO BHMMATEIbHOE, YYTKOE M J00pO€ OTHOILEHUE K
Kaxnomy. BeiOupaercs auddepeHuupoBaHHbII MOAX0J K oOydaromemycsi, BCE yAadd
HOOLIPSAIOTCS, BCE HENOYEThl TAaKTUYHO M MSTKO HcHpaBistoTcs. KoHTposnmpyeTcs KaduecTBO
BBINOJIHEHUS IPAKTUYECKUX paboOT 110 BCEM pa3JieliaM.

B Tteuenue yuebHOro roga oOydaroIIMEcs YYacTBYIOT B XUMHMUYECKUX OJUMIHMAIaX U
KOH(epeHIusX .

dopMaMH TO/BEIEHUSI HMTOTOB PabOTHI MOTYT OBITh: OTKPBHITHIC 3aHATHs, TBOpUYECKas
3alIMTa, CaMOOLICHKA, KOJJIEKTUBHOE 00CYXKAEHUE U JIp.

Htorosas oreHka ocylIecTBIsieTCs B opMe TEMOHCTpAIMH JIy4IINX paOoT Ha 3aHATUSX
Kpy’KKa Tepel OMHOKJIACCHUKaMH W poauTensMu. Jlydmme pabGoThl OTMEUaloTCsd TIpaMOTaMu,
TUTIIIOMaMH, TIOapKaMu.

- (hopMbI NpeIbABJIEHUS U 1€MOHCTPALMHU Pe3y/IbTaTOB:

® BXOAHOI KOHTPOJb — IPOBOJUTCS B Hayase o0y4deHus, OnpeeseT ypoBeHb 3HaHU pedeHKa
(cobecenoBanue ¢ 00yJarOMUMHUCS B HaYaJIe roja);

"  TEKyIIMA KOHTPOJIb — MPOBOAMTCS HA KaXIOM 3aHITHH: AKIEHTUPOBAHHE BHUMAaHWS,
MPOCMOTp PabdoT;

" [POMEXKYTOYHBIA KOHTPOJIb — MPOBOJUTCS IO OKOHYAHMM H3YYCHHUS OTHCIBHBIX TEM:
JTUIaKTUYECKU e UTPBI, TECTOBBIE 3a/1aHUs, BUKTOPUHBI.

®  WTOTOBBIN KOHTPOJIb — MPOBOAMUTCS B KOHIIE Y4€OHOIO TO/1a, OMpenessieT ypOBEHb OCBOCHUS
MIporpaMMmBsI (3aluTa uccie1oBaTebCKol padoThl, codeceioBaHNe B KOHIIE IO/1a).

B mporpamme mcnomnb3yercs ruOKasi pedTUHTOBash CHCTEMa OLICHKH JTOCTHKEHUUN

00y4arommXxcs Mo ONpeeJICeHHBIM KPHTEPHUSIM:
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— BBINOJHEHUE ONpPENENEHHOr0 KOJMYECTBA IMPAaKTUYECKUX paboT, Korga Kakias
IpakTHYecKas paboTa OLleHUBaeTCs ONpe/eJIeHHbIM KOINYECTBOM 0alsioB;
— IIOABE/IEHUE UTOr0B B KOHIIE Ka)XK10T'0 MOJIyroaus (SIHBapb, Mai);
— CHCTEeMa HarpakJeHHUs W MOOLIpeHHs oOydaroluxcs, Jydlre oOyuarouuecs, HaOpaBIe
HauOoJbIlIee KOJIMYECTBO OAIIJI0B, HArpaXkJal0TCs FPaMOTaMU U IIpU3aMH;
— OpraHM3anus KOHTPOJIS 3HAHUN IPOMCXOIUT Ha OCHOBE caMmopediekcuu o0ydaronerocs.
Pedrexcust momoraer onpeaenuTh CTENEeHb JOCTHXKEHHS TOCTABICHHON 1€, IIPUYUHBI KX
JOCTI)KEHHUST MJIM HaoOOpOT, AEMCTBEHHOCTh TEX WJIM HHBIX CIIOCOOOB M METO/AOB, a TaKxke
MIPOBECTU CAMOOLEHKY.
6. OeHOYHBIE MATEePHAJIBI
IIpu  oueHuBaHuM  y4eOHBIX  JOCTMIKEHMM  y4yamuxcs IO JONOJHUTENbHOU
o01eo0pazoBaTesIbHON 001epa3BUBaroILeil IporpaMme « XUMUS B OIBITAX»» M CIOJb3YIOTCS:
e JlnarHocTuka YCBOEHMs MaTepuasna, B Ipolecce o0ydeHus 1o o0ueo0pa3oBaTelbHOM
o01epa3BuBaroILei mporpaMmme « XUMUs B OIBITAX».
e lHnuBuayaipHas KapTa yuyeTa pe3yJbTaTOB HHTEIIEKTYaIbHBIX CIOCOOHOCTEH.
e ludopmanuoHHas KapTa yyeTa pe3yJbTaTOB OOYYAIOLIUXCS Y4acCTHS B MEPONPUATHIX
Pa3HOIo YpOBHSI.
OneHouHble MaTepualbl MPOrpaMMbl pa3paboTaHbl ¢ Y4ETOM TpPeOOBaHUN K CTapTOBOMY
YPOBHIO OCBOCHHS y4eOHOr 0 MaTepuaia.
Oxnpaembie pe3yJabTaThl:
o MOJIy4aT MPEACTaBIEHUE O CTPOEHUM aTOMa, MOHAX M MOJEKyJaX, O KiIacCHU(pUKalUU
HEOPraHUYECKUX COETMHEHUHN Ha KHCIOThI, OCHOBAHHUS U COJIM, 00 aHAJIM3€ U CUHTE3E;
¢ pUOOPETYT OCHOBHBIE HAaBBIKM MPAKTHUYECKOW paboTHI B 1aOOpaTopuu, OYAyT BBITOJIHATH
IpocTeiinne 1abopaTOpHbIE ONlEpallH;
o IPOSABAT MHTEPEC K COBPEMEHHBIM HpoOJieMaM XMMUHU M K HCCIIEAO0BaTEeNbCKOW paboTe B

