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IlosicHuTeNBLHAS 3alIHCKA

Ha 6a3e nentrpa «Touka pocra» obOecredyuBaeTcsi pealu3anusi 00pa3oBaTENbHBIX IPOTPAMM ECTECTBEHHOHAYYHOW pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAHHUSIMHU 3aKOHOJATENICTBA B cdepe obOpa3zoBaHuss M ¢ ydu€roM pekoMmenmanuii denepanpbHOro omeparopa ydeOHOTO
npeaMera « XuMus.

Pabouyass nporpamma cocraBjieHa Ha OCHOBe CJIEAYHOIIUX JOKYMEHTOB:

e dyHIamMeHTAIBHOTO s/Ipa cosepKaHus 001Iero 0Opa3oBaHus U B COOTBETCTBUU ¢ ['ocy1apCcTBEHHBIM CTaHAAPTOM O0I1IEro 00pa3oBaHUs
(npuka3z MunucrtepcTBa o0pa3oBanus U Hayku Poccuiickoit deneparmn ot 17.12.2010 r. Ne 1897).

o DepnepanbHOro 3aKkoHa «O06 0O6pazoBannn B Poccuiickoit denepanmm» Ne273-D3 ot 29 nexabps 2012.

e [IlpumepHoli mporpaMmMbl OCHOBHOTO 00IIero odopa3zoBaHus Mo XMMUU s 8-9 kiaccoB, gomyuieHHast JlemapramMeHToM 00pa30oBaTelbHbBIX
MporpamMM U CTaHJapToB oO1iero oopazosanust MO PO.

e TpeOoBaHuii kK pe3yJibTaTaM OCHOBHOTO OOIIETO 00pa3oBaHUs, IMPEJCTABICHHBIX B (eaepaibHOM TOCyIapCTBEHHOM O00pa3oBaTelIbHOM
cTaHzapTe ol0uiero o0pa3oBaHUs BTOPOTO MOKOJEHMsS. B HUX TakKe YUMTHIBAIOTCS WJEU Pa3BUTHA U (POPMUPOBAHUS YHUBEPCAJIbHBIX
y4eOHBIX IECHCTBHI 711 OCHOBHOTO OOIIIero 0Opa3zoBaHus.

e Meroauueckux peKoMeHJalui MUHHCTepcTBa mnpocBenieHus Poccuiickoit @enepaunu no «Peannzanuu oO0pa3oBaTeNbHBIX MPOTrpPaMm
€CTECTBEHHOHAyYHON U1 TEXHOJIOTUYECKOM HaNpaBJICHHOCTEW MO XUMHUHM C HCIOJb30BaHHWEM 00opylaoBaHus I1ieHTpa «Touka
pocTa»(yTBEep KIACHBI pacropsskeHrneM MuHncTepceTBa npoceerieHus Poccniickoit @eneparuu ot 12 ssuBapst 2021 r.Ne P-6).

B 00yuenun xumuu O0sbIIOE 3HAYEHHE UMEET HKCIIEPUMEHT. AHAIM3UPYsSI Pe3yIbTaThl NPOBEAEHHBIX ONBITOB, yYalllUecs yOeKAat0Tcs B TOM, 4YTO
T€ WIM HWHBIE TEOPETUUYECKHE INPEJICTABIECHHUS] COOTBETCTBYIOT WJIM IIPOTHUBOPEYAT PEATBHOCTH. TOJIBKO OCYIIECTBIISAS XMMUYECKUIN 3KCIEPUMEHT
MOXHO IPOBEPUTH JOCTOBEPHOCTh IIPOTHO30B, CIEJIaHHbIX HAa OCHOBAaHMM Teopuu. B mponecce skcnepuMeHTanbHOH paldoOThl ywaliuecs
NpUOOPETAIOT ONBIT MO3HAHUS PEAIbHOCTH, SABJISIOIIMNICS BaXKHBIM 3TanioM (OPMUPOBAHUSI y HUX YOEXKIEHMH, KOTOpbIE, B CBOIO O4Yepellb,
COCTaBJISIFOT OCHOBY Hay4YHOI'O MUPOBO33PEHUSI.

Breapenue o0opynoBanus nuudpoBoii 1adboparopun neHTpa « Touka pocTa» MO3BOJUT KAaUYECTBEHHO U3MEHUTH IpoliecC 00yUEeHUs] XUMUU.
KonnuecTBeHHbIE 3KCIIEPUMEHTHI MO3BOJIAT IOJy4YaTh JIOCTOBEPHYIO MH(POPMALMIO O NPOTEKAHMM TE€X WJIM MHBIX XMMHMUYECKUX IIpolieccax, O
cBolcTBax BellecTB. Ha OCHOBE MOJIyYEHHBIX IKCIEPUMEHTAIBHBIX JaHHBIX 00y4aeMble CMOTYT CAMOCTOATENBHO JIeNIaTh BBIBOJIbI, 0000IATh
pe3yJbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OYJIET CIIOCOOCTBOBATH MOBBIIICHUIO MOTHUBAIIMU O0YUYEHHUS LIKOJIbHUKOB.

s u3ydeHus npeaMera «XHMHsS» Ha 3Tare OCHOBHOro obmiero oOpasoBanus otBoautcs 140 yacos:

8 xmacc —70 4acoB;

9 kimacc —70 gyacoB (68 4acoB Mo MIAHUPOBAHUIO).

JlanHass oOpa3oBarenbHasi mporpamMma OOECHEeYMBAET YCBOEHHE YYAIIUMUCS BaXKHEHIIUX XMMHYECKUX 3aKOHOB, TEOPUM M TOHSTHIA;
(hopMupyeT NnpeacTaBlIeHHEe O POJIM XMMHHU B OKPY’XKAIOIIEM MHUpE U JKM3HU 4esoBeKa. IIpu 3TOM OCHOBHOE BHHMAaHHE YIEISAETCS CYLIHOCTH
XUMHMYECKUX PEAKIIMI U METOIaM UX OCYIIECTBIICHUS.

OJIHUM U3 OCHOBHBIX MPHUHIUIOB OCTPOEHUSI IPOTPAMMBI SIBISETCS MPUHIUIT JOCTYITHOCTH. DKCIIEPUMEHTAIIBHBIE TaHHBIE, TIOJyUYEHHBIE
y4allMMHCS IIPU BBIIIOJHEHUN KOJMUYECTBEHHBIX OIBITOB, ITO3BOJISIOT YYAIIMMCS CAMOCTOSITENILHO JI€JIaTh BBIBOJbI, BBISIBISITH 3aKOHOMEPHOCTH.
[Toxxonpl, 3aoKeHHbIE B COJEpPYKaHME IPOrpaMMbl Kypca, CO3Jal0T HEOOXOAMMBIE YCIIOBHS JUJIi CUCTEMHOI'O YCBOEHHMS YYaIllUMHUCS OCHOB
HayKH, JI1 00eCIIeUeHHs Pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ACHCTBUS OOyUYEHHUSI Ha JTMYHOCTD yuaierocsi. @opMupyeMblie 3HAHUS JTOTKHBI



CTaTh OCHOBOM CHUCTEMBI YOEKICHHH IIKOJIbHUKA, IECHTPAJIBHBIM SIIPOM €r0 HAyYHOTO MUPOBO33PEHUS.

Ha 6a3e uentpa «Touka pocra» obecrneunBaeTcs peanu3anus oOpa3oBaTeIbHBIX MPOTrpaMM €CTECTBEHHOHAYYHOH W TEXHOJOTHYECKOM
HaIpaBJICHHOCTEH, pa3pa00TaHHBIX B COOTBETCTBUU C TPEOOBAHMSIMH 3aKOHOAATENLCTBA B cepe 00pa3oBaHus U ¢ y4ETOM pekoMeHaanuii dene-
paJIBbHOTO OomepaTopa y4eOHOro npeaMera « XuMus».

OGpa3zoBarenbHasi MporpaMMa MO3BOJIIET UHTETPUPOBATh PEAIM3yEeMbIE MOIXO0/IbI, CTPYKTYPY M COJepKaHWe IIPH OpraHU3aui O0ydeHU S
XUMHUHU B 8—9 Kiraccax, BRICTPOEHHOM Ha 0a3e JIF000ro U3 JOCTYIHBIX yaeOHO-MeToauueckux komiuiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka pocta» npu peannsauuu ganHoi OIl mos3BoisieT cozdame yciosus:

— IS pacUIMpPEHUsi COAEP>KAHMS IIKOJIBHOIO XMMHUYECKOTo 0Opa3oBaHUS;

— 1715 MOBBILIEHUS TO3HABATEIbHOM aKTHBHOCTH OOYYaroIIMXCSl B €CTECTBEHHOHAY4YHOM 00jacTy;

— IS pa3BUTHUS JIMYHOCTU peOEHKa B Mpoliecce 00ydYeHUs: XMMHH, €ro CIIOCOOHOCTEH, POPMUPOBAHUS U YJIOBJIIETBOPEHHUS COLIMAJIBHO
3HAYMMBbIX UHTEPECOB U MOTPEOHOCTEN;

Ui paboThl ¢ OJapEHHBIMU LIKOJIbHUKAMM, OPTaHU3AlMK UX Pa3BUTHS B Pa3IMUYHbIX 001acTAX 00pa30BaTENbHOM, TBOPUYECKOM AEATEIbHOCTH.
ean u 3apaun

— Peanuzanus ocHOBHBIX 00II€00pa30BaTEIbHBIX MPOrpaMM IO y4eOHBIM MpPEIMETaM €CTECTBEHHOHAYyYHOW HAaIpaBJICHHOCTH, B TOM YHUCIIE B
pamMKax BHEYPOUHOU JIESTENbHOCTH 00Yy4aroIInXCs;

— BBEJEHHE COBPEMEHHBIX CpEICTB OOyueHUS U BOCIUTAHUS I U3y4eHHUS (B TOM YHCJIE SKCIEPUMEHTAIBLHOTO) IUCHMIUIMH (MOIYNEH)
€CTECTBEHHOHAY4YHOH  HANpaBIEHHOCTH INPU  pEIM3alUd  OCHOBHBIX  00mIe00pa3oBaTeNbHBIX  HPOTpaMM U JIOTOJIHUTENIBHBIX
00111€00pa30BaTENbHBIX IPOrPaMM, B TOM YHCIIE I PACIIUPEHUS COAEp KaHU yueOHOro mpeaMera « XUMHUS».

— BOBJICUEHHE YJALIUXCS B IPOEKTHYIO IESATEIBHOCTb.

[IpodnpHbBIN KOMIUIEKT 000pynoBaHus 1eHTpa « Touka pocta» obecrieunBaeT d3(PHEKTUBHOE JOCTHKEHUE 00pa30BaTEIbHBIX PE3YyJIbTaTOB
00y4YaromuUMHICS 10 MpOrpaMMaM €CTECTBEHHOHAYYHOW HAIPaBJICHHOCTH, BO3MOXKHOCTh YIITyOJEHHOTO U3YUYEHHUSI OTMICIIBHBIX MPEIMETOB, B TOM
gucie sl (OPMUPOBAHUS H300PETATEIBCKOTO, KPEAaTUBHOTO, KPUTHYECKOTO MBIIUICHUS, pa3BUTHS (YHKIIMOHAIBHON TPaMOTHOCTH Y
00y4Yaromuxcs, B TOM YUCJIE €CTECTBEHHOHAYYHOU U MAaTEMaTHYECKOM.

DKCIIEPUMEHT SIBIIICTCS. MCTOYHUKOM 3HAHWM W KPUTEpPUEM WX HWCTHHHOCTH B Hayke. KOHIENIHMsT COBPEeMEHHOTO OOpa3oBaHUs
MOApa3yMeBaeT, YTO B Y4YEOHOM OKCIEPHUMEHTE BEAYIIYI) pOJb JOJDKCH 3aHATh CAaMOCTOSTEIBHBIH KCCIICIOBATCIIbCKAN YUYCHHYCCKUM
AKCIICPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTAIBHBIEC UCCIEOBAHUS 110 XUMHUHU yKE€ TPYIHO MPEACTaBUTh 0€3 HCIOIb30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO U
unpoBbIX U3MEpPUTENbHBIX TTpubopoB. B ®denepanbHom ['ocynapcteennom O6pazoBatensHom Crangapre (OI'OC) mpomnucaHo, YTO OAHUM U3
YHUBEPCAJBHBIX YUEOHBIX AEHCTBUMN, MPUOOPETAEMBIX YUAIIUMUCS, JOJDKHO CTaTh YMEHHUE
«IIPOBEJICHHS OIBITOB, MPOCTHIX SKCIEPUMEHTATBHBIX HCCIEIOBAHHM, MPSIMBIX U KOCBEHHBIX HU3MEPEHMI C HCIOJIb30BAHHUEM aHAJIOTOBBIX U
UU(POBBIX U3MEPUTEIBHBIX MPUOOPOBY.

Y4eOHbIl AIKCIIEPUMEHT M0 XUMHH, IPOBOJIMMBIN Ha TPAJIUIIMOHHOM 000pyI0BaHUH, 0€3 MpUMEHEHUs TUPPOBBIX Ta00paTOPUil, HE MOXKET
TO3BOJIUTH B TIOJTHOM Mepe PelINTh BCE 3a/1a4id B COBPEMEHHOM MIKOJIE. DTO CBSA3AHO C PSAJIOM MPUYUH:

—  TpaguIMOHHOE IIKOJIBLHOE OOOpPYJOBAaHHME W3-3a OTPAHUYCHUS] TEXHHYECKHX BO3MOXXHOCTEH HE TMO3BOJSET MPOBOAUTH

MHOTHE KOJIMYECTBEHHBIE NCCIIETOBAHUS;
—  JUTUTENBHOCTH MPOBEJIECHUS XUMUYECKUX UCCIECIOBAHUI HE BCErlla COTJIACYeTCSl C JIUTENbHOCTHIO YYEOHBIX 3aHSTHUMH;
- BO3MOXHOCTb IMPOBCACHHUA MHOTHUX I/ICCHCI[OBaHI/H‘/JI OTPAaHUYINBACTCA Tpe6OBaHI/ISIMI/I TEXHUKU 6630HaCHOCTI/I u ap.



Hudposas nadbopaTopusi TOITHOCTHIO MEHSIET METOJIUKY M COJIEPKAHUE SKCIIEPUMEHTAIBHON JIEITEIIbHOCTH U PEIIAeT BhIIICTIEPEUUCIICHHBIC
HpO6JICMBI. ]_I_[I/IpOKI/IfI CIICKTP AAaTYUKOB IIO3BOJACT YyYallIMMCA 3HAKOMHUTLCA C IIapaMeTpaMu XHUMHUYCCKOI'O JSKCIICPUMCHTA HE TOJIBKO Ha
KaueCTBEHHOM, HO M Ha KOJM4YeCTBEHHOM ypoBHe. LludpoBas nmabopaTopusi MO3BOISET BECTH JIMTEIBHBINA IKCIIEPUMEHT AK€ B OTCYTCTBHE
SKCIIEPUMEHTATOpPA , 4 YACTOTAa UX U3MEPEHUIN
HEIO/BJIACTHA YEJIOBEYECKOMY BOCIIPHSTHUIO.
B mpouecce GhopmMupoBaHUs IKCIIEPUMEHTAIBHBIX YMEHUH YYEHHK O0OydaeTcs MpencTaBlIsATh MH(POpMAIHMIO 00 MCCIeIOBAHUN B YETHIPEX BHAAX:
- B Bep6aJII)HOMI OIIUCBIBATHh SKCICPHUMCHT, CO3[4aBaTb CJIOBCCHYIO MOJACJIb 3KCIICPHUMCHTA, (1)I/IKCI/IpOBaTI> BHUMAHHUC Ha HU3MCPACMBIX
BCJIIMYMHAX, TCPMUHOJIOTUHA,

— B TAOJIMYHOM: 3aIIOJTHATH TAOJUIIBI JAHHBIX, JISKAIIUX B OCHOBE IMOCTPOCHUS TPaPUKOB (IIPU 3TOM y YUaIIUXCSl BOZHUKACT IIEPBUYHOC
MpEeICTaBIEHUE O MaclITadaxX BEJIMYHH);

— B rpau4eckoMm: CTpOUTh I'padUKU MO TAOJIMYHBIM JAaHHBIM, YTO JAET BO3MOKHOCTh II€PEX0Jia K BBIIBUKEHUIO TMIOTE3 O XapaKTepe
3aBUCUMOCTU MCKAY BCIMYMHAMHU (HpI/I O9TOM YUYHUTCJIb IIOKa3bIBACT IMPCUMYIICCTBO B BH3YyaJIU3alluH 3aBUCUMOCTEN MEKIY
BCJIMYWMHaAMHM, HAaTJIAAHOCTh U MHOFOMCpHOCTL);

— B BUJE MaTeMaTUYECKUX YpaBHEHUH: /1laBaTh MaTeMaTHUECKOE€ OINMMCAHUE B3aWMOCBS3M BEJIWYHMH, MaTeMaThyeckoe o0oOIIeHue.

