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Ha 06a3ze wnenrpa «Touka pocta» oOecrmeuuBaeTcs peanusalus 00pa30oBaTENbHBIX HPOrpaMM — €CTECTBEHHOHAYYHOM  HAINpaBIEHHOCTH,
pa3pabOTaHHBIX B COOTBETCTBMU C TpPeOOBAaHMSAMH 3aKOHOJATENbCTBA B cdepe oOpasoBaHMA U C y4€ToM pekoMmeHpammii PenepaabHOro oreparopa
yueOHOro npeamera «XuMHs».

B 00ydenuu xumuu 60JbIIOE 3HAYEHHE HMEET HKCIEPUMEHT. AHAIM3UPYs pe3yJbTaThl MPOBEAEHHBIX OIBITOB, ydYallldecs YOEKTAIOTCS B TOM,
4TO TC WU HHBIC TCOPETHUYCCKHUE IIPCACTABJICHHUSA COOTBCTCTBYIOT HJIM IIPOTUBOPCYAT PCaJIbHOCTH. Tonbko OCYHICCTBIIAA XUMHUYECKHI OKCIICPUMCEHT
MOXHO MPOBEPHUTH JTOCTOBEPHOCTh MPOTHO30B, CIACTAHHBIX HAa OCHOBAaHMU TEOpPHH. B mpomecce SKCHepHMEHTANbHON pPabOTHl ydaliuecss NPHOOPETaroT
OIBIT MO3HAHMS PEAJTbHOCTH, SBILIOLIMICS BaKHBIM 3TarloM (GOPMUPOBAHHMS Yy HUX YOEXIEHHUH, KOTOpbIE, B CBOIO OuYe€pelb, COCTaBISIOT OCHOBY
HAY4YHOT'O MUPOBO33PECHUSI.

Buenpenune ob6opynoBanus uu¢ppoBoil naboparopunm LeHTpa «Touka pocTay» MO3BOJIUT KAadeCTBEHHO HM3MEHUTh IIPOLECC OOYyYEHUS XHMUM.
KonnuecTBeHHbIE KCIEPUMEHTHI MO3BOJIAT IOJIydaTh NOCTOBEPHYIO MH(OPMALMIO O NMPOTEKAHUM TeX WIM MHBIX XMMUYECKHX Ipoleccax, O CBOicTBax
BemecTs. Ha oOCHOBe MOJy4eHHBIX OSKCIEPUMEHTAJbHBIX [AaHHBIX OOydaeMble CMOIYT CaMOCTOSTEIbHO [€JaTh BbIBOJbBI, 0000OLIATh PpE3YNbTaThl,
BBIABJIATHL 3dKOHOMEPHOCTHU, YTO OJHO3HAYHO 6y,[[eT CII0COOCTBOBATH ITOBBIIIEHHUIO MOTHBAIIMH 06yquH;1 HIKOJIbHUKOB.

HanHas pabouast oOpa3zoBaTelbHas NporpaMma OOECIEUMBAET YCBOCHUE YYAIMMUCS Ba)KHEHIIMX XMMHUYECKHX 3aKOHOB, TEOpUIl M IOHATHI;
dbopMupyeT NpencTaBICHHE O POJIM XMMHUH B OKpYKAaloIleM MHpPE W JKU3HM 4uesloBeka. [Ipy 3TOM OCHOBHOE BHHMaHHE YAESETCS CYIIHOCTH
XUMHUYECKHUX PeaKIMi U METOaM MX OCYIIECTBIICHUS.

OIHMM U3 OCHOBHBIX IPHHIMIIOB IIOCTPOCHUS HPOrPaMMBbl SIBISETCS MPHUHIMII JOCTYIMHOCTH. OKCIIEPUMEHTAJbHbIE JaHHbIE, IOJyYCHHBIE
ydyaliuMUCs IMpH BbIIOJHCHHUU KOJHWYECTBCHHBIX OIIBITOB, IIO3BOJIIOT YYallMMCA CAaMOCTOATCIbHO [ACJAaThb BbIBOAbI, BbIABIIATH 3aKOHOMEPHOCTH.
[Toaxompl, 3aM0KEHHBIE B COAEP)KaHHWE MPOrpaMMBI Kypca, CO3JAl0T HEOOXOIMMBIE YCIIOBHUS sl CHCTEMHOTO YCBOGHHS YYaIllUMHCS OCHOB HAyKH, JUIS
obecreyeHusl pa3BUBAIOIIETO M BOCIUTHIBAIOIIETO BO3JEHCTBUS OOY4YEeHHS Ha JIMYHOCTh ydamierocs. dopmupyeMble 3HaHHS JOJDKHBI CTaTh OCHOBOM
CHCTCEMBbI Y6C)KH€HHﬁ IIKOJIbHUKA, ICHTPAJIbHBIM AAPOM €ro HAy4YHOr0 MUPOBO33PCHUA.

OO6pasoBaresipHasi MporpaMma MO3BOJISIET MHTEIPUPOBATH PEATU3YyeMbIe IMOIXOAbI, CTPYKTYPY M COJEp’KaHME NpU OpraHu3aluu OOY4YEeHUS XUMHHU
B 8 Kyacce, BEICTPOGHHOM Ha 0a3e J1r000ro U3 AOCTYIHBIX y4eOHO-MeToandecKux kommiaekcos (YMK).

Hcnons3oBanue obopynoBanus «Touka pocray» npu peanusanuu ganHod OIl nossonseT cozdams ycnogus:

— I paclIMpCHUA COACPIKAHUA IKOJIBbHOI0 XUMHUYCCKOTO O6paSOBaHI/I$I;

— JUI TOBBIIICHUS TMO3HABATEIbHON AKTHBHOCTH OOYYAIOIIMXCS B €CTECTBEHHOHAYYHOM 00JIacTH;

— Ui pa3BUTHUS JMYHOCTH peO&HKa B mpolecce 0OydeHHUs XMMHUH, €ro CIocoOHOCTel, (HOpMUPOBaHUS M YIOBIETBOPEHUS COLMAIBHO 3HAUMMBIX
HMHTEPECOB U MOTPEOHOCTEH;

- s paboThl ¢ OMApEHHBIMH ITKOJBHUKAMH, OPTaHU3allMU WX Pa3BUTHSA B PA3IMYHBIX O0JIACTSAX 00pa3oBaTEIbHOW, TBOPUYECKOH IESATEIHHOCTH.

Heas u 3anaun

— Peanmzanus ocHOBHBIX 00111€00pa30BaTENbHBIX MPOTPaMM MO Y4eOHBIM NpeIMeTaM €CTECTBEHHOHAYYHOU HANpaBIE€HHOCTH, B TOM YHCIIE B pamKax
BHEYPOUYHOI JIeSATEIbHOCTH 00yJarOIuXCs;

— BBEJICHHE COBPEMEHHBIX CPEICTB OOyYeHHMS M BOCHHTaHMSA JUIA M3Y4eHHS (B TOM 4YHCJIE OSKCIEPUMEHTAJIbHOIO) IHUCLUIUIMH (MOmyinei)
€CTECTBEHHOHAYYHOW HAIPABIEHHOCTU NPU peaaM3allil OCHOBHBIX 00I1e00pa30BaTeNbHBIX MPOTPaMM U JOMOJHUTEIBHBIX 00Ie00pa3oBaTEeIbHBIX
IporpamM, B TOM YHUCIIE ISl PACIIUPEHUS COJepKaHU yueOHOTo mpeaMeTa « XUMHSD».

— BOBJICYCHHE yJAIIUXCS B IPOEKTHYIO AEATEIBHOCTb.