9TOW Hay4YHOW 00J1acTH;

o c(OpMUPYIOT IPEICTABICHUE O KPACOTE XMMHUECKOI0 IKCIIEPUMEHTA;
o Pa30BBIOT UYBCTBO OTBETCTBEHHOCTH MPH BBHIMOIHEHUU XUMHUYECKOT O SKCIIEPUMEHTA
o CHCTEMAaTHU3UPYIOT CBOM 3HAaHUS B O0JAaCTH XUMHUH, CO3IaqyT HEOOXOonMMylO 0asy is

nepexojia K yriyoJlI€HHOMY H3YyUEHHUIO OTIIEIbHBIX Pa3eiioB XUMUMY;
o OyAyT yMeTb CaMOCTOSATEIbHO MPOBOAUTh  AKCIEPUMEHTHI U BECTH

HCCIIENOBATENLCKYIO paboTy B JabopaTopuu;

o) OCO3HAIOT €IMHCTBO MATEPHAIHHOTO MHUpa Ha OCHOBE XMMHYECKOT'O MOJX0J/Ia K CTPOCHUIO
BEIIECTBA;

o OCBOSIT KOJIOTHUECKHE ACTICKThI BIMSIHHUS XUMHH HA TIOBCETHEBHYIO JKU3Hb;

o MPHOOPETYT MOTHBAIIMIO HA JTaJIbHEHIIee M3yUYEHUE €CTECTBEHHBIX HAYK;
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o Hay4yaTcsl CAMOCTOSATEIbHO PaboTaTh CO ClELUAIbHON XUMUYECKON JIUTEPATypPOH;
o IpUOOPETYT HABBIKU MOATOTOBKY JIOKJIA0B U BHICTYIUIEHUH Ha KOH(epeHLUsX.
Kputepun ypoBHsi ocBoeHHs1 y1eOHOT0 MaTepuasia:
e - BBICOKMIl YpOBeHb — OOydYaromuii OCBOMJ IpakTHUEeCKH Bech 00bEM 3HaHuii 100-79%,
IIPEey CMOTPEHHBIX IIPOIPAMMOM 3a KOHKPETHBIN MTEPUOL;
e - CpeaHHIi YpoBeHb — y 00yJaronmx o0bEM YCBOCHHBIX 3HaHMI cocTaBisieT 80-50%;
e - HHM3KHMH YypoBeHb — oOywarommiics oBiazen wmenee dem 50% o0béMma 3HaHWIA,

MIPEyCMOTPEHHBIX IPOrPAMMOM.

7. YcJioBHS peaiu3alui NPOrpaMMbl
MarepuainbHo-TeXHU4YecKUe YycjaoBusi. J[ns >¢dexTuBHON peanusanuu MporpaMMbl

Heo0XouMa MaTepHalbHO-TeXHUYecKas 0a3a:

1. Vuebupiii kabumer, cooTBeTcTBYIOIMii TpeOoBanmsaM: -CanlluH 2.4.4.3172-14
«CaHUTapHO-AMHIEMUOJIOTHYECKHE TpeOOBaHUA K YCTPOMCTBY, COJEPKAHUIO W OpraHu3aluu
pexxuma paboTel  00pa3oBaTENbHBIX OPraHU3alMi JIOMOJIHUTEIBHOrO O0pa3oBaHMS JAETEl»
(remmnieparypa 18-21 rpanyc llenbcus; BinakHocTh Bosnyxa B mpenenax 40-60 %, wmebens,
COOTBETCTBYIOIIAsl BO3PACTHBIM 0COOEHHOCTSIM AeTeid 14-15 ner); [l peanuszanuu mporpaMmsl

= OO0opyaoBaHHE U MaTEPUAIBL:

®  KOMIIBIOTED;

" MEAMANpPOEKTOP.

"  CTaHJApPTHBIH HAOOp XUMHUYECKUX PEAKTHBOB (KUCIIOTHI, IIEI0YH, OKCHJIBI, COJHN);
"  U3MEpUTEbHBIE TPUOOPHI;

= cTekJIsiHHas U (apdopoBas nocyna;

"  MeTaJIM4eCcKHe IITaTUBHI;

=  HarpeBaTelIbHbIE TPUOOPHL;

"  BECHI;

®  MHKPOCKOI.

B kxauecTBe AMIAKTUYECKUX MATEPUATIOB HCIOJIB3YIOTCS HAIVISIIHBIE TOcoOuWs: Tabiuia
pacTBOpUMOCTHU U niepuonuyeckas tadbmuna Jl. 1. MengeneeBa; KOJJIEKIIUU MOJIE3HBIX UCKOTTAEMBIX,
o4B, HE(TH, MIKaIa TBEPIAOCTH U T.II.

B kadecTBe METOIMYECKMX MAaTEpUalIOB MPUMEHSAIOTCA pa3JIMyHble MyOIMKALUU IO
xumun (cM. CHUCOK IUTEpaTyphl), METONUYECKUX pa3paboOTOK M IJIAHOB KOHCIIEKTOB 3aHSTHUM;
METOAMYECKUX YKa3aHHUM U peKOMEHIalui K IPaKTUYECKUM 3aHSTHUSIM.

HNudopmannonHoe obecneyenne: MeTouUecKie pa3pabOTKU MO BCEM TeMmaM, CIleHapuu
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IMPpOBECACHUSA MepOHpHﬂTHﬁ, HHTCPHET-UCTOUYHUKU, CXEMbI, OIIPOCHBIC U TCXHOJIOT'MYCCKUC KAPTHI.

