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IlosicHuTeILHAA 3aMHCKA

Pabouas nmporpamma Kpyskka 1o XUMHH «3aHUMaTEIbHAs XUMUS NIPeHa3HAYECHA JJI OPTaHU3allMU BHEYPOUHOU JESITEIIbHOCTH 00YyYarouXxcst
7-8 xnmaccoB MBOVY «Enucetickas COIll» u pazpaboTaHa B COOTBETCTBHH CO CJICAYIOIMUMHA HOPMATUBHBIMU JJOKYMEHTAMMU:

1. ®epepanpubiii 3ak0H «O0 ob6pazoBanuu B PO» 29.12.2012 Ne 273

2. Ilpukaz MwunuctepcrBa npocsenieHuss PO ot 9 wos0ps 2018 1. N 196 «O06 yrBepknenun Ilopsinka opraHu3anid ¥ OCYIIECTBICHUS
00pa3oBaTEeNbHON AEATEIHHOCTH 110 JIOTIOTHUTENLHBIM 00111€00pa30BaTeIbHBIM PO PaMMaM.

3. Meroanueckux pexomeHaaruii MunucrepctBa IIpocemenuss Poccuiickoit @enepannn mo «Peanu3anuu oOpa3oBaTeIbHBIX MPOTrpaMM
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOM HAIIpaBIEHHOCTEN 110 XMMUU C UCII0JIb30BaHUEM 000pyA0BaHus LieHTpa «Touka pocTa.

4. Ycraa MBOY «EnHucelickas cpeHss o01eo0pa3oBareabHas IIKoa

XuMHs — HayyHas JAMCLUUIUIMHA, pa3BUBAIOLIAs YMEHME JIOTMUECKH MBICIUTh, BUAETh KOJIMYECTBEHHYIO CTOPOHY INpeaMeTa (BelecTBa) U
SIBJIGHUH, J1e1aTh BbIBOJIbI U 00001eHUs. OCOOEHHOCTBIO JaHHOM MPOTrpaMMBbl SIBJISIETCS TO, YTO B HEM OCYILECTBIISIETCS TPOTIEIEBTUYECKAs! TIOAT OTOBKA
JUI U3Y4YEHUS XMMHMU B TEPCIEKTHBE Ha IOBBILIEHHOM WM YIIIYOJEHHOM YpPOBHSAX, BO3MOXHOCTb IO3HAKOMHUTBCS C BBOJHBIMHM pa3JiellaMu;
o0ydJaromuecst, KOTOpble IPOsBUIIN MOBBIIICHHBIH HHTEPEC K TEM MM MHBIM TeMaM, MOT'YT ITPH MOMOIIY WHANBHYaTbHON yueOHO-MCCIIeI0BATEIbCKON
paboThl 03HAKOMMTBLCS C MAaTEpUAIOM, KOTOPBII BOOOIIE HE H3y4aeTcsl B IIKOJbHON IporpaMMe.

[IporpaMMy OTIMYAaET W ACTETUYECKUN ACTIEKT, YPE3BBIUANHO BaXKHBIN 1751 (POPMHPOBAHUS MHTEIUIEKTYaJIbHOTO MOTEHIMAIa 00YyJarommxcs,
Pa3BUTHs UX IIO3HABATENIbHBIX UHTEPECOB U TBOPYECKOH aKTUBHOCTH, ITOCKOJIbKY I'PAMOTHO MOCTAaBJICHHBIE XUMHUYECKHE HKCIIEPUMEHTHI MOTYT OBITh
OLIEHEHBI M C 3CTETUYECKOW TOUKH 3peHHsi. OO 3TOM roBOpSAT, HAIpPUMEpP, UCTOPUUECKHE HA3BaHUS SKCIIEPUMEHTOB: «aepeBo KOmurepay, «3010Toi
TOXK]IbY», «I'p03a B IPOOUPKE», «3UMHUH caj», «BYJIKaH Ha CTOJIE» U T. 1. B conepkanuu nporpaMMel OTpaskeHa UCTOPHSI XUMHUU U OMorpaduul BETUKUX
Y4EHBIX, C ACATEIBHOCTBIO KOTOPBIX CBA3aHbI T€ WJIM UHBIE OTKPBITHS. Ha 3aHATHAX IIMPOKO UCIIOJIB3YETCs HAIVISIIHBINA MaTepHUall, BO3MOXKHOCTH HOBBIX
MH(POPMALMOHHBIX TEXHOJOTMM M TEXHHYECKHUX CPEJICTB OOy4deHHs B MOKaze (parMeHTOB MCTOPUU CTAHOBIICHHS M Pa3BUTHS XUMHMM KaK HayKH.
Copep:xaHue 3aHATUN HANpaBIEHO HA OCBOEHHWE XMMUYECKOW TEPMUHOJIOTUH, KOTOPAsi UCIOJIB3YETCs JUIsl PEellieHUs] 3aHUMATENIbHbIX 3aja4, KOTOphIe
BIIOCJIE/ICTBUM TOMOTYT pe0siTaM NMpUHHUMAaTh Y4acTHEe B MIpax, KOHKypcax, oJuMmnuanax. JlaHHBIH Kypc OCYILECTBISET y4eOHO-TIPaKTHYECKOe
3HAKOMCTBO CO MHOTMMHM pa3/ieJlaMH XHMUH, yIOBJIETBOPSIET IMO3HABATEIbHBIM HHTEpEC K IMpobiieMaM JaHHOW TOYHOM HayKH, pa3BUBAaeT Kpyrosop,
yIIIyOJsieT 3HaHus B JTaHHOM Hay4YHOW AMCLUIUINHE.

HoBu3Ha 3akitodaercs B TOM, YTO MHOTHE BONPOCHI XMMHUHM HEPA3phIBHO CBsI3aHbI C (M3MKOW, OMOJIOTHEN U 3KOJIOTHeH, U 00pa30BaHHOMY
YeJIOBEKY, 4YeM Obl OH He 3aHMMAJICs B OyAyIIeM, MOJIe3HO UX 3HaTh. [l0aTOMY B 1aHHON 00pa30BaTeNbHON MpOrpaMMe peann3yeTcss CHHTeTHYeCKHi
MOJIX0/1 K €CTECTBEHHOHAYYHOMY 00pa30BaHMI0, KOTOPBIH MO3BOJISET, C OAHON CTOPOHBI, C(POPMHUPOBATH LIETOCTHOE MPECTABIECHUE O MUPE, a, C IPYTon
CTOPOHBI, 00JIETYUTh MOHUMAHHE CIIOKHBIX XUMHUUECKUX MTPOOIIEM.

Ilenaroruyeckast nesaecoo0pa3HocThb. Kak M3BECTHO, XMMUS CUMTAETCS B IIKOJIE OJTHUM M3 CAMBIX CJIIOXKHBIX ITPEAMETOB U BBI3BIBAET Y MHOTUX
IIKOJIbHUKOB HEIOTIOHMMAHUE U HENPUATHE C TIEPBOrO roa 00yUeHHs.

Cpeay NpuUYMH TaKOro BOCIPHUSATHS MpeIMeTa MOKHO Ha3BaTh HEONPABIAHHO OONBLION O00BEM M IKJIEKTMYHOCTh Y4eOHOTro Marepuasna B
LIKOJIBHBIX IIPOrpamMMax, a TAKKe HEJOCTaTOUYHYI0 MOTUBUPOBAHHOCTD JETEU K U3YYCHUIO XUMUU.



Kpome Toro, B mocneaaue rojsl HabIr01aeTCsi COKpaIeHHe YacoB, OTBOJUMBIX Ha XMUMUIO. Jlajeko He a7 BceX AeTel XUMUs cTaHeT Oymymieit
npodeccuel, H03TOMY HHTEpEC K PeIMETY MaJaeT, KaK TOJIbKO BO3HUKAIOT CJIO)KHOCTH B TIOHUMaHUM TE€X WM UHBIX T€M, TPYIHOCTHU B PELICHUN 3a/1a4,
poOJIEMBI IPU MPOBEICHUHN JTA00PATOPHBIX padoT. LIIKOIBHUKN YacTO CUMTAIOT, YTO XUMHUYECKasi TEOPHUS CyXa M 3allyTaHa.

CoBeplieHHO nHas no3uius GopMupyercs y peOEHKa Ipu BOSHUKHOBEHUH COOCTBEHHOM 3aMHTEPECOBAHHOCTH B U3YYEHUU MIPEIMETA.

JHannas oOpa3oBaresibHasi IporpaMMa OpMEHTHPOBAaHA HA TO, YTOOBI MHTEPEC K XMMHUHU BO3HHMK M 3aKpemnuics Ojaronaps HCIOJBb30BAaHHUIO B
00y4YEeHHMH HCCIIEA0BATENBCKOrO MOAX0/1a, P KOTOPOM JIeTH MOCTUratoT MpeAMET XUMUHU Yepe3 COOCTBEHHOE yueOHoe ucciefoBanue. Takoi moaxon
MO3BOJISIET 00YYArOIIMMCS HE TOJIBKO OCBOHMTH MOHATHWHBINA ammapar ¥ 3allOMHUTh HEKOTOPBIE BaXKHBIE (DAKTHI, HO U MOJIYYUTh HABBIKH IMPOBEICHU S
CaMOCTOSITEIILHOI'O UCCIIEZIOBAHUS, KOTOPBIE MOTYT OBITh IIOJIE3HBI JIs ITOCIIEAYIOILEH caMopeanu3aluu B I000H Apyroi ob6aacTu yueOHOH 1 B OyayiieM
npodecCHOHATLHOM IS TEIILHOCTH.

