MYHHIHTIAJIBHOE OBUIEOBPA3OBATEJIBHOE YYPEXK/IEHHE
I'POMOBCKAS CPE/IHSASI OBUHIEOBPA3OBATEJILHASA HIKOJIA
HPHO3EPCKOI'O PAHHOHA JIEHHHI PAJICKOI OBJIACTH

JlononnuTtenbHas obiepassuBaioLas nporpaMma
. €CTECTBEHHOHAYYHOIi HaNpPaBJIeHHOCTH

«Ixcnepumentanasuas XUMHS»
(Touka pocra)
Bospacr aereii: 13-14 ner

Cpoxk peanmsatmu: 2 roja oGyuenns

« Paspadorunk: Oneiinnk M.J1,

. Cyxononbe

2024 r,



IosicHUTELHAA 3aNIUCKA

JomnomHuTensHas o0miepa3BUBaioias nporpaMma «IKCIepUMeHTadbHass XUMHUS» OTHOCHTCS K €CTeCTBEHHOHAYYHOW HANpPaBIECHHOCTH (C MCIOJIB30BAaHHEM 000PYIOBaHUS

uentpa «Touka pocrtay).
[Iporpamma pa3paboTaHa Ha OCHOBE:

®denepanbHbiid 3ak0H OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpa3zoBanuu B Poccutickoit deneparmm» (¢ u3M. u Jo11., Betym. B cuty ¢ 01.09.2020).
Meronuueckue peKOMEHIALNH 110 IPOSKTHPOBAHHUIO JOMOIHUTENBHBIX 00111e00pa3oBaTenbHbIX o0uiepa3BuBaommx nporpamm ot 18.11.2015. MunucrepcTBo
obOpa3oBanus u HayKu PO

Ipodeccuonanbhplii crangapt «Ileqaror (memgarornyeckas IesiTeIbHOCTh B IOMIKOJIHLHOM, HAYAILHOM O0IIeM, OCHOBHOM OOIIIEM, CPEIHEM 00IIeM
00pazoBaHNN), (BOCITUTATEND, YIUTEIH)»

IIpuxa3z MunncTepcTBa npocsenienus Poccuiickoit @enepannu ot 9 Hosi0ps 2018 r. Ne 196 «O6 yrBepkaennu [lopsiaka opraHu3anuy 1 OCyIIECTBICHUS
00pazoBaTenpHOM

JESITEIbHOCTH 10 JIOTIOJHUTEIBLHBIM 00111e00pa30BaTebHBIM ITPOTpPaMMaM))

®denepanbHbiil 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpa3oanuu B POy

DenepanbHblil MPOEKT «Yclex Kaxaoro pedbenka» (yrB. 7 nexkadps 2018 r.)
Pacnopsxenne Apmunucrpauun Jlenuarpaackoit oomacta ot 04.07.2019 Ne 407-p

«O peanmzanyy MeponpuATHsI o co3nanuto LleHTpoB oOpa3zoBanus uugppoBoro U rymManuTapHoro npoduneit «Touka pocta» B paMkax ¢eaeparbHOro IpoeKTa
«CoBpeMeHHas IIKO0JIa» HaMOHAIBHOTO MpoekTa «O0pa3zoBaHue»

JlaHHBII Kypc HanpaBJIeH Ha yJOBJIETBOPEHHE NMO3HABATEIbHBIX MHTEPECOB ydamuxca. Kypc Mo3BOIUT yyamuMces paciIupuTh CBOM 3HAHUS B XUMHHU Ha YPOBHE, HE

TpeOyroleM crennaIbHON MTOATOTOBKH I10 MPeIMETy. Y YeHUKH MPUOOPETYT MPAKTHUECKUE YMEHHS U HABBIKH, HEOOXOINMEIE B KU3HU HE TOJIKO XHUMHUKY,HO
u KaOXJIOMY YEJIOBEKY.

[Ipennaraemsrit Kypc BKIFOYaeT MaTepHall 00 MCIIOIF30BaHNN XUMHUECKHX BEIIECTB B OBITY, B IIOBCEIHEBHOW KI3HHU YEIOBEKA.

CopeprxaHue Kypca 3HAKOMUT YYaIUuXcsi C MUPOM OBITOBOM XMUMHH, C XapaKTEPUCTUKOH BEIIECTB, OKPYKAIOIINUX HAC B OBITY, MpaBHJIaMu 0€30MaCcHOTO O0paIeHus C

BelecTBaMu ObITOBOM XxuMuH. Kpome TOro maHHBIN Kypc BHEYPOUHOH NESTETFHOCTH MPEAyCMaTPUBAET SKOJIOTHYECKYIO HAMIPABIEHHO CTh XUMIYECKOTO 00pa30BaHMA,

MpelyCMaTpUBaeT O3HAKOMJICHHE YUAIIUXCS ¢ XUMHUYECKUMHE aCTICKTaMU COBPEMEHHOM YKOJIOTUU M SKOJIOTHUYECKUX MPOOIIeM.

XHUMHYECKHE 3HAHMSI HEOOXOIUMBI KQKIOMY YEJIOBEKY, OHH OIPEACIIIIOT PAIlOHATHFHOE ITOBEICHIE YEJIOBEKA B OKPY KaIOIIEH cpefie, TOBCE IHEBHOM YKH3HU, TIE C KAKIBIM

T'OJIOM BO3pacTaeT Poiib OEPEIKHOTO OTHOIICHHUS YEIOBEKa K CBOEMY 370POBbBIO, 3[I0POBBIO OKPYKAIOIIMX, IpUpoe. JJaHHBII Kypc pa3BUBAeT HHT €PEC K XUMUH,

aHAJTUTHYECKHE CTIOCOOHOCTH YJaIIUXCs, PaCIIMPSAET UX KPyro3op, GopMUpyeT HaydHOE MHPOBO33PEHHUE.

[IpakTHueckas HaMpPaBICHHOCTh TEM JIENACT JaHHBIM KypC OUYCHb aKTYaJIbHBIM, MTO3BOJIET PACIIUPUTD U YIIIyOUTh MPAKTUYECKOS IPUMEHEHUE T1OTYYCHHBIX YYaIluMUCS

TEOpEeTHUECKUX 3HaHUHN 10 XuMuu. Kypc opueHTHpoBaH Ha pa3BUTHE JTI0003HATENTFHOCTH M MHTEpeca K XMMHUH, Ha COBEPIIEHCTBOBAHNE YMEHHH ydaluxcst oopamarbes ¢

BEIIECTBaMH, BCTPEYAIOIIUMICS B OBITY.

Pabouas mporpamMmMa Kypca BHEYPOUHOH EATENFHOCTH « XUMUS BOKPYT Hac» MpeqHa3HaueHa i yJanmxcs 9 KiraccoB 0 CHOBHOM IIKOJIBI U paccunTana Ha 102 gaca B rof (3

gaca B Henemw). [IpogomkutensHOCTS 3aHATHS — 40 MUHYT.

JlaHHast mporpaMMa coCcTaBjieHa 1Mo y4eOHBIM TTOCOOHSM C MOAPOOHBIMU HHCTPYKLIHUSMH U HEOOXOAUMBIM TEOPETHUIECKUM MaTEpUATIOM.

[Ipu peanuzanuu [aHHOH pOTrpaMMbl OyIET 3aIeHCTBOBAaHO 000pyIoBaHKe IIeHTpa « Touka pocTay.

1. COAEP KAHUE ITPOI'PAMMBI

BHEYPOYHOI AeSITeJIbHOCTH «IKCIEPUMEHTATbHAS XUMHD» 1J1a 8 Kaaccos (102 uaca)



¢ UCNOJIb30BaHUueM o0opynoBaHusi uugposoii 1adoparopun«Touka pocray

Pa3znen 1. OcHOBBI IKcnIepUMeHTANBHOM xXumMuu (33 4)

XuMus — HayKa dKCIIepUMEHTanbHas. BBoaHbIN nHCTpyKTax 1o Th

Jemoncmpayuonnstii 3xkcnepumenm Ne 1. O3HakoMIIeHHE ¢ 1a00paTOPHBIM 000PYyIOBaHHEM; IPUEMBI O€30MaCHOM PabOTHI C HUM.
Ilpakmuueckas paboma N 1. lpaBuna TeXHUKU 0€30MIACHOCTH TIpH padoTe ¢ Tab0paTopHEIM 000pyAoBaHUeM. 3ydeHune cTpoeHUs TUIaMeHI»
MeTtoap! TO3HAHUS B XUMUH. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMUHU

Jlabopamopnutit onvim Nel.PaccMoTpeHre BEIIECTB C Pa3IMYHBIMU (PU3NIECKIMU CBOMCTBAMU (Me[Ib, JKeJe30, IIUHK, Cepa, BOJIa, XJIOPH] HATPHS
Jabopamopnutit onvtm Ne 2. «[lo kaxkoil TeMriepaTypbl MOKHO HarpeTh BEIIECTBO?»

Jlabopamopnutii onvim Ne3.l13ydueHre CBOWCTB BEIIECTB: HATPEBAHUE BOJIbI, HarpeBaHue okcuaa kpemaus (IV).

Jabopamopnutit onvim Ne 4. «I3mMepeHne TeMneparypbl KUIIEHHUS BOJBI C TOMOIIBIO TaTYHMKA TEMIIEPATypsl M TEPMOMETPa»

Jabopamopnutii onvim Ne 5.«OtipeiesieHre TeMIIepaTyphl IIABICHNS U KPUCTAILTU3AINHA METaIa

[lepBoHavanbHBIE XUMUYECKHE MOHATHSA. YUCTHIE BELIECTBA U CMECH

Jlabopamopnutii onotm Ne 6. ViccnenoBanne PU3NIECKUX U XUMHUICCKUX CBOKWCTB MTPUPOIHBIX BEMIECTB (M3BECTHIKOB).

YucTele BemecTBa 1 cMecu. CriocoObl pa3zieneHus cMeceil: JeiicTBue MarHuTOM, OTCTauBaHue, GUIBTPOBAHUE, BEIIAPUBAHKIE, KPUCTATITN3AIMS, TUCTHIUISIIHAL.
Jlabopamopnutii onvtm Ne 7. PazneneHne cMecH JKeJIe3HBIX OIMMIIOK M CePhI ¢ TTOMOIIBI0 MarHUTa.

Jlabopamopnuwiii oneum Ne§. [lpurotoBieHue u pa3feiceHUe CMECH KeJie3a U Cephl, pa3jeieHue cMecd He(hTH U BOJBI (PACTUTEIBHOTO Macia U BOJbI).
Ilpakmuueckasa paboma N 2. OpnaseHne HABBIKAMHU pa3JelieHs] OJHOPOIHBIX U HEOTHOPOIHBIX CMECeH: OTcTauBaHue, (GHIHTPOBAHKE, BRIIIAPUBAHNE, KPUCTAIIIH3 IS,
JUCTHILSALUS (IIEpEeroHKa).

Om3nuecKkre 1 XUMHYECKHE SBICHMS.

Jlemoncmpayuonnsiii Ikcnepumenm Ne 2. «BeieneHre v MOTIIONMICHUE TeTlIa — MPU3HAK XUMUYECKOH peaKITuiy

Jlabopamopnutit onvim Ne9. [Ipumepbl GU3NUECKUX SBICHUI: CrU0aHUE CTEKITHHON TPYOKH, KUIITYCHUE BOJIbI, TUTaBJICHUE apaduHa.
Jabopamopnutit oneim Nel(. IIpumepbl XUMUYECKUX SIBJICHUI: TOPEHUE TPEBECHHBI, B3aUMOAECHCTBIE MpaMopa ¢ COJISTHON KHUCIIOTOM.

ATOMBI I MOJIEKYJIbI, MOHBI. BeliecTBa MOJIEKYIAPHOTO W HEMOJIEKYISIPHOTO cTpoeHust. Kpucrammdeckie pemeTKy.

Jemoncmpayuonnsiii onvim Ne 3. « Temriepatypa TUIaBIeHHS BEMIECTB C PA3HBIMU TUIIAMHU KPUCTATUIECKUAX PEMIETOK

[IpocThle U cioXKHbIE BelecTBa. XUMUYECKUI 2JIEMEHT. XUMUYECKUH 3HaK. [IpocThie BemecTBa: METaJIbl U HEMETAILIIbI.

Jabopamopnutii onvtm Ne 11. 3nHakoMCTBO ¢ 00pa3iiaMyl MPOCTHIX BEIIECTB: METAIOB M HeMeTauioB. OmrcaHue CBOMCTB.

Jlabopamopnotit onsim Nel2, V3ydyenue 00pa3iioB META/UIOB M HEMETAIUIOB (CEphl, JKeJe3a, alFloMUHMS, TpaduTa, MEIH U Jp.).

CrnoyxHBIE BEIECTBA UX COCTAaB M CBOICTRA.

Jabopamopnutit onvtm Ne 13. 3HakoMCTBO ¢ 00pa3laMu CI0XKHBIX BEUIECTB, MUHEPAJIOB M TOPHBIX Mopo. OnucaHne CBOUCTB.
Jlemoncmpayuonnsiii Ikcnepumenm N 4. «PaznoxeHne BOIbI SJIEKTPUIECKUM TOKOM»

Jlabopamopnutii onetm Nel4. VctibiTaHre TBEPJOCTU BEUIECTB C MOMOIIBIO KoJutekimnu «lllkana TBepaocT.

@opMyIIbI CIIOKHBIX BellecTB. KauecTBEHHBIN U KOJIMYECTBEHHBIA COCTAB BEIIECTBA.

Jlemoncmpayuonnstit 3xcnepumenm Ne 5. «Paznoxenue ocHOBHOTO kapOoHara meau (1) (manaxura)»

@opMyIIbI CIIOKHBIX BellecTB. KauecTBEHHBIN U KOIMYECTBEHHBIN cocTaB BenlecTBa. Ha3BaHUs CIOKHBIX BEIECTB. PEaKTUBBI. DTUKETKHU.
I'pynmsl XxpaHeHHs peakTUBOB. Y CIIOBUS XpaHEHUS U UCII0JIb30BaHUS.

3aK0H COXpaHEHHS MAaCcCHI BEIIECTB.

Jemoncmpayuonnsiil Ixcnepumenm Ne 6.«3aK0H COXpaHEHUS MACChHI BEIIECTB)

XUMUYECKHUE MPEBpAILICHUSI. XUMUUECKUE PEAKIIUH.

Jabopamopnutit onerm Nel5. TlpuzHaku NpOoTEKaHUs XMMUYECKUX PEAKLMN: HarpeBaHUE MEIHOM ITPOBOJIOKH; B3aUMO/IEHCTBHE PACTBOPOB €IKOI0 HATpa U XJIOpUAA MEAH;
B3aMMOJICHCTBUE PACTBOPOB YKCYCHOM KHCIIOTHI U THAPOKapOOHaTa HATPHSL.

XuMunueckre ypaBHeHHs. BbINOTHEHNE TPEHUPOBOYHBIX YIIPaKHEHUH MO COCTABICHUIO YPABHEHNH XUMUYECKHUX pPEeaKIUi

Tunel XUMUYECKUX peakii



Jlabopamopnutit onvim Nel 6. Turiel XUMHUYECKUX peakimii: paznoxkenue ruapokcuna menu (11); B3anmopeiicteue xenesa ¢ pacrsopom xiopuna menu (1), B3aumoneiicrpue
okcuaa menu (I1) ¢ pacTBOpOM COJISTHON KHCTIOTHI.

IToaroroeka xk 'A, BIIP.

Tecmoswtii KoHmpoab: «OCHOBBI SKCIIEPUMEHTATBHON XUMUID).

Pa3znen 2. [IpakTUKYM N0 M3Yy4YEeHUIO ra30B: KUCJI0poAa u Bogopoaa (12 4)

Kucnopon. Peakiuu, ucrons3yembie IS IOTYYeHHAS KUCIOPO/ia B TaO0paTopuu

Jemoncmpayuonnutii 3kcnepumenm Ne 7. «I[lonydenue u cobupanue KUCI0po1a B 1a00OPaTOPUH U 3aIOJTHEHUE UM Ta30METPay
Xumuueckue cBoricTBa kuciopona. OKcuabl.

Jlabopamopnotit onstm Nel 7.«['openne cepbl ¥ pochopa Ha BO3IyXe H B KUCIOPOIL»

Jlabopamopnuuii onetm Nel8.«'opeHune xenesa, Melu, MarHus Ha BO3JIyX€ U B KUCIOPOAE)»

Jlabopamopnutit onsim Nel9. Paccmotpenne oOpasios okcuios (yriepona (IV), Bogopona, pochopa, Meau, KambIys, xele3a, KpeMHHUS).
IToxroroska x I'MA, BITP

Bo3snyx u ero cocras.

JHemoncmpayuonnsiii 3xcnepumenm Ne 8. «OnpenencHue cocTaBa BO3AyXa»

Bopopon. [lony4yenue Bogopona. Mepsl 6e3omacHocTH Iipu padote ¢ BogopoaoM. [IpoBepka Ha yuctoTy. [ pemyunii ras.
Jemoncmpayuonnsiii Ikcnepumenm Ne 9. «llomyuenne n cobupanue Bogoposa B maboparopuu. Oneir KaBenaumay

Xumunueckue cBoMcTBa Bogopoaa. [Ipumenenue.

Jemoncmpayuonnsiii 3xkcnepumenm N 10.«Ilonydenre Bonopoaa peaknreil amoMUHIS CO CMECHIO Cylb(haTa MEeIU U XJIOPHIa HATPHSDY
Jlemoncmpayuonnstii 3xkcnepumenm MNe 1 1. «3anumarenbHbIE OIBITHI ¢ BOJAOPOIOM: JIETAIOIIast OaHKa, B3PBIBAIOIINECS TY3bIPH, JISTAIOIINE MbIIHHBIE IIAPHUKH.
Tecmoegwtit konmpons: «IIpakTUKyM [0 U3YUYEHUIO ra30B: KUCIOPOa U BOJOPOAA.

Paznen 3. [IpakTUKYM MO H3Yy4YeHUIO CBOICTB BOABI M pacTBOpoB (12 4)

Bopa. MeTozp! onpeneneHus cocTaBa BOAbI - aHAJIU3 U CHHTES.

Jlabopamopnutii onvim N 20.«OnipeencHue BoIOIPOBOTHON U JUCTHIUTHPOBAHHON BOIBI)

duznveckrne 1 XUMHUYECKUE CBOWCTBA BOABI.

Jlabopamopnutii onetm Ne21. Oxpacka HHIAKATOPOB B HEUTPATHHOM cpejie

Jlabopamopnutit onvim Ne22.CpaBHeHUe IPOO BOJIBI: BOJAOMPOBOIHON, U3 TOPOACKOTO OTKPHITOTO BOJOEMA.
Bona — pactBopureins. PacTBopsl.

Jlabopamopnwiii onvim Ne 23. «3ydueHne 3aBUCUMOCTH PACTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPHI»
HacrlteHHble ¥ HeHAChIIIEHHBIE PACTBOPHI.

Jlabopamopnutii onvim Ne 24. «Haobnooenue 3a pocmom KpUcmanioe

Jlabopamopnutii onvim Ne 25. «Ilepecviugennnlii pacmeop»

Ilpakmuueckan paboma Ne 3 «Onpeodenenue KOHYEHMPAUUU eUieCME KOJIOPUMEMPUUECKUM MEMOOOM RO KATUOPOBOUHOMY 2paAPUKY»
Kpucramnoruaparst.

Jabopamopnutit onvim Ne 26.«Onpedenenue memnepamypol pazioiHcenus KPUCmaiioZuopamay

IToxgroroska x I'MA, BITP

Tecmoegutii Konmpob: «IIpaKTHKyM 10 U3YYEHHIO CBOWCTB BOJBI U PACTBOPOBY.

Pa3zpnen 4. OcHoBbI pacyeTHOM XumMuH (8 1)
Mous — enuHUIA KOJTMYECTBA BelecTBa. MomsipHas Macca. BEIYUCICHHS 110 XHMHYECKIM YPaBHEHUSM.
3akoH ABorajpo. MossipHbIil 00beM ra3zoB. OTHOCHTENBHAS TUIOTHOCTh Ta30B.