8. MeToauyeckue MaTepHaJibl

MeTtoauka oOydeHus MpearnogaraeT J0CTYIMHOCTh U3JlaraeMoil mHopmaluu i Bo3pacTa
o0yyaroumxcs, 4To JOCTUTaeTCs 3a CUET HAIJIAJHOCTH U HEpa3pbIBHOM CBS3U C MPAKTHUYECKUMHU
3aHATUAMU. @opmMBl  3aHATUN  ONPENEIAIOTCS HANpPaBICHHOCTAMU HOpOrpaMMbl U €€
ocobeHHocTsIMH. [Iporpamma BKJIIOYAET KaK TEOPETUYECKHE M MPAKTUUYECKHUE 3aHATUSA B YUEOHBIX
KaOMHETax, TaK ¥ YKCKYPCHOHHBIC BHIXO/IbI HA TEPPUTOPHUIO YUPEKICHHS U CBOCH MECTHOCTH.

MeToauyeckne U IUAAKTHYECKHE MATEPHAJIbI:

- METOJUYECKHE Pa3pabOTKH 11O TEMaM;

- HAJIMYUE HATJIAIHOTO MaTepHania;

- HAJIMYUe IEeMOHCTPAMOHHOI'0 MaTepuaa;

- BHJICO(UIIEMBI;

- pa3laTOYHBIN MaTepHUa;

- ”H(POPMAIIMOHHBIE KAPTOUKHU.

~-IUAAKTUYCCKHUC MaTcepHal KapTO4K
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9. KAVIEHJAAPHO-TEMATHUYECKOE INTAHUPOBAHUE

Ne narta pazn Tema 3aHATUS Conepxanue Kommuec Tum 3anaTus OcHOBHEBIE 3VH, YMK
/1 el TBO METOBI U OVVYH
4acoB dopmbI paboTHI,
TEXHOJIOTHH
1-2 | 2.09, 1 ColOecenoBaHue ¢ BriicHeHME HCXOTHEBIX 2 O3HAaKOMHUTEILHOE becena, 3HaTh MeTtonuu
7.09 nerbMu. BBogHoe MIPEJICTABJICHUH O MIPEIMETE pe3eHTaIus npasuna Th eCKue U
3aHATHE. XUMMU U 00JaCTH €€ pH IUIAKTAY
MIPUMEH EHUSI. HAXOXJCHUHU | €CKHE
TexHuka 6€3011acCHOCTH. B KaOuHere, MarepHanl
3HAKOMCTBO C I'PYIIION. paborte ¢ BI.
Paccka3 o conepxkanum peaktuBamMu | Y4eOHO-
MPOrpaMMBbI TIEPBOTO T'OJ1a u MIPaKTHYEC
oOyuenus. [IpaBuna HarpeBareiib | CKOe
MOBEJIEHUS B J1a00OpaTOPUH. HBIMHU 000py10B
TexHuka 0€30IMaCHOCTH B npubopamu, | aHue.
paboTe ¢ XMMHUYECKUMU pacnucaHue
peaKkTUBaMH, 00BbEeTUHEHUS
AIIEKTPONIPHOOpaMU U
HarpeBaTelbHbIMU
npudopamMu
3-4 | 9.09, 2 ITousTus: aToM, 3HAKOMCTBO ¢ KOJUIEKIIHEH 2 Kom6unupoBanHoe [IpakTiueckas 3HaTh MeTonuy
14.09 MOJIEKYJIa, DJIEMEHT. | XUMUUYECKUX BEILIECTB. pabora ONpeNleNICHUE | €CKUE U
[Toctpoenue moaenen BaKHEUIIINX OATAKTHY
MOJIEKYJI pa3HBIX BEIIECTB. ITOHSITHIA: ecKue
MPOCTHIE U MartepHanl
CIIOXKHBIC Bl
BEIIECTBA, VYuebno-
XUMHUYCCKUH | TPAKTHYEC
DJIEMEHT, CKOE
aTom, 00opy10B
MOJIEKYJIa. aHue




Pazmaate
MMOHSTHS
«BEIIIECTBOY
H «TEJIOY,
«IPOCTOE
BEIIECTBO» U
«XUMHYECKH
H DIIEMEHT».
YMmeThb
HM3roTaBJINBaT
b MOJENIH
MOJICKYIJI.

5-6

16.09,
21.09

duznueckue u
XUMHAYECKUE
SIBJICHUS.

O3HaKOMIIEHHE C
(U3HYECKUMH U
XUMUYECKUMHU SIBJICHUSIMH.
Wzydenue peakuuu
ropenus. MzroroBnenue
CBeUU U3 napaduHa uim
MbUIa. ATXuMust («30J10TOM
JOXKJbY» U MMUPUTHI).

W3y4yenune HOBOro
MaTepuana u
IIEPBUYHOE
3aKpEIUIEHUE HOBBIX
3HAHUM.

IIpaxTnueckas
pabora.

HaGmonats,
aHaJIM3HPOBA
Th
dusndeckue
"
XHUMHYECKUE
SIBJICHUSI.
YMeTs
OTJINYaTh
XUMHYECKHE
peaxkuuu ot
buznyecKux
SIBJICHAM.
3HaTh
YCIIOBHS
BO3HUKHOBEH
us v
IpeKpalieHu
sl TOPEHUS.

MeTtoana
€CKHE U
JIATAKTHY
eCKHe
MaTepral
BL
VYuebHo-
MIPaKTHYC
CKOE
00opyoB
aHue

23.09,
28.09

Yucrtele BellecTBa U
cMmecH. Paznenenne

[Ipupoausie cmecu —
BO31lyX, He(PTh, MUHEPAJIBI.

N3ydyenre HOBOroO
MaTepuasa u

IIpakTrueckas
pabora.