[TpodunpHei  KOMIUIEKT oOOpynoBaHus TIleHTpa «Touka pocta» obOecnieunBaeT 3(PGEKTUBHOE JTOCTIKCHHE 00pa3oBaTeNbHBIX PE3yJIbTaTOB
00yJaIoNMMHUCS TI0 TIPOrpaMMaM €CTECTBEHHOHAYYHON HANpaBIEHHOCTH, BO3MOXHOCTH YTIIYOJEHHOTO M3YYEHHUS OTIEIBHBIX MPEIMETOB, B TOM YH CIie
s popMHupOBaHHUS M300PETATEIBCKOTO, KPEATHBHOTO, KPUTHYECKOTO MBIIIUICHUS, Pa3BUTHS (QYHKIIMOHAIBHON TPaMOTHOCTH Yy OOYYaroIIUXCS, B TOM
YUCJIE €CTECTBEHHOHAYYHONW W MAaTEMATHYECKOM.

OKCIIEPUMEHT SIBISETCS WCTOYHMKOM 3HAHWA W KPUTEPUEM HMX HUCTUHHOCTH B Hayke. KoHIleNmus COBpEMEHHOTO oOpa3oBaHUs IMOJAPa3yMEBaeT, YTO
B y4eOHOM DKCTIIEPUMEHTE BEAYIIYIO POJIb JOKEH 3aHATH CAMOCTOSITEIIBHBINA UCCIIEI0BATEILCKIM YUCHHUECKUH SKCTICPUMEHT.



CoBpeMeHHbIE SKCIEPUMEHTAIbHBIE HCCIIEAOBAHHUA [0 XUMHH YK€ TPYIHO NPEACTaBUTh 0€3 HCHOJIb30BAHUS HE TOJNBKO AaHAJOrOBBIX, HO U
U(GpPOBBIX HW3MEPHUTENBHBIX TpuOopoB. B denmepamsHom ['ocymapctBennom O6paszoBarenbHoM Cranmapre (PI'OC) mpommcaHo, 49TO OJHUM U3
YHHMBEPCAJIBHBIX Y4YEOHBIX JCWCTBUM, NPHOOpPETAeMbIX YYaIIMMHUCS, IODKHO CTaTh YMEHHE «IPOBEIEHHS OIBITOB, MPOCTHIX 3KCIIEPUMEHTAIBHBIX
WCCIIEIOBAaHUH, MPSIMBIX M KOCBEHHBIX U3MEPEHUH C MCIIOJIB30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOBY.

Y4eOHBI 3KCTIEPUMEHT TI0 XWMHUH, MPOBOJUMBIN Ha TPaTUIIMOHHOM OO0OpYIOBaHHMH, O€3 TpHUMEHEHUS IMQPPOBLIX Jaboparopuid, HE MOXKET
MIO3BOJIMTh B IOJIHOM Mepe peluTb BCE 33ja4l B COBPEMEHHOM LIKOJIE. DTO CBA3aHO C PSJIOM IPUUUH:

—  TpagUIMOHHOE IIKOJbHOE O00OpyJOBaHME M3-32 OrPAaHMYCHHS TEXHHYECKHMX BO3MOXKHOCTEH HE TO3BOJIIET TPOBOAWUTH MHOTHE

KOJINYECTBEHHBIE UCCIICTOBAHMUS;

—  JUINTEJIbHOCTh IPOBEJCHHUS XUMHUUYECKUX HCCIEIOBAHUI HE BCEr/a COINacyercsl ¢ JJIUTEIbHOCTbIO Y4E€OHBIX 3aHITHI;

—  BO3MOKHOCTH IPOBEJCHUS MHOTHX HCCIICZIOBAaHUH OIpaHHMYUBAETCS TPEOOBAHUSIMHM TEXHHKH OE30MACHOCTH U JIp.

Mudposast nabopaTopust MOJHOCTBIO MEHSET METOAMKY M COAEp)KAaHUE HKCIEPUMEHTAJIbHOW JAEATEJbHOCTH M pEUIaeT BbIIIENEPEeYUCICHHbIE
npo6aemsl. IInpokuii cCieKTp JaTYMKOB IO3BOJISAET YYAIMMCS 3HAKOMHTBCSA C INapaMeTpaMM XUMHYECKOI'O SKCIIEpUMEHTa HE TOJIBKO Ha KauyeCTBEHHOM,
HO M Ha KOJHMYeCTBEHHOM YypoBHe. Lludpoas naGoparopusi mMo3BOISET BECTH AJIUTEIBHBI JKCIIEPUMEHT JaXe B OTCYTCTBHE OJKCIEPHUMEHTAaTtopa , a
94acTOTa UX U3MEPEHUIl HEeMOIBJIacTHA YeJIOBEYECKOMY BOCHPHUSTHIO.

B npouecce popMupoBaHus SKCHEPUMEHTAIBHBIX YMEHHH YyUEHHMK 00ydaeTcs NMpeJCTaBIsATh MHPOPMALUIO 00 MCCIEeIOBAHUU B YETHIPEX BUAAX:

— B BepOaJbHOM: ONMCHIBATH 3KCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb IKCIEPUMEHTa, (PMKCUPOBATh BHUMAHHE HA HU3MEPSEMBIX BEJIMYMHAX,

TE€PMUHOJIOTHH;

— B TAOJMYHOM: 3alOJHATH TAOJMUIBI JAHHBIX, JIEKALIMX B OCHOBE IOCTPOCHMs IpaduKoB (IPU 3TOM Y Y4YalIUXCS BO3HMKAET MEPBUYHOE
MpeCTaBICHNEe O MacIITabax BETUYHH);

— B TpaduyecKkoM: CTPOUTHh Ipa@UKH MO TAOJIWYHBIM JAHHBIM, YTO Ja€T BO3MOXKHOCTh IIE€pEeXOAa K BBIABIDKEHHIO THUIIOTE3 O XapakTepe
3aBUCUMOCTH MEXJIy BeIMYMHAMH (IIPU STOM YYHUTEIbh IOKA3bIBAET IMPEUMYIIECTBO B BU3yaJH3allMHd 3aBUCUMOCTEH MEXIy BEIUYMHAMH,
HarJSIIHOCTh U MHOTOMEPHOCTB);

— B BHUJIe MaTeMaTHYECKUX YPAaBHEHHI: JaBaThb MaTEeMaTHYECKOE OINMCAHME B3aUMOCBS3U BEJIWYMH, MaTeMaTHUECKoe 000O0IIeHHE.

[lepexox OT KaxIoro iTama MpeICTaBICHHS WHPOPMALUHU 3aHUMAET IOBOJIBHO OOJIBIION MPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporuecc
HE00XO0/IMM, HO B CTapIIMX KJaccax MOXKHO ObUIO OBl 3TO BpeMs MOTPATHTh Ha pelleHHe Oosiee BaXKHBIX 3a7ad. B sToM miaHe nudpossle nabopaTtopuu
CYIIECTBEHHO 3KOHOMAT BpeMs. DTO BpeMs MOKHO mnotpatuth corigacHo ®PI'OC Ha ¢opmHupoBaHHE MCCIIENOBATENBCKUX YMEHHUH YYalUXCsi, KOTOpbIE
BBIPA)KAIOTCS B CIEAYIOUINX JICHCTBUSIX:

—  OIpenesieHue MPOoOIIeMEI;

— IIOCTAHOBKA HMCCJEI0BATENbCKON 3a/1auu;

— IUTAHUPOBAHME PEIICHMS 33a/1a4H;

— IIOCTPOEHHE MOJENel;

—  BBIABIKEHHE THIIOTE3;

—  DKCIIEpUMEHTaJbHAs MPOBEpKa T'MIIOTE3;

—  aHaNM3 JaHHBIX KCIIEPUMEHTOB WJIM HAOJIOACHH;

—  (opMyIUpOBaHUE BHIBOJIOB.