Hcxons u3 Takoro nojaxo/a, B LIEHTP 00y4YeHMs [0 JaHHOM NporpaMMe CTaBsTCs pa3BUTHE €CTECTBEHHOHAYYHOI'O MUPOBO33PEHMSI U OBJIa/IEHUE
HCCIIEIOBAaHMEM KaK METOJ0OM Hay4HOTO To3HaHUs. [loaToMy Ha 3aHATHIX OOJIBIIOE BHUMAHUE OTBOAMTCS MPAKTUYECKUM PabOTaM Pa3HBIX BHUIOB,
npUYEM 3HAYUTEIBHOE BpEMsl YAEISIETCS POBEICHUIO CAMOCTOSITEIbHBIX UCCIIEI0OBAaHUN 1O

BBIOpaHHBIM TeMaM. HachIeHHOCTh HaYalIbHOTO TIEpHO/Ia M3YyYCHUSI XUMUH JIEMOHCTPAIIHOHHBIMHU ONBITAMH CTUMYJIHPYET HHTEPEC K XUMHUH U
KeJlaHWe U3y4yaTh Ty HayKy.

[TporpamMmMa BBICTpOEHA TakK, 4TO B AajbHEWIIEM BHUMAHUE JACTEH Ha 3aHATHIX HAIPABJICHO Ha BBHIITOJHEHHUE OMbBITA, U3YYCHUE, HAOIIOIEHUE 1
¢bukcauio ero pe3yiabTaToB BO BCEX MOAPOOHOCTAX. B 3TOM ciydae mpuémbl U AeHCTBUS BOCIPUHMMAIOTCS OOYYarOIMMUCS HE KakK BOJIICOHBIE
MaHMITYJSIUN, @ KaK 3aHUMaTelbHas HeOoOXOIMMOCTh, 0€3 KOTOPOH HEBO3MOYKHO OCYHIECTBUTH CTOJb IPHBIIEKATENBHBIC JUISI HUX XUMHYECKUE
IIpEBpaILCHHS.

OTINYMTETbHOH 0CO0EHHOCTBHIO MPOrpaMMbl «3aHUMATEIbHAS XUMHUS» SBISIETCS TO, YTO JaHHAs MPOTrpaMMa MMEET €CTECTBEHHOHAYUHYIO
HaMpaBJIEHHOCTh C AJIEMEHTAMHU XY/I0’KECTBEHHO-3CTETMUECKON HAIpPABICHHOCTEH, TaK KaK 3HAKOMHUT C UCTOPUUYECKUMHM ACMEKTaMH CTAHOBJICHMS U
Pa3BUTHS XUMHH, a TAK)KE€ Pa3BUBACT IMOCPEACTBOM TpEAMETa XHUMHUHU ICTETHUECKOE BOCTIPUATHE OKPYKAIOMIETO MHpA, YTO UTPAET BAXHYIO POJIb B
MOBBIIIEHUN BHYTPEHHEH MOTUBAIIMM K OCBOEHHIO 3TOr0 IpeaMeTa U (popMupoBaHUM 001IeH KyIbTyphl 00yYaroIuXCs.

Anpecat nporpammsl. [IporpamMa opueHTHpoBaHa Ha Bo3pacT oOydaromuxcs 14-17 ner. [{nst oOyueHus NpuHUMAIOTCS BCE JKEAIOLIUe, YTO
JaeT BO3MOKHOCTh 3aHUMAThCS C Pa3sHOOOPa3HBIMU KaTETOPUSMH JETEHl: OJJapeHHBIMH, €TbMH U3 TPYII COLHUAIBHOTO pUCKa, IeTbMH M3 CeMel ¢
HU3KHUM COIMATBHO-YKOHOMHUYECKUM CTaTycoM, a Takke aetu ¢ OB3. [Ipu pazpaboTke TaHHOM MPOTrpaMMBbl YYUTHIBAIHCH BO3PACTHBIC ICUXOJIOTUIECKHE
0COOEHHOCTH JIeTel JaHHOTO BO3PacTa, NCUXO(PHU3MUECKHUEe OCOOEHHOCTH Pa3BUTHUs U 0Opa3oBarenbHble moTpedHocTH eTei ¢ OB3.

®opma 00yUyeHHUs1 — OUHAS, AyTUTOPHBIE, BHEAYUTOPHBIE (IKCKYPCHH, TIPAKTHYECKUE pabOTHI), TEOPETUIECKUE U MTPAKTHYECKIE 3aHATHUSI.

®opma opranu3zanum 3aHsaTuid. B nporpamMme 3¢ppekTuBHO coueTaroTcss MHANBUIYAIbHBIE, TPYIIOBBIE U KOJUIEKTUBHbIE (DOPMBI PAOOTHI.

O0BeM U CPOK 0CBOEHHS IPOTPAMMBbI, peskuM 3aHsTHi. [IpogomkuTensHOCTh yaeOHOTO rosa — 35 y4eOHBIX Henlenb, Harpy3ka 1 yac B Hexemto
(Bcero 70 yacoB B rof1). 3aHATHS IPOBOJASATCS ¢ TOCTOSIHHOM CMEHOH J1eATEbHOCTH.

[TpoucxomuT yriayOlieHue MOydeHHBIX 3HAHUH TI0 XMMHH C aKI[EHTOM Ha MOJTyYeHHEe HAaBBIKOB CaMOCTOSTEIIEHON UCCIIE0BATEILCKOM paboTHI.
dopma 3aHATHH peayCMaTPUBAET COUETAaHHE TEOPETUUECKOM YaCTH ¢ MOCIEAYIONIeH TPaKTHYECKOH MPOBEPKOM U 3aKPEIUIEHUEM MOTyYSHHbBIX 3HAaHUN
MyTEM MIPOBEEHUS PAa3INYHBIX ONBITOB Ha 0a3e XMMHUECKOH J1abopaTOpHH.

Cpok peanu3zaiy IporpamMMsl - 2 Toja.



1.2. llesn 1 3aa4u NpOrpamMmsl

e nporpamMmsbI — sBisieTcs: GOPMHUPOBAHKE Y YHAIIMXCS TITyOOKOT0 ¥ yCTOHYHMBOTO HHTEPECa K MUPY BEIIECTB M XUMHUYECKHUX IPEBPAILCHHH,
npuoOpeTeHne HeOOXOIUMBIX MPAKTHUYECKUX YMEHH M HaBBIKOB IO JaOOpaTOPHOI TEXHHKE; CO3/aHHE YCIOBHH ISl PACKPBITUS POIM XUMHH Kak
MHTErPUPYIOIIEH HAyKH €CTECTBEHHOT'0 IMKJIA, UIMEIOIIEH OrPOMHOE NPUKIAIHOE U BaJICOJIOTHUECKOE 3HAUCHHE.

3amaun:

JaTh MpeACTaBlIeHHE 00 OCHOBHBIX MOHSATHUSAX HEOPTaHMYECKOM XHMHHM — aToMax, MOHAaX W MOJIEKyJax; O Kiaccuukaruu
HCOPTraHNYCCKUX COCIII/IHGHI/If/’I Ha KHCJIOTBI, OCHOBAaHHUA U COJIU,

00y4UTh OCHOBAM MPAKTHYCCKON XMMHUU: aHATTH3Y U CHHTE3Y;

HAy4YUTh IPUHLUIIAM U METOIMKE MPOBEIECHUS UCCIIE0BATEIbCKON padoThI;

00y4nuTh paboTe ¢ XMMHUYECCKUMH PEAKTHBAMH M MPUOOpaMH, MPOBEICHUIO MPOCTEHUIINX Ja0OPaTOPHBIX OIEpalMii: Harpes,
MePeroHkKa, SKCTPAKIHA, GHIBTPOBAHKE, B3BEIIMBAHUE U T.J.;

O3HAKOMHUTh C MIPOUCXOXKICHUEM M PA3BUTHEM XUMHHU, HCTOPUEH MTPOMCXOKICHUS XUMHUIECKAX CHMBOJIOB, TEPMUHOB, TIOHSTHIA;
IMO3HAKOMHUTH CO CTAPUHHBIMHA SKCIICPUMCHTAMMU

HAYYUTh CAMOCTOSITEIbHO HAMEYaTh 33/1a4y, CTABUTh AKCIIEPUMEHT M OOBSICHITH €ro Pe3yJibTar.

MOATOTOBUTH K U3YyYEHUIO XUMHH HA MOBHIIIICHHOM WA YTITyOJIEHHOM YpOBHE.

Pa3BHUTh HAOIIOAATEILHOCTD U UCCIIEIOBATEILCKUI HHTEPEC K MTPUPOIHBIM SIBIICHHSM;

Pa3BUTHL Y 06y11a}01111/1xcs1 HHTEPECC K IMO3HAHUIO, K ITPOBCACHNUIO CaAMOCTOATCIIbHBIX HCCHCﬂOBaHHﬁ;

Pa3BHUTh aKKYypaTHOCTh, BHUMATEIBHOCTh, CTPOTOCTh B COOJIIOICHIH TPEOOBAHMI TEXHUKH O€30IaCHOCTH;

BbIpabOTaTh NEPBOHAYAIIbHBIE HABBIKA PAa0OTHI CO CIIEUAIBHOMN JINTEPATYPOH;

c(OpMHPOBATH U Pa3BUTh MMOJIOKUTEILHYIO MOTHUBAITUIO K JTaJIbHEUIIIEMY U3YYCHUIO €CTECTBCHHBIX HAYK;

Pa3BUTH NMMO3HABATCIBbHYIO U TBOPYCCKYIO aKTHUBHOCTD,

Pa3BUTh ICTCTUYECKOE BOCIIPUATUE CTPYKTYPHI, POPMYII XHMUYECKHUX 3JICMEHTOB, pe3yJibTaTa COOCTBEHHOH JIETEITLHOCTH.
BOCIIUTATh KOJIJICKTUBHU3M,

BOCIIUTATh MPABWIBHBIN IMOJX0]] K OpraHU3aIuU CBOETO JI0CYTa;

BOCIIUTATh Y6G)KHGHHOCTB B IIO3HABAC€MOCTH OKPYXKAIOLICTro MuUupa 1 HeO6XO)II/IMOCTI/I 9KOJIOTUYCCKH I'PaAMOTHOI'O OTHOIICHUSA K
cpene oOuTaHwUs.