[Iepexon oT Kaka0rO STana MpeAcTaBlIeHUs MH(OpMaIMy 3aHMMAaeT JOBOJIBHO OOJBIIONW MPOMEXYTOK BpemeHu. B 7—=8 kmaccax sToT
Mpolecc He0OX0IMM, HO B CTapIIMX KilaccaXx MOXHO ObLIO ObI 3TO BpeMsl MOTPATUTh Ha pelleHue 0osee BaXXHbIX 3a/1a4. B aToMm miiane unugposbie
sabopaTopuu CyIIECTBEHHO KOHOMSAT BpeMs. DTO BpeMsi MOKHO moTpaTuth corsiacHo ®I'OC Ha popmupoBaHHEe HCCICTOBATEIBCKUX YMEHUMN
y4allMXxcs, KOTOPbIE BBIPAYKAIOTCA B CIEAYIOIMNX JCUCTBUAX:

—  ompezesieHue MpoOIeMBbl;

— IIOCTaHOBKA HCCIJIEIOBATEIBCKOW 3a7auu;

— IUIAHUPOBAHUE pEILICHUs 3a/1a4H;

—  IIOCTPOECHHE MOJEIIEH;

—  BBIJIBM)KCHHE T'MIIOTE3;

—  DKCIIEpUMEHTAJIbHAsI NIPOBEpPKA THIIOTE3;

—  aHaJIM3 JAHHBIX YKCIEPUMEHTOB WU HAOIIOICHUI;

—  ¢dopMynupoOBaHHE BBIBOJIOB.



COJEPKAHUE ITPOI'PAMMBbI

8 kiacc (70 wacoB) ¢ ucnob30BaHneM 060py10BaHus HUPPOBOii

Jabdoparopun «Touka pocray»
Paznen 1. OcHOBBI IKCHepPUMEHTANBHOI Xumun (22 )
XHUMHS — HayKa dKCIepUMeEHTanbHas. BBoaHbI MHCTpYKTax 1o Th
Hemoncmpayuonnwiii 3xcnepumenm Ne 1.03HakomiieHue ¢ 1abOpaTopHbBIM 000pYAOBaHUEM; NMPUEMBI 0€30MIaCHON pabOThl C HUM.
Ilpakmuueckas padoma Ne 1. IlpaBuiia TeXHUKH 0€3011aCHOCTH ITpU padoTe ¢ 1adopaTOpHbIM 000pyloBaHMEM. M3yueHue cTpoeHus IIaMeHn
MeTtonbl MO3HAHUS B XUMHUU. DKCIIEPUMEHTAJIbHbBIE OCHOBBI XUMUHU
Jlabopamopnuiit onvim Nel.PaccMOoTpeHNE BEIIECTB € pa3InyHbIMU (PU3MYECKUMHU CBOCTBaMU (Me/lb, ’KeJe30, IUHK, Cepa, BOAa, XJIOPUI HaTpUs
Jla6opamopnutit onvtm Ne 2. «J10 Kakoil TeMnepaTypbl MOYKHO HarpeTh BEIIECTBO?»
Jlabopamopnuotit oneim Ne3./3ydyeHre CBOWCTB BEIIECTB: HarpeBaHWUE BOJIBbI, HarpeBaHue okcuaa kpemuus (IV).
Jlabopamopnutii onvim Ne 4. «I3MepeHne TeMIiepaTypbl KUIIEHUS BOJIbI C TOMOIIBIO TaTYNKA TEMIIEpaTyphl U
TepMmomeTpa» Jlabopamopnwtit onvitm Ne 5. «OnpeneneHne TeMnepaTypsl IUIABJICHUS U KPUCTAIIU3AlMN METAIIA
[lepBoHauanbHbIe XUMUYECKHUE MOHATHS. YMCThIE BELIeCTBa U CMECU
Jlabopamopuwtit onvim Ne6. ViccnenoBanne GU3MUECKUX U XUMHUYECKUX CBOMCTB MPUPOJHBIX BEHIECTB (M3BECTHSIKOB).
Yucrtele BemiecTBa U cmecu. CriocoObl pa3aeieHHsl CMecei: IelicTBUEe MarHUTOM, OTCTauBaHue, (GUIbTPOBAaHKE, BhIIapUBAaHKE, KPUCTAIUIN3AIlus,
JTACTUIIIISILIMSL.
Jlabopamopnuotit onvtm Ne'[. Pa3nienieHre cMecH KeJIe3HBIX OTTUIIOK U CEPBI C TIOMOIILI0 MarHUTA.
Jlabopamopnotit onvim Ne8.IIpUroToBJICHHUE U pa3/ICIICHUE CMECH KeJie3a B CEPhI, pa3JieliecHnue cMeCH HeTH U BOJIBI (PaCTUTEILHOTO Macia u
Bonbl). IIpakmuueckasn paboma Ne 2. OBnaieHre HaBbIKAMH pa3JIeJICHUs] OJHOPOIHBIX U HEOJTHOPOIHBIX CMECEH: OTCTauBaHUE,
(bunbTpOBaHKe, BBITApUBAHUE, KPUCTAIUIM3ALMS, TUCTUILISIIUS (IEPErOHKA).
Ouznyeckue U XUMHUYECKUE SIBICHMUSL.
Jlemoncmpayuonnwtii Ikcnepumenm Ne 2. «BplieneHue U MOTJIONICHNE TEIUIa — NPU3HAK XUMHYECKON peaKiui)
Jlabopamopustii onetm Ne9.llpumepsl GU3UUECKUX SIBICHUIN: CTHOAHHME CTEKJIIHHON TpPYyOKH, KUIISTYEHUE BObI, IJIABICHUE
napaduna. Jlabopamopustii onvtm Nel(.ITpuMepbl XUMHYECKUX SBJICHUI: TOPEHUE NPEBECHUHBI, B3aUMOJICHCTBUE MpaMopa ¢
COJISTHOM KHUCIIOTOW. ATOMBI U MOJIEKYJIbI, HOHBI. BelllecTBa MOJIEKYISIPHOTO B HEMOJIEKYJISIpHOTO cTpoeHus. Kpucramnmuueckue
peLIeTKH.
Hemoncmpayuonnsiii onvim Ne 3.« TemnepaTypa IUIaBJI€HUS BEIIECTB C Pa3HBIMHU TUIIAMU KPUCTAIUIMYECKUX PELIETOK
IIpocTble u croxHbIE BelecTBa. XUMHYECKUH 2JIEMEHT. XUMUUYeCcKui 3HaK. [IpocTeie BenmecTBa: MeTauibl U HEMETAJUIBL.
Jabopamopnutit onvim Ne 11. 3HakoMCTBO ¢ 00Opa3liaMu IPOCTHIX BEIIECTB: METAJUIOB U HeMeTa/lIoB. Onucanue
CBOWCTB. Jlabopamopnuutii onvtm Nel2.VI3yueHne oOpa3lioB METAIJIOB U HEMETAJIOB (CEPHI, JKelie3a, aTlOMUHUS,
rpaduta, Meu 1 11p.). CIoKHbIE BEIIECTBA UX COCTaB U CBOMCTBA.
Jlabopamopnuwui oneim Ne 13. 3HakoMCTBO ¢ 00pa3liaMM CIIOKHBIX BEIECTB, MUHEPAJIIOB U TOPHBIX Mmopoja. OmnucaHue CBOMCTB.
Jlemoncmpayuonnwtii Ixcnepumenm Ne 4. «PaznoxeHre BOJBI IEKTPUIECKHUM TOKOM)
Jlabopamopuwtii oneim Nel4.VicnibiTaHue TBEpAOCTH BELIECTB € TOMOIIBI0 Koyutekiuu «lllkana
TBEpPAOCTH». POPMYJIbI CIIOKHBIX BellecTB. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTBA.




Jemoncmpayuonnutit skcnepumenm Ne 5. «Paznoxxerue ocHoBHOro kapoonarta meau (I1) (maaxura)y
DOopMyIJIbI CII0KHBIX BElIECTB. KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BelecTBa. HazBaHus CI0KHBIX BELIECTB. PeakTUBEI.
DTHUKETKH.

3aKOH COXpaHEHUsI MACChl BEIIECTB.

Hemoncmpayuonnstii skcnepumenm Ne 6.«3aK0H COXpAHCHUS MACCHI BEIIIECTBY»

XUMHUYECKHE TPEeBpaIleHUss. XUMAYECKUE PEaKINH.

Jlabopamopnuiit onvtm Nel5.11pyusHaky NpOoTEKaHUS XMMUUECKUX PEAKIMi: HarpeBaHWe MEIHOM MPOBOJIOKHU; B3aUMO/IEIICTBUE PACTBOPOB
€KOT0 HaTpa U XJIOPUJA MEJIN; B3aUMOJICHCTBUE PACTBOPOB YKCYCHOM KHUCIIOTHI U TUAPOKapOOHaTa HATPHSI.

XUMHUYECKHE ypaBHEHUS. BBIITOJIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHUN 110 COCTABJICHUIO YPABHEHUM XUMUYECKUX PEAKIIUI

THUIbl XUMHUYECKUX pPEaKIUN

Jlabopamopnutii onetm Nel6. Tunbl XUMUYECKUX peakinii: pa3noxenue ruapokcuaa meau (11); B3aumoeiicTBue xeles3a ¢ pacTBOPOM XJIOPHIA
menu (11), B3aumoneiicteue okcuaa meau (1) ¢ pactBOpoM CoNISTHON KUCTIOTHI.

ITonroroska k I'A, BIIP.

Tecmoegwiii konmpons. «OCHOBBI HKCIEPUMEHTAIBHON XUMUM.

Pa3jen 2. IIpakTHKYM 110 M3y4Y€HHUIO ra30B: KHCJI0poaa v Boaopoaa (7 4)

Kucnopoa. Peakiuu, ucnonp3dyeMble i MOJTyYEHUs KUCIOpOJa B J1abopatopuu

Hemoncmpayuonnstit akcnepumenm Ne 7. «Ilonyuenue u cobupanue Kuciaopoa B 1abOpaTOPUHU U 3aI0JIHEHUE UM T'a30METPay
XrMHUUYECKHUE CBOMCTBA KUCTOpoaa. OKCUIBI.

Jlabopamopuotit onbtm Nel7.«I'openue cepbl U pochopa Ha BO3AyXE U B KUCIOPOJICH

Jlabopamopnutii onvim Nel8.«I'opeHue xenesa, MEIH, MArHUS HAa BO3yXE U B KUCIIOPOE»

Jlabopamopmnutit onstm Nel9. Paccmorpenue o0pasros okcuaos (yriepoaa (1V), Bogoponaa, pocdopa, Meau, KalabIus, jKejie3a, KpeMHU).
IToaroroBka x I'MA, BIIP

Bo3nyx u ero cocras.

Jlemoncmpayuonnwtii 3kcnepumenm Ne 8. «OnpeneneHrue cocraBa BO3AyXa»

Bonopon. [Tonyuenue Bonopoaa. Mepsl 6e3onacHocTu npu padote ¢ BogopoioM. [IpoBepka Ha uuctoty. ['pemyunii ras.
Hemoncmpayuonnstii Ikcnepumenm Ne 9. «Ilonydenue u cobupanue Bojgopoaa B jadoparopun. Onsit KaBenauiiay

Xumuueckue cBoicTBa Bojiopoaa. [Ipumenenue.

Hemoncmpayuonnstit Ixcnepumenm Ne 10.«Ilonyuenne Bogopo/ia peakiinueil aTloOMUHIS CO CMECHIO CyJb(daTra MeIU U XJIOPUIa HATPUS»
Jemoncmpayuonnwtii Ikcnepumenm Ne 11.«3aHuMarenbHbIe ONMBITHL C BOJOPOJOM: JieTaromias O0aHKa, B3pBIBAIOIIMECS IMYy3bIPH, JETAIOIINE
MBUIbHBIE IIAPUKHU.

Tecmogwiit Konmpoaw. «IIpakTUKyM O U3Yy4EHHUIO Ta3oB: KMCIOPOAA W BOJIOPOJay.

Paznen 3. [IpakTHKYM 10 M3y4Y€HHIO CBOICTB BOABI M pacTBOpoB (9 1)

Bopna. MeTonsl onpefiesieHHs COCTaBa BOJbl - aHAJIN3 U CUHTES.

Jabopamopnuwiit onvim Ne 20.«OnpeneneHre BOJONPOBOAHON U JUCTUILTUPOBAHHOM

BOJbD» PU3NYECKHE U XMMUUYECKHE CBOWCTBA BOJBI.

Jlaoopamopuwviit oneim Ne21.Oxpacka UHAUKATOPOB B HEUTPAIBHOM cpene

Jlabopamopnustii onbtm Ne22.CpaBHeHHE POO BOIBI: BOJOTPOBOAHOM, U3 TOPOJACKOTO OTKPBITOTO

BosoeMma. Boga — pactBopurens. PacTBopsl.

Jabopamopnutit onvtm Ne 23. «/13ydeHue 3aBUCUMOCTHA PAaCTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPBD)



HaCBIHICHHBIC 1 HCHACBIIICHHBIC PACTBOPHbI.
Ja6opamopnutii onvim Ne 24. «Habato0enue 3a pocmom Kpucmaniioe)

Jaboopamopnusiit onvim Ne 25. «Ilepecvlujennvlit pacmeop»

Ilpakmuueckaa paboma Ne 3 «Onpedenenue KOHYEHMPAUUU EULECME KOTOPUMEMPUUECKUM MENO0OM NO KATUOPOGOUHOMY ZPAPUKY»
Kpucrajutornaparsr.

Jlabopamopnuuiii oneim Ne 26.«Onpedenenue memnepamypvl pazioHceHus KpPUCmaniouopamay

IToaroroeka x I'MA, BIIP

Tecmogolit konmpons: «IIpakTUKyM 10 U3yYEHHUIO CBOMCTB BOJbI U PAaCTBOPOBY.

Pa3nen 4. OcHoBbI pacueTHOM xumMuu (4 4)

Monp — eauHHUIA KOJIMYEeCcTBa BelllecTBa. MossipHast Macca. BeraucieHus o XuMH4E€CKUM YPaBHEHUSIM.

