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1.MMIOACHUTEJIbBHASA 3AIITMCKA

JlononHuTeNbHAsA 001e00pazoBaTeNbHas MporpaMMa «XUMHS B OIBITax» COCTaBJICHA
Ha OCHOBE HOPMATHUBHBIX JOKYMEHTOB:

o Depnepanpublii 3akoH PO or 29.12.2012 r. Ne 273-®3 «O0 obOpa3zoBaHuu B
Poccniickoit denepanuny;

e [Ipuxka3 MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit ®enepauuu ot
09.11.2018 1. Ne 196 «OO6 yrBepxkaenun Ilopsiaka opraHu3anuu H  OCYIIECTBIICHUS
00pa3oBaTebHON JEATEIHHOCTH 110 JOTOJIHUTEIBHBIM 00111€00pa30BaTeIbHBIM IPOTPAMMaM;

e [locraHoBieHue ITaBHOrO TIOCYAapCTBEHHOTO CAaHMTAPHOIO Bpaya Poccuiickon
@eneparun ot 04.07.2014r. Ne 41 «O6 yrBepxkaenun CanlluH 2.4.4.3172-14 «CanurapHo-
SMUIEMUOJIOTMUECKHE TPEOOBAHUS K YCTPOICTBY, COJAEPKAHUIO U OPraHU3alli pexuma paboTsl
00pa3oBaTeNIbHBIX OPraHU3alMi TOTIOJTHUTEILHOTO 00pa30BaHus JAETEN»;

e Pacnopspkenne [lpaButensctBa Poccmiickoit denepamnu ot 04.09.2014 Ne 1726-p
«O0 yrBepxaennn Konuenuuu pa3BuTus 10NOJHUTEILHOTO 00pa30BaHus J1eTeil»

e Pacnopsoxenue [IpaButensbctBa Poccuiickoii @enepauuu ot 24 anpens 2015 r. N
729-p, «Pa3paboTka mpeIokKEHU 0 CPOKaX PeaTu3aluy JOMOJHUTEIBHBIX 00IIepa3BUBAIOIITNX
MIPOrpaMm»

[IporpamMmma «XuMHsI B OTIBITAX» ABJISIETCS MOAM(PUIMPOBAHHOM

HaﬂpaBJ]eHHOCTb nporpaMmabl — €CTCCTBCHHOHAY4YHas

AKTya.]IbHOCTb nporpammal. Xumus — HaydYHad AWCIUILIMHA, pa3BUBaromas yMCHHUEC JIOTUICCKU
MBICIIUTh, BUJIETh KOJIMYECTBEHHYIO CTOPOHY NpeaAMeTa (BEeIIecTBa) U SBJICHUH, JieNlaTh BBIBOJBI U
0006meHnsI. OCOOCHHOCTBHIO JTAHHOW MPOTpaMMBbI SIBJISIETCSI TO, YTO B HEH OCYIIECTBISETCSA
MPONEeIEBTHYECKAsT TIOArOTOBKA ISl M3YYCHHUS XHUMHH B TIEPCICKTHBE HAa ITOBBIIICHHOM WJIH
YrIIyONE€HHOM YPOBHSX, BO3MOJKHOCTH MO3HAKOMHUTHCSI C BBOJHBIMH pasfeliaMH; OOydarommecs,
KOTOpBIE TPOSIBIJIM TOBBINICHHBI HHTEPEC K TEM WJIA WHBIM TEMaM, MOTYT TpPU IMOMOIIH
WH/IMBUYAIBHON Yy4eOHO-MCCIIeIOBATEICKOW pabOThl O3HAKOMUTBCS C MaTepHajioM, KOTOPBIH
BOOOIIIEe HE U3y4aeTCs B IMIKOJIBHOM Mporpamme.

[Iporpammy OTiHYAET U ICTETUYCCKUN ACIIEKT, YPE3BBIYAHO BaXHBIHN JJIs1 (JOPMHUPOBAHUS
WHTEIUICKTYaJIbHOTO TMOTEHIMANAa OOYJarOIIUXCs, Pa3BUTHA HX IIO3HABATECIBHBIX HHTEPECOB U
TBOPYECKOW aKTHBHOCTH, TIOCKOJIKY IPAMOTHO MOCTABJICHHBIC XUMUYECKUE DKCIIEPUMEHTBI MOTYT
OBITh OLIEHEHBl M C ACTETHYECKOM TOYKHU 3peHus. OO0 3TOM TOBOPST, HAMpUMEpP, HUCTOPHUUECKUE
Ha3BaHM HKCIEPUMEHTOB: «aepeBo IOmutepay, «30J0TOM JOKAb», «Tpo3a B MPOOUPKE», «3UMHUIN
call», «BYJIKaH Ha CTOJIe» U T. JI. B cojiepykaHUU MPOrpaMMbl OTPAXKEHA HCTOPHSI XUMHUH U OHoTrpadun
BETTUKUX YUEHBIX, C ICATEIbHOCTHIO KOTOPBIX CBA3aHBI T€ MJIM UHBIE OTKPBITHS. Ha 3aHATUSX IIHPOKO
WCIOJIb3YeTCST HArJsAHBIA MaTepual, BO3MOKHOCTH HOBBIX HMH(OPMAIIMOHHBIX TEXHOJOTHHA H
TEXHUYECKHX CPEJICTB 00YUEHUs B MOKa3e (hparMEeHTOB UCTOPHUU CTAHOBIICHHUS M PA3BUTHUSI XUMHUH KaK
Hayku. CopaepikaHue 3aHSATHI HaNpaBIE€HO Ha OCBOCHHE XUMHUYECKOW TEPMHUHOJOTHH, KOTOpas
UCIIOJIL3YeTCS JUIsl PEIICHUs 3aHMMATEIbHBIX 3a/1a4, KOTOpPbIE BIIOCIEICTBUU TOMOTYT pebdsram
MPUHUMATh yYacTHEe B HWrpax, KOHKypcaxX, oJuMmIuanax. JlaHHBI Kypc OCYIIECTBISIET y4eOHO-
MPaKTUIECKOE 3HAKOMCTBO CO MHOTUMHU Pa3/iellaMy XUMHH, YAOBIETBOPSIET MO3HABATENLHBIN HHTEPEC
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K MpoOieMaM JaHHOW TOYHOW HayKH, pa3BUBAET KPYro3op, yriyOiseT 3HaHUS B JTAaHHON HAay4YHOU
JTMCLUIUIAHE.

HoBu3Hna 3axmouaercs B TOM, YTO MHOTHE BONPOCHI XUMHH HEPa3phIBHO CBS3aHBI C
¢bu3ukoil, 6uosorueil m sKosorueil, 1 oOpa3oBaHHOMY YEJIOBEKY, 4eM Obl OH HE 3aHUMAJICS B
Oyaymem, moje3Ho ux 3Harh. [lodTOMy B nmaHHOW 00pa30BaTENbHON MpOrpamMMe peanu3yercs
CHHTETHYECKHMH MOAX0J K €CTECTBEHHOHAydYHOMY 00pa30BaHHUIO, KOTOPBIA IO3BOJIIET, C OJHOU
CTOPOHBI, C(POPMHUPOBATH IEIOCTHOE IMPEICTABICHHE O MHUpE, a, C JPYrod CTOPOHBI, OOJETYHUTH
MMOHUMaHHE CIIOKHBIX XUMHYECKHX POOIEM.

Ileparornueckasi nejecoodpasnocTb. Kak M3BECTHO, XUMMS CUATAETCA B IIKOJIE OJTHUM
U3 CaMBIX CJI0KHBIX MPEJAMETOB M BBI3BIBAET Y MHOTUX HIKOJIHHUKOB HEIOTIOHUMAHUE W HETPUSITHE
C MepBOTo rojia 00y4eHHUsl.

Cpeny MpUYMH TaKOTO BOCIIPUSATHS IPEIMETa MOKHO HAa3BaTh HEOTPABAAHHO OOJIBIION
00BEM U SKIEKTUYHOCTh Y4€OHOTO MaTepualia B IIKOJIbHBIX TPOrpaMMax, a TaKKe HE0CTaTOYHYIO
MOTHBHPOBAaHHOCTH JIETeH K N3YUCHHIO XHMHH.

Kpowme Toro, B nmociennue roapl HabI0JaeTCs COKpAIIEHHE YacOB, OTBOAUMBIX HAa XUMHIO.
Jlaneko He As BceX JeTe XUMHUs CTaHeT Oynymiei mpodeccueil, mo3ToMy MHTEpeC K MPEeAMETY
[a/1aeT, KaK TOJBKO BO3HMKAIOT CJOXHOCTH B NOHMMAHUU TE€X WIM HHBIX TE€M, TPYJHOCTH B
peleHny 3a1a4d, IpooOaeMbl PU MPOBEACHUU JTa00paTopHbIX padoT. IIIKOIBHMKM YacTO CUMTALOT,
YTO XUMHUYECKasi TEOPHs CyXa U 3aIlyTaHa.

CoBepiiieHHO WHas MO3UIKsSA GopMuUpyeTcss Yy peOEHKA NMPU BOSHUKHOBEHHH COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3yUYEHUH MpEAMETA.

JlanHas oOpa3oBaTesibHas IporpaMMa OPUEHTHPOBaHA Ha TO, YTOOBI MHTEPEC K XUMHUU
BO3HUK M 3aKpenuics 0jaroaaps UCIOJIb30BaHUIO B 00YYE€HUH HCCIIEA0BATEIBCKOTO NOAX0/1a, MIPU
KOTOPOM [J€TH IOCTUTral0T MpeAMET XMMHU uyepe3 cOOCTBEHHOE yueOHoe uccienoBaHue. Takoi
MOJIX0J NO3BOJISIET OOydarolMMCA HE TOJBKO OCBOWUTH IOHSTUHHBIA ammapaT U 3allOMHUTh
HEKOTOpble BaKHbIe (aKThl, HO U TOJYYUTh HAaBBIKM IPOBEAECHUS  CAMOCTOSTEIHLHOIO
HCCIIEIOBAaHUS, KOTOpblE€ MOTYT OBbITh IOJIE3HBI JUISL MOCJIEAYIOIIEH camopeaau3aluyu B JIH0O0H
npyroi ob6nactu yueOHOU U B OyayiieM npoQeccuoHaNbHON AeSITETbHOCTH.

Hcxons U3 Takoro nojaxona, B HEHTp 0OydeHuUs 10 JaHHOU IporpaMMe CTaBsITCS pa3BUTHE
€CTECTBEHHOHAYYHOTO MHPOBO33PEHHUs] M OBJIQJICHUE HCCIEIOBAaHUEM KaK METOJOM HaydyHOTro
no3HaHus. [ToaTomMy Ha 3aHATHSIX OOJIbIIOE BHUMAHHWE OTBOAMTCS NMPAKTHUECKUM paboTaM pa3HbIX
BUJIOB, TPUUYEM 3HAUUTEIIBHOE BpeMsl yAEIseTcs MPOBEICHUIO CAMOCTOSATENbHBIX HCCIEI0OBaHUIN MO
BbIOpaHHBIM TeMaM. HachlleHHOCTh HauyalbHOTO MEepHo/ia U3yYeHUsT XUMHH JEMOHCTPALIMOHHBIMU
OTIBITAMU CTUMYJIUPYET UHTEPEC K XUMUU U XKeJlaHUEe U3ydaTh Ty HAyKy.

[Iporpamma BBICTpO€Ha TakK, YTO B JaJbHEHIIEM BHUMAaHUE JeTed Ha 3aHATHIX

HaIlpaBJICHO Ha BBLIINIOJIHCHUEC OIIbITAd, U3YYCHUC, Ha6J'IIOIlCHI/IC u (I)I/II(CQ.I_II/IIO €ro pce3yjibTaToB BO
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BCeX MOAPOOHOCTSIX. B 3TOM ciiydae mpuéMbl U JIEHCTBUS BOCHPUHUMAIOTCS OOYYAIONIMMUCS HE
KaK BOJIIICOHBIC MAaHUITYJISIIUH, a KaK 3aHUMAaTellbHAsT HEOOXOAUMOCTh, 6€3 KOTOPOil HEBO3MOKHO
OCYIIECTBUTDH CTOJIb IPUBJICKATEIbHBIC ISl HUX XUMUYECKUE MTPEBPAIICHUSI.