Pazgen 1. OcHOBBI 3KcniepuMeHTANBHON XuMuu (14 1) Xumusi — HayKa 3KclepuMeHTalbHasi. BBognblil uHCcTpyKTa)k no Th
Jlemoncmpayuonnstii skcnepumenm Ne 1.03HakOMIICHHE C JIaOOPAaTOPHBIM 000pYyIOBaHHEM; MPUEMBI O€301acCHOM PabOTHI C HUM.
Ilpakmuueckaa paboma Ne 1. TlpaBuna TeXHUKU 0€30MacCHOCTH IpuU paboTe c J1abopaTopHbIM 00OpyaoBaHueM. M3yueHue cTpoeHUs IIaMEeHn
MeToapl MO3HAHUS B XUMUHU. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMUU

Jlabopamopnuiit onstm Nel.PaccMoTpeHHE BEIIECTB € pasiUYHBIMA (DU3UYECKUMU CBOWCTBaMH (MeIlb, Kelle30, IUHK, cepa, BOJA, XJOPHI HATpUS
Jlabopamopnetit onvtm Ne 2. «J]o kakoll TeMIiepaTypbl MOKHO HarpeTb BELLECTBO?»

Jlabopamopnutit onetm Ne3.VI3yueHrie CBONCTB BEIIECTB: HArpEBaHUE BOJIbI, HarpeBaHue okcuaa kpemaus (I1V).

Jlabopamopnuwtit onvim Ne 4. «VI3MepeHne TeMIiepaTypbl KUIIEHUS! BOABI C TOMOILBIO IaTYMKA TEMIIEPATYPbl U TEPMOMETPay

Jlabopamopuutit onvim Ne 5.«OnpeneneHue TeMepaTypsl IJIaBICHUS U KPUCTAIUIM3alUA METajlia»

[lepBoHayabHblEe XUMUYECKUE MOHATHS. YUCTBIE BELIECTBA U CMECU

Jlabopamopnutit onvim Ne6. ViccnenoBanue QU3NYECKUX U XUMHUYECKUX CBOIMCTB NMPHPOJHBIX BEIIECTB (M3BECTHSKOB).

YucTsle BemecTBa U cMecH. CriocoObl pa3fenieHns: CMecei: IeiicTBUe MarHUTOM, OTCTanBaHue, (GMIbTpOBaHKE, BHIIAPUBAHKE, KPUCTAILTH3ALIN,
JUCTHIUTSIIIHS.

Jlabopamopnwii oneim Ne7. PazneneHue cMecH >KEJIe3HbIX OMWJIOK M CEpbl C MOMOUIbI0 MAarHUTa.

Jlabopamopnutit onvim Ne8.IIpurotoBieHre U pa3aelieHHe CMECH JKeJe3a U Cephl, pa3zelieHne cMecu HehTh 1 BOJIbI (PaCTUTEIBHOTO Maciia ¥ BOJIBI).
Ilpakmuueckaa padoma Ne 2. OBnajeHre HaBbIKAMH pa3eleHNsl OAHOPOJIHBIX M HEOJHOPOAHBIX CMecel: oTCTauBaHue, (UIBTPOBAHHUE,
BBHITIAPYBAHUE, KPUCTAJUTM3AINS, TUCTHILIISAIMS (TIEpEroHKa).

Ou3nvecKre ¥ XUMUYECKHE SIBICHUS.

Jlemoncmpayuonnwtit sxcnepumenm Ne 2. «Bblaenenue v NoriomeHue Temia — NpU3HaAK XUMUYECKOH PEeaKIMU»

Jlabopamopnowtit onvim Ne9.Ilpumepsl (pu3MYecKUX SBICHUI: CruOaHUE CTEKIISTHHON TpyOKHM, KWISYEHHE BOJbI, IUIaBJICHHE mNapaduHa.
Jlabopamopmuerit oneim Nel(.llpumepbl XMMHUECKUX SBJIICHHUI: FOpPEHUE JPEBECHHBI, B3aUMOJECHCTBHE MpaMopa C COJISTHOW KHCIIOTOM.
ATOMBI U MOJIEKYJIbI, HOHBL. BelecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus. Kpucranmudeckune pemeTKy.

Jlemoncmpayuonnstit onstm Ne 3.«TemnepaTypa IJIaBI€HNS BELIECTB € Pa3HbIMU TUIIAMHU KPHUCTAUIMYECKUX PELIETOK»

[IpocTblie u cioxHbIe BellecTBa. XUMUUECKHUH 3JIEMEHT. XUMUYECKHi 3HaK. [IpocThie BelecTBa: METaslibl 1 HEMETAILIIBL.

Jlabopamopnuiii oneim Ne 11. 3HakoMCTBO ¢ 00pa3iiaMu MPOCTHIX BEIIECTB: METAJUIOB U HeMeTauioB. Onrcanue CBOWCTB.

Jlabopamopnuiii onstm Nel2.V3yderne oOpas3ioB METAJUIOB M HEMETAIOB (CEphl, XKeye3a, allfoMUHUsA, rpadura, Mmenu u np.).

CrnosxHble BellecTBa UX COCTaB U CBOWCTBA.

Jabopamopnwiii oneim Ne 13. 3HaKOMCTBO ¢ 00pa3liaMu CJIOKHBIX BELIECTB, MUHEPAJIOB M TOPHBIX mopo. OnucaHue CBOMCTB.
Jlemoncmpayuonnwiit 3kcnepumenm Ne 4. «PaznoxeHue BOAbI ANEKTPUUECKHUM TOKOM»

Jabopamopnwtii oneim Nel4.VcribiTaHre TBEPIOCTU BEIIECTB ¢ MOMOIIbIO KoJutekiuu «lllkana TBepaocTu.

dopMyIbl CIIOKHBIX BemecTB. KauecTBEHHBIN W KOJTMYECTBEHHBI COCTAaB BEIIECTBA.

Jlemoncmpayuonnstii skcnepumenm Ne 5. «Paznoxenune ocHoBHoro kapoonata meau (II) (mamaxura)»

®opmynbl CIOXKHBIX BellecTB. KauecTBEHHBIH M KOJUYECTBEHHBIM cOCTaB BewlecTBa. Ha3BaHUS CIOXKHBIX BEIECTB. PeakTHBBI. DTUKETKH.
['pynmbl xpaneHus: peakTUBOB. Y CIIOBUSI XPaHEHUS U UCIIOJIb30BAHU.



3aKOH COXpPAaHEHHs] MacChl BEIIECTB.

Jlemoncmpayuouustii Ixcnepumenm MNe 6.«3aKOH COXpaHEHHUS MacChl BEIICCTBY

XuUMHYecKue npeBpamieHusi. XUMUYECKUe peaKkiuu.

Jlabopamopnuetit onvim Nel5.11pu3Haku NpOTEKaHUSI XUMUYECKUX PEAKLM: HAarpeBaHUE MEAHON TPOBOJIOKHU; B3aUMOJIEUCTBUE PACTBOPOB €AKOTO
HaTpa U XJIOpUJA MEH; B3aUMOJICHCTBUE PACTBOPOB YKCYCHOM KHCJIOTHI M TUAPOKapOOHATa HATPUS.

XuMHnueckue ypaBHeHMsl. BpIloIHEHnE TPEHUPOBOYHBIX YIIPAXKHEHHUH 110 COCTaBICHUIO YPaBHEHUN XUMHUECKUX PEaKLIUA

THnbl XUMUYECKUX pEAKINAN

Jlabopamopmatit onvetm Nel6. Tunibl XHMMAYECKUX PEAKIUH: pasiokeHue rugpokcuaa meau (I); B3anMoseiicTBre xene3a ¢ paCTBOPOM XJIOpUAa MEIH
(IT), B3aumonetictue oxcuaa meau (II) ¢ pacTBOpoM CONSTHON KUCIIOTHI.

Tecmoswtii konmpoaw: «OCHOBBI SKCIIEPUMEHTAIBHON XUMHK.

Paznen 2. [IpakTHKyM N0 M3y4YEeHHIO ra30B: KHCJI0Poaa U Bojopoaa (5 1)

Kucnopon. Peakuuu, ucnonb3yemsle A NOJyYEHHUs] KUCIOPOJa B JIabopaTopuu

Hemoncmpayuonnwiii sxcnepumenm Ne 7. «[lomyueHne u coOupaHue KucCIopoja B JaOOPATOPHH M 3alOJHEHHE MM Ta30MeTpa
XuMuyeckue cBoiicTBa kuciopoga. OKcumpl.