3akoH ABoraapo. MossipHbIil 00beM Ta30B. OTHOCUTEIbHAS TIJIOTHOCTH Ta30B.

O0paboTka PKCHEPUMEHTATIbHBIX JIAaHHBIX C UCHOJb30BaHUEM Iu(ppoBoil nadopatopun «Touka pocray.UteHue rpagukoB, Auarpamm
Paznen 5. [IpakTHKYM N0 HM3Y4YeHUI0 CBOWCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPraHMYecKHX coequHeHmii (12 4)

Oxcuppl: kinaccuuKkalys, HOMEHKIIaTypa, CBOICTBa, MOJydeHHE, TPUMEHEHHE.

Jlabopamopnuwtit oneim Ne27. HabGmoaeHne paCTBOPUMOCTH OKCHIOB ATFOMUHHUS, HATPUS, KAJIbIUS U MEIU B BOJIC.

Jlabopamopnuiit onvrm Ne28.OnpeneneHne KUuCIOTHOCTU-OCHOBHOCTH CPE/Ibl MOJIYYEHHBIX PACTBOPOB C ITOMOIIIBIO

uHaukaropa. Jlabopamopmuuwtii onvtm Ne29. [lonydeHue yrieKkucioro raza u B3auMo/JIeHCTBUE €ro ¢ U3BECTKOBOM BOJOM.

I'unpoxcunpl. OcHOBaHUS: KiacCU(pUKaAILUsi, HOMEHKIATypa, MOJydeHHE.

Jlabopamopnuwtit onetm No3(0.B3anmoneicTBue OKCUIIOB Kbl U hocdopa ¢ BOJION, ONpeeIeHIE XapaKkTepa 00pa30oBaBIIerocs THIAPOKCHIA
C MMOMOUIBIO HHANKATOPA.

Jlabopamopustit onotm Ne 31.«Onpenenenune pH paznuunbsix cpeny

Ilpakmuueckan pavoma Ne 4 «Onpenenenne pH pacTBOPOB KHUCIIOT U MICIIOYCH»

XUMHUYECKHE CBOMCTBA OCHOBaHMH. Peakuus HedTpanuzamuu. OKpacka MHIAUKATOPOB B IIEJIOYHOW W HEWTpalbHOU cpenax. IIpumeHeHne OCHOBaHUIA.
Jlabopamopuotit onvim Ne 32.«Peakius HEUTpaIM3aNy.

Jemoncmpayuonnstii 3kcnepumenm Ne 12.«OcnoBanus. TernoBol 3pdekT peakuuu THIPOKCHIA HATPHUS C YIIIEKUCIBIM Ta30M»»
Jlabopamopnwiii onetm Ne33.B3aumoneiicTBUEe pacTBOPOB KHUCJIOT CO IIEJIOYaMHU.

Jla6opamopnutii onetm Ne34.11oirydeHre HEpaCTBOPUMBIX OCHOBaHHU U MCCIIeJOBaHUE UX CBOMCTB (Ha pumepe ruapokcuaa meau (11)).
AmboTtepHble OKCUJIBI U TUIPOKCHUBI.

Jabopamopnutii oneim Ne35.11onydenne ampOTEpHBIX OCHOBAHUI U MCCIICIOBAHNUE UX CBOMCTB (Ha mpumMepe ruapokcua muaka (11)).
Kucnotel. Cocras. Kitaccudukanus. Homenknarypa. [Tonmyyenue Kucnor.

XHUMHUYECKUE CBOWCTBA KUCIIOT

Jlabopamopustii onetm Ne36.B3anmMojieiicTBie METa/UIOB (MarHus, IIMHKA, JKelle3a, MeJI) C pacTBOpaMHU

kuciot. Jlabopamopnotit oneim Ne37.BzaumoneiictBue oxcuaa menu (1) m okcruna nmHKa ¢ pacTBOpom

cepHOM KHUCHOTHL. Jladopamopuwviii onvim Ne38. B3auMoaelcTBUE pacCTBOPOB KHCJIOT ¢ HEPACTBOPUMBIMU

ocHoBaHussMu.Conu. Knaccugpukanus. Homenknarypa. CrnocoObl moiydeHust cosen

Ilpakmuueckaa pavoma Ne 5. «IlogydeHue MEIHOTO KyIopoca

CpolicTBa coseil. ['eneTnueckas CBsI3b MEKIYy OCHOBHBIMM KJIaCCaMHM HEOPraHMYECKUX COEIMHEHMI

IIpakTnyeckas padora Ne6.Pemenne skcriepuMeHTAIbHBIX 3a1a4 110 TeMe «IIpakTHKyM M0 N3y4EHHUIO CBOMCTB BELLIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COECIUHEHMI



IToaroroska xk ' 1A, BITP

Tecmoeswtit konmponwp: «[IpakTUKyM 10 W3YyYEHHUIO CBOMCTB BEILECTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCOUHEHUIN».

Pa3znesn 5. OcHOBBI ONBITHO-IKCIIEPMMEHTAIBHON U NMPOEKTHOH AesiTebHOCTH (164)

TexHuka 6€30MaCHOCTHU MPHU BBITIOJTHEHUN CAMOCTOSITEIIbHBIX OMIBITOB U AKCIIEPUMEHTOB B JJOMAITHUX YCIOBHUSIX U C UCIIOJIB30BaHUEM 000PY10BaHUS
XUMHYECKOU JTabopaTopuu.

IIpakTnyeckas padora Ne7. O6paiieHre co CTeKIoM (crudaHue CTEKISIHHONW TpyOKH, U3rOTOBJIEHUE: TUIIETKH; KallMJLISIPOB; TPOCTEHUIIINX
Y3JI0B; MPOCTEHIITNX TPHOOPOB)

XHMMHWYECKUN AHAJIN3: KAYECTBEHHBIH M KOJIMYECTBEHHBIN

Teopernueckrie 0OCHOBBI OIBITHO-3KCIIEPUMEHTAIBHON U TPOEKTHOM IEATEIIbHOCTH.

Br16op Temsbl npoekra. [nannpoBanue aesTeIbHOCTH.

[Tonroroska npoekra. Coop nHdopmanyu 1o JaHHoi reme. MogennpoBaHue NPOEKTHON JeITEIbHOCTH.

BrinonHenre yueOHbBIX TPOEKTOB, ONBITHO-3KCIIEPUMEHTAIBHBIX padoT.

IpakTuyeckue padoThbl Ne§-12 1o TeMaM IPOESKTOB yUaITUXCS

[TonroroBka y4eOHBIX IPOEKTOB K 3aIUTE

IIpoMe:xxyToyHasi arrecTanus. 3alMTa NMPOEKTOB

[Toaroroska k ' 1A, BIIP: pemenne npakTMKO OpUEHTUPOBAHHBIX 33 JaHUN

[TonroroBka x I'MA, BIIP: pemenne nmpakTHKO OpUEHTHPOBAHHBIX 3aJaHNN

O6o06menue, cucteMaTu3alus 1 KOppeKIus 3HaHUuH ydammxcs 3a Kype «XUMUA», 8 knacc.

TecTOBBIII KOHTPOJIb.



Temamuka onvlimMHO-IKCREPUMEHMAILHBIX U NPOEKMHBIX padom ¢ UCNOb306aHUuem 000pyoosanus yenmpa «Touka pocmay:
1. OkcniepTy3a NIpOAYKTOB MUTAHUA 10 YIAKOBKE.

2. OnpeneneHue KauecTBa BOJOIPOBOJHON BOJBI.

3. OmnpezeneHre CBOMCTB BOJOIMPOBOJIHON M JIUCTUUIMPOBAHHOW BOJBI.

4. KHCTIOTHOCTh aTMOC(EPHBIX OCAIKOB.

5. [TosnydyeHue KpUCTaIOrUIpaTa MEAHOTO Kyropoca.

6.HaGmronenue 3a pocToM KpUCTaJLIOB.

7. Ilony4yeHue NEpECHIEHHBIX PACTBOPOB.

8. Onpenenenue TemMnepaTypbl pas3iioKeHHUs] KpUCTALIOTUApATA.

9. OmpezienieHne KUCIOTHOCTH TIOYBHI.

10. M3y4yeHune meso9HOCTH Pa3IndHbIX COPTOB MbLIA U MOIOIIIUX CPEJICTB.

11. UuaukaTOpHBIE CBOMCTBA Pa3IMUHBIX PACTEHUM U IIBETOB (C omnpeneneHueM pH pacTBopoB).

12. Onpenenenue kavyecTBa XjaeOOMEKaApHOM MYKH U Xjeba.

13. Onpenenenue KadyecTBa KHCIOMOJIOYHBIX IMPOJITYKTOB.

14. OnpeneneHue 3aBUCUMOCTH M3MEHEHUs pH 1E€IbHOrO M MacTepu30BAHHOTO MOJIOKA OT CPOKOB XPAHEHUSI.
15. Oumncrka BOJBI IEPETOHKOM.

16. OuucTtka BOJIbI OT 3arpsA3HEHUM.

17. IlpuroToBieHHE MOYBEHHOMN BBITSKKH U ompexaesneHue ee pH.

18. OmnpeneneHue CTENEHU 3aCOJEHHOCTH TOYBBI.

19. Konu4yecTBEHHOE OMpE/IEICHUE 3arps3HCHHOCTH BEIIECTBA.

20. Omnpenenenue maccol okcuaa meau (I1), oGHapyskenne okcuaa yrieposaa (IV) u Boasl, ojydyaeMbIX IIPU pa3JIoKEHUH OCHOBHOTO KapOoHaTa
Meau (Majnaxura).

21. Ilonydenue, coOupaHue M HACHTU(PHUKALUS Ta30B (BOJOPOJA, KUCIOPOa, YIJIIEKHUCIOTO ra3a, aMMHaka), MOHTaX COOTBETCTBYIOIIHUX MPHUOOPOB



COJEPKAHUE TPOI'PAMMBI
9 kiacca (70 yacoB, 10 NVIAHMPOBAHUIO — 68 4) ¢ UcNOIb30BaHHEM 000pyA0oBaHus UG POBOii

JabopaTopumn
«Touka pocra»

BBenenne B kypce « Xumus-9» (2 4)
Beoouwiii uncmpykmaoic no Th. XuMust — HayKa SKCIIEpUMEHTaJIbHASL.

Jlemoncmpayuonnwtii Ixcnepumenm Ne 1.03naxomnenue ¢ 1adopamopHvim 060py00sanuem; Npuémot 6€30naACHOI padbomul ¢ HUM.
BxomHOE TecTHpOBaHUE IO TEOPETUISCKUM U MPAKTHICCKUM 3HAHUSIM 3a 8 Ki1acc
Pasznen 1. Muoroo6pa3ne XuMHYeCKHX peakluii B IKCHePpUMeEHTAJbHOI xumun (154)

Tema 1. Knaccugpuxayus xumuuecxkux peaxuyuii (6 u)

Krnaccudukanmss XUMHUYECKUX pEaKIUi, PEaKIMu COSAUHEHHS, PA3JIOKEHUs, 3aMelleHus, ooMeHa. OKHCIUTEILHO - BOCCTAHOBUTEIIHLHBIC
peakuuu. OKHUCIUTENb, BOCCTAHOBUTENb, IPOLIECCH OKHUCIEHMUS, BoccTaHOBJIEeHUs. (CocCTaBleHHME ypaBHEHUH  OKHUCIMTEIBHO -
BOCCTaHOBHUTEIBHBIX PEAKIUNA C MOMOIIBIO METO/1a 3JIEKTPOHHOI0 OaslaHca.

TennoBsie Ah(HEKTH XUMUYECKUX PEAKIUA. DK30TEPMHUUYECKHUE U DHIOTEPMHUUYECCKUE PEAKIIUH.

Tepmoxumnueckue ypaBHEHMs. CKOPOCTh XMMHYECKHX peakiuid. PakToppl, BIMSAIONIME HA CKOPOCTh XMMHYECKHX pPEaKIUU.
[TepBonauanbHbIe IPEACTABICHUS O KaTaJn3e.

Jlemoncmpayuu./[emoncmpayus onvimos, GblACHAIOWUX 3A8UCUMOCHb CKOPOCMU XUMUYECKUX PeaKyuti om paziuyHblX

Gaxmopos. Tabauyvr « Obpamumsie peakyuuy, « Xumuueckoe pasrnogecuey, « CKopocms XUMUYECKOU peaKyuuy.

Pacuemnvie 3a0auu. Pacuemvl no mepmoxumuueckum ypasHeHUusM.

Ilpakmuueckasa paooma Nel. Hzyuenue enuanusa ycnosuil npo6eo0eHuUss XUMUYECKOU PeaKkyuu Ha e€ CKOpocmb.

Oo6patumbie peakuuu. [loHsTHE 0 XMMHUYECKOM paBHOBECHHU.

Tema 2. Inexkmponrumuueckas ouccoyuauusn (9 u)

XUMHUYECKHE peaKlNu, UYILIHE B BOAHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEANeKTpouuThl. Monbl. Katnonsl u annonsl. ['uapartHas treopust
pacTBOPOB. DIEKTPOIUTHYECKAS TUCCOIUAIIUS KUCIIOT, OCHOBaHUM, cojiel. Cinabble U CHIIbHBIE 3eKTposnuThl. CTeneHp auccoruanuu. Peakiuu
HOHHOTO OOMeHa. Y CJIOBUSI MPOTEKaHMUs peakuii oOMeHa 10 KoHIa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COCTMHEHUN B
CBETE MPEJACTABICHUHN 00 ANMEKTPOIUTHIECKON TUCCOIUAIINN U OKUCIUTEIBHO — BOCCTAHOBUTEIIHHBIX PEaKIIHIX.

[TonsaTue o ruaposrse CoNei.

Pacuémui no ypasnenusam xum. peaxyuil, eciu 00HO U3 geujecms 0aHo 8 u3bvimxe.

Lemoncmpayuu. Hcnvimanue pacmeopog eewjecms Ha 1eKMPUdecKyio nposooumMocmo. JludiceHue UOHO8 6 2NeKmMpUueckom Hoie.
Jlabopamophvie onvimsl. Peaxyuu obmena medxncoy pacmeopamu 21eKmpoaumos.

Ilpakmuueckaa paboma Ne2. Pewenue r3xcnepumenmanvhvlx 3a0auy no meme «Ceoiicmea Kuciom, OCHOGAHUN U CONe KAK INEKMPOTIUNLOB).
TecToBBI KOHTPOJIB.

Paznen 2. IlpakTuKyM N0 M3y4YeHHIO CBOICTB MPOCTHIX BelleCTB: HEMETA/LIOB M MeTAJLI0B, X coeAnHeHuil (394)

Tema 3. I'anozenwt (5 u)

Hemerannsl. ["anorenst. [lonoxkeHne B mepuoguveckoil CUCTEME XMMHMUYECKHX 3JIEMEHTOB, CTPOE€HHE MX aToMOB. HaxoxneHue B mpupoze.

duU3nyecKue U XMMHUUYECKHE CBOMCTBA TrajoreHoB. [lolyyeHne u nmpuMeHeHue rajoreHoB. Xiop. PU3nyecKue 1 XMMUYECKHUE CBOMCTBA XJIOpa.
[Ipumenenune xsopa. XmopoBoaopona. Puzndeckue cpoiictBa. [lomyuenune. ComnsiHast kuciora U ee conu. KadecTBeHHass peakuusi Ha XJIOpUA —
noHbl. PacniozHaBanme XJ10puI0B, OPOMHIOB, MOIUJIOB.