OTanYNTEeIHLHOH 0CO0EHHOCTHI) MPOrpaMMbl «XUMHUS B OIBITAX» SBIAETCS TO, YTO
JaHHast oOpa3oBaTesbHas IPOrpaMMa UMEET eCTECTBEHHOHAYYHYIO HAlpPaBJIE€HHOCTb C 3JIEMEHTAMU
XYJI0’KECTBEHHO-ICTETHUECKON HANIPaBICHHOCTEH, TaK KaK 3HAKOMHT C UCTOPHUUYECKUMU aCTIEKTaMu
CTAHOBJICHUS U PA3BUTHUSI XMMHH, a TAKXKE PA3BUBAET IMOCPEACTBOM MPEIMETa XUMHUH ICTETHUECKOE
BOCTIPUSATHE OKPYXKAIOLIEr0O MHpA, UYTO WIPACT BAXKHYIO pPOJb B TOBBIIIEHUHW BHYTpPEHHEH
MOTHUBAIIMH K OCBOCHHIO 3TOTO TIpeAMeTa U POopMUPOBAaHUU OOIIEH KyIbTYphl 00y4JarOIuXCsl.

Bo3pacr. Ilporpamma opueHTHpoBaHa Ha Bo3pacT oOydaromuxcs 14-16 mer. s
00y4eHHS] TPUHUMAIOTCSI BCE KEJAIOIINE, YTO JaeT BO3MOXKHOCTh 3aHMMAThCS C Pa3HOOOpa3HBIMU
KaTerOpusIMU JIETEeW: OJApEHHBIMH, NE€TbMU W3 TPYIIN COLMAIBLHOTO PUCKA, JETHMHU M3 CEMEH ¢
HU3KHAM COIUATEHO-2KOHOMHYECKHM CTaTyCOM.

dopma o0yuyeHUs] — OYHAsA, ayIUTOPHBIC, BHEAYAUTOPHBIE (IKCKYPCHUH, MPAKTHUICCKUE
paboTHI), TEOPETUUECKUE U TTPAKTUUECKUE 3aHATHA.

®opma opranuszanum 3aHaTuii. B nporpamme 3¢ dexkTuBHO coueraroTcs
WHIUBUAYaJIbHbBIE, TPYIIIOBBIE U KOJIJIEKTUBHBIE (POPMBI PabOTHI.

O0beM W CpPOK OCBOEHHMSI NPOrpamMMbl, PpekuM 3aHATHH. [IpomoHKUTETHEHOCTD
ydaeOHoro To/1a — 34 y4eOHBIX HeJleNb, Harpy3Ka 2 Jaca B HeJenro (Bcero 68 4acoB B roj). 3aHATHS
MPOBOJISATCS C TOCTOSTHHOM CMEHOM JEATETbHOCTH.

[Ipoucxonut yriayOiieHHe MOJYYEHHBIX 3HAHUU MO XUMHUU C aKIEHTOM Ha MOJydeHHE
HABBIKOB CaMOCTOSITEIbHON HccienoBaTeNnbckod paboTel. dopma 3aHATHI HpelycMaTpUBacT
COUeTaHUe TEOPETUYECKON YacTH C MOCIEAYIOLIeH MPAaKTHUYEeCKONW MPOBEPKOM M 3aKpersieHueM
MOJIyYE€HHBIX 3HAHUH MyTEM NMPOBEACHUS PA3IMUHBIX ONBITOB Ha 0a3e XMMHUECKOH TabopaToOpHH.

Cpoxk peanuzauu nporpammsi-1 ro.

2. llesu 1 3a72a4M NPOrpamMMblI
Hean NPOrpamMmbl- oOyueHue MPAKTHYECKON XUMHH, pa3BUTHE
€CTECTBEHHOHAyYHOTO MHPOBO33PEHMS] U JIMYHOCTHOW MOTHBAllMM K TO3HAHHUIO uepe3
HCCIIEIOBATENIbCKYIO JAESITENFHOCTD B MPOILIECCE U3YUCHUST XUMHUH.
3apaum:

Oo0yuaromue:

JaTh MpeJicTaBiIeHre 00 OCHOBHBIX MOHATHUSIX HEOPTraHMUYECKONH XMMHUHU — aToMaX, HOHAX U
MOJIEKYJax; O KiIaccu(UKAIMU HEOPTAaHUUYECKUX COCTUHEHHI Ha KHCIOTHI, OCHOBAaHUS U
COJIH;

O6y‘-II/ITL OCHOBaM HpaKTquCKOﬁ XUMHUU: aHAJIU3Y U CUHTEC3Y,



® HAYYHUTh MPUHIIMIIAM U METOJUKE MIPOBEACHUS UCCIIE0BATEILCKON PabOTHI;

e 00yunTh paboTe ¢ XMMHYECKHMH PEAKTUBAMH U NMpPUOOpaMH, MPOBEIACHUIO MPOCTEHIINX
71a00PAaTOPHBIX OIEpaIlHii: HArpeB, MEPETOHKA, IKCTPAKIHS, (PUIHTPOBAHUE, B3BEITUBAHUE
U T.I.,

L] O3HAKOMHUTH C HpOI/ICXO)K[[eHI/IeM nu pa3BI/ITI/I€M XHUMHU, HCTOpHGfI HpOI/ICXO)KIleHI/IH
XUMHNYECCKUX CUMBOJIOB, TepMI/IHOB, HOHSITHI;'I;

L] IIO3HAKOMHUTH CO CTapI/IHHI)IMI/I 3KCH€pI/IMCHTaMI/I;

L Hay‘-II/ITI) CaMOCTOATCIbHO HaMc4daTbhb 3aﬂaqy, CTaBUTH E)KCHepI/IMeHT u 06T)$[CH$ITI) ero
pe3yJbTar.

L] IIOATOTOBUTH K I/ISY‘IGHI/IIO XUMHUH HA ITOBBIIICHHOM HJIN yrﬂy6HéHHOM ypOBHe.

PazeuBaroinue:

®  pa3BUTH HAOJIIOIATEILHOCTh M UCCIIEIOBATEIHLCKUIA UHTEPEC K IPUPOTHBIM SIBIICHUSM;

® Pa3BUTh y 00YJAIONIUXCSI HHTEPEC K TTO3HAHUIO, K MIPOBEJICHHUIO CAMOCTOSATEIHHBIX
HCCIEIOBAaHNH;

L] paSBI/ITI) aKKypaTHOCTB, BHHUMATCIBHOCTD, CTpOFOCTI) B CO6J’II—OI[€HI/II/I Tpe6OBaHHI>'I TCXHUKHN
0e30I1aCHOCTH;

e BBIpabOTaTh MEPBOHAYATBHBIC HABBIKH PAOOTHI CO CIIEIIUATIBLHOM JTUTEPATYPOH;

e chopMupoBaTh U pa3BUTH MOJIOKHUTEIBHYIO MOTHUBAIIMIO K JAJIbHEHIIIEMY H3yUEHUTO
€CTECTBEHHBIX HaYK;

® pPa3BUTh NO3HABATEIbHYIO U TBOPUYECKYIO aKTUBHOCTH;

®  Pa3BUTh AICTETHYECKOE BOCIPHUATHE CTPYKTYPHI, GOPMYIT XUMUUECKHX AIIEMEHTOB,
pe3ynbTaTa COOCTBEHHOM JIEATEILHOCTH.

BocnurareabHble:

® BOCIIUTATh KOJUICKTUBU3M;

® BOCHMTATh IPABUIIbHBIN MOIX0/ K OPraHU3alUU CBOETO JI0CYTra ;

e BOCHUTaTh YOEXKACHHOCTH B IIO3HABAEMOCTH OKPY’KAIOIIEro MUPa U HEOOXOAUMOCTH
9KOJIOTUYECKH TPAMOTHOTO OTHOIICHUS K Cpe/iec OOUTaHMS.

Copnepxxanue nporpamMMmsl

Ne  |HazBaHue pa3jiejioB M TeM KoJsmyecTBo yacoB
n/n Teopusa  [IpakTuka Bcero
Dopmbl
aTTecTAluH
1 BBenenne B nporpammy 1 1 2 Y CTHBIN onpoc
11 CobecenoBanue ¢ neTbMu. BBosHOE 1 1 2 Y CTHBIN ompoc
3aHSTHE.
2 Ipexmer xumun 4 4 8




2.1 [Tousartus: atoM, MOJIeKyIa, JIEMEHT 1 1 2 XuMu4ecKui
JIUKTaHT
2.2 du3nuecKrue 1 XUMUYECKUE SIBICHUS 1 1 2 Pemenue
TPCHHUPOBOYHBI
X YIPaKHEHHUU
2.3 YucTble BEIECTBAa U CMECH. 1 1 2 Pemenue
Pasznenenne cmecei TPEHUPOBOYHBI
X YIPaKHEHHUU
2.4 3aKOH COXpaHEHHS MacChl 1 1 2 Y CTHBIN onpoc
3 XHMHYeCKHe peakunu 2 1 3
3.1 [Tonatue 0 XuMHUECKOM 1 1 2 Brinonnenue
B3aMMO/ICHCTBUN MPAKTHIECKUX
BEIIESCTB 3aJaHuHN
3.2 [Tpunnume! rpadudyeckoro 1 - 1 Pemenue
O0TOOpaXeHUs TPEHUPOBOYHBI
peakuuit X YIPaOKHEHUI
4 CoBpemeHHoe 1a00paTOpHOE 1 1 2 TectupoBanue
o0opynoBaHue
5 PaGora c razamu 2 3 5
5.1 Passutne xumun. OnsIThl JX. 1 - 1 Y CTHBIN OIpoc
[Tpuctan,
K.-B. llleene
5.2 Bogopon, kucimopos n aMMuax 1 3 4 Pemenne
MPAKTHIECKUX
3agaHui
6 HUcTopust xumum. 1 3 4 TectupoBaHue
JTanbl B U3yYeHUH I'a30B H
PacTBOpPOB
7 Padora ¢ pacrBopamu. Boaa 4 5 9
7.1 [ToHsaTHS: pacTBOp M pacTBOPEHUE 1 1 2 Y CTHBIN orpoc
7.2 Kpucranisr 1 1 2 Y CTHBIN orpoc
7.3 [I€moun 1 KUCIOTHI 1 2 3 Pemenue
TPEHUPOBOYHBI
X yIpaXHEHH
7.4 Conu 1 1 2 Pemenne
TPEHUPOBOYHBI
X yIpaXHEHHH
8 Xumusi BOKpyr Hac. [Ipazanuunas 1 - 1 Y CTHBIN orpoc
XUMHS
9 Merajibl 1 UX COeIUHEHUS 3 2 5
9.1 Mertaiisl ¥ UX COSIUHEHUS — CTOMKHUE 1 - 1 Y CTHBIN onpoc
u
aKTUBHBIE, TBEPABIC U MATKUE,
JparolieHHbIE
9.2 Mertaiisl OCHOBHBIX TPYIIT 1 2 3 Pemenue
MPAKTHYECKUX
3agaHui
9.3 Mertaibel MOOOYHBIX TPy 1 - 1 Pemenue
MPAKTHYECKUX
3aaHui
10 DIIEKTPOXHUMHS 3 1 4
10.1 l"anbBaHMYECKHE AIEMEHTHI 1 - 1 'Y CTHBIN onpoc
10.2 YcrpoiicTBo Gatapeiiku 1 - 1 Y CTHBIN onpoc
10.3 Koppo3sus meranios. 1 1 2 BrinosHeHue

3amuTa OT KOppO3uH

IMPAKTUYCCKUX




3ajaHui

11 Keneso. CBoiicTBa :Kejre3a
11.1 OCOOEHHOCTH KeJIe3a U COeqUHEHUN Brimontenue
JKenesa. TPCHHUPOBOYHBI
Marnetusm X YIPaKHEHHUU
11.2 Peaxmu coequHeHNi Kene3a. Brimommenue
Xumngeckast MIPAKTHYECKUX
panyra 3aJaHui
12 HemeTtauabl
12.1 Cepa u pochop — THIHIHBIE BrimosHenue
PEICTAaBUTEIIN MIPAKTHIECKUX
HEMETAaJJIOB 3aJaHuH
12.2 lNanorensr. CX0ACTBO M pa3iuyus Tectupon
AHNE
12.3 OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE Brimoome
peaxiuu B HHE
ObITY U B 1abopaTopuun [IpaKTH4e
CKUX
3aganui
13 I'enernyeckasi cBSI3b
HEOPraHUYeCKHUX
coeIMHEeHU i
13.1 MHuoroo0pa3ue HeopraHU4eCKUX Pemenne
XUMHYECKUX TPCHHUPOB
BEIIIECTB M PEaAKIIHit OUYHBIX
YIpaKHE
HIH
13.2 OKcHIbI METAJUIOB U HEMETAIIIOB Brimoiae
HHE
MpaKTH4e
CKHX
3agaHui
14 MHorooopa3ue opraHn4ecKux
coeuHEeHU
14.1 | Muoroo6pa3ue coeAMHEHUH yriiepoia Y CTHBIN
0IIpOC
14.2 Morormue BelecTsa Brimoiae
HIE
[paKTH4e
CKHX
3agaHui
14.3 Kpaxman u rimroko3a Brinosne
HIE
MpaKTH4ie
CKUX
3agaHui
14.4 Opranudeckue BELECTBA B IPUPOIC Pemenue
TPEHUPOB
OYHBIX
yIIpaxHe
HUH
15 AHAJIN3 M 0YHCTKA BeleCTB
15.1 | Unnukaropsl. [lonydenue u uzyuenue BrinosiHe
CBOMCTB 1505(S

[MPAKTHYC




CKHX
3aJaHuM
15.2 CriocoOb1 0OHApYXEHUS KATHOHOB U 1 1 2 BrimosHe
AHUOHOB. HIE
I{BeTHBIC peakiui. AHAIU3 CMECH [paKTH4e
coleit CKHUX
3aIaHHN
Hroro 33 35 68

Conepxanue kypca (684.)