3HaTh
OIpeieTICHIE

Metoauu
€CKUe U
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cMmeceit. N3ydeHne KoJuieKuuii. MEPBUYHOE MHOHATUU IUOAKTAY
[TpaBuia paboTHI ¢ BECaMH. 3aKpeIICHHEe HOBBIX «IUCTOC eCKHue
B3BemmBanue, 3HaHUU. BEIIECTBO» U | MaTepuai
MIPUTOTOBJICHUE CMECE «CMEChY. BI.
MeTajia U HeMeTala. YMmeTb VYy4eOHo-
Pa3nenenne cmecei. paboTtath ¢ MIPaKTU4E
OuncTKa BEIIecTB, BECaMH. CKOE
MePEKPHCTAILTH3AIIHS. 3HaTh 000pyI0oB
METOIBI aHue
paszzieneHus
cMmeceil:
OTCTauBaHUE,
(buIbTPOBaHU
<,
BEITIAPUBAHHC
. YMeTh
BBIJICIISITH
4HUCTOE
BEIIECTBO U3
cMecH,
oopMIIATH
pe3yabTaThI
paboTHI.
9- | 30.09, 3aKOH COXpaHEeHUs Xumuueckas peakius Kak W3yuenue HOBOTO [Tpaktuueckas | YMmeHue MeTtoaunu
10 5.10 MacChl OTpakeHUE 3aKOHa MaTtepuaa u pabora. XapaKTepu3o | €CKue u
COXpaHEHUS MaCCHI. MIEPBUYHOE BaTh 3aKOH TUTAKTHY
[TpuroroBnenue cMmecu 3aKpEeIUICHUE HOBBIX COXpaHEHUS | eCKue
Jlemepu. 3HAHUM. MacChbl Marepuail
BEIIIECTB, BI.
NOHUMATh YuebHo-
ero MpaKTUye
CYIIHOCTb U | CKOE
3HauyeHue 11 | 000pyI0B
HaICaHUs aHue




YPaBHEHHI

peaxiuii.
11- | 7.10, [TonsTe o W3yuenue u HabmoeHue N3y4yenune HOBOro Teopernyeckoe | 3HAThH Meronnu
12 | 12.10 XUMHUYECKOM MPU3HAKOB XUMHYECKHX Marepuaa u 3aHSTHE, MPU3HAKU €CKHe U
B3aMMOJICH CTBUU peaKIIHii. MEePBUYHOE pe3eHTaLs, XUMHYECKUX | IUJAKTUY
BEILIECTB. 3aKperIeHHe HOBBIX JIEMOHCTPALIMOH | PEaKIH. ecKHe
3HAHUH. HBIC OTIBITHI. MaTepHa
BI.
VYuebHo-
MpaKkTH4e
CKO€
000pyI0B
aHue
13 | 14.10 [TpuHIUIIEL XVMHYECKHE YPAaBHEHHUS. KomOunupoBannoe becena, onpoc, | Ymers Meronnu
rpaduyeckoro [TpoBenenue mpocTermmx TEOpETHUECKOe | MUCATh, €CKHUE U
oToOpakeHus OIBITOB, BBISIBIICHUE U 3aHsTHE, YUTATh TUAAKTHY
peaKkimii ornucaHue oco0eHHOCTeN pe3eHTaLus, ypaBHEHUS €CKue
MPOTEKAHUS PA3THYHBIX JIEMOHCTPALMOH | peaKIuid U MaTepHai
peakuui. HBIE OTIBITHI. XapaKTepu30 | Bl
BaTh UX. VYuebHo-
MpaKTHye
CKOE
000pyI0B
aHue
14- | 19.10, CoBpeMeHHOE 3HaKOMCTBO C W3y4yenune HOBOro Teopernueckoe | 3HaTh Meronnu
15 | 21.10 nabopaTopHOE COBPEMEHHBIM Marepuaa u 3aHSATHE, COBPEMEHHOE | €CKUE U
obopyoBaHue. 1ab0paTOpHBIM MEepPBUYHOE Ipe3eHTalus. 1abopaTopHO | AUJAKTUY
000pyIOBaHUEM. 3aKperUIeHne HOBBIX e eCcKue
3HaHUH. 00opyioBaHU | MaTepuai
eun BI.
MIPUHLIMIIBI VYuebHo-
ero paboThl. | MpaKTHYe
CKOe

000pyI0B




aHHC

16 | 26.10 Pa3Butne xumuu. Omnsitel ¢ CO2 u O2. N3yuenue HOBOro Teopernueckoe | 3nats Th MeTtoauu
OnbiTel Jk. Texnnka 6€30MacHOCTH MPU MaTtepuana u 3aHSTHE, pu paboTe ¢ | eCcKue u
[Ipuctim, pabore ¢ razamu. MIEPBUYHOC npe3eHTalus, rasamu. IUIAKTHY
K.-B. lleene. 3aKpEIUIEHUE HOBBIX JIEMOHCTpPallMOH | YMETh €CKHe
3HAHUMH. HBIC OIBITHI. MIPOBOJIUTH MaTtepHal
OIIBITHI C BL.
CO2u 0O2. VYuebHo-
MPaKTHYE
CKOE
000pyI0B
aHue
17- | 28.10, Bonopon, kucnopon | [loHsiTie 4ncTOTHI rasa. Komb6unupoBannoe [Ipaktuueckas 3HaThL Mertomgna
20 | 2.11, U aMMHaK. I'pemyunii raz. I[TnotHocTh pabota OIpENETICHUE | ECKUE U
411, rasa. IIOHATHUS IUTAKTAY
9.11 [Tony4uenue Bomopona, «IUIOTHOCTH ecKue
KHCIIOpO/ia M aMMHaKa. rasa», yMeTb | MaTepual
W3mepenwre niaoTHOCTH U3MEPSATh BL
rasa. IUIOTHOCTh VYuebHo-
raza. YMeTb | IpaKTH4e
MONy4aTh CKOE
BOJIOPOJI, 000pyI0B
KHCIIOPO, aHue
aMMHaK H
pacro3HaBaTh
ux. YMeHue
XapaKTepu30
BaThb
CBOJCTBA,
MIPUMEH CHUE
KHCII0pOJIa,
OOBSICHITD
CYIIIHOCTh
KpyroBopora
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€ro B

