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MNOSICHUTEJIBHAS 3AIIMCKA
PaGouas nporpamma BHeypouHOU AestenbHOCTU «IIpakTrueckas XuMmus» s oOydaromuxcs 8 Kjacca Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMs COCTaBleHa Ha OCHOBe TpeOoBaHUil K pe3ynbraraM ocBocHHsI DenepalbHO 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus (nanee POIIl) u DenepanbHOro rocyAapcTBEHHOr0 00pPa30BaTEIBLHOIO CTAaHIApTa OCHOBHOIO 00IIero obpa3zoBaHus (lanee —
@I'OC O0O0), a Taxxe OpUEHTHPOBAHA HA IIeNIEBbIE MPUOPHUTETHI, ChopMynrupoBaHHbIe B [IprMepHOil mporpaMme BOCIIUTAHUS.
PaGouas mporpamma BHEYpOUHOM NESTEIBHOCTH « DKCIIEpUMEHTANIbHAS XUMHU pa3paboTaHa B COOTBETCTBUHU C:
— 3akoHoM P® «O06 o6pazoBanuu B PO» Ne 273 ot 29.12.2012 1.,
— IIpukazom Munmnpocenienus Poccuiickoit ®@enepammu ot 31.05.2021r. Ne287 «O6 yrBepxkaeHnn DenepalbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeILHOrO CTaHAApTa OCHOBHOTO 00I11ero 00pa3oBanus» (3apeructpupoBano B Muniocte Poccuun 05.07.2021r. Ne 64101);
— IIpukazom Munnpocseuienus Poccuiickoii ®@enepanuu ot 18.05.2022r. Ne370 «O6 ytBepxkaennun DenepanbHoil 00pa3oBaTeIbHOM
[IPOrpaMMbI OCHOBHOT'O 0011[ero 00pa3oBaHus» (3apeructpupoBano B Muntocte Poccun 12.07.2023r. Ne 74223);
— OyHIaMEHTaIBHOTO SIIpa COASpXKaHUs OOIIEro 00pa3oBaHMs U B COOTBETCTBUU C | 'OCYapCTBEHHBIM CTaHAAPTOM OOIIEro 0Opa3oBaHHUs
(mpuka3 MuHucTepcTBa 00pa3oBanusiu Hayku Poccuiickoit @enepanuu ot 17.12.2010 1. Ne 1897);
— Meroauyeckux pekoMeHIauuil MHUHHCTEpCTBA IpocsenieHuss Poccuiickon denepanuu 1no
«Peannzanuu 0Opa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKON HAIpPABICHHOCTEH MO XWMHUHU C WCIOJIb30BAHUEM
obopynoBanusi 1eHrpa «Touka pocTta» (yTBEp:KIEHBI pacropsbkeHneM MuHuctepcTBa mpocBenienust Poccuiickoit @enepauuu ot 12
stuBaps 2021 r.Ne P-6).
OCHOBHOM 00pa30BaTeIbHOM MpOorpaMMoi OCHOBHOTO o01iero oopazoanust MKOY «Btopokamenckas COILy.

B 00y4yennn xumuu 6071b110€ 3HAUCHHUE UMEET SKCTIEPUMEHT. AHATTU3UPYS PE3yIbTaThl MPOBEAEHHBIX OIBITOB, y4yaliuecs yOeKIaroTcs B
TOM, YTO TC HJIM HMHBIC TCOPCTHYCCKUC MNPCACTABICHUSA COOTBETCTBYIOT WJIM MPOTHUBOPCUAT PCAJILHOCTH. Tonsko OCYIICCTBIIAA XUMHYECKHH
HKCIIEPUMEHT MOXHO TMPOBEPUTH JOCTOBEPHOCTh MPOTHO30B, CAENAHHBIX HA OCHOBAaHWU TEOpWHU. B mpoliecce sKCrepuMeHTaNbHON paboThI
y4aliecs: puoOpeTaloT ONBIT MO3HAHMS PEATIbHOCTH, SIBISIOLIUICS Ba)KHBIM 3TarioM (pOpMHUpPOBaHUS Yy HUX YO€XKIEHUH, KOTOpbIE, B CBOIO
ouepesib, COCTABIISIIOT OCHOBY HAYYHOTO MUPOBO33PEHUS.

Buenpenue obopynoBanus 1udpoBoil yadoparopuu 1eHTpa «Todka pocTa» TMO3BOJIUT KAYECTBEHHO W3MEHUTH MPOIECC O0ydeHUs
xumun. KonuuecTBeHHBbIE IKCHEPUMEHTHI MO3BOJSAT TMOJy4YaTh OCTOBEPHYIO HH(OpPMAlHMIO O TPOTEKAHUU TE€X HIM HHBIX XUMHUYECKUX
mporneccax, o CBOMCTBAX BCIICCTB. Ha ocHoBe MOJIYYCHHBIX OKCIICPUMCHTAJIBHBIX JaHHBIX 06yqaeMLIe CMOT'YT CaMOCTOATCIIBHO J€J1aTh BBIBOJbI,
000011aTh pe3yNbTaThl, BHISBIATH 3aKOHOMEPHOCTH, YTOOTHO3HAYHO OYAET CIIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIMK O0YUEHHUS TKOJIEHUKOB.

Jlannast oOpa3oBaTenibHas MporpamMma 0O0€CleyMBaeT YCBOCHHE YyYalllUMHCS BaXKHEMIINX XMMHUYECKHX 3aKOHOB, TEOPUN U TMOHSATHUM;
(dbopMuUpyeT MpeACTaBIECHUE O POJIM XHUMHUHU B OKPYXAIOIIEM MHUpPE M KH3HU 4esoBeka. [Ipu 5TOM OCHOBHOE BHUMAaHHUE yJEISETCS CYITHOCTH
XUMHUECKHUX PEAKIMi U METOJaM UX OCYIIIECTBIICHHUS.

OnHUM U3 OCHOBHBIX NMPUHLHUIIOB MOCTPOCHUS MTPOTPAMMBI SIBJISIETCS TPUHIIUI JOCTYITHOCTH. DKCIIEPUMEHTAIbHbIE JaHHBIE, OJYYECHHbIE



YYAIIUMHUCS [IPU BBIOTHEHUU KOJIWYECTBEHHBIX OMBITOB, MMO3BOJIAIOT YYAIUMCS CAMOCTOSATENBHO JI€JaTh BBIBO/bI, BBISBISATH 3aKOHOMEPHOCTH.
[Tomxomapl, 3a0KEHHBIE B COJIEPKAHME MPOTPaMMBbI Kypca, CO3JAl0T HEOOXOJMMBbIE YCIOBHUS JUISl CUCTEMHOTO YCBOCHHUS YYaIlUMHCS OCHOB
HayKH, UIsl o0ecrieueHus: pa3BUBAIOIIET0 U BOCIIUTHIBAIOUIETO BO3ACUCTBUS OOY4YEHUS Ha JIMYHOCTH Y4Yallerocs.

dopmupyembie 3HAHUS JOJHKHBI CTaTh OCHOBON CHCTEMbI YOSKICHUH MIKOIBHHUKA, [ICHTPAILHBIM SIPOM €r0 HAyYHOTO MHUPOBO33PEHHUSL.

Ha 6a3e uentpa «Touka pocta» obecriednBaeTcsi peanusanus 00pa3oBaTeIbHBIX MPOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOU
HaIpaBJIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAaHUSMHU 3aKOHOAATENHCTBA B cdepe 00pa3oBaHUS U C Yy4ETOM PEKOMEHIAIHi
denepanbHOroONEpaTopa yueOHOro npeaMeTa « XuMHs».

O6pazoBatenbHas IporpamMma Mo3BOJISIET HHTETPUPOBATh peall3yeMble MOAXO0/IbI, CTPYKTYPY U COJAEpKaHHE MPU OpraHu3aluu 00y4eHus
xuMHH B 8—9 Kiiaccax, BRICTPOGHHOM Ha 0ase Jr000ro U3 TOCTYIHBIX y4eOHO-MeToAnueckux KomiuiekcoB (YMK).

Hcnons3zoBanne obopynoBanusi «Touka pocrtay npu peanuszanuu gaHHo OIl mo3BossieT
€030ambs yCi06uUs.

— JUISl pacIlupEHUs COICPKAHUS IITKOJIHbHOTO XUMHUYECKOT0 00pa30BaHUs;

— JUIsl TIOBBILIIEHUS [TO3HABATEIILHOW aKTUBHOCTH O0YUaIOIIUXCS B €CTECTBEHHOHAYYHOM00J1acTH;

— JUIS pa3BUTHS JMYHOCTH peO&HKa B mporiecce 00ydeHUs] XUMHH, eT0 criocoOHOCTeH, POpMUPOBAHUS U YIOBIETBOPEHHUS COIIUATILHO
3HAYUMBIX HHTEPECOB U OTPEOHOCTEH;

— s paboThI C OAAPEHHBIMU IKOJIBHUKAMH, OPTaHU3aIMH UX PAa3BUTHS B PA3TUYHBIX 00-TaCTsIX 00pa30BaTeIbHOM, TBOPUECKOM
NESITEIbHOCTH.

ean n 3apaum

— Peanunzanus 0oCHOBHBIX 0011€00pa30BaTeNbHBIX MIPOrpaMM IO y4eOHBIM NpeaMeTaM €CTeCTBEHHOHAyYHON HalpaBIEHHOCTH, B TOM YHCIE B
paMKax BHEYPOUHOMU JEATEIBHOCTH 00YJarOIINXCS;

— BBEJICHHE COBPEMEHHBIX CPEJICTB OOYYEHHS M BOCHHUTAHUS IS M3y4eHUs (B TOM YHCIE SKCIEPHUMEHTAIBHOIO) IUCLMIUIMH (MOAYNei)
€CTECTBCHHOHAYYHON  HANpaBICHHOCTH TIPU  peau3alldd  OCHOBHBIX  00IIE0Opa3oBaTeNbHBIX NIPOTpaMM M JTOTIOJHUTEIHHBIX
001e00pa3oBaTeIbHBIX MPOrPaMM, B TOM YHCIIE JUIsl PACIIUPEHHUS COlEpKAaHUs ydeOHOTo mpeaMeTa « XuMHsD.

—  BOBJICYCHHE YYAIIUXCS B IPOCKTHYIO JESITEIBHOCTb.

ITpodunbHbIi KOMIUIEKT 000pyI0BaHus LeHTpa «Touka pocTa» obecrnieunBaeT 3((HEeKTUBHOE TOCTHKEHHE 00pa30BaTENbHBIX PE3YIbTaTOB
00yJaroIMMHUCs 10 TPOrpaMMaM €CTECTBEHHOHAYUYHON HAIPaBIECHHOCTH, BO3MOXXHOCTD YTJIYOJIEHHOTO U3yY€HUS OTACIBHBIX TPEIMETOB, B TOM
qyucae s (OPMHPOBAHUS H300PETATEIBCKOr0, KPEaTUBHOTO, KPUTHUYECKOTO MBILIUICHUS, Pa3BUTHS (YHKIMOHAIBHONW TPaMOTHOCTH Y
oOyyaroluxcsi, B TOM YHCJI€ €CTECTBEHHOHAYYHOI 1 MaTeMaTH4eCKOH.