HJIaHI/IpyeMI)Ie pPe3yJdbTaThbl
HporpaMMa obecrieynBaeT AOCTHIKCHUC CIICAYIOIHX PE3YJIbTATOB OCBOCHHUU ITPOTrpaMMBbI JOIMOJIHUTCIILEHOTO 06pa3013aH1/151:

JInyHOCTHEIE:

e c(hOPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHHMS K YYEHHUIO, TOTOBHOCTb M CHOCOOHOCTH, OOYYalOIIMXCS K CaMOpPa3BUTUIO H
camM000pa30BaHUIO Ha OCHOBE MOTHBAIIMH K O0YYEHUIO U TO3HAHMIO, BEIOOPY JaibHEeNIIero oopasoBanus Ha 0a3e OPUEHTHPOBKH B MUPE
npodeccuii u npodeccrnoHalbHbIX MPEANOYTEHUNH, 0CO3HAHHOMY IOCTPOSHHUIO HHINBUAYAIbHON 00pa30BaTelIbHON TPAEKTOPUU C YUETOM
YCTOWUYMBBIX [IO3HABATEIbHBIX HHTEPECOB;



c(OPMHPOBAHHOCTh LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH WU OOIIECTBEHHOMN
MPAKTHKU;

c(OpPMHPOBAHHOCTH KOMMYHHKATHBHON KOMITETEHTHOCTH B OOIIEHUH M COTPYJHHUYECTBE CO CBEPCTHUKAMM, CTAPIIMMHU U MIIQIIINMH, B
00pa3oBaTeNbHON, OOIECTBEHHO MOJIE3HOM, y4eOHO- UCCIIeI0BATEIbCKON, TBOPUYECKON M IPYTUX BHIAX ACATEIbHOCTH;

YMEHHE SICHO, TOYHO, IPAMOTHO H3JIaraTh CBOU MBICIM B YCTHOW M MUCHMEHHOM peyH, MOHMMATh CMBICI MOCTaBJICHHOW 3aayu,
BBICTpauBaTh apryMEHTAIUIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEDPHI;

IpEeCTaBICHUE O XUMUYECKON HayKe Kak chepe ueloBeuecKou e TebHOCTH, 00 3Tanax e€ pa3BUTHs, O €€ 3HAYMMOCTH JUIS PA3BUTHUS
LMBUJIN3ALUY;

KPUTHUYHOCTH MBIIIJICHUS, YMEHUE PACIIO3HABATh JIOTHYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (paKTa;

® KpPEaTUBHOCTb MBIIUICHUS, MHULIMATUBA, HAXOAYUBOCTb, aKTUBHOCTD IIPH PEILIEHUH SKCIIEPUMEHTAIbHBIX U PACUETHBIX 3a/1a4;
® YMEHHE KOHTPOJIUPOBATh IIpoLecC U pe3yabTaT yueOHOil
®  HCCIECNOBATCIIBCKOU JACATEIbHOCTH;
e CcrocoOHOCTH K AMOIMOHAIEHOMY BOCTIPUSITHIO XUMHUYECKIX 00BEKTOB, 3a/1a4, PEHICHUH, pacCyKICHHUH.
MeranpeamerHble:

YMEHHE CaMOCTOSITENIbHO IUIAHMPOBATh ANbTEPHATHBHBIC MYTH IOCTHKEHHS IeJei, 0CO3HAHHO BBIOMpaTh Haubosiee 3(pPeKTUBHBIC
CrocoObl pelieHus y4eOHbIX U TT03HABATEeIbHBIX 3aa4;

YMEHHE OCYIIECTBIISATH KOHTPOJIIb 110 PE3YJIBTATY U 110 CIIOCO0Y JACUCTBUS HA YPOBHE MPOU3BOJILHOTO BHUMAHHSI U BHOCUTH HEOOXOIUMEBIC
KOPPEKTUBEI,

YMEHHE aJIeKBaTHO OIEHUBATh MPABWJIBHOCTh WJIM OUIMOOYHOCTH BBHIMIOJHEHHs y4eOHON 3amaun, €€ OOBEKTHUBHYIO TPYAHOCTh W
COOCTBEHHBIE BOBMOYKHOCTH €€ PEIleHUs;

OCO3HAHHOE BJIAJICHUE JIOTUYECKUMH JCHCTBUSAMU OMPEIEICHUS MOHATHN, 0000IIEHNUs, YCTAHOBICHHUSI aHAJIOTUM, KiIacCU(pUKAIIMN Ha
OCHOBE CaMOCTOSITENIbHOTO BBIOOpA OCHOBAHUI M KPUTEPHUEB, YCTAHOBJICHUS POJIOBUAOBBIX CBS3EH;

YMEHUE YCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBSI3H; CTPOUTH JIOTMUECKOE PACCYXKICHUE, YMO3aKIIOUYeHHE (MHIYKTUBHOE,
JIeYKTUBHOE M TI0 aHAJIOTHUU) U BBIBOJIBL;

YMEHHE CO3/1aBaTh, MPUMEHSATh U MPEeoOpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPENICTBA, MOAEIU M CXEMBI ISl PEIIeHUs! YYeOHBIX U
MO3HABATENIbHBIX 33/1a4;

YMCHHUE OPraHU30BLIBATH yqe6Hoe COTPYAHUYCCTBO U COBMCECTHYIO ACATCIIBHOCTH C YUYHUTCIEM MU CBCPCTHUKaAMU: ONPCACIATH LICIIH,
pacnpenenenrue QyHKIIMNA U poJied YJ4aCTHUKOB, B3aUMOJICHCTBUE M OOIIHE CITOCOOBI paboThl; yMeHHE paboTaTh B TPYMIE: HaXOIUTh
o01iee perieHne u pa3peniatb KOHQIUKTH Ha OCHOBE COTJIACOBAHMSI MMO3UIIMN U YIETa HHTEPECOB; CIYIIAaTh MapTHEPA; GOPMYyIUPOBATD,
apryMEHTUPOBATh U OTCTAUBATH CBOE MHEHMUE;

c(OpPMUPOBAHHOCTh Y4eOHOM ©  OOIIENONB30BATENILCKOW KOMIIETEHTHOCTH B  OOJIACTH  HCIOJNB30BaHHS HMH(DOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;



e [IEpPBOHAYAIBHBIC MPEJCTABICHUSA 00 HAEAX M O METOJaX XHMMHUHU KaKk 00 YHHBEpPCAJBHOM SI3bIKE HAYKH M TEXHUKH, O CpPEICTBE

MOJIEJIMPOBAHUS SIBJICHUH U IIPOLIECCOB;

® yMEHHE BHJIETh XUMHUECKYIO 33]]a4y B KOHTEKCTE POOJIEMHOM CUTYyaIllH B APYTUX JUCUUIUIMHAX, B OKPYKAIOMIEH KU3HU;
® yMEHHE HAaXOJWUTh B PA3TUYHBIX UCTOYHMKAX WH(POPMAINIO, HEOOXOJUMYIO [UIS PEHICHUS] XUMHUYECKUX MPOOJIEM, U MPEJICTABIATh €€ B

NOHATHOU (hopMe; MPUHUMATD PELICHUE B YCIOBUSIX HEMOIHON U M30BITOYHOM, TOUHON M BEPOATHOCTHOM HMH(OpMaIum;

e yMEHME IOHHMMaTb U HCIOJIb30BATh XMMHUYECKHE CPEACTBA HAIVIAIHOCTH (MOJEIM, YEPTEXKH, CXEMbl U Jp.) AJS WUIIOCTPALUH,
MHTEPIIPETALMH, apTyMEHTALUN;

YMEHUE BBIJBUTaTh TUIIOTE3bI IPU PELUICHUN YUEOHBIX 3a/1a4 U TOHUMATh HEOOXOIMMOCTh UX TMPOBEPKHU;

YMEHME IPUMEHATh UHIYKTUBHBIE U JEIYKTUBHBIE CIIOCOOBI PACCYKIEHUH, BUIETh PA3IMYHbIE CTPATETUHU PELICHMS 3a/1a4;

IIOHUMaHUE CYIIHOCTH AJITOPUTMUYECKUX MPEIIUCAHUNA U YMEHUE IEUCTBOBATh B COOTBETCTBUU C IPEIIOKEHHBIM aITOPUTMOM
YMEHHUE CaMOCTOSITEIbHO CTaBUTh 11€JIH, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI JJIS pEIIEHUs] YUeOHBIX XUMUYECKUX MPoOIeM;

YMEHHME IIJIaHUPOBATh U OCYLIECTBIIATD JEATEIIBHOCTD, HAIIPABJIICHHYIO HA PEIIECHUE 3aa4 UCCIIE0BATEIbCKOIO XapakTepa.
IIpexmeTHbIE:

e yMeHHue paboTaTh C XUMHYECKHM TEKCTOM (CTPYKTYpPHPOBAaHUE, U3BJICUCHHUE HEOOXOMMOM HH(OpMAIINH), TOYHO U TPAMOTHO BBIPAXKaTh
CBOM MBICJIM B YCTHOM M IIMCBMEHHOW pPE4M, NPUMEHSSI XUMUYECKYI0O TEPMHUHOJIOTHIO U CUMBOJIMKY, HCIIOJIb30BATh PA3JIMYHBIC SI3BIKH
XUMHUHU (CIIOBECHBIN, CUMBOJINYECKUH, TpaguuecKkuii), 000CHOBBIBATb CYKICHUS, IPOBOIUTH KIIACCU(DPUKALIMIO, TOKA3bIBATh XMMUYECKHE
YTBEPKJICHHUS,;

e BjaJeHNe 0a30BbIM MOHATUHHBIM aNapaToM: UMETh IPEACTaBIECHUE O

® XMMHUYECKOM 3JIEMEHTE, BJIaICHUE CUMBOJIbHBIM SI3bIKOM XHMUH, 3HAHUE XUMHUYECKUX (HOpMYT;

e yMEHHUE BBINOJHATH pacyeTHble NpeoOpazoBaHus (OPMYN, NMPUMEHATh WX I pelleHHs y4eOHBIX XMMHUYECKHMX 3a7ad W 3ajad,
BO3HUKAIOIINX B CMEKHBIX YYEOHBIX NPEAMETAX;