IIpUpOJIE.
21- | 11.11, Hcropust xumuu. Hctopus tpanchopmanuu N3y4yenune HOBOro Teopernyeckoe | 3HAThH Meronnu
24 | 16.11, Dtansl B U3y4eHUH [IPEACTABICHUHN YUEHBIX O Marepualia u 3aHATHE, OCHOBHBIE €CKHE 1
1811, ra3oB M pacTBOpPOB. CTPYKTYpe ra3000pa3HbIX MEPBUYHOE MIpE3CHTAIUS. OTKPBITHSL A. | TUJAKTHY
23.11 BEIIECTB U TEOPUU 3aKperieHne HOBBIX JlaBya3be u ecKue
pactBOpoB. U3yueHue 3HAHUM. I. Marepuan
COCTaBa BO31yXa. KaBenauma , | bl
OTtxpertus /1. Pesepdopna, . VYuebHo-
A. JlaByaspe u I'. Pezepdopna, | mpaktuue
KaBennuma. PazButue TEOpUH CKOe
TEOPUU TOPEHUS. pactBopoB C. | 060py10B
OmnpoepxeHne Teopun AppeHuyca u | aHue
¢dnorucrona. Teopun H. N.
pactBopoB C. AppeHuyca u Menpeneena.
. 1. Menneneena.
25- | 25.11, [lonstus: pacteop u | TBEpAbIE, )KUAKUE, KombunupoBanHoe. [IpakTuueckas Ymets Metonnu
26 | 30.11 pacTBOpeHHE ra3zo00pa3HbIe PaCTBOPHI. pabora OTIPEEIISIT €CKue 1
Hacepimennslii pactBop. pacTBOpSI, UX | AUAAKTAY
HenaceleHHbIl pacTBop. BU/IBI eCcKHe
[IepecollieHHBIN pacTBOP. (HachIILIEHHBI | MaTepuai
PactBoprMOCTS. eu B
IIpuroroBienue pacTBOPOB. HEHaChIIEHH | YueOHO-
blE), IIPaKTHYe
pacTBOPUMOC | CKOE
Th BEILIECTB, a | 000PYI0B
TakK ke aHue

WCIOJIb30BaT
b
000pya0oBaHU
eu
PEaKTUBHI,
pacuérHblie
3a/1a4uu JUIs
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MOJTYYEHUS

pacTBOpa
COJIH C
3aJITaHHOU
KOHIICHTpaIH
eil.
27- | 2.12, Kpucramis. Kpucrammsanus u3 KomOunupoBannoe [IpakTrueckas Ymets Meronnu
28 7.12 MIEPECHIILIEHHBIX PACTBOPOB. pabota BBIPAIIMBATh | €CKHE U
BripammBanue MOHOKPHUCTAJ | JUIAKTHY
MOHOKPHCTAJIJIOB U3 JIBI U3 eCcKue
HACBIIIEHHOT'0 PacTBOPA. HACBIIIICHHBIX | MaTepHal
[Tonyuenue u 3apucoBka pacTBOpOB. BI.
KPHUCTAJJIOB pa3HOW (OPMBI. VYuebHo-
MpaKTUye
CKOe
000pyI0B
aHue
29- | 9.12, [[{€10um u kucnotel. | PacTBOopbI mienouei u KomOunupoBanHnoe. [IpakTueckas YMeTh MeTtonuua
31 | 1412, kucnoT. Bona B gusuke, pabora XapakTepu30 | €CKUe u
16.12 XAMWU U OMOJIOTHUH. BaTh OUOAKTAY
[IpuponHbie OCMOTHYECKHUE CBOMCTBA eCcKue
SIBJIICHUS. uiesiouen u MartepHan
YcTrpanenue xECTKOCTU KHCIIOT, BI.
BOIbI. DJICKTPOJIHTHI. BBIpAXaTh UX | Y4eOHO-
Huccomumanus. B MpaKTU4e
rpaduyeckoil | ckoe
¢dbopme. 3HaTh | 000pPYIOB
CIOCOObI aHue
YCTpaHECHHS
KECTKOCTH
BOJIBI.
32- | 21.12, Conu. MHmuoroo0Opa3sue comueil. KomOunupoBanuoe [IpakTuueckas Ymets Metonnu
33 | 2312 Conu BOKpYT Hac, Ux pabota Ha3bIBaTh €CKHe 1
peakuuu. Kpacora COJIH, UX TUIAKTHY
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XHUMHYECKUX PEAKITUH. KJIACCH(UITUD | SCKHE
Kpucrammsanus coneit u3 OBaTh I10 MarepHanl
KETATHHOBBIX MIJIEHOK. pa3HbBIM BI.
MpU3HAKaM, VYy4eOHo-
3HATh MpaKTHye
CrocoObl UX | CKOe
TTOJTYYCHHS. 000pyI0B
YMeTb aHue
HCIOJB30BAT
b
1ab0paTopHO
e
o0opyaoBaHU
€ U PEaKTHBBI
IS
KpUCTAIUTHA3a
IIAY COJIEH U3
KENaTHUHOBBI
X IUIEHOK.