Pasznen 1. Beenenue.

Tema 1.1. CobecenoBanue ¢ 1erbMu. BBogHoe 3ansiTHE.

BrisicHeHre HCXOAHBIX MPEICTABICHUN O IPEAMETE XUMHUH 1 00J1aCTH €€ MPUMEHEHHUS.

TexHuka 6€30macHOCTH. 3HAKOMCTBO ¢ Tpynmoil. Pacckas o conep:kanuu nmporpaMMbl IEPBOTO roja
oOyuenus. [IpaBuiia noBenenus B 1abopaTopuu.

Ilpakmuueckan uwacms. TexHuka Oe30macHOCTM B paboTe C XUMHYECKUMU pEaKTUBAMU,
ANeKTponpuOOpaMu U HarpeBaTeIbHBIMU IPUOOPAMHU.

Pa3nen 2. llpeamer XxumMum.

Tema 2.1. [lonsiTHsI: aATOM, MOJIEKYJIA, DJIEMEHT.

[[TapocTepkHeBass MOJENb MOJIEKYJbl. BelectBa BOKpyr Hac. BO3HHUKHOBEHHME U pa3BUTHE
TEOPETHUYECKUX MpeacTaBieHud o BemniecTBe. Ctuxuu ApuUCTOTENs] U aTOMUCTHKA JleMokpura.
Pa3zButne aromuctuyeckux mnpencrtaBieHud B Tpyaax P. boins wm JDx. JlameroHa. 3akoH
MIOCTOSIHCTBA COCTaBAa BEIIECTB.

Ilpakmuueckasa yacmsp. 3HAKOMCTBO C KOJUICKIIMEH XMMHYECKUX BemiecTB. [locTpoeHue Moaenei
MOJIEKYJ pa3HbIX BEIIECTB.

Tema 2.2. ®u3nyeckue U XUHMHYECKHUE SIBJICHUS.

SBneHus (I)I/ISI/I‘IGCKI/IG N XUMHYCCKUC. FOpCHI/IC CBCYH. I/I3yquI/Ie p€aKuun ropCHus.

Ilpakmuueckas uacmo. IlnaBnenue mapadpuHa. M3rotoieHre cBeud W3 NapauHa WIA MbLIa.
Anxumus («30J0TOH T0K/Ib» U IIUPHUTHI).

Tema 2.3. UncThble BelIeCTBA U CMECH.

[Tpupoanbie cMecu — BO3ayX, He(Th, MUHEpaIbl. M3ydeHue KOJIeKIIHiA.

Ilpakmuueckas wacme. [1paBuna paboTel ¢ BecaMu. B3BemmnBanue, IpuroToBieHUe cMeceit
MeTajljla ¥ HEMETaJa.

Pasznenenne cmecei.

OuncTKa BEIIECTB, MEPEKPUCTATUTH3AIIHSL.

Ilpakmuueckasn yacmp. OTNBITHI TIO PA3JICTICHUIO CMECEH.

Tema 2.4. 3aK0H cOXpaHEHHS MACCHI.




Xumudeckasi peakiusi Kak OTPaKeHHUE 3aKOHA COXPAHEHUsSI MACCHI.

Ilpakmuueckaa uacms. IIpurorosnenue cmecu Jlemepu.

Pazgen 3. Xumuyeckune peakuum.

Tema 3.1. [lonsiTHe 0 XMUMHUYECKOM B3aUMO/IeiicTBUM BellecTB. [[pu3Haku XUMHUYECKUX
peakuuii. Habmonenne npu3HakoB XUMUYECKON PEaKIUU.

Tema 3.2. [Ipunuunsl rpagpuyeckoro orodpakeHust peakuuii. XuMU4ecKue ypaBHEHHS.
Ilpakmuueckas uacme. lIpoBeieHNe MPOCTEHUIIINX OMBITOB, BBISIBIICHUE U OMTUCAHUE 0COOECHHOCTEH
MPOTEKAHUS PA3TUYHBIX PEAKIUH.

Pasnen 4. CoBpemenHoe j1a6opaTopHoe 000py10BaHUeE.

[Tpunnume! paboTel 000PYAOBaHUS XMMUYECKOM JJa0OpaTOPUHU: MarHUTHBIE MEIIIAJIKH; BECHI
MeXaHU4eCcKue JabopaTopHbIe, TOPCUOHHBIC, AaHATTMTUYECKUE; BBITSHKHOM mKad; MydenpHas edb.
Ilpakmuueckaa wacmps. Vicnionb3oBaHue 00OpyqOBaHUS JJIsl IPOBEACHUS JaO0OPATOPHBIX paloT.
PaboTa ¢ nenTpudyroif, MUKpOCKOTIOM, MarHUTHOM MEIIAJIKOM.

Pa3nen 5. PaGora ¢ razamu.

Tema 5.1. Pazpurue xumuu. Onsitel k. [puctian, K.-B. [Heene.

«JlecHoli ra3» u cnocoObl «yTy4IIEHUs» BO3AyXa.

Ilpakmuueckasa uacmep. OnpbiTel ¢ CO2 u O2. Texauka 6e30macHOCTH TPH padOTE ¢ Ta3aMHu.

Tema 5.2. Bonopoa, KHCI0PO/I, AMMHAK.

[TonsiTue ynctoThl raza. ['pemyunii ra3. ILioTHOCTH rasa.

Ilpakmuueckaa uacme. [lonydenue BoA0poIa, KUCIOPOJa U aMmMuaka. M3sMepenue mioTHOCTH
rasa.

Pa3nen 6. UcTopusi xumuu. ITanbl B M3y4eHUHU ra30B H PACTBOPOB.

Uctopus Tpanchopmaiiuu npeacTaBieHuil YU€HbIX O CTPYKTYpEe Ta3000pa3HbIX BEIIECTB U TEOPHUHU
pactBopoB. U3ydyenue cocraBa Bo3myxa. Otkpeitus . Pesepdopna, A. JlaByaswse u I'. KaBenaumia.
PazButne reopuu ropenus. Onposepxkenue Teopun diorucrona. Teopuu pactBopoB C. AppeHuyca
u 1. 1. Menpaeneena.

Pa3nen 7. Pabora ¢ pactBopamu. Boja.

Tema 7.1. IlousiTHSI pACTBOP ¥ PACTBOPEHUE.

TBépusie, xuakue, raaoo0pa3Hbie pacTBOpbl. HacklmenHslil pactBop. HeHackIeHHbIH pacTBop.
IIepeceiiennsii pacTBOp. PacTBOpUMOCTSD.

Ilpakmuueckasn yacmp. IlpurotoBineHue  pacTBOpPOB U3  JKUJKOTO CTEKIJIA
«Heoprannyeckuit jgec — 3aralouHbli U IPEKPACHBIN.

Tema 7.2. Kpucraisl.

KpI/ICTaJ'IJ]I/IBaI_II/I}I U3 NEPCChINICHHBIX PaCTBOPOB.

Hpakmultecmm uacmo. BBIpaIJ_[I/IBaHI/Ie MOHOKPHUCTAJIJIOB U3 HACBIICHHOT'O paCcTBOpPA.


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

[TomyyaeM u pucyeM KpUCTaJUIbl pa3HOH (POPMBI.

Tema 7.3. I11é104u ¥ KHCIOTHI.

PactBopsl mienoueit u kucnot. Bona B ¢usuke, xumun u Ouonoruu. [IpupoaHbie OCMOTHUECKHUE
SIBJICHUSL.

Ilpakmuueckasa yacmyp. Y cTpaHeHHe KECTKOCTU BOJIbI. DIEKTPOIUTHI. [uccounanus.

Tema 7.4. Coun.

MHuoroo6pasue coseit. Coyi BOKpYT Hac, uX peakmuu. Kpacora XuMUYIeCKUX peaKIIHid.
Ilpaxmuueckas yacmyp. Kpuctammsanuus coJiei U3 KEJTaTUHOBBIX TIEHOK.

Pa3nen 8. Xumus Bokpyr Hac. [IpazaHuuHas xumusi.

[IpunHnune! aelictBus GpeliepBepkoB, XUMUYECKUX 3MEH, IPaKOHOB, XJIOMYILIEK.

Ilpakmuueckaa wacmo. XUMUYeCKue 3MeM U ApakoHbl. DOKYyChl, OCHOBaHHbIE Ha W3MEHEHUU
LBETA pacTBOpa NpU XUMHUYEeCKON peaknuu. DeviepBepkr. MBUIbHBIE ITy3bIPH, O YEM OHU MOTYT
pacckazarb?

Pazgen 9. MeTtajiibl M HX COeTUHEHHS.

Tema 9.1. Meraqibl M WX COeIHHEHHS] — CTOWKHE W AKTHBHbIe, TBEpPAble U MSITKHE,
AparoueHHbIe.

Mertamibl B Tabnuie MenneneeBa. CTpoeHue aToMa Ha IpUMEPE aToMa MeTalIa.

Ilpakmuueckaa uacmp. Pu3nyeckre U XUMUYECKHE CBOWCTBA METAJIJIOB.

Tema 9.2. MeTa/ljibl 0CHOBHBIX I'PYIIIL.

CBolicTBa, CTpOCHHUE aTOMa.

Ilpakmuueckasa uacmsp. OnbITI ¢ SN 1 Al

Tema 9.3. MeTa/iibl NOOOYHBIX I'PYIIL.

Mens, cepedpo, 30510TO, ITUHK. CBOMCTBA, CTPOCHUE aTOMA.

Ipakmuueckan uacmo. Kakue merauibl ecth B amne HakanuBanus (W, Mo, N). JIparoreHtHbie
Metaiel. Boigenenue Au u Ag. «Kaccue mypmyp». BeipamuBanue monokpucramioB Cu.
«/epeBbs» [lapanensca u FOnurepa.

Pazaen 10. DnekTpoxumusi.

Tema 10.1. M'anpBaHNYeCKHE 3JI€MEHTHI.

Uctopus otkpeitus. [lonstue o ransBanuke. CocTaB U NPUHIUIBI pabOTHI TaIbBAHUYECKUX
3JIEMEHTOB.

Ilpakmuueckas yacme. VI3yuenue coctaBa M NPUHIMIA PAOOTHI pa3IMYHBIX AJIEMEHTOB MUTAHMUSL.
Tema 10.2. YcrpoiicTBo 6aTapeiiku.

Pasnosxenue BoAbl Ha BOAOPO/I U KUCIOPO.

Ilpakmuueckaa uacmep. OnbITH ¢ 6aTapeiikamu.

Tema 10.3. Koppo3usi MmeTa/jioB. 3a1iuTa 0T KOPPO3HMH.

HpI/IqI/IHLI " IOCJICACTBUA KOPPO3HUU METAJIIIOB. 3aII_II/ITa OT KOppO3UH.
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Ilpakmuueckasa uacmep. ONBITHI IO U3YUYCHUIO KOPPO3UU METAJUIOB U 3alllUTHI OT HEE.
Pa3nen 11. /Keae3o. CBoicTBA xKeJjie3a.

Tema 11.1. Oco0eHHOCTH 3Kejie3a U COeNHEHHH Kele3a. MarHeTusM.

Kenesnniii Bek. Kenezo Bokpyr Hac. CTeneHu okucieHus xkene3a. [lonsitue marnerusma.
Ilpakmuueckaa yacmo. KauecTBeHHBIC peakiuu Ha HOHBI xkene3a. [loxydenue nupodopHoro
xene3a. OMnbIThl, IEMOHCTPUPYIOIIUE MATrHETU3M.

Tema 11.2. Peakuuu coennHeHH Kejie3a. XuMuuyeckas paayra.

Oco0eHHOCTH COCTMHEHUH JKeTe3a M UX PEAKIIHIA.

Ilpakmuueckasa ywacmp. ONBITH TIO TTOJTYYSHUIO PA3HOIBETHBIX COSIMHEHUH jKele3a.
Xumudeckasi paayra 1 XaMUUeCKHil cBeTodop.

