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IlosicuurenbHas 3anucKa

Pabouast mporpamma xypca «IIpakTHdYeckas XUMES» [pEIHAZHAYEHA JUTS yyuamuxcs — rpymnd
CCTECTBEHHOHAYYHOTO NPOQHMIIA 9 KIIACCOB OCHOBHOM MKOTEL. COCTABIEHA HA OCHOBE COZepKAHAS OOIIEro
obpasoBanud, TpeGoBammil K pe3ympTaTaM OCHOBHOTO OBIIErO 00pa3oBaHMs, MPEACTABICHHEIX B
DesepanbHOM rOCYTapCTBEHHOM CTaHapTe 0BIIEro 06pasoBanys BTOPOTO ITOKONEeHUS U U depeHuanim
COICPIKaHUS C YIETOM 00pPa30BaTCIBHBIX MOTPEOHOCTEH, MHAMBUIYAIBHEIX BO3MOKHOCTEH 1 CLIOCOGHOCTEIH
yUaIIUXCSl.

JlaHHEIA KypC SBIAETCS MPOTIEAEBTHYCCKIM (IPEANPOMUIEHEIM) M BHTIONHAST 381491 IPaKTHKO-
OPUCHTHPOBAHHON MOMOIIM B HPHOOPETEHMH JHYHOCTHOIO OMBITA BHIGOPA COOCTBEHHOTO COZE P KaAHMSI
00pa3soBaHus, OPUEHTHPYS Ha ©CTECTBEHHOHAYUHBIA TIPOQGIITE o0ydenus. Kak orMedaercs B KOHUEHI[MH
IIKOBHOrO XMMUYECKOTr0 00pa3oBanusl, “OCHOBHOM 3aadei IPOIe[eBTHICCKIX (mpennpodunbHEIX) KypcoB
ABASETCS (POPMEPOBAHKE y IKOTBHUKOB TIEPBOHAIANBHOTO TEIOCTHOTO IIPEJCTARTIEHNS O MUPE Ha OCHOBE
COOOIIEHUS UM HEKOTOPHIX XUMUYECKIX 3HAHMUN .,

[Iupokuii HAGOP BO3MOKHOCTEH, OOECIIEUMBAEMBIX uudpoBoi saboparopmeii - cpencTBamMu
H3MEPEHHS, HE TONBKO OOECIeUnBaeT B X0A€ HPAKTHYECKOH PaGOTH HArIAMHOE BEIp@)KEHHUE TONYUSHHBIX
paHee TCOPECTUYECKUX 3HAHUM, HO U JIEMOHCTPUPYET UX 3HAUYMMOCTD ISl OOLLIEHHON JKH3HIL. HMudporas
1abopaTOPHsI 3HAKOMHUT C COBPEMEHHBIMH METOAMHU HCCIICOBAHAS, GTO TIO3BOIUT YYAIIHMCS TIOHSTH CMBICIT
¥ HEOOXOAUMOCTD IIPAKTHYECKUX HCCIIEI0BAHMI, ¢ KOTOPBIMA OHM OYIyT CTAIKABATLCH B AKHM3HU. YUHTEIIO
JaHHBIM HaOOP MPEeJOCTABIACT BO3MOKHOCTH JOCTYIIHO W MHTEPECHO TIPOBECTH YPOK, OMMPAsCh Ha
COBPEMEHHBIC TCXHONMOIWH. HarisggHOCT SKCIEPHMEHTOB, OCYMIECTBIAEMBIX C MTOMOITHIO A poBoit
nabopaTopun, — eI OHO MOATBEPKICHNE H3BECTHOM (bpaspL, uTO MyHITe OMVH pa3 YBUIETH (a eud Tydine
— MONpPOOOBaTh), Y€M CTO Pa3 yCIIBIIIATE.

Ocnosnas yenv  npoepammel: CO3JAHAE YCTOBHE Ul pealH3alldd  3amadm IpeApoGUILHON
TOATOTOBKH, OPUEHTALMM ¥ OLCHKH BO3MOKHOCTH NPOLQIDKEHHS OOPA3OBAHMA B €CTECTBEHHOHAYYHOM
HallpaBJICHUH, Pa3BUTUC Y IIKOTbHUKOB HABBIKOB AKCIICPHMEHTATILHOM AeATeIbHOCTH.

3aoauu npoepammui:

-CO3/aTh yCJIOBUSA JJIsI OBHIICHHS TEOPETHIECKUX 3HAHUM 110 XIMHUH,

-~COBCPINCHCTBOBATh TEXHUKY XMMUYECKOTO HKCIEPUMEHTA;

-IIPUMEHSTH [OTYYCHHbIE 3HAHUS AT H3YIE€HUA OOBEKTOB TIOBCETHEBHOM KI3HH;

-(OpMHUPOBATH OCOHAHHYIO MOTHBAIIMIO HA BEIGOD CCTECTBCHHOHAYYHOH npodeccun;

-pOPMHPOBATE KOMMYHUKATHBHEIE HABBIKY, KOTOPBIE CIIOCOOCTBYIOT PA3BUTHIO yMEHUH paboTaTh B TPYIIIE,
BECTH JIUCKYCCHIO, OTCTAUBATh TOUKY 3PEHHUS;

~COSNATE yCIOBUS NI pa3BUTHSL IO3HABATEIEHON aKTHBHOCTH, CAMOCTOSITEIbHOCTH, aKKYPATHOCTH.



AKTYyaJIbHOCTD

OcBoenne npuéMOB TeXHUKH 1abOpaTOPHOM paGoOThI, HABBIKOR UCIONb30BAHUS XUMUYECKOU TTOCYIBI
1 000pyNOBaHNUS, HArpeBaTeIbHBIX IpHOOPOB B COYCTAHMM C COBTIONCHIEM TpeOOBaHUI TEXHUKH
0e30macHOCTH TpeGyeT 0COGEHHO MHOIO Bpemenn. Tlporpamma kypea mocTpoena Taxmm obpazom, uro
NPaKTHICCKU KaXKJ0€ 3aHsITHE BKIIOYACT B Cebs ACMOHCTPAMOHHEBIA 3KCIEPUMEHT WK IIpakTuKyMm. B
paMKax MPeUTOKCHHOTO Kypea MOKHO OCYIIECTBUTE BBIIONHECHHE TexX OIIBITOB, KOTOPEIE Ha YPOKE II0 TeM
MM MHBIM IPWYMHAM HE OBITM IOCTABIEHBI, OCYIIECTBICHIE AOIOMHUTEIBHBIX C 1IE/IbI0 MOBTOPEHUS U
YTITyONeHUs 3HAHUH, IIOCTAHOBKA HOBEIX OTIBITOB, HIITFOCTPUPYIOIMMX XHMUUYCCKHUI IIpoliece, IIPUMEHEHHE
XUMHUM B KU3HU. Takas paGorta B Gombmeil cTetienn YAOBJICTBOPSICT HHTEPEC YYAUTUXCS, OCKOMBKY OHA
OLHMPACTCs Ha 3HAHUS, MOTyYaeMbIe B KIIACCE, U OTBEYACT Ha 3alPOCEL, BOSHUKAIOILINE B IPOLECCE U3YIeHUS
XUMHH. BCe TeMBI TONOMHSOT, PACITHPSIOT 3HAHMS YHAIAXCA; PEATU3YIOT BO3MOKHOCTh MEKITPEAMETHBIX
CBA3CH; IOUIYyYeHHBIE 3HAHUS MO3BOIITIOT YHalluMCsl BHACTh DPONb XUMUYECKWX 3HAHUWH B Pa3BUTHHI
MaTEPHAaNTbHON KyIbTypHI YeqoBeuecTBa. Jliis HEKOTOPBIX ONMBITOB OTOOPAHBI 3HAKOMEIC UL MIKOTbHUKOR
BCIIECTBA, NPUMEHSAEMbIe B OBITY, YTO HO3BONSET BBEISBISTE I PasBUBAaTh CIOCOOHOCTH YYaIIMXCS K
OKCIEPUMEHTUPOBAHUIO C BEIECTBAMU.