O6paboTKa 3KCIIEpUMEHTANILHBIX JAHHBIX C HCIIOJIb30BaHNeM LuppoBoii naboparopun «Touka pocray. UreHue rpagukoB, 1uarpamMmm

Pa3zpgen 5. [IpakTHKYM 110 H3Yy4YEeHUIO CBOICTB BelIECTB OCHOBHBIX KJIACCOB HEOPraHUYeCKUX coequHeHui (25 1)

Oxcunpl: K1accudukanys, HOMEHKIIATypa, CBOHCTBA, MOJyYeHUE, TPUMEHEHHE.

Jlabopamopnutii onvim Ne27. HaGmoneHre pacTBOPUMOCTH OKCHIOB ITFOMUHUS, HATPUS, KalIbIUI U MEITU B BOJIE.

Jlabopamopnutii oneim Ne28. OnipeneneHne KUCIOTHOCTH-OCHOBHOCTH CPEIbI MOJIYICHHBIX PACTBOPOB C IMTOMOIIBI0 HHIUKATOPA.

Jlabopamopnuii onetm Ne29. [loxydyeHue yriieKUCIOTo ra3a U B3aUMOJECHCTBUE €ro ¢ U3BECTKOBOM BOJOH.

I'uapoxcuapl. OcHOBaHMSA: KiIaccU(pUKALNsA, HOMEHKIIATYpa, HOITy4YCHHE.

Jlabopamopnuiii oneim Ne3(). B3aumopelicTBre OKCUIOB Kaiblus U Gocdopa ¢ BoAoH, onpeaeneHne xapakrepa 00pa3oBaBIIErocs TUIPOKCHIA ¢ TOMOLIbIO HHINKATOPA.
Jabopamopnutit onstm Ne 31.«Onpenenenne pH pazmuuHbIX cpem»

Ilpakmuueckan paboma Ne 4 «Onpenenenurie pH pacTBOPOB KUCIOT U 1IEI0YEH»

Xumuueckue cBoiicTBa ocHoBaHMM. Peakius Heittpanuzanuu. OKpacka MHIUKATOPOB B IIEIOYHOM U HEHTpanpHOU cpepax. [IpumeHeHne ocHOBaHUIA.
Jlabopamopuwtii onvim Ne 32, «Peakuysi HeUTpauzanum.

Jemoncmpayuonnwtii 3kcnepumenm Ne 12. «OcHoBanwus. TernoBo#t ekt peakuu ruApoKCHIa HATPHSI ¢ YTIICKUCIBIM Ta30M»

Jlabopamopuwtii onetm Ne33. B3aumoaeiicTBrUe pacCTBOPOB KHUCIIOT CO II€I0YaMHU.

Jlabopamopnuiii oneim Ne34.IlonydeHre HEpaCTBOPUMBIX OCHOBAHHUM U HCCIIEAOBAaHUE UX CBOMCTB (Ha mpumepe rugpokcuna meau (1I)).
AMdoTepHBIC OKCHIBI U THAPOKCHIBL.

Jlabopamopnuiii oneim MNe35.I1onydeHre aMmpOTEpHBIX OCHOBaHUH U MCCIIEA0OBaHUE MX CBOMCTB (Ha mpuMepe ruapokcuna uuaka (I1)).

Kucmotsr. CocraB. Knaccudukanus. Homenknartypa. [lomydenne Kucior.

XuMHUUECKHE CBOWCTBA KUCIOT

Jabopamopnutit onetm Ne36.BzanmoneiicTBre METAJUIOB (MarHus, IMHKA, jkeJie3a, M) C paCTBOPaMH KHUCIIOT.

Jlabopamopnutit onvim Ne37.BzanmoneiictBue okcuna menu (1) n okcuga nuHKa ¢ pacTBOPOM CEPHOM KUCIIOTHI.

Jlabopamopnutii onstm Ne38. BzanMozeiicTBre pacCTBOPOB KUCIOT C HEPACTBOPUMBIMHU OCHOBAHHUSIMU.

Comn. Knaccuduxarus. Homenkmnarypa. CriocoObl morydeHus coyeit

Ilpakmuueckan paboma Ne 5. «IloirydeHre MeITHOTO KyIIOpOCay»

CBoiicTBa coneil. I 'eHeTHuecKas cBA3b MEXIy OCHOBHBIMHU KJIACCAMHU HEOPTaHMUECKUX COeIMHEHUI

IIpakTuyeckas padbora Ne6. Pemenne sxcriepruMeHTaIbHBIX 337134 110 TeMe «IIpakTHKyM 110 M3y4eHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COEIUHEHUI
IToxroroska x I'MA, BITP

Tecmoegwtit konmponw: «IIpakTHKyM IO U3YUEHHIO CBOMCTB BEUIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COETUHEHUID).

Pasnes 5. OCHOBBI ONIBITHO-IKCIIEPHMEHTAJIBLHON M MPOEKTHOM AesiTeJIbHOCTH (204)

TexHuka 6€30MaCHOCTH MPH BBHITTOTHEHHHA CAMOCTOSTENFHBIX OIMBITOB M OKCIIEPUMEHTOB B JOMAIITHAX YCIOBHUSIX U C HCIIOIB30BaHINEM 000PYIOBAHM I XUMHUIECKOM
nabopaTopuu.

IpakTuyeckas padora Ne7. OOpaiieHne co CTEKIOM (Cru0aHue CTEKISTHHON TpyOKH, H3TOTOBIICHHE: TUTIETKH; KallMIIISIPOB; MPOCTEUIINX y3JI0B; MPOCTEHIIINX MPHUOOPOB)
XUMHUYECKUN aHaIU3: KAYECTBEHHBIA M KOJIMYE€CTBEHHBIN

TeopeTuueckre OCHOBBI ONBITHO-3KCIIEPUMEHTAIBHOM U MPOEKTHOU NESITEIbHOCTH.

Bri6op Tembl ipoekTa. [InanupoBanue AeaTeNbHOCTH.

[Toarororka mpoekta. Coop mHPOpMAINK 10 JaHHONW TeMe. MoaenupoBaHre TPOSKTHOH AeATSIILHOCTH.

BrinosnHeHne y4eOHbIX IPOEKTOB, OTIBITHO-IKCIIEPUMEHTANBHBIX paloT.

IMpakTnyeckne padorst Ne§-12 1o TemMaM NPOEKTOB yUaAITUXCS

[TonroroBka y4eOHBIX MPOEKTOB K 3aIINTE

IIpomexyTouHas aTTecTanus. 3aIMTa MPOEKTOB

INoaroroska xk 'NA, BIIP: perenue npakTHKO OpUEHTHPOBAHHBIX 33 aHUH



INoaroroska xk 'NA, BIIP: permenue npakTHKO OpUEHTUPOBAHHBIX 3aJaHUH
O06001meHne, cucTeMaTU3aus U KOPPEKINS 3HAHUN yUaIuxcs 3a Kype « OKCIepuMeHTaATbHAS XUMHSD», 8 KIIacc.
TecToBbIil KOHTPOJIb.

Temamuxa ONRBIMHO-IKCREPUMECHMAIbHBLX U npoeKmelxpaﬁom C UCNOJ1b306AHUEM oﬁopydoeauu}l uenmpa «Touka pocmay:

O 031NN B W

. DKcIiepTH3a MPOyKTOB MTUTAHUS TI0 YIIaKOBKE.

. Onpenenenne Ka4yecTBa BOIOIIPOBOTHOMN BOJIBI.

. Onpenenenue CBOMCTB BOJONPOBOJHON U AUCTUIUIMPOBAHHOM BOJBI.
. KucinotHOCTh aTMOC(EPHBIX 0CAIKOB.

. [lomyueHne kpuCTaLIOTHPATa METHOTO KYIIOpOCa.

. HabmoieHue 3a pocToM KpUCTaJLIOB,

. [lomyueHne niepechImeHHBIX PAaCTBOPOB.

. Onpenenenue TeMnepaTyphl pa3ioKeHUs] KPUCTAIIIOTHAPATA.

. Onpenenenne KUCIOTHOCTH TOYBEI.

10. M3y4yenue men0YHOCTH Pa3IMUHBIX COPTOB MbLIA U MOIOIIUX CPENCTB.

11. MaaukaTopHBIE CBOMCTBA Pa3IMIHBIX PACTEHUH U IBETOB (C onpeneinenneM pH pacTBopoB).
12. OnpeneneHue kauecTBa XJicOONEKapHOH MYKHU U XJjie0a.

13. Ompenenenne KagecTBa KUCIOMOJIOTHBIX MIPOAYKTOB.

14,
15.
16.
17.
18.
19.
20.
21.

Omnpenenenne 3aBUCUMOCTY M3MEHEHHs pH 1enTbHOTO 1 macTepu30BaHHOI'O MOJIOKA OT CPOKOB XPaHEHHUS.

OuncTka BOABI IEPETOHKOM.

OurcTka BOABI OT 3arps3HEHUIL.

IIpuroToBieHue MOUBEHHOM BBITSKKH U onpenenenue ee pH.

Omnpenenenne CTENEHH 3aCOICHHOCTH MTOYBHI.

KonniecTBeHHOE OIpesieNieHne 3arpsi3HEHHOCTH BEIIESCTBA.

Omnpenenenne maccel okcuna menu (1), odrapyxenne okcuna yrieposaa (IV) u Boabl, moaydaeMbIX IPH Pa3iokeHUH OCHOBHOTO KapOoHAaTa Melu (MajJaxuTa).
[Mony4yenue, cobupanre u uaeHTH(UKAIMS ra30B (BOJOPOAa, KUCIOPOaa, YIIEKHCIOTO ra3a, aMMHaKa), MOHTaX COOTBETCTBYIOIIUX MPUOOPOB.

IIpuMeyaHue: KeaThIM MAPKEPOM BBIIEIEHO coaepxkanue [IpumMepHON mporpamMmel, NpeiioKEHHOW B METOINYECKUX PEKOMEH AU MUHUCTEPCTBA IIPOCBEILECHUS
Poccuiickoit @eneparun no «Peanuzaiyy 00pa3oBaTeIbHBIX IPOIPAMM €CTECTBEHHOHAYYHOH 1 TEXHOJIOTMYECKOI HaNpaBIeHHOCTEH 110 XUMHHU C UCIIOJIb30BaHUEM
obopynoBanus 1eHTpa «Touka pocTa» (yTBEpIKAEHBI pacnopsbkenneM MuHKCTepCTBa pocBetienust Poceutickoit deneparnu ot 12 stuBaps 2021 r.Ne P-6).



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBbI
BHEYPOYHOI JeATeJIbHOCTH «JKCIePUMEHTATbHAST XUMMSD)

JI51 8 KJIACCOB € MCI0JIbL30BaHMeM 000pyioBaHus HeHTPa « Touka pocTra»

€ ONMMCaHMeM YHUBEPCAIBHBIX YUYeOHBIX el CTBUH, J0CTUTAeMbIX 00y4al0IIUMUCS

JIuunocmmuuie pesynsmamot
Obyuarowuiicss NOLYYUM B03MONCHOCHIb 0151 (POPMUPOBAHUS CLEOVIOWUX TUYHOCMHBIX Y V]]:

OTIpe/IeIICHIEe MOTUBAIINY U3YICHIS YISOHOTO MaTepuaia;

OIICHMBAHNE YCBAMBAEMOT0 YIEOHOTO MaTepHalia, HCXOA M3 COMMMATBHBIX U JIMYHOCTHBIX IIEHHOCTEH;

MOBBIIIICHHE CBOEr0 00Pa30BaTEILHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YUYCHUIO OCHOBHBIX HCTOPHYSCKUX COOBITHH, CBSI3aHHBIX C PA3BUTHEM XUMHH U OOIIIECTBA;
3HaHME MPABUJI TIOBEICHUS B YPE3BBIYAMHBIX CUTYyAITUIX;

OIICHWBaHUE COIMAIIbHOW 3HAYMMOCTH TIPO(ECCHil, CBI3aHHBIX C XUMHEH;

BJIaJICHHUE TIpaBUIIaMu 0€30MaCHOTO 00paIeH s ¢ XMMUYIECKIMHE BEIIECTBAMH U 000PY/I0OBaHHEM, ITPOSBICHIE SKOJIOTHIECKOU KYIbTYPHI.

Memanpebmemnbte pe3ynbmamol

Pecynamusnvie
Obyuarowuiics nOLYMUM 803MONCHOCHb 05l (POPMUPOSAHUSL CLeOVIOWUX peayasimusHulx YV

1esernoiaranie, BKII0Yas MOCTAaHOBKY HOBBIX IIEJIeH, MpeoOpa3oBaHue MPaKTHUSCKOW 3a/1a4 B TI03HABATEIbHYIO, CAMOCTOSTEIIbHbIN aHAH3 YCIOBHMA TOCTHKCHUSI
1ICJIN Ha OCHOBEC yqéTa BBIACJICHHBIX YUYUTECJICEM OPUCHTUPOB HeﬁCTBHH B HOBOM y‘Ie6HOM MaTtepuaic; MIaHUPOBAHUEC IIYTU JOCTHKCHUA ueneﬁ;

yCTaHaBJIeHUE LIEIEBbIX IPUOPHUTETOB, BBIICTICHUE AIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHHUS 1IeTTH U BBIOOp Hanbosee 3 dexkruBHOTO crocoba;

YMEHHE CaMOCTOSATENIHLHO KOHTPOJIHPOBATh CBOE BPEMsI U YIIPABIISATh UM;

YMEHHE IPUHUMATh PEIICHUS B IPOOJIEMHOMN CUTYallUH;

MOCTaHOBKA y4eOHBIX 3a/1au, COCTaBJICHHE IUIaHA U TTOCIIEI0BATEIbHOCTH ACHCTBHIA,

opraHusanysa pa60qel‘o MECTa TP BBITTIOJIHEHUU XUMHUYECKOT'O SKCIICPUMCHTA,

MPOTHO3MPOBaHKE PE3yJIbTATOB 00YyUEHHS, OLIEHUBAHUE YCBOSHHOTO MaTepHaa, Ol[eHKa KaueCcTBa W YPOBHsI ITOJYYSHHBIX 3HAHUH, KOPPEKLHs TUIaHa U CIoco0a
AeCTBHS MPU HEOOXOTUMOCTH.

Ilosznasamenvole

Obyyaowuiicss nOIYYUM 803MOANCHOCHb 0718 (POPMUPOBAHUS Cledyiouux nosnagamenvuvix YVJ/I:

TIOMCK U BBIJINICHUE HH(pOpMaIuy;

aHaJM3 yCIOBHA U TpeOOBaHMIl 3a/1a4u, BEIOOD, COMOCTABIICHHE U 0OOCHOBAHHE CIIOCO 0a pEIICHUs 3a/1a4H;

BBIOOpP Hambosee YQPPEKTUBHBIX CIIOCOO0OB PEIICHHUS 33]aYH B 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHI;

BBIJIBIDKEHIE U 000CHOBAHNUE TUIIOTE3HI, BEIOOP criocoba e€ mpoBepKy;

CaMOCTOSITEIBHOE CO3JIaHKE allTOPUTMA JISATSILHOCTH NIPU PEIICHUHN TPOOJIEM TBOPUYECKOTO M TOUCKOBOTO XapaKTepa;

YMEHUS XapaKTepU30BaTh BELIECTBA 110 COCTaBY, CTPOSHHIO U CBOMCTBAM;

OIMCHIBAaHUE CBOWCTB: TBEPABIX, )KUAKHX, ra3000pa3HBIX BELIECTB, BBIIEICHHE UX CYIIECTBEHHBIX IPU3HAKOB;

M300pakKeHNE COCTaBa MPOCTEHINX BEMIECTB C TOMOIIBI0 XUMHUECKUX (DOPMYIT M CYIITHOCTH XUMHUYECKHUX PEaKIUi ¢ MOMOIIPI0 XUMHUIECKIX ypaBHEHU;
MIpOBeZIeHrEe HaOJIOICHNH, ONIIICAHNE IPU3HAKOB U YCIOBUH TEUSHHS XUMHYECKUX PEaKIni, BHITOJHEHHE XUMUIECKOTO SKCIIEPUMEHTA, BEIBOJIBI HA OCHOBE aHAIIN3a

Ha6J’IIO):[eHPII71 3a SKCIICPUMCHTOM, PCHICHUC 3aaY, IIOJIYUCHHUC XUMHYCCKOM I/IH(l)OpMa]_[I/II/I 13 pa3JINYHbIX UCTOUYHHUKOB,

YMCHHC OPraHU30BbIBATH UCCICAOBAHUC C ICIbIO MPOBCPKU TUIIOTE3;
YMCHHE ACJIATh YMO3AKIIFOUCHUA (I/IHI[YKTI/IBHoe n 110 aHaJ'IOFI/II/I) " BBIBOJBI;
YMEHHUE 00BEKTUBHO OIICHUBATh I/IH(I)OpMa]_II/IIO 0 BCHICCTBaX U XUMHNUYCCKUX IpoHeccax, KPpUTUICCKU OTHOCUTHCA K HCCBJIOHay‘IHOﬁ I/IH(i)OpMaHI/II/I.



Kommynuxamuenvie
Obyyarowuiicst nOIYYUM 03MOICHOCIYb 01 POPMUPOBANUS CEOVIOWUX KOMMYHUKamusHvix YV

— MOJIHOE ¥ TOYHOE BBIPAKEHNE CBOMX MBICIEH B COOTBETCTBHH C 33ladaMy U yCIOBHAMU KOMMYHUKAIUH;

—  aJIeKBaTHOE HCIIOJIb30BAaHUE PEUYEBHIX CPEJICTB JJIS YIacTHs B IUCKYCCHUHU M apTyMEHTAIIUH CBOEH IMO3UITNH, YMEHHE TIPEACTABIIATh KOHKPETHOE COJIEpKaHHE C
cooOlIeHreM ero B TMCbMEHHOW U YCTHOM (opMe, oIpeiesieHue Croco00B B3aUMOEHCTBHSI, COTPYIHMUYECTBO B MOUCKE U cOope nHpopManuy;

— ompezneneHue criocoO0B B3aMMOIEHCTBUS, COTPYAHUYECTBO B TIOMCKE U cOOpe HHPOPMALUH, yJacTHe B AUAJIOTE, INTAHUPOBAHUE OOLINX cII0cOO0B paboTHI,
MIPOSIBJICHUE YBAKUTEJILHOTO OTHOLIEHUS K APYTUM YUalllUMCsl; OITUCaHUE COJIEPKaHUs BBITTOJIHAEMBIX JISHCTBUMN C II€TIbI0 OPUEHTHPOBKH B NIPEIMETHO-
MIPAKTUYECKON JEeSITETbHOCTH; YMEHHUS YUUTHIBATh Pa3Hble MHEHHS U CTPEMUTHCS K KOOPIMHALMY Pa3IMYHBIX NO3ULIUN B COTPYAHUYIECTBE;

— ¢opMynupoBaTh COOCTBEHHOE MHEHUE U MO3ULUI0, ApTYMEHTUPOBATh U KOOPAMHUPOBATE €€ C MO3ULUSIMH HAapTHEPOB B COTPYIHUUYECTBE NIPH BEIPa0OTKE OOILIETo
pelIeHus B COBMECTHOM JI€ATENbHOCTH;

—  OCYLIECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHYECTBE HEOOXOIUMYIO B3aMMOIIOMOIIIb;

— IUTaHMPOBATh OOIIKE CTIOCOOBI PadOTHI; OCYLIECTBISATH KOHTPOJIb, KOPPEKIIMIO, OLCHKY IeHCTBUI NMapTHEPA, yMETh YOEXKIaTh;

—  WCIIONIb30BATh aJICKBATHBIC S3BIKOBBIC CPEICTBA ISl OTOOPaKEHUsI CBOMX YYBCTB, MBICIICH, MOTHBOB U MOTPEOHOCTEH; OTOOpakaTh B peur (ornrcanue, OObICHEHNE)
coJiep>KaHHe COBEPIIAEMBIX JEHCTBUIM, KaKk B (JOpME TPOMKON COLMATM3UPOBAHHOM peun, Tak U B GopMe BHYTPEHHEH peun;

— pa3BHUBaThb KOMMYHHKATUBHYIO KOMIIETCHIINIO, UCTIONB3YsI CPEICTBA YCTHON M MUCbMEHHONH KOMMYHHUKAIMU IPH padoTe ¢ TeKCTaMH y4eOHUKA U JOTOIHUTEIBHOM
JUTEPaTypOH, CIPaBOYHBIME TaOIHUIIAMH, TIPOSIBISITh TOTOBHOCTH K YBKCHUIO UHOM TOYKHU 3pEHUS NIPU 00CYKICHUU PE3yIbTATOB BHITOTHEHHON pabOTHL.