Pa3nen 12. Hemeraisl.

Tema 12.1. Cepa u ¢pochop — THNIMYHBIE PEACTABUTETN HEMETAJLJIOB.

Coemunennsa S u P. Xumnueckue cBoicTBa coeauHeHnit S u P. Aiutotponus.
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA COEMMHEHUH cephl 1 pocdopa.

Ilpaxmuueckas yacme. DeliepBEpKH Kak IpUMeEp TUIUYHON OKUCIUTEIIHHO-
BOCCTAHOBHTEIIBHON PEaKLNH.

Tema 12.2. I'anorensl. CxoacTBa U pa3iuyusi.

Hctopust OTKpBITHS HEKOTOPBIX TAJIOre€HOB. ['anorensl — onacHble U nojie3Hbie. Yem maxuer mope?
3ayeM opraHuzmy mona?

Ilpakmuueckasa yacmep. ONBITHI 1O MOJTYYEHUIO TAJIOT€HOB.

Tema 12.3. OkucauTeIbHO-BOCCTAHOBUTE/ILHbIE PeaKIuu B ObITY U B JJadopaTtopuu. OBP.
Ilpakmuueckas yacmp. BoiBeieHrE NSATEH U NOJTyYeHHE KPACOK. XUMHUUYECKUE BYIKAHBI.

Pa3nen 13. I'eneTuyeckasi CBsi3b HEOPraHMYECKUX COeTUHEHM .

Tema 13.1. MHorooopa3ue HeoOpraHMYeCKUX XHMHYECKUX BelleCTB U PeaKkiuid.

Konpna Jluzeranra.

Ilpakmuueckas wacme. [IpoBeneHye CIOKHOM ENMU XUMUYECKUX PEAKIUI JIJ1s1 TIOTYYESHHSI KOJIeIT
JIuseranra.

Tema 13.2. Oxcuabl METALIOB H HEMETAJLIOB.

Heoprannuecknii cunTes. I'eHeTHUECKas CBA3b HEOPraHUUECKUX COETUHEHUN.

Ilpakmuueckasn wacmp. IlonydyeHne u cBONCTBA OKCHJIOB.

Pa3nes 14. MHoroo0pa3sue opraHu4ecKux COeIMHEHUH.

Tema 14.1. MHoroo6pa3ue coequHeHu# yriepoja.

Hedtb, HedTsaubie mnéuku. Pazpymenue mi€Hok. [loBepxHocTHOe HaTskeHue. Bompockt
3arpsI3HEHUS OKPYXKAIOUIEH Cpebl.

Ilpakmuueckaa wacms. OnipeqieTieHUEe TaIOTEHOIPOU3BOIHBIX.
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I'openne caxapa. IIpoaykTel nuTaHus.

Tema 14.2. Mowmuiue BelecTna.

Mpeiia. CUHTETHYECKHE MOIOIIINE BEIIECTBA.

Ilpakmuueckasn paboma. V13roToBIEHNE MbLIA.

Tema 14.3. KpaxmaJ u ri1oko3a.

Crpoenue, coctaB,  wucnoJib3oBanue. LIBeTnsie peakuuu. Onpeaenenue rioko3bl. Cepedpenue.

Ilpakmuueckasa yacmp. KauecTBEHHbIE peaklUy Ha KpaxMaJl U IJII0KO3Y.

Tema 14.4. Oprannyeckue BelecTBa B Npupoe.

benkw, KUPBI, YIJIEBOIbI, (EPMEHThl, TOPMOHBI, BHUTAMHMHbI M TPOAYKTHl HUX

IIpEBpAIICHUN.

Ilpakmuueckasa yacmep. IIpocTbie ONBITHI C OPraHUYECKUMU BEIIECTBAMH.

Pa3nes 15. AHaau3 u oyucTKa.

WnaukaTopsl U3 NpupoAHbIX MaTepuanoB. CriocoObl pa3anveHus comeil.

Ilpakmuueckasn yacmo. [IpuUroTOBIIEHHE WHIUKATOPOB M3 MPHUPOJHOTO CHIPHS.

Xpomarorpadus u 3KCTpakuusa. AHaIU3 CMECH COJIEH.
4. Ilnanupyembie pe3yabTaThl
[Iporpamma  oOecrieunBaeT  JOCTHIKEHHE  CIEAYIOIIUX  PE3yJIbTaTOB
OCBOEHUS MPOTrpaMMBbl AOMOJHUTEIBHOTO 00Pa30BaHUS:
JInyHOCTHBIE:

* chOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHMSI K YYEHHUIO, TOTOBHOCTh M CHOCOOHOCTH
00yJaronMXxcsi K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K O0yUEHUIO
U TO3HAHWIO, BBHIOOpY MdanbpHEiIIero ooOpa3oBaHus Ha 0a3e OPUEHTUPOBKHM B MHpE
npodeccuid U Mpo(ecCHOHANBHBIX  MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHIO
WHIUBUAYaIIbHONH 00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMYMBBHIX MO3HABATEIBHBIX
HMHTEPECOB;

* chOpPMUPOBAHHOCTH IEJIOCTHOIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHKHY;

* chOpMUPOBAHHOCTH KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOILEHUU U COTPYIHUYECTBE
CO CBEpCTHUKaMHU, CTapIIMMH U MIAAIINMU, B 00pa30BaTeNbHOM, 0OIIECTBEHHO MOJIE3HOM,
y4eOHO- UCCIIeI0BATENILCKOM, TBOPUECKOM U APYrUX BUJIAX AEATEIBHOCTH;

" yYMEHME SICHO, TOYHO, TPAMOTHO H3JlaraTb CBOM MBICIM B YCTHOW M MHCbMEHHOW peuH,
MIOHMMAaTh CMBICI TIOCTaBJIEHHOM 3aJlaud, BBICTpaMBaTh AapryMEHTAlUI0, MPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI;

" [Ipe/CTaBIIEHUE O XUMUYECKOH Hayke Kak cepe 4eIoBeuecKon e TeNbHOCTH, 00 dTamnax
e€ pa3BUTHS, O €€ 3HAUMMOCTH JJIS1 pa3BUTHUS LIUBUWIN3ALINY;

" KPUTUYHOCTHh  MBIIIICHUA, YMCHUC pacCrio3HaBaThb JJOTNYCCKHU HCKOPPCKTHBIC
12



BbICKAa3bIBAHHWSA, OTJIIMYATh TUIIOTE3Y OT (l)aKTa;

KpCAaTHUBHOCTb MBIINUJICHHWA, MHUIIUATHBA, HAXOJYUBOCTb, AKTUBHOCTD ITIPHU PCIICHUHU
OKCIICPUMCHTAJIBHBIX U paCYCTHBIX 3a1a4,

yYMEHHUE KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT yueOHOW HCCIeI0BATEIbCKON IEATEIbHOCTH;
CIIOCOOHOCTh K AMOIIMOHAIILHOMY BOCIIPUSTHIO XUMHYECKHX OOBEKTOB, 3a1a4, PEUIICHHM,
pacCyxICHHUI.

MeTtanpeamMeTHbI€:

YMCHHEC CaMOCTOATCIIBHO INIAHUPOBATh AJbTCPHATUBHLIC IIYTU OOCTHIKCHUSA HeJ’IefI,
OCO3HAHHO BBIOMpaTh Haubosiee HPGEKTUBHBIE CMOCOOBI perieHusT Y4eOHBIX U
II03HABAaTCJIbHBIX 3a/1a4,

YMEHHE OCYHIECTBISITH KOHTPOJIb MO PE3YyJIbTaTy M IO CIOco0y JCHCTBUS HAa ypPOBHE

IIPONU3BOJIBHOI'O BHUMAaHUA U BHOCUTDH H€O6XOI[I/IMI>IG KOPPCKTUBEI,

yMEHHE aJIeKBaTHO OIICHMBATh NMPABWJIHHOCTh WJIM OIMMOOYHOCTH BBITIOJTHEHHS YUEOHOU
3a/1auu, €€ 00BEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;
OCO3HAHHOE BJIQJICHHE JIOTHUYECKUMHU JICHCTBUSAMH OTPEICICHHS TOHSITHI, 0000IIeHus,
YCTAaHOBJICHUSI AHAJIOTHH, KiIacCU(UKAIIMM HAa OCHOBE CaMOCTOATEIHLHOTO BBIOOpA
OCHOBAHWU U KPUTEPHUEB, YCTAHOBJICHUS POJOBUIOBBIX CBSI3EH;

YMEHHE YCTAHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3U; CTPOUTH  JIOTHYECKOE
paccyJieHrne, yMO3aKItoueHue (MHIyKTUBHOE, JCTYKTUBHOE U TIO AaHAJIOTHH ) U BBIBOJIBI;
YMEHHUE CO03/1aBaTh, MPUMEHITh U MPEoOpa30BHIBATh 3HAKOBO-CHMBOJMYECKUE CPEICTBA,
MOJIEJTH M CXEMBI JIJIsl PEIICHHS YIeOHBIX M TI03HABATEIbHBIX 3a/1a4;

YMEHHE OpraHW30BBIBATh Y4eOHOE COTPYIHHYECTBO W COBMECTHYIO JIESTEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMH: OMPEISIATh LeTd, pacupenencHue (QYHKIHA W poJier
YYaCTHHKOB, B3aMMOJICUCTBUE U 0OIIMe crocoObl paboThl, yMEHUE PabOTaTh B TPYIIIE:
HaxoJIUTh OOIIee perieHne U pa3penarb KOHQIMKTH Ha OCHOBE COTJIaCOBaHUS IMO3HMIUN 1
yuéTa MHTEPECOB; cIylaTh napTHEpa; GopMyIHpoBaTh, APryMEHTUPOBATh U OTCTAaUBaTh
CBOE MHEGHHUE;

chOpMUPOBAHHOCTh y4EOHOW U OOIENOJIb30BATEIHCKON KOMIETEHTHOCTH B 00JacTH
HCII0JIb30BaHUA UH(POPMAITMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTUI (UKT-
KOMIIETEHTHOCTH );

MepBOHAYANIbHBIE TIPEJCTABICHUS 00 HeAX M O METOJAaX XMMUU Kak 00 YHHBEpCaIbHOM
SI3BIKE HAYKU U TEXHUKH, O CPEJICTBE MOJCIIMPOBAHUS SIBJICHUN U ITPOLIECCOB;

YMEHHE BUICTh XUMHMUYECKYIO 3a/lady B KOHTEKCTE€ MpPOOJIEMHOM CHUTyallul B APYTUX
JUCLMIUITMHAX, B OKPYKAOLIEH )KU3HU;

YMEHHE HAaXOJWTh B PA3NIMYHBIX UCTOYHHKAX WH(GOPMAINIO, HEOOXOAUMYIO ISl PeUICHUS

XUMHUYCCKUX HpO6J'IeM, " OpCACTaBJIATH e€ B MOHATHOM (I)OpMC; MNpUHHUMATh PCIICHUC B
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YCIOBHSAX HENOJHON U U30BITOYHOM, TOUHON M BEPOSTHOCTHOM MH(OpMAIINK;

YMEHHE [TIOHUMaTh U MCIOJIb30BaTh XUMUYECKUE CPEACTBA HATJISIAHOCTH (MOJAEIH,
YepTEeXkH, CXEMBI U JIp.) Ul WUIIOCTPALIMK, UHTEPIIPETALINN, apTyMEHTALUH;

YMEHUE BBIJIBUTATH TUIIOTE3bI MIPU PEIICHUH YUYEOHBIX 3a/1a4 U MOHUMAaTh HEOOXOIMMOCTh
UX [IPOBEPKH;

YMEHHUE MPUMEHATh WUHIYKTUBHbBIE U JIEAYKTUBHbBIE CIOCOOBI PAacCyX ACHUN, BUJIETh
pa3IuyYHbIE CTPATETUHU PELICHUs 3a/1ay;

[NOHUMAaHHE CYIIHOCTH aJIFTOPUTMHUECKUX IPEANNCAHUN U yMEHUE JeHCTBOBAaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEJIbHO CTaBUTH 11€IM, BBIOMPATh U CO3/4aBaTh alTOPUTMBI JUISI PELLICHUS
y4eOHBIX XUMHUUYECKUX MPOOIIEM;

YMEHHE IJIaHUPOBATh U OCYHIECTBIIATH JNESATEIbHOCTh, HAIIPABJICHHYIO HA pElIeHHE 3a]1a4
HCCIIEIOBATENIbCKOTO XapaKTepa.