Jlabopamopnutii onstm Nel7.«'operue cepbl u docdopa Ha BO3IyXe U B KHUCIOPOJILH

Jlabopamopnwii onetm Nel8.«I'opeHue xene3a, MeIU, MarHUs Ha BO3yX€ M B KHCIOPOJE»

Jlabopamopnutii oneim Nel9. Paccmotpenue o0pasnoB okcunoB (yraepoaa (IV), Bonopona, docdopa, Meau, Kanbius, sxene3a, KpeMHUs).
Bo3znyx u ero cocras.

Hemoncmpayuonnsiii 3kcnepumenm Ne 8. «OnpejeneHre cocTaBa BO3AyXa»

Bognopoa. [Nonyuenue Bogopona. Mepsl 6e3omacHocTy npu padore ¢ Bogoponom. IIposepka Ha yucroty. I'pemyunii ras.
Jlemoncmpayuonnstii Ixcnepumenm Ne 9. «llonydenne u cobupanue Bonopoaa B 1aboparopuu. OnbitT KaBenaumiay

Xumuueckue cBorcTsa Bogopoja. [Ipumenenue.

Jemoncmpayuonnstii Ixcnepumenm Ne 10.«Ilonydenne Bogopoa peakimei allloOMHHNS CO CMECBIO Cyb(aTa MeIn U XJIOPUIa HATPUSD»
Jemoncmpayuonnstit sxcnepumenm Ne 11.«3anumaTeNbHbIe ONBITHI C BOJOPOAOM: JIeTarolas 0aHKa, B3phIBAOIIHUECS MTy3bIPH, JIETAIOIINE MbIIbHbIE
HIapUKH.

Tecmoswuii konmponw: «I[IpakTUKyM MO M3YyYEHUIO ra30B: KUCIOPOJA U BOAOPOJAN.

Paznen 3. [IpakTukymM o u3y4eHHIO CBOMCTB BOJIbI M PACTBOPOB (6 1)

Bopma. Metoapl onpeneneHus coctaBa BOIbI - aHAJINA3 U CHHTES.

Jlabopamopnutit onetm Ne 2().«OnpeneneHne BOIOIPOBOIHON U JUCTHUILTUPOBAHHOM BOJIBI»

duznueckre 1 XMMUYECKUE CBOMCTBA BObI.

Jabopamopnwii onetm Ne21.Oxpacka UHIUKATOPOB B HEUTpanbHOM cpene

Jlabopamopnutii onvim Ne22.CpaBHeHue mpoO BOABI: BOJOMPOBOIHON, U3 TOPOJCKOTO OTKPBITOTO BOJOEMA.

Boma — pactBopurens. PacTBopsl.

Jabopamopnwtii onvim Ne 23. «3yyeHne 3aBUCUMOCTH paCTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPhD»

HacpliieHHble ¥ HEHACBIIIEHHBIE PACTBOPBI.

Jlabopamopnutit onvim Ne 24. «Habwoenue 3a pocmom Kpucmannoe»



Jlabopamopnustit oneim Ne 25. «Ilepecviugennnliit pacmeopy

Ilpakmuueckasn paboma Ne 3 «Onpedenenue KOHUEHMPAUUU 6eU{ECINE KOLOPUMEMPUUECKUM MEMO0OM RO KAIUOPOBOUHOMY ZpAPUKY»
Kpucramnoruaparst.

Jlabopamopnuuiit onvim Ne 26.«OnpedenieHue memnepamypuvl pasiodceHus KpucmaiioZuopama,

IToarororka x I'A, BIIP

Tecmoswtit konmpoas: «[IpakTUKyM 0 U3yYEHHUIO CBOWCTB BOJBI U PacTBOPOBY.

Pasznen 4. IlpakTUKyM N0 M3YYE€HHUIO CBOWCTB BellleCTB OCHOBHBIX KJIACCOB HEOPraHMYECKUX coequHeHuu (9 1)

Oxcunpl: Kimaccu(uKanysi, HOMEHKIIATypa, CBOWCTBA, MOIyYeHHE, MPUMEHEHHE.

Jlabopamopnwiii oneim Ne27. HabmoieHue pacCTBOPUMOCTH OKCHIOB QIFOMHUHUS, HATPUS, KAJIbLIUSA U MEAH B BOJIE.

Jlabopamopnatit onetm Ne28.OnipesienieHne KUCIOTHOCTH-OCHOBHOCTH CPEJIbl MOIYYEHHBIX PACTBOPOB C IOMOIIBIO HHIUKATOPA.
Jlabopamopuustit onvim Ne29. [lonydeHune yriieKUCIOTO Ta3a U B3aUMOJICUCTBHE €T0 C M3BECTKOBOUM BOJIOM.

I'mnpoxcunel. OcHoBaHuUs: KiaccU(UKalLUs, HOMEHKIATYpa, MOJIydYeHHE.

Jlabopamopnutit onvim Ne3().B3anmoeiicTBUE OKCUIOB KaJbIHs U Gocopa ¢ BOJIOM, ONpeelieHre XapakTepa 00pa30BaBIIErocs THAPOKCHIA C
MOMOIIBIO UHIMKATOPA.

Jlabopamopuustit onetm Ne 31.«Onpenenenne pH pa3nuuHbIX cpem

Ilpakmuueckan pavoma Ne 4 «Onpenenenne pH pacTBOpOB KUCIOT U IIETOYEI»

Xumudeckue cBoWcTBa OcHoBaHMU. Peakius neitpanuzanuu. Okpacka WHANKATOPOB B IIEJIOYHOW WM HelTpanbHOU cpenax. [I[puMeHeHHe OCHOBaHHIA.
Jlabopamopustit onvtm Ne 32.«Peakuys HEHTpaIn3aImy.

Jemoncmpayuonnwtii sxcnepumenm Ne 12.«OcHoBanus. TemnmoBoit 3¢dekt peakyu ruapoKcHIa HATPHUS C YIJIEKHUCIBIM Ta30M»»
Jlabopamopnetit oneim Ne33.B3aumopeiicTBUE pacTBOPOB KHUCJIOT CO LIEJIOYAMMU.

Jlabopamopnuiii onvim Ne34.1lonydeHre HEPaCTBOPUMBIX OCHOBAHHMI M MCCIIEOBaHUE MX CBOWCTB (Ha mpumepe ruapokcuna meau (II)).
AMboTepHBIE OKCHUIIBI M TUAPOKCHIBI.

Jaoopamopnwiii onvim Ne35.11lonyueHne ampoTepHbIX OCHOBAHUN U MCCIIEI0BAaHUE X CBOMCTB (Ha nmpumMepe ruapokcuaa uuHka (I1)).
Kucnotel. Coctas. Knaccupukauus. Homenknarypa. Iloxyuenue KUCIoT.

XUMHYECKHE CBOWCTBA KHUCIOT

Jlabopamopnwiii onvtm Ne36.B3zaumoneiicTBue MeTaUIOB (MarHus, LIMHKA, jKeJle3a, MEAHU) C pacTBOpPaMH KHCIOT.

Jaoopamopnwiii onetm Ne37.B3zaumoneiictBue okcuga menu (II) m okcuna muHkKa ¢ pacTBOPOM CEPHOM KHCIOTHI.

Jlabopamopnwtii onvim Ne38. BzaumonelicTBUE pacTBOPOB KHUCIOT C HEPACTBOPUMBIMH OCHOBAaHUSIMHU.