OKCIIEpUMEHT SBISETCA HCTOYHUKOM 3HAHUH M KpPUTEPHEM HX HCTUHHOCTH B Hayke. KoHIeNius coBpeMEHHOro oOpa30BaHUs
[0/Ipa3yMeBaeT, 4TO B Y4YEOHOM OSKCIIEPUMEHTE BEOYyILIYI0 pOJIb JODKEH 3aHATh CaMOCTOSITENIbHBIM HCCIIEeNOBAaTeNbCKUM YUEHUYECKUI
JKCIIEPUMEHT.

COBpeMeHHBIe SKCIICPUMCHTAJIBHBIC UCCIICAOBAHUSA 10 XUMUHN YXKE TPYAHO MMPEACTAaBUTH 0e3 UCHOIL30BaHUS HE TOJIBKO AHaJIOI'OBBIX, HO U



u(poBBIX U3MEPUTEILHBIX MPHUOOPoB. B denepansuom ['ocymapctBennom ObOpazoBatenbHoM Ctanaapre (PI'OC) mpomucaHo, 4TO OJHUMU3
YHHUBEPCAIBHBIX YUEOHBIX ACHCTBUM, IPUOOPETAEMBIX YUAIIUMUCS, JOJDKHO CTaTh YMEHUE
«IIPOBENICHUSI OMBITOB, MPOCTHIX KCIEPUMEHTAIBHBIX HCCIEI0BAaHUM, MPSMBIX U KOCBEHHBIX HM3MEpPEHUI C MCIOJb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOBY.

Y4eOHbIi 3KCIIEPUMEHT IO XUMUH, POBOIMMBIN HAa TPAAULIMOHHOM 000PYI0BaHUH, 0€3 MPUMEHEeHHs IU(PPOBBIX 1a00paTOpUil, HE MOKET
MIO3BOJIUTH B MOJIHOM Mepe PEIIUTh BCE 33]a4l B COBPEMEHHOM IIKOJIE. DTO CBA3aHO C PSAIOM MPUUKH:

— TpaJuIMOHHOE IIKOJbHOE  OOOpyJOBaHME  M3-32  OTPaHUYEHHUS  TEXHUYECKMXBO3MOXKHOCTEH HE IMO3BOJISIET MPOBOAUTH
MHOI'U€ KOJIMYCCTBCHHBIC UCCIICAOBAHUA,

- AJIUTCIIBHOCTD MPOBCACHUA XUMHNYCCKUX I/ICCHC,[[OBaHI/Iﬁ HC BCCra CoriacyeTcs CAJIUTCIIbHOCTBIO y‘Ie6HBIX 3aH$ITI/II71;

- BO3MOXXHOCTb IPOBCACHUA MHOI'UX I/ICCHC,[[OBaHI/Iﬁ OrpaHN4uBacTCs Tpe60BaHI/I$IMI/ITeXHI/IKI/I 6C3OHaCHOCTI/I " ap.

udposas nabopaTopusi MOIHOCTHIO MEHSET METOJIUKY M COJCpP)KAHUE IKCIEPUMEHTATbHON AEATEeIbHOCTH U pelIaet

BBIICIICPCUNCIICHHBIC HpO6JIeMI)I. ]_HI/IpOKI/II;'I CIICKTP AATYHUKOB MO3BOJIACT YyHAIIMMCA 3HAKOMUTLCA C IMapaMCTpaMi XUMUYCCKOT'O

SKCIIEPUMEHTA HE TOJIBKO Ha KAY€CTBEHHOM,HO M Ha KOJIHMYeCTBEHHOM ypoBHe. [ludposas 1abopatopus mo3BoisieT BECTU AJTUTEIbHBIN

OKCHCPUMCHT JAXKE B OTCYTCTBUC SKCIICPUMECHTATOPA, @ HaCTOTa UX I/ISMCpCHI/Iﬁ HCIOABJIACTHA YCJIIOBCUCCKOMY BOCIIPUATHIO.

B mpouiecce ¢popMupoBaHus SKCIIEPUMEHTATBHBIX YMEHUN YUEHHK 00y4aeTcsl MPEeACTaBIATh UHPOPMAIHIO 00 MCCIEAOBAHUN B YETHIPEX

BUaax:

— B BepOaJbHOM: ONHCHIBATH AKCIEPUMEHT, CO37aBaTh CIOBECHYIO MOJIENb AKCIEPUMEHTa, (PUKCHUPOBATh BHUMAHUE HAa M3MEPSEMBIX
BCJIMYMHAX, TCPMHUHOJIOTUH;

— B TAOJWYHOM: 3aMOTHATH TaOIHIIBI JAHHBIX, JIS)KAIUX B OCHOBE TOCTPOCHUS rPauKOB (TIPU ATOM Y yUaIIUXCsl BOSHUKACT MEPBUIHOE
IIpe/ICTaBIeHHE O MaclITabax BEJINYMH);

— B rpagu4eckoM: CTPOUTH rpauKu MO TAOITUYHBIM JAaHHBIM, YTO JAET BO3MOXHOCTH MEPEX0/a K BBIABUIKEHHUIO TUTIOTE3 O XapaKTepe
3aBUCUMOCTH MCKAY BCINYMHAMU (HpI/I 9TOM YYUTCIIb IIOKA3bIBACT MNPCUMYHIICCTBO B BHU3YyaJIW3allMU 3aBHCHUMOCTEH MCKOY
BEJTMYMHAMH, HATJISIHOCTh 1 MHOTOMEPHOCTH );

— B BHUJE MaTeMaTUYE€CKUX YPAaBHEHUN: JaBaTh MaTeMaTHYE€CKOE OMKUCAaHNE B3aUMOCBSI3H BEIMYMH, MaTeMaTH4YecKoe 0000IIeHHe.

Ilepexoa OoT Ka)kAOro sTama MpeacTaBleHUs WH(GOpMAlUK 3aHMMaeT JOBOJBHO OOJBIION MPOMEXYTOK BpeMeHH. B 7—8 kmaccax 3tot

nporecc HeoOXOIMM, HO B CTapIIMX Kiaccax MOXHO ObI0 ObI 3TO BpeMs MOTPAaTHTh Ha pelieHue Oosee BaXKHBIX 3a7ad. B sToMm maHe
u¢poBele  Ta0OPATOPUM CYIIECTBEHHO OHKOHOMST BpeMs. OTO BpeMs MOXHO mnorpatuth coracHo PI'OC Ha dopmupoBaHue
HCCIIEA0BATEIbCKUX YMEHHUM YHaIlIuXCsl, KOTOPBIE BBIPAXKAOTCS B CIEAYIOIINX IEHCTBUIX:

— ompezeneHue npoOIeMsl;

—  TIOCTaHOBKA MCCIIEJIOBATENIBLCKOM 3a/1auu;

—  IUTAHUPOBAHHE PEIICHUS 3a/1a4H;

—  TIOCTPOCHHUE MOJECIIEH;

- BBIIBUKCHHUE TUIIOTE3,



9KCIIEPUMEHTAJIbHAS IPOBEPKA FMIIOTE3;
aHaJIN3 JaHHBIX SKCIIEPUMEHTOB WUJIU HAOIIOACHUI;
(opmMynHupOBaHUE BHIBOJOB.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPEJIMETA

JIMYHOCTHRIE Pe3VIALTATEI
Obyuarowuiicst noxyyum 603MOACHOCMb 05 hOPMUPOBAHUSL CLedVIoWUX TudyHOCmHbIX YV

OIpe/e/IEHuE MOTUBALIMU U3yYEHHUs] Y4EOHOTO MaTepuaa;

OIICHUBAHHE YCBAMBAEMOI'0 Y4EOHOTO MaTepHaia, UCXOs U3 COLMAIBHBIX U JIMYHOCTHBIXIIEHHOCTEH;

MOBBILICHHE CBOETO 00Pa30BATEIBLHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHHIO OC-HOBHBIX UCTOPUYECKUX COOBITHIA,
CBSI3aHHBIX C PA3BUTHEM XMMHH U OOIIIECTBA;

3HaHWE MPABUJI IOBEJCHUS B UPE3BbIYAITHBIX CUTYAIIHSIX;

OILICHMBAHHE COLIMATLHON 3HAYMMOCTH MPOQECCHIA, CBI3aHHBIX C XUMUEH;

BJIQJICHWE TpaBWJIaMu O€30MacHOr0 OOpalleHus ¢ XUMHYECKMMH BeUIeCTBAaMH HOOOPYJOBaHHUEM, IPOSBICHUE
9KOJIOTHYECKOH KYIbTYpPHI.

Metan PEIMETHDIC DE3VJILTATDI

Peeyiasmuesnuvie

Obyyarowuiics nOIYYUmM 803MONCHOCMb 05 POPMUPOBANUSL CLedYIOWUX pe2yaamusHbix Y V]]:

oeJacnojaraHue, BKIIIOYas MOCTAHOBKY HOBBIX ueneﬁ, HpGO6p&30BaHI/Ie HpaKTH‘{eCKOfI 3aaa4u B IIO3HABATCJIbHYIO, CaMOCTOSTCIbHBIN
aHaJIn3 YCHOBI/Iﬁ JOCTHIXXCHHUA 1ICJIM Ha OC- HOBC leéTa BBIZICJICHHBIX YUYHUTCJIEM OPUCHTHUPOB JIECTBUS B HOBOM y‘Ie6HOM MaTepHaJic,
ITAaHUPOBAHUC ITYTU JOCTHIKCHUA ueneﬁ;

yCTaHaABJIEHUE 1I€JIEBBIX TPUOPUTETOB, BHIJCIICHUE AIbTEPHATUBHBIX CIIOCOOOB TIOCTHKEHUSIIETH U BEIOOP Hanbosee 3QpheKTUBHOTO
croco0a;

YMEHHE CaMOCTOSATEIIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABJISITH UM;

yMEHHE TPUHUMATh PEIICHUs] B POOJIEMHON CUTYaIINH;

MMOCTAaHOBKA YYE€OHBIX 3a/1a4, COCTABJICHHE IIJIaHA U TIOCIIE0BATEIIBHOCTH JICHCTBUIA;

opraHu3arus padodero MecTa MpHu BHITIOJTHEHUN XUMHUYECKOTO YKCIIEPUMEHTA;

MIPOTHO3UPOBAHUE PE3YIHTATOB OOYYEHHMsI, OIICHHBAaHHUE YCBOCHHOTO MaTepualia, OICHKA KauecTBa M YPOBHS TOJYYCHHBIX 3HAHUMH,
KOPPEKIHUs IJIaHa U croco0a AeHCTBUS MPU HEOOXOIUMOCTH.