34 | 28.12 Xumus Bokpyr Hac. | [IpuHuumnel neicTBus 1 KomOunupoBanuoe Teoperuueckoe | 3HaTh MeTtonnu
[Ipa3zaauuHas (eiiepBepKOB, XUMUIECKHIX 3aHsTHE, TIPUHIIAIIBI €CKHUE U
XUMHSL. 3MeH, IPAaKOHOB, XJIOMYIIIEK. MPe3CHTAIUS, JCHCTBHSI JTUTAKTHY

®doKychl, OCHOBAaHHBIC Ha JIEMOHCTpPAIMOH | (hefiepBepKOB | ecKue
M3MEHEHUH I[BETa pacTBopa HBIC OITBITHI , XUMHYECKUX | MaTepua
IIPY XUMUYECKOU PEaKIIUH. 3MeH, Bl
JPaKOHOB, YyebHo-
XJIOITYTIIEK. MpPaKTHYe
CKOe
000pyI0B
aHue

35 | 11.01 Merajuisl ¥ Ux Mertaiisl B TabauLe 1 N3yuenune HOBOTO Teopetnueckoe | YMeTh MeTtomguu
COCAMHECHHUS — MenneneeBa. CTpoeHue MaTepuaia u 3aHsTHE, XapaKTepu30 | €CKHe U
CTOWKHE U aToMa Ha pUMepe aToMa MIEPBUYHOE IPe3CHTALNS, BaTh TATAKTHY
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aKTHBHBIC, TBEPJBIC | METaJUIa. 3aKpeIIeHHEe HOBBIX JIEMOHCTPALMOH | CTPOCHHE eCcKHe
U MSTKHE, ®dusnuecKkre U XUMHY eCKUe 3HAHUH. HBIC OTIBITHI. aToma MaTepHan
JparoleHHbIe. CBOCTBa METAJLJIOB. MeTaa, BI.
¢buznyeckue | YueOHO-
u MpaKTHye
XHUMHUYECKHE | CKOE
CBOMcCTBa 000py10B
METaJUIOB. aHue
36- | 13.01, MerTanibl ocHOBHBIX | CBOWCTBa, CTPOEHHE aTOMA. KomOunupoBannoe [Tpaktnueckas | 3HaTh MeTtoaunu
38 | 18.01, TPYIIIL. Ompitel ¢ Snu Al pabora CBOMCTBa U €CKHE U
20.01 CTpOEHHUE JUAAKTHY
aTOMOB ecKHe
METaJUIOB MaTepual
OCHOBHBIX BI.
Tpym. VY4eOHo-
YMeTh MpaKTU4e
UCIIOJIb30BaT | CKOE
b 000pyI0B
nabopaToOpHO | aHHE
e
o0opynoBaHU
€ U PEaKTUBBI
IS
MIPOBEICHHUSI
OMBITOB C Sn
u Al.
39 | 25.01 Mertamuiel mo6ouHbIX | Mens, cepedpo, 30J10TO, KomOunupoBanHoe Teopernyeckoe | 3HATH Koncrekt
CpyIII uuHK. CBoiicTBa, cTpOoEeHUE 3aHATHE, CBOMCTBa U 3aHATUA.
aToMma. Ipe3eHTalHs. CTpOCHHE
Kakwne metamisl ecTb B aTOMOB MeJH,
namrne HakanuBaHus (W, cepebpa,
Mo, N). JIparoieHnbie 30J10Ta,
MeTalbl. Beinenenue Au u [UHKA.

Ag. «KaccueB nypoyp».

27




BeIpammBanue
MOHOKpucTayos Cu.
«JlepeBbs» [lapanenbca u
IOnurepa.
40 | 27.01 10 | lasbBaHMYECKHUE Ucropust oTKphITHS. 1 N3yyenune HOBOro Teoperuueckoe | 3HaTh Metonnu
AIIEMEHTBI [TonsTHE O TaNbBaHHKE. MaTepuaia u 3aHsTHE, TIPUHIIAIIBI €CKHUE U
CocTaB ¥ IPUHIIHITBI MIEPBUYHOE MPe3CHTALNS padoThI JTUATAKTHY
pabOThI TaTbBAHUYECKIX 3aKperIeHne HOBBIX pa3IMYHBIX eCKHue
AIIEMEHTOB. 3HAHUH. AJIEMEHTOB MaTepHan
W3yuenue cocraBa u MUTaHUSL. BI.
IIPUHLINAIIA PabOThI VYuebHo-
Pa3IMYHBIX 3JIEMEHTOB MPaKTHYe
MUTAHUSL. CcKoe
000pyI0B
aHue
41 1.02 10 | YcrpoiictBO OmnbIThI ¢ OaTapeiikamu. 1 KomOunupoBanHoe Teopernyeckoe | 3HAThH MeTtonuu
OaTapeiku 3aHSTHE, YCTPOHCTBO €CKue u
npe3eHTalus, Oatapeiku U | TUAAKTHY
JIEMOHCTPALMOH | TIPUHIIMII €€ | eCKHe
HBIE OIBITHI paboThI. MarepHan
BI.
Y4ebHo-
MpaKTHYe
CcKoe
000pyI0B
aHue
42- | 2.02, 10 | Koppo3zust meTaiioB. | [IpuauHBI M IOCIIEACTBUS 2 KomOunupoBanHoe [TpakTueckas 3HaTh MeTtonuu
43 8.02 3ammra OT KOPPO3UHU | KOPPO3UU METAJIIIOB. pabora MPUYHHBI, €CKHe 1
3ammra OT KOPPO3HH. MOCIIC/ICTBHS | TAJAKTUY
OnbITHI 110 U3YYEHUIO U CIIOCOOBI ecKue
KOPPO3UHU METAJJIOB U 3aIIUTHI OT MaTepHa
3alIUTHI OT HEE. KOPpO3UHU. bl
VYy4eOHo-
MPaKTHYE