Comu. Knaccudukanus. Homenknarypa. CriocoObI MmOTydeHus: coyei

Ipaxmuueckan paooma Ne 5. «llonyyeHne MeIHOro Kynopoca»

CpoiicTBa coneil. ['eHeTnueckas CBA3b MEXAY OCHOBHBIMHM KJIaCCaMH HEOPTaHMYECKUX COEAMHEHUU

IIpakTuyeckas padora Ne6.Pemenue skcriepuMEeHTANBHBIX 3a1a4 10 Teme «[IpakTHKyM 1o M3Y4eHHIO CBOWCTB BEIIECTB OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCTUHEHHI»

IpomexxyTounasi arrecranus. 3aliuTa IpPOEKTOB

Temamuka onvimHO-IKCNEPUMEHMATILHBIX U RPOEKMHBIX PAdOM ¢ UCNOIb306aHUeM 000pyOosanusn yenmpa « Touka pocmay:

1. DxcnepTr3a NpOAYKTOB MUTAHUS MO YHaKOBKE.

2. Onpenenenre KauecTBa BOJOTPOBOIHOM BOJIBI.

3. OnpeneneHue CBOWCTB BOJOMPOBOJHON M JUCTHUIUIUPOBAHHOM BOJIBI.

4. KuciotHocth aTMoCcEepHBIX OCaIKOB.

5. Ilony4denne KpUCTAIIOTHIPATa METHOTO KyTIOpOCa.

6.HabGmonenue 3a pocToM KpHUCTaIOB.

7. [lonydeHue nepechIIEHHbIX PacTBOPOB.



8. Ompenenenne TeMIepaTypbl pas3iokKeHUs KPUCTAJUIOTHAPATA.

9. OmnpeneneHne KUCIOTHOCTH IMOYBBI.

10. U3y4yeHue 1ieIo4HOCTH Pa3IMYHbIX COPTOB MbUIA U MOIOIIMX CPEJICTB.

11. MaaukaTopHBIE CBOMCTBA pa3IMUHBIX PAcTCHUW M IBETOB (c ompeaeneHueM pH pacTBopoB).

12. Onpenenenue kadecTBa XJeOOMEKapHOM MYKH U Xjeba.

13. OnpeneneHue KayecTBa KHCIOMOJIOUHBIX NMPOAYKTOB.

14. OmpeneneHue 3aBUCUMOCTH M3MeHEeHHS pH LENbHOTO M MacTepu30BaHHOTO MOJIOKA OT CPOKOB XPAHEHHS.

15. Ouwnctka BOAbI MEPETOHKOM.

16. Oumncrka BOABl OT 3arpsA3HEHUIL.

17. IlpuroToBieHHEe MOYBEHHOW BBITSKKU U ompeseneHue ee pH.

18. OmpeneneHue CTENEHU 3aCOJIEHHOCTU TOYBHI.

19. KonnuecTBeHHOE OIPEIEIICHNUE 3arpsI3HEHHOCTU BELIECTBA.

20. Ompenenenue maccel okcuaa menu (II), oOnapyxenne okcuaa yriaepoaa (IV) u Boasl, moydyaeMbIX MpH pa3liokKeHUH OCHOBHOTO KapOOHaTa Menu
(Manaxura).

21. Tlomyuenue, cobupaHue U MACHTU(UKALKS Ta30B (BOAOPOJA, KHCIOPOa, YIJIEKUCIOro ra3a, aMMHUaka), MOHTaXX COOTBETCTBYIOIIUX MPUOOPOB.

Jluunocmmuule pe3yaromamal
Obyuarowuiicss NOIYYUM 803MONCHOCMb O YOpMUposanus credyrowux audHocmusvix YVJ/I:
— olpejesieHue MOTHBALMKM H3yYeHHs] Y4eOHOro mMarepuana;
— OIIGHUBAHHE YCBaMBAaE€MOTr0 Y4eOHOTrO MaTepualia, UCXOJs U3 COLMAIBHBIX M JTMYHOCTHBIX IIEHHOCTEIH;
— TIOBBIIIEHHE CBOETO 00pa30BAaTEIbHOTO YPOBHS U YPOBHS FOTOBHOCTH K HM3YYEHHIO OCHOBHBIX MCTOPUYECKHX COOBITHH, CBSI3aHHBIX C
pa3BUTHEM XUMHUH U OOIIECTBA;
— 3HaHME NPaBWJI MOBEJACHMS B YPE3BbIYAWHBIX CUTYaLHUsX;
— OLIEHMBAaHME COIMAJIBHOI 3HAUMMOCTH NIpOo(eccuil, CBI3aHHBIX C XUMHUEH;
— BJaJICHHE MpaBHJIaMH O€30MacCHOr0 OOpAIICHUS ¢ XMMUYECKMMH BELIECTBAMH M 00OpPYIOBAHUEM, MPOSBICHHE YKOJIOTUYECKOH KYIbTYpHI.

Memanpeomemmusle pe3yinbmamul

Pecynamusnoie
Obyuarowuiicss NOIYYUM 803MONCHOCMb 05l popmuposanus ciedyrowux pecyiamusHolx YV/]:

— IeNenojaraHue, BKJIIOYash MOCTAHOBKY HOBBIX IIeJel, mpeoOpa3oBaHHE MPAKTUYECKOM 3a7a4d B TI03HABATEIbHYIO, CAMOCTOSATENbHBIA aHAIH3
YCIOBUHM JTOCTMKEHUS LI€JM Ha OCHOBE Y4€Ta BBIACICHHBIX YYHUTEJIEM OPUEHTHPOB AECUCTBUS B HOBOM Y4eOHOM Marepuaie; IUNIAHUPOBAHUE IIyTH
JOCTUXKECHUS LIEIIEH;

— YCTaHaBJICHME LIEJIEBbIX MPHOPUTETOB, BBbIJICIEHHE aJbTEPHATUBHBIX CIIOCOOOB TOCTMXKEHUS LN M BbIOOp HambOosee 3(h(PEeKTUBHOIO crocoda;

— yYMEHHE CaMOCTOATEIbHO KOHTPOJIUPOBATh CBOE BPEMs U YNPABISTH HM;

— yMEHHe NPUHUMATH pEIIeHHUs B MPOOJIEMHON CUTYaINH;

— TIOCTaHOBKa y4eOHBIX 3aj]ad, COCTABJICHHUE IJIaHA W TIOCIIEAOBATEILHOCTH JICHCTBHIA;

— opraHuszanus pabo4ero Mecra NpH BbINOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTa;

— TPOTHO3MPOBAHHUE PE3yIHTATOB 0OYyUEHUs, OLIEHUBAHNE YCBOCHHOTO MaTepHaia, OlleHKa KaueCTBa U yPOBHS MOIYUYEHHBIX 3HAHUH, KOPPEKIINS
IIaHa U croco0a JeHCTBHS MpU HEOOXOIUMOCTH.



ILlo3nasamenvHble

Obyuarowuiicss NOIYYUM 803MONCHOCMb 01 (hOpMUpPOBaHUs cledylowux nosnasamenvhvix YV/I:

MOUCK W BbIICTICHUE MH(POPMAIINY;

aHaAJIN3 YCIIOBUI W TpeOOBaHWH 3a/a4yu, BEIOOP, COMOCTaBICHHE U OOOCHOBaHHE CIIOCO0a PEIIeHUsS 3aauu;

BBIOOP Hambosiee 3((HEKTUBHBIX CIIOCOOOB PEHICHUS 3a/Ja4dl B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

BBIIBIDKEHHE U 00OCHOBAaHUE TUIOTE3bI, BEIOOp crocoba €€ MpOBEpKH;

CaMOCTOSITEIILHOE CO3JIaHHE AJITOPUTMA ACATEIBHOCTH MPHU PEHICHUH MPOOJIeM TBOPUECKOTO M MOMCKOBOTO XapaKTepa;

YMEHHS XapaKTepu30BaTh BELIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBAM;
OINKCHIBAaHUE CBOMCTB: TBEPIBIX, KHUIKHX, Fa3000pa3HbBIX BELIECTB, BBIJACIECHUE MX CYIIECTBEHHBIX NMPU3HAKOB;
n300pakeHne cocTaBa MPOCTEHIINX BEUIECTB C MOMOIIBI0 XUMHUYECKHX (HOPMYIT M CYITHOCTH XMMHUYECKHX PEaKUUil C MOMOIIBI0 XUMHUYECKHX