Jemoncmpayuu. Quzuyeckue ceolicmea canozenos. Ilonyuenue xa1o0po6oo0opooa u pacmeopenue e2o 6

sooe. Jlabopamopnvle onvimoel. Pacnosunasanue consanoll Kuciomsl, Xa0puoos, oOpomuoos, uoouoos u

nooa.

Ilpakmuueckas paboma Ne 3. Ilonyuenue conanoii Kuciomel u uzyueHue eé ceoiicme.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. [losio)keHue B NEPUOJMYECKON CUCTEME XMMHUYECKHUX AJIEMEHTOB, CTpoeHHe ux aTroMoB. Cepa. AsoTponust cepbl. PrU3nueck
e U xuMmudeckue cBoiictBa. Haxoxnenue B npupoge. Ilpumenenue cepsl. CepoBonopoa. CepoBoaopoaHas kuciiora u ee conu. KauecrBeHHas
peaxuus Ha cyiab(ua- nonsl. Oxcun cepsl (IV).

CepHas kucioTa. XMMHYECKHE CBOMCTBA pa30aBICHHON M KOHIICHTPUPOBAHHON cepHOM KuCIIOThl. KauecTBeHHas peakiusi Ha CyJb(aT- HOHBI.
XUMHUYECKHE PEAKIINH, JIEKAIE€ B OCHOBE MOJIyUYE€HHS] CEPHOM KHCJIOTHI B MPOMBIIIIIEHHOCTH. [IprMeHeHne cepHON KHUCIOTHI.

Jlemoncmpayuu. Anromponus Kuciopooa u cepvl. 3HAKOMCMEO ¢ 00pasyamu NpupooHbIX CYab@huoos,

cynvghamos. Jlabopamophule onvimol. Pacnosnasanue cyrvguo-, cyrvpum- u cyibgam-uoHos 6 pacmeope

Ilpakxmuueckasa paboma. Peuwienue sxcnepumenmanvhsix 3a0ay no meme «Kucnopoo u cepay.

Tema 5. A3om u ¢pocghop (9 u)
Aszor u ¢ocdop. ITomokeHre B MEPUOAUUECKON CHCTEME XHMHYECKHMX DJIEMEHTOB, CTPOEHHE UX aTOMOB. A30T, (PM3UYECKUE U XUMHUYECKHE

CBOMCTBA, MOJIyd€HHE U NTpuMeHeHne. KpyroBopot azora B npupojie. AMMHak. @U3ndecKkue U XMMHUYECKHE CBOMCTBA, MTOJY4YEHHUE, TPUMEHEHUE.
Conu amMM oHHUS. A30THAsI KUCIIOTa U €€ cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THON KHUCIOTHL. [lomyueHue a30THONM KUCIOTHI B TaDOpaTOPHUU.
XUMHYECKHE PEaKIINH, JIeKAIIHNE B OCHOBE MOJYUYSHHUS a30THOM KUCJIOTHI B MpOoMBbITIIIeHHOCTH. [Ipumenenne. Conu. A30THBIE YIOOpEHUSI.
dochop. Ammorponusa. Puznueckne u xumudeckue cBorcTa. Oxcuna dhocdopa (V). DochopHast KUCIIOTa, €€ COJIH U YIOOPSHUS.
Jemoncmpayuu. Ilonyuenue ammuarka u e2o pacmeopenue 8 6ooe. O3HaKomieHue ¢ 00pa3yamu npupooHvbIX HUMpamos, gpocghamos.
JlabopamopHhvie onvimol. Bzaumoodeticmeue coneti ammonusi co wenoyamu. O3nHakomaenue ¢ azomuuvimu u pocgopHvimu yOoopeHusMu.
Ilpakmuueckaa paooma Ne5. Ilonyuenue ammuaxka u uzyueHue €20 C0UCma.

Pewenue 3a0au na onpedenenue maccosou (006EMHOU) 00aU 8bIXO0A NPOOYKMA PEaKyuu om meopemudecki 803MONCHO2O.

Tema 6. Yznepoo u kpemnuit (8 u, no nnanuposanuio — 7 1))

VYranepon u kpemuuii. [losoxxeHrne B NepuOIMYECKON CUCTEME, CTPOEHHUE aTOMOB. YTriiepoAd. Annorponus. @rU3nueckue 1 XMMHUYECKHE CBOMCTBA
yriepoaa. AacopOuus. YrapHbii ra3. Y TJICKUCIbIN ra3. YrojbHas KHCI0Ta U ee cosin. KauecTBeHHas peakiiys Ha kKapOoHaT — HOoHBI. KpyroBopoTt
B IIPUPOJIE.

Kpemuuii. Oxcuna kpemuus (1V). KpemHueBast Kuciora u ee Coju.

CrexJio. LlemeHT.

Jemoncmpayuu. Kpucmannuueckue pewemku aimasza u epagpuma. 3Hakomcmeo ¢ obpazyamu npupoonsix Kapoonamos u cunuxamos. O3naxomuenue ¢
PpaziuyHbiMu sudamu monausa. O3HaKomieHue ¢ BUOamMu cmexid.

Jlabopamophvie onvimol. O3HAKOMIEHUE CO CEOUCMBAMU U 83AUMONPEBPAUECHUAMU KapOoHamos u cuopoxkapbornamos. Kauecmeennoie
peaxkyuu Ha KapOoHam- U CUTUKAM-UOHDL.

Ipakmuueckan paboma Ne6. Ilonyuenue oxcuoa yznepooa (V) u usyuenue ezo ceéoitcmes. Pacnosnasanue xapoonamoe.

Pewenue 3aoau na eviuucnenue maccvl unu 06véma NpoOOyKmMa peaxyuu no U3EeCMHOU macce uiu 00vbEMY UCXOOHO20 Beujecmed, cooeprcauezo
npumecu.
Konmponwvnasn paboma Ne2 no meme «Hememannov).

Tema 7. Oowue ceoiicmea memannog (14 u, no nnanuposanuio — 13u)
Meramnel. Ilonoxenne B NEPUOAUYECKOW CHCTEME, CTPOECHME aToOMOB. Merammndeckass CBs3b. PuU3nyeckue CBOMCTBA. Psan



AKTUBHOCTH METAJLIOB.CBOMCTBA MeTa/IoB. O0mume crnocoOs! moyyenus. CrijiaBbl METAJLIOB.

[Ilenounbie meTaiuibl. [lonokeHne B MEpUOIMYECKON CUCTEME, CTpOSHHE aTOMOB. DdU3UUECKUEe U XUMHYecKue cBoiicTBa. [Ipumenenue.

Haxoxn enne B ipupone.

[llenoyno3zemenbubie MeTauibl. [lonoxkeHne B MEepHOAMYECKON CHUCTEME, CTpOeHHE aTOMOB. DU3MUYECKHMEe U XUMUUYECKue cBoiicTBa. [Ipumenenue.
Haxoxnenue B npupoje. Marauii u kaapliii , UX BaKHENIIME coenHeHUs. JKecTKoCTh BOJbI U CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuii. [lonoxkeHne B NepUOAUYECKON CHUCTEME, CTpPOCHHE aTOMOB. Pu3nueckuen Xxumudeckue cBorcTtBa. lIpmmenenue. HaxoxneHue

B mipupojie. AMMOTEPHOCTh OKCUA U TUIPOKCUIA aTFOMUHHS.

Keneso. [TosokeHne B NEPUOAUYECKON CUCTEME, CTpOEHUE aTOMOB. Du3nueckue M xumuudeckue cBorcTBa. [Ipumenenue. Haxoxaenue B npupoe.
Baxneiimme coenHeHus xele3a: OKCUIbl, Tuapokcubl U conu kenesa (II) u xxenesa (I1I). KauecTBenHas peakiusi Ha HOHBL.

Jlemoncmpayuu. 3naxomcmeo ¢ obpazyamu 8adHCHEUWUX CONel Hampus, Kaaius, NpupoOHbIX COeOUHEHUL Kalbyus, pyoamu xcene3d, cOeOUHeHUIMU
antomunus. Bzaumooeticmsue wenouHvlx, WelouH03eMeNbHbIX MeMAllos U anoMunus ¢ 6000u. Cocuesanue dHcenesza 8 KUCI0pooe U Xaope.
Jlabopamopnwele onvimui. [lonyuenue eudpoxcuoa antoMutus u 83aumooelicmaue e2o ¢ kuciomamu u wenovamu. Illonyuenue euoporxcuoos sxcenesa(ll) u
(M) u 83aumooeticmeue ux ¢ Kucromamu u Wero4amu.

Ilpakmuueckaa paooma Ne7. Peuienue sxcnepumenmanvHoix 3a0ay no meme «Memanivl u ux coeOuHeHus.

TecToBBIil KOHTPOJIB.

Pa3znea 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAJIBHON W MPOEKTHOMH AesiTelbHOCTH (124)

TexHuka 0€30MaCHOCTH TIPU BHIMTOJTHEHUH CAMOCTOSTEIBLHBIX OMBITOB U AKCIIEPUMEHTOB B JIOMAIITHUX YCIOBHSIX U C UCITOJIB30BAaHUEM O00O0PYI0BaHUS
XUMHUYECKOU TabopaTopuH.

IIpakTyeckas padora Ne8. O6parieHne co CTEKIOM (CTHOaHUE CTEKITHHOW TPYOKH, U3TOTOBJICHUE: MUTICTKH; KAITMJUISIPOB; IPOCTECUITTUX

Y3J10B; IPOCTEUIITUX MPHUOOPOB)

XHWMHUYECKUI aHAJIW3: KAYECTBEHHBI M KOJIMYECTBEHHBIN

TeopeTnueckrue 0CHOBBI OMBITHO-3KCIIEPUMEHTAIBLHON U MPOEKTHOM AESITEIbHOCTH.

Bri6op Temsl npoekra. [InanupoBanue nesiTeIbHOCTH.

[TonroroBka npoexra. Coop nundopmaiuy no JaHHOU TeMe. MoennpoBaHue NPOSKTHON JeITEIbHOCTH.

BrinonHenre yueOHBIX MPOEKTOB, OMBITHO-3KCIIEPUMEHTAIBHBIX paboT.

IIpakTyeckune padoTsl Ne§-12 o TeMam MPOEKTOB yUaITUXCS

[MonroroBka y4eOHBIX MPOEKTOB K 3aIUTE

IIpomexxyTouHasi arrecTanus. 3alMTAa MPOEKTOB

ITonroroka k 'MA, BIIP: penienue npakTUKO OpUEHTUPOBAHHBIX 3aJIaHUIN

[ToarotoBka k I'NMA, BIIP: pernienue npakTUKO OPUEHTUPOBAHHBIX 3aJaHUI

OO0o01IeHne, cucTeMaTH3aIus U KOPPEKIUs 3HAHUN ydaluxcs 3a Kypce « IKCIIepUMEHTaIbHAs XUMHS», 8 KJlacc.

TecToBBI KOHTPOJIB.



1. MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOT'PAMMBbI

Jluunocmmuuie pezynvmamul
Obyuarowuiicas NOIYYUM 803MONCHOCMb ONsl hopmuposanus credyiowux auyHocmuwvix YV/I:

OIIpeJeJICHne MOTUBALMM M3y4eHHs yueOHOro marepuania;

OLICHMBAHME YCBAaMBAaEMOI'0 y4ye€OHOro Marepualia, UCXOJs U3 COLMAIbHBIX U JIMYHOCTHBIX LIEHHOCTEH;

MOBBIIIIEHUE CBOETO 00PA30BaTEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YUYEHUIO OCHOBHBIX HCTOPUYECKHUX COOBITHH,

CBSI3aHHBIX C PA3BUTHEM XHMHH U OOIIECTBA;

3HaHUE IPABUII MOBEICHUS B YPE3BBIYAWHBIX CUTYaLHsX;

OIICHWBAHHME COLMAIbHOM 3HAUMMOCTH Ipo(eccHil, CBSI3aHHBIX C XUMUEH;

BJIaJICHUE IpaBHJIaMu 0€30IacHOro oOpallleHus ¢ XMMHMYECKMMHU BEIIeCTBAMU M 000PYAOBAHUEM, MPOSIBIEHNUE 3KOJOTUYECKOW KYJIbTYpBHI.

Memanpeomemmnule pezynbmamul
Pecynamusnole

Obyuarowuiicss noIyyuUm 803MONCHOCHb OISl (POPMUPOBAHUSL CLedyIoWuUX pecyramusnuvlx YV]I:

LeJienoiaranye, BKJIF0Yasi MOCTAHOBKY HOBBIX II€JIel, MpeoOpa3oBaHUE MPAKTHYECKOH 3a/Ja4d B TIO3HABATEIIBHYIO, CaMOCTOSTEIbHBIN
aHaJIn3 YCJ'IOBI/Iﬁ OOCTHM)XKCHUA LIC€JIM HAa OCHOBC yqéTa BBIJCJICHHBIX YYHUTCIEM OPHUCHTHPOB HeﬁCTBHH B HOBOM yT-Ie6HOM MaTepuralic;
IJITAHUPOBAHUE My TH JOCTHKCHHUS TIENICH;

yCTaHaBJICHUE IIEJICBBIX MPHOPUTETOB, BBHIJCIICHUE AIbTEPHATUBHBIX CIIOCOOOB JOCTIKECHHMS eI M BbIOOP HamOosiee 3(h(HEeKTHBHOTO CHocooa;
YMEHHE CaMOCTOSITEJIbHO KOHTPOJIHMPOBATH CBOE BPEMs M YIIPABISATH UM,

YMEHHE TPUHUMATh PEIIeHHsI B IPOOJIEMHON CHTYaIlH,

MOCTaHOBKA y4eOHBIX 3aJ]a4, COCTABIICHHE TUIaHA W TMOCJIECIOBATEIBHOCTH JICHCTBUIA,

opranuzaiysi pabo4ero MecrTa MpU BBHITOJHECHUH XHMHYECKOTO SKCICPHMEHTA;

MIPOTHO3UPOBAHKE PE3YJILTATOB OOYYCHHUs, OICHUBAHNWE YCBOSHHOTO MaTepualia, OIICHKA KayeCTBAa M YPOBHS TOJYYCHHBIX 3HAHUIA,
KOPPEKIMS TUTaHA B CII0c00a ISHCTBUSI IPU HEOOXOIMMOCTH.

llosnasamenvuvle

Obyuarowuiicsa noay4um 803MONCHOCMb Ol (popmMuposanus ciedyrouwux nosHasamenvuvix YVJI:

MIOMCK U BbljIeJIEHHE HH(opManuu;

aHaJM3 yCIOBUU M TpeOOBaHMU 3ajauu, BHIOOP, COMOCTaBIEHHE U 0OOCHOBAaHHE crocola pelleHus 3aJaui;

BbIOOp Hambosee 3PPEKTUBHBIX CIIOCOOOB pElIeHHs 3a/laul B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBUIA;

BBIIBKEHHE U 00OCHOBaHME TUIIOTE3bl, BEIOOP crocoba e€ MpoBEpKH;

CaMOCTOSITEJIbHOE CO3JJaHHE allTOpPUTMa JEATENbHOCTU NMPH PEUICHUU MPOoOJieM TBOPUYECKOIO M MOMCKOBOIO XapakTepa;



—  YMEHHS XapaKTepU30BaTh BEIIECTBA 110 COCTABY, CTPOSHUIO U CBOMCTBAM,;

—  OIMCHIBAaHWE CBOWMCTB: TBEPABIX, KHUIKUX, ra3000pa3HBIX BEIIECTB, BHIICICHUE UX CYHIECTBEHHBIX MPHU3HAKOB;

—  H300pa)KeHHE COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBIO XUMHUYECKUX (POPMYJIT i CYITHOCTH XUMHUYECKUX PEAKIIUN C ITOMOIIBIO
XAMHUYECKUX YPABHECHU;

—  TpOBeJeHHE HAOIIOACHU, O CAaHNE IPU3HAKOB U YCIOBHI TEUCHUS XUMHUUECKUX PEAKIIUH, BHIITOJIHEHNE XUMHUYECKOTO SKCIIEPUMEHTA,
BBIBO/IBI HA OCHOBE aHaIN3a HAOJIIOICHH 33 SKCTIEPUMEHTOM, PEIICHHE 3a/1a4, TTOJIydYeHNEe XUMUYECKON HHPOPMAIIUU U3 PA3TUIHBIX
HCTOYHUKOB;

—  yMEHHE OpPraHU30BBIBATH UCCIIEIOBAHME C LEIBIO IIPOBEPKU TMIOTE3;

— YMEHHE JeNaTh YMO3aKII4eHUs (MHAYKTUBHOE U 110 aHAJIOTUU) U BBIBOJbL;

—  yMeHHE 0OBbEKTUBHO OIIEHMBATh UH(OPMAIIMIO O BEIIECTBAX U XUMHUYECKHUX MPOLIECCaX, KPUTUUECKU OTHOCUTBCS K
MICEeBJOHAayYHON NH(OpPMALIH.