IIporpamma kypca mocTpoena Ha Marepuane 0a30BOro Kypca HeOpraHHYeckod Xumum §-9 KJacca.
Kype momoraer ywenuxy COPUCHTHPOBATECS B ECTECTBCHHOHAYYHOM MpOduie o0yueHus1, IoKa3arh
THIIIHBIC UL TAHHOTO IPOQUIIS BHIB! NS TEMLHOCTH, JAST BO3MOKHOCTE YICHUKY TIPOSIBUTE ceOs, SIBIsISTCS
TOMOIIHUKOM ULt HOATOTOBKY NMPAKTHYECKON YACTH SK3aMeHa IO XUMUM 34 Kypc 9 kiracca.

OCHOBHBIME  BHJIAMH JIESTENBHOCTH  SBIseTes IPaKTU4eCKas M 9IKCHEePHMEeHTalbHas paboTa
yHamyxcs: HaOMIONEHNE, aHAIW3, CHHTE3, KAYECTBEHHOS I KOTHYECTBEHHOE ONUCAHUE O0BEeKTa M ero
KOMIOHEHTOB, BBIABICHUE MPUIHHHO-CICACTBEHHEIX CBS3cH, CYIIECTBEHHBIX IIPHU3HAKOB, O0OOIIEHAE W
KIIACCU(DUKAIIAS, COTPYIHHUECTRO, TIPCSCHTAINA  PE3YIIbTATOB. DKCIEPUMEHTATRHAS PAaboTa ITOMOraeT
YITYOUTh 3HAHMS [0 XUMHH, Hay9nTh yHamuxcs HabNIOAEHUI0 MHOTOOOPA3HBIX XAMHIUECKIIK ABJICHUMN,
IPHY9HTb K CaMOCTOATENBHONA paboTe B mabopaTopun u IPAaBUIEHOMY BBIIIONHEHHIO MHOTOOGPA3HEIX
n1abopaTopHbIX onepanyi. [Tpu [IPOBENICHII JAHHOTO KyPCa BO3MOKHEL PA3HOOOPA3HEIE BUIbI ACSTEIBHOCTH
YHAAIUXCS:  YCTHBIE COOOLICHHs, COCTABNEHHE CXeM-TAaGHIl 1o Y3ITOBBIM TEOPCTUYECKUM BOIPOCAM,
BBITOTHCHUE MPAKTUYECKUX paboT ¢ 3MIeMeNTaMH HCCJICNOBaHYS, BRITOTTHEHAE TEMOHCTPAIFIOHHEIX OIIBITOB,
a TAKIKe IIONMHOLCHHBIX [IPOEKTOB U MCCIICAOBAHMIA, TIpE3CHTAINH, BUKTOPHH, IOAGOPOK IKCIICPHMENTAIbHBIX
3aJ1a4 u zip.

KonTpoas 3a ocBoennem HpOrpamMMBbI Kypca NPOXOAHT B BHAE TEKYIIero KOHTPOJIs (TIpOBEpKa
CpOPMUPOBAHHOCTH  IIPAKTHYECKHX HABBIKOB, BCACHUS TeTpamu nabopaTopHIX paGoT, Gecemsl Iio
U3y1acMOMY MaTepHaiy) i HTOTOBOro KOHTPOJS (IIPS3CHTAIIMS PC3YNBTATOB IPAKTUYECKON AEITCILHOCTH
B BHIE OTYETOB, IIPOSKTOB, IKCIIEPUMEHTAITHHBIX HCCIIEN0BAHMIT).

AJipecat nporpamMsr

YHamuecs 9-X K1accoB KoL, obopynoBanHbIX «IIIKOTLHBIME KBasTopuymammy.

DopMmbI 08yUeHus — OYHAS M OUHO-330YHAS.

Ocobenrocth  06pasoBaTebHOTO Iponecca B TOM, YTO B HEM COYESTAeTCS UHIUBUNYyabHAS padoTa,
ACATENLHOCTD B IIAPax U rPyIMIax.

Pexum 3ansaruii, nepuoguunocrs u MPOAOEKUTENBHOCTD 3AHITHIH

Pexnm 3ansTuii — 2 pasa B veemo 1o 1 dacy. Beero xype paccuntan Ha 34 Henenm (68 axamemMugeckmx
yaca).

Heparoruueckas He/1ec000pasHOCTh IAHHOI NIPOrpaMMBbL:

- B3aUMOJCHUCTBUE Ilefjarora ¢ peGeHKOM Ha DPAaBHBIX;

- HCIOIB30BaHHE Ha 3aHATUAX JOCTYITHBIX TS AeTel TOHSTUH 1 TEPMUHOB, CIIEAOBAHHUE IPHHIIAIY KOT
IIPOCTOT'O K CIIOKHOMY»;

- YHCT pasHOro ypoBHs NOATOTOBKH JASTEH, OIIOpa HA MMEFOIIHICS Y 00y4aloIuxcs OIbIT;

- CHCTEMHOCTD, IOCICNOBATENBHOCTE M HOCTYITHOCTD M3IATaeMOro MaTepuana, H3y4eHue HOBOTO
Malepuana OnupaeTes Ha paree NPHoOpeTeHHEIC SHAHMS,

- . IPHOPHUTET IPAKTUISCKON NCATENBHOCTH; ,

- PasBUTHE B y4amuXcs caMOCTOSTENBHOCTH, TROPUYECTRA 1 H300DPETATEeNIEHOCTH ABISCTCS OMHEM W3
OCHOBHBIX TIPHOPUTETOB JAHHOM IIPOrpaMMEl



% A

HporpaMMa 3JIEKTUBHOT0 KypcCa 0 XUMHH )1 9 KJ1accoB COCTARBJIEHA HA OCHORBE:

GenepanbHbLi 3aKoH 0T 29.12.2012 Ne273-D3 (pen. ot 31.07.2020) «O6 obpasoBanuu B Poccuiickoit
denepanun.

HacmopT HanmonansHOro npoekra «O6paszosanuey (yT8. mpesuamymoM CoBera npu IIpesugente PO
110 CTPATETUYECKOMY PA3BUTUIO U HAIMOHAIBHLIM IIPOEKTaM, MPOToKOI oT 24.12.2018 Nel6.

DeiepabHEI FOCYAaPCTBEHABIN 00Pa3oBaTENb I CTAHAAPT CPENHEr0 Oo6Imero 06pasoBanus (yTB.
npukasom MunnucTepersa odpasoBanus U HayKu Poccuiickoit @emepanum ot 17.05.2012 No 413) (pen.
11.12.2020).