® yMEHHUE IO0JIb30BAaThCSI XUMHUECKUMH (OpPMYyJIaMH M CaMOCTOSATENIBHO COCTaBIATH (POPMYJIBI 3aBUCHMOCTEH MEX1y BEIMYMHAMH Ha
OCHOBE 0000IIeHNs YACTHBIX CIY4aeB U SKCIIEPUMEHTA,

e yMEHHME pellaTh 3aJa4yd 10 YpaBHEHHSIM M (popmyrnam, NPUMEHSTH MOJTy4YEHHbIE YMEHUS AJIs PEleHUus 3a7ad U3 XHUMHUHU, CMEKHBIX
IIPEAMETOB, IPAKTHKH;

e OBJIQJICHUE CUCTEMOM (YHKIIMOHAJIBHBIX MOHATHH, (DYHKIIMOHAIBHBIM S3BIKOM U CUMBOJIMKOW, YMEHUE CTPOUThH IpapUKH 3aBUCUMOCTHU
BEJIMYMH, OIMCBIBATh UX CBOICTBA, UCIIOIB30BaTh (DYHKIIMOHAIEHO-TpaduUYecKre MPEeICTaBICHUS Ul ONIMCAHUS U aHATIN3a XUMHUYECKUX
3a/1a4 U peaIbHbIX 3aBUCUMOCTEN;

e OBJIQJICHHE OCHOBHBIMHU CHOCOOAMH TPEACTABICHUS M aHAIM3a CTAaTUCTMYECKHX JAHHBIX; YMEHHE NMPOTHO3UPOBATH OTKPHITHE HOBBIX
BEILECTB;

® yYMEHME IPUMEHATh U3yYEHHBIE TOHATHS, PE3YJIbTAThl K METO/IBI IPH PELICHUH 3a/1a4 U3 PAa3JIMYHbIX Pa3/Ie]0B Kypca, B TOM YKCIIE 3a/1a4,
HE CBOJAIIMXCS K HENOCPEICTBEHHOMY IIPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

DopMbI aTTECTALMHU



- opMbI oTCIE:KMBAHMSA U PUKCAIUH Pe3yIbTATOB:

B npouecce 06ydeHus ocyiecTBiasieTcs KOHTPOJIb 3a YPOBHEM 3HAHUIM U yMEHUI 00yuaromuxcs. 3HaHUs U YMEHUS IPOBEPSIOTCS IOCPEACTBOM
BBITTOJIHEHUS 00YYaIOUIMMHUCS IPAKTUIECKUX paObOT B XUMHUYECKON JIaOOPaTOPUH, MOATOTOBKH CAMOCTOATENBHBIX UCCIIEI0BATEIbCKIX PadOT. Y POBEHb
YCBOEHMSI IPOTrPaMMHOIO MaTepuaya ONpejessieTcs M0 pe3ysibTaTaM BbIIOJHEHUs MpakTHUYeckuX padoT. C KaxIbIM peOCHKOM OTpabaThIBAIOTCS
HanboJee CI0KHBIE SKCIIEPUMEHTHI, 3/16Ch HE0O0OXOAMMO BHUMATEIBHOE, YyTKOE B J0OpOE OTHOIICHUE K Kax1oMy. BeiOupaercs nuddepeHnpoBaHHbIHI
noJxoA K oOywaromieMmycs, BCe ylaud IMOOUIPSIOTCS, BCE HEJOYEThl TAKTUYHO U MATKO MCIpPABIAIOTCS. KOHTpoNMpyeTcs KauecTBO BBIIIOJIHEHUS
MPAKTUYECKUX paboT IO BCEM pasjesiaMm.

B Teuenue yuebHOro roga odydaroniyecs y4acTBYIOT B XUMHUECKUX OJUMIIMAAAX U KOH(PEPEHIHSIX.

dopmaMu OABEIEHHUS] UTOTOB PA0OTHI MOTYT OBITh: OTKPHITHIE 3aHITHS, TBOPUYECKAsl 3aIIUTA, CAMOOLIEHKA, KOJUIEKTUBHOE OOCYKIIEHHUE U JIp.

HToroBas omeHka ocyuiecTBisiercs B (GopMe AEMOHCTpALUU JYYIIUX pabOT Ha 3aHATHAX KpPYXKKa Mepe] OJHOKIACCHUKAMHU M POJUTEIISIMHU.
Jlyumue pa®oTsl OTMEUAIOTCS TPaMOTaMH, AUILNIOMAMHU, IOJIapKaMHU.

- hopMBbI IpeAbSABIEHUS U IEMOHCTPALMH Pe3yJIbTATOB:

® BXOJHOH KOHTPOJIb — IPOBOJIUTCS B Hauase 00ydeHus, ONpeelisieT ypoBeHb 3HaHU peOeHKa (codece1oBanne ¢ 00yJaroIUMUCs B Hadae
rona);

® TEKYIIMI KOHTPOJb — IPOBOJUTCS Ha KAXKIOM 3aHATHH: aKIEHTUPOBAHUE BHUMAHMSI, IPOCMOTP padoT;

® [IPOMEKYTOUHBIH KOHTPOJb — IMPOBOAUTCS 1O OKOHYAHWUM HM3YYCHHUS OTICIBHBIX TEM: IHIAKTUYECKHUE HIPHI, TECTOBHIC 3a/aHMUS,
BUKTOPHUHBI.

® UTOrOBBIM KOHTPOJIb — IPOBOJUTCSA B KOHIIE Y4eOHOr0 Irojia, ONpeeisieT YpOBEHb OCBOSHHs IPOrpaMMbl (3alluTa UCCIIEI0BaTENIbCKOM
paboThl, cobecefoBaHUE B KOHIIE T0/1a).

B nmporpamme ucnonb3yeTcsi THOKast peUTHHTOBasi CUCTEMa OLIEHKH JIOCTHIKEHUH 00YJarOIIUXCsl IO ONPEIEIEHHBIM KPHTEPHSIM:

e BBHINOJIHEHUE ONPEACNEHHOIO KOJMYECTBA MPaKTHUYECKUX padoT, Korja Kakjaas MpakThdeckas paboTa OLIEHHMBAETCS ONpeAeTIeHHbIM
KOJINYECTBOM 0aJlioB;

® [OJIBEJICHHE UTOTOB B KOHIIE KAKIOTO MOIYTroaus (STHBaph, Mai);

e cucTeMa HarpaxJIeHus U IMOOLIPEeHUs oOydaromuxcs, Jydiiue oOydaromuecsi, HaOpaBlie HauOousbllee KOJIWYECTBO Oaiios,
HarpaxaarTcs TpaMoOTaMU U MPU3aMH;

e OpraHu3alus KOHTPOJIS 3HaHUI MPOUCXOAUT Ha OCHOBE caMopedIeKCu 00ydaroierocs.

Pedrnexcust moMoraet onpenenuTh CTENEeHb JOCTHKESHUS TIOCTABICHHOH LeNH, TPHYUHBI UX JOCTIDKEHHS WM HA000pOT, IEHCTBEHHOCTh TE€X WIIN
MHBIX CITIOCOOOB M METOJIOB, a TAKXe MPOBECTH CaMOOIICHKY.

OueHovHbIe MaTEPHAJIBI

e [lpu oneHuBaHUM Y4E€OHBIX JTOCTHMIKEHUH YydYalIUXCs MO JOMOJHHUTEIbHON 00IeoOpa3oBaTeNbHON 0O0IIepa3BUBAIONICH MporpaMme
«XUMHUS B OIBITAX»» UCIOJIb3YIOTCS:

e JlmarHoCcTHMKa YCBOEHHUS MaTepHayia, B Iporecce oO0ydeHus 1mo oOimeoOpa3oBaTelbHONM 0OIIepa3BUBAIONIEH MporpamMme «XUMHUS B
OTIBITAX .

e MuauBuayanbHas KapTa ydeTa pe3ylbTaTOB HHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH.



e Hudopmannonnas kapra ydera pe3yibTaToB 00yUJarOMIUXCs yUaCTHS B MEPOTIPUATHIX Pa3HOTO YPOBHSL.
O1eHOYHBIE MaTepHaIIbl IPOTPAMMBI Pa3padOTaHbl C YUETOM TPEOOBAHHI K CTAPTOBOMY YPOBHIO OCBOSHHSI YUEOHOTO MaTepuaia.
O:xupgaemMble pe3yJibTaThI:
® [ONyYyaT TPEJACTABICHHUE O CTPOCHHM aTOMa, MOHAX W MOJICKYJIaX, O KJIACCH(HUKAIIMA HEOPTraHWYECKHX COCIUHEHHH Ha KHCIOTHI,
OCHOBAHHUS U COJIA, 00 aHAJIN3€E U CHHTE3E;
nproOpeTyT OCHOBHBIE HABBIKU MPAKTHYECKOM paboThI B 1abopaTopuu, OyIyT BRITOIHATH MPOCTEHIINe Ja00paTOpPHbIE ONepaIii;
MPOSIBSIT MHTEPEC K COBPEMEHHBIM MPpoOIeMaM XUMHUH U K CCIIEA0BATEIbCKON paboTe B 3TOM HaydHOU 00IacTH;
cOpMHPYIOT IPEICTABICHUE O KPACOTE XMMHYECKOT'O IKCIIEPUMEHTA;
Pa30BBIOT YYBCTBO OTBETCTBEHHOCTH IPHU BBIITOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA
CHCTEMATH3UPYIOT CBOM 3HAHUS B 00J1aCTH XUMUH, CO3/IaAyT HE0OX0auMYyto 0a3y Ui epexoa K yriryOaéHHOMY U3yYeHUIO OTACTbHBIX
pa3iesoB XHUMUH;
OyAyT yMETb CaMOCTOSITEIbHO MTPOBOINTH SKCIIEPUMEHTHI M BECTH UCCIIEAOBATENBCKYIO paboTy B TabopaTopuu;
OCO3HAIOT EJMHCTBO MAaTEePUAILHOTO MUPA HA OCHOBE XUMHUECKOTO MOJIX0/1a K CTPOCHHUIO BEIIIECTBA;
OCBOSIT 9KOJIOTUYECKHE aCTIeKThI BIUSHHUS XMMHUU Ha MTOBCEHEBHYIO JKU3Hb;
nproOpeTyT MOTHUBAIMIO HA AajbHEHIIee N3ydeHHEe eCTECTBEHHBIX HAYK;
HayyaTcsl CAMOCTOATEIbHO paboTaTh CO CIIELUAIbHON XUMHUECKOH JINTEPATYPOil;
e pPUOOPETYT HABBIKH MTOJTOTOBKH JOKJIAJ0B M BBHICTYIUICHHI HA KOH()EPEHIUIX.
Kpurepun ypoBHsi 0ocBOeHHS y4e0OHOr0 MaTepuaja:
BBICOKMI YPOBeHb — 00Oyyaroluii 0OCBOMJ MpaKkTUYecKu Bech 00bEM 3HaHui 100-79%, npeaycMOTpEHHBIX IPOrpaMMOM 3a KOHKPETHBII
HEepUoJ;
e cpeaHHii ypoBeHb — y 00Oydaromux 00bEM yCBOCHHBIX 3HaHUH cocTaBisieT 80-50%;
® HM3KHUIl ypoBeHb — o0Oyuaromuiicst onajen meree ueM 50% oObnéMa 3HaHUH, MPETyCMOTPEHHBIX TPOTPaMMOIA.