Kowmmynuxamuenvie
Obyuarowuiicss noxyyum B03MONCHOCMb 051 (POPMUPOBAHUSL CIe0YIOUUX KOMMYHUKamuenolx YVI[

— TIOJIHO€ U TOYHOE BRIPAKEHUE CBOMX MBICIICH B COOTBETCTBHHU C 3aJla4aMU 1 yCIOBUSIMU KOMMYHHKAITUH;

— aJICKBAaTHOE MCITOJIb30BAHUE PEUEBBIX CPEJCTB JJIS1 YUACTHS B TUCKYCCHUU M apTyMEHTAIIUN CBOEH MO3UIMU, YMEHHUE MPEACTABIIATh
KOHKPETHOE Ccojiep>KaHne ¢ COOOIIEHNEM €T0 B MMCbMEHHOU U YCTHOM popme, onpeaeneHrne crnoco00B B3auMOAEHCTBHS,
COTPYJIHHYECTBO B TOMCKE U cOOpe nH(pOopMaIuu;

— ompenaeneHrue cnocoO0B B3aMMOJIEHCTBUS, COTPYAHUYECTBO B MTOMCKE U cOope nH(popMaIuy, yyacTie B Juajiore, iiaHupOBaHue
001X c10COO0B pabOTHI, MPOSIBIICHUE YBAKUTEIIHLHOTO OTHOIIEHUSI K APYTUM YUYalIUMCs; ONIHMCAHUE COAEPKAHUS BHITIOJIHSEMbIX
NEeUCTBUM C IEIbI0 OPUEHTUPOBKHU B IPEAMETHO- TPAKTUYECKOMN AEATeIbHOCTH; YMEHUS YUUTHIBATh pa3Hble MHEHUS U CTPEMUTHCS K
KOOPAMHAIIMU PA3IUYHBIX TO3UIUNA B COTPYIHUYECTBE;

— (dopMyaupoBaTh COOCTBEHHOE MHEHHE U MTO3UIIHIO, ApTYMEHTUPOBATh U KOOPAUHHUPOBATH €€ C MO3UIUIMU MapTHEPOB B
COTPYIHHUYECTBE MPU BBIPAOOTKE OOILIETO PELICHHUSI B COBMECTHOM JEATENbHOCTH;

— OCYILECTBJISATh B3aWMHBIA KOHTPOJIb U OKa3blBaTh B COTPYIHUYECTBE HEOOXOIUMYIO B3aHMMOIIOMOIIIb;

— IUIaHHUPOBaTh 0OIIME CrOCOOBI PadOTHI; OCYIIECTBIATH KOHTPOIIb, KOPPEKIHIO, OLEHKY JEHCTBUI MapTHEPA, YMETh YOEKIaTh;

— UCIIOJB30BaTh a/ICKBATHBIE SI3BIKOBBIC CPEICTBA TSI OTOOPaKEHUsI CBOUX UyBCTB, MBICIIEH, MOTUBOB U MOTPEOHOCTEI; 0TOOpakaTh B
peun (onucanue, oObsICHEHUE) Co/Iep KaHNe COBEPIIIAEMBIX IEUCTBUH, KaK B (hOpMe IPOMKOI COLIMAIM3UPOBAHHON peyH, TaK U B (hopMme
BHYTPEHHEU peuu;

— pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIMIO, UCTIOJIBb3Ys CPEJCTBA YCTHON M MUCbMEHHOM KOMMYHHKAIIMY P paboTe ¢ TEKCTaMHU
y4eOHUKa U TOTIOJIHUTEILHON JIUTEPATyPOid, CIPABOYHBIMH TaOIUIIaMU, TIPOSIBIISITE TOTOBHOCTH K YBAXKEHUIO MHOW TOUYKU 3pEHUS TIPU
00CYKJI€HUU PE3yIbTATOB BBIMTOJIHEHHOUN pabOTHI.

IlIpeomemmnoie pe3ynromamot
Obyuarowuiica Hayyumcs:
— TPUMEHATH OCHOBHBIE METOJbI MO3HAHUS: HAONIOJIEHUE, U3MEPEHHE, IKCIEPUMEHT;
— OMHCHIBATh CBOWCTBA TBEPIBIX, KHUAKHX, Ta3000pa3HbIX BEIIECTB, BBIIEISS MX CYIIECTBEHHBIC MPU3HAKU;
— pacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MAacChl BEIIECTB, aTOMHO-MOJIEKYISPHONW TEOPHH,



pas3iiniuatb XUMHUYCCKUC U (I)I/I3I/I‘-IGCKI/IC SABJICHUA,

Ha3bIBaTh NPU3HAKU U YCIOBHS IIPOTEKAHUS XMMHUYECKHX PEaKIUil;

coOmoaTh npasuiia 0€30MacHoi pabOTHI MPH MPOBEICHUH OIIBITOB;

MOJIb30BaThCs 1a00PATOPHBIM OOOPYIOBAHHEM U TOCYAOM;

MOJy4aTh, COOMpATh ra3000pa3HbIC BEIISCTBA U PACMO3HABATh UX; XapaKTePU30BaTh PU3HICCKIE U XUMHYECKUE CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPraHMU4YCCKUX COCIIHHCHHi/JI, IMPOBOJAUTH OIIBITHI, IOATBCPKAAOINNEC XUMUYICCKHUC CBOHCTBA HN3YYCHHBIX KJIaCCOB
HCOPraHN4YCCKUX BCUICCTB;

pacKpbIBaTh CMBICJ TMOHSATHS «PACTBOP», BBIYUCIATH MAacCOBYIO JIOJIIO PACTBOPEHHOIO BEIIECTBA B PAcTBOPE, TOTOBUTH
pacTBOPBI € ONPEAEIEHHON MacCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA;

XapaKTCprn30BaTb 3aBUCUMOCTD (1)I/I3I/I‘-IGCKI/IX CBOMCTB BCIICCTB OT THIIA KpI/ICTaJ'IJ'H/I'-IeCKOI\/’I pCHIéTKI/I, OonpeacIATG BU XUMHYECKOU
CBA3U B HCOPraHMYCCKHUX COCOAUHCHUAX,

PACKPBIBATE OCHOBHBIC ITOJIOKCHUSA TCOPUU SHCKT'pOJII/ITH‘ICCKOﬁ Aucconranuu, COCTaBJIATH YPaBHCHUA BHCKTpOHHTHHGCKOﬁ
JTTUCCOIMAIIUY KUCJIIOT, IIEJI0YEH, COJIel U peakIiuii HOHHOTO OOMEHa;

PACKPBIBATh CYHIHOCTb OKHUCIIMUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaxum‘/i, OIPEACIATE OKUCIHUTCIIb U BOCCTAHOBUTECIIb, COCTABJIATH
YpaBHCHHUA OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ;

Ha3bIBAThH (baKTOpBI, BJIMAIOIIME HA CKOPOCTH XUMHAYECKOU pPCaKunu,

XapaKTEpPHU30BaTh B3aMMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHEM W CBOWCTBAMH HEMETANIOB M METAJIOB;

MPOBOJIUTH OIBITHI 10 MOJYYEHHUIO U U3YYEHUIO XUMHYECKUX CBOMCTB Pa3IMYHBIX BEILIECTB;

IrPaMOTHO OOpaliaThCsi C BEIIECTBAMU B MOBCETHEBHOM KHU3HH.

Obyuarowuiica noayyum 603MOMNCHOCHb HAYYUMbCA:

BBIIBUTaTh U IPOBEPATH IKCIIEPUMEHTAIBHO TMIIOTE3bl O XUMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS, UX
CIIOCOOHOCTH BCTYIAaTh B XUMHUYECKHE PEAKIMH, O XapaKTepe U MPOYyKTax pa3iInuHbIX XUMHUYECKUX pPEeaKInii;

XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTaHABIMBATh NPUYNHHO-CIICICTBEHHBIE CBSI3U MEXKITY
JTAHHBIMU XapaKTEePUCTUKAMH BEIIECTBA;

COCTaBIISATh MOJICKYJISIPHBIE U TOJIHbIE HOHHBIE YPABHEHHSI MO COKPAIIEHHBIM MOHHBIM YPaBHEHUSM;

MIPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIbHBIE NN BOCCTAHOBUTEIIbHBIC CBOWCTBA C YUETOM CTEIeHEeH
OKHCIIEHUS DJIEMEHTOB, BXOJISIIIIUX B €TI0 COCTaB;

BBIJIBUTATh U MPOBEPSATH SKCIIEPUMEHTAIIBHO THITOTE3bI O pe3yiIbTaTax BO3ACHCTBUS PA3IMYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH
XHMHUYECKOU peaKIny;

MCIO0JIb30BaTh MPUOOPETEHHbIE 3HAHUS AJS SKOJOTHYECKH T'PaMOTHOTO MOBEACHUS B OKpPYXKAIOIIEH cpele;

HCTOJIb30BaTh MPUOOPETEHHBIE KIIFOYEBbIe KOMIETSHITMY TP BBITTOJTHEHUH MPOEKTOB U PEIICHUH Y4eOHO-HCCIIe10BaTEeNbCKUX
3a7a4 1O U3y4YEHUIO CBOMCTB, ClIOCOOOB MOYUECHUS U PACIO3HABAHUS BEIECTB;

OOBEKTUBHO OIICHMBATh MH(OPMAIIMIO O BEIIECTBAX U XUMUYECKUX MPOIIECCax;

OCO3HABaTh 3HAUYEHUE TEOPETUUYECKUX 3HAHMM MO XUMUM AJI MPAKTHYECKON AESITENIbHOCTU YEJIOBEKa;

CO3/1aBaTh MOJICTIH M CXEMBI JIJISI peIlIeHH s y9eOHBIX U TTO3HABATEIbHBIX 3a/]a4; TOHUMATh HEOOXOIMMOCTh COOITIOICHUS PEANTUCAHUH,

npemjiara€MbIX B MHCTPYKIUAX 10 UCIIOJIB30BAaHUIO JICKAPCTB, CPCIACTB OBITOBOM XUMUH U Ap.



(I)OpMLI KOHTPOJIA

Dopmuposanue UKT-komnemenmuocmu ooyuaroujuxcs

Y4eHuK HayduTcs:

- HCIIOJIL30BATh Pa3HbIE MPUEMBI TOMCKA HH(POPMAIMK Ha IEPCOHATHHOM KOMITBIOTEPE B 00pa30BaTEIHHOM IPOCTPAHCTBE C UCTIOIB30BaHUEM
obopynoBaHus MUGPOBOH J1adOpaATOPHH;

- ICTIOJIb30BAaTh Pa3IMYHbIe CIIOCOOBI XpaHEHHUS ¥ BU3YyalIu3aliy nH(GOpMAaIuY, B TOM YHcie, B rpadudeckoit popme

Dopmuposanue KOMnemMeHMHOCIU 6 001ACMU ONBIMHO-IKCHEPUMEHMATILHOU I NPOEKMHOU 0eAme1bHOCHU

VY4eHUK Hay4dUTCS UIAaHUPOBATh U BHINIOJIHATH Y4eOHOE HCCIeI0BaHuE U YUeOHBIN MTPOEKT, UCI0JIb3YSl 000pyI0BaHUE, MOJEIU, METObI, IPUEMBI, aJICKBAaTHbIE
uccienyeMon mpooieme.

Y4eHUK MOJTY4YUT BO3MOXHOCTh HAYUYHUTHCS CAMOCTOSITEIbHO 3aJyMbIBaTh, IUIAHUPOBATh U BBINOJHATH y4eOHOE HCCIIENOBAaHUE, Y4EOHBIH U

COLIMAJIBHBIN MTPOEKT 0 €CTECTBEHHOHAYYHOU HAIPABICHHOCTH.

Yuem pezynoemamoe eneypounoii oeamenvnocmu

Dopmbl U nepuOOUYHOCHb KOHMPOA

Bxoonoti konmpons IpoBOINTCS B HaYase y4eOHOTO Toja /Ui MPOBEPKU HaualbHBIX 3HAHUH U YMEHUI 00yJaromuxcs.

Texywuii koHmpoas TPOBOAUTCS HA KAXJIOM 3aHITUU B (hoOpMe Te1arorndeckoro HaOmroAeHHsL.

Tecmosbiti KOHmMpOIbL OCYLIECTBISIETCS 110 OKOHYaHUU U3YUeHHSI KaK0TO pa3zena.

IIpomesicymounas ammecmayus POBOJUTCS B KOHIIE y4eOHOTO rojia B (popme 3aluThl MPOEKTa,MO3BOJIIET IPOBECTH aHAIIU3 PE3YIbTATUBHOCTU OCBOCHHUS
00y4aroUIMMUCS OCHOB OTBITHO-PKCIEPUMEHTAIBHON U MPOEKTHON NESATEIbHOCTH JAHHOTO Kypca BHEYPOUHOH JEATEIbHOCTH «JKCIIEPUMEHTAIbHAS XUMHUSD.

Kpumepuu oyenxu pe3ynomamaoe 0ce0eHus npozpammol Kypca

PaboTa oOydaromuxcs OIeHUBAETCS 10 TPEXYPOBHEBOM IIKaJIe, MPEATOJIararoeil HaTu4Iue CISAYIOINX YPOBHEH OCBOCHUS MPOTPaMMHOI0 MaTepuaa:
BBICOKUH, CPEHUN, HU3KHIA.

Bricokuii ypoBeHb: 00yJaronuiics JeMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCThH B 00pPa30BaTEIbHOM JEATEILHOCTH, TPOSBIISIET
WHUIMATUBY, HE TIPOITYCKAET 3aHATUS 0e3 YyBaXKUTEIbHOU MPUUYUHBI, IEMOHCTPUPYET BHICOKUI YpOBEHb 3HAHUM M KOMIIETEHIMH, BIaIeeT Ha BHICOKOM
TBOPUYECKOM YpPOBHE MPUOOPETEHHBIMH B XO/I€ U3YUEHUS TPOTPaMMbl YMEHUSIMH U HaBBIKAMU;

CpenHuii ypoBeHb: 00yJarolIUiicss 1EMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00Pa30BaTENbHOM AEATEIHLHOCTH, MPOSBIISET XOPOIIUi
YpOBEHb 3HAHWU M KOMIIETCHUUH; WHUIMATHBBI HE TMPOSIBISIET, HO CMOCOOEH MOJJIEepPKUBATh MHHUIIMATOPA B MpeJiaraeMoOM II0Jie JESTEIbHOCTH, B
JOCTaTOYHOM CTEMEHH BJIAJIEET MOTyIaeMbIMHU B X0/I€ U3YUEHHUS TPOTPAMMbI YMEHUSMU U HaBBIKAMU;

Hu3skuii ypoBeHb: o0ydaromuiics JEMOHCTPUPYET HEIOCTATOUYHYIO OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTH B 00pa30BATENBHON JESTEIBHOCTH,
MOCEIaeT 3aHATHS OT Cllydasi K clydalo, MOKa3bIBaeT yIOBIETBOPUTENbHBIN YPOBEHb 3HAHUM M KOMIIETEHIIMH, B 11eJI0M c1a00 Bia/eeT Moy4yaeMbIMU B
X0JIe U3y4EHHS IPOTPaMMbl YMEHHUSIMH M HaBbIKAMHU.