YpaBHEHU;

MIpOBCACHUC Ha6J'IIOI[eHHI>i, OIMMCAaHHC IIPU3HAKOB U YCJ'IOBI/II\/‘I TCUYCHUA XUMHNYCCKUX pCaKHI/If/'I, BBIIIOJIHCHUC XHMHUYCCKOI'O0 3KCIICPUMCHTA, BbIBOJbI

Ha OCHOBC aHalJIku3a Ha6J'IIOI[eHPII>i 3a OKCIICPUMCHTOM, PCIICHUC 3a/idad, ITOJTYUYCHUC XUMHUYECKOM I/IH(i)OpMaHI/II/I N3 pa3IMYHbIX UCTOYHHUKOB;

YMEHHE OPTraHU30BbIBATH HUCCIIEIOBAHUE C LIENBI0 IIPOBEPKH T'MIIOTES;
yMEHHE JIeTIaTh YMO3aKIIOUeHUs (MHIYKTHBHOE M TI0 aHAJIOTUH) M BBIBOIBI;
yMeHHE 00bEKTUBHO OLIEHUBATH MH(POPMAIHIO O BEIIECTBAX U XUMHUECKUX IPOIeccax, KPUTUIECKH OTHOCUTHCS K TICEBJOHAYYHOM

nH(pOpMAaIUH.

KOMMVHMKCZWZMGHble

Obyuarowuiicsi NOIYYUM 803MONCHOCMb OISl POPMUPOBAHUS CIEOVIOWUX KOMMYHUKamueHvlx YV/[

MOJTHOE ¥l TOYHOE BBIPAXKEHHE CBOMX MBICIECH B COOTBETCTBHUHM C 33aJadaMd M YCIOBHSIMH KOMMYHHUKAIIHU;

a/IeKBaTHOE UCIIOJIb30BaHUE PEYEBHIX CPEACTB IS YUACTHS B JUCKYCCHU M apTyMEHTAIIMU CBOCH MO3HIIMU, YMEHHUE MPEICTABIISATH KOHKPETHOE
cozlep’kKaHue ¢ COOOIEHWEM €ro B MHCHbMEHHON M YCTHOW (opme, ompeserneHne criocoO00B B3aMMOJCHCTBHUS, COTPYAHUYECTBO B TOHMCKE U cOope
uHpOpMaIH;

oIpezieIeHNe CII0COO0B B3aNMOACHCTBHUS, COTPYJHHYECTBO B IMOUCKE U cOope nHpOopManyy, yqacTie B IMaore, INIAHUPOBaHUE OOLIMX
CII0CO00B Pa0OTHI, POSIBJICHUE YBAXXUTEIFHOTO OTHOLICHUS K IPYTHM YYaIlIUMCSI; OIIMCAHUE COJCPIKAHMUS BBITIOHAEMBIX JICHCTBHI C LENBI0
OPHUEHTHPOBKH B MPEIMETHO- MPAKTUUECKOM NESTEILHOCTH; YMEHUS YUUTHIBATh Pa3Hble MHEHHS U CTPEMUTHCS K KOOPAWHALIUY PA3ITHYHbBIX
MO3UIUN B COTPYIHUYECTBE;

(bopMynrpoBaTh COOCTBEHHOE MHEHHE M MIO3UIHIO, ApTyMEHTUPOBATH H KOOPAWHUPOBATH €€ C MO3UIUSIMHU TAPTHEPOB B COTPYAHUIECTBE IPU
BBIpAaOOTKE OOIEro penIeHusl B COBMECTHOM JI€ATEIbHOCTH;

OCYIIECTBIATh B3aHMMHBIH KOHTPOJb M OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOAMMYIO B3aMMOIIOMOIIIb;

IUIAHUPOBATh OOILIME CIOCOObI PabOThI; OCYLIECTBIATH KOHTPOJb, KOPPEKIIMIO, OLICHKY ACHCTBUI MapTHEPA, yMeTh yOeKaaTh;
UCIIONIb30BAaTh aJIeKBAaTHBIC S3bIKOBBIE CPEACTBA ISl OTOOPaKEHHUSI CBOMX YYBCTB, MBICIICH, MOTHBOB U IMOTPEOHOCTEI; 0TOOpakaTh B peun
(omucanme, 00BICHEHHUE) CONIEPIKAaHUE COBEPIIAEMBIX JICUCTBUH, Kak B (DOpME TPOMKO COMAaTU3NPOBAHHON PeuH, TaK U B (hopMe BHyTpEeHHEH
peuu;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIETEHIUIO, UCTIONB3YS CPEACTBA YCTHON M MICHbMEHHONW KOMMYHHKAIIUH ITPH paboTe ¢ TeKCTaMU y4eOHUKa 1
JOTIOJIHUTENNBHON TUTEPAaTy PO, CIIPaBOYHBIMU TAOIUIIAMH, IPOSBIATH TOTOBHOCTh K YBOKCHUIO MHON TOUKU 3pPEHUS NPU OOCYKICHUH
PE3yJIbTaTOB BBHIIIOJIHEHHOW pabOTEHI.



Ilpeomemmnovie pezynvmamel
Obyuaowuiics Hay4umcsi:
— TPUMEHSThH OCHOBHBIC METOJBI MMO3HAHWS: HAONIOACHNUE, U3MEPEHNE, YKCIICPUMEHT;
— ONHUCHIBaTh CBOWCTBA TBEPIBIX, KHUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIICIAS WX CYINIECTBEHHBIC NMPU3HAKM;
—  PacKphIBaTh CMBICT 3aKOHA COXPAaHEHHS MAacChl BEIIECTB, AaTOMHO-MOJICKYJIIPHON TCOPHUH;

— pasj4yaTb XUMHYCCKUC H (bI/ISI/I‘ICCKI/Ie SABJICHUA,

— Ha3bIBATb IIPHU3HAKU MU YCJIOBHUA IMPOTCKAHU

— 5 XUMHUYECKHUX peaKIuii;

— cobmonarh mpaBmia 0e30macHON paboThl IPU MPOBEIEHHH OIBITOB;

— TI0JIB30BAThCA JIAOOPATOPHBIM OOOPYIOBAHHEM U TOCYAOH;

— TOJy4YaTh, COOMpATh ra3000pa3HbIe BEIIECTBA M PACIIO3HABATDH HX; XapaKTEpU30BaTh (PU3MYECKHE M XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTraHMYECKUX COCIMHEHUH, MPOBOJMUTDH OIBITHI, OATBEP)KIAIOIINE XUMUYECKHE CBOMCTBA M3YyYCHHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB;

—  PAacKpBIBaTh CMBICI MOHATHUS «PACTBOP», BBIYUCISATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C
onpeneaéHHOW MaccOBOM J10JIel pacTBOPEHHOIO BEILIECTBA;

— XapaKTCpU30BATb 3aBUCHUMOCTDH (1)I/I3I/IUICCKI/IX CBOMCTB BCHIICCTB OT THIIA KpHCTaHHH‘ICCKOﬁ peHIéTKI/I, OIpCACIATh BUI XUMHYECKOU CBSI3HU B
HEOPraHMYECKUX COCTUHEHUSX;

— PAacKpbIBaTh OCHOBHBIE MOJIOXKEHHUS TEOPUHU DIIEKTPOIUTHYECKON JUCCOIMAIIMH, COCTABIATh YPAaBHEHUS SJIEKTPOIUTUYECKOM TUCCOIUALNN
KHCIIOT, IIEJI0YEH, COJIel M peaKIfii HOHHOTO OOMEHa;

— PacCKpbIBATb CYHIHOCTb OKUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, OMpeACIsATL OKHUCIMTE/Ib U BOCCTAHOBUTECIIb, COCTABJIATH YPABHCHUSA
OKHCJIMUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIIHii;

— Ha3bIBAThb q)aKTOpLI, BJIMAONIUC HA CKOPOCTH XUMHUYECKOU pcaKkuuru;

—  XapakTepu30BaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBaMH HEMETAZIOB U METAJLJIOB;

— MPOBOJAUTH OIIBITHI IO MOJYUCHHUIO U M3YUCHUIO XUMUUYCCKUX CBOICTB Ppa3JIMYHbIX BCIICCTB,

— TPaMOTHO OOpaIIaThCs C BEUIECTBAMH B MOBCEJIHEBHOW JKU3HHU.