MeTopudeckine peKOMEHIAIME TI0 CO3AAHMI0O U (QYHKIHMOHUPOBAHUIO JETCKUX TEXHONIAPKOB
«KBantopuym» Ha 0Gase obmeodpasoBaTeisHON oOpranusauuy (yIB. pacnopsukeHreM MuHUACTEPCTBA
npocserienust Poccuiickodt @enepanuu o 12.01.2021 Ne P-4)

Meronudeckoe nocobue becnanos TI.M. Peanusaumus o6pa3oBaTeNbHBIX [IpOrpamMM IO XHMUHU C
WCIIOMH30BAHUEM 000PYNOBAHUS JETCKOTO TexHOmapka «IIIKombHEIH KBaHTOpHYM» 8 — 9 Kiaccsl, MockBa,
2021

Meranpenmerabie 0 JUIHOCTHbBIE PE3YILTATHI 0CBOEHHS Kypca

[Iporpamma xypea «IIpakTudeckas XUMusy MO3BOISET B COBOKYITHOCTH C IPYTHMIE YISO HBIMHA IpeIMeTaMu
1 KyPCaMHt IIOMOYb 00y JarOIMMCs TOCTHYb PE3YIIBTATOB OCBOEHHSA OCHOBHOM 06Pa30BaTEIbHOIM IIPOrPaMMEI
OCHOBHOIO 0011ero 06pa3oBaHus, a UMEHHO:

AULHOCMHBLE, BKIFOYAIOIIAC TOTOBHOCTE U CHOCOOHOCTh 00YHAIOMUXCA K CAMOPA3BUTHIO M JMYHOCTHOMY
CaMOOIIPE/ICTCHUIO, CPOPMUPOBAHHOCTh UX MOTHBALUY K OGYUEHHIO U 1leIeHATIPABICHHOMN T03HABATEIBHON
JIeSTENbHOCTH;

memanpeOmemuyple, BKIIOYAIONINE OCBOGHHE OOYYAION[UMUCA YHUBEPCANBHEIX yUeOHBIX JIeHcTBuil
(peryJiATHBHBIE, NO3HABATEIbHEIC, KOMMYHMKATHBHBIE), CIOCOOHOCTD WX HCIIONB3OBAHHS B yaedHol,
O3HABATE/ILHOM IPAKTUKE, CAMOCTOSTENBHOCTE IITAHUPOBAHNS U OCYINECTBICHUS yIeGHON AeITeIbHOCTH 1
OpraHu3anyy y4edHOro COTPYAHUIECTBA C IICJATOTAMHU U CBEPCTHUKAMH.

MeranpenmeTHbIe pe3y IbTAThI KYPCa BEIPaKEHE B:

1) ymennHn caMOCTOATEIIEHO ONPEICIISTh LEAH CBOETO OOYUSHUS, CTABUTD U hopMyIHpoBaTh AJis CeOs HOBBIE
3a7a9y B yu€be M MO3HABATENRHOH J1eATeIBHOCTH, PA3BUBATE MOTUBE U HHTCPECH CBOSH MO3HABATENHHOMN
IeATeNbHOCTH;

2) yMEHHH CaMOCTOSTENbHO [UIAHWPOBATH IIYTH JOCTHAKEHAS ICIEH;

3) yMCHHH COOTHOCHTBH CBOW MEHCTBHS C ILTAHHPYEMBIME DPe3yhTaTaMHU, OCYIICCTBIISTE KOHTPONb CBOSH
ACATCILHOCTH B TIPOLECCE JOCTHKEHHA Pe3yibTaTad, ONPENeNsaTh CrIoco0Ll JieicTeruil B pamkax
IPEJUIOKEHHBIX YCIOBIH U TpeGOBaHUH, KOPPEKTUPOBATE CBOU JIEUCTBUA B COOTBETCTBHN C M3MEHIIONIEHCS
CHATYyaIluei;

4) yMeHMHn OLIEHUBATE IPABMIBHOCTE BHIIONHEHUS YIeOHON 3a/1a4u;

5) BIaJcHuyM OCHOBAMH CAaMOKOHTPOISI, CAMOOLICHKH, IIPHHSTAS PEIICHH 1 OCYIIECTBIIEHUS OCO3HAHHOTO
BEIOOpA B y4eOHOW M MO3HABATELHON NeATEILHOCTH,

6) YMEHUH OIPEIENTh HOHATHS, CO30aBaATh 0GOOIIEHNS, KITACCHDHUIIIPOBATD, CaAMOCTOSTETHHO BHIOMpATH
OCHOBAHWA ¥ KPHTEpPUM JUIL KIaCCU(DUKAalMM, yCTaHARIMBATE IIPMYMHHO-CICACTBCHHEIC CBSA3H,
CTPOUTB JIOTHYECKOE PACCYIKAEHHUE, YMO3AKIIOUEHHUE U JICTATh BBIBOIEL;

7) yMEHUH CO31aBATh, IPHUMEHATh U IPe0GpPa30BbIBATE 3HAKH M CHMBOIIEL, MOJIENH U CXEMBI LS pemenus
y4eOHBIX U TO3HABATEILHBIX 34,144,

8) CMBICIOBOE UTCHHE;

9) yMEHME OpPraHM30BRIBATH y4eGHOS COTPY/JHMYECTBO ¥ COBMECTHYIO AESTENBHOCTD C YUUTEIIEM H
CBEPCTHUKAMM; pabOTaTh WHMBHAYAIBHO U B IPYIIE: HAXOMUTH OO PELICHNE 1 paspemars KOHOITUKTE
Ha OCHOBE COIVIACOBAHMA MO3ULHUK U y4€Ta MHTEPECOB; (GOPMYINPOBATH, ApPTYMEHTUPOBATh ¥ OTCTAUBATE
CBOE MHCHHE;

10) ymMenun 0co3HaHHO MCIONB30BATH PEYEBHIE CPENCTBA B COOTBETCTBUW C 3ajaucit KOMMYHUKAITAX J1JIs
BLIDAKCHUS  CBOMX  WyBCTB, MBICTCH U TOTPeOHOCTEH; MITAHUPOBAHUS W PEryIANHM  CBOSH
ACATCTIBHOCTH; BIA/ICHUE YCTHOM M MMCHMEHHON PEYbIO, MOHOIOTHYESCKON KOHTEKCTHOMN PEeUbIo; .
11) bopmupoBanuM u pasBUTHU KOMIETEHTHOCTH B OOGNACTH  MCIONB30BAHIS AHGOPMATIIOHHO-
KOMMYHUKAIIMOHHHIX TeXHonorui (namee MK T— kommerennmn).