®opMbl pe3yJIbTATOB OCBOCHHS IPOrPaAMMBbI:

1. 3anucu B xKypHaJe yu€Ta 0 pe3yJlbTaTUBHOCTH Y4acTUs 00YyUaIOIIUXCS B MEPOTIPUSATHUSX PA3HOTO BUJA U YPOBHS (JIUIUIOM, TPaMoOTa,

OnaroapHOCTb, IPYroe);



MOYPOUHO- TEMATUYECKOE TIINIAHUPOBAHUE
8 kuacc (70 yacoB)

€ YKa3aHHeM MCI0JIb30BaHus 000pyaoBaHuA HM(POBOii 1abopaTopun

«Touka pocTa»

Ne Tema 3ansTust Kou-Bo yacoB | Hcnouab3oBaHue
n/n o0opynoBanus
«Touka pocra»

1. Beoonwiit uncmpykmasic no Th Xumus — HayKa SKCiepuMeHTanbHasi. TP 1 Texnuka 0e30aCHOCTH B
ﬂemoncmpauuonnblﬁ IKcnepumernm N 1. KaOuHeTe XUMHUHU IICHTpa
O3HnakomieHue ¢ 1a60pamopHvImM 000py006aHUEM; RPUEMBL DE30NACHOT PAOOmMbL C HUM. «Touka PocTay.

3HAKOMCTBO C
000pyIOBaHHEM.

2. Ilpakmuueckasa pavoma No 1 JIaT4NK TeMIepaTypsl
«llpasuna mexnuku 6e3onacnocmu npu pabome ¢ 1a60pamMoOpPHvIM 000PYO0BAHUEM. 7
I/I3le)qeuue e sovstenin pu p pamop. Py (TepMoTmIapHBIi), CIIUPTOBKA

3. MeTop! TO3HAHUS B XUMUU. DKCIIEPUMEHTATBHBIE OCHOBBI XUMUH 1 JlaTuuk TeMreparypsl
JladopaTopHblii onbiT Nel.PaccmoTpeHne BelecTB ¢ pa3jin4HbIMU (pU3HYeCKUMH (TepMonapHbIii),
cBoiicTBamMM (Mellb, »Kejle30, IMHK, cepa, BOAA, XJIOPHUI HATPHS) CIIUPTOBKA
Jlabopamopuutii oneim Ne 2 «/lo kakoi memnepamypvl MOICHO HAZPEMb 6EULECEO 2

4. MeTopl MO3HAHMS B XUMHH. DKCIIEPUMEHTAIbLHBIC OCHOBBI XUMHUH JlaTuuk TeMreparypbl
JlabopaTropHblii onbIT Ne3. I3y4eHue CBOICTB BellleCTB: IIJIATUHOBBIM, TEPMOMETD,
HarpeBaHue BOJAbl, HarpeBaHue okcuaa kpemuus (IV). AIIEKTPUYECKAs IIIIUTKA
Jlabopamopuwtit onvim Ne 4.

«H3mepenue memnepamypovl KUneHUs 600bl C HOMOU{bIO OAMYUUKA MEMREPAmypbl u
mepmomempa»

o. MeTopl MO3HAHKS B XUMHH. DKCIIEPUMEHTAIbHBIC OCHOBBI XUMHH JlaTuuk Temmeparypsl
Jlabopamopuwtit onvim Ne 5. (TepMoOTIapHBIii)
«Onpedenenue memnepamypuol naas1eHUsA U KDUCMALTUZAUUU MEMATLIA»

6. [TepBoHauanbHBIC XUMHYCCKHE TOHATHS. YHCTHIE BEIIECTBA U CMECH 1 PeakTHBBI U XHMHYECKOE
Jlabopamopustit oneim _Ne 6. Hccneoosanue Quzuueckux uxXumuyecKux obopyoBaHue

ceolicme HPUPOOHBIX geuiecme (U366CMHAKOB).

7. Yucrsle BemecTBa 1 cMecd. CriocoObl 1 PeaktuBnl u
paszeneHus cMeceil: 1eiCTBIe MarHUTOM, OTCTauBaHKe, GUIbTPOBaHNE, BbITApUBAHHE, XMMHUYECKOE 000PYI0BAHHE
KPUCTAIITU3AIUS, JUCTHILISIIHS.

Vlabopamopnuiii onvtm Ne 7. Pazoenenue cmecu jicene3nvlx ORUIOK U Cepbl ¢ ROMOUbIO
macHuma.
Jlabopamopustit onvim_Ne8. IIpuzomoenenue u pazoenenue cmecu yeene3a u cepol,
pazoenenue cmecu Hepmu u 600l (PACMUMETILHO20 MACAA U 800bl).
8. IlIpakmuueckaa paboma Ne 2. Qenadenue nagvlkamu pazoeieHus 0OHOPOOHBIX U 1 PeakTuBbI U XUMHUYECKOE




HEeOOHOPOOHBIX cmecell: omcmausanue, puiomposanue, 6blnapusanue,
KpUCmanu3auus, OUCmuniayus (nepezonka).

obopynoBaHme

9. Du3nUecKne U XUMUYCCKUE SIBIICHHUS. PeakTuBBI 1 XUMHNUYECKOE
Aemoncmpayuonnviit skcnepumenm Ne 2. «Bvioenenue u noznoujenue menna — npusHax oGopynoBanue, JaTauk
XUMUYECKOU PeaKyuuy
Jlaoopamopuwiii onvim_Ne9. Ilpumepol huzuueckux aenenuil: czudanue cmeKiAHHON TeMICPa-TypbI
mpyoOKu, Kunauenue 600bl, naagieHue napagpuna. TTATAHOBBIN

Jlabopamopustit onvim_Nel( Ilpumepvl Xumuyeckux A671eHUIL: 20peHUE OPeBeCUHDL,
83aumooeiicmeue Mpamopa ¢ CONAHOU KUCT0mOoi.

10. ATOMBI U MOJIEKYJIBI, MOHBI. BeniecrBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS. Jlatuuk Temnepa- Typbl
Kpucrannnueckue pemerku. MJIATUHOBBIN, TaTYUK TEM-
Jemoncmpayuonnsiii onvim Ne 3. nepaTypbl TEPMOTIAPHBIA
«Temnepamypa nnaenenus eeujecmé ¢ pA3HLIMU MUNAMU  KPUCHAIIUYECKUX
peuémoxy

11. [IpocTeie M croXHBIE BEHIECTBA. XUMHUYECKUN AIIEMEHT. XUMHUYECKHi 3HaK. [IpocTeie PeakTuBbI M XUMHUYECKOE
BEIIECTBA: METAJUIbl U HEMETAJLIBI. 00opynoBaHue
Jlabopamopustit oneim Nell. 3nakomcmeo c oodpazuamu nPOCMBIX 6eU{ECE:

Memannoe u Hememannos. Onucanue ceoiicmse.
JlaGopaTropublii onbIT Nel2. M3yuyeHune o0pa3inoB MeTA/UI0OB U HEMETAJJIOB (cepbl,
JKeJsie3a, AJIIOMUHUSA, rpaduTa, Meau U Ip.).

12. CrnoxHble BENIECTBA UX COCTAB U CBOMCTBA. PeakTuBbl M XUMHUYECKOE
Jlabopamopnwtii oneim Ne 13. 3naxomcmeo ¢ 00pazuamu CJ10HCHbIX 6eULeCcm e, o6opynoBanwue [Ipudop
MUHEPANos u 20pHvlx nopoo. Onucanue ceoiicme. AJIA ONBITOB C
Jemoncmpayuonnstii skcnepumenm Ned. «Paznoscenue 600bl 21eKmMpudecKum moKom» SJICKTPUICCKUM TOKOM
JlabopaTropHblii onbIT Nel4. UcnibiTaHMe TBEPAOCTH BEIECTB ¢ MOMOIIbIO KOJJIEKIIUU
«Ikana TBepaocTm».

13. @opMynbl  CIOXKHBIX  BellecTB. KayeCcTBEHHbIH M KOJMYECTBEHHBIM  COCTaB PeakTuBbI U XUMHUYECKOE
BEILIECTBA. obopynoBaHue,
Jemoncmpayuonnstii skcnepumenm No5. «Paznoscenue ocnosnozo kapoonama meou AJIEKTPOHHBIE BECHI
(1) (manaxuma)»

14. @opMynbl  CIOXKHBIX  BellecTB. KayeCcTBEHHbIH M KOJIMYECTBEHHBIM  COCTaB
BEILIECTBA.

1. @opMyIibl CIOKHBIX BellecTB. HazBaHMs ClI0KHBIX BEIECTB. PeakTHBbI. DTUKETKH. PeakTuBbI 1 XUMHUYECKOE

obopynoBaHue

16. ['pynnel XpaHeHUs peakTUBOB. Y CIOBHS XpaHEHUs U UCIOJIb30BaHUA. PeakTuBbI U XUMHYECKOE

obopynoBaHue

17. 3akoH COXpaHCHUA MACChI BCIICCTB. Bechl JJICKTPOHHBIC

Hemoncmpayuonnoiii 3kcnepumenm Ne 6. «3aKon cOXpaHenus Maccol 6euiech )




18.

XUMHUYECKUE NPEBPALLECHUs. XUMUYECKUE PEAKLIUU.

JlabopaTopublii onbiT NelS. IIpu3Haku NpoTeKaHusi XMMHYECKUX PeaKIMii:
HArpeBaHue MeJHOM NPOBOJIOKH; B3aUMOJAEHCTBHE PACTBOPOB €AKOr0 HATPAa U
XJIOpH/IA MeId; B3AUMO/eliCTBHE PACTBOPOB YKCYCHOI KHCJIOTHI H THAPOKap0oHaTa
HATpHA.

PeakTuBBI U XUMHWYECKOE
00opynoBaHue

19. XUMHUYECKHE ypaBHEHUS. BBINIOJIHEHHE TPEHUPOBOYHBIX YIIPAXXHEHUHN 110
COCTABJICHUIO YPABHEHUI XUMHUYECKHUX PEAKIIMI

20. TUIBI XUMUYECKUX PEaKIIMN PeakTHBBI 1 XUMHUECKOE

Jlabopamopustit onvim_Nel6. Tunwt XUMUYECKUX PeaKuuil: pa3ioxicenue 6

. 00opyioBaHue
cuopokcuoa meou (Il); ezaumooeiicmeaue »cenesa c pacmeopom xaopuoa meou (1),
e3aumooeiicmeue okcuoa meou (1) c pacmeopom conanou Kuciomol.

21. Iloaroroska k ' A, BIIP

22. TecToBbIi KOHTPOJIb («OCHOBBI IKCIIEPUMEHTATbHON XUMHHY.

23. Kucnopon. Peakuuu, ncnonb3yemsle Ui OIY4EHUS KUCIOpOJa B 1aboparopuun PeakTuBsl n

XUMUYECKOE
JlemoHcTpalMoHHbIN SKkcniepuMenT 7. «IlomydeHue u cobupanue Kuciopoja B obopyioBaHue
mabopaTopHuu U 3ar0IHEHUE UM ra30MeTpay»

24. XHAMHUYECKHE CBOWCTBA KUCIOPOaa. OKCHIBL. PeakTuBbI M XUMHUYECKOE
Jlabopamopustit oneim Nel7. «l openue cepwt u ghocghopa na 6o3oyxe u 6 Kuciopooe» 060pya0BaHKe
Jlabopamopnwtii onvim Nel8. «I openue snceneza, meou, MacHusA Ha 6030yxe U 6
Kuciaopooe»

VIaoopamopnotii oneim_Nol9. Paccmompenue oopazuoe oxcuoos (yenepooa (1V),
6o0opooa, hocghopa, meodu, kanvuus, yHceneza, KPEMHU).

25. Iloaroroska k 'MA, BIIP

26. Bo3ayx u ero cocras. [IpuGop s
Jlemoncmpauuonnstit Ikcnepumenm Ne8. «Onpeodenenue cocmasa 6030yxa» OnpeJeNeHus COCTaBa

BO3JlyXa

21. Bonopon. Ilonyuenne Bogopoaa. Mepsl 6€301acHOCTH P pabOTe C BOAOPOIOM. PeakTuBbI U XUMHYECKOE
[IpoBepka Ha uncroTy. ['pemyunii ra3. [Jemoncmpayuonnstii Ixcnepumenm NeS. 000pynoBaHue
«llonyuenue u cooupanue 600opooa 6 navopamopuu. Onetm Kasenouwayn

28. XuUMHUECKHEe CBOMCTBA BOJOpoaa. [Ipumenenue. PeakTuBbI U XUMHUYECKOE
Jlemoncmpayuonnwiii - Ikcnepumenm  Nel0. «llonyuenue 600opooa peakxuueil 06opya0BaHKE
QIIOMUHUA CO CMECHIO CYNbhama meou u Xa0puoa Hampus»

Jlemoncmpayuonnsiit skcnepumenm Ne 11.3anumamenvhoie onvimul ¢ 6000P00OM:
J1emarnuian 0anKa, 63pulearouiuecs ny3svipu, 1emanujue MolibHble WapuKu.
29. TecToBblit KOHTPOJIb («IIpaAKTHKYM 10 H3Y4YEHHUIO I'A30B: KHCJI0POAAa H BOJOPOAA».
30. Bona. Metonbl ompezneneHus cocTaBa BOJbI - aHAJIU3 U CUHTES. JaTuuk anexTpo-

VIabopamopnuiii onvim Ne 20. «Onpedenenue PH  eo0onpoeoonoii u

OUCMUNTUPOBAHHOU 800bL)

MPOBOHOCTH, IIU(PPOBOIA
MHUKPOCKOII




3L

dusnyeckue 1 XUMHUIESCKHE CBOMCTBA BOIEL.

PeakTuBBI U XUMHWYECKOE

Jlabopamopustit onvim_Ne2l. OKpacka uHOUKAMOPO8 6 HeUmpPAnNbHOIl cpeoe 06opy0oBanue
Jlabopamopuwiit onvim_Ne22. Cpaenenue npood 600vl: 6000npOBOOHOIL, U3 OMKPLINOZ0
6000ema.