IIpeamerHbIe:

yMeHHe paboTaTh C XUMUYECKHM TEKCTOM (CTPYKTYpUPOBAaHUE, N3BJIEUEHHE HEOOX0IUMOM
nH(pOpMalKK), TOYHO U TPAMOTHO BBIpaXaTh CBOM MBICIU B YCTHOM U MHCbMEHHOM peuu,
IIPUMEHSS XMMHMYECKYI0 TEPMHHOJOTHIO M CHMBOJIMKY, HCIOJB30BaTh pa3IUYHBIC
SI3BIKU XUMUHU (cmoBecHBIH, CUMBOJIMYECKUH, Tpaduueckuii), 000CHOBBIBATH
CYXJIEHMsI, TIPOBOIUTH KIACCU(PUKALINIO, JOKA3bIBATh XMMUUYECKHE YTBEP)KICHHUS;
BlaJieHue 0a30BbIM MOHATUIHBIM aNmnapatoM: HMMETh NPEACTaBICHUE O XHMHUYECKOM
3JIEMEHTE ,BJIaJICHUE CUMBOJIBHBIM 3bIKOM XUMHHM, 3HAHUE XUMUYECKUX HOPMYIT;

YMEHHUE BBIIOJHATh pacyeTHble IpeoOpa3oBaHus (OpMys, NPUMEHATh MX JUIS PELICHHS
y4eOHBIX XUMHUYECKUX 3aJ1a4 U 3a/1a4, BO3HUKAIOIUX B CMEKHBIX YUEOHBIX NpeMeTax;
YMEHHUE T[0JIb30BaThCSl XUMMUYECKMMHM (OpMyJaMH U CaMOCTOSITEIbHO COCTaBIIATh
(GopMyIbl 3aBUCUMOCTEN MEX/y BEJIMYMHAMU HAa OCHOBE 000OIIEHHS YaCTHBIX CIydaeB U
JKCIEPUMEHTA;

YMEHHUE pellaTh 33Ja4M 10 ypaBHEHHUSIM U (opMysaM , IPUMEHSTh MOJYyYEHHbIE YMEHUS

IJI1 pCIICHUA 3a/lad U3 XUMHH, CMCXKHBIX ITPCAMCTOB, IIPAKTUKHU,

OBJAJICHUE CHCTEMOM q)YHKLII/IOHaJ'ILHLIX HOHSITI/Iﬁ, q)YHKI_II/IOHaJ'IBHLIM SA3BIKOM H
CHMBOHHKOﬁ, YMCHHE CTPOUTH Fpa(1)I/IKI/I 3aBUCUMOCTH BCIMYHUH, OIIUChIBATH UX CBOﬁCTBa,
HCIIOJIb30BAaTh (l)yHKI_II/IOHaJIBHO'Fpa(l)I/I‘IeCKI/Ie NPpEACTABJIICHUA IJId OIIMCAHHUA W aHAJIN3a
XUMHUYCCKHUX 3a/la9 U PCAJIbHBIX 3aBI/ICI/IMOCTeI7I;

OBJIAACHUC OCHOBHBIMH criocobamMu MMPEACTABJICHUA U aHAJIM3a CTATUCTHUYCCKUX JAHHBIX;
YMCHHC IMTPOTHO3UPOBATH OTKPLITUC HOBBIX BCIICCTB,

YMCHHUC NPUMCHATL U3YUCHHBIC MMOHATHA, PE3YJIbTAThl U MCTOABI IIPU PCHICHUU 3aJiad U3

PAa3JIMIHBIX Pa3acjIOB KypCa, B TOM YUCIIC 3ada4, HC CBOIAMIUXCSA K HECIMOCPCACTBCHHOMY
14



MNPUMCHCHUIO NU3BCCTHBIX aJITOPUTMOB.

Ctpykrypa U coAepKaHHME IUIAHUPYEMBIX  pE3yJbTAaTOB  OCBOCHHUS  OCHOBHOM
00pa3oBaTeIbHOW MPOTPaMMBI OCHOBHOTO 00IIero oOpa3oBaHHs aJeKBATHO OTPaKaIOT
TpeboBanuss Cranmapra, mnepenaroT crnenuduky  00pa3oBaTeIbHOrO  IpoIliecca,

COOTBCTCTBYIOT BO3pPAaCTHBIM BO3MOXHOCTAM O6yanOHIHXC$I.

5. ®opMbI aTTECTALMHI

- (opMbI oTCiIeKUBAHUSA U PUKCAINH Pe3YIbTATOB:

B mpomecce oOyueHHs OCYIIECTBISETCS KOHTPOJIb 32 YPOBHEM 3HAaHUM U YMEHHUH
oOyJaromuxcs. 3HaHUS W yMEHHS TPOBEPSIOTCS IMOCPEICTBOM BBIMIOJHEHUS OOYYarONIMMHUCS
MPaKTUYeCKUX  paboT B XMMHUYECKOH  JabopaTopWd, TMOATOTOBKH  CaMOCTOSITEIBHBIX
WCCIIEIOBATENILCKUX paboOT. YpPOBEHb YCBOCHHS NPOTPAMMHOTO MaTepHalia OMpPEACISIeTCs 10
pe3ysbTaTaM BBINIOJHEHHUS MPakTHUecKuX padoT. C kaxIpIM peOeHKOM OoTpadaTbiBaloTCs Hanbosee
CIIO’)KHBIE JKCIEPUMEHTHI, 37eCh HEOOXOIMMO BHHUMATENbHOE, YyTKOe W J00pOe OTHOIIEHHWE K
KakaoMy. BeiOupaercs muddepeHIupoBaHHBIA MOAX0J K oOydarmeMmycs, Bce yaadu
MOOMIPSIFOTCS, BCE HEIOYETHl TAaKTUYHO W MSTKO HCHPaBIsiOTCS. KOHTpoImMpyeTcs KadecTBO
BBITIOJIHEHUS IPAKTUUECKUX paboT 1O BCEM paszieriam.

B Teuenue yuebOHOro roja oOywaromiyecsi y4acTBYIOT B XHMHUYECKUX OJUMIHAAAX U
KOH(EPEHIIHSIX .

dopmamMu MOJBEEHUS WUTOTOB pPabOThl MOTYT OBbITh: OTKpPBITHIE 3aHSITHUS, TBOpUYECKas
3alUTa, CAMOOIIEHKA, KOJNIEKTUBHOE 00CYXKIEHUE U JIp.

HroroBas oueHka ocymiecTBisercs B (opme IEMOHCTpalMM JTy4IIUX padOT Ha 3aHATHUSAX
KpY)KKa TMepea OIHOKJIACCHUKaMU U pojauTensMu. Jlydmmme paboTbhl OTMEUalOTCs T'paMOTaMH,
JTUIIOMaMHU, MO0AapKaMHu.

- (bopMBbI IpeAbSBJICHNUS U IEMOHCTPALMHU Pe3y/IbTATOB:

" BXOJIHOW KOHTPOJIb — IPOBOJUTCS B HaYalie 00yUYCeHMsI, ONPEICIIsICT YPOBEHb 3HAaHUI peOCHKa
(cobecennoBanue ¢ 00yJarOUMMUCS B HA4aJe T0/1a);

"  TEKyIIU KOHTPOJb — IMPOBOIMTCS HA KAXKIOM 3aHATUU: aKICHTUPOBAHUEC BHUMAaHUS,
IIPOCMOTp padorT;

"  [IPOMEXKYTOUYHBIH KOHTPOJb — MPOBOAMUTCS MO OKOHUYAHUHU W3YUEHHUS OTICIBHBIX TEM:
JMIaKTUYECKUE UTPBI, TECTOBBIC 3aJaHHsI, BUKTOPUHBI.

"  HUTOTOBBIH KOHTPOIb — MPOBOAMUTCS B KOHIIE y4EOHOTO TOa, OMpPEIeNsieT ypOBEHb OCBOCHHUS
MPOrpaMMBI (3allMTa UCCIeA0BaTENbCKOM paboThl, coOece10oBaHNE B KOHIIE TOA).

B mporpamMe ucnomnbsiyercs ruOkasi peHTHHTOBasi CUCTEMa OICHKH JOCTHKCHHM

O6y‘-IaIOH_[I/IXC$I 10 OIIPECACIICHHBIM KPUTCPUAM:
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— BBIIOJHEHHE OINpPEAEIEHHOIO  KOJIMYECTBAa IMPAKTHUECKUX pabdoT, Korja Kaxjaas
MpaKkTUYecKas padoTa OLEHUBAETCS ONPEICICHHBIM KOJIHMUYECTBOM OalIOB;
— IOJBEAECHUE UTOTOB B KOHIIE Ka)KJIOTO MOJIyroius (IHBaph, Mai);
— CcHCTeMa HarpaXICHUs M MOOUIpeHUs oOydaromuxcs, Jydimue oOyuaromuecsi, HabpaBine
HanOOJIbIIee KOJIMYECTBO OAIIOB, HATPAXKIAIOTCS TPAMOTAMH H IIPH3AMU;
— OpraHu3alys KOHTPOJIS 3HAaHUM IPOUCXOAUT HA OCHOBE caMOpedIieKCHH 00yqaroIerocs.
Pednekcust moMoraeT onpenenuTs CTeNeHb JOCTHKEHHS TIOCTABICHHON LEIH, PUYUHBI UX
JOCTUXKEHUS] WM Hao0OpOT, AEWCTBEHHOCTh TEX WM HHBIX CIIOCOOOB M METOAOB, a TakKke
MIPOBECTH CaMOOLIEHKY.
6. OueHOYHbIe MAaTEPHAIbI
[Ipy  omneHuBaHMM  y4eOHBIX  JIOCTMJKEHHMM  yYalllUXCsl 1O  JIONOJIHUTEJIbHOUN
o0u1eo0pa3oBareabHOM 00IIepa3BUBAIOIIEH TpOrpaMMe «XHUMHUS B OTBITaX»» UCHOJb3YHOTCS:
e JluarHocTtwka yCBOEHHsS MaTepuajia, B Mpoliecce 00ydeHus mo oOmeoOpa3oBaTenbHOM
oOuiepa3BuBaronieil nporpaMme «XUMHs B OIBITAX).
e UuauBuayalibHas KapTa ydeTa pe3yabTaTOB UHTEUIEKTYaJbHBIX CIIOCOOHOCTE.
e UudpopmannoHHas kapra ydeTra pe3yJbTaTOB OOYYAIOIIUXCS y4acTUS B MEPONPUATHUSAX
pa3HOro ypoBHSL.
OneHo4Hble MaTepualibl IPOrpaMMbl pa3pabOTaHbl C y4€TOM TpeOOBAHUM K CTAPTOBOMY
YPOBHIO OCBOEHHS yU€OHOTO MaTepHaia.
Oxunaembie pe3yJibTaThbl:
o I0JIy4aT MpPEJCTaBICHUE O CTPOEHUM aTOMa, MOHAX U MOJIEKYJlaX, O KiacCU(UKanuu
HEOPraHN4eCKUX COEJMHEHUHN Ha KUCIIOThI, OCHOBaHMS U COJIM, 00 aHAJIN3€ U CUHTES3E;
o IIPUOOPETYT OCHOBHBIE HABBIKU IIPAKTUYECKOM pabOThI B 1JaOOPAaTOpUH, OYIyT BHIIOIHATh
npocTeiiine 1adopaTopHbIE ONEepaLuy;
o IIPOSIBAT MHTEPEC K COBPEMEHHBIM IMpoliieMaM XHUMHM U K HCCIIENOBATENIbCKOM padore B

3TOM Hay4YHOU 00J1aCTH;

©) C(bOpMI/IPYIOT MMpCACTABJICHHUC O KPACOTC XUMHUYCCKOT'O SKCIICPUMCHTA,
©) Pa30BBIOT YYBCTBO OTBETCTBCHHOCTHU IIPU BBIIIOJTHEHUN XUMHUYCCKOTI'O SKCIICPUMEHTA
©) CUCTCMATU3UDPYIOT CBOU 3HAHUS B oOnactu XUMHUH, CO3OANYT HCO6XO,I[I/IMYI-O 6a3y JJIA

nepexoaa K YFJ'IY6J'IéHHOMy N3YUCHUTIO OTACIIbHBIX Pa3aCiiOB XUMHUH,

©) 6y,HYT YMETb CaMOCTOATCIIBHO MMPpOBOIUTH SKCIICPUMCHTBI U BCCTH

HCCIIeI0BATENLCKYI0 paboTy B 1ab0opaTopuy;

o) OCO3HAIOT €IMHCTBO MAaTepUAILHOIO MHUpPAa HAa OCHOBE XMMHMYECKOTO MOJAX0/a K CTPOCHHIO
BEIIIECTBA;

o) OCBOSIT 3KOJIOTMUYECKHUE ACTIEKThI BIMSHUS XUMHUH HA MOBCETHEBHYIO KU3Hb;

o) MPUOOPETYT MOTUBAIMIO HA JAIbHEHIIIee U3yUeHUE €CTECTBEHHBIX HAYK;
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o HAYy4aTcsi CAMOCTOSTENILHO PaboTaTh CO CIICHATBHON XUMHUECKON JINTepaTypoii;
o MpUOOPETYT HABBIKH MOJTOTOBKH JOKJIAI0B U BHICTYIUICHUH Ha KOH(PEPEHLIUSX.
Kpurtepuu ypoBHsi ocBOeHHs y4e0OHOr0 MaTepuaJa:
e - BBICOKMIi YPOBeHb — 0OyUaromuii OCBOMJ NMpaKTU4YeCcKu Bech 00bEM 3Hanmii 100-79%,
MIPEAYCMOTPEHHBIX IIPOrPaMMOi 32 KOHKPETHBIN IIEPUOL;
e - cpeaHMii ypoBeHb — y 00ydaronmx o0bEM yCBOSHHBIX 3HaHUH cocTaBisieT 80-50%;
e - HU3KMIii YpOBeHb — oOy4arommiics opianen Mmenee yeM 50% o6wéma 3HaHUH,

MIPEAYCMOTPEHHBIX IPOrPAMMOM.