JInuHOCTHBIE pe3yIbTaThI Kypcea:

1) popmupoBanre OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH o0ydaromumxcs K
CaMOPA3BUTHIO M CAMOOOPA30BAaHMIIO HA OCHOBE MOTHBAIIMH K 00 yYEHHIO I IO3HAHHIO, OCO3HAaHHOMY BBEIOODPY
U TOCTPOCHHIO NANbHEUINCH WHIWBUAYAIBHOH TPAEKTOPUM, ¢ YYETOM YCTOMUMBEIX I03HABATENHHEIX
HHTEPECOB;

2) hopMupOBanUE IENOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HayK{ U OOILECTBEHHOM MPaKTHKH;

3) GopmMupoBaHuE OCO3HAHHOTO, YBAXXHTENLHOTO U JOOPOKETATEIFHOTO OTHOMICHIS K IPYroMy YeJIOBeKY,
€T0 MHEHHMIO, MMPOBO33PEHUIO; TOTOBHOCTH 1M CITIOCOOHOCTH BECTH AUAJIOT C APYTUMU JIFOILME ¥ JOCTUIATh B
HEM B3aMMOIIOHUMAHWS,

4) ocBoeHHE HOPM, IIPABIIT OBEACHHS B TPYIIIAX U COOOIIECTBAX;

5) opmupoBanre KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOIIEHNH U COTPYIHUYECTBE CO CBEPCTHUKAMH,
JACTBbMM CTapIIero W MIANIIEro BO3pacTa, B3POCIABIMH B IIPOIECCe 00pa3oBaTeNbHON, OOIIECTBEHHO
TOTE3HOM, yIeGHO-UCCIEOBATENBCKOM, TROPUECKOH U IPYTUX BHIOB A€ATEIEHOCTH;

0) opMupoBanKe GE30TACHOTO 00pasa JKU3HU; YCBOCHWE MPABI WHIMBHAYAIBHOTO M KOMIEKTHBHOIO
0€e301acHOro MOBE/ICHHUS.

IIporpamma «IIpakTudeckasi XHMHsD T03BOIET B COBOKYITHOCTH C JPYTHMU y4eOHBIMU TIpeIMETaMH |
KypcaMH TOMOYL O0y4aromuMcs JIOCTHYh PEe3yNbTaToB OCBOCHHUS Y  BBIIYCKHHKOB PETYISITHBHEIX,
TIO3HABATEIIBHBIX U KOMMYHUKATHBHEIX YHUBEPCAIBHEIX YUEOHBIX TEHCTBUM KaK OCHOBEI YMEHMS YUUTHCS B
oOIeHuH.

Hosnasamenvuvie YV

-OCYIIECTBATEL PACUIMPEHHBIH TTOMCK HH(OPMAIMY € HCIIOTTB30BaHeM OiGnuoTek u MHTepHeTS;
-OCYIICCTBILITE CPABHCHUE, CEPUAIIMIO H KITACCHPUKALMIO, CAMOCTOATEIBHO BEIOKPAsT OCHOBAHUS U KPHTEPHIL
JUISE yKA3aHHBIX JTOTHYECKHX OICpPalIluii;

-yCTaHaBIIUBATh IPUUNHHO-CIICICTBEHHEIE CBSI3MU;

-IPOBOJUTH HAOTMIONEANE U SKCIEPHUMEHT [0/] PyKOBOICTBOM YUHTEIS;

-CTaBUThH IPOOIIEMY, APIYMEHTUPOBATE &8 aKTyaIbHOCTE;

- IPOBOIUTD UCCIIENOBAHNE Ha OCHOBE IPUMEHEHHS METOI0B HAGIIO/[EHYS U SKCIIEPUMEHTA;

-BBIZIBUTATh I'MIIOTE3BI O CBSI3SIX ¥ 3aKOHOMEPHOCTAX COOBITHH, MPOIECCOB, OGBEKTOR;

-OpraHu30BbIBATh UCCIENOBAHUE C LENbIO POBEPKU THIIOTES;

-JIENIATh YMO3AKIIFOUCHHS! (MHAYKTHBHOE ¥ 110 aHAJIOTHH) X BEIBOJBI HA OCHOBE apryMEHTAIIUN.
Pecyramusnvie YV

-IIJIAHUPOBATH ITYTH JOCTHIKEHUS IIeJIEH;

-a/ICKBATHO CaMOCTOSATEIILHO OLEHMBATH MPABUILHOCTL BHIIIOTHEHUS JEHCTBHS M BHOCHTH HEOOXOIUMBIE
KOPPCKTHBEI B HCIIONHEHUE KaK B KOHIE ICHCTBHUS, TaK U 110 XOIy €r0 pealu3allii;

-OCYICCTBIATE TIO3HABATENBHYIO PEIEKCUIO B OTHONIEHMH MCHCTBHN IO PEmIEHMIO y4eGHBIX W
[IO3HABATEBHBIX 3144,

Kovmynurxamuenvie YV

~YUHTBIBAT PA3sHBIC MHCHUA M CTPEMUTBCSI K KOOPAMHALUME Pa3INIHBIX MO3MIUH B COTPYIHIIECTRE,
-(hopMyIMpoOBaTh COGCTBEHHOE MHEHNE U TTO3UIIHIO, apryMEHTHPOBATE U KOOPAUHUPOBATE €& ¢ MO3UITUSIMHU
IapTHEPOB B COTPYAHUICCTBE IIPH BHIPAOOTKE OOIIEr0 PeIieHns B COBMECTHOM eI TeIBHOCTH,
-OCYIIECTBILATh B3aUMHBIH KOHTPOMb 1 OKA3bIBATh B COTPYAHUUECTBE HEOOXOIUMYIO B3aHUMOIIOMOIIb;
-a/ICKBATHO UCTIONB30BATh PEYCBBIE CPENCTBA JUIA PEINERHs PAa3THYHBIX KOMMYHUKATUBHBIX 3341, BIafeTh
YCTHOH ¥ MUCEMEHHON PEUBIO; CTPOUTE MOHOTOTMYECKOE KOHTEKCTHOE BEICKA3HIBAHMUE;

-OPTaHM30BBIBATE U [JIAHAPOBATh YIOHOS COTPYAHUYECTBO C YUUTENEM U CBEPCTHUKAME, ONPEACTISITS e/
1 QYHKIWY y9aCTHAKOB, CHOCOOE B3AUMOIEACTRHS; TIIAHUPOBATE OOIIHE CTIOCOOH paboTHI;

-paborarh B rpyIe — ycTaHABIMBATh padodne OTHOMEHHUS, SGGEKTUBHO COTPYAHIYATE U CIIOCOGCTROBATE
UPONYKTUBHOM ~KOOINCPALUW; HMHTETPUPOBATHCS B [PYNNY CBEPCTHUKOB M CTPOHTH NIPONYKTUBHOE
B3aUMOJICHCTBHE CO CBEPCTHAKAMHE U B3POCIIEIMY; )

-OKa3bIBATH MOJCPKKY U CONEUCTBHE TEM, OT KOTO 3aBUCUT TOCTIKESHHUE LIENH B COBMECTHOM [ESTCIBHOCTH;
-B IpONecce KOMMYHHKALMH JOCTATOYHO TOYHO, IOCIENOBATENBHO M HMONHO [EpejiaBaTh IapTHEPY
HEOOXOAMMYIO MHPOPMALHIIO KAaK OPUEHTUD JUIS OCTPOCHNUS JCHCTRAS,




-CIIEI0BaTh MOPATHHO-3THUCCKHM [IPUHLANAM OOIIeHHS U COTPYHAYECTBA Ha OCHOBE YBaKUTEIBHEGTO
OTHOIICHWS K IapTHEPaM, BHUMAHHS K JIMYHOCTH IPYTOro, OKas3bIBATH TOMOI(h K SMOLMOHAIBHYIO
TOJICPKKY IapTHEPAM B IpOLeCcce NOCTWKEHUA 00IIeH el COBMECTHOM NesTeIbHOCTH,

-ycTpauBarh 3QQeKTUBHBIC IPYNIOBBIE OOCY/KACHNUS U O0CCICUNBATL OOMEH 3HAHUSMI MEXKJTy UYIeHAMHI
TPYIIIBL JUTsE IPUHATHS 3G QEKTUBHBIX COBMECTHRIX PENICHUM.