Ilpeomemmuuie pesynvmamaol
Obyuarowuiics Hayuumcs:

— IPUMEHATH OCHOBHBIE METOABI IO3HAHUS: HA0JIOACHUE, U3MEPEHHE, SKCIIEPUMEHT;

- OINHMCHIBATH CBOMCTBA TBép):[BIX, KHUIKUX, I‘a3006p33HI)IX BCIICCTB, BBIACIIAA UX CYHICCTBCHHLIC IPU3HAKHU,

—  pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHHSI MacChl BELIECTB, aTOMHO-MOJICKYJIIPHOM TEOPHH;

—  pasnuyarh XUMHUUYECKHE U PU3HUYEeCKUE SBICHUS,

— Ha3bIBaTh IPU3HAKH U YCIOBHS MPOTEKAHUSI XUMHUYECKUX PEaKLIU;

—  coOJrromath mpaBuia 0€301acHOM paboTHI IPH MTPOBEACHUH OTIBITOB;

—  MOJIb30BaThCs 1a00PaTOPHBIM 000PYIOBAaHHEM U TIOCYIOM;

— TOoJy4aTh, COOMpATh Ta3000pa3Hble BEIECTBA M PACIIO3HABATH UX; XapaKTepH30BaTh (PU3NYECKUE U XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHX
COEAMHEHUH, IIPOBOIUTD OMBITHI, HOATBEPKAAIOIINE XUMUIECKHIE CBOIICTBA M3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

—  PacKpbIBaTh CMBICI MOHATHUS «PACTBOP», BHIYUCIISITH MAaCCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEAENEHHON MacCOBOM Aonei
pacTBOpEHHOTO BELIECTBA;

—  XapakTepu30BaTh 3aBUCUMOCTb (PM3MYECKHUX CBOMCTB BELIECTB OT THUIIA KPUCTAIIMUECKON PEIIETKH, ONIPENCISATh BUA XUMHUUECKOM CBSI3U B HEO PraHNIEeCKUX
COCIUHEHUSX

—  pacKpbIBaTh OCHOBHBIC TIOJIOKEHHS TEOPUH IEKTPOIUTHUECKON TUCCOIMAIIH, COCTABIISITh YPAaBHEHUsI AIEKTPOIUTHYECKON TUCCOIMAIIMH KUCIIOT, LIeJ04eH, CoNei u
peakuii HOHHOTO OOMeHa;

— PpacCKpbIBaTh CYITHOCTH OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ, OIpeaACTIATL OKHUCIIUTEIbL U BOCCTAHOBHUTEJIb, COCTABJIATE YPABHCHUA OKHUCIIUTCIILHO-
BOCCTaHOBHUTEJBHBIX PEaKIINK;

— Ha3bIBaTh (HaKTOPHI, BIMAIOLINE HA CKOPOCTh XUMUIECKOH peakuuy;

—  XapakTepHU30BaTh B3aUMOCBS3b MEXK/Y COCTaBOM, CTPOCHUEM U CBOMCTBaMH HEMETAJJIOB U METAJLIOB,;

— TPOBOAMTH OIIBITHI ITO MOJYUCHHUIO U U3YUYCHHUIO XUMHUYCCKUX CBOMWCTB Pa3JINYHBIX BEIICCTB,

—  IpaMOTHO 0OpamaThes C BEUIECTBAMH B TIOBCEIHEBHOM KU3HH.



Oobyuarowuiica noayyum 03MONCHOCHb HAYUUNIbLCA:

- BBIIBUTaTh U MPOBEPSTH SKCIIEPUMEHTAIILHO THITOTE3Bl O XUMHUECKUX CBOIMCTBAX BEIIECTB HA OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYyMNaTh B
XUMUYECKUE PEAKLUH, O XApAKTEPE U MPOAYKTAX PATUYHBIX XUMUUYECKUX PEaKLU;

- XapaKTepH30BaTh BEIIECTBA TI0 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTAaHABIMBATh MPUUUHHO-CIIEICTBEHHBIE CBS3M MEXy JaHHBIMH XapaKTePUCTUKaMH BEIIECTBA;
- COCTaBJISITh MOJIEKYJIAPHBIE U TTOJIHbIE HOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

- MNPOTHO3UPOBATH CIOCOOHOCTD BEIIECTBA MPOSIBIISTH OKUCIUTENbHBIEC MITH BOCCTAHOBUTEILHBIC CBOWCTBA C YUETOM CTEIICHEH OKHCIICHHSI SJIEMEHTOB, BXOASAINX B €r0
COCTaB;

- BBIJIBUTaTh U IIPOBEPSITH DKCIIEPUMEHTAIBHO THITOTE3bI O PE3YJIbTaTaX BO3JACHCTBHS PA3IUUHBIX (DAaKTOPOB HA H3MEHEHHE CKOPOCTH XMMUYECKOH PeaKkium;

- UCIIOJIb30BaTh IPHOOPETEHHBIE 3HAHUS I IKOJIOTHYECKH TPAaMOTHOTO MTOBEJICHUS B OKPY’KalolIeH cpee;

- UCTIONIB30BaTh IPUOOPETEHHBIE KIIIOUEeBbIE KOMIIETCHIIMH MPH BHIITOJTHEHNUH MIPOEKTOB U PEIICHUH YIeOHO-UCCIeI0BATENECKUX 33/1a4 [0 W3yYSHHIO CBOUCTB,
Croco0O0B TOTYYEHHUS M PACTIO3HABAHUS BEIIECTB;

- 00BEKTUBHO OLIEHUBATH HH(OPMAIIMIO O BEIIECTBAX U XUMHUYECKHX MTPOIEccax;

- OCO3HAaBaTh 3HAUEHUE TEOPETUUECKHUX 3HAHUN MO XUMMHU JJIs1 IPAKTUYECKOH IEeATEIbHOCTH YEeIOBEKa,;

CO3/1aBaTh MOJIENIN M CXEMBI JIJIs pEIIeHNs] Y4eOHbIX U MI03HABATENbHBIX 33/1a4; IOHUMAaTh HEOOXOIUMOCTh COOITIOICHHS MTPEIMTUCAHNN, TIPEAIaraeMbIX B HHCTPYKITUSX 110
WCTIOJIb30BAHUIO JIEKAPCTB, CPEIICTB OBITOBOM XHUMHUH U JIp.

DopMbl KOHTPOJISA

Dopmuposanue UKT-komnemenmuocmu odyuarouguxcs

Y4eHuKk HayuuTCs:

- UCII0JIb30BaTh Pa3HbIE IPUEMBbI ITIOUCKA MH()OPMALIMK HAa NIEPCOHAIBHOM KOMIIBIOTEPE B 00pa30BaTEeIbHOM NIPOCTPAHCTBE € MCIIOIb30BaHUEM 000p yI0BaHUS HU(POBOI
naboparopuy;

- ICTIIOJIb30BaTh Pa3IMyHbIE CIIOCOOBI XpaHEHHS W BU3YyAIN3allui HHPOPMAIMY, B TOM YHCIIe, B Tpadudeckoit popme

Dopmuposanue KOMnemeHMHOCMU 6 001ACMU ONBIMHO-IKCREPUMEHMATILHOU U RPOEKMHOU 0esAmebHOCmU

V4eHuK Hay4IHUTCs TUNITAHUPOBATH U BHINOJIHATH Y4€OHOE MCCIIeIOBAHUE M YIEOHBIN MPOEKT, HCHONIB3Ys 000PYI0BaHHE, MOJIEIIH, METO/IbI, TPUEMBI, aIeKBaTHBIE UCCIIELYEeMON
mpobiieme.

Y4eHHK MOJYyYUT BO3MOKHOCTh HAYYUTHCSl CAMOCTOSITEIBHO 3ayMBIBaTh, INTAHUPOBATh U BHIOJHATE Y4€OHOE HCCIIEA0BaHNE, YUE€OHBIH 1 COLMAIIBHBIN MPOEKT 10
€CTECTBEHHOHAYYHOI HaIIPaBIEHHOCTH.

Yuem pesynomamos eneypounoit deamensnocmu

Dopmbl u nepuOOUYHOCb KOHMPOIA

Bxoonoii konmpons ipoBoIUTCS B Havaie yueOHOTO To/1a ATl IPOBEPKU HaYaJbHBIX 3HAHUN M yMEHHH 00yYaroNIiXCsl.

Texywuii KOHmMpOib TIPOBOJUTCS HA KAXKIOM 3aHATHH B (JOpMeE Ie1arorrdeckoro HabIroIeHNSL.

Tecmogulii KOHmMpoO.b OCYLIECTBISETCS I0 OKOHYAHUM M3Y4eHHs KaXkKA0ro paszena.

IIpomescymounas ammecmayus POBOIUTCS B KOHIE Y4eOHOTO To/1a B (JOpME 3aIIUTHI IPOEKTA, TI03BOJISIET MIPOBECTH aHAIN3 PE3YJIFTATUBHOCTH OCBOCHHS 00YJArOIMHUCS
OCHOB OIIBITHO-DKCIIEPUMEHTATBHON M IPOEKTHOH JESITENbHOCTH JTAHHOTO Kypca BHEYPOUHOH NeATENbHOCTH « DKCIIEPUMEHTATIbHAS XUMHUSI.

Kpumepuu ouenku pe3yiomamoe 0ceoenus npozpammsl Kypca
PaboTa o0ydaromuxcst OIeHUBAETCS 10 TPEXYPOBHEBOH IIKaJIe, PEIoJIararoIieil HaIMIue CISAYIONINX YPOBHEH OCBOSHUS IPOTPaMMHOTO MaTepHalia: BEICOKUH, CpEIHHM,
HU3KUI.



Bobicokuii ypoBeHb: 00y4arOUIHMHACs 1EMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00Pa30BaTEIbHON AEATEILHOCTH, IPOSBISIET MHULIMATUBY, HE
MPOTTYCKAeT 3aHsTHs 0e3 YBaKHUTEILHON IPUYHHBI, IEMOHCTPUPYET BHICOKUI YPOBEHb 3HAHWI M KOMITETCHIIHH, BJIAICET Ha BBICOKOM TBOPYECKOM YPOBHE MPHOOPETEHHBIMU
B X0/ U3Y4YEHHUS IPOTpaMMBbl YMEHUSIMH 1 HaBBIKaMH;

Cpennuii ypoBeHb: 00yUaromuiics JeMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTEILHOM J1eATENLHOCTH, IPOSBIISIET XOPOIINA YPOBEHb 3HAHUIA 1
KOMIIETeHLIMI; HTHUIIMATUBbI HE MIPOSBIISIET, HO CIOCOOCH MOAAEPKUBATh HHULMATOPA B IPEAJIAraeMoM I10JIE AESITEIbHOCTH, B JOCTATOYHOM CTEIICHH BIAAEET MMOJTydyacMbIMU
B X0/ M3YYEeHHUS IPOTPaMMBbl YMEHUSIMH U HaBBIKaAMH;

Huskuii ypoBeHb: o0ydaromuiics JeMOHCTPUPYET HEAOCTATOUHYIO OTBETCTBEHHOCTD U 3aMHTEPECOBAHHOCTh B 00pa30BaTENIbHON NESTEILHOCTH, TOCEIIAET 3aHATHS OT
cllydast K CIIydalo, IOKa3bIBaeT yIOBIETBOPUTENbHBIN YPOBEHb 3HAHUN M KOMIIETCHLIUH, B 1IEJIOM cJ1a00 BiIafeeT MOJIy4YaeMbIMU B XOJI€ U3yUEHHS IPOTrpaMMbl YMEHHUSMH U
HaBBIKaMH.

®opMBI pe3yIbTATOB 0CBOCHMS MPOTPAMMBI BHEYPOYHOH 1eATeJbHOCTH:

1. OT™MeTKa ypOBHS AOCTKEHUH 00y4aromerocs B JINCTE eJaroruueckoro HamoqeHus;

2. 3amucy B )XypHaje yu€ra o pe3yIbTaTUBHOCTH YYacCTHsl OOYYaIOLIMXCs B MEPOTIPUATHIX PA3HOTO BUAA M YPOBHSA (IUILIOM, TPaMoTa, OJIaro JapHOCTb, APYTroe);

3. 3ammcu B XypHaie y4éra 00 y4acTUH B BbIE3IHBIX MEPOIPUSITHSX.



3. KAIEHIAPHO-TEMATHYECKOE IINIAHUPOBAHUE

BHEYPOUHOI1 IeATEJIbLHOCTH «JKCINEePUMEHTATIbHAA XuMusm» - 8 Kiace (102 gaca)
€ YKa3aHMeM HCI0JIb30BaHUs 000pyA0BaHus HU(POBOii JabopaTopun

«Touka pocra»

Ne | Tema 3ansaTus ILnanupyemble pe3y/ibTaThl Koa- | [ Hcnoun3osa
Ipenmernsnie YY [{ JInunoctHbIe YY ]| MetanpeametHsie Y'Y [ BO a HHE

n/ 4aco | T o0opynoBaH

n B a ua «Touka

pocTa»

Pa3zpnen 1. OcHoBBI 3KcIepUMeEHTANBHON XuMuu (33 u)

1. | Beoonwuit uncmpykmasc no Th JlaTh noHATHE O NpeaMeTe 1.MoTuBauus K. YVYI. 1 Texnuka
XuMHus — HayKa dKCTICpUMEHTaIbHasl. xumun. ChopMupoBaTh Hay4eHHSI PEAMETY 1.Pa3pemrenne koHpIHKTA 0e30macHOCT
TP MepBOHAYaIbHbBIE XUMHUS 2.Y1pagiieHUE MOBEJACHUEM MMapTHEpa U B
Jemoncmpayuonnwlil IKcnepumenm NIPEACTaBIICHUS: 2.Pa3BuBaTh 9yBCTBO ILYVY/. kabuHeTe
Ne 1. a) O BEILIECTBE, a TAKXKE O TOpAOCTH 3a 1.®opMupoBaHue Mo3HABATEILHON XUMHHA
O3nakomaenue ¢ 1a60pamopHvIm IIPOCTBIX U CIIOXKHBIX pOoccHiCKyTO LeNnn LeHTpa
0bopyoosanuem; npuémol 6e30naAcHOll BELIECTBAX; XUMHUYECKYIO HAyKy CHMBOJIBI XUMUYECKUX JJIEMEHTOB «Touka
pabomul ¢ HUM. 0) HauaTh GOPMHUPOBATH 3.HpaBcTBeHHO- Xumuueckue HopMyIIbl Pocray.

YMEHHE XapaKTepHu30BaTh ATHUYECKOE OIlCHNBaHWE TepMUHBI 3HaKOMCTBO
BEIIECTBA, UCTIONb3YS IS AHanm3 ¥ CUHTE3 c

3TOTO UX (hU3NIecKue P.YVI. o0opynoBaHu
CBOICTBA. 1.Ilenenosnaranye u MIaHUPOBAHHUE. eM.

2. | Ilpakmuueckan paooma Ne 1 YMeHue moyib30BaThCs 1 Hatunk
«Ilpasuna mexnuxu 6ezonacnocmu HarpeBaTelbHBIMH IPUOOpaMH TeMIepaTypsl
npu pabome c 1a60pamopHvIM (Tepmorap-
obopyoosanuem. Hzyuenue cmpoenus HBI),
naamenu CIIMPTOBKA

3. | Meroas! mo3HAHUS B XUMHUH. DKCIIEPH- Hcnons3oBanue mist mo3Hanus | 1.MoTuBarus K. YV . 2 Hatunk
MEHTaJIbHbIE OCHOBBI XHUMHHU OKPY’KaFOIIET0 MHpa Hay4YeHUS TIPEAMETY 1.Pa3pemrenne kondmukTa TEeMIepaTyphI
JlaGopaTopHblii onbiT Nel. Pa3INYHBIX METOJIOB XUMUS 2.Y1paBieHue MoBeICHNEM MMapTHepa (TepmomnapHbI
PaccmoTpeHue BelecTs ¢ (HabroteHue, N3MEpeHue, 2.Pa3BuBaTh 4yBCTBO ILYVY/. i),
Pa3IMYHBIMH PU3HIECKIMH OTIBIT, SKCIIEPUMEHT, TOpAOCTH 3a 1.®opMupoBaHue Mo3HaBaTEIbLHON CIHMPTOBKA

CBOlicTBAMU

(Menp, :xeyie30, HUHK, cepa, BOjAA,
XJIOPHI HATPHUS

TP

Jlabopamopnutii onvim Ne 2 «/lo kakoii
MeMNEPpamypvl MOHCHO HAZPEeMb geue-
cmeo?»

MOJEIIMPOBAHKE U Ap.)
CchopmupoBatb
MepBOHAYATbHBIC
MPEJICTABJICHUS: O METOax
HaOJIFOICHHE U DKCIIEPUMEHT

poccHiicKyto
XAMHUYECKYIO HAYKy
3.HpaBcTBEHHO-
3THYECKOE OLIEHUBAHUE

eI
AHanus u cuHTEe3

P.YVY].

1.Ilenenonaranue u miaHuPOBaHUE.




MeTtonbl NO3HaHUS B XUMUU. JaTumk
DKCIEPUMEHTAIbHBIE OCHOBBI XUMHUU TeMIIepaTyphl
TP TJIATUHOBBIM,
JlaGopaTopHblii onbiT Ne3. TEPMOMETP,
N3yuyeHune cBOiicTB BelleCTB: JIIEKTPAYECK
HArpeBaHHe BO/Jbl, HATPEBaAHUE ast IUIMTKA
okcuaa kpemuns (1V).

Jlabopamopnuwtit onvim Ne 4.

«HM3mepenue memnepamypol Kunenus

800bl C NOMOUIbIO OAMYUUKA

memnepamypul U mepmomempa,

Mertonb! IO3HaHUSI B XUMUU. Jatumx
DKCINEPUMEHTAIIbHBIE OCHOBBI XUMHUU TeMIIepaTypbl
TP (TepmomnapHbI
Jlabopamopnuwtit onvim Ne 5, i)

«Onpeodenenue memnepamypul
Na6NeHUA U KPUCIMATIIU3AUUU
Memannay

HCpBOHa‘IaJII)HI)IC XUMHUYCCKHEC
noHATH. YHCThIe BCIICCTBA U
CMECH

Jlabopamopnutii onvtm_Ne 6.
Hccneoosanue usuueckux u
XUMUUECKUX CBOUICHI8 NPUPOOHBIX

ITo3nakoMuTs yu-cd ¢
J1a00paTOPHBIM
000pyIOBaHHEM, TIPUEMAMHU
0OparieHus ¢ HUM.
Paccmotpers npasuna
TEXHHUKH 0€3011acHOCTH B
KaOHMHETe XUMHH

1.®opMupoBanue
HHTEpEeca K HOBOMY
TIpeMeTy.

K.YYI.

1. ITnanupoBaHue MPaKTUYECKOM
paboThI o MpeaMeTy

2.VrpaBiieHre noBeIcHUEM apTHEpa.
ILYVY.

1.®@opMupoBaHKe MO3HABATEIbHOM
neiu

PeakTuBrnl u
XUMHYECKOE
o0opynoBaHu

W

eeujecme (U36eCHMHAKOE). Tepmunb

AHanu3 1 CUHTE3

P.YVY ..

1.Ilenenosaranye 1 NJIaHUPOBAHHUE.
YucTele BemecTBa U cMecH. CriocoOsl Hcnonb3oBanue qis nosHanus | GopMupoBaHUE K.YYI. PeakTusel u
paszeneHus cMecei: nefcTBue OKPY’KaroILero Mupa HHTEpeca K HOBOMY dopmMupoBaHue ymMeHus paboTaTh B XMMHYECKOE
MarHuToOM, OTCTauBaHKe, QUIBTPOBAHUE, | PA3IMYHBIX METOJIOB IpeIMETY rapax, OTBE4aTh Ha BOIPOCHI YUUTE, 00opynoBaHU
BBITIApUBAHHE, KPUCTAIUIN3ALINA, (mabmroienue, U3MEpeHue, YMEHHE UCTIOIh30BaTh XUMHYECKHUI e

JIUCTHILISLIHSL.
P

Jlabopamopnuwtit onvtm Ne 7.
Pazoenenue cmecu sicene3Hvlx onuioK
U cepbl C NOMOW{bIO MAZHUMA.
Jlabopamopnuwtii onvim_Ne8.
Ilpuzomoesnenue u paszoenenue cmecu
Jicenesa u cepul, pazoesieHue cmecu
Hehmu u 600bl (PacmMumenbHO20 MAcla

OTIBIT, SKCIICPUMEHT,
MOJICIINPOBAHKE U Jp.)