7. Ycii0BHS peaju3allui NporpaMMbl
MarepuajibHo-TexHu4eckue yciaoBus. Jlig >pQexTuBHON peanuzanyyu MPOrpaMMBl

Heo0xo/MMa MaTepHuaibHO-TEXHUUYECKas Oa3a:

1. YueOHBIE KaOWHET,  COOTBETCTBYIOIIMKA  TPEeOOBAHMAM CAHHUTAPHO-3MUIAEMHUOIOTHIECKAX
tpeboBanmii CIT 2.4.3648-20 w rurneHmyeckux HopMmatuBoB u TpeboBanuii CanlluH 1.2.3685-21
(remmneparypa 18-21 rpaayc llenscus; BnakHocTh Bo3ayxa B mpenenax  40-60 %, wmeGens,

COOTBETCTBYIOIIAS BO3PACTHRIM OCOOEHHOCTSIM nerelt 14-15 mer); Jlns peamuzariuu mporpaMMbl
=  OO0opynoBaHHE U MAaTEPUATIBI:

" KOMIBIOTED;
" MEAMAIPOEKTOP.
"  CTaHJAPTHBIA HAOOP XUMHUYECKUX PEAKTHBOB (KUCIOTBI, IIETOYH, OKCHJIBI, COJIH);
"  U3MEpHTENIbHBIC TPUOOPHI;
=  crexisHHasA U dhapdopoBas Mocyna;
"  METaJUIMYECKHE IITATUBHI,
"  HarpeBaTtelbHbBIC IPUOOPHI;
" BECHI;
"  MHUKPOCKOIL
B kadecTBe IMIAKTHYECKUX MATEPHAJIOB MCIIOJB3YIOTCS HAIIATHBIE MOCOOWsS: TadiuIa
pacTBOpUMOCTH | niepuoandeckas tadiuma JI. M. MenaeneeBa; KOJUIEKIIUH ITOJIE3HBIX HCKOTIAEMBIX,
Mo4B, He(TH, 1IKaIa TBEPAOCTHU U T.II.
B kadecTBe METOAMUYECKHUX MAaTepUalOB MPUMEHSIOTCS pa3IMyYHble MMyOTUKALUU 10
xumun (cM. CIHCOK JIUTEpaTyphl), METOIUUYECKUX Pa3pabOTOK W IJIAHOB KOHCIEKTOB 3aHSTHIA;
METOUYECKUX YKa3aHUN U PEKOMEHIAIUH K MPAKTUYECKUM 3aHATUSM.

HNudpopmannonHoe odecneyeHHe: METOIUUECKUE Pa3pabOTKU MO BCEM TeMaM, CIIEHApUU
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IMPOBCACHUA MGpOHpHHTHﬁ, HHTCPHCT-UCTOYHUKH, CXECMBbI, OITPOCHBIC U TCXHOJIOTUYCCKUC KAPTHI.

8. MeToanyeckue MaTepuasbl

Metoauka o0y4eHus MpeanoaraeT J0CTYITHOCTh M3JlaraeMoil WH(OopMaIMu Ui BO3pacTa
00yJaromuxcs, 9T0 JOCTHTACTCSA 3a CUET HAIJISIIHOCTH M HEPa3pBhIBHOW CBSI3U C MPAKTUYECKUMU
3aHATUAMHA. QDPOpMBI  3aHATHM  ONPENEIAIOTCS  HANPABICHHOCTAMM  IIpOorpaMmbl U €€
ocobeHHocTsIMH. [Iporpamma BKIIIOYAeT KaK TEOPETUYECKUE M MPAKTUYECKUE 3aHATHS B y4eOHBIX
KaOMHEeTaX, TaK M SKCKYPCHOHHBIC BBIXO/Ibl HA TEPPUTOPHUIO YUIPEIKICHUS U CBOCH MECTHOCTH.

MeTtoauyeckue U IUAAKTHYECKHE MAaTePHAJIbI:

- METOJIMYECKHe pa3paboTKU M0 TEMaM;

- HAJIMYKUC HArJISIAHOTO MaTCpuraia,

HaJINYUEC ICMOHCTPALIMOHHOT'O MaTcpuraia,

BH1€0 DUITEMEI;

pa3IaToO4YHbIN MaTepua;
- “HGOPMAITMOHHBIE KAPTOUKH.

-ANJaKTHYCCKHUE Marepural KapTO4K
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9. KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Jata | pasg Tema 3anaTus Conepxxanue Konnuec Tun 3anaTHS OcHoOBHbIE 3VH, YMK
/11 eI TBO METO/IbI U OYVH
4acoB ¢dbopMbI paboTHI,
TEXHOJIOTUU
1-2 | 2.09, 1 CobecenoBanue ¢ BrrsicHenne UCXOIHBIX 2 O3HaKOMHTEILHOE becena, 3HaThb Metoany
7.09 neTbMu. BBogHOE MPEACTABICHUH O IIPEIMETE Mpe3eHTalNs npaBuna Tb | eckue n
3aHSTHE. XUMHH 1 00J1aCTH €€ npu T TAaKTAY
MIPUMCHCHHSL. HAXOXJICHUU | €CKHE
TexHnka 6€30MacHOCTH. B KaOMHETE, Marepuan
3HAKOMCTBO C IPYMIIOH. pabote ¢ Bl.
Pacckas o conepxanuu peakTuBaMu | YueOHO-
MIPOrPaMMEBI TIEPBOTO TO/a u MIPaKTHYe
oOyuenus. [IpaBuna HarpeBaTeNlb | CKOe
MOBEJICHHUS B TAOOPATOPHH. HBIMU 060pyn0oB
Texnuka 6e30macHOCTH B npudbopaMu, | aHUe.
paboTe ¢ XUMHUYECKUMU pacnucanue
peaKkTUBaMU, 00beMHEHUS
ANEKTPOTPUOOPAMH U
HarpeBaTeIbHBIMU
npudopaMu
3-4 | 9.09, 2 IlousaTus: atoM, 3HAKOMCTBO C KOJUIEKIIHEHN 2 KomOunupoBanHoe [IpakTnueckas 3HaTh Meroany
14.09 MOJIEKYJIa, 3JIEMEHT. | XMMUYECKUX BELIECTB. pabota ompe/ielieHue | €CKUe U
[TocTpoenue moaeneit BOKHEUIIUX | IUJAKTHY
MOJIEKYII Pa3HbIX BEILIECTB. MOHATHUH: €CKHUe
MPOCTHIC U MaTtepuan
CIIOYKHBIE BI.
BCILIECTBA, YuebHo-
XUMHYECKUN | TpaKkThye
DIIEMEHT, CKO€
aToM, obopynoB
MOJIEKYIIa. aHue




Paznmuats
MOHATHS
«BEIIECTBOY
H «TEJI0»,
«IPOCTOE
BEILIECTBO» U
«XUMHUYECKHU
M 3JICMEHTY.
YMmern
HA3roTaBJIMBaT
b MOJIETH
MOJIEKYIL.

5-6

16.09,
21.09

dusznueckue n
XUMHYECKHUE
SIBJICHUA.

O3HakoMJIeHHE C
(bU3UYECKUMU U
XUMUYECKUMH SIBICHUSIMU.
N3yuenune peakunn
ropenus. M3rorosienue
CBeuH U3 nmapaduHa uin
MbLIa. ATXUMUS («30JIOTOM
JOK]b» U TTUPUTHI).

N3y4yenne HOBOroO
Marepuana u
IIEPBUYHOE
3aKpCIIJICHUE HOBBIX
3HAHWM.

[IpakTnueckas
pabora.

HaOmronats,
aHATM3UPOBA
Tb
buznueckue
51
XUMUYECKHE
SIBJICHUS.
Ymern
OTJIMYATh
XUMHYECKHE
pEeaKIyu OT
(bU3UIECKUX
SIBJICHUH.
3HaTh
yCIOBUS
BO3HHUKHOBEH
s U
MpeKpaIicHu
sl TOPEHMUSL.

Meroany
eCKHUe U
TMIAKTAY
eCKHUe
MaTepua
Bl.
YueGHo-
MpaKTHye
CKO€e
060pyn0B
aHue

23.09,
28.09

YucTele BelecTBa U
cMmecH. Pasnenenne

IIpuponusie cmecu —
BO31YX, HE(Th, MUHEPAJIBI.

N3yyenue HOBOTO
Marepuaia u

IIpakTrueckas
pabora.

3HaTh
oTpeeneHne

Metoany
€CKHE U
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cMeceH. N3yuenue KOJIeKIHN. IIEPBUYHOE ITOHATUI JUIAKTAY
[IpaBuna paboThI C BecamH. 3aKperuIeHue HOBBIX «4HCTOC eCKHe
B3emmBanue, 3HAHUU. BEILIECTBO» U | MaTepHal
IIPUTOTOBJICHUE CMECEH «CMECHY. B
MeTajula ¥ HeMeTaslia. YmeTpb VYuebHo-
Paznenenne cmecei. paboTaThb C IIpaKkTA4e
OuncTKa BEIIECTB, BECaMHU. CKO€
MEPEKPUCTATIIN3ALIMSL. 3HaTh 000pynoB
METOIbI aHue
paszeneHus
CMECEH:
OTCTauBaHHE,
¢unbTpOBaHU
c,
BEITIApUBAHUC
. YMmeTh
BBIJICTISTh
YHCTOE
BELIECTBO U3
cMmecH,
ohopMIITh
pe3yabTaThl
paboTHI.
9- | 30.09, 3aK0H COXpaHCHUS XUMHYECKash PeaKIus KaK N3ydyenue HOBOTO [TpakTrueckas Ymenue Meroanu
10 5.10 MacChl OTPaKCHHE 3aKOHA Marepuaia u paborta. XapaKTepHu30 | €CKUe U
COXPAaHEHHUS MAaCCHI. MEePBUYHOE BaTh 3aKOH IUIAKTAY
[Ipurorosyienue cMmecu 3aKperIeHHe HOBBIX COXpaHCHHS | €CKHUE
Jlemepu. 3HAHUH. Macchbl MaTepua
BEIIECTB, BI.
MMOHUMATh Yu4eGHo-
ero MpaKTHye
CYIIHOCTb U | CKOE
3Ha4yeHue Uit | 060pya0B
HAMMCaHUs aHue




yYpaBHEHUH

peaKkuuu.
11- | 7.10, [TonsTre o Nzyuenue u HabmoaeHne N3ydeHne HOBOTO Teopernueckoe | 3HaTh Metoauu
12 | 12.10 XUMHUYECKOM MIPU3HAKOB XUMHUYECKUX MaTepuaia u 3aHATHE, IIPU3HAKU €CKHUE U
B3aMMOJICHCTBUN peaKImid. NepBUYHOE Ipe3eHTAIHS, XAMUYECKUX | JUJIAKTHY
BEIIECTB. 3aKperieHue HOBBIX JEMOHCTPAIOH | PEeaKIuii. €CKHe
3HaHUH. HBIC OIIBITHL MaTepHua
BI.
VY4eOHo-
paKkTuye
CKOE
060pyn0B
aHue
13 | 14.10 [IpuHIHATBL XHWMHUYECKUE YPABHEHHUS. Kom6unupoBanHoe becena, onpoc, | Ymers Meroanu
rpaduIecKoro [TpoBenenne nmpocTermmx TEOPETHUYECKOE | TIHCATh, €CKHe U
0TOOpaKeHUS OTIBITOB, BBISIBJICHUE U 3aHsTHE, YUTATh THTAKTHY
peakuuit OTHCaHue 0COOEHHOCTEH MIPE3EHTalHNs, YpaBHEHUS €CKHe
MPOTEKAHMSI Pa3IMUHBIX JEMOHCTPAIMOH | peakuui u MaTepuan
peaxiuii. HBIE OTIBITHI. XapakTepHu30 | bl
BaTh MX. VYuebHo-
MpaKTHye
CKOE
060pyn0B
aHue
14- | 19.10, CoBpeMeHHOE 3HaAKOMCTBO C N3ydyenue HOBOTO Teopernueckoe | 3HATH Meroanu
15 | 21.10 nabopaTopHOE COBPEMEHHBIM Marepuaia u 3aHSATHE, COBPEMEHHOE | €CKHE U
obopynoBaHue. 1a00pPaTOPHBIM MEPBUYHOE Mpe3eHTAIIHSL. 1ab0opaTopHO | AUJAKTHY
000pyIOBaHUEM. 3aKperIeHHe HOBBIX e €CKHue
3HAHUH. 000pyOBaHU | MaTepual
eu BI.
HPUHIUIIBI VYuebHo-
ero paboThl. | MpaKTUYe
CKO€