32. Boma — PacTBOPHUTECIIb. PaCTBopBI. I[aT‘II/IK TEMIIEpaTypbl
Vlabopamopnuiii oneim Ne 23. « A3yuenue 3a6ucumocmu pacmeopumocmu 6euiecmea om TTATHHOBBIH
memnepamypi»

33. HacelieHHple 1 HEHaCBILLIEHHBIE PACTBOPHI. [udposoit Mukpockor
Jlabopamopustit onvim Ne 24. «Habnrwoenue 3a pocmom Kpucmanios)

34. Jlavopamopusiii oneim  Ne  25. «Ilepecviuyennslit pacmeop» JlaTukK TeMIEparypsl

TIJIATUHOBBIN

35. IIpakTuuyeckas padora Ne 3 PeakTuBbI U XUMHYECKOE
«OmnpenesieHue KOHIEHTPALMU BeNIECTB KOJOPUMETPUYECKHUM MO 0060pyJ0BaHKE, TaTUHK
KaJIUOpoBOYHOMY rpaduky» ONITHYECKOH IIJIOTHOCTH

36. Kpucrammoruaparsr. Jatyuk temnepaTypbl
Jlabdopamopnutit onvim Ne 26. «Onpedenenue memnepamypot pazioiHceHus TJTATHHOBBII
KpUCmManiozuopamay

37. IToxgroroska k '1A, BITP

38. TecToBbBII KOHTPOJIb: «[IPaKTUKYM 10 U3yYE€HHUIO CBOIICTB BOJAbI U PACTBOPOBY».

39. Monp — eauHMIIA KOJWYecTBa BemiecTBa. MousipHas wmacca. BplunciieHuss mo
XMUMHYECKUM YPAaBHEHUSM.

40. 3akoH ABoraapo. MoJsipHbIi 00beM ra3oB. OTHOCHTENIbHAS IIJIOTHOCTD ra30B.

Boruncnenust 1o XuMHYECKUM YPaBHEHHSIM.

41. O06paboTKa 3KCIIEpUMEHTANIBHBIX IAaHHBIX C HCIOJIb30BaHNEM LU(poBoi JabopaTopuun
«Touka pocTay.
Urenue rpadMKoB, qHarpaMm

42. OObeMHbIe OTHOIICHHUS Ta30B MPU XUMUYECKUX PEAKITHIX

43. Oxcupr: Kiaccuukanus, HOMEHKJIaTypa, CBOICTBa, MOJTy4YeHHE, PeakTuBbBI U XUMHYECKOE

MpUMEHEHHE. obopynoBaHue

Jlabopamopustit_onvim__Ne27. Haonwoenue pacmeopumocmu OKcuO08 ailOMUHUA,
Hampus, Kaabyus u meou é eooe.

Jlabopamopustit onvim_Ne28 Onpedenenue Kuciommuocmu- 0CHOGHOCHU CPeObl
ROJIYYEHHBIX PACHEOPOE C NOMOULLIO UHOUKAMOPA.

Jlabopamopustit onvim_No29. Ilonyuenue yznekucnozo 2aza u ezaumooeiicmeue
€20 C U36ecmKo060il 6000i.




44,

I'mppoxcumpl. OcHoBaHust: KaccuuKarms, HOMEHKJIATYPa, IOJIYYECHHUE.

Jlabopamopustit onvim_Ne 30. Bzaumooeiicmeue oxkcudoe kaavyus u gpocghopa c

600011, onpeodeieHue Xapaknmepa oopazo6asuie2ocsa 2UOPOKCUOA ¢ ROMOULbIO

UHOUKamopa.

Jaoopamopusiii onetm Ne  31.«Onpedenenue pH paznuunvix cpeo»
IIpakTnueckas padora Ne 4.«Onpenenenue pH pacTBOpoB KHCJIOT U 1IeJI04eiD)

Haruuk pH

4. XUMHYECKHE CBOMCTBA OCHOBaHUH. Peakuus Heiitpanu3anuu. OKpacka UHIUKATOPOB B Haruuk pH, no3arop
LIETOYHON M HEUTpanbHOU cpenax. [[pumMeHeHrne OCHOBaHUM. 00bEMa JKUJIKOCTH,
Jlabopamopnuwiit onvim Ne 32. «Peakyus neimpanusayuuy. OropeTka, JaTunuK
Jemoncmpayuonnotii skcnepumenm Ne 12. «Ocnosanusn. Tennosoi yghghexm peaxyuu TEMIICPATypPhI
2UOPOKCUOA HAMPUA C Y2TIEKUCTIBIM 2A30M)» ITaTHHOBBIM,
Jlabopamopustit onvim_Ne33. Bzaumooeiicmeue pacmeopoe KUCI0m CO Wie104amMuU. JATIUK TABJICHUS,
Jlabopamopustit onvim_Ne34. Ilonyuenue nepacmeopumvlx 0CHOGAHUIL U MAaruuTHas MeEalika

uccie)osanue ux ceoiicme (na npumepe cuopoxcuoa meou (I1)).

46. AmpoTepHbIe OKCUABI ¥ THIPOKCUIBI.

Jlabopamopnwiii oneim Ne35. Ilonyuenue amgpomepnvix ocnosanuii u ucciedosanue
ux ceoiicme (na npumepe cuopokcuoa yunka (I1)).

47. Kucnotsl. CocraB. Knaccuduxamms. Homenknarypa. [Tonydenue Kucior. PeaxkTnBBI 1 XMMHYECKOE

000pyIOBaHKe
48. XUMHYECKHAE CBOMCTBA KHUCIIOT PeakTHBBI 1 XUMHUYECKOE

Vlaoopamopnuiii onvim_Ne36. Bzaumooeiicmeue memannos (maznus, WuHKa, xHcenesd, 060pyIoBaHKE
meou) ¢ pacmeopamu Kuciom.

Jadopamopuutii onvim_Ne37. Bzaumooeiicmeue okcuoa meou (11) u oxcuoa wumnxa c

pacmeopom cepHoil KUCi0mol.

Jladopamopuwii onvim_Ne38. Bzaumooeiicmeue pacmeopos Kuciom c

HepacmeopuMviMu 0CHOBAHUAMU.

49. Comu. Knaccuduxkarnusa. Homenknarypa. CriocoObl osrydeHusl coJiei PeakTuBbI U XUMHUYECKOE

000pyI0BaHKe

50. IIpakTnueckas padora Ne 5. «IlosiyueHune MeTHOr0 Kynopoca [{ihpoBOii MHKPOCKOIT

ol. CaoiicTBa conent PeakTHBBI M XMMHYECKOE

06opyoBaHMe

52. IIpakTnuyeckas padora Ne6. Pemnenne 3kcrepuMeHTANbHBIX 32124 110 TeMe PeakTuBBI U XUMHUYECKOE
«IIpaKkTHKYM N0 H3YYE€HHUIO CBOMCTB BelIECTB OCHOBHBIX KJIACCOB HEOPraHUYeCKUX obopynoBaHue
COeIMHEHUI»

53. Ilogroroska x ' A, BIIP

4.

TecToBbIil KOHTPOJIL: «IIPAKTHKYM 110 U3YYEHHIO CBOMCTB BeleCTB OCHOBHBIX
KJIACCOB HEOPraHMYECKHX COCAUHEHUI».




95. | TexHuKa G€30IAaCHOCTH IIPU BHIIOIHEHUH CAMOCTOSTEIBHBIX OTBITOB u PeakTuBbI U XUMHUYECKOE
AKCIEPUMEHTOB B JIOMAIIHUX YCIOBHUSX M C HCIOJIb30BaHHUEM O0OPYIOBaHUS XUMUYECCKOU 00opynoBaHue
naboparopum.

00. | IlpakTnyeckas paodora Ne/. OOpalieHue co CTeKI0OM (CTHOaHue CTEKIIIHHOU PeaktuBbl 1
TPYOKH, M3TOTOBJICHUE: MHUIETKU; KAMIUIIPOB; IPOCTEHUIITUX Y3JIOB MPOCTEUIINX TPHOOPOB) XUMHYECKOE

00opynoBaHue

S/. | XuMudeckuii aHaIu3; KAYeCTBEHHbIN ¥ KOJTHYECTBEHHBIH PeaktuBbl n xXuUMH4eckoe

00opynoBaHue

S8. TeopeTnuecknue OCHOBBI ONBITHO- SKCIIEPUMEHTAIBHON U MMPOEKTHOM ACSITEIBHOCTH. PeakTuBbl M XUMHUYECKOE

00opynoBaHue

99. | Bribop Tembl IpoekTa. InaHupoBaHKe JESATETbHOCTH.

60. [ToaroroBka mpoekra. Coop mHbopMaIuu Mo JaHHOM Teme. MoaenupoBaHUE MPOEKTHOM PeakTuBbI U XUMHUYECKOE
JIESITEIILHOCTH. 000pynoBaHNe

61- BrimontHeHne y4eOHBIX  MTPOEKTOB, OMBITHO-3KCIIEPHUMEHTAITHHBIX paloT. PeakTuBbI 1 XUMHUYECKOE
65. IIpakTHyeckune paboTel MO TeMaM NPOEKTOB Y4YAIIUXCS 000pynoBaHNe

66. [ToaroroBka yaeOHBIX TPOCKTOB K 3aIIHUTE
67. | IIpomesxyTouHas arTecTalys. 3aluTa HPOEKTOB

68. - | IToxroroska k T'MA, BIIP: penienne mpakTHKO OPHEHTUPOBAHHBIX 3aJaHMH PeakTuBbI U XUMHUYECKOE

69 00opynoBaHue
70. | O606menne, cucTeMaTH3alKs M KOPPEKLMS 3HAHUH ydaIuXcs 3a Kype

«DKCriepUMEeHTaIbHAst XUMHUSI», 8 Kilacc.
TecTOBbBIII KOHTPOJIb.




KAJIEHJAPHO-TEMATHUYECKOE IINTAHUPOBAHUE

9 kaacce (68 yacoB) ¢ ykazaHueM HCIOJIb30BaHUs 000py10BaHUs I (POBOI J1adopaTopun

«Touka PocTa»

Ne n/n Tema ypoka Kox-Bo Hcnonb3oBanue
4acoB o0opynoBanus
«Touka pocra»
1 Beoonwviit uncmpyxkmaosic no Th Xumus — HayKa SKCIIEpUMEHTAIIbHAS. 1 Texnuka
Jlemoncmpayuonnutii onvim Ne 1. 0Ee30IIaCHOCTH B
O3Hnakomaenue c 1a60pamopHvimM 000py0osanuem; RPUEMbL 6e30nACHOU Padombl ¢ HUM. Kabuuere
XHUMUU [EHTpa
«Touka Pocray.
3HAKOMCTBO C
000pya0BaHHEM
2. BxoaHoe TecTHpPOBaHME MO TEOPETHYECKUM U MPAKTHYECKUM 3HAHHUSM 32 8 1
KJjacce

3. | Ilpakmuueckasn paboma Ne 1 Jatuuk
«Ilpasuna mexnuku 6ezonacnocmu npu padome c 1a60pamopHuvim 0o6opyoosanuem. Hzyuenue TeMITepaTyphl
CMmpOeHUs nilameHu» TepMOTIapHbIi

CIMPTOBKA

4. | OBP B 3KCHIepUMEHTATIBHON XUMHI 1 Haruuk
Jlabopamopmuwtit oneim Ne 1 TeMIEPATypbl
«H3yuenue peaxyuu e3aumooeiicmeus cyiohuma Hampus ¢ NePoOKCUOOM 6000P00A» TUIATHHOBBIN

S. | TernoBoit 3¢ deKT XuMHUecKuX peakiuii. [IoHaTHe 06 K30~ U SHAOTEPMUYECKUX PEAKIIUAX. 1 Jatuuk
Jlemoncmpayuonnutii onvim Ne 2 [Ipumepol 3K30- U SHOOMEPMUUECKUX PeaKyull. TEMIIEPATYPHI
Jlemoncmpavyuonnwtii onvim Ne 3 «Tennoeoii 3¢hgpexkm pacmeopenus eeuyecme 6 600e) IIJIATUHOBBIN

6. | CkopocTh XMMHYECKUX pEaKIHii 1 Hatuuk pH
Jemoncmpayuonnwtii onvim Ne 4 Bzaumooeticmsue yuHka ¢ CONAHOU U YKCYCHOU KUCTOMAMU.

Bzaumooeticmeue epanynuposanno2o yuHka U YUHKOBOU NbLIU C CONAHOU KUCIOMOLL.
Bszaumooeticmsue oxcuoa meou(ll) ¢ cepnotl kKuciomou pasHoi KOHYeHMpayuu npu Pa3Hbix
memnepamypax.

Jlabopamopnuwiit onvim Ne 2

«H3menenue pH 6 xo0e oxucaumenvbno-60cCmManoO6UMeENbHbIX PEAKUUIL)

1. | Hpaxmuueckas paboma Ne2. Hzyuenue 61usanus yciosuii nposeoenus Xumuieckoil 1 JaTunk
peaxkyuu na eé ckopocmos. Th TP HaIpsHKEHUS
Jlabopamopnuiit onvim Ne 3
«Cpasrnumenvhas XapaKmepucmuKka 60CCMarH0GUMENbHOU CHOCOOHOCIU MEMA106)

8. | Ilogroroska x I A 1




DJIEKTPOJIMTHYECKAsl TUCCOLIMALINS — [VIABHOE YCJIOBHE MPOTEKaHMs PEAKIUI B pacTBOpax.
/lemoncmpayuonnustii onvtm NedlVcneimanue pacmeopos eewyecms Ha 1eKmpuieckyio
nposooumMocms. Jlgudicenue UOHOG 8 INEKMPUUECKOM NOJle.

/lemoncmpayuonnstii onvim Ne5«Jnekmpoaumot u HeI1eKmMpoTUmbly

JlaTuuk
AIEKTPO-
MIPOBOJIHOCTH

10.| DnexTponuTHyeckas gUCCONUMANHA KUCIIOT , IENodYel U CoMeit. PeaktuBbl
XUMHYECKOE
00opynoBaHue
PeakTuBbI 1
XUMHYECKOE
11.| CunbHble u cnabble 2IEKTPOJIHTHI. JlaTumk
Jlabopamopnuiii onvim Ne 4 «Cunvhule u cnadvle 31eKmpoaumol» AJEKTPO-
MIPOBOTHOCTH
12.| Peakunu moHHOTO OGMEHA. JlaTumk
Jlabopamopmuwtit oneim Ne 5 AIEKTPO-
«B3zaumooeiicmeue cuopoxcuoa oapus c cepnoii kucnromoii» Ilogroroska k 'MA MPOBOJIHOCTH,
J103aTop 0OBEMaA
YKHUIKOCTH, OFO-
peTKa
13.| Peakuuu nonnoro oomena. Jadopamopuwtit onvim Ne6Peaxyuu obmena mexncoy pacmeopamu Hatunk
EeKMPOTIUMO8. AIIEKTPO-
Jlabopamopuwiii onetm Ne 7 «Obpazoeanue coneit aMmMoHus» MPOBOTHOCTH
IToaroroBka xk T A
14. Ilpakmuueckaa padooma No3. «Peuienue IKcnepumeHmaibHulX 3a0a4 HA onpeoesieHue PeaktuBbl 1
KAmMuoHOo8 U AHUOHOB» XHMHYECKOC
000pyOBaHKe
151 UoOpoU3 Cconel. PeakTuBsl u
IToaroroBka xk T A XMMHYECKOE
000pYI0BaHKE
16.| Mpakxmuueckan paboma Ned.Pewienue sxcnepumenmanbusix 3a0au no meme PeaktuBbl
IJIEKMPOSIUMUYECKASL OUCCOUUAYUY. XUMHAYECKOE
06opyoBaHue
17.| TecroBnwrii KOHTPOJIbNO pa3odeny « MHOrooopa3ne XMuMHYCCKHX PeaAKIM i
IKCIEPUMEHTAILHOM XUMUMD)
18.| Ianorens: pusnUecKre U XUMUYECKHE CBOMCTBA PeakTuBbl

Jlemoncmpavyuonnwtii onvtm Neb6 Qusuueckue ceoucmea 2aio2eHos.
Jlabopamopuutii onvtm Ne8Pacnosnasanue consiHol KUCIOMbL, XA0PUOOE8, OPOMUO0E, UOOUO08 U

nooa.