SI3BIK
ILYVY/.

dopmupoBaHHe yMEHUs HAOIIOIATh,
JIeNaTh BRIBOJBI IIPH MPOBEICHIH
OTIBITOB, yMEHUS paboTaTh C KHUTON
P.YVY].

1.Ilenenonaranue u mjiaHupOBaHUE.




U 800bl).

8. | IlIpakmuueckas paboma Ne 2. Hcnonp3oBanue npaktuueckux | @opMHUpOBaHUE K.YY. PeaktuBsbl u
Oe¢naodenue HagvlKamu pazoesieHus 1 J1abopaTopHbIX padoT, HUHTEpeca K HOBOMY dopmupoBaHre yMEHUs paboTaTh B XUMHUYECKOE
0OHOPOOHBIX U HEOOHOPOOHBIX CMecell: | HECIIOXKHBIX KCIEPUMEHTOB TIPEAMETY rmapax. obopynoBaHu
omcmaueanue, punomposanue, JUIsL 1OKa3aTeIbCTBa ILYVYA. e
evlnapueanue, KpUucCmaaiu3ayus, BBIJIBUTACMBIX dopMupoBaHNe YMEHUS HAOIIO1aTh,
oucmunnayus (nepezoHka). MIPEINOI0KEHHH; OITMCaHUE JIeNaTh BBIBOJIBI IPU MPOBEICHUH
TP pe3yJIbTAaTOB ATHX PaboT OTIBITOB.

P.YY.

YMeHne XxapakTepru30BaTh CyITHOCTh
MIOHSTUH YHUCThIE BEILIECTBA U CMECH U
croco0bI pa3aesieHus cMecei

9. | Ou3nueckne 1 XUMHYECKUE SIBICHUS. ITo3HakoMUTBCS C 1.MoTuBanus K.YY/I. PeakTusel u
TP BOXHEHUIITIMH XUM. Hay4YeHUs TIPEIMETY 1. Pazpemenne koHbIMKTA XUMHYECKOE
Jemoncmpayuonnsiii Ikcnepumenm Ne | NOHATUAMU: XUMUS 2.Y1pagiieHue MOBEICHUEM MTapTHEpA. 00opyioBaHH
2. «Bvloenenue u noznowenue menaa — | GU3NIECKUe 1 XUMUIECKHE 2.Pa3BuBaTh 4yBCTBO ILYVY/. e, JlaTuuk
RPUBHAK XUMUYECKOU PeaKyuuy SIBIICHUSI, XUMHYECKas TOPJIOCTH 3a 1.®@opmupoBaHue O3HABATEIBHON TeMmIepa-
Jlabopamopnutit onvim_Ne9. peakuus; POCCHICKYIO Leau TypbI
Ilpumepwr puzuueckux aenenuii: YMEHHUE OTINYATh XUMHUUYECKUE | XUMHYECKYIO HAYKY e  Xumuueckue GopmyIibl TTATUHOBBIN
ceubanue cmeknaHHoOU mpyoKu, peakIuu OT PUIHIECKUX 3.HpaBcTBeHHO- e TepMuHBI
KunaueHnue 600bl, naagienHue SIBJICHUI 3THYECKOE OLIEHUBaHUE  P.YVV]I.
napaguna. 1.Ilenenonaranue u mIaHUPOBAHUE.

Jladopamopnoiit onvim_Nel(
Ilpumepot xumuueckux A61eHuUIL’
2openue opegecunbl, g3aumodeiicmeue
MpPaAMopa ¢ CONAHOU KUCIOMOi.

1 | ATombl 1 MOJEKYJIbL, HOHBL. BemecTBa YMeHue XapakTepu3oBaTh 1.MoruBanus K.YY. HaTuuk

0. | MOJEKYIAPHOTO U HEMOJEKYIISIPHOTO KPUCTANIMYECKUE PEIICTKH. Hay4eHUSI IPEAMETY 1.Pa3zpenienue koudaukra TeMmrepa-
crpoenusi. Kpucraimnyeckue pemeTku. xumus. 2.Pa3BuBarh 2.VupaBneHue TYpBI
TP /[Iemoncmpayuonnstit onsim Ne 3. YyBCTBO F'OPIOCTH 3a MOBEICHUEM NTapTHEPA. IJIATUHO-

«Temnepamypa nnaenenus eeuecme ¢
PA3HBIMU MURAMU KPUCHATIUYECKUX
Deuémox»

POCCUNCKYIO.XUMHUYECK
VIO HAYKy
3.HpaBcTBeHHO-
3THYECKOE
OIIEHUBAHHE.

ILYVY/.

1.®opmupoBaHue
MO3HABATCIIFHOM IETIH.
CHUMBOJIBI XUMHUYECKUX
2JIEMEHTOB.

Xumudeckne (GopMyITbl
TepMuHsL.

P.YVY].

1.CaMoOCTOSTEILHO aJIeKBaTHO
OIIEHUBATH NMPABUILHOCTh
BBIIOJIHEHHUS IEHCTBUS M BHOCUTH
HEO0XOJMMbIE KOPPEKTHBHI B

BBIN, TaTYNK
TEM-
reparypsITep
MO-

MapHbIN




HCIIOJIHEHUE KaK I10 X0y €ro
pcajm3anuu, TaKk U B KOHLEC

JICHCTBUSL.
1 | ITpocThie U COXXHBIE BEIIECTBA. YMeHue xapakTepu3oBarh 1.MoTuBauus K.YY. PeaktuBsbl u
1. | XuMuuyeckuii r1eMeHT. X UMUYCCKUIA BaOKHEHUIIINE XUMUYECKUE Hay4eHUsI IPEAMETY 1.AprymMeHTHpOBaTh CBOIO MO3UIIUIO U XUMHUYECKOE
3HaK. [IpocThie BemecTBa: METAIUTBI | TTOHATHS : XUMHUIECK I XUMUS KOOPJIMHUAPOBATH €€ C TMO3UIUSIMHA obopynoBaHu
HEMETaJLIBL. AJIEMEHT, KJIacCH(pUKaITHsI 2.Pa3BuBaTh 4yBCTBO NapTHEPOB B COTPYAHUUYECTBE MIPU e
BeIecTB (Ha IPOCTHIC U TOPJIOCTH 3a BBIPA0OTKE OOIIEro PEIICHHs B
TP CIIO’KHBIE BEIIECTBA). POCCHICKYTO COBMECTHOM AEATEIbHOCTH.
Jlabopamopnutii onvtm Nel 1. XUMUYIECKYIO HAYKY ILYYA.
3unaxkomcmeo ¢ oopaszyamu nPocmylx 3.HpaBcTBeHHoO- 1.YMeHue opueHTUPOBAThCS Ha
eewjecme: Memasioe u HeMemanios. STHYECKOE OIICHUBAHNUE pa3HOOOpa3ue CriocoO0B pelICHNUs
Onucanue ceoiicme. 3a/aq
2.YcTaHaBnuBaTh MPUIHNHHO-
JladbopaTopublii onbIT Nol2. CIICICTBEHHBIC CBS3H.
N3yuyenue o0pa3noB MeTaLIOB U P.YV].
HEMeTAJIJIOB (cephbl, JKeJie3a, 1.Ilenenonaranue U MjaaHUPOBAHUE.
AJTIOMUHUA, TpaduTa, Meau u ap.).
1 | CnoxHble BEUIECTBA UX COCTaB U YMeHune xapakTepu3oBarb 1.MortuBanus K.YYI. PeaktuBsbl u
2. | cBoiicTBa. BAKHEUIINE XUMUYECKUE Hay4YEHUs IPEIMETY 1. Pa3pemenne KoHpIMKTA XHMHYECKOE
TP TIOHSATHUA: XAMUA 2.Y1upaBieHue NoBeACHNEM MTapTHEpa o0opynoBaHu
Jlabopamopnutii onvtm Ne 13. XUMUYECKUH 3JIEMEHT, 2.HpaBcTBeHHO- ILYYA. e IIpubop
3HAKOMCME0 ¢ 00pasyamu CioHCHbIX MIPOCTOE U CJIOKHOE BEIIECTBO. | STHUECKOE 1.dopmupoBanue JUTSt
eeuecme, MUHEPAI08 U 20PHBIX NOPOO. | YMEHNE XapaKTEpU30BaTh OLICHUBAHUE. MMO3HABATEIIHLHOH IIEeITH: OTIBITOB C
Onucanue ceoiicme. OCHOBHEIE 3aKOHBI XUMUHU: CHUMBOJIIBI XUMHUYECKUX DIEKTPUUECK
Jemoncmpayuonnslil Ikcnepumenm No | 3aKOH IOCTOSIHCTBA COCTaBa 3JIEMEHTOB; UM TOKOM
4. «Pa3znosicenue 600l 31eKMPU4eCcKUM | BELECTB. XUMHYECKUE POPMYIIBI;
moKom» TEPMHUHBI.
JlabopaTopHblii onbIT Neld. P.YV]I.
HcnbiTaHue TBEPAOCTH BELIECTB C 1.Ilenenonaranue u
nomoibio koteknuu «llkama IJIaHUPOBaHUE
TBEPAOCTH.
1 | @opmyJibl CIOKHBIX BEIIECTB. YMeHune xapakTepu3oBarb 1.MoTuBanus K.YYI. PeakrtuBsbl u
3. | KauecTBeHHBIN U KOTMYECTBEHHBII MOHATHUS 00 OTHOCUTEIBHOM Hay4eHUsI IPEAMETY 1.Pazpenienue kondmukra XUMHUYECKOE
COCTaB BEIIECTBa. ATOMHOW ¥ MOJIEKYJISIPHOM XUMHUSA 2.Y1upasieHue MoBeCHNEM ITapTHepa o0opynoBaHH
TP Maccax. Y MEeHue 2.HpascTBeHHO- ILYVYA. e,
Jlemoncmpayuonnslil IKcnepumenm Noe | pacCUUTHIBATb OTHOCUTENIBHYIO | ATUYECKOE 1.®opmupoBaHue O3HABATEIBHON 3JIEKTPOHHBIE
5. «Pa3znosicenue ocnoenozo MOJIEKYJISIPHYIO Maccy. OIICHUBAaHHUE. () 41 BECHI

kapoonama meou (11) (manaxuma)y

e  CHUMBOJIBI XMMHUYECKUX
3JIEMEHTOB
e Xumuueckue GOpMyIbl
P.YY].




1.Ienenonaranye v njiaHupOBaHUE

1 | ®opmybl CIOKHBIX BEIIECTB. YMeHUe BbIUNCTATS: 1.MoruBanus K.YY.
4. | KauecTBeHHBbIN 1 KOJINYECTBEHHBIN MacCOBYIO JIOJII0O XUMHUYECKOT0 | Hay4eHHs MPEeIMETY 1.Pa3penienue koHIUKTA
COCTaB BEIIECTBa. 3JeMeHTa 1o GopmyIe XUMHUSA 2.YmpaBieHue MoBeICHNEM ITapTHepa
COCIMHEHUS 2.HpaBcTBeHHO- ILYVYA.
OmpenencHue aIeKBaTHBIX 3TUYECKOE OlleHUBaHue 1.DopMHUpoBaHMUE MO3HABATEIbHOM
croco0oB perieHus: yueOHOoH eI
3aJ1a4M Ha OCHOBE 3aJJaHHBIX CHMBOJIBI XUMHYECKUX JJIEMEHTOB
AITOPUTMOB Xumuyeckre HopMyITbl
Tepmunsl
P.YVI.
1.1lenenosaranye M MIaHUPOBAHKE
1 | ®opmynsl cloxkHBIX BemiecTB. HazBanus | YMeHue onpenensitb 1.MoruBanus K.YVYI. PeaktuBsbl u
5. | coxHBIX BellecTB. PeakTUBEL. BAJICHTHOCTb U 3HAaYCHUE Hay4eHHUsI IPEAMETY 1.Pazpemnienue kondaukra XUMHUYECKOE
DTHUKETKH. BaJICHTHOCTH HEKOTOPBIX XUMHUSA 2.Y1pagiieHue MOBEICHUEM MTapTHEpA. 00opyioBaHH
TP XUMHMYECKHUX 3JIEMEHTOB; 2.Pa3BuBaTh 4yBCTBO ILYVYA. e
Ha3bIBaTh OMHAPHBIE TOpPAOCTH 3a YMeHue onpenensaTh aJjeKBaTHbIe
COCTMHEHUSI. pOCcHICKYTO crocoObI perreHns y1eOHO! 3aa9u Ha
XUMHYECKYIO HAyKy OCHOBE 33/IaHHBIX aJITOPUTMOB.
3.HpaBcTBeHHO- P.YV]I.
aTuueckoe oneHnBanue 1.llenenonaranue u nuaHupoBaHHe
1 | I'pynmnbl XpaHeHUS PEaKTHBOB. YCIOBHUS | YMEHHE COCTaBJIATh GOpMysbl | YMEHHE BBICTPaMBaTh K.YYI. PeaktuBsbl u
6. | XpaHeHUsI U UCTIONb30BAHUS. OMHAPHBIX COETUHEHH IO COOCTBEHHOE YMeHue caMoCTOATEIBHO XUMHUYECKOE
TP M3BECTHOW BaJIE€HTHOCTHU LIEJIOCTHOE OpraHU30BHIBATh y4eOHOE o0opyaoBaHu
3JIEMEHTOB. MHPOBO33pPEHUE! B3aUMOJICUCTBUE B PYIIIIE. e
0CO3HaBaTh ILYVY/.
MMOTPEOHOCTh U YMeHue mpeoOpa3oBeIBaTh
TOTOBHOCTb K WHGOPMAIMIO U3 OJHOTO BUJA B
caMm000pa3oBaHHIO. TIPYTOM.
P.YVYI.
YMeHue coCTaBIATh IJ1aH PELICHUs
po0JIeMBI.
1 | 3aKkoH coxpaHEHHs Macchl BEILIECTB. YMeHue XxapakTepu3oBaTh Pa3BuBath 4yBCTBO K.YVYI. Becot
7. | TP OCHOBHBIE 3aKOHBI XUMUU: FOPJIOCTH 3a YMeHne caMOCTOATEIBHO 3JIEKTPOH-
[Hemoncmpayuonnslii Ixcnepumenm Ne | COXpaHEHUS MacChl BEILECTB; POCCHICKYTO OpraHU30BHIBATh y4eOHOE HbIE

6. «3aKoH coXpaHeHus Maccol ge-
wecmey»

IIOHUMATh €ro CynHOCTb U
3HAa4YCHUC

XUMHYECKYIO HAYKY

B3aUMO/ICUCTBUE B T'PYIIIIE.
LYY .

YMenue npeoOpa3oBbIBaTh
WHQOPMALIIO U3 OJHOTO BHIA B
JIpYroi.

P.YVY..

YMeHUE COCTaBIIATH IJIaH PELICHUS




IPOOIIEMBI.

(BN

XUMUYECKUE MPEBPAILICHHUS.
XUMHUYECKHUE PEAKLIUH.

TP

JlaGopaTopHblii onbIT Nels.
IIpu3HaKku NpPoTEKAHUS XUMHYECKHX
peaKuuii: HarpeBaHue MeIHOI
NMPOBOJIOKH; B3aUMO/IeliCTBHE PACTBO-
POB €IKOI0 HATPA U XJIOPHUIA MeIHU;
B3auMO/ieiicTBHE PACTBOPOB YKCYCHOI
KHMCJI0THI U THAPOKapOOHATA HATPHS.

YMeHue xapakTepu3oBarh
OCHOBHBIC ITOJIOKCHHUA
aTOMHO-MOJIEKYJIIPHOTO
YYEHHUS, IOHUMATh €ro
3HaUCHUE

YMmenune chopMupoBath
y yuamuxcsi yaueOHo-
I103HABATEJIbHBII
HHTEpEC K HOBOMY
y4eOHOMY MaTepuaiy u
croco0aM perIeHus
HOBOM YacTHOH 3aJ1aun

K.YV .

1. Ymenue popmynupoBatb
COOCTBEHHOE MHEHHME U ITO3HUIIUIO;
2.YMeHUE YUUTHIBATh Pa3HbIe MHCHUS
U MUHTEPECHI 1 000CHOBBIBATh
COOCTBEHHYIO TIO3HIIHIO.

ILYVY/.

1. YMeHue ncnoiib30BaTh 3HAKOBO-
CHUMBOJIMUECKUE CPEACTBA, B TOM
YHUCIIE MOJCITU W CXEMBI JIJIs PEIICHUS
3a1a4;

P.YVY].

1.YMeHne caMOCTOSATEILHO aJeKBAaTHO
OIIEHUBATH NMPaBUILHOCTh
BBINIOJHEHUS JEHCTBUS U BHOCUTH
HE0OXOAMMBIC KOPPEKTHRBEI B
WCTIOJTHEHHUEKAK 0 X0y €ro
peanm3aIiuy, TaKk ¥ B KOHIIE TCHCTBHS.

PeakTuBe! 1
XHUMHYECKOE
obopynoBaHu
e

[E=Y

XUMHUUECKUE YPaBHEHUSI.
BrinmonHeHne TpeHUpOBOYHBIX
YIIPaXHEHUM 110 COCTABJICHUIO
YPaBHEHUN XUMUYECKUX PEAKIIUI

YMEHHE COCTaBIIATh YPaBHEHUS
XUM. peaKIuil.

1. YMmenue
OPUCHTUPOBATHECA Ha
[IOHUMAaHU€e MIPUIHH
ycrexa B y4eOHOM
JESATEIbHOCTH

K.YV .

1. YmMmenue:

* CTPOWTH MTOHATHBIC IS TTApTHEpa
BBICKA3bIBaHUS, YYUTHIBAIOIIHIE, YTO
TapTHEp 3HAET U BUIUT, a YTO HET;

* 33J1aBaTh BOIIPOCHI;

* KOHTPOJIMPOBATH JACUCTBUS HapTHEPA.
ILYVYA.

Vmenne:

* OCYIIECTBIISITH aHAINU3 0OBEKTOB C
BBIICJICHUEM CYIIICCTBCHHBIX U
HECYIIECTBEHHBIX TIPU3HAKOB;

* OCYIIECTBJISATh CUHTE3 KaK
COCTaBJICHHUE LIEJIOr0 M3 YacTei.
P.YVY]I.

VMmenus:

1.OCyI11ecTBIISITh UTOTOBBINA U
MOTIATOBBIA KOHTPOJIb TI0 Pe3yIbTaTy;
2. AnexBaTHO BOCTIpUHMMATh OLIEHKY
YUHTENS;

3. Paznuyathk crioco u pe3ynbTar
NEUCTBUS

Tunel XUMUYECKUX peakuui

YMCHHEC OIIPCACIIATh PCArCHThI

1. YMmeHue

K.VV].

PeakTuBe! 1




TP

Jlabopamopnotit onim Nol6.

Tunwvt xumuueckux peaxyuii:
paznoxcenue zuopoxcuoa meou (11);
e3aumooeiicmaue jneeie3a ¢ pacmeopom
xnopuoa meou (11), e3aumodeiicmeue
okcuoa meou (11) ¢ pacmeopom
COJIAHOU KUCOMDbL.

U IPOIYKTHI PEAKLIUH;
paccTaBisiTh KO3 PHULUEHTHI B
YpaBHEHUSIX peaklMi Ha
OCHOBE 3aKOHA COXPaHEHHs
MAacchl BEIIECTB

OpPHEHTHPOBAThCA Ha
[TOHMMaHUE NPUYHH
ycriexa B yueOHoH
JIESTETbHOCTH

YMeHne caMOCTOSITETbHO
OpraHU30BbHIBATh y4eOHOE
B3aUMO/ICUCTBUE B TPYIIIIE.
ILYY.

Ymenne nmpeobpa3oBEIBaTh
UHQOPMALIIO U3 OJHOTO BHIA B
JIpYroi.

P.YVY .

YMeHue coCTaBIATh IJ1aH pELICHUs
MIPOOJIEMBL.

XUMHYECKOe
00opynoBaHU
e

IToaroroeka xk 'NA, BIIP

1.3akperuieHue 3HaHUH U
PacUeTHBIX HABBIKOB Y4-Csl.
2.YMeHue pemarb TUIIOBbIE
MPUMEPBI KOHTPOJIBLHO-
M3MEPHUTEIbHBIX MaTEPUAIOB

1. YMenue
OpUEHTHPOBATHCSA HA
[IOHUMAaHU€e MPUIHH
ycrexa B yueOHOH
JESITEebHOCTH

K.YV .