o0opynoB




aHHuec

16 | 26.10 Pa3Butune xumumu. Omnsitel ¢ CO2 u O2. N3ydeHne HOBOTO Teoperuueckoe | 3Hath Th Metoauu
OmnsiTer Jx. Texuuka 6e30MacCHOCTH MIPH MaTepuaia u 3aHATHE, IIpu paboTe C | ECKHE U
[puctnu, paboTe c razamu. NepBUYHOE Ipe3eHTaIHS, ra3amm. TIUIAKTHY
K.-B. lleexne. 3aKpEIICHUE HOBBIX JIEMOHCTPALMOH | YMeTh €CKHe
3HaHUH. HBIC OIIBITHL IPOBOJTUTH MaTepHua
OTIBITHI C BI.
CO2u O2. VYuebHo-
MpaKkTuye
CKOE
000pyI0B
aHue
17- | 28.10, Bonopon, xucnopon | [loHsiTe YUCTOTHI rasa. KomOunnpoBanHoe [TpakTuueckas 3HaTh Mertoany
20 | 2.11, Y aMMHUaK. I'pemyuwnii ra3. [moTHOCTH pabota OTIpeJICIICHUE | €CKHE U
411, rasa. MMOHATHUSA TATAKTHY
9.11 [Tonyuenue BomOpoOna, «IJIOTHOCTh | €CKHE
KHCJIOPOJa U aMMHaKa. ra3a», yMeTb | MaTepual
N3mepenue mioTHOCTH U3MEpSATh Bl.
rasa. IJIOTHOCTD VYu4eGHo-
raza. YMeTb | MpaKTuye
MOJIy4aTh CKO€e
BOJIOPO/I, o0opyoB
KHUCIIOPO/I, aHue
aMMHaK u
pacrno3HaBaTh
uX. YMeHue
XapaKTepH30
BaTh
CBOMCTBA,
IPUMEHEHUE
KHCIIOPOAa,
00BSACHATH
CYIIHOCTb
KPYroBOpOTa
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€ro B

pUpoe.
21- | 11.11, Hcropusa xumuu. Hctopus tpanchopmanyu N3ydeHne HOBOTO Teopernueckoe | 3HaTh Metoauu
24 | 16.11, Oranel B U3y4eHUHU | IPEICTABICHUN YUEHBIX O Marepuana u 3aHATHE, OCHOBHBIE €CKUe U
1811, ra3oB M PaCTBOPOB. | CTPYKTYpE ra3000pa3HbIX NEPBUYHOE IIpe3eHTaLMSL. OTKpBITUS A. | IWJAKTHY
23.11 BEILIECTB U TEOPUH 3aKpeIIeHuEe HOBBIX JlaByasbe u €CKHe
pactBopoB. M3yuenue 3HAHUM. I. Marepuan
cocTaBa BO3/yXa. KaBenmuma , | bl
OtxkpsiTus . Pezepdopaa, . VY4eOHo-
A. JlaBya3be u I'. Pesepdopna, | mpaktuye
Kasennuma. Pa3sutue TEOPUH cKoe
TEOPUU TOPEHHUSL. pactBopoB C. | obopymoB
OnpoBep)keHHEe TEOPUH AppeHuyca u | aHue
(dbnorucrona. Teopuu 1. .
pactBopoB C. Appennyca u Menneneena.
J. Y. Menneneena.
25- | 25.11, [Tonstus: pactBop u | TBEpabIE, KUIAKHE, Kom6unupoBanHoe. IIpakTrueckas Ymers Meroanu
26 | 30.11 pacTBopeHue ra3oo0pa3Hble PaCTBOPHI. paborta ONpEeNEeNsATh | €CKUE U
Hacsimennsiit pactsop. pacTBOPBI, UX | IUAAKTHY
HenaceliieHnsliit pactBop. BUJEI €CKHE
[TepechlilieHHBIN pacTBOP. (HaACBIIIEHHBI | MaTepHa
PactBopuMOCTS. eu BI.
[IpuroTtoBiieHue pacTBOpPOB. HEHaChIIEHH | YueOHo-
bIC), MpaKkTUye
pacTBOpUMOC | CKOE
Th BEUIECTB, a | 000pyI0B
TakK ke aHue

HCII0Jb30BaT
b
06opynoBaHu
eu
PEaKTHUBHI,
pacy€THbIE
3a7a4M JIJIs
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MMOJIYy4YCHHUA

pacTBopa
COJIH C
3alaHHOU
KOHIICHTPAIN
eil.
27- | 2.12, Kpucramnsr. Kpucrannuzanus u3 KomOunupoBanHoe [IpakTruueckas YMers Mertoany
28 7.12 IEPECHIIIEHHBIX PACTBOPOB. pabota BBIPAILMBATh | €CKHUE U
BripamuBanue MOHOKPHUCTAN | TAJAKTHY
MOHOKPHCTAJIJIOB U3 b1 U3 €CKHe
HACBHIIIIEHHOTO PacTBOpA. HACBIIIEHHBIX | MaTepHa
[Momy4yenne u 3aprcoBKa pacTBOpOB. BI.
KpUCTAJIJIOB pa3HOH (JOPMBI. VY4eOHo-
MIPaKTHYe
CKOE
060pyn0oB
aHue
29- | 9.12, [[énoun u kucIoThl. | PacTBOpPHI mienouei u KomOununpoBanHoe. [TpakTuueckast YMmeTh Mertoany
31 | 14.12, kucioT. Boxa B ¢pusuke, pabota XapaKTEPU30 | €CKHE U
16.12 XAMHUU U OUOJIOTHM. BaTh IAOAKTAY
[IpuponHble OcMOTHYECKHE CBOWCTBA €CKHe
SIBJIICHUS. niesnouen u MaTepua
YcTpanenue xE€CTKOCTU KHCJIOT, BI.
BOJbI. DJIEKTPOJIUTHI. BBIpaXKaTh UX | YueOHO-
Huccouunanmysi. B MpaKTU4e
rpaduyeckoil | ckoe
dopme. 3HaTh | 060PYHOB
CIoCcoObI aHue
yCTpaHEHUS
JKECTKOCTH
BOJIBL.
32- | 21.12, Conn. Msoroo6pasue coeil. KombunupoBanHoe ITpakTnueckas | YmeTh Metoanu
33 | 23.12 Conu BOKpyr Hac, X pabota Ha3bIBaTh €CKHUE U
peaxiuu. Kpacota COJIH, X IUIAKTAY
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XUMHYECKUX PEaKIIUu. KIIACCHU(UIUP | E€CKHE
Kpucrannuzanus coneit us OBaTh I10 Marepuai
KEJITATHHOBBIX MIIEHOK. pa3HbIM BI.
npu3HaKaM, | YueOHo-
3HATh MIPAKTHYe
CIocoObI X | CKOE
MOJIy4eHHUsl. | 000pyI0B
Ymerp aHue
HCII0JIb30BaT
b
1a60paTOPHO
e
000py1I0BaHU
€ M PCaKTUBBI
JUIs
KpUCTAILITN3a
[IUH COJIEU U3
KEJIATUHOBBI
X TJIEHOK.

34 | 28.12 Xumwust BOKpyr Hac. | [IpuHIumner geictBus 1 KomOunnpoBanHoe Teopernueckoe | 3HATH Metoanu
[Ipa3zguuunas (eliepBepKOB, XUMHUYECKUX 3aHATHE, MIPUHIIMUIIBI €CKHUE U
XUMUSL. 3Meil, IPaKOHOB, XJIOMYIIIEK. Ipe3eHTAalus, neicTBus TUAaKTHY

@DOoKyChl, OCHOBaHHbIE Ha JNEMOHCTpAIMOH | (peliepBEepKOB | ecKue
U3MEHEHUH I[BETa pacTBOpa HBIE OTIBITHI , XAMUYECKHUX | MaTepHa
MIPU XUMUYECKOHN peaKkiyH. 3MEH, B
JIPAaKOHOB, YuebHo-
XJIOTYIIEK. MpaKTHyie
CKOE
o0opynoB
aHue

35 11.01 Mertamisl 1 Ux Meramisl B Ta0IHIIE 1 N3y4yeHnue HOBOTO Teopernueckoe | YmeThb Metoanu
COEIMHEHUS — MenneneeBa. Ctpoenue MaTepuaia u 3aHATHE, XapaKTepHu30 | €CKHe U
CTOMKHE U aToMa Ha MpuMepe aTromMa MIEPBUYHOE pe3eHTAaIHs, BaTh TUAAKTHY
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aKTHBHBIC, TBEP/BIE | METaJUIa. 3aKpEIJICHUE HOBBIX | JIEMOHCTPAIMOH | CTPOEHUE €CKHe
U MSTKUE, Du3NYECKUE U XUMUUYECKUE 3HAHUH. HBI€ OIIBITHL aTroma MaTepual
JparoleHHEbIE. CBOCTBA METAJIIOB. MeTaia, BI.
¢usnueckue | YuebHo-
u MIPAKTHYe
XAMUYECKHE | CKOE
CBOMCTBA 000pynoB
METaJLIOB. aHue
36- | 13.01, Mertannsl ocHOBHBIX | CBOMCTBa, CTPOEHUE aTOMa. Kom6unupoBanHoe [Tpaktnyeckass | 3HATH Metoauu
38 | 18.01, TPYIIIL Omeitel ¢ Snu Al pabota CBOWCTBA U ecKHe U
20.01 CTPOCHHE IUIAKTHY
aTOMOB €CKHe
METaJUIOB MaTepHua
OCHOBHBIX BI.
TPyIIIL. VY4eGHo-
Ymers MIpaKTH4e
UCTIOJNIb30BaT | CKOE
b 060pynoB
71a00paTOPHO | aHUE
e
000py1I0BaHH
€ U pEaKTUBBI
JUIs
MPOBEICHUS
OTIBITOB C SN
u Al
39 | 25.01 Mertaiisl mo0o4HbIX | Menab, cepedpo, 30J0T0, Kom6unupoBanHoe Teopernueckoe | 3HATH Koncnekr
rpymnmn uHK. CBOMCTBA, CTPOCHUE 3aHATHE, CBOIicTBa U 3aHATHS.
aToma. Mpe3eHTAIIHSL. CTpOoeHue
Kakue merasibl ecTh B aTOMOB MEJIH,
namrne HakanuBaHus (W, cepebpa,
Mo, N). [IparoueHHbie 30JI0Ta,
MeTalbl. Beinenenne AU u [IUHKA.