Ilo3nasamenvHole




Obyuarowuiicst noxyyum 803MOACHOCMb 015 POPMUPOBAHUSL CledyIouux no3HasamenvHulx YV
—  TIOWCK Y BBIJENICHHE HHPOPMALIUY;
—  aHaJu3 yclIOBUH M TpeboBaHUH 3a7auu, BEIOOP, COMOCTaBIEHNE U 0OOCHOBAHUE CIIOCO0a PELlIeHUs 3a/]auu;
—  BbIOOp Haunbosee 3(h(hEeKTUBHBIX CIIOCOOOB PELICHHUS 33a4H B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHIA;
—  BBIIBIKEHHE U 000CHOBAaHUE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKH;
—  CaMOCTOATENbHOE CO3/aHUE alITOPUTMA JIEATEILHOCTH MIPH PEIICHUU TPO0IeM TBOPUECKOTO U MMOUCKOBOTO XapaKTepa;
—  YMEHHUS XapaKTepU30BaTh BEILLECTBA I10 COCTaBY, CTPOEHUIO U CBOWCTBAM;
—  OIKCBHIBAaHUE CBOMCTB: TBEPIBIX, )KUJIKUX, Fa3000pa3HbIX BEIIECTB, BbIICICHUE UX CYIIE- CTBEHHBIX IPU3HAKOB;
— H300pakeHHe COCTaBa MPOCTEHININX BEIIECTB C MOMOIIBI0 XMMHUYECKHX (HOPMYT M CYII- HOCTH XHMHYECKUX DPEAKUUH C MOMOIIBIO
XUMHUYECKUX YPABHEHUN;
— TpoBeleHHE HAONIO/IEHUH, OMUCAaHHE MTPU3HAKOB M YCIOBUM TEUEHHUS XUMHUYECKUX PEaKI[Hil, BEIMOTHEHHE XUMHUYECKOTO KCIIEPUMEHTA,
BBIBOJIFl Ha OCHOBE aHajM3a HAOJIOJCHHWH 3a SKCIIEPUMEHTOM, pEIICHHE 3a/ad, MOJyYeHHe XMMHUYECKOH HH(OpMAIMH U3 Pa3IUIHBIX
HUCTOYHUKOB;
—  YMEHHE OPTaHU30BHIBATh UCCIEAOBAHUE C LIETIbI0 IPOBEPKHU TUIIOTES;
—  YMEHHeE JieJlaTh YMO3aKII0YeHHs (MHIYKTUBHOE U 110 aHAJIOTUH) U BBIBO/IBI,
— yMeHHE OOBEKTHBHO OLIEHMBATh MH()OPMAIMIO O BEIIECTBAX M XMMHUYECKHX MpOIeccax, KPUTHYECKH OTHOCUTHCA K IICEBIOHAYYHOM
nHpOpMaInu.
Kowmmynuxamusnule
Obyuarowuiicst noyyum 603MOACHOCMb 015 YOPMUPOBAHUSL CTLeOVIOWUX KOMMYHUKamugHolx YV

— TIOJTHO€ U TOYHOE BBIPaKEHUE CBOUX MBICIIEH B COOTBETCTBUU C 33/1a4aMH U YCIIOBUSIMU KOMMYHUKAIUH;

— a/IeKBaTHOE MHCIIOJIb30BAaHME PEUYEBBIX CPENICTB JAJSl y4acTus B JUCKYCCUM M apryMEHTallMd CBOEW MO3UIMH, YMEHHUE IPEACTaBIATh
KOHKPETHOE COJIepKaHWe C COOOIIEHHEM €ero B IMHUCBMEHHOM M YCTHOM ¢opMme, oIpeneneHue CcrnocoO0B B3auMOJIEHCTBHUSA,
COTPYJHUYECTBO B MIOMCKE U cOOpe HH(pOopMalny;

— OlpejeseHue Croco00B B3aMMOJECICTBHS, COTPYIHUYECTBO B MOUCKE M cOope MH(pOpMaluy, ydacTue B Juajore, IIaHUPOBaHUE OOIINX
crioco60B paboThl, MPOSBIECHNE YBAKUTEIHHOTO OTHOILIEHHUS K JAPYTUM yUYalIMMCS, ONKUCAHUE COJIEPKaHUs BBITIOIHSAEMBIX JIEHCTBHIM C
IEJTHI0 OPUEHTUPOBKH B MPEJAMETHO- NMPAKTUICCKONW JEATCIILHOCTH; YMEHHUSI YYUTHIBATH Pa3HbIC MHCHHUS U CTPEMHUTHCS K KOOPIMHAIMH
Pa3IMYHBIX MO3UIUH B COTPYAHUUYECTBE;

— ¢opMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO, ApI'YMEHTUPOBATh U KOOPAMHUPOBATHEE C MO3UIUSAMU NApTHEPOB B COTPYIHUYECTBE
MIpH BBIpa0OTKE OOIIETO pEeIIeHNs B COBMECTHON JEsITeNbHOCTH;

— OCYILECTBJIATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOAUMYIO B3aMOIIOMOIIb;

— IUIaHHUPOBAThH 00IIME CIOCOOBI PabOTHI; OCYLIECTBISTH KOHTPOJIb, KOPPEKIIHIO, OLEHKY IeHCTBUI NapTHEPA, YMETh YOSKIaTh;

— HCIOJB30BaTh aJCKBATHBIC A3BIKOBBIC CPEACTBaA JIA 0T06pa)KeHH$I CBOMX YYBCTB, MBICJ'IGI\/’I, MOTHBOB H HOTpe6HOCTeﬁ; OTO6pa)KaTI) B



peun (ommcaHue, OOBSICHEHHE) COMIEP)KaHUE COBEPIIIAEMBIX JIEUCTBHH, KaK B (hOpMe TPOMKOW COIMATU3UPOBAHHON pedH, Tak U B opMe
BHYTPEHHEH peuu;

pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHIIMIO, UCTIONB3YS CPEJCTBA YCTHOM M MUCHMEHHOW KOMMYHHKAIUU TIpH paboTe ¢ TEeKCTaMu
y4eOHUKA U JIOTOJHUTEIBHON JTUTepaTypOid, CIPAaBOYHBIMU TaOIUIIAMU, TPOSBISATH TOTOBHOCTh K YBa)KEHUIO MHOM TOYKHU 3pEHUS MpU
00CYXJIEHUH PEe3yIbTaTOB BHIIOTHEHHON pabOTHI.

IlpeMeTHEIE PE3VILTATHI
Obyuarowuiics Hayuumcs:

IIPUMEHSATh OCHOBHBIE METO/Ibl TIO3HAHUS: HAOII0JEHHUE, U3MEPEHUE, SKCIIEPUMEHT;

ONMCHIBaTh CBOMCTBA TBEPIBIX, JKUAKHX, TIa3000pa3HbIX BELIECTB, BBIJEIAS HMXCYLUIECTBEHHbIE IPU3HAKHY;

pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUS MAacChl BEILIECTB, aTOMHO-MOJIEKYJISIPHON TEOPHH;

pa3nuyaTh XUMUYECKUE U (PU3UUECKUE SBIICHUS,

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIL;

coOnroaarTh mpaBuiia 0e30MacHoi pabOThI IIPU IPOBEIEHUU OIBITOB;

I10JIb30BaThCs JIAOOPATOPHBIM 000PYAOBAaHUEM U MOCYIOH;

1oJry4yatb, coOMpaTh ra3oo0pa3Hble BEIIECTBA U pacllo3HaBaTh MX; XapaKTepu3oBaTh (PU3MUYECKHE U XMMUYECKHE CBOICTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX COEIMHEHUH, IPOBOJUTH OMbITHl, MOJATBEPXKJIAIOLIME XHMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pPacKpbIBaTh CMBICI MOHATHS «PacTBOP», BBIYMCIATH MAaCCOBYIO JIOJIO PACTBOPEHHOIO BELIECTBA B PAcTBOPE, FTOTOBUTH PacTBOPHI C
ONpeeIEHHON MacCOBOU J10JIEUPACTBOPEHHOTO BEILIECTBA;

XapaKTepu30BaTh 3aBUCUMOCTh (DU3MYECKHX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH, ONPEeNsTh BUI XUMUYECKOH CBS3U
B HEOPIaHUYECKUX COCANHEHHUSX;

pacKpbiBaTh OCHOBHBIE IIOJIOKEHUS TEOPUU BJIEKTPOJIMTUYECKOM JHUCCOLMALMM, COCTaBIATh YPaBHEHHUS AJIEKTPOJIUTUYECKON
JMCCOLMALIMK KUCIIOT, IeJIoueH, cojlelt 1 peakMHnOHHOro 0OMeHa;

pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA, ONPENENATh OKUCIHUTENb M BOCCTAHOBUTENb, COCTABIATH
YPaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKON PEeaKlny;

XapaKTepU30BaTh B3aUMOCBSI3b MEXJy COCTaBOM, CTPOEHHEM U CBOWCTBAMU HEMETAJIIOB MMETAILJIOB;

IIPOBOAUTH OIBITHI IO MOJYUYEHHUIO U U3YUYEHUI0 XUMUYECKUX CBOMCTB Pa3/IMYHbIX BELLIECTB;

IpaMOTHO 00palIaThCsl C BEIECTBAMH B TOBCETHEBHOM JKU3HU.

Obyuarowguiica noayuum 603M0MCHOCHb HAYYUMbCA:



- BBIZIBUT'aTh U MPOBCPATH SKCIICPUMCHTAJIbHO TUIIOTC3bl O XUMHUYCCKUX CBOMCTBaX BEIIECTBHA OCHOBE UX COCTaBa U CTPOCHUA, UX
CIIOCOOHOCTH BCTYIIaTh B XUMHUYCCKHUE PCAKIIMH, O XapaKTEPEC U MMPOAYKTaX Pa3JIMYHBIX XUMHUYCCKUX peaKuHﬁ;

—  XapaKTEpu3oBaTh BECIIECCTBA 110 COCTAaBYy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHABJIIMBATBIIPUYUHHO-CIICACTBECHHBIC CBA3H MEXKIY
JaHHBIMU XapaKTCPUCTUKAMHU BCIICCTBA,

- COCTAaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPABHCHUSA 110 COKpaHIéHHI)IM NOHHBIMYPAaBHCHU M,

- IMPOIrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IPOABIIATE OKHCINTCIBHBIC UJIM BOCCTAHOBUTCIIbHBIC CBOICTBa C y‘léTOM CTEIICHEeH
OKHCJICHHSA 3JICMEHTOB, BXOIIIIUX B €rOoCOCTAaB,

- BBIJIBUI'aTh U ITPOBEPATH SKCIICPUMCHTAJIbHO T'MIIOTE3EI O PE3YyJIbTaTax BOS,HCfICTBH?[p&SHH‘IHBIX (baKTOpOB Ha UBMCHCHUEC
CKOpOCTH XHUMHYECKOH pPE€aKnuun;

- HCIIOJIB30BAaTh HpI/IO6peTéHHLIC 3HaHUA JJIA SKOJIOTMYCCKH I'PaMOTHOI'O ITOBEACHU A BOKPY)KaIOIHeﬁ cpeac,

- HCIIOJBb30BAaTh HpI/IO6peTéHHLIe KJIIFOYCBBIC KOMIICTCHIUHW IIPH BBIIIOJIHCHUHN ITPOCKTOB U PCIICHUN y‘~I€6HO-I/ICCJICI[0BaTCJII)CKI/IX 3aga4
110 N3YUCHUTIO CBOI>'ICTB, croco0oB MOJIYYCHH AU PACIIO3HABAHUS BCIICCTB,

- 00BEKTUBHO OLICHUBAThb I/IH(1)OpMaI_II/IIO O BCIICCTBAX U XUMHNYCCKHX ITPOLCCCAX;

- OCO3HAaBaTb 3HAYCHHUEC TCOPCTHUCCKUX 3HAHWUM 110 XUMUH JIA HpaKTquCKOﬁ JACATCIIbHOCTHNYCIIOBCKA,
CO31aBaTb MOACIIN U CXCMbI IJI PCIICHUA y‘Ie6HLIX U IIO3HABAaTCJIbHBIX 3aJa4, HOHI/IMaTLHeO6XOI[I/IMOCTL CO6J'IIO,I[€HI/I$I npe):[nncaHI/Iﬁ,

npeajiaraéMbiX B MHCTPYKIUAX 1O UCITIOJIB30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XMMHH U Ap.