YcioBus peaau3anuy NPpOrpaMMbl

MarepunanbHo-TexHH4YecKHe ycaoBus. s 3¢pdeKTuBHON peaan3anuy NporpaMmbl He00Xo[uMa MaTepralibHO-TeXHUYecKas 0aza:

1. VwueOHubiii kabuner, coorBercTBytommid TpeboBanusmM CanlluH 2.4.4.3172-14 «CaHuTapHO-3NIUEMHUOJIOTHYECKHE TpPEOOBaHUS K
YCTPOWCTBY, COJEPKAHUIO M OPTraHM3aAIllMU PEKUMa padOThl 00pa30BATENbHBIX OPTaHHU3aAIMN JOMOJHUTEIHLHOTO O0pa3oBaHUs JETen»
(remmeparypa 18-21 rpanyc Llenbcusi; BnaxxHOCTh Bo3ayxa B npeaenax 40-60 %, Mebenb, COOTBETCTBYIOIIAS BO3PACTHBIM OCOOCHHOCTSIM
nereit 12-14 ner),

Jna peanu3zanuy mporpaMMbl

2. OO0opynoBaHHE U MaTEpHAIBI:

KOMIIBIOTED;

MeANANpPOEKTOP;



[udposas nabopatopus o xumuu (yaenuueckas) (Touka Pocra)
Ha6op OI'D o xumuu (Touka Pocta).
B kauecTBe MUAAKTUYECKHX MAaTEPHAJIOB MCIONB3YIOTCS HATJISAHBIE MMOCOOMS: TabiuIla pacTBOPUMOCTH W mepuonudeckas tabmmma 1. W.
MeHieneeBa; KOJUIEKIIMHU OJIE€3HbIX UCKONAEMbIX, IOYB, HE()TH, LIKaJIa TBEPAOCTH U T.II.
B kadecTBe METOAMUYECKMX MATEpPHAJIOB NPUMEHSIOTCA pa3iuyHble MyOnukanud 1mo XuMuu (cM. CHHCOK JHMTEpaTyphl), METOAMYECKHX
pa3paboTOK U IUIAHOB KOHCIIEKTOB 3aHATHH; METOAMYECKMX YKAa3aHUN U PEKOMEHAALUHN K IPAKTHUECKUM 3aHSITUSM.
HNudopmanuonnoe odecrnevyenne: METOIUUECKUE pa3pabOTKH 1O BCEM TeMaM, CLEHAPUH MPOBEICHHUS MEPONPUATHI, HHTEPHET-UCTOYHHKH,
CXEMBI, OIIPOCHBIE U TEXHOJOTUUECKUE KapThl.
KanpoBoe obecneuenue. J[omoaHUTETBHYIO 00IIE00pa30BATEIBHYIO OOIIEPA3BUBAIOIIYIO MPOTpaMMy «3aHUMATEIbHAS XUMUS» pPEaTn3yeT
YUUTEIb XUMUH.
MeTtoauyeckue MaTepuabl
Mertoarka 06ydeHus npernonaraeT JoCTyITHOCTh n3jlaraeMoi nH(popMaIHHy JUIst BO3pacTa 00yJaroMXCsl, YTO JOCTUTAETCs 3a CYET HATJISAHOCTH
U HEpa3pblBHOM CBA3M C MPAKTUYECKUMM 3aHATUSAMU. DOpMbI 3aHATUH ONPENENIAIOTCS HANpPaBICHHOCTAMU IMpOrpaMMbl U €€ OCOOEHHOCTSIMH.
ITporpamma BKJItOYAET KaK TEOPETUUECKUE U IPAKTUYECKUE 3aHATHUS B yUeOHbIX KaOMHETaX, TaK U SKCKYPCHOHHBIE BBIXO/1bl HA TEPPUTOPUIO YUPEIKICHUS
U CBOEH MECTHOCTH.
®opmbl opranu3anuu yyeOHoro 3ansitus. [lonaya TeopeTuueckoro mMaTepuaia OCyIIECTBIsSETCs B (hopMe MPOBEACHUS TPaJAULMOHHBIX U
KOMOWHUPOBAHHBIX 3aHATHH, JEKIHA C OJHOBPEMEHHBIM IMOKa30M HJUTIOCTPALUN, BUACOMATEPUAIOB, MPE3EHTAINN, JIEMOHCTPAIMOHHBIX OIBITOB.
IToraua mpakTHYECKOro MaTepuaa OCyIecTBIsAeTCs B hOpMe MHIUBUAYAIbHO-TPYIIIIOBBIX CAMOCTOATENBHBIX pa0OT, MPAKTUYECKUX 3aHATHH.
Jlns nocTrkeHus e U 3a/1a4 MporpamMMbl IPeTyCMaTPUBAIOTCSl COBPEMEHHBIE NeJarornuyeckrue 1 MHPOpPMaIlMOHHbIE TeXHOJIOTHH!
® UIPOBBIE TEXHOJOTUH;
IIPOEKTHAsl TEXHOJIOTHS;
TEXHOJIOTHS MPOOJIEMHOr0 00y4EHHUS;
3JI0pOBhECOEPETAOIINE TEXHOJIOTHH;
HUKT-Texnomorum;
TEXHOJIOTHS Pa3BUTHSI KPUTUYECKOTO MBIIIJICHUS;
TEXHOJIOTHUS pa3BUBAIOLIETO 00YUYEHUS;
IPYNIOBbIE TEXHOJIOTUH;
® TEXHOJIOTHH YPOBHEBOI nuddepeHuanmu.
B nepuon o0yuenus aiis mpoBeeHHst 00pa30BaTENbHON NesITeIbHOCTH UCTIONB3YIOTCS CIeIYIOIUE METO/ABI:
e O0BSICHUTEIHHO-WIUTIOCTPATUBHBIN (00s13aTeNbHAs TEOpeTHYecKas 4acTb, padoTa ¢ WIUIIOCTPATUBHBIMU MaTepHallaMd, COCTaBJICHHE
MPAKTUYECKUX 3aJaHU);
e 1pobnemMHbIH (po0IeMHOE U3JI0KEHNE MaTepualia Py U3y4YeHUH BOIIPOCOB HKOJIOTHUH, HAYYHOM ATHUKH, TMPH aHAIIU3E MEPCIIEKTUBHBIX
HalpaBJIeHUH pa3BUTHUS HAYKH);
e mpakTuyeckuil (00s13aTeNIbHbIE MPAKTUYECKUE paOOThI Ha KaXKIOM 3aHATHN);



® JIeATEIBHOCTHBINM (BBEJACHHE WHAMBHIYAIBHBIX 3aJaHUA U CaMOCTOSTEIBHOW pabOTHI C JIMTEPATypoOH, ydacTue OOyJarommxcs B
KOH(EPEeHIMSIX U IKCKYPCHSX ).
MeTtoauyeckue U TUIAKTHYECKHE MATEPUATIBI:
® METOAMYECKHUE Pa3pabdOTKU MO TeMaM;
® HAJIWYKE HATJBSITHOTO MaTepHala;
® HaJIWYHE JCMOHCTPAIMOHHOTO MaTepraa;
®  BUICOPUIBMBI;
® pa3/JaTOYHBIA MaTepHa,
e UHQPOPMAIMOHHBIC KAPTOUKH.
® IMJAKTUYCCKHE KApTOUKH;



Conep:xkanue Kypca
Paznea 1. Beenenmue.
Tema 1.1. CodecenoBanue ¢ 1etbMu. BBoaHoOE 3aHATHE.
BBISICHGHI/IG HNCXOIHBIX HpeI[CTaBHeHI/Iﬁ (0] Hpe;[MeTe XUMHUHU U 06JIaCTI/I eé HpI/IMeHeHI/IH.
Texnuka 6e30macHOCTH. 3HAKOMCTBO C TPYIOi. Pacckas o conmep:kaHuy mporpaMMebl IiepBoro roja ooydenus. [IpaBuia moBeneHus B J1abopaTOpUH.
Ilpakmuueckaa uacmep. TexHuka 0€301aCHOCTH B PabOTE C XUMHUYECKUMHU PEAKTHBAMH, dJIEKTPONPHOOpaMH M HarpeBaTeIbHBIMU TPHOOpamMHu.
Pa3znea 2. [Ipeamer xummu.
Tema 2.1. IlonsiTHA: ATOM, MOJIEKYJIA, JJIECMEHT.