Obyuarowguiica noayuum 603MOMCHOCb HAYYUMbCA:

—  BBIJBUTATh U MPOBEPATH IKCMEPUMEHTAIBHO TMIOTE3bl O XMMHYECKUX CBOMCTBAxX BEIIECTB Ha OCHOBE MX COCTAaBAa M CTPOEHUS, UX CHOCOOHOCTH
BCTYNAaTh B XUMUYECKHE PEAKIMH, O XapaKTepe U MPOIYKTaX pa3IMuHbIX XUMUYECKUX PEaKIIU;

—  XapakTepu30BaTh BEIIECTBA MO COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMBATH IPHYNHHO-CIICICTBEHHBIC CBSA3H MEXKTY TAHHBIMU
XapaKTePUCTHUKAMH BEIIEeCTBA;

—  COCTaBJISITh MOJICKYJISIPHBIE M TIOJIHBIE MOHHBIE YPaBHEHHS 10 COKPAIIEHHBIM MOHHBIM YpaBHEHHSIM;

—  NPOTHO3UPOBATH CIOCOOHOCTDH BELIECTBA MPOSBIIATH OKUCIUTENIbHbBIE UM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTETIEHEH OKHCICHUS
3JIEMEHTOB, BXOSIIUX B €T0 COCTAB;

—  BBIIBUTATh ¥ MPOBEPATH SKCIIEPUMEHTAIFHO TUIIOTE3BI O PE3YNIbTaTax BO3JIEHCTBUS pa3IMUHbIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XUMHUYECKON
peaKIum;

—  HCIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUS JJISI SKOJOTMYECKH I'PAMOTHOTO MOBEIACHHS B OKpYXKaIOIIEH Cpene;

—  HCHOJB30BaTh MPHUOOPETEHHBIE KITIOUEBBIE KOMITETEHIIUH ITPH BHITTOJIHEHUH TIPOESKTOB M PEIICHUN Y4eOHO-UCCIIeI0BATEIbCKHX 3a/1a4 10
W3YyYEHHUIO CBOMCTB, CIOCOOOB MOJTYYEHHUS M PACIIO3HABAHMUS BEIIECTB;

—  OOBEKTHBHO OLEHUBATh MH(POPMAIMIO O BELIECTBAX M XMMHUYECKHUX IpOLeccax;



- 0CO3HaBaTb 3HAYCHUEC TCOPECTUUYCCKHX 3HAHUM 110 XUMUH JIIA HpaKTquCKOﬁ JACATCIbHOCTH YCJIOBCKA,
CO31aBaTb MOACIN U CXEMBbI JJId PCHICHUA y‘lC6HBIX M IIO3HABATCJIBHBIX 3a1a4, IOHNMAaTh HeO6X0,I[I/IMOCTI> CO6J'IIOI[GHI/I}I Hpe,I[HPIcaHI/Iﬁ,

npeajrara€MbiX B HHCTPYKIOUAX 1O UCIIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMUU U Ap.

D opMbI KOHTPOJIS

Dopmuposanue HKT-komnemenmnocmu odyuaroujuxcs

YyeHuk HayuuTc:

- UCTIOJIH30BaTh pa3HbIe MPHUEMbI MMOMCKA HH(OPMALIMU HA IEPCOHAIBHOM KOMIBIOTEPE B 00pa30BaTeIbHOM MPOCTPAHCTBE C UCTIOIB30BAaHHEM 00OPYIOBAHUS
1 poBoi TabopaToOpHH;

- ICTIOJIb30BAaTh Pa3IMYHbIE CIOCOOBI XpaHEHHUs ¥ BU3Yyalu3alii nH(GOpMaIlu, B TOM YKcie, B Tpadudeckoit popme

Dopmuposanue KOMnEMEHMHOCMU 8 001ACMU ORBIMHO-IKCREPUMEHMATILHOU U RPOEKMHOU 0esAmeTbHOCIU

VYdeHUK HayduTCs IUIAHUPOBATh U BBHITIOJIHATH y4eOHOE HCCIeI0OBaHNe B y4eOHBIN POEKT, UCTIONB3Ys 000pyI0BaHUE, MOJIEIIH, METO/IbI, IPUEMBI, aICKBAaTHbIC
UCCIeyeMoit mpobieme.

VY4eHUK MOIy4YUT BO3MOKHOCTh HAYUUTHCS CAMOCTOSTENILHO 33yMbIBaTh, IJIAHHUPOBATh M BBITIOJHATH y4yeOHOE MCCIeOBaHHWE, YYEOHBIH M COLMAIbHBIN
MIPOEKT IO €CTECTBEHHOHAYYHON HANPaBICHHOCTH.

Yuem pezynomamoe eneypounoii deamenvnocmu

Dopmbl U nepUOOUYHOCHL KOHMPOTIA

Bxoonotii konmpons IpOBOUTCS B Ha4ajle yueOHOTo T0/1a JUIsl IPOBEPKU HaYaJIbHBIX 3HAHUH U YMEHHH 00yJaronuxcs.

Texywuii KOHmMpo.ib TPOBOAUTCS HA KAXKIAOM 3aHATHH B (hOpMeE Meaarornueckoro Ha o IeHHS.

Tecmosbiti KOHMPOIb OCYIIECTBISAETCS [0 OKOHYAHUM U3YUEHUS KaXI0T0 pa3jena.

Ipomesicymounas ammecmayusi IPOBOAUTCS B KOHIIE y4eOHOTO ro/ia B GopMe 3alUThI TPOEKTA, MO3BOJISET MPOBECTH aHAIINU3 PE3YJIbTATHBHOCTH OCBOCHHUS
00y4aroIMMHKCSA OCHOB OIBITHO-IKCIIEPUMEHTAIILHON M IIPOEKTHOM I€ATEIIbHOCTH JAHHOTO Kypca BHEYPOUHOM AEATENbHOCTH « DKCIEPUMEHTAIbHAS XUMHUS».

Kpumepuu ouenku pe3yibmamoe 0c60eHUA RPOZPAMMBL KYPCa

Pabora oOyuaromuxcs OICHHBACTCS IO TPEXYPOBHEBOH IIKajie, MpEAINOIararnieiHaInuue CICAYIOINUX YPOBHEH OCBOSHHUS NPOrPAaMMHOIO MaTepHaa:
BBICOKUH, CPEAHUMN, HUZKHIA.