TemaTH4YecKoe ILTAHNPOBAHUE

Nerm | Tema Conep:xanue LeseBas Koa | Ilnanupyempie | Uenosp3zoBann
/n YCTaHOBKA -BO | pe3yJbTaThl e
ypoka yac obopyaoBaHus
0B

1 Mertoms IIpakTugeckas | 3HAKOMCTBO ¢ 1 YMmenne Jatunk
IIO3HAHUS B padota Ne 1 OCHOBHBIMHU [IONB30BATHCS TEMIIEPATYPHI
XUMUH. «V3yuenue METOIaMH HarpeBaTelbHbEl | (TEPMOTAPHEI),
DKCIIepUMEHTAIT | CTPOSHUS HayKd | MU IpHOOPaMU | CIMPTOBKA
BLHBIE OCHOBHI IIIaMEHU»

XUMUA

2 Metonst JlabopaTopHEIf | 3HAKOMCTBO ¢ 1 OnpenensTs Jatauk
IIO3HAHUS B ombiT Ne 1 «Jlo | OCHOBHEIMU BO3MOKHOCTH TEMIIEPATYPHI
XHAMUMU. Kakoiu METOIaMu IPOBEACHUS (TepMonapusiii),
OKCIEpUMEHTAT | TEMIIEPATYPEL HayKn 1 peaknuit u CIIUPTOBKA
BHBIE OCHOBEI MOXKHO HarpeTh IIPOIECCOB,

XUMUU BEIECTBOY Tpedyromux
HarpeBaHUs

3 Metonasr JlaGopatopuerit | JlaTh 1 YMmenue JlaTuuk
[TO3HAHUS B ombIT No 2 IIPEICTABIICHUE BEIOWPATH TEMIICPATYPHI
XUMUH. «H3mepenne 0 TOYHOCTH OpUOOPEI AJist IIaTAHOBBIH,
OKCIIEPUMEHTAN | TeMITEPATYPEI N3MepeHuit i [IPOBEICHUS TEPMOMET],
BHEIE OCHOBBI KHUIIEHNS BOJH! C | HAPPOBBIX U3MEPEHHUH, BIEKTPUYECKast
XUMUHN IIOMOIIBIO JaTINKOB H Tpedyromux IIJIATKA

JaTyuKa aHaJIOTOBBIX TOYHOCTH
TEMIEPATYPBL B | IPUOOPOB HOKa3aHUH
TEPMOMETPA»

4 Metoant Jlabopatopusii | Chopmuposats | 1 3HaTh Harauk
IIO3HAHUS B onsIT Ne 3 HpeAcTaBICHUE IIPOILIECCHI, TEeMIIEPATYPEI
XUMUH. «Ompenenenne | o TeMmeparype IPOTEKAOINUE | (TEPMOIIAPHEIH)
OKCHEPUMEHTAT | TEMIIEPATYPBI IIJIABNCHUS, 1 IIpY IIJIaBJICHUN
BHBIE OCHOBBI IJIABICHUSA U obparumocTtu BEIIECTB U UX
XUMUHA KpUCTAJITIU3ANU | TIJIaBJICHUS U KPUCTAJUIA3AIA

1 OITOBa» KPUCTAITH3AIN "
u

5 [Tepronauanen | JlabopaTtopHsii | DxcmepumenTan | 1 YMmeTn Jartuuk
ble XuMH4eckne | ombiT Ne 4 BHOC OTIINYAaTh OIIEKTPOIIPOBOIH
HOHSITHA. «BomompoBoaH | ompeneneHue BOJIOTIPOBOAHY | OCTH, ITU(PPOBOI
Yuctere as JUCTHIIINPOBaH | 1 10 BOJIy OT MHUKPOCKOTI
BEINIECTBA U JUCTHAIIIMPOBAH | HOM U JUCTUIIUPOBAH
cMecH Has BOIa» BOZOLIPOBOAHOM HOMH, 3HaTh,

BOJTBI [TO4eMy JJIst
HIPOBEIICHUST
. SKCIIEPUMEHTOB
HCIONB3YIOT
JUCTIILTAPOBAH
HYIO BOJY




6 “IlepBonayannru HemoHcTpammo | M3ydenne 51 YmeTs Jartunk W
bIE XUMHUYECKUE | HHBIN ' XUMHYECKIX OTIIYATh TeMIEepaTypHl
MOHSITHS. OKCIIEPUMEHT SIBIIEHUH busznueckue ILIaTUHOBERIN
Ousugeckne u | No | 1 MPOLECCH OT
XHMUYECKIe «Belnenenve u = XUMHYECKHX
SIBIICHUS HOIJIOUIEHUE peakuui

TEIna —
IIPU3HAK
XUMHYECKOM
PeaKImmy)

7 [TepBonagansn Hemoncrpanuo | Usyuerue 1 3HaTh, 9TO MpH Ipubop ms
bIC XUMHUYECKUC | HHBIH ABJIEHUN TIpH IIPOTEKaHUH OIIBITOB C
ITOHSATHS. OKCIIEPUMEHT Pa3IoKEeHUN peaxmui DIEKTPHYSCKUM
ITpocTeie u No2 CITOKHBIX 1 MOJIEKYJTBL TOKOM
CIIOKHEIE «Paznoxenne BEII[ECTB BEINECTR
BelecTBa BOJIBI paspymaroTes, a

DIAEKTPHUSCKUM ATOMBEI
TOKOM» COXPaHATOTCS
(I7Ist BeIecTs ¢
MOJIEKYISIPHLIM
CTPOSHHUEM)
8 IlepBonauansn Hemoncrpanuo | Dxemepumentan | 1 3HaTh Becu
‘ bIC XUMUYECKUE | HHBIH BHOE (GOPMYIHPOBKY | DTEKTPOHHEIE
HOHATHA. 38KOH | 3KCIEPUMEHT OKa3aTeIsCTBO | 1 3aKOHA U YMETh
COXpaHEeHUs Ne 3 «3akon JeACTRUS TIPUMEHSITh €0
MAacCCEhl BEMECTB | COXpaHEHMS 3aKOHa Ha [IPaKTHKe
Macchl IIPY peIeHnn
BEIIECTBY pacu€THRIX
3aJ1a4

9 Kunaccn HemoncTpanuo | Dkerepumentan | 1 3HaTh Iputop mms
HEOPTaHUYECKH | HHBIH BHO OIIPENIEIHUTE 00BEMHYIO OIIpeJIe e HU S
X COCIMHEHMHA. | 3KCHEPUMEHT colepKaHue JLOJTIO COCTaBa BO31yXa

No 4 KHCIOPOa B 1 COCTaBHEIX
Cocrtas Bosnyxa | «Oupenenenme BO31IyXe 4acTel BO3Iyxa

cocTaBa

BO3JTyXa»

10 | Knacewt Ilpaktnaeckas | Cunres coma usz | 1 YMeTh [Mugpposoii
HCOpraHu49ecku | padora Ne 2 KUCJIOTHI U IIPOBOJHUTE MUKPOCKOIT
X coenunernuit. | «Ilonyuenne OKcHzaa meTamna | 1 IIPOCTENTIINE
CpoiictBa MEJTHOTO CHHTE3BI
KHCJIOT KyIopoca HEOPraHWYeCKU