[TapocrepxkHeBas MozeIb MOJIEKyIbl. BelecTBa BOKpyr Hac. BO3HUKHOBEHUE U pa3BUTHE TEOPETUUECKUX IPEACTaBlIeHUl o BeuecTBe. CTUXUU
Apucrorens u aTOMHACTHKA J[eMOKpHTa.

Pa3Butne aromuctuueckux npeacrasiaeHuil B tpynax P. boins u k. JlaneToHa. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.

Ilpakmuueckaa yacmp. 3HAKOMCTBO C KOJUIEKIIUEN XUMUYECKHX BenlecTB. [locTpoeHne Mozeneil MOIeKyl pa3HbIX BEILIECTB.

Tema 2.2. ®Pusnyeckne 1 XUMHYECCKHE SIBJICHHUS.

SIBnenus gusnueckue u xumuueckue. ['operne ceeun. M3yueHue peakiuy ropeHusl.

Ilpakmuueckas uwacme. 11napnenue napagpuna. M3rorosnenre cBeun U3 napapuHa Uin Mbliaa. AJTXUMHUS («30J0TOH 10KIb» U MMUPUTHI).
Tema 2.3. Uncrtble BemecTBa 1 CMeCH.

[Tpupoansie cMecH - BO3ayX, He(Th, MUHEpaJbl. M3yueHne KouIeKIui.

Ilpakxmuueckas uacme. I1paBuna paboTel ¢ Becamu. B3BelmBanue, IpUroToBIeHUE CMECe MeTallia 1 HeMeTallia.

Pa3znenenune cmeceii.



OumncTKa BELECTB, EPEKPUCTATUTUIALIMSL.

Ilpakmuueckasa yacmep. ONBITH 110 PA3JICTCHUIO CMECEH.

Tema 2.4. 3aK0oH COXpaHEeHHSI MACCHI.

XuMudeckasi peakiusi Kak OTpaKeHHE 3aKOHA COXPAHEHUS MACCHI.

Ilpakmuueckan yacmep. 1lpurorosienue cmecu Jlemepu.

Paznen 3. Xumuueckue peakumu.

Tema 3.1. [TousiTHEe 0 XMMHYECKOM B3auMojieiicTBUH BellecTB. [Ipu3naku xumudeckux peakuuid. HabmoaeHne npu3HakoB XUMHUECKON peakInu.
Tema 3.2. [IpuHIHMNBI TPaPUUECKOro 0TOOpPAXKEeHUs peaKuuii. XMMUYECKUE YPaBHEHUS.

Ilpakmuueckasa wacme. [IpoBeeHre MPOCTEHIIINX OMBITOB, BBISIBIICHUE U OMTUCAHNE OCOOEHHOCTEH MPOTEKAHUS PA3IMUHBIX PEAKIIH.

Paznen 4. CoBpemenHoe j1abopaTopHoe 000py/10BaHMe.

[TpuHIMIBl pabOTHl 000PYAOBAHUS XUMHUECKON 1a00paTOpru: MarHUTHBIE MEIIAJIKH; BECHI MEXaHUYECKHE JJAO0OPATOpHbIE, TOPCUOHHBIE,
aHAJIMTUYECKHE; BBITSOKHOH 1Kad; MydenbHas neds.

IlIpakmuueckasn yacme. Vicnons3oBanue o00Opy10BaHUS AJIsl IPOBeAeHHs TabopaTopHbIX paboT. PaboTta ¢ neHTpudyroii, MUKpOCKOTIOM, MarHUTHOM
MEIIAJIIKOU.

Pa3pea 5. PaGora ¢ razamm.

Tema 5.1. Pazutne xumuu. Onbitel k. [Ipuctiau, K.-B. HeeJe.

«JlecHoli ra3» U cocoObl «yJIydIlIEHUs» BO3IyXa.

Ilpakmuueckasa wacmep. OnbiTel ¢ CO2 1 O2. TexHuka 6€30MacHOCTH MpH paboTe ¢ razamMu.

Tema 5.2. Bonopoa, Kucjiopoa, aMMHUaK.



[TousiTue yncToThl raza. I'pemyunii ras. ILioTHOCTS rasa.
Ilpakmuueckasa uacme. [lonydeHue Bo0po1a, KUCIOPOIa U aMMuaka. M3MepeHue IoTHOCTH Tasa.
Pasznes 6. UcTopusi XumMuu. ITanbl B U3y4YeHHH I'a30B U PACTBOPOB.

Hcropus Tpanchopmanuu NpeAcTaBIeHUH YIEHBIX O CTPYKTYpe ra3000pa3HbIX BEIIECTB U TEOPHH pacTBOpOB. M3yueHne cocraBa Bo3myxa. OTKpBITUS
J. Pezepdopna, A. JlaByasse u I'. KaBennumia. Passutue Teopun ropenus. Onposepxenue Teopun ¢uoructona. Teopun pactsopos C. Appenuyca u
. Y. Menpeneena.

Pasnen 7. PaGora ¢ pactBopamu. Boaa.

Tema 7.1. IloHsTHS pacTBOpP U pacCTBOPEHUE.

TBépable, xxuakue, ra3000pa3Hbie pacTBopbl. HackieHHbIi pactBop. HenacrleHHbIi pactBop. [lepechieHHsiii pactBop. PacTBOpuMOCTS.
Ilpakmuueckasn yacme. [IpuroroBiaeHne pacTBOPOB U3 KUIKOIO CTEKIIA

«Heoprannueckuii jec - 3araJlouHblii 1 IPEKPACHBII.

Tema 7.2. Kpucrauisbl.

Kpucramnmzanus U3 nepechieHHbIX PaCTBOPOB.

IlIpakmuueckasn yacms. BripanBanue MOHOKPHUCTAIUIOB U3 HACKIIIIEHHOTO pacTBopa. [lonydyaem u prcyem KpUcTauibl pa3HON (GOPMBI.
Tema 7.3. IIl€1094n M KHCJIOTBI.

PactBops! menoyeit u kucnot. Boxa B pusuke, xumuu u 6uonoruu. IlpupoHeie ocMOTHYECKUE SIBIECHHUS.

Ilpakmuueckas wacmep. Y CTpaHEeHUE KECTKOCTU BOBI. DNEKTPOIUTHI. J(rccommanus.

Tema 7.4. Coun.

MHoroo6pa3He coxaeii. Conu BOKpPYT HAaC, UX PCaAKIUH. KpaCOTa XHUMHUYCCKUX peaKI.IHfI. Hpakmuuecmm uacmo. KpI/ICTaJIJII/BaLII/I}I coJlieil u3
’KEJIaTMHOBBIX IJIEHOK.



Pasznea 8. Xumus Bokpyr Hac. [lpazaununass xummus.

[Tpunuumne! aerictBus dherlepBepKoB, XUMHUUECKUX 3MEH, IPaKOHOB, XJonyliek. IIpakmuueckan yacmp. XuMU4eCcKe 3MeH U JpakoHbl. DOKYCHI,
OCHOBaHHBIE HAa U3MEHEHHUH 1IBETa pacTBOpa Mpu XuMudeckoi peakiuu. deriepsepku. MbpUIbHBIE MTy3bIpH, O Y4EM OHH MOT'YT paccKa3aTh?

Pa3nen 9. MeTaJliIbl M X COeAUHEHHUS.
Tema 9.1. MeTa/i1bl M X COEIMHEHHUS - CTONIKHE U AKTHUBHbIE, TBEP/bIe U MATKHUE, IPAroleHHbIe.

Merasibl B Tabnuiie MenneneeBa. CtpoeHue aToma Ha npuMepe atoma metaiia. Ilpakmuueckaa uwacmp. Ouznuecke 1 XUMUYECKHE CBOMCTBA
METaJIJIOB.

Tema 9.2. MeTa/jibl 0CHOBHBIX IPYIII.

CBoiicTBa, CTpOCHHE aTOMA.

Ilpakmuueckas wacmo. OnbiTol ¢ SN u Al.

Tema 9.3. MeTa/uibl NOOOYHBIX I'PYIIL.

Mens, cepedpo, 30710T0, IIMHK. CBONCTBA, CTPOCHUE aTOMa.

ITpakmuueckasn wacme. Kaxue metaninsl ecth B tamne HakanuBanus (W, Mo, N). [Iparonennsie Metamisl. Beinenenue Au u Ag. «Kaccues myprypy.
BripanmuBanue moHokpuctauioB Cu. «JlepeBbsi» [lapamensca u FOmurepa.

Paznea 10. DaekTpoxumusi.

Tema 10.1. N'anibBaHN4YeCKHE 3J1€MEHTHI.

Uctopus otkpertus. [Tonstue o raxpBanuke. CocTaB v MPUHIIMIIBI pa0OTHI TaTbBAHUYECKHUX DJIEMEHTOB.
Ilpakmuueckasa wacme. VI3ydeHue coctaBa v MpUHIIUIA pa0OTHl Pa3TUIHBIX JIEMEHTOB IMUTAHMS.
Tema 10.2. YcrpoiicTBO 0aTapeiiku.

Paznoxxenue Boabl HA BOOOPOJ U KUCIIOPOM.



Ilpakmuueckasn wacmep. ONBITHI ¢ OaTapeUKaMHu.

Tema 10.3. Koppo3usi MmeTa/i10B. 3a1iuTa 0T KOPPO3HUH.

[IpuurHBI ¥ TOCIEACTBUS KOPPO3UH METAILIOB. 3alllUTa OT KOPPO3HUHU.
Ilpakmuueckaa uacmp. OTBITHI 10 U3YYECHUIO KOPPO3UU METAIIOB U 3aIUTHI OT HEE.
Paznen 11. Keue3o. CBoiicTBa Kese3a.

Tema 11.1. Oco0eHHOCTH KeJie3a H COeTUHEHHH KeJie3a. MarneTusm.