YMeHue caMoCTOSITEIBHO
OpTraHMU30BHIBaTh yueOHOE
B3aUMOJICHCTBUE B IPYIIIIE

ILYVI.

YMeHue:

* OCYIIECTBIISTH aHAIN3 OOBEKTOB C
BBIJICJICHUEM CYIIECTBEHHBIX U
HECYILIECTBEHHBIX MPU3HAKOB;

* OCYILIECTBIISITH CHHTE3 KaK
COCTaBIICHHE IIEIOTO M3 YacTeH.
P.YV]I.

VYmenns:

1.0cyu1ecTBISITh UTOTOBBINA U
TIOTIATOBBIF KOHTPOJIb TT0 PE3YIIbTATY;
2. AleKBaTHO BOCIIPUHHUMATH OLICHKY
YUIUTETIS;

3. Paznnuatk croco0 u pe3ynbrar
JIeHCTBHSA

TecToBBII KOHTPOJIb:«OCHOBBI
JKCNEPUMEHTAJIBHOM XUMUM.

YMCHI/IC OBJIAICHHUS HAaBBIKAMU
KOHTPOJIS U OLICHKH CBOEH
JCATCIBbHOCTH, YMCHI/IC
MPEABUIETH BO3MOYKHBIE
MOCJIEACTBUSA CBOUX JEUCTBUN

YMeHue o1leHUTh CBOH
y4eOHBIE TOCTHKECHUS

K.YYA.

YMeHue caMoCTOSTEIbHO
OpraHN30BBIBATH Y4eOHOE JIEHCTBHE.
ILYY .

YMenue npeoOpa3oBbIBaTh
WHQOPMALIIO U3 OJHOTO BHIA B
JIpYroi.

P.YVY ..

YMeHue COCTaBIIATH IIJIaH PELIEHUs
POoOIEMBI

Paznen 2. [IpakTMKYM 10 U3YUYEHHUIO I'a30B: KMCJI0PoAa U Bogopoaa (12 1)

2

3.

Kucnopon. Peakimu, ucnonszyemsie 1ist
HOJIYYEHHUS KHCIIOPOJia B J1ab0paToOpHu

YMeHue XxapakTepu3oBaTh
KHUCJIOPOJ, KaK XMMUYECKUN

Ymenune chopMupoBaTh
y ydaumuxcs yuyeOHo-

K.YVYI.
1. Ymenue popmynupoBarb

PeakTuBel u
XUMHUYECKOE




TP

Jlemoncmpayuonnsiii Ikcnepumenm Ne
7. «llonyuenue u cooupanue Kuciopooa
¢ 1abopamopuu

U 3anoJIHeHUe UM 2a30Mempay

3JIEMEHT U [IPOCTOE BEIECTBO;
pacIio3HaBaTh OMBITHBIM IIyTEM
KHCJIOPOJL

Cobmronenre HOpM NOBEACHUS
B OKpY’KaIOILEH cpene, IpaBuil
310pOBOro 00pasa >KU3HU

TO3HaBaTCIIHHBIN
HUHTEPEC K HOBOMY
y4eOHOMY MaTepuaiy u
croco0aM perIeHus
HOBOI 4YaCTHOH 3aJ1auu

COOCTBEHHOE MHEHHE U ITO3HUIIUIO;
2.YMeHUe yIUThIBaTh pa3Hble MHEHUS
Y UHTEPECHI 1 000CHOBBIBATh
COOCTBEHHYIO TTIO3HIIHIO.

ILYVY/.

1. YMeHHMe HCIIOIb30BaTh 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA, B TOM
YUCIIe MOAETH U CXEMBI ISl PEIIeHUS
3a7a4;

P.YVY/.

1.YMeHue caMoCTOsITeNIbHO afeKBATHO
OIIEHUBATH NMPABUILHOCTh
BBIIIOJIHEHHUS IEHCTBUA U BHOCUTH
HE0OXOAMMBIC KOPPEKTHBEI B
HCIIOJIHEHHE KaK TI0 X0y ero
peanu3aIiy, TaKk ¥ B KOHIIE

0bopynoBaHU
e

2 | XuMHuecKre CBOWCTBA KUCIOPOIa. YMmeHue oOBbsICHUTH CyITHOCTh | Pa3BuUBaTh 4yBCTBO K.YVYI. PeaktuBel 1
4. | OKcuppl. KpyroBOpoTa KUCIIOpOJa B TOpAOCTH 3a YMeHne caMocTOsITeTbHO XUMHYECKOe
TP pUpoze, NPUMEHEHNE POCCHICKYIO OpraHU30BbIBAaTh yueOHOE o0opyznoBaHU
Jabopamopnuwtit onvim Nel7. KHUCIIOPOJa; XUMUYECKYI0 HAYKY B3alMOJCHCTBUE B TPYIIIIE. e
«l'openue cepul u ¢hocghopa na 6030yxe | ymMeTb COCTABIATh ypaBHEeHUsT | PopMUpOBaHUE IL.YVYI.
U 6 KUcnopooey XUMHUYECKUX PEaKIHH, HHTEpeca K MpeIMeTy YMenue npeoOpa3oBbIBaTh
Jlabopamopnutii onvotm Nel 8. XapaKTEPU3YIOIIUX nH()OPMAITHIO M3 OJHOTO BHIA B
«l'openue cenesa, meou, maznus na XUMHYECKUE CBOMCTBA npyroii. @opMupoBaHUe yMEHUS
6030yxe u ¢ KUCiopooe» kuciaopon Mcnone3oBanue HaOI0AaTh, AETATh BHIBOJIBI IPH
MPaKTUYECKUX U MIPOBEIEHUH OTIBITOB.
Jlabopamopnutii onvtm_Nel 9. abopaToOpHEIX PaboT,
Paccmompenue 00pa3uoe oxcuoos HECJIOKHBIX HKCIIEPUMEHTOB P.YVA.
(yenepooa (1V), eooopooa, ¢pocghopa, JUTSI TOKA3aTeIhCTBA YMeHue COCTaBIATh IJIaH PEIICHUS
Meou, Kanbyus, yHeene3a, KpeMHum). BBIIBUTAEMBIX poOIeMBI
MIPEINOJIOKEHHIA; OTIMCaHNE YMeHue pacrio3HaBaTh ONBITHBIM
Pe3yABTATOB 3TUX PadoT MyTeM KHCIIOPOJ, OIIMCHIBATh
XMMHUYECKUE PeaKlny, HaOmo1aeMble
B XOJ€ 9KCIIEPUMEHTA.
2 | llogroroBka k 'UA, BITP 1.3akpeneHne 3HaHUI 1 1. YMenue K.YVYI.
5. pacYETHBIX HABBIKOB Y4-Csl. OPHUEHTUPOBATHECS Ha YMeHne caMOCTOSATEIBHO

2.YMeHue pemartb TUIIOBbIE
MIPUMEPHI KOHTPOIHHO-
M3MEPHUTEIHHBIX MaTEPHAJIOB

MOHMMaHUE PUYUH
ycrexa B y4eOHOM
JeATeTbHOCTH

OpraHU30BbIBATh yueOHOE
B3aUMOJICUCTBUE B IPYIIIIE

ILYY.

YmMmenue:

* OCYILECTBIIATH aHAJIN3 OOBEKTOB C
BBIJICJICHUEM CYILIECTBEHHBIX U




HECYIIIECTBEHHBIX MPHU3HAKOB;

* OCYILIECTBIISITH CUHTE3 KaK
COCTaBJICHHE 1IEJI0TO U3 YacTei.
P.YVY].

Vmenus:

1.0cyuiecTBIsSITh UTOTOBBIN U
MIOIIATOBBIF KOHTPOJIb 110 PE3YbTaTY;
2. AeKBaTHO BOCIIPUHUMATH OLIEHKY
YUIUTETIS;

3. Paznmu4ats crioco6 u pe3ynbTar
JIeHCTBHSA

N

Bo3nyx u ero cocras.

TP

Hemoncmpayuonnotii 3xkcnepumenm Ne
8. «Onpeodenenue cocmaea e030yxa»

YMeHue XapaKkTepu30BaTh
COCTaB BO3/1yXa
IIpuBeneHue npumepos,
noa00p apryMeHTOB,
(hopMynupoBaHUE BHIBOJIOB.

YMeHue o1ieHuBaTh
CBOIO JIEATENILHOCTh U
MOCTYIIKH JPYTUX
JFOEH C TOYKHU 3PSHUS
COXpaHEHHUSI
OKPY>KarolleH cpelpl

K.YY .

1. YMmenue:

* CTPOUTH MOHATHBIC IS TApTHEPa
BBICKA3bIBaHHS, YUYUTHIBAIOIIHE, YTO
MapTHEp 3HAET U BUIUT, a YTO HET;

* 33/1aBaTh BOMPOCHI;

* KOHTPOJIUPOBATh ICUCTBUA MapPTHEPA.
ILYVY/.

YMmenue:

* OCYIIECTBIIATh aHATH3 OOBEKTOB C
BBIJICJICHUEM CYIIECTBCHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

* OCYILIECTBIISITH CHHTE3 KaK
COCTaBJICHHE 1IEJI0TO U3 YacTei.
P.YVY].

Vmenus:

1.0cyuiecTBISITh UTOTOBBIN U
TIOTIATOBBIF KOHTPOJIb IO PE3YIbTaTY;
2. AeKBaTHO BOCIIPUHUMATH OLIEHKY
YUIUTETIS;

3. Paznmuuats crioco6 u pe3ynbTar
JIeHCTBUS

[Ipubop ms
OTpeeNICHUS
cocTaBa
BO3/yXa

N

Bonopoa. ITonyuenne Bogopoaa. Mepsl
0€30IacHOCTH MPH paboTe ¢ BOJOPOIOM.
IIpoBepka Ha uucrtotry. I'pemyunii ras.
TP

Jemoncmpayuonnviii 3kcnepumenm Ne
9. «llonyuenue u cobupanue 6000pooa
¢ nabopamopuu. Onvim Kasenouwia»

YMeHue XapaKkTepu30BaTh
BOJIOPOJI KaK XUMHUIECKUI
3JIEMEHT U IIPOCTOE BEILECTBO,
pacIio3HaBaTh OMBITHBIM IIyTEM
BOJIOpPOJL

Ymenune chopMupoBaTh
YCTONYMBEIN y4eOHO-
MI03HABaTEIIbHBIN
HHTEpEC K HOBBIM
o0mmM criocobam
peleHus 3a1a4

K.YYI.

YMeHue caMoCTOSATEIbHO
OpraHU30BHIBATh YYeOHOE
B3aMMOJICHCTBHUE B TPYIIIIE.
ILYVY.

YMeHue mpeoOpa3oBhIBaTh
WHQOPMAIIMIO U3 OJJHOTO BHJA B
JIpYTOi.

P.YY].

PeakTtuBnl
XUMHUYECKOE
obopynoBaHu
€




VYMeHne coCTaBIIsTh IUTaH PEIICHUA

po0JIeMBI.
2 | XuMHuuecKre CBOWCTBA BOJOPOIA. YMeHHne cocTaBiiTh PazButue BHyTtpennein K.YVY/I. PeaktuBbl u
8. | Ilpumenenmue. YpPaBHEHUS pEaKiIUii, TO3WIINH IIKOJIbHUKA 1. Ymenue: XAMUYECKOE
Jlemoncmpayuonnsiii IKcnepumenm N | XapaKTepHU3YIOLINX Ha YpOBHE * CTPOUTH MOHSATHBIE JJIs1 TapTHEPA o0opyIoBaHH
10. «Ilonyuenue 6000opooa peaxyueil XUMHUYECKUE CBOMCTBA TTOJIOKHUTEITLHOTO BBICKA3BIBAHMS, YIUTHIBAIOIINE, ITO e
QIIOMUHUSA CO CMECHIO Cybghama medu | BOJOPOJIA, HA3HIBATh OTHOLIEHUSI K IIKOJIE, MapTHEP 3HACT ¥ BUJUT, a YTO HET;
U Xa0puda Hampua» MIPOIYKTHI PEeaKIIHH MTOHIUMAaHUS * 33J1aBaTh BOIIPOCHI;
TP Hcnonp3oBaHue MPaKTHYECKUX | HEOOXOAMMOCTH * KOHTPOJIUPOBATH JACUCTBUS MapTHEpPA.
Jemoncmpauuonnotit 3kcnepumenm Ne | 1 1abOpaTOpHBIX padoT, y4YeHUsd ILYVY/.
11. 3anumamensnuie onvimut c HECJIOKHBIX SKCIIEPUMEHTOB ®dopMupoBaHue Ymenue:
6000poooOM: lemalowiasn danka, JUTSI TOKA3aTeIhCTBA HHTEpeca K MPEAMETY * OCYIIECTBIIATH aHAIU3 O0OBEKTOB C
é3pblearouiuecs ny3vipu, 1emaroujue BBIIBUTaEMBIX BBIJIEJICHUEM CYIIECTBEHHBIX U
MblLAbHbIE WIAPUKU. MIPENOJIOKEHHIT; OTIMCaHNe HECYIIIECTBCHHBIX MMPU3HAKOB;
Pe3yIBTaTOB ATHUX paboT * OCYIIECTBIISTh CHHTE3 KaK
COCTaBJICHHUE 1IEJIOT0 U3 YacTew.
P.YY/.
YmMenus:
1.0cyuiecTBISITh UTOTOBBIN U
TMOIIATOBBI KOHTPOJIb IO PE3YJIbTaTy;
2. AnexBaTHO BOCTIPUHAMATH OLIEHKY
YUUTEIIS;
3. Paznmuuats crioco6 u pe3ynbTar
JeHCTBUS
2 | TecToBbIii KOHTPOJb: «IIpakTHKYM M0 | YMeHHUe OBlaJileHUs HaBbIKaMu | YMeHue onieHuTs ceon  K.YY/I.
9. | n3y4eHHIO ra3oB: KUCJIOPOIA U KOHTPOJIA ¥ OLIEHKH CBOEH y4eOHbIE IOCTHKEHU  YMEHHE CaMOCTOATENHHO
BOJIOPOAA». JEeSITeTbHOCTH, YMEHHE OpTraHHU30BEIBaTh yYeOHOE ICHCTBUE.
MPEJBUJIETh BO3MOKHBIE ILYVY/.
MIOCJIEJICTBUS CBOUX JIEHCTBUM YMmeHue npeoOpa3oBbIBaTh
WHQOPMAITIO U3 OJJHOTO BHJA B
JIpyromu.
P.YYI.
YMeHue coCTaBIATh IJIaH PEIICHUs
poOIeMBbI
Paznea 3. [IpakTMKYM 110 U3YYEHHMIO CBOIICTB BO/JIbI M pacTBOpPoB (12 4)
3 | Boma. Metonpl onpeeneHus cocTaBa CooOmonenue HopM noBezieHuss | 1.Paspurue K.YVYI. Hatunk
0. | BOABI - aHATHM3 M CUHTES. B OKpY’Karollei cpenie, NpaBuil | BHyTpeHHEH MO3ULINN CoBepliieHCTBOBAaTh YMEHHE 3JEKTPO-
TP 3I0pOBOTO 00pa3a KU3HU [IKOJILHUKA Ha YPOBHE  JIOTOBAPUBATHCS U MPUXOANTH K MTPOBOJAHOCTH
Jlabopamopnutii onvim Ne 20. TTOJIOXKHUTEITLHOTO 00111eMy pPEIICHUIO B COBMECTHON ,
«Onpeodenenue 6000npo6oOHOI U OTHOLIEHUS K LIKOJIE, JeSTENBHOCTH nuQpoBoit
OUCMUNTUPOBAHHOIL 800b) TTOHIUMAaHUS ILYYA. MHKPOCKOIT




HEOOXOIMMOCTH
YYeHUsl, BHIPAKEHHOTO
B Mpeobaannu
y4eOHO-
ITO3HABATCJIIbHBIX
MOTHBOB U
HpeI[HOT-ITeHI/II/I
COLIMAJILHOIO CIIoco0a
OILICHKY 3HAHWI1

dopMupoBaTh yMEHHE IPOBOJAUTH
CpaBHECHHUE U KJIACCU(PUKALIUIO TI0
3aJJaHHBIM KPUTEPUAM

P.YVY..

YMeHne YUYUTBIBATh BBIJICJICHHBIC
y4uTeIeM OpPUEHTHPHI ACHCTBUS B
HOBOM Yy4eOHOM Marepuaie B
COTPYZIHHYECTBE C yUUTEIEM

3 | dusnueckue U XUMUYECKHE CBOHCTBA YMeHne xapakTepru3oBaTh VYuebHo- K.YVYI. Peaktusel n
1. | BoIbI. CBOMCTBA BOJIBI (XUMUYIECKUE IIO3HaBaTEJILHBIN VYmenune: XUMHUYECKOE
TP CBOMCTBA OCHOBHBIX KJIACCOB HHTEpEC K HOBOMY * CTPOUTH NMOHATHBIE JUISI ApTHEPa o0opyoBaHH
Jabopamopnuii onvtm_No21. HEOPTraHWYECKHX BEIIECTB), y4eOHOMY MaTepualy U BBICKA3bIBaHUS, YUYUTHIBAIOIIHE, YTO e
OKpacka uHOuUKamopos é HellmpanbHoil | B3aNMOJEUCTBHE BOJIBI C croco0aM perieHus MapTHEp 3HaeT ¥ BUIUT, a YTO HET;
cpeoe OCHOBHBIMHU M KHUCJIOTHBIMH HOBOM 4acTHOMW 3ajjauu; * 3a/1aBaTh BOIMPOCHI;
OKCHIaMUu; * KOHTPOJIMPOBATh JEHCTBUS ApTHEPA
Jlabopamopnulii onvtm_Ne22. COCTaBJISITh YPAaBHEHUS ILYYA.
Cpasnenue npoo6 600wl: XUMUYECKUX PEeaKUui, YMeHue:
6000NPOBOOHOIL, U3 20POOCKO20 XapaKTEPHBIX IS BOJBI * OCYIICCTBJISITh aHAJINU3 OOBEKTOB C
OMKDBINO20 6000eMmda. BBIJICTICHAEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MIPU3HAKOB;
* OCYIIECTBIISTh CHHTE3 KaK
COCTaBJIEHHUE 1IEJIOTO U3 yacTel
P.YY.
YMeHus:
1.OCyIecTBISITh UTOTOBBINA U
MOIIATOBBIM KOHTPOJIb MO PE3YIbTaTY;
2. AnexBaTHO BOCIIPUHUMATH OLIEHKY
YUUTE;
3. Paznuyats crioco0 u pe3ynbTar
EUCTBUS
3 | Boga — pactBoputens. PacTBopsl. VYMmenue naBate onpeznenenue | PazButue cmocobnoctn K.YV Jatunk
2. | TP IIOHATHSI PACTBOPBI, BUIbI K CaMOOILICHKE Ha 1. Ymenue: TeMIepaTypsl
Jlabopamopnutii onvim Ne 23. pPacTBOPOB, CBOMCTBA BOJBI KaK | OCHOBE KPUTEPHS * CTPOUTH NMOHATHBIE JUISI MApTHEPA TUTATHHOBBIN

«H3yuenue 3aeucumocmu
PAcCmeopumMocmu gewiecmea om
memnepamypo)»

pacTBOPUTEIIS;

YCIIEIHOCTH yueOHOM
JeATeTbHOCTH

BBICKa3bIBaHMUsI, YUUTHIBAIOIINE, YTO
[apTHEp 3HAET U BUIUT, a YTO HET;

* 33J1aBaTh BOIIPOCHI;

* KOHTPOJIMPOBATh ACHCTBUA NapTHEPA.
ILYVY].




YMmenue:

* OCYILECTBIIATH aHAJIH3 0OBEKTOB C
BBIJICJICHHEM CYIIIECTBEHHBIX U
HECYILIECTBEHHBIX MPU3HAKOB;

* OCYIIECTBISITh CHHTE3 KaK
COCTaBJICHUE LIEJIOTO U3 YacTeH.
P.YVYA.