XUMHUYECKOE
obopynoBaHme




19.

Xnop. CBolicTBa U NPUMEHEHHUE XJIOpa
Jlemoncmpavyuonnwtii onvim Ne 7
«H3yuenue puzuyeckux u Xumuueckux c6oicme Xaiopa»

Anmapart s
MIPOBEACHHUS XU-
MHUYECKHUX PO-

reccoB (AITXP)
20.| CoenuHeHus rajgoreHoB. XJI0pOBOAOPO/I. PeakTHBHI U
Jemoncmpayuonnwiii onvtm Ne8 [lonyuenue xnopoeodopoda u pacmeopenue e2o 8 800e. XUMHYECKOE
00opynoBaHue
21. Ilpaxkmuueckaa paboma Ne 5. Ilonyuenue conanou kuciomol u uzyuenue ee ceoucme. Th PeaktuBbl u
XUMHYECKOE
000opynoBaHue
22.| IloaroToka k A
23.| Kuciopo: nosrydeHHe U XMMHUYECKHE CBOMCTBA. PeakTHBEI 1
Hemoncmpayuonnsiit onvtm Ne 9.«llonyuenue u cobupanue Kuciopooa 8 1abopamopuu u XUMUYECKOE
3aNnoNHeHUue UM 2a30Mempay o0opyioBaHue
Jlabopamopustit onvim Ne9.«I'openue cepvl na 6030yxe u 6 Kuciopooe
Jlabopamopnwiii onvim Noll. «I openue xnceneza, meou, MacHus Ha 8030yxe U 8 KUC/10p00e)
24.| Cepa. XuMmuecKre CBOHCTBA CEPHL. PeakTuBbl,
Jlemoncmpayuonnwtii onvim KOJUICKITUU U
Nel0.Annomponnvie moouguxayuu cepvi. O3nakomieHue ¢ oopazyamu cepvl U e€ npupoOHbIX XUMHYECKOE
COeOUHeHUll. obopyoBaHue
25.| CoeqMHEHHUS Cephl: CEPOBOIOPOJI, cepo8odopoonas kuciomd. Cyab(usl. Anmnapar as
Hemoncmpayuonnwtit onvim Nell Oopazyvl npupoousix cyiv@uoos u cyroghamos. IIPOBEICHHSI XH-
Jlabopamopustit onvim Nell. Kauecmeennvie peakyuu Ha cyibduo-uonsvl 6 pacmeope. MIIECKIX
Hemoncmpayuonnstii onvim Nel2: «llonyuenue ceposooopooa u uzyuenue e2o c80uUCH 8». peaKIit
Jlabopamopnwuii onvim Nel2: «Cunmes ceposodopooa. Kauecmeennwle peakyuu Ha cepogooopoo
u cynvuony mproop
JUIs
MOJTy4YeH
usl Ta30B
WIH
anmapar
Kunna
Peakrtus
Bl
26.| Coenunenus cepbl: okcu cepbl (1V), cepHUCTas KUCIIOTA U €€ COJTH. Anmnapat 1is
Jlabopamopnuwiii oneim Nel3 Kauecmeenuvie peakyuu Ha cyib@um- UOHbL 8 pACMBEOpe. TIPOBENCHUS XU~
Jemoncmpayuonnstii onvim Ne 13. «H3yuenue ceoiicme cepHucmozo 2a3a u cepHucmoil MHUUYECKUX
Kuciomo) peaxtuii
27.| Coenunenus cepsl: okcuz cepsl (VI), cepHas KUCIOTA U €€ COJIN. PeakTuBbl
Jlabopamopnuwiii onvim Nel4 Kauecmeennvle peakyuu Hacyivgham-uonvl 6 pacmeope. XUMHYECKOE

00opyoBaHme




28.

CBolicTBa CEpHOI KUCIIOTHI

PeakTuBbl u

Jlabopamopuwtit oneim Nel5 H3zyuenue ceoticme cepHoli KUCIOMbL XUMHYECKOE
obopynoBaHme
29.| IToarotoBka k [MA
30.| Asot: pu3MYecKHe U XMMHYECKHE CBOICTBA.
31.| AMmuak. JlaTumnk
Hemoncmpayuonnwii onvim Nel4 [lonyuenue ammuaxa u e2o pacmeopenue 8 8ooe. IIEKTPO-
Jlabopamopnuiii oneim Ne 16 «Ocnogénvle ceolicmea ammuaxa» IIPOBOAHOCTH
32.| IIpakmuueckas paéoma Ne 6. Ilonyuenue ammuaxa, uzyuenue ezo ceoiicme. Th PeaktuBbl
XUMHYECKOE
000pynoBaHNe
33.| Conu aMMOHwUS. PeakTHBEI 1
Jlabopamopustit oneim Nel7 Th B3aumooeticmeue coneti AMMOHUSL CO Wenouamu XUMHYECKOE
000opynoBaHue
34.| AzoTHas KucoTA. TepmopesucTop
Hemoncmpayuonnvie onvimot NeNol5-17: «Ilonyuenue oxkcuoa azoma (IV) u uzyuenue ezo HBIW TaTYUK
ceoticme»; «Oxucnenue okcuoa azoma (I1) 0o oxcuoa azoma (IV)»; «B3aumooeiicmeue oxkcuoa TEMIIEPATYPEI,
azoma (IV) c 60001t u Kuca1opooom, nonyuenue az30mHoU KUC10mvl» natyuk pH,
JATYUK
AIIEKTPOIIPOBOIH
OCTH, amnmapar
JUTSL IPOBEICHUS
XUMHAYECKUX
peakiuit
(AIIXP),
MarHuTHast
MeIaigKa
35.| OxucnuTenbHbIE CBOHCTBA a30THOM KMCIOTHI PeaktuBbl
Jlabopamopustit onvim Nel8. H3yuenue ceoticme azomHou KUCIOMbl XUMHUYECKOE
06opyioBaHue
36.| Conu a30THOM KHCIOTHI — HUTPATHI. Jatuuk
Hemoncmpayuonnsiii onvtm Nel8 Oopazyvl npupoousix Humpamos u ghocghamos. AJIEKTPOIIPOBOJL
Jlabopamopnuwiii onvim Nel9 O3naxomnenue ¢ azomuvimu u ¢pocgopuvimu y0oopeHusMuU. HOCTH
Jlabopamopnuwiii onvim Ne 20 «Onpedenenue amMmuaunoil ceaumpsl u Mo4esUHbL»
37. PeakTuBbl 1

®dochop. Coequnenus pochopa: okcun dochopa (V), oprodocdopHast KHCIOTa U €€ COTIH.
dochopubie yanoOpeHus
Jemoncmpayuonnwtii onvim Nel9 Oopasywvl kpacrnozo ghocgopa, oxcuoa gpocghopa (V),

XUMHUYECKOE
obopynoBaHue




npupoousIx hocghamos.
Jlabopamopustit onvim Ne21 «I'openue cepul u ghocgpopa na eo3dyxe u ¢ kuciopooe»
Jlabopamopuuwiit onvim Ne22. Oznaxomienue ¢ azomuuimu u pocghoprvimu y0oOpeHusmu.

38.| IloaroroBka k [MA
39.| Vruepon, dusnueckue CBOMCTBA. Antomponus yanepooa: aimas, 2pagum, kapoun,
@yrnepenvi.
XYMMHYECKHE CBOMCTBA yIjiepoa.
Jemoncmpayuonnwtii onvim NeMooenu kpucmaniuyeckux peuémox aimaza u epaguma.
40.| Oxcupl yrizeposa. YrapHblii M yrJIeKMCIIbIA rasbl. YToNbHAS KUCI0Ta, KApOOHATHI HaTunx
Hemoncmpayuonnstit onvim Ne2106pa3zyvl npupoonsbix KapOOHAmMo8 U CUIUKAMOS. AJEKTPO-
Jlabopamopnuiii oneimNe23. KauecTBeHHasi peakiusl Ha YIJIEKUCIbIN Tras. IIPOBOHOCTH,
Jlabopamopustit oneim No24. KauectBeHHasi peakius Ha KapOOHAT- HOH. MarHuTHas Me-
Jlabopamopnutit onvim Ne 25 «B3aumooeiicmeue uzeecmko6oii 600bl ¢ y2iAeKUCIbIM 2A30M» 1maka, mpuoop
JUTSL TIOJTYYCHUS
ra3oB WA
annaparKunna
41.| Mpaxmuueckan paGoma Ne7. PeaktuBel
«llonyuenue oxcuoa y2nepooa (IV) u uzyuenue e2o ceoiicme. Pacnoznasanue kapoonamoe». XUMHAYECKOE
000pyOBaHNe
42.| Kpemmuii u e2o coeounenus. PeakTHBEI 1
JMemoncmpayuonnwtit onvim Ne22.Oopaszybl npupooHbix KapOOHAmMo8 U CUIUKAMOS. XUMHAYECKOE
Jlabopamopnuiii (3anumamensusiit) onvim Ne 26 «Bvipawusanue 6000pocieti 8 CUIUKAMHOM 000pymoBaHue
Kneey
43-44.] IloaroroBka k I A
45.| KontpoasHoe TecTHpoBaHHe 10 noopazoeny «IIpakTHKYM Mo M3y4eHHI0 CBOICTB
NPOCTHIX BelECTB HEMETAJLIIOB HUX CO€IMHEHUI»
46.| O6mue pusuyeckue ¥ XUMHYECKHE CBOWCTBA METAILIOB: PEAaKIMU C HEMETAIaMHU, KUCIOTAMH, PeaktuBbl
colsiMU. BoccTaHOBUTENBHBIE CBOMICTBA METAIIOB. DIeKMPOXUMULECKULL PO HANPANCEHU XUMHYECKOE
memannos. Jlabopamopuutii onvim Ne27. Bzaumooelicmeue mMemaniog ¢ pacmeopamu coJell. 06opyI0BaHNMe
Hemoncmpayuonnsiii onvim Ne23ThH3yuenue obpazyoe memannos.
47.| lenounsie MeTamnsl. CoeIMHEHHS MIENOYHBIX METAILIOB PeakTuBbl
Jemoncmpayuonnwtii onvim Ne24Bzaumooeticmaue wenounvix Memaiog ¢ 80001. XUMHYECKOE
o06opyoBaHme
48.| CpoiicTBa 11ENI0YHO3EMETBHBIX METAILIOB U UX COEJUHEHUIA. PeakTuBbl
Jemoncmpayuonnstii onvim Ne25 Bzaumooeticmaue wénouyHozemenbHblx Memaiog ¢ 60001. XUMHYECKOE
Obpasywl 8adicHeliuux NPUPOOHBIX COeOUHEHUL MASHUSL, KATbYUSL. obopynoBaHme




49.

CBoiicTBa coequHeHnit Kanpust. JKeCTKOCTh BOIbI
Jabopamopustit oneim Ne28 Th. O3naxkomienue co c8oUCmM8aAmMU U NPespaueHUsIMU

KapboHamos 2uopoKapOOHaAmos.
Jlabopamopustit oneim Ne29 Yempanenue scecmxocmu 600vl 8 OOMAUHUX YCLOBUAX

PeakTuBnl u
XUMHUYECKOE
o6opyoBaHme

50.| CpoiicTBa amoMuHus PeakTuBbl 1
Jlemoncmpayuonnwtii onvtm Ne26B3aumooeticmsue antomunusi ¢ 6000u. Oopasyvl adCHEUUUX XUMHYECKOE
NPUPOOHBIX COCOUHEHUL AIOMUHLSL 000opynoBaHue

oL AMbOTEepHOCTh OKCHAA W THAPOKCHIA ATFOMUHUS. PeakTuBel 1
Jabopamopustit onvim Ne30 Th. [lonyuenue cudpoxcuda antoMuHus u 83aumMooeticmsue e2o ¢
KUciomamu u wenodamu.

52.| Keneso. JlaTank
Jlemoncmpayuonnwtii onvim Ne27006pazysl pyo sceneza. Cocueanue xenesa 8 KUCIOpooe U JTABIICHUS
X7ope.

Jlabopamopustit oneim Ne 31 «Oxucnenue yceneza 60 61axicHOM 8030yXe»

53.| CBoiicTBa COeIMHEHHH Kere3a: OKCHIOB, runpokcuaoB u conei xxeneza(ll u I11). PeakTuBbl 1
Jlabopamopuwtit  onvtm No32 [lonyuenue euopoxcuoog sxcenesa(ll) u XUMUYECKOE
(1) u  e3aumoodeiicmeueux ¢ Kuciomamu u Weiouamil. 000opynoBaHMe

S4.| HMpaxmuueckan paboma Ne8. Pewenue yxcnepumenmansuvix 3adau no meme «Obujue u PeakTuBbl n
UHOUBUOYATIbHBIE CEOUCHIEA MEMALI08). XUMHYECKOE

000pyOBaHKe
55.| Moaroroska k TNA

56.| KonTpoanHoe TecTupoBanue 1o noopasoeny «IIpakTHKYM 10 H3Y4eHH IO CBOICTE
NPOCTHIX BellIeCTB MEeTAJUIOB UX COeINHEeHUi»

57.| Texuuka 0€30MaCHOCTU MPU BBHIMIOJHEHUH CAMOCTOSITEJIBHBIX OIBITOB U AKCIEPHMEHTOB B PeakTuBbI U
JIOMAIIIHUX YCJIOBUSIX U C HUCIOJIb30BaHUEM 000PYIOBaHUS XUMUUECKON J1a00paTOpHUH. XUMHIECKOE

06opyioBaHue

58.| Ipakmuueckas paboma Ne9. Th Obpawenue co cmeknom (ccudbanue cmeKkiaHHou mpyoxu, PeakTuBbl 1
U320mo61eHUe: NUNEMKU; KANUNAPO8; RPOCMENUIUX Y3/108; NPOCM el UUX npudopos) XHUMIUYECKOE

o6opyoBaHue

59.| XuMH4ecKkuii aHaIN3: KAYeCTBEHHBINH U KOJTMYECTBEHHBIN PeakTuBsl u

XUMHUYECKOE
06opyioBaHue

60.| Teopetnueckue OCHOBBI OTIBITHO-PKCTIEPUMEHTATILHOU M TPOEKTHOM JAeSTeIbHOCTH. PeakTuBBI U

XUMHAYECKOE
obopyoBaHme
61.| BeiObop Temsl nmpoekTa. [I1anupoBanue neaTeabHOCTH.

62.| IloaroroBka npoekta. Coop nundopmanmu 10 JIaHHOU Teme. MoaenupoBaHue PeakTuBBI U

IIPOEKTHOM JESTEIbHOCTH.

XUMHYCCKOC




obopynoBaHme

63.| BeimonHenue YYEOHBIX MMPOSKTOB, ONBITHO- SKCIIEPUMEHTAIIBHBIX Pa0OT. PeakTHBEI 1
[MpakTnyeckne padoTHI MO TEMAM MPOEKTOB Y4YAIUXCH XUMITIECKOE
00opyoBaHme
64.| IloaroroBka yuyeOHBIX IIPOEKTOB K 3aIUTE
65. | [IpomexyrouyHas aTTecTalus. 3almTa MPOSKTOB
66-67.| IlogroroBka k A : pemieHne NpakTUKO OPUEHTUPOBAHHBIX 3a/IaHUN PeakTuBhI U
XUMHYECKOE
000pynoBaHue
68.| O6001IeHNE, cUCTEMAaTHU3alNs U KOPPEKILIMS 3HAHUN yJyalnxcs 3a Kype « OKCepuMeHTaIbHast

XUMHA-9», 9 KI1acc.
TecTOBBIII KOHTPOJIb.
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