Kenesnriii Bek. XKeie3o BOKpPYT HacC. CreneHu oKHCIeHUA keae3a. [lonaTne Maraeruzma. Hpakmuuecmm uacmos. KayecTBeHHBIE pC€aKiuu Ha HOHBI
KCJIC3a. HonyquI/Ie HI/IPO(bOpHOl"O KCEJIC3a. OHBITLI, ACMOHCTPUPYIOIINEC MAIrHETHU3M.

Tema 11.2. Peakuuu coequHeHnni xkene3a. XuMmu4ecKasi paayra.

Oco0eHHOCTH COCTUHEHUH JKee3a H UX PEaKIni.

Ilpakmuueckasa wacmep. OTNBITHI 110 TIOJIYYSHUIO PA3HOI[BETHBIX COSAMHEHUH Kene3a. XUMUYeCKas pajayra 1 XUMHYeCKui cBeTodop.
Paznen 12. Hemerasibl.

Tema 12.1. Cepa n ¢pocdop - THIHYHBIE TPEACTABUTEIN HEMETALIOB.

COG)II/IHCHI/IH S u P. XuMnueckue CBOMCTBA COE€TUHEHUI SuP. AJ'IJ'IOTpOl'II/IH. OKHCIUTEIBFHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA CO€OUHEHUI CCPBI U
(boc@opa. Hpakmuqecmm uacmao. q)eﬁepBepKH Kak IIpumMep TUIIMYHON OKHCINTEIbHOBOCCTAHOBUTEIbHOM pCaKkuuu.

Tema 12.2. I'asiorennl. CxocTBa U pa3in4usi.
Hcropust OTKpBITHS HEKOTOPBIX TAIOTEHOB. ['ajioreHsl - onacHsle 1 nose3Hele. Yem maxHetr Mope? 3aueM opraHusmy noa?
Ilpakmuueckasa wacmp. ONBITHI 110 TOTYYEHHUIO TaJIOTCHOB.

Tema 12.3. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PpeaKIuy B ObITY M B J1abopaTtopun. OBP.



Ilpakmuueckas wacmep. BoiBeieHUE MATEH U MOJYyYEeHUE KpacoK. XuMuueckue Byikanbl. Pazgesa 13. I' eHeTH4eckasi CBSI3b HEOPTraHM4YeCKHX
COeIHUHEHHII.

Tema 13.1. MHoroo0pa3ue HeOpraHu4eCKHX XUMHUYECKNX BelleCTB U PeaKIuid.

Konpna JIuseranra.

IlIpakmuueckaa uwacmep. I1poBeicHUE CII0KHON LIEIM XUMUYECKUX PEaKIMK I ITOTy4eHUs Kouel JIn3eranra.

Tema 13.2. Okcuabl METALJIOB U HEMETAJLJIOB.

Heoprannueckuii cuntes. ['eHeTnueckas CBs3b HEOpraHUYECKUX coenunenut. Ilpakmuueckasn yacmes. lloydenre u cBOWCTBa OKCHIOB.
Paznen 14. MHoroo0pa3ue opraHm4ecKux coeInHeHui.

Tema 14.1. MHoroo0pa3ue coeqMHEeHHUIl yriaepoaa.

Hed1s, HedTsanabie mnéuku. Pazpymenue miénok. [loBepxHOCTHOE HAaTsKeHNE. BONPOCH! 3arps3HeHHs OKPYKAIOLIeH CPeIbl.
Ilpakmuueckasa wacmep. OnipeiclieHUE TAJTOT€HOTPOU3BOIHBIX.

I'openue caxapa. [IpoykTsl muTaHUs.

Tema 14.2. Moroniue BemecTsa.

Mpbuta. CUHTETHYECKHE MOIOITUE BEIIECTBA.

Ilpakmuueckasa paboma. V13roToBIEHNE MbLIA.

Tema 14.3. Kpaxmau u riirokosa.

Crtpoenue, cocTas, ucnonb3oBanue. [[BeTHbie peakiuu. OnpeneneHue riroko3bl. CepedpeHue.

Ilpakmuueckaa uacmp. KauecTBeHHbIE pEAKIIMU Ha KpaxXMall U TIIIOKO3Y.

Tewma 14.4. Opranudeckyre BEIIeCTBA B MPUPOJIE.



benku, xupsl, yriaeBosl, GepMEeHTbI, TOPMOHBI, BUTAMUHBI U IPOAYKTHI UX IPEBPAIICHUN.

Ilpakmuueckas uwacme. IIpocTbie ONBITH C OPraHUYECKUMU BEIIECTBAMHU.

Paznen 15. AHAJIM3 ¥ OYHMCTKA.

WNuaukaTopsl U3 NpUpOAHBIX MaTepuanoB. CriocoObl pa3IndeHUsl COJIEH.

Ilpaxkmuueckasn yacms. 1 IpuroToBieHNE MHIUKATOPOB U3 MPUPOJHOTO CHIPBSL.

Xpomarorpadus U SKCTpaklus. AHAIU3 CMECU COJIEH.

Pasnen 16. IloaroroBka ncciienoBaTe/ibCKoil padoThl M y4acTHe B KOH(pepeHIuu.

Tema 16.1. Bb16op TeMbI M IOATOTOBKA HCCJIEI0BATEIHLCKONH PadoThI.

O06o0061IeHre npoiaeHHOTro Marepuaia. Beioop Temsl. Llenn u 3amaunm paboThl, 3Tanbl padoThl Ha Heil. OCOOEHHOCTH UCTIONIb30BaHus VIHTepHET.
Ilpakmuueckas uacme. llouck u paboTa ¢ TUTEpaTYpON IO TEME.

Tema 16.2. ITocTaHoBKa IKCIIEPHMEHTA.

MecTo u posb SKCIIEpUMEHTa B UCCIeI0BaTeNbcKol padote. BbiBoibI o padore.

Ilpakmuueckas wacme. lIpoBenieHre SKCIIEPUMEHTA U AHAJIU3 €TO PE3YJILTATOB.

Tema 16.3. YuacTue B KOH(epeHIUH.

[ToaroroBka mokaaa v Mpe3eHTAINH.

IIpakmuueckasn yacms. Yaactue B KoHpepeHuuu «[IOUCK», obcyxnenne pe3yabTaToB KOH(GEPEHIIMH U BBICTYIUICHUH 00y4YatoIuXCsl.
Paznen 17. UTorosoe 3ansitue.

Urorosas nuarnoctuka. [logBeaerne uToroB paboTsl 3a y4eOHBIN T0/1. BEIOOp MHAMBUIYATBHBIX TEM JIJISI U3YUCHUS JICTOM.



TemaTuuyeckoe NJIAHUPOBAHUE

Ha3Banue pa3iesnoB U TeM KoJsnuecTBO 4acoB DopmbI
Ne i/ Teopus IIpakTHKa Bcero aTTecTaluu
IlepBblii roa 00yyeHus
BBenenue B mporpamMmmy 1 1 2 Y CTHBII Oonpoc
1. CobecenoBanue ¢ 1eTbMH. BBoIHOE 3aHsATHE. 1 1 2 'Y cTHBIN onpoc
I[Ipenmer XumMuu 4 4 8
2. [loHsiTHSA: aTOM, MOJIEKYJIa, DJIEMEHT 1 1 2 XHMUHCCKHH IMKTaHT
3 DOu3nYecKue 1 XUMUIECKHE SIBIICHUS 1 1 2 Perenue TPEHUPOBOUYHBIX
YIIpaXXHEHHHA
4 1 1 2 Pemenue TPEHHPOBOYHBIX|
' UucTele BemecTBa U cMecu. Paznenenue cmeceit yIIpaKHEHHH
3aKoH COXpaHEHUsl MaCChl 1 1 2 'Y CTHBII OnpocC
XuMH4YecKHe peakunu 2 1 3
[ToHATHE O XUMHUYECKOM 1 1 2
6. B3aUMOJEHCTBUUA
BEIL[ECTB BrInonHeHNe MpakTHYeCKUX 3a/laHui
[ IpuHIMIIBI TPadUUECKOTO 1 1
7. 0TOOpaXKCHUS Pemenne TPCHUPOBOYHBIX
€aKIun YIPa)KHEHUI
CoBpemMeHHoOe 1 1 2 TectupoBaHue
s1abopaTopHoe
o0opyoBaHue
Pabora ¢ razamm 2 3 5
8 PasButne xumun. Oneitel k. [Ipuctim, 1 1 Y CTHBIN OIpoc
' K.-B. llleene
9. Boaopo1, KHCIOPO M aMMHAK 1 3 4 Perenrie mpakTUYECKUX 3aJaHUI
I/ICTop]/]ﬂ XHUMHUU. 1 3 4 TeCTI/IpOBaHI/Ie
JTanbl B U3yYeHUH I'a30B U PACTBOPOB
Pa6ora ¢ pacrBopamu. Boaa 4 5 9
10. [ToHsITHSI: pacTBOp M pacTBOPEHHUE 1 1 2 Y CTHBII onpoc
11. Kpucrtamis 1 1 2 Y cTHBII ompoc




12. LL[€n09u 1 KNUCITOTBI 1 2 3 Pemenue } TPEHUPOBOUYHBIX|
YIpaKHEHUI
13. Coinn 1 1 2 Pemenye ) TPEHHPOBOYHBIX
YIpaKHEHUI
[ToaroroBka ucciaeg0BaTe1bCKON padoThl U 1 1 2
yyacTve B KOH(epeHInu
Bb160p TeMbI U TOATOTOBKA HUCCIIEIOBATENIbCKON pabOThI 1 [Y cTHEIH ompoc
[locTaHOBKa OKCIIEPHMEHTA 1 BrInojiHEHNE TPAKTUYECKHUX 3aJaHUM
HUroro 16 19 35
Bropoii rog o0y4enust

Xumus BOKpyr Hac. [Ipa3aunynas xumus 1 1 Y CTHBIN OIpoc
MeTa/lJIbl M X COCAMHEHUS 3 2 5

14. MeTauibl M MX COSIMHEHUS - CTOMKHE U aKTHBHEIE, TBEPJBIE 1 1 Y CTHBIN OIIpOC
1 MSTKHE, TparoleHHbIe

15. MeTasuibl OCHOBHBIX I'PYIIIT 1 2 3 PemeHne npakTHYeCKuX 3aaHui

16. MeTasiel TOOOYHBIX TPyHI 1 1 PelieHre npakTHUeCcKUX 3aaHuil
DJIEKTPOXUMHUS 3 1 4

17. ['anbBaHUYECKHE DIIEMEHTHI 1 - 1 Y CTHBIN OIpoc

18. YcTpolicTBO 6aTapeiiku 1 - 1 'Y CTHBIM onpoc

19.