X BEIIECTR ¢
MCIONB30BAHNE
M HHCTPYKI[UU
11 PacTBopnl Jlabopatopueiii | Uccnenonars 1 Hwmets Jatauk
onsIT Ne 5 3aBUCAMOCTE IPEACTARICHHC | TeMIEpaTypEl
«H3ydenne PacTBOPUMOCTH 0 pasHo# IJIATHHOBEIA
Perrenue 3aBUCUMOCTH oT 3aBUCAMOCTHU
OKCTIICPUMEHTAN | PACTBOPUMOCTH TEMIIEPAaTYPEI 1 pacTBOpUMOCTH
BHBIX 337124 BEIIECTBA OT BEIUECTB OT
TEMIIEPATYPEI» . TEeMIIEPATYPhI .
12| PactBopsr Jlaboparopasiii | IToxasats 1 YMeTh [udposoit
omsIT Ne 6 3aBUCUMOCTE HCIIOIB30BATh MUKPOCKOII
«Habnronenne PacTBOPUMOCTH nudpoBoif |
I MUKPOCKOIT J{J11




H3ydYCHUS

Pemenue * 33 POCTOM OT
OKCIICPUMEHTANl | KPUCTAIIIOBY TeMIIEPATYPhI bopmbI
BHBIX 337124 KPUCTAJIIIOB
13 PactBOpDHI Jlabopartopusrit | «ChopMupoBat HNwmetn Jatamk
onsIT No 7 b IIOHSTHS HpPE/ICTABIICHNE | TEMIIEPATYPhI
«IlepecrienH | «pazbaBaCHHBIN 0 Pa3IudIHOMN INIAaTHHOBEIA
Bl pacTBOP» pacTBOpY», HaCBHICHHOCTH
«HACHIIIIEHHBIH pacTBOpa
pacTBoOp», PacTBOPSIEMBIM
Pemenue «IIEPECHITIEHHEBL BEHIECTBOM
SKCHEePUMEHTAT i pacTBOp»
BHBIX 3324
14 PacTBopst Ipaktugeckass | ChopmupoBarh YMeTh Harauk
pabota Ne 3 IIpEACTABICHUE OPENENSITh OTITUYECKOH
«Ormpenenenue | 0 KOHIEHTPALUHXIO | MIIOTHOCTH
KOHIEHTPANMX | KOHIEHTpPAIUn pacTBopa,
Pemenne BEUIECTB BEILIECTRA U HCIIONB3YS
OKCIIEPUMEHTAL | KOMOPUMETPUYE | KOTHIECTBEHHO HHCTPYKILHIO
BHBIX 33724 CKAM METOJOM» | M aHalu3e
15 Kpuctanmoruap | JlaGopatopusiit | ChopMupopats 3HaTh Jlatauk
ATl onsIT No 8 HIOHSTHE CIIOcOOHOCTH TEeMIIEPATYPHI
«Onpenenenune | «Kpucramrorus KPHUCTAJUIOTH/IP | IIATHHOBEINA
Pemenue TEMIICPATYPHI pam». aToB
SKCIIEPUMEHTAT | Pa3IOKeHUs paspymarbest
BHBIX 337144 KPUCTAIIIIOTHP npu
aTa» HarpeBaHuu
16 Knaccot IIpaxtuueckas | ChopmupoBaTh YMeTh Hataux pH
Heopranuuecku | padora Ne 4 [IPE/ICTARIICHUE onpenenats pH
X coenuueHMi. | «Onpenenesue | o pH cpeast kak PAcTBOPOB
pH pactBOpOB XapaKTePUCTHK
KHUCTIOT U U KUCTOTHOCTH
OcHoBanug IesI09ey pacTBopa
17 Knaccer JIaboparopasii | Chopmuposats ITpumensrs Jlatanx pH
HeOpraHudecku | ombiT No 9 IpEeACTaBRICHUC YMEHUS 11O
X coetuHeHni. | «Omupenenenue | o mkane pH OIIPEJICIIEHUIO
pH pa3- muunbix pH B
OcHoBanug cpes» [IPaKTUYECKON
JIEATEIILHOCTH
18 Knaccor JlaGopaTopubEI | DKCIIepuMeHTAa ITorumars Hatunk pH,
Heopramuuecku | onbIT Ne 10 BHO JI0Ka3aTh CYIOHOCTh o3atop oobsEMa
X coequaeHnt. | «Peakius XUMHYUECKUE mporecca KUJIKOCTH,
HEWTpajau3aluy | CBOHCTBA HEUTpanu3auuy | OropeTka,
», OCHOBaHUH U IPUMEHSATH JaTYuK
JEMOHCTpalLOH IIpoIecc TEMIIEPATyPhI
XAMUYECKIE HBIN HEATpaNu3auud | IIaTHHOBBIMA,
CBOMCTBA SKCIIepUMEHT No Ha IIPAKTUKE JATINK
OCHOBaHWH 5 «TenmnoBoH JaBIIE€HUS,
s dexT MarHUTHAas
peaxIuu MelanKa
TUAPOKCHUIA
HaTpus ¢
YTJICKUCITBIM

Ia30Md»




JlemoacTpanuo

19 XuMudeckast ITokazath 1 YMeTh ~ | atuuk

CBSI3b HHEIA OIBIT No 6 | 3aBHCHMOCTD OIIPENEIIATh THI | TEMIEPATyPEI
«Temmeparypa | dusmdeckux KPUCTAIINYECK | TIIaTHHOBEIMH,
IIJTABICHUS CBOMCTB HX PELIETOK M0 | JaT4UK
BEIIECTB C BEILIECTB OT TeMIIEparype TEMIIEPATYPBI
Pa3HBIMHU THUITA ILTARTICHUS TEPMOIAPHEIHI
TALIAMH XAMUYECKOU
KPUCTANIMYECK | CBSI3H
WX PEUIETOK»

20 Teopus JeMonctpanuo | ITokasars, uTo 2 3HaTh, 4TO Hatamk
JNEKTPONUTHYE | HHBIH onbIT Ne 1 | pacTBOopenue PacTBOpEHUE — | TEMIIEPATYPhI
CKOH «Temmosoit BEIECTB UMEET $uznKo- IIATUHORBIN
JTACCOUNATIAH sthderT PAI IPU3HAKOB XUMHYCCKHMA

pacTBOPEHHS XUMUYECKOH 1Iporece
BEIIECTB B peakuu
BOJIE»

21 Teopust IIpaktudeckas | Bsejenne 2 YmMmers Jataux
aneKkTponutaye | padora Ne 1 TOHSTUH OKCTIEPUMEHTAN | 3NEKTPOIPOBOIH
CKOMt «DIEKTPONUTEl | «IMECKTPOIUTY U BHO OIPEAENsTh | OCTH
JUCCOIIAAIIAN 51 CHEIEKTPOTUT SNEKTPOTUTE U

HEDJIEKTPONTUTEL | » HE3NEKTPONUTEI
»

22 Teopus Jlabopartopusit | Chopmuposats | 2 3HaTh, Kakoe JlaTumk
SHeKTponuTHde | ombIT Ne 1 HpEeACTARICHHE BIUSHUE SIEKTPOIPOBOIH
cKolt «Brmmgaue O BITUSTHUU OKa3bIBaeT BOJA | OCTH
JHACCOIUAIIAN PACTBOPUTEIN pacTBOpHUTEILT Ha