DopMbI KOHTPOJIS

Dopmuposanue HKT-komnemenmnocmu odyuaruuxca Y YeHUK
HAY4YHTCS:
- HCIONIb30BaTh pa3Hble IPHEMbl TIOMCKAa WHPOPMALMM HAa TEPCOHAIBHOM KOMIIBIOTEpE BOOPa30BaTENILHOM IMPOCTPAHCTBE C
UCTIOJIb30BaHUEM 000pYAOBaHMs HUPPOBOH J1aOOPATOPHH;
- HCTIOJIb30BaTh pa3IMYHbIC CIOCOOBI XpaHEHHUS M BU3yaln3allii HHPOPMALIMH, B TOM YHCIIe, Brpaguueckon popme

Dopmuposanue KOMnEemMeHMHOCMU 6 001ACMU ONBIMHO-IKCHEPUMEHMANbHOI U NPOCKMHOUOeAMEeNbHOCIU

VY4eHUK HayuuTCs IUIAHUPOBATH U BBINOJIHATH yU€OHOE HCCIIEIOBAaHHE M yUEOHBIH MPOEKT, MCIOb3YsI000py10BaHUE, MOAEIIH, METO/bI, IPUEMBI,
aJIeKBaTHBIE HCCIIEyeMOl TpobieMe.

VY4eHUK MOIyYnuT BO3MOXKHOCTh HAYYHUTHCSI CAMOCTOSATENBHO 33 yMBIBAaTh, IJIAHUPOBATH M BBIMOJIHATHYYEOHOE HCCIIEI0OBAHNE, YUCOHBINH 1 COLMATBHBIN
IIPOEKT 110 €CTECTBEHHOHAYYHON HAIIPABJICHHOCTH.

Yuem pezynomamoe eneypounoit deamenvnocmu
Dopmbl U nepUOOUYHOCIb KOHMPOIA



Bxoonou konmpons TpOBOANUTCS B Havase y4eOHOTO To/1a /Ui MPOBEPKH HAYaJIbHBIX 3HAHUN U YMEHHHOOYJAIOIINXCSL.

Texywuii Konmpo.ie IPOBOAUTCS HA KaXKJIOM 3aHATHUU B (hOpME NeAarornueckoro HalmoaeHusl.

Tecmosbiti KoOHmpObL OCYIIECTBIIAETCS 10 OKOHYAHUN U3yUYEHUS KaXKJI0ro pas3fena.

IIpomesicymounaa ammecmayus TPOBOAUTCSA B KOHIE y4eOHOro roga B (hopMe 3aluThl MPOEKTA, MO3BOJSAET IMPOBECTU AaHAIU3 PE3yJIbTATUBHOCTH
OCBOEHUS 00YYaIOIIMMHCS OCHOB OMBITHO- SKCIIEPUMEHTAIBHON U MPOEKTHOW NEATENbHOCTH JAHHOTO Kypca BHEYPOUHOM NESTEIbHOCTH
«OKCIEPUMEHTAIbHAS XUMHUSD.

Kpumepuu oyenku pe3yiomamoe 0ceoenus npozpammsl Kypca

PaGora oOyuaromuxcs OIEHHBAeTCsS MO TPEXYPOBHEBOM IKaye, MpPEANoJiaraloliell Haludue CJeIyIOIIMX YPOBHEW OCBOCHHS IMPOrpPaMMHOTO

MaTepHuaia: BEICOKHAM, CPETHUNA, HU3KUI.

Bbicokuii ypoBeHb: 00Oydaromuiicss AEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00OPa30BATENBHOW EATEIBHOCTH,

NPOSIBJIIET HHUIMATUBY, HE MPOITYCKAET 3aHATUS 0€3 YBa)KUTEIbHON NMPUYUHBI, JEMOHCTPUPYET BBICOKUM ypOBEHb 3HAHUI U KOMIIETEHIMH, BlajieeT

Ha BBICOKOM TBOPYECKOM YPOBHE NPUOOPETEHHBIMU B X0/1€ U3yUCHUs IPOrPAMMBbl YMEHUSMHU HHABBIKAMU;

Cpeanuii ypoBeHb. 00YyYalOUIUIiCS JTEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH BOOPA30BATEIHHOH AEATEIbHOCTH, IPOSIBISET

XOpOLIMI ypOBEHb 3HAHUN M KOMIETEHLUH; MHULMATUBBIHE TPOSIBIISIET, HO CIOCOOEH MOJIEPKUBATh HHULIMATOPA B MPEAJaraéMoM IoJje

NEeSTeIbHOCTH, BIOCTATOYHOM CTENEHH BJIAJEET OJYyYaeMbIMU B XOJ€ U3YUEHHS IPOrpaMMbl YMEHUSIMU U HaBbikamu; Huzkui YPOBEHb:
oOyuaromuics JEMOHCTPUPYET  HEAOCTAaTOYHYI0  OTBETCTBEHHOCTb  HM3aMHTEPECOBAHHOCTH B 00pa30BaTEIbHOU

JESITebHOCTH, TIOCEIIAET 3aHATHUS OT CIIydasi K CIIy4aro,[IOKa3bIBaeT YAOBJICTBOPUTEIIbHBIN YPOBEHb 3HAHMKW W KOMIIETEHIMH, B LIEJIOM Clabo

BJIAACCTIIONYYAaCMbIMU B XOA€ U3YUYCHUS IIPOTpaMMbl YMCHUSIMU U HABbIKAMMU.

DopMbI pe3yJIbTATOB 0CBOCHHS POrPaMMBbI BHEYPOYHOM eI TeIbHOCTH:

1. OT™meTKa ypoBHS TOCTHKEHUI 00YJaromerocs B JINCTE MeIarornuyecKoro HaOII0ICHNUS;

2. 3amucH B )KypHaJle y4€Ta O pe3yJbTaTUBHOCTH Y4aCTHs 0OyJaIOMIUXCS B MEPONIPUATUSAX Pa3HOTOBUAA U YPOBHS (JHUILJIOM, IPaMoTa,
OnarolapHOCTh, IPyToe);

3. 3amucH B )XypHaJle y4éTa 00 y4aCTUH B BBIC3HBIX MEPOIIPUATHUSIX.
4.

COAEPKXAHHUE

Pa3znen 1. OCHOBBI IKCIIEPUMEHTANILHOM XuMun (22 4)
XuUMHs — HayKa dKCIIepUMEHTanbHas. BBoaHbIN HHCTpyKTax 1o Th
Hemoncmpayuonnwtii Ixcnepumenm Ne 1. O3HaKOMIIEHUE ¢ JTaOOPATOPHBIM 000PYAOBAHUEM;TPUEMBI OE30TTACHOM pabOTHI C HUM.
Ilpakxmuueckas paboma Ne 1. [TpaBuna TeXHUKH 0€30M1aCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000pyaoBaHuEeM. M3yueHne CTpoeHus TIaMeHN»
MeTo/1p1 TO3HAHUS B XUMUU. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMHH
Jlabopamopnuuii onvtm Nel. PaccMOoTpeHHE BELIECTB C pa3IMYHBIMU (PU3HMUECKUMH CBOICTBaMU(Me[b, XKele30, HUHK, cepa, BOJA, XJIOPUI
HaTpHs



Jlabopamopnubwtit oneim Ne 2. «J1o kakoi TemrepaTypbl MOKHO HarpeThb BemectBo?» Jlabopamopuuwiit oneim Ne3. VI3ydeHne CBOWCTB BEIECCTB:
HarpeBaHue BOJbI, HarpeBanue okcupakpemuaus (1V).

Jabopamopuwiii oneim Ne 4. «I3mepeHue TeMriepaTypbl KUIEHHsS BOJABI C MOMOIIBIO JaTYMKATEeMIIEpaTyphl U TEPMOMETPA»
Jlabopamopuuiii oneim Ne 5. «OnpeneneHue TeMIEpaTypbl IUIABJICHUS U KPUCTAIM3aLMUMETaIIa

IlepBoHayabHbIE XUMUYECKHE TOHATHS. UMCThIE BELIECTBA U CMECU

Jlabopamopuuiii onetm Ne6. ViccnenoBanue GU3NUECKUX U XUMUYECKHX CBOWCTB MPUPOIHBIXBEIIECTB (M3BECTHSIKOB).

Yucteie BemecTBa U cMecd. CriocoObl pasziesieHus] cMeceil: JeicTBUE MarHUTOM, OTCTauBaHUE,PUIbTPOBAHUE, BHIIAPUBAHHE,
KpUCTAIITU3AIs, TUCTUIUISALUA.

Jlabopamopnubwtit onbim Ne7. Paznenenre CMeCH KeJIe3HbIX OMUIIOK M CEPhI C IIOMOIIbI0 MaruuTa. Jladopamopustit onvim Ne8. IlpurotorneHue
U pa3fielieHHe CMECH JKeje3a U Cephl, paszelieHuecMecH He()TH U BOJBI (PAaCTUTEIHHOIO Macia U BOJIBI).

Ilpakmuueckaa paboma Ne 2. OpnajeHue HaBBIKAMH Pa3JICJICHUS OJHOPOJHBIX U HEOJHOPOJIHBIX CMECei: OTcTauBaHue, (UIBTPOBAHHE,
BbIIIAPUBAHNE, KPUCTAJUIU3ALMS, TUCTIILIIALMS (eperonka). @usnueckue 1 XUMUYECKUE SBJICHUS.

Jlemoncmpayuonnsiit 3xkcnepumenm Ne 2. «BroiaeneHue ¥ MoriaomeHue Temia — MpU3HaK XUMHUYECKON peaKinm»

Jlabopamopnutii onvim Ne9. [Ipumepbl GU3NUECKUX SIBICHUIN: CTHOaHUE CTCKIITHHON TPYyOKH, KHITSTYSHUE BOJIBI, TUTABJICHUE TTapaduHa.
Jlabopamopnutit onvtm Nel(). ITpruMmepsl XUMUYECKHX SIBICHUI: TOpEHUE APEBECUHBI, B3aUMOCHCTBIE MpamMopa C COJITHON KUCIOTOM.

ATOMBI U MOJIEKYJIbI, HOHBL. BelecTBa MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO CcTpoeHUsl. Kpucrannuueckue pemerku.