20. Koppo3ust METAJLIOB. 3aluTa OT KOPPO3HH 1 1 2 BhINnoHEHHE NPAKTHYECKUX 38 [aHHI
JKeneszo. CBoiicTBa jKeje3a 1 3 4

21 1 1 BrinonHenue TPEHUPOBOYHBIX
OcoOeHHOCTH Xkelle3a U COeTMHEHU jkene3a. Marnetusm yIpaXxHEHHUH

22. Peaknuu coeIMHEHM Kene3a. XUMHUUECKas paayra 3 3 BbIITOIHEHNE TPAKTUYECKUX 33 JaHUI
HemeTasuibl 2 5 7

23. Cepa u pocdop - THIMYHEIE IPEICTABUTENN HeMeTaioB |1 2 3 BolloiHEHNE TPAKTUYECKUX 3aJaHUI

24. ["anorensl. CX0/CTBO M pa3ianyus 1 1 2 Tecruposanne

25. OKHCITUTENBHO-BOCCTAHOBHUTENBHBIE PEAKIINY B 2 2
ObITY U B 1a0opaTopuu BhInosiHeHNe MPaKTUYECKUX 3a/laHui
I'eHeTHYECKAs CBSI3b HEOPraHMYECKHX COeHHEeHHi 2 1 3

26. MHOroo6pasue HeOpPraHMYeCKHX XMMHUYECKMX BEIIECTB |1 1 Pemenue TPEHUPOBOUYHBIX
peakuuit YIIPa)KHEHU N



21. OKCHJIBI METAJUIOB M HEMETAJUIOB 1 1 2 BbIloJTHEHUE TPAKTUYECKHUX 3aJIaHUN
MHorooopa3ue OpraHm4ecKuX coeIuHeHHUil 2 2 4
28. MHuoroo6pasue coelMHEHUH yriiepoja 1 1 Y CTHBIA o1Ipoc
29. Motorie BeliecTsa 1 1 BbInoJIHEHHE NPAKTHYECKHUX 33/IaHHUI
30. Kpaxmai u TIIoKo3a 1 1 BhINoJHEHHE NPAKTHYECKHUX 33/IaHHUI
31 OpraHuyecKre BENecTBa B PUPOJIC 1 1 Perienue TPEHUPOBOYHBIX
YIpaXHEHUI
AHAQJIN3 H 0YHCTKA BEIECTB 2 2 4
32. Muaukaropel. [lonydyeHnue u u3y4eHue CBOMCTB 1 1 2 BbIITONIHEHNE TPAKTUYECKUX 33 JaHUI
33. Crioco6bl 0OHapy’keHUs KAaTHOHOB M aHMOHOB. l[BeTHbe(l 1 2
eaKIK. AHAJIU3 CMECHU COJIeH BbInoiHeHNEe MPaKTHYSCKUX 3aaHUui
I10/AroTOBKA MCCJIEI0BATE]bCKOI PadoThl 1 1 1 2
y4yacTHe B KOH(pepeHuuun
34. Bb100p TeMbI U TIOJIrOTOBKA UCCIICIOBATEIHCKON pabOThI 1 Y cTHEIH ompoc
[locTaHOBKA SKCTIEPUMEHT 1 o
35. OCTAHOBKA SKCIICPHMCHTA BbIOJTHEHUE MPAKTUYSCKHX 3aJIaHUN
HNTorosoe 3ansitue 1 1 TectupoBanue
HToro 18 17 35




KanennapHo-TemaTnyeckoe nJiaHHPOBaHHe

Ne Tema 3aHATHSA aaTa
ypoKa
ITepBrlii roa 00yueHust
1. CobecenoBanue ¢ n1eTbMu. BBogHOE 3aHATHE.
2. CobecenoBanue ¢ n1eTbMu. BBoHOE 3aHATHE.
3. [TonsTUs: aTOM, MOJIEKYJIA, DIIEMEHT.
4. [TonsTus: atom, MOJIeKyJa, 3J€MEHT.
5. Ou3ndecKue U XUMHUYECKHUE SIBIICHUS.
6. Ou3nYecKue U XUMUYCCKHE SIBIICHUS.
7. Yuctele BelecTBa U cMecH. Pa3aenenue cMmecen.
8. Yucrsle BemecTsa u cMecu. Paznenenue cmeceil.
9. 3aKOH COXpaHEHHS MaCChI
10. 3aKOH COXpaHEHUsI MacChl
11. [ToHsiTHE O XMMUYECKOM B3aUMOJECHCTBUY BEIIECTB.
12. [ToHsITHE O XUMHUYECKOM B3aUMOJICHCTBUU BEIIECTB.
13. [Tpunnume! rpaduueckoro 0ToOpaKeHus peakiuii
14. CoBpeMenHoe 1abopatopHoe 000pyAOBaHHE.
15. CoBpemenHoe 1abopaTopHOE 000pyAOBaHUE.
16. Pa3Butne xumun. Onbitel JIx. [Ipuctiu, K.-B. [eene.
17. Bonopon, kucnopo u aMmmuax.
18. Bogopon, kucnopon u aMMHuax.
19. Bomopo, Kuciopoa u aMMHuax.
20. Bogopon, kucnopon u aMMHuax.
21. Hctopust xumun. ITamnsl B U3y4SHUH Ta30B U PACTBOPOB.
22. WcTopust xumun. Jtansl B U3y4eHUH ra30B U pacTBOPOB.
23. HcTopust xumun. JTamnsl B U3y4SeHUH Ta30B U PACTBOPOB.
24, Hcropus xumuu. DTansl B U3y4€HUH ra30B U paCTBOPOB.
25. [ToHsATHS: pacTBOP U PACTBOPEHHE




26.

IToHsTHSA: pacTBOpP M pacTBOPEHUE

217. Kpucramisr.
28. Kpucramis.
29. [I€moun 1 KUCIOTHI.
30. LI€moun 1 KUCTOTHI.
31. [[l€noun 1 KUCTOTHI.
32. Counn.
33. Comnu.
34. Bb160p T€MBI M TOATOTOBKA UCCIIE10BATENILCKON PaOOThI
35. ITocTanoBKa sKCHIEpUMEHTA
Bropoii roa o0yuenust
1. Xumus Bokpyr Hac. [Ipazaauuas xumus
2. MerTaibl ¥ X COETMHEHUS - CTOMKUE U aKTUBHBIE,
TBEPJIBIC U MATKHUE, TPArOlCHHBIE.
3. MerTaiibl OCHOBHBIX TPYIIIL.
4. MerTasibl OCHOBHBIX TPYIIIL.
5. MerTaiibl OCHOBHBIX TPYIIIL.
6. Mertasibl TOOOYHBIX TPYIIT
7. ["anpBaHMYECKHE AIIEMEHTHI
8. YcrpoiicTBo Gatapeiku
9. Koppo3sust MmeTamios. 3amuTa OT KOppO3HH
10. Kopposus metansnos. 3amura oT KOppo3uu
11. OcoOeHHOCTH Kelne3a U COeMHEeHH Kene3a. MarneTusm
12. Peakuuu coequnennii sxene3a. XuMu4eckas paayra
13. Peakuuu coequnennii xxene3a. XuMudeckas paayra
14. Peakuuu coequnennii sxxene3a. XuMU4eCcKas paayra
15. Cepa u ocdop - TUIIHYHBIE IPECTABUTENN HEMETAIIOB
16. Cepa u pocdop - THTMYHBIE IPEICTABUTEIN HEMETAIIIOB
17. Cepa u Gocdop - THIMYHBIE IPEICTABUTEIN HEMETAIIIOB




18.

I'amorensl. CX0ACTBO M pa3anuyuus

19. l"asorensl. CXOACTBO M pa3iInyus

20. OKHCIUTENEHO- BOCCTAHOBUTENBH bI€ PEAKIIUU B OBITY U B
nabopaTopuu

21. OKHCIUTENEHO- BOCCTAHOBUTENBH bI€ PEAKIIUU B OBITY U B
nabopaTopuu

22. MHoroo0pa3ue HeOPraHMYECKUX XUMUYCCKHX BEIIECTB U
peakuuii

23. OxcHuabpl METAJUIOB U HEMETAJIIOB

24. Okcuibl METaNIOB U HEMETAJIIOB

25. MHuoroo6pasue coeIMHEHUH yriepoa

26. Moro1ue BelecTsa

27. Kpaxman u riarokosa

28. OpraHu4eckue BEIIeCTBa B MPUPOJIC

29. Wunukartopsl. [lonyuenue u usyuyeHue cBOUCTB

30. Wunukartopsl. [lonyuenue u usyuyeHue cBOUCTB

31. CnocoObl 00HapYKEeHUSI KATHOHOB U aHMOHOB. LBeTHBIE
peakiuu. AHaJIU3 CMECH CoJieH

32. Crioco0Ob1 0OHapyXeHUs1 KAaTHOHOB U aHHOHOB. L[BeTHBIE
peakuu. AHaJIU3 CMECH COJieH

33. Br160p TeMbI 1 TOATOTOBKA HCCIEI0BATENBCKON PabOThI

34. IlocTaHoBKa 3KCIIEpUMEHTA

35.

Hrorosoe 3auarue
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