Ha Ha JUACCOIHALTHIO
JAWCCOIMALAIY | JUCCOLHALUIO BEIIlECTBa
ANEKTPOIUTA

23 Teopus JlabopatopHEii | DrenepuMenTan | 2 YMeTh Jatumk
DIEKTpoNUATAYE | onbIT Ne 2 BHO BBECTH ONPENCTIATh JIEKTPOTIIPOBOJIH
CKOH «CHIIbHBIC H ITOHATHE CHJIBHEIE T ocTH
JIACCOITUAITUH. ciabpIe «ciradprit cirabpie
CuinbHEBIE U SNEKTPOIUTEIY | SMEKTPOIUT BINEKTPONUTEHI C
ciadble IIOMOTIBIO
ANEKTPONHUTHI JaTIuKa

9IEKTPOTIPOBO]]
HOCTH

24 Teopus JlabopaToprerii | Chopmuposars | 2 3naTh Hatanx
sleKTponuTAYe | OmbBIT No 3 IIpeACTaBICHUE 3aBHCUMOCTb SIEKTPOIIPOBOIH
CKOM «3aBHCHMOCTh | O 3aBUCHMOCTHU SMEKTPOIPOBON | OCTH
JAMCCOLMANMNA. | NEKTPOIPOBOJ, | AMEKTPOIIPOBOL HOCTH

HOCTH HOCTH pacTBOPOB OT
PacTBOPOB PacTBOPOB OT KOHIEHTPanuu
CUITHHBIX KOHIIEHTPAlluK HOHOB
ANEKTPOIUTOB HMOHOB

OT KOHIEATPAI]

1M HOHOBY

25 Teopus IIpakTuueckas | 3akpenuTs 2 YMers Jatauk
anexkrponutude | paborta Ne 2 [IpEACTaRICHHE OKCTICPUMEHTAN | HIIEKTPONPOBOJIH
CKOM «Ornpenenenue | 0 3aBUCHMOCTH bHO OIIPENENSITh | OCTH
JAUCCONMALMA. | KOHUEHTPALMH | 3JISKTPOIIPOBOJ KOHI[EHTPAIHIO

COJIH 110 HOCTH CONU B
SJIEKTPOIPOBOJT | PACTBOPOB OT pacTBope ¢

IIOMOIIBIO




HOCTHU - KOHIUEHTpalUK JaTynKa .
pacTBopa» HMOHOB JIIEKTPOTIPOBO/
HOCTHU
26 Teopus JlaGopaToprsit | MccnenoBaTs 2 ITpumensgTs JaTank
9JCKTpONUATAYE | OmbIT No 4 OCOOEHHOCTH 3HAHUA O JJIEKTPONIPOBOH
CKOlt «BsauMoneicTe | mpoTexaHus peakuuu OCTH, 103aTOP
JAUCCOLMANMU. | M€ TUIPOKCHAA | peakIuu HedTpanmu3aimn | o6béma
Peaxiun Oapusd ¢ cepHO#t | HeHTpanu3aLwn B WHBIX KHUIKOCTH,
HOHHOTO KHCJIOTON» YCIIOBUSX OropeTka
oOMeHa
27 Teopus JlabopaTopHEIil | DkcrmepuMenTan | 2 3HaTh, 94TO Bce | JlaTumx
BIEKTPONHATHYE | OMBIT No 5 BHO IOKa3aTh PacCTBOPUMEIE B | BIIEKTPONPOBOIH
CKOH «Obpasopanne | o6pasosanue BOJIE CONKU OCTH
JUCCOTMaun conert HMOHOB TIPH SBIIIOTCS
AMMOHMS» peakuuu CAJTBHBIMU
aMMuaKa ¢ ONEKTPONUTAMU
KUCJIOTAMHA
28 XuMUYecKue Jlaboparopusrit | M3yuenue 2 HNwmetp HaTanx
peaKImy. onsIT Ne 6 OKHCIUTEIBHO- OPEJCTABICHUE | TeMIIepaTyphsl
Oxucmurensuo- | «Msyuenne BOCCTAaHOBUTEID 0 TEeILIOBOM [IJIATHHOBEIH
BOCTAHOBUTEb | peaKIMu HBIX ITPOTIECCOB, s dexTe
HBIE PEaKITuu B3aMMOLECHCTBH | IIPOTEKAIOIINX C OKHCJIUTENBHO-
(OBP) g cynbduTa BBLIEIICHUEM BOCCTAaHOBHUTEIIb
HATpHs C SHEPruu HBIX peaKiuit
IIEPOKCHIIOM
BOJIOpO/Ia»
29 XuMudeckue Jlaboparopreiit | JlokasaTs, 910 B | 2 HMmeTh Jatunk pH
peaKnum. OonEIT No 7 IIponecce IPENCTABNECHUS
Oxucrutensro- | «M3menenne pH | mporexamus O Pa3sIUIHbBIX
BOCTAHOBUTENb | B XOJ€ OBP Bo3MoxHO IIPOAYKTax
HBIE peaKI(uu OKHCIMTENBHO- | 0OpasoBanue OKUCIIUTEIBHO-
(OBP) BOCCTAHOBUTEND | KUCIOTHI UIIH BOCCTaHOBUTENh
HEIX PEaKIMi» | Imenoyu HBEIX peakmuit
30 XUMUYeCKHe JlaGopatopreii | KonuvectBenno | 2 3HaTh, 94TO Hatawk
peaxIum. onbIT Neo 8 OXapaKkTepu3oBa MeTaJLITBI HaIPSHKEHAS
OxucnutensHo- | «CpaBHUTETbHA | Th SIBILIIOTCS
BOCTaHOBUTENH | o BOCCTAHOBUTEIH BOCCTaHOBUTEIS
HBIE peaKITui XapaKTepUCTHKA | HYIO MH C pa3- HOMH
(OBP) BOCCTAHOBHUTEJL | CIOCOOHOCTE BOCCTAHOBUTEIh
HOHI METAILIIOB HOU
CIIOCOOHOCTH CIIOCOOHOCTRIO
METAIIOBY
31 XUAMUUeCcKue Hemonctpanuo | Usyuuts 2 3HaTh [Tpubop mis
peaxiumu. HHBIC OIIBITEL N2 | 3aBHCUMOCTB 3aBUCUMOCTE UJUIIOCT AT
CkopocTh 2 «Mzyuenue CKOPOCTH CKOPOCTH 34BUCUMOCTH
XUMHUYECKOH BITUSTHUS peakuuu ot peaknuu ot CKOPOCTH
peaxuum PAa3IIYHBIX Pa3IUIHEIX Pa3IUYHBIX XUMHAYECKOM
¢bakTopoB Ha (bakTopoB baxTopoB — peakuuu ot
CKOPOCTh TEMIIEPaTyPHI, yCIIOBU
pEaKIME KOHLIEHTpAIHU
- pearupyromux
BCIIECTB,
KaTaJm3aTopa,
HIPUPOJIEL