Jemoncmpavyuonnsiii onotm Ne 3. «TemrnepaTypa MIaBJIeHHs BEIIECTB C Pa3HBIMU TUIIAMH KPUCTATNIMYECKUX PEIIETOK)»

[IpocTeie U ClI0KHBIE BelIecTBa. XUMHYECKHH 2J1eMeHT. XUMHU4eckuii 3HaK. [IpocThie BelecTBa: MeTaibl U HEMETAILIbL.

Jlabopamopuwtit onvim Ne 11. 3nakoMCTBO ¢ 00pa3aMu MPOCTHIX BEIIECTB: METAIOB U HEeMETaIoB. OncaHue CBOMCTB.

Jlabopamopnuwiii oneim Nel2. V3yuenue oOpa3lioB METAIJIOB U HEMETAJIIIOB (Cephl, JKene3a, allloOMUHUS, rpaduTa, MU U JIp.).

Crno’xHble BellecTBa UX COCTaB M CBOMCTBA.

Jlabopamopnutii onvtm Ne 13. 3HakOMCTBO ¢ 00pa3liaMy CJIOKHBIX BEIECTB, MUHEPAJIOB U TOPHBIX Nopo. Onucanue CBONCTB.
Jemoncmpavyuonnsiii 3kcnepumenm Ne 4. «Pa3noxeHue BOAbl SIEKTPUIECKUM TOKOM»

Jlabopamopuwiii oneim Nel4. VictibiTanue TBEpJIOCTH BEIIECTB ¢ MoMoulbio kojutekiuu «lllkanaTsepmocTu».

DopMyIbl CIOXKHBIX BellecTB. KauecTBeHHBIN 1 KOTUYECTBEHHBIN COCTaB BellecTBa. Jemoncmpayuonnstii Ikcnepumenm Ne S.
«Paznoxenune ocHoBHoro kapoonara memu (Il)(mamaxura)»

dopMyIbl CIIOKHBIX BeliecTB. KauecTBEHHBIM M KOJWYECTBEHHBINM COCTaB BemiecTBa. Ha3BaHMSICIOXKHBIX BemecTB. PeakTHBBI. DTHKETKHU.

['pynnel XxpaHeHus: peakTUBOB. Y CJIOBUSL XPAaHEHUS M UCIIOJIb30BaHUs.3aKOH COXPAaHEHUsI MacChl BEIIECTB.

Jlemoncmpayuonnsiii 3kcnepumenm Ne 6. «3aKoH COXpaHEHHsI MACChl BEILIECTB» XUMUUECKHE MTPeBpallieHNsI. XUMUYECKHe

peaKkiuu.

Jlabopamopnuwtit onvtm Nel$5. TlpusHaku MPOTEKaHUS XMUMHYECKUX DPEAKIMNA: HAarpeBaHWE MEIHOW TPOBOJIOKH; B3aWMOJICHCTBHE PAaCTBOPOB

€IKOTO HaTpa U XJIOPUJIa MEJIN; B3aNMOJICHCTBIE pAaCTBOPOB YKCYCHOM KUCIIOTHI U TUAPOKapOOHATa HATPUSL.

XHWMHMYECKUE YPAaBHEHHUs. BrINoIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUH IO COCTABIICHUIO YPAaBHEHUUXUMUYECKUX PEAKIUN



THUIBI XUMUYECKUX PEaKIIHil
Jlabopamopuwtit onvtm Nel6. Tutibl XUMHUYECKUX peakuii: paznoxenue ruapokcuaa meau (I1); B3anmoenicTBre xene3a ¢ pacTBOPOM XJIOpUAA
menu (1), B3ammonerictBue okcuaa menu (I1) ¢ pacTBOpoM COJITHON KHCIIOTHI.
ITogroroeka x I'1A, BIIP.
Tecmoswtit Konmpow. «OCHOBBI SKCIIEPUMEHTAIBHON XUMUN.

Paznen 2. [IpakTHKYM 10 M3Y4YeHHIO Ia30B: KHCJI0poaa U Bogopoaa (7 4)
Kucnopon. Peakiuu, ucnosbs3yeMble 115l MOJIYYEHUsI KUCIOpo/ia B 1abopatopuu JJemoncmpayuonnstii skcnepumenm Ne 7. «llonyuenue u
coOupaHue KUCI0po/ia B Ta0OpaTOPUU U 3aMOJTHEHUE UM ra30MeTpa
Xumudeckue cBOMCTBa KUCI0poaa. OKCUIBI.
Jlabopamopnutii onvim Nel7. «I'openue cepsl u hocdopa Ha BO3ayXe U B KUcCiIopozae» Jlavopamopuuwtii onvim Nel8. «I"opeHue xenes3a, Me/y,
MarHus Ha BO3/yXe U B Kuciaopoae» Jadopamopuwtit onvim Nel9. Paccmorpenue o6pasioB okcuaoB (yraepoaa (1V), Bogopoaa,pocdopa,
MeJIU, KaJblIus, XKeje3a, KpEMHU).
[Toaroroska k 'MA, BIIPBo3ayx u ero cocras.
Jemoncmpayuonnstit 3kcnepumenm Ne 8. «OnpeeneHrne cocraBa BO3ayxa
Bogopon. ITonydenne Bomopona. Mepsl 6e3omacHocTu mnpu padore ¢ BogoponoMm. [IpoBepka HaumcToTy. ['pemyunii ras.
Jemoncmpayuonnsiit 3xcnepumenm Ne 9. «llomyuenue u cobupanue Bogopoaa B tadoparopuu.Onsir KaBeHurmay
XuMmunueckue cBorcTBa Bogopoa. [lpumenenue.
Jemoncmpayuonnsiit skcnepumenm Ne 10. «[lomydenue Bogopo/a peakiueld alllOMHHAS COCMECHIO Cylib(aTta Meau U XJIOpUIa HATPHUSD)
Jlemoncmpayuonnsiii Ikcnepumenm Ne 11. «3aHuMaTenbHbIE OMBITHI C BOAOPOJOM: JIETarolIasiOaHKa, B3PbIBAIOLINECS My3bIpH, JIETAIOLINE
MBUTHHBIE MIAPHUKH.
Tecmoewtii konmpoaw: «[IpakTUKYM 110 U3YYEHUIO Ia30B: KHUCIOPOa U BOJOPOIA».

Pa3nen 3. [IpakTUKyM 10 H3y4YeHHIO CBOCTB BOABI H PacTBOPoB (9 u)

Boga. Metoas! onpeaenieHnst cocTaBa BOJbI - aHAIU3 U CUHTE3.
Jlabopamopnuiit onvim Ne 20. «Onpenenenye BOAOIPOBOIHON U IUCTUILIUPOBAHHOMN BOAB PU3NYECKUE U XUMUUECKHE CBOMCTBA BOJIBI.
Jlabopamopuuwiit onvim Ne2]. Oxpacka HHIUKAaTOPOB B HEUTPAIIBHOU cpenie
Jlabopamopubwtit onvetm Ne22. CpaBHeHHE MPOO BOBI: BOJOIPOBOIHOMN, U3 TOPOJICKOTO OTKPBITOIOBOIOEMA.
Bona — pacrBopurens. PacTBopsl.
Jlabopamopnwiii  oneim Ne 23. «/3ydeHuWe 3aBHCHMOCTH PACTBOPUMOCTH BEIIECTBA OTTEMIIEPATYpPhI»

HaCI)IHIeHHI)Ie N HCHACBIIICHHBIC PACTBOPEHI.

Jlabopamopnutii onvim Ne 24. «Habnwoenue 3a pocmom kpucmannosylabopamopnutii onvim Ne 25.

«lTepecviuennsiii pacmeop»

IlIpakmuueckan paboma Ne 3 «Onpedenenue KOHUSHMPAYUU BeULECHE KOJIOPUMEMPUUECKUMMEMOOOM RO KATUOPOBOUHOMY 2PAPUKY»



Kpucrannoruapatsr.
Jlabopamopuutii onvim Ne 26. «Onpedenenue memnepamypul pazioyHceHus KpUcmaiiocuopamay
IToaroroska x I'A, BITP
Tecmoswtii Konmpoas: «IIpakTUKyM 110 U3y4EHHUIO CBOMCTB BOABI U PACTBOPOBY.
Paznen 4. OcHoBbI pacueTHol xumun (4 4)
Monp — eauHMIIa KOJMYECTBa BellecTBa. MoispHas Macca. BbrumcieHus: 1o XMMHUYECKUMYPaBHEHUSIM.
3akoH ABoragpo. MossipHblii 00beM ra3oB. OTHOCUTENbHAS IIOTHOCTD T'a30B.
O06paboTka dKCIIepUMEHTAIBHBIX TaHHBIX C HCIIOJIb30BaHUEM I poBoi Jaboparopun «Toukapocray. UTeHue rpagukoB, Auarpamm
Pa3nes 5. [IpakTHKYM 110 M3Y4eHHIO CBOMCTB BelleCTB OCHOBHBIX KJIACCOB HeOpraHudeckuxcoeannenui (12 1)
Oxcunpl: kaccu(ukanus, HOMEHKIIATypa, CBOMCTBA, MOJIydeHHe, IPUMEHEHHUE.
Jlabopamopnuiii onvim Ne27. HaGntofgeHue pacTBOPUMOCTH OKCHUIOB allFOMUHUSA, HATPUS, KaJIbIUSU MEIU B BOJE.
Jlabopamopnuiit onvtm Ne28. OnpeneneHne KUCIOTHOCTU-OCHOBHOCTH CPEJIbl MOJIYYEHHBIXPACTBOPOB C IOMOILBbIO MHIUKATOPA.
Jlabopamopnutit onvtm Ne29. [lomyueHue yrieKucioro ra3a u B3auMoJICHCTBUE €0 ¢ U3BECTKOBOWBOIOM.
I'mapoxcuabl. OcHOBaHMS: Kiaccu(UKanus, HOMEHKIIATYpa, TOIydeHHeE.
Jlabopamopusiii  oneim  Ne30.BzaumopeiictBue OKcuAOB Kamblus U (ochopa ¢ BOJOI,0MpeaeeHrne XapaKkTepa 00pa30BaBIIerocs
THJIPOKCHU/IA C TIOMOIIBIO UHIMKATOPA.
Jlabopamopnuwtii onvim Ne 31. «Onpenenenue pH paznuuHbIx cpeny
Ilpakmuueckasa paooma Ne 4 «Onpenenecnue pH pacTBOPOB KUCIOT U HIEIOYEH»
XuMHYeCcKue CBOMCTBA OCHOBaHUU. Peakuus Helrpanuzaunu. OKpacka MHAUMKATOPOB B LIEIOYHOMM HENTpanbHOM cpenax. [Ipumenenue
OCHOBAaHMH.
Jlabopamopnutii onvim Ne 32. «Peaxius HeUTpaIu3aum.
Hemoncmpayuonnutit 3xcnepumenm Ne 12. «OcuoBanusi. TemnoBoi 3¢ (HeKT peakuu ruApOKCUIAHATPHUS C YTICKUCIBIM Ta30M»
Jlabopamopnuiit onvim Ne33. B3auMonelicTBue pacTBOPOB KUCJIOT CO LIEIOYaMHU.
Jadopamopuviit oneim Ne34. TlonyueHne HEpPaCTBOPUMBIX OCHOBAHWI W HCCIEIOBaHUE MXCBOWCTB (Ha mpumepe ruapokcuaa meau (11)).
AmMdoTepHbIe OKCUABI U TUAPOKCUIBL.
Jadopamopnvtit oneim Ne35. Tlonyuenne aMm(pOTEpPHBIX OCHOBAHUHN U MCCIIEIOBAaHHE X CBOICTB(HA pumepe ruapokcuaa muaka (11)).
Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. [lonydenne kucinor. XuMudeckrue CBOMCTBAa KMCIOT
Jlabopamopnuiit onvim Ne36. BzanmonelicTBue MeTayuIoB (MarHus, UHKA, jKeJe3a, MEU) CpacTBOPAMHU KUCIOT.
Jlabopamopnuiii onvim Ne37. BzaumoneiictBue okcuaa menu (1) m okcuma nmuHKa ¢ pacTBOPOMCEPHOU KUCIIOTHI.
Jlabopamopuwiii  onetm Ne38. B3aumoneicTBH€ pPacTBOPOB KHUCIOT C HEPACTBOPUMBIMUOCHOBAHHSIMHU.
Comu. Knaccudukanus. Homenknarypa. CriocoObl ogy4deHus conen
Ilpakmuueckasn paboma Ne 5. «[lonyueHre MEHOTO KyIOpOCay
CaoiicTBa coneil. ['eHeTnueckas CBsI3b MEXIYy OCHOBHBIMU KJlaccaMH HeopraHmyeckux coeauHeHuil Ilpakrtudeckass padora Ne6. Pemenue



OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEME «HpaKTI/IKYM 10 U3Y4YCHHIO CBOMCTB BCIICCTB OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX COGI[I/IHGHPIﬁ))

Tecmoswtit Konmpow: «IIpakTHKyM IO U3Yy4EHUIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOBHEOPTaHUUYECKUX COCAMHEHUN».

Pa3nes 5. OcHOBBI ONBITHO-IKCIEPUMEHTAIBLHOM M MPOEKTHOI TesTebHOCTH (164) TexHruka 0€30MacCHOCTH MPU BBIMOIHEHUU
CaMOCTOSITENTLHBIX OMBITOB U SKCIIEPUMEHTOB BJIOMAIIIHUX YCIOBUSAX U C UCIOJIL30BAaHUEM 000PYIOBAHUSI XUMHUYECKOHN TaO0OpaTOpHH.
IIpakTuyeckasi padora Ne7. OOpameHue co CTeKIoM (crubaHMe CTEKISHHON TPYOKH,M3TOTOBJIEHUE: MTUIIETKH; KAlUUISIPOB;
MPOCTEUIINX Y3JIOB; MPOCTEUIIINX MPUOOPOB)

XHWMHUYECKUH aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHbBIN

TeopeTtnueckrne 0CHOBBI ONBITHO-3KCIIEPUMEHTAILHOMN U MMPOEKTHOM JeaTeabHocTU. BeiOop Tembl npoekTa. [InanupoBanue
NEeSATEIbHOCTH.

[TonroroBka npoekra. Co0p mHPOpMAIIMU IO JaHHOH Teme. MoaennpoBaHie MPOSKTHOU 1A TETEHOCTH.

Brinmonuenue y4eOHbIX TPOEKTOB, OMBITHO-3KCIIEpUMEHTaNbHbIX paboT. IlpakTuyeckue padorst Ne§-12 mo remam
MPOEKTOB yuaruxcs [loaroroBka yueOHbBIX MPOEKTOB K 3aIIUTE

IIpome:xxyTouHasi arTecTanus. 3alIUTAa IPOEKTOB

Temamuka onvlmuo-IKCREPUMEHMATbHBIX U RPOEKMHBIX PAOOM C UCROIb308aHUEMO000pYOosanus yenmpa « Touka pocmay:
. DKCIepTU3a MPOIYKTOB MTUTAHUS 10 YIIAaKOBKE.
. Onpezenenne kauecTBa BOJJOIIPOBOIHOM BOJIBI.
. Onpezenenrie CBOWCTB BOJIOIIPOBOIHOM U TUCTUIUTUPOBAHHOM BOJIBI.
. KucnotHocTh atMocdepHbIX 0CaKOB.
. [lomyuenune kpucramiorupara MeaHoro kynopoca.6.Habmoaenue 3a poctoM KpUCTaJLIOB.
. [lonmydyeHue nepechIeHHbIX paCTBOPOB.
. Onpenenenue TemnepaTypsl pa3iokKeHHs! KpUCTaIOTHApaTa.
. Onpenenenne KUCIOTHOCTH MOYBHI.
. I3ydyeHue menouyHoCTH pa3InyHbIX COPTOB MbLJIa U MOIOIIIUX CPEICTB.
. UHnkaTopHbIe CBOMCTBA pa3IMYHbIX PACTEHUN U IIBETOB (C onpeneneHueM pH pacTBopos).
. Onpenenenue kayecTBa xjae00NeKapHOi MyKH U XJeba.
. Onpefenennie KauecTBa KUCIOMOJIOYHBIX TPOTYKTOB.
Ornpenenenne 3aBUCUMOCTH U3MEeHEHUs! pH 11eIbHOr0 ¥ MacTEpU30BAaHHOIO MOJIOKA OT CPOKOBXPAHEHUSI.
OuncTtka BOIbI MEPETOHKOM.
OuncTka BOABI OT 3arpsi3HEHUH.
[IpuroroBneHne MOYBEHHOM BBITSKKH U onpenesienue ee pH.
OrnpezenieHne CTENEHU 3aCOJIEHHOCTH TOYBBI.
KonnuecTBeHHOE onpeesieHne 3arps3HEHHOCTH BEIECTBA.
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20. Ompenenenne maccel okcumaa meau (I1), ooHapyx)enne okcuma yriaeponaa (IV) u BOabI,MONTy4aeMbIX MPH Pa3IoKeHUH OCHOBHOTO

KapOoHaTa Meau (MajaxuTa).

21. Ilonyuyenue, coOupanue u UACHTU(DUKALMS Ta30B (BOJOPOIA, KHUCIOPOAa, YITIEKUCIOro Ta3a,aMMHaKa), MOHTaK COOTBETCTBYIOIINX

pubOpOB.

KajienapHo —TemaTuyeckoe IJIHHPOBaAHHE

Ne\Ne HazBanue pa3jaesia v 3aHsITHii Kouau4decTBo HUcnonb3oBanneo6opyroBaHus Jlara
4acoB «Touka pocray» no pakTHUEeCKH
IUIaHYy

T Paznen 1. OcHOBBI IKCTIEPUMEHTAILHOH XUMHUU(22 1)

1. Beoonwtii uncmpykmasic no Th Xumust — Hayka 1 TexHnka 0€30I1aCHOCTH B 03.009.
sKcrepuMeHTanbHas. TP KabuHeTe XMMUHIEeHTpa «Touka
JlemoncmpayuoHnHblil IKCnepumenm Pocray.

M1, 3HAKOMCTBO ¢ 060pyIOBaHIEM
O3nakomienue ¢  J1a6OpamopHviM  000pyOOeanueM; mudpoBoit maboparopun
npuémol H6€30naACHOUPAdOMBbL C HUM.

2. Ilpakmuueckasn paooma Ne 1 1 Jatuuk TemmepaTypsl (TepMmomnap- 10.09.
«llpasuna mexnuxu d6ezonacrnocmu npupabome c HBIIi), CIUPTOBKA
nadopamopuvim
obopyoosanuem.H3zyuenue cmpoeHuanIamenu)

3. MeTomp! Mo3HAHHUS B XUMUH. DKCIIEPIMCHTAIEHBIC 1 JlaTauk TeMmeparypbl 17.09.
ocHOBBI xuMuu JlaGopaTopHblii onbiT Nel. (TepMomapHbIit),cCIUPTOBKA
PaccmoTpenne BemecTs ¢ pa3iu4HbIMH(PU3MYECKUMHU
cBolicTBAaMH

(Menpb, :Kejie30, HMHK, cepa, BOJAa,XJIOPH/ HATPUS

TP
Jlabopamopnwiit onvim Ne 2 «/lo kaxoit memnepamyput
MOJHCHO HAZpemb geue- cneo 2y

4. Mertonbl MO3HAaHUS B XUMHH. DKCIIEPUMEHTAIbHbIE 1 Jaruuk TemmnepaTypsbl IIaTHHO- 24.09.
OCHOBBI XUMUUTP BbIi, TEPMOMETP,3JIEKTPUUECKAS
JladopaTopHblii onbIT Ne3. M3yyeHue cBOiiCTB TUTUTKA
BEIIECTB:

HArpeBaHHe BOJbI, HarpeBanue okcugakpemuus (1V).
Jlabopamopnutii onvim Ne 4.
«H3mepenue memnepamypovl KUNEHUAB00bL C ROMOULLIO
damuuxa
memnepamypuvl u mepmomempa»
5. MeTobI MO3HAHUS B XUMHH. DKCIIEPUMEHTATbHbBIE 1 JaTtuuk Temmneparypbl 01.10.




OCHOBBI XuMuu 7P

Jlabopamopnutii onvim Ne 5.

«Onpedenenue memnepamypul N1aeAeHUA U
KpUCHaniu3ayuumemasinay

(TepMonapHsIi)

6. [lepBoHauanbHBIE XUMUYECKHE OHATHUS. YHCThIE BEIIECTBA PeaxTuBbI U XUMUYECKOE 08.10.
U CMECHU 060py,E[OBaHI/Ie
JlaTuuk Temmneparypsl
Jlabopamopuuuii onvim _Ne 6. IATHHOBEIA
Hccnedosanue Qusuueckux u Xumuyeckux ceoiicme
RPUPOOHBIX 8euiecme (U36eCMHIKOB).
7. UYucTtsle BemecTBa U cMecH. CriocoOb! pa3ieneHust cMeceit: PeakTuBbl u xXumMu4eckoe 15.10.
JeficTBHE MAarHUTOM,0TCTalBaHHE, (1)I/IJILTp0BaHI/I€, OGOPYﬂOBaHI/Ie
BBINAPUBAHHUC, KPUCTAIUIM3ALNUS, JUCTUILISAIUA. JaTuuk Temnepatypsl
TP (TepmomapHbIit)
Jabopamopnutii onvim Ne 7. Pazoenenuecmecu sxncene3nvix
ORUJIOK U Cepbl ¢ HOMOWLbIO MAZHUING.
Jlabopamopuuiit onvim Ne8. Ilpuzomoenenue u
PpaszoeneHue cmecuiicenesa u cepol, pazoeieHue cmecu
Hegmu u 600bl (pacmumenvHo20 Maciau eoosl).
8. Hpakmuueckan paboma Ne 2. OQsnadenue PeakTuBbI U XUMHUYECKOE 22.10.
HaevlKaMu pazoeienus 00HOPOOHBIX U obopynoBaHue
HeoOHOPOOHBIX cMecell: omcmaueanue, JaT4uk onTH4YecKON INIOTHOCTH
dunvmposanue, gstnapuganue, KpUCMAIIUIAUUSL,
oucmunnayus (nepezonka).
P
9. du3nyecKkre 1 XUMHYECKHE SIBJICHHS. PeakTuBbl 1 XUMUYECKOE 05.11.
P obopynoBanue,/laTauk Temmnepa-
Jemoncmpayuonnslit 3kcnepumenm Ne TYpBI IIJIATUHOBBIHN
2. «Bvldenenue u noznowienue menia —npu3Hax
xumuyeckoiut peakyuuy» Jlabopamopmuuiii onvim Ne9.
Ilpumepul pusuueckux agnenuii: ccubanue
CMEKARHOU mpPYOKuU,
Kunauenue 800ul, niaenenue napagpuna./labopamopnoiit
onvim Nel0
Ilpumepovl Xumuueckux agieHuil: 20penue Opesecutbl,
63AUMO0eIICBUEMPAMOPA C COIAHOU KUCIOMOI.
10. ATOMBI ¥ MOJIEKYJIbI, HOHBI. BeriecTBa MOJEKYJISIPHOTO H Jatuuk Temnepatypsbl MJIaTUHO- 12.11.