YMeHus:

1.0cy1IecTBIsATh UTOTOBBIA U
MOLIArOBbIH KOHTPOJIb MO PE3yIbTaTy;
2. AnexBaTHO BOCTIPpUHUMATh OLIEHKY
YUuTEN;

3. Paznuuats crioco0 u pe3ynbTar
JEUCTBHS

3 | HacrbleHnble ¥ HEHACKIIIIEHHEIE [IpencraBnenue o CyuHoOCTH 1.Pa3Butne K.YV . Hudposoit
3. | pacTBOpBHI. mpolecca MOTydeHUs BHYTPEHHEH MO3UIIUU YMeHre caMoCTOATEIBHO MHUKPOCKOII
TP KpHCTAJUIOB U3 PacTBOPOB [IKOJIFHUKA Ha YPOBHE  OPTaHM30BHIBATh YIeOHOE
Jadopamopnuiit onvim Ne couielt I1oka3ars 3aBUCUMOCTD | IIOJIOKUTEIBHOTO B3aUMOJICHCTBHE B IPYIIIIE.
24.«Habniooenue 3a pocmom PacTBOPUMOCTHU OT OTHOLUEHUS K IIKOJIE, ILYVY.
Kpucmasiioe» TeMIepaTypsl MIOHUMAaHUs YMmeHue npeodpa3oBbIBaTh
HEO0OXOAMMOCTH nH()OPMAITIO M3 OJHOTO BHIIA B
YUEHHUs], BBIDQXKEHHOIO  IPYroi.
B IIpeolafanuu P.YV/I.
yuebHo- YMeHue CoCTaBIATh IJIaH PEIICHUs
ITO3HABATEILHBIX IPOOIIEMBI.
MOTHUBOB U
MIPEATTIOYTCHUH
COLMANBHOTO CIIoco0a
OIICHKY 3HAHU;
2.®opmupoBanue
BBIPA)XCHHOMN
yCTONYNBO# yaeOHO-
MI03HABATEIbHOU
MOTHBAIIUU YICHHSI.
3 | Jlabopamopnutit onvim Ne 25, CdopmupoBath OHATHUS dopMupoBaHUe K.YYI. Hatunk
4. | «Ilepecviuennvlii pacmeop» «paz0aBIeHHBINA PacTBOPY, BBIPKECHHOM CoBepITIeHCTBOBATh YMEHHUE TeMIIepaTyphl
«HACBIIIEHHBIN PacTBOPY, yCTONYNBO# yueOHO- JIOTOBapUBATHCSA U TIPUXOINTH K TUTATHHOBBIN
«TEePECHIIIEHHBIN pacTBOP» M03HABATEIHLHOM 00IIIeMy PEIICHUIO B COBMECTHOM

MOTHUBAllUN YYCHUA.

JESTENbHOCTH

ILYY .

dopmMupoBaTh yMEHHE IPOBOAUTH
CpaBHCHHUE M KIACCUPHUKALHUIO TIO




3aJJaHHBIM KPUTEPHUSIM
P.YVY..

YMeHne YUYUTBIBATh BBIJICJICHHBIC
YUUTENIEM OPUEHTUPHI AECHUCTBUS B
HOBOM y4eOHOM Marepuaie B
COTPYZIHHYECTBE C YUUTEIEM

w

IIpakTu4yeckas padora Ne 3
«OnpenesieHne KOHIEHTPAIMA
BellecTB KOJIOPUMETPHYECKHM 110
KaIuOpPOBOYHOMY IpadguKy»

TP

Hcnonb3oBanue NpakTHUECKUX
1 J1abopaTopHbIX padoT,
HECJOKHBIX SKCIIEPUMEHTOB
JUUIS TOKa3aTelbCTBa
BBIJIBUTAEMBIX
MPEIOJIOKEHU; ONMCaHue
Pe3yIbTaTOB ATHX PadoT

DopMHpOBaHUE
UHTEpEeCca K IPEAMETY

K.YY].

dopmupoBaHUe yMEHHUS paboTaTh B
napax.

ILYVY.

dopmupoBaHre yMeHUs HaOIIOAATh,
JIeJIaTh BRIBOJBI IIPH MPOBEICHIHT
OTIBITOB.

P.YYI.

YMeHre onuchIBaTh HaOI0IaeMbIe
MIpEeBpAIIEHUs B X0A€ IKCIIEPUMEHTA.

PeakTuBbl 1
XHMUYECKOE
o0opyoBaHH
e,

JTaTYNK
OIITHYE-

CKOH
IUIOTHOCTH

w

Kpucramnoruaparst.
Jlabopamopnutii onvtm Ne 26.
«Onpeodenenue memnepamypul
PAa3noxdHceHUn KpUCmanioZuopamay

YMeHue NpUMEHSITh
MOJy4EHHbIC 3HAHUS IS
perieHus 3aaa4y

1. YMmenue
OPHEHTHUPOBATHCS Ha
NMOHMMAaHWE NPUINH
ycrexa B yaeOHOH
JeSTebHOCTH

K.YVY]I.

VYMenne caMoCTOSITEIIHFHO
OpraHU30BHIBATh Y4eOHOE
B3aUMOJICHCTBHE B IPYIIIE
ILYYA.

VYmMmenne:

* OCYIIECTBIISITh aHAJINU3 OOBEKTOB C
BBIJIEJICHUEM CYIIIECTBEHHBIX H
HECYIICCTBEHHBIX TIPU3HAKOB;

* OCYIIECTBJISTh CUHTE3 KaK
COCTaBJICHHUE LIEJIOT0 M3 YacTeil.
P.YVI.

YMenus:

1.OCyImecTBISITh UTOTOBBINA U

MOLIArOBbI KOHTPOJIb MO PE3yIbTaTy;

2. AnexBaTHO BOCIIPUHUMATH OLIEHKY
YUUTEINS;

3. Paznuuats crioco6 u pe3yabTar
EUCTBUS

Hatunk
Temrmepa-

TYpBI
IIATUHOBBIN

w

IToxroroska x I'MA, BITP

1.3akpeneHne 3HaHUH 1
pAacUYEeTHBIX HABBIKOB Y4-CS.
2.YMeHue penarb TUIIOBbIE
MIPUMEPHI KOHTPOJIHHO-
M3MEPHUTEIbHBIX MAaTEPUAIOB

1. YmeHue
OpHEHTHPOBATHCS Ha
MMOHUMAaHue MPUIHH
ycriexa B yueOHoH
JESITeIbHOCTH

K.YV .

YMenue caMoCTOSITEIIBHO
OpTraHMU30BHIBaTh yUeOHOE
B3aUMOJICHCTBHE B IPYIIIIE

ILYVI.

YMmenue:

* OCYIIECTBIISIT aHAIN3 OOBEKTOB C




BBIZICIICHIEM CYIIIECTBCHHBIX H
HECYIIECTBEHHBIX TIPU3HAKOB;

* OCYIIECTBJISATH CHHTE3 KaK
COCTaBJICHHUE LIEJIOr0 U3 YacTeil.
P.YV/.

VMmenus:

1.OCyIecTBISITh UTOTOBBIN U
MOTIATOBBIA KOHTPOJIb TI0 Pe3yibTarTy;
2. AIeKBaTHO BOCIIPUHUMATH OLICHKY
YUHTES;

3. Paznuuats crioco0 u pe3ynbrar
IEUCTBUS

w

TecToBbIil KOHTPOJIb: «IIpakTHKYM 1O
HM3Y4YEeHHIO CBOIICTB BOABI
PacTBOpPOBY.

VYMeHne oBIaeHus HaBbIKaMU
KOHTPOJISL U OLIEHKU CBOEM
NeSITeTbHOCTH, YMEHHE
MIPEABUIETH BO3MOKHEIE
TIOCJICICTBHS CBOUX JCHCTBHI

VYMeH#He OIIEHUTh CBOH
y4eOHBIE TOCTUXKCHUS

K.YV .

YMeHue caMoCTOSITEIBHO
OpTraHU30BEIBaTh yUeOHOE IEHCTBHE.
ILYVY.

YMeHue mpeoOpa3oBeIBaTh
WHQOPMAIIIO U3 OJJHOTO BHJA B
JIpYroi.

P.YVY/.

YMeHUe COCTaBIATH IJIaH PEIICHUS
po0JIEMBI

Pasznen 4. OcHoBbI pacueTHo# xumu (8 4)

3

9.

Mons — equHHIIAa KOINIeCTBa
BelecrBa. MousipHasi macca.
Brruncienns o XuMHYECKUM
YpaBHEHUSIM.

VMenue BEIYHUCIATE:
KOJIMUECTBO BEIISCTBA HIIU
Maccy 10 KOJIHYECTBY
BEIIECTBA MJIM Macce
pEareHTOB WJIH MPOIYKTOB
peakuuu

VMenre BEIYHCIATH
MOJIIPHYIO Maccy 1o GpopMyIie
COEJIMHEHNSI, KOJIUYECTBO
BelIeCTBa, 00BEM WIIH MAcCy
10 KOJIMYECTBY BEIIECTBA,
0o0BeMy HIIM Macce PeareHToB
WJIN IPOIYKTOB PEAKITUU

1.MotuBanus
Hay4eHUSI IPEAMETY
XUMHUS

2.Pa3BuBaTh YyBCTBO
TOPAOCTH 3a
POCCHIICKYIO
XUMHYECKYIO HAYKy
3.HpaBcTBeHHoO-
3THYECKOE OI[CHUBAHNE
4.YMeHHe OLCHUTh
CBOM y4cOHBIC
TOCTHYKEHUS

K.YVY/.

YMeHue caMOCTOSTENBHO
OpTaHMU30BLIBaTh y4eOHOE IEHCTBHE.
ILYVY.

YMeHune mpeoOpa3oBhIBaTh
WHGOPMAIMIO U3 OJHOTO BUJA B
ApyTOii;

OCYIIIECTBIIATH aHAIN3 OOBEKTOB C
BBIJICIICHUEM CYIIECTBCHHBIX U
HECYIIECTBEHHBIX TIPU3HAKOB;
OCYIIIECTBIIATH CHHTE3 KaK
COCTaBJICHHUE IIETIOTO U3 YaCTEH.

P.YVY.

YMeHue COCTaBIIATh IJ1aH PELICHUS
poOIIEMBI

1.OCyIecTBISITh UTOTOBBIN U
TIOIIATOBBIA KOHTPOJIIb MO PE3YJIbTATY;




2. AneKBaTHO BOCIIPHHUMATH OIIEHKY
YUHTEIIS;

3. Paznuuats crioco6 u pe3ynbTar
JefcTBUS

o &~

3akoH ABoraapo. MomnspHbIi 00beM
ra3oB. OTHOCHUTENbHAs IJIOTHOCTb I'a30B.
Brruncienns no XuMHYECKUM
YpaBHEHUSIM.

YMeHHe BBIYUCIATH:
KOJIMYECTBO BEIIECTBA, 00beM
WJIA MAacCy MO KOJHYECTBY
BEIIECTBa, 00BEMY HIIH Macce
peareHToB U MPOIYKTOB
peaKIuu;

(HaxoauTh 00BEM raza o
M3BECTHOMY KOJIMYECTBY
BeIIeCcTBa (M MPOU3BOIUTH
o0OpaTHbBIE BEIYMCIICHHS))

PazBuBarth
CIIOCOOHOCTh K
CaMOOIICHKE Ha OCHOBE
KpUTEPHSI YCIEITHOCTH
y4eOHOH NeATeNbHOCTH

K.YY/A.

1. YMeHne ucnosp308arh pedb s
pEryJILnu CBOETr0o ACHCTBUS;
2.AIEeKBaTHO HCIIOJIH30BATH PEUEBEIE
CpEeICTBa I PELLECHMUS

pa3IMYHBIX KOMMYHHUKATHBHBIX 33]ad,
CTPOUTH MOHOJIOTHYECKOE
BBICKA3bIBaHUE, BIAJIETh
JUATIOTUIECKON popMoii peun
ILYY .

1.YMeHusi ocymecTBISTh CpaBHEHUE U
KJ1acCU(pUKALNIO, BBIOUPAst KPUTEPUU
IUISl YKa3aHHBIX JIOTHYECKUX
olepanuii; CTpOUTh JOTHUECKOe
paccyxnaeHue

P.YYI.

YMeHue caMoCTOSATENbHO aJeKBaTHO
OLIEHUBATh NMPaBIWIbHOCTh
BBINOJIHEHHUS I€HCTBUS U BHOCUTh
HEOOXOIUMbIE KOPPEKTHBHI B
WCTIOJTHEHHE KaK IO X0y €ro
peanu3anuy, TaK U B KOHIIE AEHCTBUSL.

O0paboTKa IKCIIEPUMEHTANBHBIX
JAHHBIX C UCIIOIb30BaHUEM IIM(PPOBOI
nabopatopun «Touka poctay.

Urenue rpadukoB, AuarpamMm

VYMeHue OIleHUTh CBOU
yaeOHBIC TOCTIDKCHIIS

K.YV.

VYMenre caMoCTOSITEIIHLHO
OpPTraHHU30BEIBATh YYeOHOE ICHCTBUE.
ILYVY.

YmMmeHue npeoOpa3oBeIBaTh
nHGOPMAIMIO U3 OJHOTO BHIA B
JIpyrou.

P.YVY].

YMeHue coCTaBIATh IJIaH PEIIeHUs
poOIeMBbI

N B~

OOBbeMHBIE OTHOIICHUS Ta30B MPU
XUMHUYECKUX PEaKLUsIX

YMeHue npoBOJUTh PacyEThI
Ha OCHOBE ypaBHEHUI
peaxIuii, yMeTh BBIUYUCIIATE:
KOJIMYECTBO BEILECTBA, 00BEM
WIN Maccy IO KOJIUYECTBY
BEIIECTBA, 00bEMY HJIM Macce

Pas3BuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha OCHOBE
KpUTEPHS YCIECITHOCTH
y4eOHOH eATEIbHOCTH

K.YV .

1. YMmenue:

* CTPOUTH MOHATHBIC IS TTApTHEPa
BBICKA3bIBaHUS, YUYUTHIBAIOIIHE, YTO
MapTHEP 3HAET U BUIUT, a UYTO HET;
* 33]1aBaTh BOITPOCHL




peareHToB U MPOIYKTOB
peakuu (HaXoaAuTh 00bEM
rasa 1o KOJIM4eCTBY BEIIECTBA,
Macce Wik 00beMy OJTHOTO U3
peareHTOB MM MPOAYKTOB
peaxIum)

* KOHTPOJIMPOBATH ACUCTBUS TTapTHEpPa.

ILYY/.

Vmenne:

* OCYIIECTBIISITh aHAINU3 OOBEKTOB C
BBIICJICHUEM CYIIICCTBEHHBIX U
HECYIIECTBEHHBIX NIPU3HAKOB;

* OCYIIECTBJISTh CUHTE3 KaK
COCTaBJICHHUE LIEJIOr0 U3 YacTei.
P.YVY].

VYmenus:

1.OCyIecTBISITh UTOTOBBIN U
TMOTIATOBBI KOHTPOJIb IO Pe3ybTaTy;
2. AnexBaTHO BOCIIPpUHUMATh OLIEHKY
YUIUTETIS;

3. Paznuyathk croco0 u pe3ynbTar
JIEUCTBUS

Pa3pes 5. [IpakTHKYM 110 H3YYE€HHIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB HEOPraHM4YeCKHX coenHeHni (25 1)

4

3.

Okcunpl: knaccuukarms,
HOMEHKJIIATypa, CBOICTBa, TIOTyUYEeHHE,
MPUMEHEHHE,

TP

Jlabopamopnuutit onvim_Ne27.
Habnrwoenue pacmeopumocmu 0Kcuoos
AnIOMUHUS, HAMPUS, KATbUUA U MeOU 8
sooe.

Jabopamopuutit onvim No28
Onpedenenue KuC10mHocmu-
OCHOBHOCHU CPEObl NOTYYEHHBIX
DPAcmeopos ¢ HOMOW b0 UHOUKAMOPA.

Jlabopamopuutit onvim_Ne29.
IHonyuenue yenexkucnozo zaza u
é3aumooelicmeue e2o ¢ U36eCHKoGoU
6000il.

YMeHue Ha3bIBaTh
COEIMHEHUS U3yUEHHBIX
KJIacCOB (OKCHIIOB);
OTIPENIEIIATh MTPUHAICKHOCTh
BEIICCTB K OMpPEICIICHHOMY
KJIacCy COEJMHEHUM
(okcunam);

XapaKTePU30BaTh XMMHUUICCKHUE
CBOWCTBa OCHOBHBIX KJIACCOB
HEOPTaHWYIECKHX BEIIECTB
(okcHunoB);

COCTaBISITH (hOPMYJIBI
HEOPraHWYECKHUX COCAHMHEHUHN
M3YYEHHBIX KIIACCOB (OKCHUIIOB)

DopMupoBaHUE
BBIp2KEHHOU
yCTOWYHMBO# yueOHO-
[I03HABATEJIbHOMI
MOTHBALIUU YUSHHUS

K.YYI.

1. YMeHue noroBapuBaThCcs U
MIPUXOJUTH K OOIIEMY pEIIEeHHIO B
COBMECTHOH JeITCIIbHOCTH;

2. YMeHue NpoayKTUBHO pa3peaTh
KOH(JIMKTH Ha OCHOBE y4eTa
HWHTEPECOB U MO3ULUN BCEX €T0
Y4aCTHUKOB

P.YVI.

1.YMeHue yduThIBaTh BBIJIECICHHBIE
YUUTENIEM OPUEHTUPHI AIEUCTBUS B
HOBOM y4eOHOM Marepuaie B
COTPYIHUYECTBE C YUUTEIIEM;

2. YMeHHe IUIaHuPOBaTh CBOH
JIEUCTBUSL B COOTBETCTBUU C
IIOCTABJICHHOM 3a7jaueil U yCIOBUAMHU
€e peaau3aluu.

ILYVY.

1. YMeHue npoBOANTE CPaBHEHHE U
KJIaCCH(PHMKAIIHIO 0 3aIaHHBIM
KpUTEPUSIM;

2.®opMUpOBaTh Y yUaIIUXCA
MIPEACTABICHUE O HOMEHKIIaType
HEOPraHWYECKUX COEAUHEHUN

PeaktuBbl u
XUMHYECKOE
00opyIoBaHH
€




4 | I'mopoxcunbl. OCHOBAHHUS: YMeHue Ha3bIBaTh 1. Ymenue K.YY. Hatuuk pH
4. | knaccuduKanys, HOMEHKIATYpa, COCJIMHEHUS U3yYEHHBIX OpUEHTHPOBATHCS HA YMeHne caMoCTosITeThHO
MOJIy4CHHUE. KJIaccoB (OCHOBaHMIA), [IOHUMaHHUE NPUIUH OpTraHM30BbIBaTh yueOHOE
TP OTIpENeNsITh NPUHAUIEKHOCTh | ycrexa B yueOHOH B3alMOJCHCTBUE B TPyIIIE
Jlabopamopnutii onvim_Ne 30. BEIIECTB K OIMPEICTICHHOMY JIESITEITBHOCTH ILYYA.
B3aumooeiicmeue okcuoos kanvuyua u KJIacCy COCAUHEHUI Ymenue:
docgopa c 600oit, onpedenenue xa- (ocHOBaHUSIM) * OCYIIECTBIIATH aHAIU3 O0BEKTOB C
Ppakmepa oopazoeasuiezocsa 2UOPOKCUoOa BBIJIEJICHUEM CYIIECTBEHHBIX U
¢ ROMOWBI0 UHOUKamopa. HECYIIECTBEHHBIX TIPU3HAKOB;
* OCYIIECTBIISITh CHHTE3 KaK
Jlabopamopnutii onvim Ne 31. COCTaBIICHHUE IIEJIOT0 U3 YacTeil.
«Onpeoenenue pH paznuunuvix cpeo» P.YV]I.
YmMenus:
IIpakTuyeckas padora Ne 1.0cymiecTBIATS UTOTOBEIH H
4.«Onpenesenne pH pactsopos MOIIATOBBIM KOHTPOJIb 110 PE3YJbTaTy;
KHMCJIOT U HIeJ0YeiD) 2. AleKBaTHO BOCIIPUHUMATh OLEHKY
YUUTENs;
3. Paznmuats crioco0 u pe3ynpTar
JEeUCTBUSA
4 | XrMUY€eCKHEe CBOMCTBA OCHOBaHUIA. YMenue coctaBisaTh Gpopmyinsl | DopmMupoBaHHe K.YYI. Hatuuk pH,
5. | Peaknuus meiirpanu3anuu. Oxpacka HEOPraHUYECKUX COCAMHEHUN | MHTEpeca K HOBOMY dopmupoBaHue yMEHUS paboTaTh B J103aTop
WH/IUKATOPOB B ILEIOYHOHN U M3YyYEHHBIX KJIacCOB IpeIMeTy napax. 00béMa
HelTpanbHO# cpenax. [Ipumenenue (ocHOBaHM); ypaBHEHUS ILYVY/. JKAJKOCTH,
OCHOBaHHII. XUMHYECKUX PEAKIIUN dopmMupoBaHre yMEeHUs HaOIIOAATh, OropeTka,
TP (XapaKkTepHBIX I JleTaTh BBIBOJIBI IIPU TIPOBEJICHUT JaTYUK
Jabopamopnuwiii onvim Ne 32. «Peakyus | OCHOBaHHI); OIIBITOB. TeMIIEpaTyphl
Hellmpaauzayuuy. XapakTepu30BaTh XUMHUECKUE P.YV]. MJIATUHOBBIH,
Jlemoncmpayuonnsiii Ikcnepumenm N | CBOMCTBAa OCHOBHBIX KJIACCOB YMeHue pacro3HaBaTh OMBITHBIM JaTYUK
12. «Ocnosanuza. Tennogoii 3ghghexm HEOPTaHWYECKHX BEIIECTB ITyTEM OCHOBaHMS, OTIMCHIBATH JTaBJICHUS,
Peakuyuu 2uopoKcuoa Hampus ¢ (ocHOBaHUIA) XUMHYECKUE PEaKIny, HabIogacMble MarHuTHas
YeNeKUCbIM 2a30M» B XO/JI€ DKCIIEPUMEHTA. MeIraiKa
Jlabopamopnutii onvim_Ne33.
B3aumooeiicmeue pacmeopoe Kuciom
co wienouamu.
Jabopamopnutit onvim_Ne34.
IHonyuenue nepacmeopumvix
OCHOGAHUIL U UCCTIe008aAHUE UX
ceolicme (Ha npumepe 2UOPOKCUOa
meou (11)).
4 | AmdoTepHbIe OKCHIBI M THIPOKCHUIIBL. YMeHue XapakTepu3oBaTh 1.Y™Menue K.YYI.