Boicokuii ypoBeHb: O0ydaromuiAcs JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAaHHOCTh B 00pa30BaTENbHOHN JAESITEIBHOCTH, TPOSBIISCT
WHUIIMATABY, HE TPOIYCKAeT 3aHATHA 0e3 YBaXHTEIbHOW MPUYHMHBI, JEMOHCTPUPYET BBICOKHH YpOBEHb 3HAHMA M KOMIIETCHIIMH, BIIAJIC€T Ha BBICOKOM
TBOPYECKOM YPOBHE MPUOOPETEHHBIMU B XOJI€ U3YUEHUS TPOTrPAMMBbI YMEHHUSIMU U HABBIKAMH,

Cpennuii ypoBeHb: 00YYarOIIUIACS IEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pPa30BaTEIbHOW IESATEIHHOCTH, TPOSBISIET XOPOIIWN
YPOBEHb 3HAHWUW W KOMIICTCHIINI;, HHUIIMATUBBI HE TPOSIBIISET, HO CIIOCOOCH MO/JICPKUBATh MHUITMATOPA B MIPEAJIaracMoM ToJie ICSITEIbHOCTH, B JOCTATOYHON
CTEINEHU BJIAJICET MOIYyYaeMbIMHU B X0JI€ U3YUYCHUS MPOTPAMMBI YMEHUSIMU 1 HABBIKAMH;

Hu3kuii ypoBeHb: 00yJaroniuiicss 1eMOHCTPUPYET HEJIOCTATOUYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00Pa30BaTEILHOW AESITEIIBHOCTH, MOCEIaeT
3aHATHSA OT CIydas K CIydaro, MOKAa3bIBACT YIOBIECTBOPUTEILHBIN YPOBEHD 3HAHWN W KOMIIETEHITHH, B IIEJIOM CJIa00 BJIaJIeeT TOTy4aeMbIMU B XOJI€ M3YUCHUS
MPOTrPaMMbl YMEHUSIMU U HaBBIKAMH.

@DopMbI pe3yJbTATOB OCBOCHUS MPOrPAMMbI BHEYPOUYHOI1 1€ATEIbHOCTH:

1. OT™MeTKa YpOBHS IOCTHKEHHUI 00YyUaromerocst B JUCTE MeJaroruaeckoro HaO o IeHUS;

2. 3anucH B )KypHaje yu€Ta 0 pe3yIbTaTUBHOCTH YYaCTHs O0YYarOIIMXCs B MEPOTIPUITHSIX PA3HOTO BUJA M YPOBHS (JIUILIOM, TpaMoTa, 01arogapHoOCTb,
JIpyroe);

3. 3anmcy B )KypHaye y4éTa 00 yIaCTHH B BBIC3THBIX MEPOTIPHUITHSX.



KanennapHo-TemMaTnieckoe miIaHupOBaHUE

Ne Tema Hara mpoBenenus
n/n
[Tman ¢daxt
1. | BBoauslii uHCcTpyKTaxk 10 Th Xumus — Hayka 3KCIIEpUMEHTAJIbHAS.
O3HakoMJICHHUE C JTaDOpaTOpHBIM 000pyIOBaHUEM; TPUEMBI O€3011acHON PabOTHI C HUM.
«O3HakoMIIeHHE ¢ TabopaTopHBIM obopynoBanneM «Touka pocta» (LudpoBas sadopaTopus)
HabnroneHue 1 5KCIEpUMEHT KaK METOJIbl U3yUeHHsI €CTECTBO3HAHUSA 1 XUMUU.
2.
'YuebHOe uccnenoBanue. Meroasl uccienoBanus. IIpeaMer, 00bEKT HCCIIe0BaHUS.
3. |Odopmienie paGoThI
4.
[TepBOHauanbHbIe XUMHYECKUE MOHATH. YucThle BelecTBa 1 cMecH. CrocoObl pa3zienieHust
CcMecel: IeficTBHe MarHUTOM,0TCTauBaHue, (pUIBTPOBAaHHUE, BBIMTAPUBAHNE, KPUCTAIUIN3AIIHS,
JUCTHIUISIINSL.
5 | JlaboparopHas pabota Nel PasnmeneHue cmecu KeIe3HBIXOIMMIOK M CEPEI ¢ TOMOIIBIO
MAarHuTa.
6 Jlaboparopnas paboTta Ne2 [IpuroToBneHue 1 pa3jielieHue CMECH PAaCTHTEIILHOTO Maciau
BOJIBI.
UTaboparopHas pabota Ne3 UucTele BemecTBa 1 CMECH.
Bemecrtsa u ux cBoiicTBa. @usndeckue U XMMUUECKUeE ABIeHUs. Tena u Bemecrtsa. Pusnueckue
spnerns. Jlabopatopuslit onslT Ne4 [TnaBnenne napaguna
9 Xummueckue sBaeHus. [[pU3HAKA XMMHYECKHX SBICHHUH. [[pUMEPBI XUMUYIECKUX SIBJICHHM:
UlabopaTopHslii onbIT Ne5  B3anmMoJeliCTBHE MpaMopa ¢ COJSTHOW KHUCIIOTOM.
10 [laGopatopnas pabota. OnpeneneHue TEMIIEPATYPhl KPUCTAJUTH3AINH BEIECTRA.
11. Mumukaropsl. @enondranens. Jlakmyc. Metunopamx. Vi3mMeHeHue 1BeTa B pa3iInIHbIX
cpenax. PacturenbHble HHANKATOPBL.
12. Bopa, €€ cBoiictBa. Crioco0bl OUUCTKH BOBI B OBITY U €€
oOe33apaknBaHue.
13.

Jlaboparopras pabora Ne6 Ouncrka BoJbI OT PACTBOPUMBIX IIPUMECEH.




14.

IIpoctble W cnoXKHBIE BellecTBA. XUMHUYECKHM »diaemMeHT. Xumuueckuil 3Hak. I[IpocTeie
BEIIECTBA: METAJIJIBI MU HEMETAJIBL.

15. | CnoxxHele BelllecTBa UX COCTaB U CBOMCTBRA. PeakrtuBbl
XAMHYIECKOE
o0opynoBaHHUe
16 JlabopaTopHslit onbIT Ne7 [pubop nis
3HaKOMCTBO ¢ 00pa3IaMu CIOXKHBIX BEIIECTB, MUHEPAIOB M TOPHBIX TOPOJI. OTIBITOB C JIEKTPHYECKIMTOKOM
17. | ®opmysl CIIOKHBIX BemecTB. KauecTBeHHBIN U KONMMYECTBEHHBIN cocTaB BemecTBa. | §13, §14 PeakTuBbl 1 XUMHYeECKOE
HasBanust co>XHBIX BellecTB. PeakTHBBI. DTUKETKH. 000pyIOBaHUE, ICKTPOHHBIC BECHI
18. | I'pynmsl XxpaHeHHUS PEaKTUBOB. Y CIIOBHAXPAHEHUS U UCTIOIE30BAHMUS.
19 [3akoH coxpaHEHUs MaccChl BEIIECTB.
20. [Xumwnueckue peakuun. JIab. onbiT B3aumoeiictBue enkoro Hatpa ¢ xiaopugaom meau (//).
21 TabopatopHas paboTa. DK30TepPMHUYECKUE PEAKIIUH
22 |TaGopaTtopHas paoTa. DHAOTEPMUUECKHE PEAKIINN
23. Xumudeckue ypaBHECHHS.
24. [Xumuyeckue ypaBHEHUs. BbIoHEHHE TPEHUPOBOYHBIX YITPAXKHEHHUH 110 COCTABJIEHHUIO
YpaBHEHHI XUMUYECKUX pEeaKLUN
25. | Tunbl XUMHUYECKUX peaKui
Tumnst XMMHUYECKHX PEaKIMii: B3aMMOJIEHCTBHE Kelle3a ¢ pacTBopoM xyopuiaa meau (11),
B3anmoeiictBueokcuna meau (II) ¢ pacTBOpoM COISTHON KHCIOTHI
26. | Xumudeckue cBorcTBa KucIopoaa. OKCHabI
27. | JlabopaTOpHBIH OIIBIT.
Topenue cepsl 1 hocdopa Ha BO3TYXEH »
28.
[omyuenne kucnopona. [Ipaktugeckas padora
29.
Bopopoa. [lonydyenue u cBoiicTBa Bogopoa.
30. [[IpakTtmueckas pabota. [Tosyduenne Bogopoaa
31. | Boga. PactBopurens. PactBopsl




32 | JlaoparopHas pabota. [IpuroroBiieHre pacTBOPOB C OIIPEAEICHHON MaccoOBOM KoJei
pacTBOpeHHOTO BelecTBa. [lepeHachlieHHbIe pacTBOPHI

33 | [loBTOpeHue HEOPraHNYECKUX BEIIECTB.

34 | O6oOmarouuii ypox.