Ag. «Kaccue mypmyp».
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Beipamusanue
MoHOKpHcTaios Cu.
«/lepeBbs» [lapauenbca u
Onurepa.
40 | 27.01 10 | T'anpBannveckue Hcropus oTKpbITHSL. 1 N3ydeHre HOBOTO Teopernueckoe | 3HaTh Metoauu
AIIEMEHTHI [onsiThe 0 rajgbBaHUKE. MaTepuasia u 3aHsATHE, TPUHITUTIBL €CKHe U
CocTaB U IPUHIIMITBI NepBUYHOE MPe3CHTAIHS paboThI THMTAKTHY
paboTHI raTbBAHMYECKIX 3aKperieHue HOBBIX Pa3IUYHBIX €CKHe
AIIEMEHTOB. 3HaHUH. DIIEMEHTOB MaTepHua
N3ydenue cocraBa u MMATAHUSA. Bl
MpUHIMIA paboThI VY4eOHo-
Pa3IMYHBIX 2JIEMEHTOB paKkTuye
MTUTAHUS. CKOE
060pynoB
aHue
41 1.02 10 | YcrpoiictBo OnbIThI ¢ GaTapeiikaMu. 1 Kom6unupoBanHoe Teopernueckoe | 3HaTh Metoauu
Oaraperku 3aHSTHE, YCTPOMCTBO €CKHe 1
Npe3CHTAIHS, OaTapelku M | JUIAKTHY
JEMOHCTPAIMOH | IPUHINI €€ | €CKHe
HBIC OITBITHI paboThI. MaTepua
BI.
VYu4eGHo-
MpaKTU4e
CKOE
060pyn0B
aHHe
42- | 2.02, 10 | Koppo3us metaiwioB. | [IpuauHbl U IOCIEACTBHS 2 Kom6unupoBanHoe [TpakTuueckas | 3HaTh Metoauu
43 8.02 3ammuTa OT KOPPO3UHU | KOPPO3UU METAILIOB. paborta MIPUYHHBI, €CKHe 1
3amuTa OT KOPPO3HH. MOCIICACTBUS | JUJIAKTHY
OnbITH IO U3YYCHUIO U CIIOCOOBI €CKHe
KOPPO3UH METAJUIOB U 3alIUTHI OT MaTepuan
3aLIUTHI OT HeE. KOPPO3HH. BI.
VYuebHo-
MpaKTHye
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CKO€

obopyoB
aHue
44 | 10.02 10 | OcobenHoctu Xene3o Bokpyr Hac. KoMOunmpoBanHoe Teoperuueckoe | YMmeTh Metoauu
xKenesza u CreneHu OKUCIICHUS 3aHATHE, OTPENCNIATh | €CKHE U
COCIMHEHMM Kene3a. | kenesa. Ilonsatue Mpe3eHTaLHs, MTOHATHE JTUJAKTHY
Marsetusm MarfHeTu3ma. JEMOHCTPAIOH | «MarHeTHU3M)» | €CKHE
. KauecTBeHHbIC peakiuy Ha HBIC OTIBITHL , 3HATH MaTepuan
MOHBI kelne3a. ONbITHI, Ka4eCTBEHHBI | Bl
JEMOHCTPHUPYIOILHE ¢ peaknuu Ha | YdeOHo-
MarHeTH3M. HOHBI MIPaKTHYe
xKeresa. CKOE
060pyn0B
aHue
45- | 15.02, 10 | Peakuuu OCcOOEHHOCTH COEqUHEHNI KoMOuHMpOoBaHHOE [TpakTrdeckas 3HaTh MeTtoanu
47 | 17.02, COCIIMHEHUH kKele3a. | JKeJe3a M UX peakIuii. pabora 0COOCHHOCTH | €CKHE H
22.02 Xumuueckas OMBITHI TTO TIOJTYYEHUTO COEIUHEHUN | OTUIAKTAY
pamyra Pa3HOLBETHBIX COCTUHCHUI xKenesa, €CKHe
xKernesa. YMETh MaTepua
Xumudeckas paayra u MOJIb30BATHCS | Bl.
XUMUYECKUN CBETODOP. nabopaTopHbl | Y4eOHO-
M MpaKTU4e
000pyI0OBaHU | CKOE
eM U 060pyn0B
peakTHBaMU | aHUE
JUISt
MOJTyYCHUS
Pa3HOIBETHBI
X
COEeIUHEHNN
Kenesa.
48- | 24.02, | 11 | Cepau ocdop — Coenunenns S u P. N3y4eHne HOBOTO [TpakTnueckas | 3HaTh Metoanu
50 | 1.03, TUMHAYHBIE XUMHUYECKUE CBOMCTBA Marepuana u pabota ONpENENICHUE | €CKUE U
3.03 MPEACTABUTENHN coequHennii S u P, MEPBUYHOE MMOHSTHUS IUIAKTHY
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HEMETAaJJIOB Annorpornusi. 3aKperuieHue HOBBIX «QIIJIOTPOIUS | €CKHE
OxucnuTensHo- 3HaHUH. », YMETh MaTepHua
BOCCTAHOBHTEJbHBIC XapaKTepH30 | bl.
CBOWCTBA COEAMHEHHH CEPBI BaTh VYuebHo-
u pocdopa. XUMHUYECKHE | TPaKTHYE
@deliepBepKH Kak IIpUMED CBOWCTBA CKOE€
TUIHYHON OKHMCIIUTEIIBHO- COCIIMHEHUN | 000pyIOB
BOCCTaHOBUTEIbHOM CEpHI U aHue
peakiuu. docdopa.
51- | 10.03, | 11 | l'ajmoreHs!. WcTopwust OTKpBITHS KombOunanpoBanuoe [Tpaktuyeckass | 3HATH Mertoanu
52 | 15.03 CX0ncTBO U HEKOTOPBIX TaJIOTEHOB. paborta HUCTOPHIO €CKHE U
paznuus I"anorens! — onacHbIe U OTKPBITUS T IAaKTUY
noJie3HeIe. Yem maxHeT raJIOTeHOB, €CKHe
Mope? 3aueM opraHu3my yMETh Marepuai
non? IIPOBOJIUTH BI.
OMnBITEI IO MTOTYYEHUIO OIIBITHI 110 VY4eOHo-
TaJIOTEHOB. MOJIYYCHUIO | TIPaKTHYe
raJoreHoB. CKOE
060pynoB
aHue
53- | 17.03, 11 | OxkuciaurenbHO- OBP. KomOunnpoBanHoe [TpakTuueckast YMeTh Metoamu
54 | 22.03 BOCCTAaHOBUTENbHbLIE | BrIBeneHMe IISTEH U pabora MIPUMEHSITh eCcKHue 1
peakiuu B HOJIy4E€HUE KPACOK. OKHUCITUTENBH | JUJIAKTHY
OBITY U B XVMHYECKUE BYJIKAHBI. o- €CKHe
nabopaTopuu BOCCTaHOBHT | Marepual
eIbHBIC BI.
peakuu B YuebHo-
OBITY. MpaKTHyie
CKOE
obopynoB
aHue
55 | 24.03 12 | MHoroo6pa3ue Konpna JInzeranra. KombunupoBanHoe. Teopernueckoe | YmeTh Metoanu
HEOPraHMYeCKUX IIpoBeneHue cnoXXHOM Lenu 3aHsATHE, OCYILECTBIIAT | €CKUE U
XUMUYECKUX XUMUYECKUX peaKkiuii 1uis Ipe3CHTaIHS b 1IeTIb JMJIaKTUY
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BEILECTB U PEAKIUI

MOJTYy4YEHUS KOJIeI]
JInzeranra.

XUMHAYECKUX
peakuun s
MOJIyYEHHUS
KOJIEI
JInseranra.

ecKue
MarepHal
BbI.

56-
57

29.03,
31.03

12

OKCHUIBI METAJIOB U

HEMCTAIJIOB

Heoprannueckuit cuHTes.

I'enermueckas CBI3b
HEOPraHUYECKUX
COCAUHEHUH.
[Tosydyenue u cBoiicTBa
OKCHOB.

Komb6unupoBanHoe

IIpakTrueckas
paborta

YMmeTh
MIPUMCHSIT
MTOHSTHS
«OKcuby,
«Knaccudux
arus,
«Homenknat
ypa» B
pelIeHnn
YIpaKHEHUU
51
XapaKTepu30
BaTh
CBOMCTBA
OCHOBHBIX U
KHCJIOTHBIX
OKCHJIOB.
VYmern
HCII0JL30BaT
b
71a00paTOPHO
e
o6opynoBaHu
€ ¥ PEaKTUBBI
JIE:|
MOJIy4eHUS U
W3YyYeHUs
CBOMCTB
OKCHJIOB.

Metoamy
€CKHE U
JTUAKTHY
eCKHe
MaTepuan
B
VYuebHo-
MIPaKTHYe
CKoe
060pynoB
aHue
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58 5.04 | 114 | MHuorooGpasue Hed1b, HedTsHBIC MIEHKH. KombunupoBanuoe Teopernyeckoe | 3HATH Mertoanu
COCIMHEHUI Paspymenue mi€HOK. 3aHATHE, IIpaBHiIa €CKHE U
yriepoja IToBepxHOCTHOE Ipe3eHTaIHS, IPUPOIOIIOIH | JUIAKTHY

HaTsDKeHue. Bompockr JIEMOHCTPAIMOH | 30BaHMUA, eCKHe
3arpsi3HEHUs OKPYKaloen HBIC OITBITHI YMETh MaTepHua
Cpepl. PUMEHSTh BI.
Onpenenenue MOJIy4eHHBIE | Y4eOHO-
raJIOT€HOPON3BOIHBIX. 3HaHUS Ha MIPAKTHYe
l'openue caxapa. MPAKTHUKE. CKO€E
[IponykTsl mUTaHUS. o0opy0B
aHue

59- | 7.04, 14 | Moromue BemiectBa | Mbuta. CHHTETHUECKHE KomOunnpoBanHoe [IpakTnueckas 3HaTh Metoany

60 | 12.04 MOIOIIHE BEIECTRA. pabota TEXHOJIOTHIO | €CKHUE H

W3zrorosiieHre Mbiia W3TOTOBJICHH | JHJIAKTHY

s MBLJI. €CKHe

MaTepHua
BI.
VYu4eGHo-
MpaKTHyie
CKO€e
060pynoB
aHue

61- | 14.04, | 14 | Kpaxman u rmoko3a | CTpoeHue, COcTas, Kom6unupoBanHoe [TpakTrueckas 3HaTh Metoaunu

62 | 19.04 UCIIOJIb30BaHue. [IBeTHbBIE pabota CTpOEHHUE, €CKHUE U

peakuuu. Onpenenenue COCTaB U IUIAKTAY
rimoko3sl. Cepebpenue. UCIIOJIb30BaH | €CKHE
KauecTBeHHbIE peakiny Ha ue MaTepua
KpaxMmal U TII0KO3Y. yIaeBoa0B. Y | Bl
METh Yu4eGHo-
MPOBOJUTh U | MPAKTUYE
3allUCBIBATh | CKOE
KayeCTBEHHBI | 000PYIOB
€ peaklliy Ha | aHue
KpaxMmai u
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TITFOKO3Y.

63 | 21.04 14 | Opranuueckue benku, >xupsl, yrieBosl, KomOunupoBanHoe Teopernueckoe | YmeTh Metoauu
BEILIECTBA B IpUPOJIE | GEepMEHThI, TOPMOHBI, 3aHsATHE, HaOIrOaTh, | €CKHE U
BUTAMHUHBI W MPOIYKTHI Ipe3eHTaIHS, aHAJTM3UPOBA | AUJAKTHY
ux npespameHui. I[Ipocrere JIEMOHCTPALMOH | Th €CKHe
OTIBITHI C OPraHUYECKUMHU HBIC OITBITHI XAMUYECKHE | MaTepual
BEIIECTBAMHU. peaKuu. BI.
3HaTh VYuebHo-
MIPOIYKTHI MpaKkTuye
NpeBpaIieHn | CKoe
i OeNKOB, 000pyI0B
KHPOB, aHue
YTJIEBOJIOB,
YMETb
3aITUCHIBATh
COOTBETCTBY
10111:(S
ypaBHEHUS
peaKkuu.
64- | 26.04, 15 | UaaukaTopsl. NunukaTtops! u3 N3yyenue HOBOTO [TpakTuueckast 3HaTh Mertoany
65 | 28.04 [Tonyuenue u MIPUPOTHBIX MAaTEPHAJIOB. MaTepuaia u pabota OTIPEJICIICHUST | €CKHE U
M3y4EeHUE CBOWCTB Cnoco0bl paznuyeHus HepBUYHOE HOHATHSA JMIAKTHY
COJIeH. 3aKperieHHe HOBBIX «UHJIUKATOP» | €CKHE
[TpuroToBnenue 3HAHUH. , YMETh Marepual
VHIMKaTOPOB U3 HPUTOTOBUTH | BI.
IPUPOTHOTO CHIPHSL. UHIIKATOP VYueGHo-
u3 IpaKkTHie
HOPUPOTHOTO | CKOE
CBIPBSL. 00opynoB
aHue
66- | 5.05, 15 | Cnoco6sl Xpomatorpadus u KombunupoBanHoe [TpakTuueckas | 3HaTh Metoanu
67 | 10.05 oOHapyKeHUs IKCTPAKIMA. AHAIN3 CMECU pabota CYILIHOCTb €CKHUE U
KaTHOHOB U coJeil. XxpoMoTorpad | JUIaKTH4
aHHOHOB. UU U €CKHe
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[IBeTHBIE peakuy.
Amnanus cmecu
coJier

OKCTPAKIIHH.
Ymerp
aHAIIM3UPOBA
Th CMECHU
coJew,
HCII0JIb30BaT
b
1a60paTOPHO
e
000py1I0BaHU
€ M PCaKTUBBI
JUIs
MIPOBEICHUS
IIBETHBIX
peaKkum.

MaTepuan
BI.
YueOHo-
MPaKTHYe
CKOE
000pynoB
aHue
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