28




CKOC€

000pyI0B
aHue
44 | 10.02 10 | OcobennocTH XKenezo Bokpyr Hac. KomOunupoBanuoe Teopertuueckoe | YMeTb Metonnu
JKejie3a U CrerneHy OKHUCIEHUS 3aHATHE, OTIpEeAEIISTh €CKHe U
COCIMHEHUM xee3a. | xxenes3a. [TonsTue Mpe3eHTalus, MOHSATHE JIHATaKTHY
Maruerusm MarHeTu3Ma. JIEMOHCTPAIIMOH | «MAarHETH3M» | CCKHE
. KauecTBeHHbIC peakinnu Ha HEIE OIBITHI. , 3HATH MaTepual
HMOHEI JKene3a. OIbBITH, KA4EeCTBEHHBI | BI.
JICMOHCTPUPYIOIIUE ¢ peakiuu Ha | Y4eOHO-
MarHEeTH3M. HOHBI MPaKTHYe
JKenesa. CKOE
000pyI0B
aHue
45- | 15.02, 10 | Peaknuu OCOOEHHOCTH COEIUHEHUN KomOunupoBanHoe [IpakTuueckas 3HaTh Mertoauu
47 | 17.02, COCIMHCHHUM Keje3a. | )Kelle3a M UX PeaKIui. pabora 0COOEHHOCTU | ECKHE U
22.02 Xumuyeckas OMBITHI MO MOJYYEHUIO COENUHEHUN | OUOAKTUY
pamyra Pa3HOLBETHBIX COCIUHEHUI Kenesa, eCKHe
JKenesa. yMETh MaTepual
XuMudeckas pajayra u MOJIL30BAThLCS | BI.
XUMHUYECKUH cBETO(DOD. nabopaTopHbl | Y4yeOHO-
M MIPaKTHYC
000pyIOBaHU | CKOE
eM U 000pyI0B
peakTHBAMHU | aHHE
TS
TIOJTYYCHUS
Pa3HOILBETHEI
X
COCIIMHCHHI
JKejiesa.
48- | 24.02, 11 | Cepa u dochop — Coenunenus S u P. N3yuyenune HOBOro [IpakTuueckas 3HaTh Metonnu
50 | 1.03, TUTTUYHBIC XUMHUYECKHE CBOMCTBA Marepuaia u pabora OIpE/CIICHUE | €CKUE U
3.03 MpeACTaBUTETN coenuHeHuii S u P. MePBUYHOE MOHSTHUS IUIAKTAY
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HEMETaJJIOB ANIoTpOnHsL. 3aKpeIIeHHEe HOBBIX «QJIOTPONHS | €CKHE
OxucimrenpHO- 3HAHUMH. », YMETb Marepuail
BOCCTaHOBUTEIIbHBIE XapakTepu3o | bl
CBOICTBA COEAMHEHUN CEPBI BaTb VYyebHo-
u docdopa. XUMHUYECKUE | TIPAKTHYC
DeliepBepKU Kak IpUMep CBOICTBA CKOE
TUITHYHON OKHCIIMTEIBHO- COeNMHEHHUH | 000PYIOB
BOCCTaHOBUTEILHON CephI U aHue
pEaKIIHH. docdopa.
51- | 10.03, 11 | T'anorensl. Hcropust oTKpbITHS KomOunupoBanuoe [IpakTnueckas 3HaTh Metonnu
52 | 15.03 CxoxactBo u HEKOTOPBIX IaJIOr€HOB. pabota HUCTOPHIO €CKHUe U
paznmuaus ["anorens! — onmacHble U OTKPBITHS TUTAKTHY
noje3Hble. YeM maxHer raJIOTeHOB, ecKHe
Mope? 3aueM OpraHu3zMy yMETh MaTepual
fion? IPOBOJUTH BI.
OnBITH MO MOTY4YECHUIO OIIBITHI 11O YuebHo-
raJloreHOB. MOJTYYCHUIO | IPAaKTHU4e
raJIoreHOB. CKoe
000pyI0B
aHue
53- | 17.03, 11 | OkucauTenLHO- OBP. KomOunupoBanHoe [IpakTyeckas YMeThb MeTtomguu
54 | 22.03 BOCCTaHOBUTENbHbIE | BbIBeneHue nsareH u pabota MIPUMEHSTh €cKue u
peaxIu B MOJTY4YEeHUE KPACOK. OKHCJMTEIbH | AUJIAKTHY
OBITY U B XUMHAYECKHE BYJIKAHBL o- €CKHe
1abopaTopuH BOCCTAaHOBUT | MaTepHal
eNbHbIe BI.
peaxkuu B Y4yeOHO-
OBITY. IIPAKTUYE
CKO€
000pyI0B
aHue
55 | 24.03 12 | MuorooGpa3ue Konbna Jluzeranra. KombunupoBanHoe. Teopertuueckoe | YMeTb Metonnu
HEOPraHUYEeCKUX [TpoBeneHme cnoKHOM 1Ienu 3aHsTHE, OCYIIECTBJIAT | €CKUEe U
XUMHUYECKUX XUMHUYECKUX PeaKkIni 1IIst npe3eHTalus b IIeTb JUIaKTUY
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BEILECTB U PEAKLUN

MOJIYYCHHSI KOJIeIl
JIuzeranra.

XUMHYECKUX
peakuui ais
MOTy4YEHUS
KoJIeI]
JInzeranra.

€CKHe
MaTepual
BI.

56-
57

29.03,
31.03

12

OKcHUIbl METAJJIOB U

HEMETAJIIOB

Heopranuueckuii cuHTE3.

I'eneTnueckas cBS3b
HEOPraHUYECKUX
COCTMHEHUH.
[Tomyuenue u cBoiicTBa
OKCHJIOB.

KomOunupoBanuoe

[IpakTnueckas
pabora

YMeTs
MIPUMEHSTh
TTOHSITHS
«OKcuapy,
«Knaccuduk
anus»,
«Homenkiat
ypa» B
penieHnu
YIpaKHEHUMN
U
XapaKTepu30
BaTh
CBOMCTBA
OCHOBHBIX U
KHCIIOTHBIX
OKCHJIOB.
YmMmeTth
WCIOJIb30BaT
b
1a00paTopHO
e
000pya0BaHU
€ U pEeaKTUBBI
JUISL
HOJIy4YEHUS U
W3Y4YEHUS
CBOMCTB
OKCHJIOB.