HEMOJICKYJIIPHOTOCTpOeHUs. Kpucrammnieckue penieTky.
TP /lemoncmpayuounsiii onvtm Ne 3.1
«Temnepamypa nnasneHus  ewjecme ¢ pa3Hbimu

BBIi{, JaTYMK TEMIEpPATypbl TEPMO
TapHbIA




munamu Kpucmatin4ecCKux pemé’mox»

11. IIpocTble M CIOXHBIE BEIIECTBA. XUMHUYECKHI 3JIEMEHT. PeakTuBEI M XUMHYECKOE 19.11.
Xumuyeckuil 3Hak. [IpocTele BemiecTBa: MeETAUIBI U obopynoBaHue
HEMETAaJIJIBL. JaTuuk TeMmepaTypsl IUIATUHO-
BBbIH, TaTYMK TeMIIEpaTyphl
P TEPMO HapHbII
Jlabopamopnuwiit onvim Nel 1.
3Hakomcmeo ¢ odpazuamu nPOCHMbIX 6EULeCnE: MEMaios
u Hememannos.Onucaunue ceoiicma.
JladopaTopHslii onbIT Nel2. U3yyenune o6pa3unoB
MeTaJIJI0B MHEMETAJLIOB (cepbl, HxKese3a,
aJlIOMUHUs, rpaduTa, Meau 4 Ap.).
12. 3HaxKomcmeo c odpazyamu cioHCHbIX PeakTuBBI 1 XMMHYECKOE 26.11.
eeuyecme, MUHEPaI08 u 20pHsIX nopoo.Onucanue obopynosanwue [Ipudop ms
ceolicme. OTIBITOB C AJIEKTPUIECKUM TOKOM
Jemoncmpavyuonnsiit 3kcnepumenm Ne
4. «Paznoscenue 600bl 31eKMPUYECKUMMOKOM)
JladopaTopHblii onbIT Neld.
HcnbiTanue TBEPIOCTH BEUIECTB CIIOMOIIBIO
koJutekumnu «lllkana TBepaocTm».
13. DopmyIbl CIIOKHBIX BenecTB. KauecTBeHHBIN U PeakTuBEI M XUMHYECKOE 03.12.
KOJIMYECTBEHHBIN COCTaB BEIECTBA. 00opyIoBaHIe, ICKTPOHHEIC
P BECHI
Jemoncmpayuonnslit Ikcnepumenm No
5. «Pa3znoscenue 0CHO8HO20
kapoonama meou (11) (manaxuma)»
14. DopMyIbl CIIOJKHBIX BemecTB. KauecTBEeHHBIN H 10.12.
KOJINYECTBEHHBIN COCTaB BEIECTBA.
15. @opMysbl  CIOXKHBIX  BewecTB. Ha3BaHus  CIOXKHBIX PeakTuBbl U XUMUYECKOE 17.12.
BemectB. PeaktuBbl. Otuketku. TP obopynoBanue
16. ['pynmbl XxpaHeHHs! peakTUBOB. Y CIIOBUSIXPAHEHUS U PeakTuBEI M XUMHYECKOE 24 .12.
WCIIOJIH30BaHMS. obopynoBaHue
P
17. 3aK0H COXPaHEHUS MACChI BEIIECTB. Becsl anekTpoHHHBIE 14.01.
TP
Jemoncmpayuonnsiii Ixcnepumenm Ne6. «3axon
COXPAHEHUS MACCBHL BEULECHLB)
18. XUMHUYECKUE PEBPALICHUS. XUMUUECKUEPEAKIIUHU. PeakTuBEI M XUMHYECKOE 21.01.

TP
JlabopaTopuelii onbiT_NelS.

obopynoBanue




IIpusHaku  NpoTeKaHHsT  XHMHYECKHX  peaKuMii:
HAIrpeBaHMe MeJAHOHl NPOBOJIOKH; B3auMMOJeiicTBHe
PacTBO- POB €IKOI0 HATPa U XJIOPHUAA MEIH;
B3aMMOJEHCTBHE PACTBOPOB YKCYCHOH KHCJIOTBI H
TUIPOKApOOHATAa HATPHUSL.

Jlatdauk Temneparypsl MIaTHHO-
BBIH, JATYHK TEMIICPATyPHI
TEpPMO MapHbII

19. XUMUYECKUE yPABHEHHS, 1. 28.01.
BrinosnHeHue TPEHUPOBOUHBIX YIPAXXHEHHUM 1O
COCTABJICHUIO YPABHCHUIMX XUMHUCCKUX PEAKIUil
20. TuIbl XUMUYECKUX peaKIUil 1. PeakTuBEI M XUMHYECKOE 04.02.
TP obopynoBaHue
Jlabopamopnutii onvim Nel6. Jatunk TemnepaTypsl INIATHHO-
Tunw XUMUYECKUx Peaxkyuii:paznodicenue BBI, TaTYHK TEMICPATYPHhI
zuopoxcuda meou (I1); TEpPMO MapHbII
ezaumooeiicmeue mcene3d ¢ pacmeopomMxiopuoa meou
(1), 63aumooeiicmeue
okcuda meou (11) ¢ pacmesopom conanouxucnonel.
21. Xumuueckue ypaBHeHuUs. TUIbI XUMUYECKUX 1. JlaTuuk TeMnepaTypsl IIIaTUHO- 11.02.
peakuuii BEIi, TaTYUK TEMIIEPATYPHl TEPMO
MapHBIN
22. IIpoMeKyTOUYHBII KOHTPOJIb 1. 18.02.
Pa3gen 2. [IpakTHKYM N0 H3yYEeHHIO TA30B: KHCJIOPOa Ta
u Boopoaa (7 1)
23. Kucnopox. Peakmym, ucmons3yeMble UIATIONyYSHHS 1. PeakTuBrI 1 XIMHYIECKOE 25.02.
KHCJIOpo/ia B 1abopaTopun obopymoBanue
TP JlaTuuk TemnepaTypsl IIIaTUHO-
Hemoncmpayuonnviit 3kcnepumenm Ne BBIi, IATYMK TEMIIEPATYPBI TEPMO
7. «Ilonyuenue u cooupanue Kuciopooas nadopamopuu HapHbIi
U 3anoJIHeHUe UM 2a30Mempa»
24. XuMuyeckue cBOMCTBa KUCI0poaa. OKCUIbL. 1. PeakTuBbl 1 XMMHYECKOE 04.03.
TP obopymoBaHue
Jabopamopnuiit onvim Nel7.
«l'openue cepot u pocgpopa na 6o30yxeu é Kkucaopooe»
25 XuMHYeCKHEe CBOWCTBA KHCJIOPOA. 1. PeakTHBbI H XUMHYECKOE 11.03.
Jabopamopnuiit onvim Nel8«l openue scenesa, meou, obopynoBaHue
MazHus Hago3oyxe u 6 Kuciaopooe» Jlabopamopnoiit JlaT4uk Temneparypsl IIaTHHO-
onvim Nol9. BbIH, aTYUK TEMIIEpaTypbl TEPMO
Paccmompenue oopasyoe oxcuooe (yenepooa (1V), HApHBIH
6000poda, pocghopa,medu, Kanvyus, Hcenea, KPemHus).
26. Boznyx u ero cocras. 1. [Ipubop i ompeneneHus cocraBa 18.03.

TP

BO3ayXa




Hemoncmpayuonnwiii 3xcnepumenm Ne
8. «Onpedenenue cocmasa 6030yxa»

27. Bonopoxn. [Tonydenue Bogopoaa. Mepsl 6€301acHOCTH IPU 1. PeakTuBEI M XUMHYECKOE 01.04.
pabote ¢ Bogopoxom.IIposepka Ha unuctoty. [ pemydmii obopynoBaHue
ras.
TP
Jemoncmpayuonnutii 3xcnepumenm Ne
9. «llonyuenue u cooupanue 600opooda eénadopamopuu.
Onvim Kasenouway
28. Xumuueckue cBoiicTBa Bogopoaa. [Ipumenenue. 1. PeakTuBBI 1 XUMHYECKOE 08.04.
Jemoncmpayuonnstii 3xcnepumenm Ne obopynoBaHue
10. «llonyuenue 600opoda peaxuyueii anIOMUHUA CO JlaTuuk TeMnepaTypsl IIIATUHO-
cMecyio cynvbhama medu u Xnopuoda Hampus» BBIi, TaTYUK TEMIIEPATYPHl TEPMO
TP MapHbII
Jemoncmpayuonnsiii sxcnepumenm Ne
11.3anumamenvnsie onvimol ¢
6000p00OM: lemarouiasn danka,
63pvlealOuuecs ny3vipu, 1emaruiuemolibHble
wapuxu.
29. «IIpaKkTHKYM N0 U3YYEHHUIO ra30B: KUCJI0POJa U 1. 15.04.
BOJOPOIA».
Pa3gen 3. [IpakTHKYM N0 H3yYEeHHIO CBOICTB BOABI H 9y
PacTBOpPOB
30. Bopa. MeTonbl onpenieneHus cocTaBaBobl - aHAJIU3 U 1. JlaTuuk 31eKTponpoBOJHOCTH, 22.04.
CHHTE3. TU(PPOBON MUKPOCKOIT
TP
Jlabopamopnutii onvim Ne 20.
«Onpedenenue 6000NP0OBOOHOIL u
QUCIMULIUPOBAHHOU 800bL)
31. dusnyeckre 1 XMMHYECKHAE CBOMCTBABO/IEI. 1. PeakTuBEI M XUMHUYECKOE 06.05.
TP obopyznoBanue JlaTank
Jlabopamopnuiii onvim Ne2l. ONITUYECKON THIOTHOCTH
OKpacka unouxamopoe ¢ neiimpaubHoiicpede
Jlabopamopnutii onvim Ne22.
Cpagsnenue npo6d 600bl: 6000RPOBOOHOIL,U3 20POOCKOZO
OMKPbIM 020 8000ema.
32. Bona — pactBopuTens. PacTBopsl. 1. Jatunk Temmneparyps 13.05.