Jlabopamopnutii onvtm No3 5.
Honyuenue amgpomepnuix ocnosanuil u
ucciedosanue ux ceoiicme (Ha npumepe

XUMUYECKUE CBOWCTBA
OCHOBHBIX KJIaCCOB
HEOPraHU4EeCKUX COEAUHEHUN

OPHEHTHPOBATHLCS HA
[TOHMMaHUE NPUYHH
ycriexa B yueOHoH

YMeHue caMOCTOATENBHO
OpTraHMU30BHLIBATh yUeOHOE
B3aUMO/ICUCTBUE B TPYIIIIE.

B3aumooeiicmeue memannoe (maznus,
UUHKa, Jcene3a, Meou) ¢ pacmeopamu
Kucnom.

Jlabopamopubwtii onvim_Ne37.

YMEHUE PaclO3HaBATh
OIIBITHBIM ITyTEM PacTBOPHI
KHCIIOT U
menouei

NEATENBHOCTH;
2. YyeOHo-
[M03HABaTEILHBIN
HHTEPEC K HOBOMY

CpeICcTBa TS PEIICHHS

Pa3IUIHBIX KOMMYHUKATUBHBIX 3a]1a4,
CTPOUTH MOHOJIOTHYECKOE
BBICKA3bIBaHHE, BIAJETh

2uopokcuoa yunxa (Il)). (ampoTepHBIX JIEATSITBHOCTH; ILYVY].
HEOPTaHWYECKHUX CoenHeHui) | 2. YueOHo- Ymenne nmpeobpa3oBEIBaTh
[MO3HABATEIbHBIN WHGOPMAIMIO W3 OJHOTO BHUIIA B
UHTEPEC K HOBOMY JIpYroi.
yueObHOMy MaTepuany 1 P.YVY]I.
croco0aM perreHus YMeHne COCTaBIATh IJIaH PEIICHUS
HOBOM YaCTHOM 33J]adi  TIPOOJIEMBL.
4 | Kucnotel. Cocra. Knaccuduxarmst. VYMeHnue Ha3bIBaTh coenuHeHus | 1.Pa3Burue K.YV . 10 PeakTuBbl u
7. | Homenknarypa. [loydenne KUCIoT. M3YYEHHBIX KJIACCOB (KHCIIOT); | BHYTPECHHEH MO3UIUU 1. YMeHue qoroBapuBaThCs U XUMHYECKOE
TP OTIPENIEISTh MPUHAUICKHOCTh | IIKOJbHUKA HA YPOBHE  TPUXOAMTH K OOIIEMY PEIICHHUIO B o0opyoBaHH
BEIIECTB K OMPEACTICHHOMY MIOJIOKUTETHLHOTO COBMECTHOM JESATEIHHOCTH; e
KJIACCY COSAMHEHUH (KHUCIIOT); | OTHOIIEHHUS K IITKOJIE, 2.YMeHue NpoayKTUBHO pa3pelaTh
YMEHHE COCTaBJIATH GOPMYJIBI | TOHUMAHWUS KOH(JIMKTHI Ha OCHOBE y4eTa
HEOPTaHWYECKUX COEAMHEHUH | HEOOXOAMMOCTH HWHTEPECOB U TIO3HIINH BCEX €T0
M3YYEHHBIX KJIACCOB YYEHUS, BRIPAXKEHHOTO  YYaCTHHUKOB
B IIpeoOaflanuu ILYYA.
yueOHO- 1.YMeHue npoBOIUTH CPABHEHHUE U
[TO3HABATEIIHHBIX KJIaCCH(PHMKAIHIO 10 3alaHHBIM
MOTHBOB U KPUTEPUSIM;
MPEANOYTEHUN 2. ®opMHUpOBaTh y y4aLIUXCS
COILMANBHOTO CIIOcO0a  TPEACTaBICHUE O HOMEHKIIATYPe
OLIEHKH 3HAHW; HEOPraHU4YEeCKUX COETUHEHUN
2.®opmupoBanue P.YVI.
BBIPA)XCHHOMN 1.YMeHue yuuThIBaTh BbIACICHHBIC
yCTONYMBO# y4eOHO- YUUTEIEM OPUEHTHUPHI ICUCTBUS B
IMO3HABATEIHLHOM HOBOM Y4eOHOM MaTepuaje B
MOTHUBALUU YYCHUS. COTPYJHHYECTBE C YUUTEIIEM;
2. YMeHue IIaHupoBaTh CBOU
NEHCTBHUS B COOTBETCTBHUH C
[IOCTABJICHHOM 3a7jaueil U yCIOBUIMHU
ee pearTn3aIum.
4 | XumMuuecKue CBOMCTBAa KUCIOT YMeHue coCTaBIsTh 1.Ymenue K.YYI. 2 PeaxTuBel u
8. YpaBHEHUS XUMHUICCKHUX OPHMEHTHUPOBATHCS HA 1.YMeHne uCnoib30BaTh pedb s XUMHUIECKOE
TP peakUmid, XapaKTepU3YIOLIUX MIOHUMaHUE NMPUIUH PETYISALNU CBOETO ACHCTBUS; o0opyoBaHH
Jlabopamopnutii onvtm_Ne36. XUMHYECKUE CBOMCTBA KUCIIOT; | ycIiexa B yueOHOH 2.AIeKBaTHO MCIIOJIH30BATh PEUEBEIC e




B3aumooeiicmeue oxcuoa meou (11) u
OKCUOA UWUHKA C PACIEOPOM CEPHOIL
KUC/10mbl.

Jlabopamopuutii onvim_No38.

B3aumooeiicmeue pacmeopos Kuciom c

HepacmeopumbiMu OCHO6ARUAMU.

yaeOHOMY MaTepHary 1
crocobam penieHus
HOBOI 4YaCTHOH 3aJ1auu

TUAIOTHYeCKOH (hopMOit peun
P.YVY..

YMeHne caMOCTOSITETFHO aIeKBaTHO
OLIEHUBATH NMPaBUILHOCTD
BBITIOJTHEHUS! IEHCTBUSI K BHOCUTD
HE0OXOIUMbIe KOPPEKTHBHI B
WCTIOJHEHHE KakK IO X0y €ro
peanu3anuy, Tak U B KOHLE JeHCTBUSL.
ILYVY.

YMeHue: OCyIIEeCTBIISATh CPAaBHEHHE U
KJ1acCU(pHKAIIHUIO,

BbIOMpAst KPUTEPUH IJIS1 YKa3aHHBIX
JIOTHYECKHUX OIIepaLuii;

CTPOUTH JIOTHUECKOE PACCYKACHHUE

4 | Comn. Knaccudukanus. Homenknarypa. | YMenue cocraBisath ¢popmyinsl | 1.Pa3Burne K.YVY/I. Peaktusel n
9. | Cnoco0sl mosyueHus cosei HEOPraHUYECKUX COEAMHEHUH | BHYTPEHHEH MO3ULUU 1. YMmenue: XUMHYECKOE
N3y4YCHHBIX KJIACCOB (COJIeH); LIKOJIbHUKA Ha YPOBHE  * CTPOUTH MOHATHBIE VISl MApTHEPa o0opyznoBaHU
yYMEHHE Ha3bIBaTh COEIUHEHHS | MOJIOKUTEIHHOTO BBICKA3bIBaHUS, YUYUTHIBAIOIIHE, YTO e
N3y4YCHHBIX KJIACCOB (COJIeH); OTHOIIEHUS K LIKOJIE, [apTHEp 3HAET U BUIUT, a YTO HET;
OIIpPEAEIATh MPUHAUIEKHOCTh | TOHUMAaHMUS * 33J1aBaTh BOIIPOCHI;
BEILIECTB K OIPEIEICHHOMY HEO0X0IMMOCTH * KOHTPOJINPOBATh ACHCTBUA IAPTHEPA.
KJIacCy COeAMHEHUH (comeit); yueHus, BeipaxkeHHoro  ILYV/I.
YMEHHE COCTaBIATH GOPMYNBI | B IPeoOIafaHuu YMenune:
HEOPraHWYEeCKUX COCAMHEHUH | y4eOHO- * OCYILECTBIIATH aHaJIH3 0OBEKTOB C
[T03HABATEIIHHBIX BBIJIEJICHUEM CYIIIECTBEHHBIX U
MOTHBOB U HECYIIECTBEHHBIX IIPU3HAKOB;
MIPENMOYTeHUN * OCYIIECTBIISITh CHHTE3 KaK
COLMANILHOTO clloco0a  COCTaBJICHHUE LIEJIOTO U3 YaCTeH.
OIICHKY 3HAHU; P.YV]I.
2.®opmupoBanue Ymenens:
BBIPA)XCHHOMN 1.0OcymiecTBIATh UTOTOBEIH U
yCTOW4YMBOI yueOHO- MOLIArOBbIM KOHTPOJIb MO PE3ybTaTy;
MI03HABATEIbHOU 2. AnexBaTHO BOCTIpUHMMATh OLIEHKY
MOTHBAIMU YUCHHUSI. YUuTE;
3. Paznuuats crioco6 u pe3yabTar
JEeUCTBHS
5 | lIpakTuyeckast padora Ne 5. Hcnonws3oBanue mpaktuueckux | 1. OpueHTanus Ha K.YVYI. Hudposoit
0. | «ITosy4yeHne MeAHOTO KyNmOpocay U 1a00paTOPHBIX PaboOT, [TOHMMaHue PUYUH YMenus pabotaTh B mapax. MHu-
HECJIOJKHBIX 3KCIEPUMEHTOB ycriexa B yaeOHOH ILYVY/. KPOCKOII

JUISL ToKa3aTelbCTBa
BBIJIBUTA€MBIX
MPEAIOJIOKEHUM; ONMCaHUE

eI TeILHOCTH,
2. YyeOHo-
03HAaBaTEIbHBIN

VMmenus HaOI04aTh, IeJIaTh BEIBOIBI
IIPY MTPOBEJICHUH OTIBITOB.
P.YV]I.




pe3yIbTaTOB dTHUX pabOT

HHTEPEC K HOBOMY
y4eOHOMY MaTepualy
crioco0am perieHns
HOBOM 4acTHOM 3a1a4yu

VYmenue pacrio3HaBaTh OIBITHBIM
IIYTEM KJIACChl HCOPIraHNUYCCKUX
BC€IICCTB, OIMUChIBATH XUMHUYCCKUEC
pcakuuu, Ha6HIO,Z[aCMLI€ B X0I€
OKCIICPUMCHTA.

5 | CsoiicTBa coneit YMeHune xapakTepu3oBarh Pa3BuBath K.YYA. PeaktuBsbl u
1. CBOMCTBA U3yYCHHBIX KJIACCOB | CIIOCOOHOCTH K YMeHue caMoCTOATEIBHO XUMHUYECKOE
HEOPTaHWYECKHX BEIIECTB CaMOOIICHKE Ha OCHOBE  OpTraHM30BBIBATh yueOHOE 00opyioBaHH
(comnetii); KpUTEpUS YCIEUIHOCTH  B3aUMOJCUCTBUE B IPYIIIIE. e
YMEHHUE COCTaBJISATH yaeoHoit nesrenpHoctn  ILYV/I.
YpaBHEHUS] XUMHUYECKUX YMmeHue npeoOpa3oBeIBaTh
peaKkImii, XapaKTepU3YIOIIUX MHGOPMAIMIO U3 OJHOTO BHIIA B
XUMUYECKUE CBOMCTBA CONEH JIpYTOi.
P.YYI.
YMeHue coCTaBIATh IJIaH PEIIeHUs
poOJIEMBL.
5 | IIpakTuyeckas padora Ne6. Pemenue | YMmeHHE: XapakTepu30BaTh 1. OpuenTarnus Ha K.YVYI. PeaktuBsbl u
2. | JKCIepUMEHTAJNBHBIX 32/124 M0 TeMe XUMHYECKUE CBOMCTBA MIOHUMaHUE NPUIUH YmMmenus paboTath B mapax. XUMHYECKOE
«IIpakTHKYM 10 U3YYEHHUIO CBOMCTB OCHOBHBIX KJIaCCOB ycrexa B yueOHO! ILYVY/. 00opyIoBaHH
Bell[eCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEILECTB; JIESTENbHOCTH; YMmeHus HaOMOaaTh, JeNaTh BHIBOIBI e
HEOPraHu4YeCKUX coeTUHEeHUN» ONPENCISATh MPUHAUICKHOCTh | 2. YueOHO- [IPU TIPOBEJCHUH OIBITOB.
BEILIECTB K OIPEAEICHHOMY [103HABATEJIbHBII P.YV].
KJIacCy COEAMHEHUN HUHTEPEC K HOBOMY YMeHue pacio3HaBaTh ONMBITHBIM
COCTaBIIATH (DOPMYITBI y49eOHOMY MaTepuaity U IyTeM KJIacChl HEOPTaHUIECKIX
HEOPraHWYECKUX COCAMHEHHH | COco0aM perieHus BEILIECTB, OMUCHIBATH XUMUYECKUE
M3YYEHHBIX KIIACCOB HOBOM YaCTHOMW 3aJjaui  peaKIny, HaOII01aeMbIe B XOIe
YMeHue NpUMEHSITh SKCIIEPUMEHTA.
MOJTydeHHbIE 3HAHUS [T
pelIeHHs MPaKTUYECKUX 3a/1ad,
coOro1as ipaBmIIa
Oe3omacHoro odpareHus ¢
BEIIECTBAMU
5 | Ilogroroska x I'NA, BITP 1.3akperuieHre 3HAHUH U 1. YMmenue K.YY .
3. pACUYETHBIX HAaBBIKOB Y4-CSl. OPUEHTUPOBATHCS HA YMeHue caMoCTOATEIBHO

2.YMeHue pernaTrh TUIIOBEIE
MPUMEPBI KOHTPOJILHO-
HU3MCPUTECIIBHBIX MaTCPHUaJIOB

MOHMMAaHNE PUYUH
ycriexa B yaeOHOH
JeSITEeIbHOCTH

OpTaHU30BEIBATh yUeOHOE
B3aUMO/JICHCTBHE B TPYIINE

ILYVYI.

Ymenue:

* OCYIIECTBJISITh aHAINU3 0OBEKTOR C
BBIJICICHUEM CYIIECTBEHHBIX U
HECYIICCTBCHHLIX MPU3HAKOB,

* OCYIIECTBIISTh CHHTE3 KaK




COCTaBJICHUE LIEJIOTO U3 YacTew.
P.YVY..

YMeHus:

1.0cyu1ecTBIsSITh UTOTOBBIN U
MOTIATOBBI KOHTPOJIb MO Pe3yibTaTy;
2. AnexkBaTHO BOCHPUHUMATh OLIEHKY
YUUTEIS,

3. Paznmu4ats crioco6 u pe3ynbTar

JNIEUCTBUS

TecToBBIil KOHTPOJIb: «IIpakTHKYM IO
H3y4YCeHHUIO CBOICTB BelleCTB OCHOBHBIX
KJIACCOB HEOPraHUYECKHX
COCAMHEHMII».

&~ o1

YMenune oBiagecHus
HaBbIKaMU KOHTPOJIS U
OLICHKH CBOEH JICSITEIbHOCTH,
YMEHUE NPEIBUIETh
BO3MO>KHEIC ITOCIIEICTBUS
CBOUX JIEUCTBUU

Ywmenue ouenuts ceou K. YY/I.
y4eOHBIE TOCTHKCHUS YMeHne caMoCTOITEILHO

OpraHN30BbIBATH YUeOHOE JEHCTBHE.

ILYVY.
YMenue npeoOpa3oBbIBaTh

WHGOPMAIMIO U3 OJHOTO BHIIA B

JIpYrou.
P.YY/.

YMeHue COCTaBIIATH IIJ1aH PELICHUS

IPOOIeMBI

Paznen 5. OcHOBBI ONIBITHO-3KCIIEPUMEHTANb

HOM M MPOEKTHOM AesATeJbHOCTH (20 )

5 | Texuuka 6€30MaCHOCTH TPH BBHITTOTHEHUH
5. CaMOCTOATCIBbHBIX OIIBITOB U
9KCIIEPUMEHTOB B IOMAIIIHUX YCIOBHUSIX U
C UCIIOJIb30BaHUEM 000PYIOBaHUS
XUMHUIECKOH 1abopaTopuu.

YMeHue XxapakTepu3oBaTh
Ba)KHCUIIINE XMMHYCCKHE
TOHATHSA . XUMHUYIECCKUN
AIIEMEHT, KJIacCU(PUKAIIHS
BEIIICCTB

1.Pa3Burue
BHYTPEHHEU MO3ULUH
[IKOJIFHUKA Ha YPOBHE
MIOJIOKUTEILHOTO
OTHOIIIEHUSI K IITKOJIE,
[TOHUMaHUS
HEOOXOUMOCTH
YYEHUSI, BHIPAXKEHHOTO
B MpeodIaaHun
y4eOHO-
[TO3HABATEIIHHBIX
MOTHUBOB U
MIPEATIOYTCHUH
COLMAIBHOTO CIIoco0a
OIICHKY 3HAHUM;
2.®@opMupOBaHUE
BBIPAKEHHOU
yCTONYNBO# yueOHO-
MO3HABATEIbHOMN
MOTHBAIIUU YUEHUS

PeakTuBel u
XUMHYECKOe
o0opyoBaHH
e

(6]

IIpakTuyeckas padora Ne7.
6. | O6parieHne co cTeKIoM (crudanue

Ucnonb3oBanue

71a00paToOpHOTO

1. OpuenTanus Ha K.YVYI.
MIOHMMaHHe MPUYUH

Ymenus pabotaTh B mapax.

PeakTuBbe! u
XUMHUYECKOE




CTEKJITHHOM TpyOKH, H3rOTOBJICHHE:!
MUIETKH; KalWUIAPOB; MPOCTEHINX
Y3JI0B; MIPOCTEUIITUX MTPHOOPOB)

000pyJI0BaHUS U CTEKIISTHHOM
MOCY/IbI, IPOBEJICHHE
HECJIOKHBIX SKCIICPUMEHTOB
JUTSL TOKa3aTelbCTBa
BbBIJIBUT'aCMBbIX
MPEANOIIOKEHUH; ONICAHHE
pe3yJIbTaTOB ATHX PadoT

ycrexa B yaeOHo#
JEITEILHOCTH,

2. YuebHo-
MMO3HABATEILHBIH
HHTEPEC K HOBOMY
y4eOHOMY MaTepuainy u
croco0aM perreHus
HOBOI1 4YaCTHOU 3a1auu

ILYVY/.