Meroauu
CCKUE U
JTUATAKTHY
eCKHue
MaTepua
BI.
VY4eOHo-
MpPaKTHYe
CKOe
000pyI0B
aHue
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58 5.04 114 | MuorooGpa3zue Hed1b, HedTsabie NEHKH. Komb6unupoBanuoe Teopetnueckoe | 3HAThH Meroany
COEIMHEHUI Pazpyuienne nnénox. 3aHSTHE, MpaBUiia €CKHUE U
yriepozaa [ToBepxHOCTHOE npe3eHTalus, IPUPOAONONb | JUIAKTHY

HaTsDKeHue. Borpocsl JIEMOHCTPALIMOH | 30BaHUS, ecKue
3arpsA3HEHUs OKpPY’Karolen HBIE OMBITHI YMETb MaTepHan
CpeaBl. MIPUMEHSTh BI.
Omnpenenenne nojlyuyeHHble | YueOHO-
raJIoreHONpPOU3BOIHBIX. 3HAaHUS Ha MpaKTHye
I'openue caxapa. MIPAKTHKE. CKOE
ITponyKThI NUTaHHUS. 000py10B
aHue

59- | 7.04, 14 | Moroue BemectBa | Mbuta. CuHTETHUECKHE KomOunnpoBanHoe IIpaxTnueckas 3HaTh Meronnu

60 | 12.04 MOOIIM € BEIIECTBA. pabota TEXHOJIOTHIO | €CKHE U

W3roroBnenue mMblia U3rOTOBJICHU | AMJAKTHY

s MbLIA. ecKue

MaTepHan
BI.
VYuebHo-
IIpaKTHye
CKOE
o0opy10B
aHue

61- | 14.04, | 14 | Kpaxman u rmoko3a | CTpoeHue, COCTaB, Kom6uumnpoBannoe [Ipaktnueckass | 3HaThH MeTtonnu

62 | 19.04 ucnosb3oBaHue. l{BeTHbie pabota CTPOEHHE, €CKue u

peakuuu. OmnpeneneHue cocTaB U TUAAKTHY
rimoko3bl. Cepebpenue. UCIIOJIb30BaH | €CKHe
KayecTBeHHBIE peakuuy Ha ue MaTepHan
KpaxMmaJ U TJII0KO3Y. yriaeBoJoB. Y | bl
METh VYuebHo-
IIPOBOJUTL U | MpaKTH4e
3allUCBIBATh | CKOE
Ka4eCTBEHHBI | 000PYI0B
€ peaklMy Ha | aHue
Kpaxmalg U
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TJIFOKO3Y.

63 | 21.04 14 | Opranuueckue benku, )xupsl, yrieBousl, KomOunuposanHoe Teopetnueckoe | YmeTb MeTtoauu
BEI[ECTBA B MPUPOJI€ | PEepMEHTHI, TOPMOHBI, 3aHATHE, Ha0II0AaTh, €CKHE U
BUTAMUHBI ¥ MPOIYKTHI pe3eHTaLs, aHANIM3HUPOBA | TUAAKTHY
ux npeppaienuit. [Ipocteie JIEMOHCTPALIMOH | Th €CcKue
OTBITHI C OPraHUYECKUMU HBIC OIBITHI XUMHYECKUE | MaTepHai
BEIIECTBAMH. peakuuu. BI.
3HaTh VYuebHo-
TIPOTYKTHI MPaKTHYE
MPEBpaIeHH | CKOE
i OeJKOB, 000pyI0B
KHUPOB, aHue
YTJIEBOJIOB,
yMETh
3aMuChIBaTh
COOTBETCTBY
o1e
ypaBHEHUS
peaKiui.
64- | 26.04, 15 | unukatopsl. WNHpaukatopsl u3 N3y4yenune HOBOro [IpakTrueckas 3HaTh Meronnu
65 | 28.04 [Honyuyenue u MPUPOAHBIX MAaTEPHAIIOB. Marepuala u pabota OTIpE/ICNICHUs | €CKue U
U3y4YeHHE CBOUCTB Crioco0sI pa3nudeHus MEPBUYHOE TIOHSTHUS TUAAKTHY
coueit. 3aKperyIeHne HOBBIX «UHJUKATOP» | €CKHe
[Ipurorosnenue 3HAaHUMU. , YMETh MaTtepual
WH/INKATOPOB M3 MPUTOTOBUTH | BI.
MIPUPOTHOTO CHIPBAL. UHIUKATOP YuebHo-
u3 MpaKTHye
MPUPOAHOTO | CKOE
CBIPBS. 000pyI0B
aHue
66- | 5.05, 15 | Cnocobwr XpomaTtorpadus u Kom6unupoBanuoe [IpakTueckas 3HaTh Metonuu
67 | 10.05 oOHapyKEeHHUS AKCTpaKIMs. AHAIIU3 CMECH pabora CYIIIHOCTh €CKHe 1
KaTHOHOB U COJICH. xpomororpad | IUJaAKTUY
aHHOHOB. U U ecKHe
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LBeTHBIE peakiyy.
AHanmu3 cMecu
coJjen

IKCTPAKITHH.
YMmeTb
aHaAJIM3HPOBA
Th CMECH
coJieit,
HCIOJIb30BaAT
b
nabopaTopHO
e
o0opynoBaHU
€ U PEaKTHBBI
IS
IPOBEACHUS
I[BETHBIX
peaKkiui.

MaTepual
BI.
VYyebHo-
MpaKTHye
CKOe
000pyI0B
aHue
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