P
Jlabopamopnutii onvim Ne 23.
«H3yuenue 3agucumocmu pacmsopumocmu

TMJIATHUHOBBIN




6euLecmea OmmeMnepantypoly)

33.

Hacpimennsie u HEHACHIICHHBIEPACTBOPBI.
TP

Jlabopamopnutii onvim Ne 24.«Habntodenue 3a
POCHOMKPUCHANTIO6)

Ludposoii MuKpockom
JlaTunk onTUYECKOM MIOTHOTH

20.05.

34.

Jlabopamopnuwiit onvim No 25.
«llepecoluiennulii pacmeop»

JaTtuuk Temmnepatypsl
MIJIATUHOBBII

20.05.

35.(8k)

IpakTuyeckas padora Ne 3
«Omnpenenenne KOHIEHTPALUH BelleCTB
KOJIOPHMETPUYECKUM MOKAIHNOPOBOYHOMY
rpaguky»

TP

PeakTuBBI 1 XUMUYECKOE
o0opynoBaHHUE, JATIAK ONTHYE-
CKOH IJIOTHOCTH

04.09.

36.

Kpucramnoruaparsl.

Jlabopamopnutii onvim Ne 26.
«Onpeodenenue memnepamypol paznoiceHus
Kpucmaniozuopamay

Jlatdauk TemnepaTyphl IUIATHHOBBINA

11.00.

37.

IIpakTHKYM 10 M3y4YeHHIO CBOWCTB BOABI H
PacTBOPOB».

JaTYuK ONTHYECKOM INIOTHOCTH

18.09.

38.

IIpakTHKYM 10 N3y4YeHHIO CBOWCTB BOABI H
PacTBOPOB».

JaTYuK ONTHUYECKOM INIOTHOCTH

23.00.

Pa3gen 4. OcHOBBI pacyeTHOI XUMHHI

39.

Mo — CANHHUIIA KOJINYECTBA BeH.IeCTBa.MOJ'I?IpHa?[ macca.
BrruucneHnus: moXuMH4YeCKUM YPaBHCHUSAM.

02.10.

40.

3akoH ABoraapo. MoJspHbIi 00beM ra3os.
OTHOCHUTEIbHAS IIOTHOCTH Ta30B. BrIunciienus mo
XUMHUYCCKHUM YPABHCHUAM.

09.10.

41.

O6paboTKa 3KCIIEPUMEHTAIBHBIX JaHHBIXC
UCIoNB30BaHKeM IuGpoBoii madopatopuu «Touka pocTay.
Yrenue rpadMKoB, THarpaMm

16.10.

42.

OObeMHBIE OTHOILIEHHS Fa30B MNPUXUMHYCCKUX PCAKIUAX

21.10.

Paznen 5. [IpakTukyM no U3y4eHUIO CBOICTB BellleCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COeTMHEeHM I

12

43.

Oxkcupisr: KIaccu(UKaus, HOMEHKIATypa,
CBOWCTBa, MMOTyYCHHE, TPUMCHCHUE.

TP

Jlabopamopuowtii onvim Ne27. Haoniooenue
pacmeopumocmu OKCUOOBATIIOMUHUA, HAMPUSl, KATbUU
u meou eeooe.

Jlabopamopnuwiii onbim No28

PeakTHBBI 1 XMMHYECKOE
obopynoBaHue

06.11




Onpeodenenue Kucnomuocmu- ocHOGHOCMU
cpeobl NOJIYHEeHHBIX PACMEOPOE C NOMOWbIO UHOUKAMOpa.

Jlabopamopuowtii onvim_Ne29.
Ilonyuenue yznekucnozo zaza u e3aumooeiicmeue e20 c
U36ECMKOBOIL 8000Il.

44. T'unpoxcunet. OcHoOBaHHA: KIIacCH(PUKAIIHS, Hatunk pH 13.11.
HOMCHKJIATypPa,MOJyICHUE.
TP
Jlabopamopnuuii onvim Ne 30. Bzaumooeiicmeue okcuoos
Kansyus u gpocghopa c 60001, onpedenenue xa- pakmepa
00pazoeasuiezoca 2UOPOKCUOAC NOMOUWLBIO UHOUKAMOPA.
Jlabopamopnuwiit onvim No 31
«Onpeodenenue pH paznuunvix cpeoy
IIpakTnyeckas padora Ne 4.
«Omnpenenenne pH pacTBOpoOB KUCJIOTH 1IeJ104 €l
45. XuMuueckue CBOICTBa OCHOBaHUH. Peakrust Hatuuk pH, nozartop o0béma 20.11.
HelTpanu3anuu. OKpacka HMHIUKATOPOB B INEJOYHOW H JKHJKOCTH, OIOpPETKA, JaTUUK
HeWTpanbHOU cpenax. [IpumMeHeHneocHOBaHUM. TeMIIepaTypbl JIATUHOBBIH,
TP JIaTYMK JaBJICHUS,
Jlabopamopnuwiit onvtm No 32. «Peakuyusn
Heumpanuzayuuy. /lemoncmpayuonHvlil
axcnepumenm N 12. «Ocnosanus.
Tennosoit 3¢pgpexm peaxyuu cuopoxcuoanampus c
yenexucavim 2azom» Jlabopamopuwiit onvim Ne33.
B3aumooeiicmeue pacmeopoe Kuciomco uienovamu.
Jlabopamopnutii onvim Ne34.
Ilonyuenue nepacmeopumsvix 0CHOBAHUIL
u uccneoosanue ux ceoiicme (na
npumepe zudpoxcuoa medu (11)).
46. AmdoTepHbIE OKCHIIBI K THAPOKCHIBI. JlaTurK ONTHYECKOH MIIOTHOTH 27.11.
Jlabopamopnuwiit onvim No35.
ITonyuenue amgpomepnvix ocnosanuil uuccieoosanue ux
ceoiicme (na npumepezudpokcuoa yunka (11)).
47. Kucnoter.  CocraB.  Knaccudukamms. Homenkiarypa. PeakTHBEI B XUMHYECKOE 04.12.
[Tony4yenue KUCIOT. obopymoBaHue
TP
48. XUMHUYECKHE CBOMCTBA KHCIIOT PeakTHBEI B XUMHYECKOE 11.12.

o0opyIoBaHue




P

Jlabopamopuotii oneim Ne36. Bzaumooeiicmeue memannoe
(maznus,yunKa, KHeenesa, meou) ¢ pacmeopPaAMuUKUCIOn.
Jlabopamopuotii oneim Ne37. Bzaumooeiicmeue oxcuoa
meou (11) uoxcuoa wunxa c pacmeopom cepHoiiKuciomol.
Jabopamopnuiii onbim_Ne38.

B3zaumooeiicmeue pacmeopoé Kuciom c
HEPaAcmeopUMbIMU OCHOBAHUAMU.

JlaTyuk ONTHYECKOW TIIOTHOTH

49, Comu. Knaccungukamnms. Homenknarypa. Crioco6st 1. PeakTuBbI U XUMUYECKOE 18.12.
MOJTY9IEHHUS COoIer o0opyioBaHue
50. IIpakTuyeckas padora Ne 5. 1. PeakTuBbl 1 XUMHYECKOE 23.12.
«IToyyeHHe MeHOTO KYIOPOCa» obopyioBaHue
51. CgoiicTBa coneit 1. PeakTuBBI 1 XMUMHYECKOE 15.01.
obopymoBaHue
52. IpakTnueckas padora Ne6. Pemienue 1. PeakTuBbl U XUMUYECKOE 22.01.
IKCIEPUMEHTATbHBIX 32124 M0 TeMe obopynoBaHue
«IIpakTHKYM N0 U3y4YeHHIO CBOHCTBBEIIECTB
OCHOBHBIX KJIACCOB HEOPraHMYeCKUX COeTNHEHHID)
53. «IIpaKTHKYM IO M3y4Y€HHIO CBOICTB BElIECTB OCHOBHBIX 1. PeaxTuBbl 1 XMMHYECKOE 29.01.
KJIACCOB HEOPTaHMYECKHX o0opynoBaHUe
COCAMHEHU».
54. «IIpaKTHKYM MO U3yYECHUIO CBOMCTB BelIECTB OCHOBHBIX 1. PeakTuBbl 1 XuMHYeCKoe 05.02.
KJIACCOB HEOPraHUYECKHX obopynoBaHue
COCAMHEHUH».
Pa3zjes 6. OCHOBBI ONBITHO-IKCIEPUMEHTAJILHOM U 164
NPOEKTHOM /1esiTeIbHOCTH
55. TexHnka 0€30MaCHOCTH MPH BHINOJHEHHUH CAMOCTOSTEIBHBIX | 1, PeakTuBrl 1 XIMHYIECKOE 12.02.
OIIBITOB U IKCIIEPHUMEHTOB B obopynoBaHue
JIOMAIIHAX YCIOBHSAX W C HCIIONB30BAaHHEM OOOPYIOBaHUS Jatuux pH,
XIUMHYECKOH J1Ta00paTOpHH.
56. Mpakruyeckast padora Ne7. OOpanieHAECO CTEKIOM 1. PeakTHBBI 1 XUMHYECKOE 19.02.
(crubaHue CTEKIIHHON TPYOKH, H3TOTOBJICHUE: TUTICTKH; 00opyI0BaHue
KallWUBIPOB; MPOCTSHIINX Y3JI0B; MPOCTSHUIIHX MPHOOPOB)
57. XUMHUYECKUN aHATN3: KAY€CTBEHHBIN U KOJIMYECTBEHHBIN 1. PeakTuBbl 1 xXMMHYeCKoe 26.02.
obopymoBaHue
58. TeopeTndeckne OCHOBBI OIBITHO- IKCIIEPUMEHTAIBHOW M | 1, 05.03.
POEKTHOM IS TETbHOCTH.
50. Bri60p Tembl ipoekTa. [lnanuposanue 1. 12.03.
JIeSITeIIbHOCTH.
60. IToarotoBka npoekrta. CO0p MHPOPMAIIUU IO JAHHOH Teme. | 1], 19.03.

MOHGHHpOBaHHGHpOCKTHOﬁ JACATCIIBHOCTU.




61-64. Brinonnenue yueOHBIX IIPOEKTOB,OTIBITHO- PeakTuBbI 1 XMIMHYECKOE 02.04.
SKCIIEPUMEHTAIBHBIX Pa0oOT. obopynoBaHue 09.04.
IIpakTnueckne padoTbl MO TeMaM IPOEKTOB 16.04
yYammxcst o
65. IMoaroToBKa y4eOHBIX IPOEKTOB K 3aIUTE 23.04.
66. 3amuTa NpoeKTOB 07.05.
67. 3aiuTa NpoeKTOB 14.05.
68. O06001eHIE, CUCTEMATH3AIMS U KOPPEKIIUS 3HAHUN 23.05.

y4aIuxcs 3a Kype
«IKcneprMeHTAIbHAsE XUMUS,
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