VMmenuns HaOI0aTh, 1€J1aTh BHIBOIBI
HpI/I HpOBC}IeHI/II/I OIIBITOB.

P.YVY].

YMeHne caMoCTOSTEIILHOTO BEJICHUS
AKCIIEPUMEHTAIILHOU JeSITeTbHOCTH,
OIINCBIBATH XUMHUYCCKHUEC peaKHI/II/I,
HaOJI0JaeMbIe B X0J1€ IKCIEPUMEHTA.

0bopynoBaHU
e

5 | XuMuueckui aHajIn3: KAUeCTBEHHBINA U 3HaHHE OCHOB XUMHYECKOTO 1.OpuenTanus Ha K.YV . PeakTuBbl u
7. | KOJIMYECTBEHHBIN aHaimsa IIOHUMAHUE IPUIUH 1. YMeHue nqoroBapuBaThCs U XUMHYECKOE
ycrexa B y4eOHOH NPUXOANTH K O0LEMY PEILICHUIO B o0opyznoBaHu
JeSITENTbHOCTH; COBMECTHOM JEATEIbHOCTH; e
2. YyeOHo- 2.YMeHue NpOLyKTUBHO Pa3pellaTh
MO3HaBaTEIbHbIN KOH(JIUKTHI Ha OCHOBE y4eTa
HHTEpEC K HOBOMY HMHTEPECOB U MO3HULNHI BCEX ETO
yueOHOMY MaTepHally U y4aCTHHKOB
crocobam perieHus ILYYA.
HOBOM yacTHOW 3ajaun 1. @opMupoBaTh YMEHHE POBOINUTH
CpaBHEHHUE U KIACCUPUKALHUIO IO
3aJJaHHBIM KPUTEPUSIM;
2.DopMUPOBATH Y YUAIITHXCS
MIPEJICTaBJIEHUE O HOMEHKIIAType
HEOPTaHWYECKHUX COEAUHCHUI.
P.YYI.
1. YMeHue yuuTbiBaTh BbIJCJICHHBIE
YUUTENIEM OPUEHTUPHI AECHUCTBUS B
HOBOM y4eOHOM Marepuaie B
COTPYJHHYECTBE C YUUTEIEM;
2. YMeHue IIaHupoBaTh CBOU
JNEUCTBHSA B COOTBETCTBHUHU C
[IOCTABJICHHOM
3aJ1auell ¥ YCIOBUSIMU €€ pPeal3alim.
5 | TeopeTnueckrie OCHOBBI OIIBITHO- YMeHue oOBACHATH 1.Pa3ButHe K.YVYI. Peaktusel n
8. | PKCrepuMEHTaTbHON U MPOEKTHOM 3aKOHOMEPHOCTU U3MECHCHUS BHYTPEHHEH MO3ULIUU 1. Ymenue: XUMHYECKOE
JIeSITENIEHOCTH. CBOICTB BEUIECTB , 3HAHHUE IIKOJIbHUKA Ha YPOBHE  * CTPOUTH MOHATHBIE IS MapTHEPA o0opyznoBaHu
OCHOB DKCIIEPUMEHTAJILHON | TOJIOKUTENHHOTO BBICKA3bIBaHUS, YUYUTHIBAIOIIHE, YTO e
MIPOEKTHOU JESTEIbHOCTH OTHOILIEHUS K LIKOJIE, MapTHEP 3HAeT ¥ BUJUT, & 4TO HET;
MTOHUMaHUs * 33J1aBaTh BOIIPOCHI;
HEOOX0IMMOCTH * KOHTPOJINPOBATH ACHCTBUSA MApTHEPA.

YUEHHUsl, BBIPAKEHHOTO
B IIpeo0alanuu
y4eOHo-

ILYVY/.
VYMeHue:
* OCYIICCTBJISITh aHAJIN3 0OBEKTOB C




[103HaBaTEIbHbIX
MOTHBOB U
MIPENOYTeHUN
COLIMATILHOTO criocoba
OIICHKY 3HAHUM;
2.®opMupOBaHUE
BBIPAKEHHOU
yCTONUNBO# yueOHO-
II03HABATEJIbHOMN
MOTHBALMU YUCHHUSL.

BBIZICIICHIEM CYIIIECTBCHHBIX H
HECYIIECTBEHHBIX TIPU3HAKOB;

* OCYIIECTBJISATh CUHTE3 KaK
COCTaBJICHHUE LIEJIOr0 U3 YacTeil.
P.YV/.

VMmenus:

1.OCyIIecTBISITh UTOTOBBIA U
MOTIATOBBIA KOHTPOJIb TI0 Pe3yibTarTy;
2. AIeKBaTHO BOCIIPUHUMATH OLICHKY
YUHTES;

3. Paznuuats crioco0 u pe3ynbrar
IEUCTBUS

© ol

Br16op TemsbI mipoekTa.
[InanupoBaHue I€SATENBHOCTH.

VMeHHe IIaHupOBAaTh
COOCTBEHHYIO
IKCIEPUMEHTATHHYIO
JIeSITENIbHOCTD , YMEHUE
BBIJIBUTaTh I'MIIOTE3bI, CTABUTh
NPOCKTHBIC 3a/1aUH.

Pa3BuBathb
CITOCOOHOCTE K
CaMOOIIEHKE Ha OCHOBE
KPUTEPUs! YCIECIHOCTH
y4e0HOH NeATeNbHOCTH

K.YYI.

1. YMeHue qoroBapuBaThCs U
NPUXOANTH K O0ILIEMY PEILCHUIO B
COBMECTHOM JI€SITEIbHOCTH;
2.YMeHue NpoayKTUBHO pa3pellaTh
KOH(JIUKTHI Ha OCHOBE y4eTa
HMHTEPECOB U MO3ULUHI BCEX ETO
YYacCTHHKOB

ILYYA.

1.YMeHue npoBOAUTh CPABHEHUE U
KJ1acCU(HKALIUIO 110 3alaHHBIM
KpUTEPUSM;

2. ®opMHpOBAThH y YUAIIUXCS
MIPEJICTABJIEHUE O HOMEHKJIAType
HEOPraHU4YEeCKUX COETUHEHUN
P.YY .

1.YMeHne yuuTsIBaTh BBIJICIICHHBIE
YUUTENIEM OPUEHTUPBI AECHUCTBUS B
HOBOM y4eOHOM Marepuaie B
COTPYIOHHYECTBE C YUUTEIEM;

2. YMeHHe IIaHupoBaTh CBOU
JNEUCTBHSA B COOTBETCTBHUHU C
IIOCTABJICHHOM 3a7jaueil U yCIOBUAMHU
€€ pean3anum.

e}

[Tonroroska npoekra. C60p nHGpOpPMALIH
0 NaHHOM TeMe. MonenupoBaHue

MPOEKTHON JIEATENHLHOCTH.

YMeHue mIaHupoBaTh
COOCTBEHHYIO
IKCIIEPUMEHTATBHYIO
JIESITEIbHOCTD , yMEHHE
BBLIBUTaTh TUIIOTE3BI, CTABUTH
MIPOEKTHBIC 3a]]auu, COOUpaTh

1.PazBuTHE
BHYTPEHHEHN NO3ULUU
IIKOJIbHUKA Ha
CaMOCTOSITEIILHOE
MIPOEKTUPOBAHUE
y4eOHOH IeATEbHOCTH

K.YV.

1. YMmenue:

* CTPOWTH MTOHATHBIC VIS TTApTHEpa
BBICKa3bIBaHM, y‘-II/ITI)IBaIOHII/Ie, qTo
MapTHEp 3HaeT ¥ BUIUT, a YTO HET;
* 33/1aBaTh BOMPOCHI;

PeakTuBe! 1
XHUMHAYECKOE
o0opynoBaHH
e




WHGOPMAIHIIO U3 Pa3THIHBIX
WCTOYHHUKOB, aHAJTU3UPOBATH,
MOJIEIINPOBATH IKCIICPUMEHT

2.dopMupoBaHHe
BBIPAKEHHON
yCTONYNBO# y4eOHO-
MO03HaBaTEILHON
MOTHBAIMN YICHUS

* KOHTPOJIMPOBATH ACUCTBUS TapTHEpPA.

ILYY/.

Vmenne:

* OCYIIECTBIISITh aHAINU3 OOBEKTOB C
BBIICJICHUEM CYIIICCTBEHHBIX U
HECYIIECTBEHHBIX NIPU3HAKOB;

* OCYIIECTBJISITh CHHTE3 KaK
COCTaBJICHHUE LIEJIOr0 U3 YacTei.
P.YVY].

VYmenus:

1.OCyIecTBISITh UTOTOBBIN U
TMOTIATOBBI KOHTPOJIb TI0 Pe3yJbTarTy;
2. AnexBaTHO BOCIIPpUHUMATh OLIEHKY
YUIUTETIS;

3. Paznuyathk croco0 u pe3ynbTar
JIEUCTBUS

BrinonHeHne y4eOHbIX IPOEKTOB,
OTIBITHO-OKCIIEPUMEHTAIBHBIX PaboT.
IIpakTyeckue padoThl MO TEMaM
NMPOEKTOB Y4aLIUXCsl

Ucnonp3oBanue
J1a00paTOPHOTO
000pyIOBaHUS U CTEKIISTHHOM
MOCY/JIbI, TPOBEICHUE
9KCIIEPUMEHTOB IS
JIOKa3aTeIhCTBA
BBIIBUTAaEMBIX
MIPEANOI0KEHUH; OMKUCaHNe
pe3yIbTaTOB dTUX PadoT

K.YY/A.

1. YMeHue qoroBapuBaThCs U
MPUXOANUTH K O0LIEMY PELLICHHUIO B
COBMECTHOM JAESATENTLHOCTH;
2.YMeHue NpoAyKTHBHO pa3peluaTh
KOH(JIUKTHI Ha OCHOBE y4eTa
HWHTEPECOB U MO3UIUI BCEX €ro
YYaCTHUKOB

ILYVY.

1. ®opMupoBaTh yMEHHE IPOBOAUTD
CpaBHECHHUE M KIACCUPHUKAIINIO TIO
3aJJaHHBIM KPUTEPHSIM;
2.DopMHPOBATH Y yUAIIUXCA
NpeACTaBICHUE O HOMEHKIIATYpe
HEOPTraHWYECKUX COCAMHEHHH.

P.YVY ..

1. YMeHue yYuThIBaTh BBIICIICHHBIC
y4uTeJIeM OpPUEHTHPHI ICHCTBUS B
HOBOM Yy4eOHOM Marepuaie B
COTPYZIHHYECTBE C YUUTEIIEM;

2. YMeHue IIaHupOBaTh CBOU
JEWCTBHUSI B COOTBETCTBUHM C
[IOCTABJICHHOMN

3aJaueil ¥ yCIOBHSMU €€ PeaIn3aliH.

PeakTuBbe! 1
XHUMHAYECKOE
o0opynoBaHH
e

e}

IToaroroBka y4eOHBIX IPOEKTOB K
3alIUTe

PasBuBath
CIIOCOOHOCTB K

K.VV].

1.YMeHHe HuCIonb30BaTh Peyb A




CaMOOIIEHKE Ha OCHOBE
KpUTEpUs YCIEITHOCTH
y4IeOHOH NeATeThHOCTH

PETYISIAN CBOETO IEHCTBHS;
2.AleKBaTHO MCIOJIB30BATh PEUYCBHIC
CpeICTBA [UISl PEIICHUS

Pa3IMYHBIX KOMMYHUKATUBHBIX 3a]1a4,
CTPOUTH MOHOJIOTHYECKOE
BBICKa3bIBAaHUE, BIIA/ICTh
IMAIOTUIecKoit (hopMoii peun
P.YV.

YMeHHe caMOCTOSITENIFHO aeKBaTHO
OLICHUBATH NPABUIILHOCTh
BBITIOJIHEHUS! IEHCTBUSL 1 BHOCUTD
HE00XO0/IMMbIe KOPPEKTHUBBI B
UCIIOJTHEHHE KaK IO X0y €To
peanu3anuy, Tak U B KOHIE AEHCTBUSL.
ILYY/A.

VYMeH#He: OCyIIEeCTBISATh CPAaBHEHHE U
KJ1acCU(pHKALIHIO,

BBIOMpAst KPUTEPHH IS yKa3aHHBIX
JIOTHYECKHX OIepaluii;

CTPOUTB JIOTHYECKOE PACCYXKJICHUE

[TIpomexxyTouHas aTTecTanusl.
3amuTa MpoeKToB

YMenune oBiagcHusA
HaBBIKAMU KOHTPOJIS U
OLIEHKH CBOEH JI€TEIBHOCTH,
YMEHUE NPEBUIETh
BO3MOJKHBIE ITOCIEICTBHS
CBOMX JICHCTBHI

YMeHHe O1leHUTh CBOH
y4eOHBIE TIOCTHKEHUS

K.YYI.

1.YMeHue ucronb30BaTh pedb A
peryJsinuu cBOero JeHCTBUS;
2.AeKBaTHO UCIIONB30BATH PEUEBHIC
CpeJICTBa JUIS PelIeHUsI

Pa3NUYHBIX KOMMYHUKATHBHBIX 3a]ad,
CTPOUTH MOHOJIOTHYECKOE
BBICKa3bIBaHUE, BIIAJICTh
JMAIOTUYecKOoi (hopMoii peun
P.YVY].

YMeHue caMoCTOSITENIFHO aJIeKBAaTHO
OLICHUBATH NMPABUIILHOCTD
BBITIOJTHEHUS IEHCTBUS 1 BHOCUTD
HE0OXOIUMbIE KOPPEKTHBHI B
HCTIOJIHEHHE KaK 10 XOJy €ro
peanu3anuy, Tak U B KOHLE JEHCTBUSL.
ILYY/A.

YMeHue: oCyIeCTBIATh CPAaBHEHNE U
KJ1acCU(pHKALIHIO,

BbIOMpAst KPUTEPUH AJIs1 YKa3aHHbBIX
JIOTUYECKUX OTEpaLUil;

CTPOUTH JIOTHYECKOE PACCyKIACHHUE




6 | [lomroroska x I'A, BIIP: pemenue YMeHue oBnaieHus YMmenue ouenuts ceon K.YV PeaxTusel u
5. | IPaKkTUKO OPUEHTUPOBAHHBIX 3aJaHUI HaBbIKaMU KOHTPOJIS U y4eOHBIE IOCTHKEHUSI Y MEHHE CaMOCTOATEIBHO XUMHYECKOE
OIICHKH CBOEH JesITeNFHOCTH, OpTaHHU30BbIBATh yUeOHOE IEHCTBHE. o0opynoBaHH
YMEHUE IPEBUIETh ILYVYA. e
BO3MOJKHBIE TTOCIIEICTBUS Ymenne nmpeobpa3oBEIBaTh
CBOMX JCWCTBUH WHGOPMAIMIO W3 OJHOTO BHUIIA B
JIpYroi.
P.YY.
YMeHue coCTaBIATh IJ1aH pELICHUs
po0JIeMBI
6 | IlogroroBka k 'UA, BIIP: pemenune YMeHue oBnaaeHus YwMmenue ouennuts ceou K.YV, PeaxTuBel u
6- | MPaKTUKO OPMEHTUPOBAHHBIX 33AaHUN HaBBIKAMH KOHTPOJIA U yueOHBIC TOCTHIKEHUsI Y MEHHE CaMOCTOSTEIBHO XUMHYECKOe
6 OIICHKH CBOEH JIesTeNLHOCTH, OpTraHHU30BHIBaTh y4eOHOE JICHCTBHE. o0opyoBaHH
7. YMEHUE TPEIBUIETh ILYYA. e
BO3MOJKHBIE ITOCIIEICTBUS YmMmeHue nmpeoOpa3oBeIBaTh
CBOUX JIEUCTBUM WHQOPMAIIMIO U3 OJJHOTO BHJA B
JIpYrOi.
P.YYI.
YMeHue coCTaBIATh IJIaH PEIIeHUs
PO0JIEMBI
6 | O6oOIIeHHe, cUCTEeMAaTH3alus U 1.3akperieHue 3HaHUH U 1. YMenue K.YY/].
8. | KoppeKIus 3HaHWI yJalIuXxcs 3a Kypc pacUeTHBIX HABBIKOB Y4-CSI. OpUEHTHPOBATHCS HA YMeHne caMoCTOsTeTFHO

«OKcIepUMeHTalIbHast XUMUS», 8 Kiacc.
TecTOBbBIII KOHTPOJIb.

2.YMeHue pemarb TUIIOBLIE
MPpUMEPBI KOHTPOJIbHOM
paboThL.

NOHMMAaHWE NPUINH
ycrexa B yaeOHOH
ACATCIBbHOCTHU

OpraHU30BHIBATh y4eOHOE
B3aUMOJICHCTBHE B IPYIIIE

ILYY/A.

YMeHue:

* OCYILECTBIIATH aHaJIH3 0OBEKTOB C
BBIJICJICHUEM CYILIECTBEHHBIX U
HECYILECTBEHHBIX MPU3HAKOB;

* OCYIECTBIISITh CHHTE3 KaK
COCTaBJICHUE LIEJIOTO U3 YacTeH.
P.YVYI.

Ymenus:

1.OCyI1ecTBISITh UTOTOBBINA U
MOLIArOBbIH KOHTPOJIb MO PE3yIbTaTy;
2. AnexBaTHO BOCTIPUHUMATH OLIEHKY
YUuTes;

3. Paznuyathk croco0 u pe3ynbTrar
JEUCTBHS

YueOHo-MeTOANYECKOE O0ecieueHne Kypca XUMHUU OCHOBHOM 00111€00pa30BaTeIbLHOIM HIKOJIbI
1. Pymsutuc I'. E. Xumus: 8 ki1.: yue0.1m1s ob6meoOpa3zoar. yupexaenuii / I'. E. Pymsutuc, @. I'. ®enpaman. — M.: [Ipocsemienue.




Xumusi: 8 KiI.: 3NEKTPOHHOE MPUIIOKEHUE K YICOHUKY.
I'apa H. H. Xumus. Paboune nporpammer. [Ipenmernas nuans yueOuukoB I'. E. Pymsuruca, @. I'. Genpnamana. 8—9 xnacest / H. H. T'apa. — M.: TIpocseienue.
I'abpyceBaH. W. Xumus: pabouas Terpans: 8 ki. / H. M. 'abpyceBa. — M.: [IpocBenienue.
I'apa H. H. Xumus: 3agaunuk ¢ «nomornaukom»: 8—9 kit. / H. H. I'apa, H. U. I'aGpycesa. — M.: [IpocBenieHue.
Pamenxuit A. M. Xumust: nuaaktudeckuii marepuan: 8—9 ki. / A. M. Pageuknii. — M.: [Ipocsemenue.
I'apa H. H. Xumus. Ypoku: 8 k. / H. H. I'apa. — M.: TIpocsemienue.
OecneyeHue y4auuxcs:
Pymsuruc I'.E. , ®enpaman O.I°. Xumus: 8 ki1.: yueOHUK 11 001e00pazoBaTenbHbIX yupexaenuit -M.; [Ipocsemienue, 2017-2018 rr.
I'apa H.H. Xumus: 3agaunuk ¢ «momorniaukomM»: 8-9 kimaceel / H.H. I'apa. — M.: [IpocBerenne.
bubnuoTeka HayyHO- OMYJIAPHBIX U3IAHUH JUIS TOJYyYSHHS TOTIOJHUTENBHON HH(OPMAIIUY 110 TIpeAMETY (B KaOMHETE XMMUU U B IIKOJbHOM OMOIHOTEKE).
DNeKTPOHHBIE 00Pa30BaTEILHBIE PECYPCHI.
[lepedyeHb TOCTYNMHBIX HCTOYHHUKOB HHpOpMaNNH
B pa3znene npencTaBieH CIUCOK KHAT M CCHIJIOK HA CAWTHI, B KOTOPBIX 0oJiee MoApoOHO OCBEMICHBI Pa3IMIHbBIE ACTIEKTHl pACCMAaTPHBAEMBIX BOITPOCOB. X MOKHO
PEKOMEHJIOBATh KaK YYHTEI0, TaK U 00y4aeMbIM, MPOSIBUBIIIUM HHTEPEC K U3ydaeMol TeMe.
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