BEIIECTB,




miomanu

COTIPUKOCHOBEH
WS BEIIECTB
32 HemeTamisr. JeMoHCTparmuo | OKCIEepEMEHTAI 3HaTs Anmapat mis
I"amorensr HHE oneiT Ne 3 | pHOE H3yJIEHHE (QU3AYECKAE B | IPOBEAEHAS
«HzyqecHHE hu3ygeckux u XUMAYECKAE XUMAIECKUX
GU3UUECKUX U | XMMUIESCKIX CBOMCTBA IIPOLIECCOB
XAMIIECKUX CBOMCTB XIIOD TaJIOTEHOB. (ATIXP)
CBOMCTB XJIOpay» VMeTh
3aUCEIBATH
YpaBHESHAS
peaxkui
TQJIONSHOB ¢
MeTalIaMH,
HEMETAIIIAMH,
¥X PA3IHIHYI0
OKHCIIUTSIBHYIO
ciocoOHOCTh
33 Hemeramnsr. Hemorctpanuo | M3yauts 3HaTh Axnnapat s
OKCHIFI CEPEL. HEBIE OHEIT Ne 4 | cROMCTRA busugeckue u TIPOBELCHUA
«/zygenue CEPHHUCTOTO XUMUIECKAL XUMIIECKIX
CBOMCTB rasa cBOMCTBa peaxuni
Cepnucrag CEPHUCTOTO CEPHACTOTO (ATIXP)
KHUCIIOTa rasa rasa. YMETh
¥ CEPHUCTON 3aIUCEIBATE
KHCIIOTED» YpaBHEHUS
peaxmui rasa ¢
BOZOH, cO
meno9amMmu
34 | HemeTamsl. JlaGopaTopHE | 3HATD, 9TO YMeTs Haramx
AmMmvuax omsIT Ne 9 pacTBop OIIPEEISTH 3TO | MIEKTPONPOBOIH
«OCcHOBHEIE aMMUaKa B CBOMCTBO C oCTH
CBOMCTBA BOZe — cnade TIOMOMIBIO
aMMHaKa» ANEKTPOIHT. JaTduKa
DKCHepHMEHTAl AIEKTPOIIPOBOL
BHO JIOKa3aTh HOCTH
IIPUHAIIEKHOCT
b pacTBOPA
aMMuaKa K
cralpM
DIEKTPOIATAM
35 MeTamts!. JlaGopaTopHEI# | OKCIEPUMEHTAN 3uats cBoiicTRa | JlaTumk
Kampoui. omsIT Ne 10 BHO YCTAaHOBHTH coenuHeHAHA 3TIEKTPOIIPOBOIH
CoenuHeHus «BzammopeticTB | oOpa3oBanHme KaImblLUsS ¥ €70 | OCTH, MATHUTHAS
KaITbIIH W€ M3BECTKOBOM | cpenHed U 3HAYCHUE B MeIanka,
BOJIHI C KHCIOH comu IPAPOIE H pubop At
YITIEKUACHBIM KA3ZHA TOIy9ISHHAS
Ta3oM» 9EII0BEKA Ta30B WK
armapat Kunma
36 MeTaet. JlaGopatoprert | Mcciuenosars 3HaTh, 9TO Jatauk
Kemezo ouslT Ne 11 Ipomnece IIpoTece OaBIEHUS
«Oxucnenue | DIIETPOXUMUIEC KOppO3uH
&KeJje3a BO KOW KOPPO3UHU MeTaJlIOB
BIIAKHOM JKemesa B OPOTEKAET B
BO3IYXE» BO3IIYXS IPUCYTCTBUHI




= BOIKI U —‘
- KUCITOpOa. '

3Hath (hakTops,

YCKOpSIFOIIze

npomecc

KOppo3uu

Kanennapurrii yuegunii rpadguk 1omoIHUTeNBHOM o01mepa3BuBaromei nporpaMmabl

1 nmoayroaue 2 noayromue Hrorosasn Bcero
ATTECTANMST | AYAMTOPHBIX
He/TeIh
' 06.09 - ’ 17 negenn 10.01 - ’ 17 negenn ] 23 -31.05 68
31.12 31.05

[porpamma Bxmogaer TEXHUKY 1a00PATOPHEIX padoT, TeopeTaYecKoe BBEJICHUE B aHAIIUTHYECKYIO
XHUMHIO, KQ9€CTBEHHBIN U KOMHYECTBEHHbIN aHamm3. Oma paccynTana Ha pa3BUTHE [IO3HABATEIILHOIO
MHTEpeca 1 CHOCOOHOCTH K XAMUM U MPO(heCccHOHAbHEE YCTPEMIICHHSL.

O0BeM BpeMeHn U3yUeHne AUCIIIHHDL cocTaBngeT 68 yacos.

Cuucox nuteparypsr.
OcHoBHast JmTepatypa:

1.0.C.T"abpuensm, H.IT.BockobGoiirnkosa, A.B. Aurykosa «Xumus 9 ximace. Hacromnaas KHUTA 11
yaureir», poda. M., 2011;

2. 0.C.I'abpuensn, H.I1.BockoGoitHnKkosa «XUMUS B TecTax, 3a1aqax u YOPaXHCHUSX. 9 KITacchl», M.:
Hpoda, 2005;

3.0.C.T'abpuensn, U.I° .OctpoymoB «M3yuaem xumuio B 9 kiacce: HupakTryeckue Marepuanen, M.: Bk
moc, 2004;

4.0.C.I'abpuensn, bepéskun ILH., Yimakopa A.A. «KoHTponbHEIe U IpoBepounbie PaboTsl K yueGHUKY
O.CTIabpuensna «Xumus 9xracey, M.: ITpoda, 2006.

" JUISE y9aImxes ;

-OHIUKIIONETUIeCK Uit CTOBaph 10HOTo XumuKa . (Coct. B.A. Kpurman, B.B.CTaHuo.)-M.:Heﬂarormca ,
1990.



-W.T". XOoMYEHKO «COOPHMK 3a¥ay U yIpaKHEHHHH 110 XUMHI»(IUIS cpennel mxoner) Mocksa,: Hoast Bonua,
1999. '

~AUIAKTUKO-TEXHOIOTMIECKOE OCHAIICHNC BKIIFOYAET KPOME A€MOHCTPAIOHHEIX TTEYaTHEIX TOCOOMIL
TaKKE PA3NATOYHbIE TadMILbL, KAPTHI /71 3AHATAHN 110 XMMUH, PAITIHBIE Padoume TeTpaau u
AUIAKTHYECKUE MATEPUAIIB], COOPHUKY TECTOB U T.JL.(B PACUETe HA KAXKIOTO yUCHNKA) DTH IeUaTHbIE
MaTepHalbl MOTYT 3HAYMTENILHO 00NCrUTE PAOOTY MPETOAABATEIISI XHMHY, HX MOKHO HCIIONB30BATH IS
OTIpOCa Ha YPOKE W B KAUeCTBE 3a/aHuil Ha JOM.

Hist mindopManuoHHON KOMITBIOTEPHOH NOJICPKKHU y4eOHOT0 MpoIecca Ipe|IaracTest
UCIIOIb30BAHUC KOMIIBIOTEPHBIX MTPOIPaAMM:

- «XUMUST HOMETAIIOBY (Pa3/IeIIbl KKUCIOPO | CEPay, «a30T i bochopy, «ramorens»);
- «3aKOHOMEPHOCTH MPOTEKAHHS XMMUYECKUX PeaKIIHiiy;
- DnekTpoHHBIN crpaBodHnK «Kupurna u Medomsy.

- bubnmotexa anMeKTPOHHBIX HAITIAHBIX TocoOuit. Xumug 8-9. 000 «Kupuan u Mehoaunit».
tOpaiir, 2020. — 344 c¢. — (Ilpodeccronanproe obpasoBanme). — ISBN 978-5-534-10946-7. —



