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MMOACHUTEJIBHASA 3AIINCKA

Ha 6a3e nentpa «Touka poctay obecrednBaeTCs peanu3alys 00pa3oBaTeIbHBIX MPOTPaMM
€CTECTBEHHOHAYYHOU M TEXHOJIOTUYECKON HAIIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOJIATEIBCTBA B chepe 00pa3oBaHus U C YIETOM pekoMeHaarni deaepaabHOro
orepaTopa y4eOHOTO TpeamMeTa « XUMUs.

Pabouasi mporpaMma cocTaBJieHa HA OCHOBE CJI€IYIOIIUX TOKYMEHTOB:

1 dyHIaMEHTAIBHOTO S/Ipa CoJepyKaHus 00IIero 0Opa3oBaHus U B COOTBETCTBHH C
['ocymapcTBeHHBIM CTaHAAPTOM 001IeT0 00pa3oBaHus (Mpuka3 MuHHUCTEpCTBA 00pa30BaAHMS U
Hayku Poccuiickoii @enepannn ot 17.12.2010 r. Ne 1897).

1 Pabouux mporpamm. [Ipenmernas nunus yueouukon ['abpuensua O.C., 8-9 kmacchl.

1 ®enepanbHoro 3akoHa «O0 oOpazoanuu B Poccuiickoit deneparnum» No273-D3 ot 29 nexkalOps
2012.

"] [IpuMepHOI mporpaMMbl OCHOBHOT'O 00I1I€TO 00pa30BaHuUs MO XUMUHU JIJIs 8-9 KJ1accoB,
nonyuieHHas JlenapraMeHTOM 00pa30BaTeNbHBIX MPOTPAMM U CTaHAAPTOB 0011Ier0 00pa3oBaHUs
PO.

1 denepanbHOTO NIEpEeYHs Y4EOHUKOB, PEKOMEHIOBAHHOTO (JIOMyIIEHHOT0) MUHUCTEPCTBOM
oOpa3oBaHus 1 HayKu PO Kk UCTIOIB30BaHUIO B 00pa30BaTEIbHOM MPOIIECCe B
00111600pa30BaTEIBHBIX YUPESKICHUAX

] TpeGoBaHMii K pe3ybTaTaM OCHOBHOTO 00IIero 00pa3oBaHus, PEACTABICHHBIX B (eepaibHOM
roCy/1apCTBEHHOM 00pa30BaTEIbHOM CTaHapTe 00LIero 00pa30BaHus BTOPOro MOKoJIeHus. B Hux
TaK)Ke YUYUTHIBAIOTCS UJEH Pa3BUTHS U (POPMUPOBAHMS YHUBEPCATBHBIX YUECOHBIX JTEHCTBUM s
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[} MeTonnueckux peKOMEH1allMii MUHHCTEPCTBA Ipocselenns Poccuiickon denepanuu no
«Peanuzanun oOpa3oBaTeNbHBIX IPOIPaMM €CTECTBEHHOHAYYHOU U TEXHOJIOTHYECKOM
HAIPaBJIEHHOCTEN IO XMMHHU C UCIIOJIb30BaHUEM 000py10BaHus LieHTpa « Touka pocTay
(yTBEp)KaEHBI pacniopsbkeHneM MuHucTepceTBa npocselenus Poccuiickoit @enepanuu ot 12 siHBaps
2021 r.Ne P-6).

] OcHoBHOM 00pazoBaTenbHOM MTporpaMmbl MOY COII No 26 . XKupeken 2023-2024 yueOHbIi
TOJI.

B 06y4yenun xumun 00JbIIoe 3HAYEHUE UMEET HKCIIEPUMEHT. AHANU3UPYS Pe3yIbTaThl
NPOBEAEHHBIX OMBITOB, YJalluecs yOexaaTcs B TOM, YTO T€ WM UHbIE TEOPETHUECKUE
IPEJICTaBICHNUS COOTBETCTBYIOT HJIM IPOTUBOPEYAT PEATbHOCTH. TOMBKO OCYIIECTBISASA XUMHUECKUN
HKCIEPUMEHT MOKHO NMPOBEPUTH JOCTOBEPHOCTH MPOTHO30B, CJCIaHHBIX HA OCHOBaHUH Teopuu. B
MPOIECCE IKCTIEPUMEHTAIbHOM pabOThI yyaliecs: MpuoOpPETaIOTOMBIT MO3HAHUS PEeaTbHOCTH,
SBJIAIOIIUNCS BaXXHBIM 3TarioM (OPMUPOBAHUA Y HUX YOCXKIEHUH, KOTOPHIE, B CBOIO OUEPE/b,
COCTaBJISIIOT OCHOBY HAYYHOI'O MHUPOBO33PEHUSI.

Buenpenue obopynoBanus nudpoBoii sadbopatopuu neHTpa «Touka poctay MO3BOJIUT KAYECTBEHHO
U3MEHUTH Tporecc 00yueHust Xxumun. KonmdyecTBeHHbIE SKCTIEPUMEHTHI TO3BOJIAT MOJTy4aTh
JOCTOBEPHYIO MHPOPMALIMIO O MPOTEKAHUH TEX WM UHBIX XMMUYECKHX IpoIleccax, O CBOMCTBAX
BemiecTB. Ha ocHOBE MmosyueHHBIX SKCIIEPUMEHTABHBIX JaHHBIX 00y4aeMble CMOTYT
CaMOCTOSTENIBHO JIENIaTh BHIBOJIbI, 000011aTh PE3yIbTaThl, BBISABISATH 3aKOHOMEPHOCTH, YTO
OJTHO3HAYHO OyZAET CIIOCOOCTBOBATH MOBBIIIEHUIO MOTHBAIIMN O0YYEHHS IIKOJIHLHUKOB.

Jlnia nzydenus npeaMmera « XUMHs» Ha 3Tane OCHOBHOTO 0011ero oopa3oBanus otsoautcs 102 yaca.

Jlannast oOpa3zoBarenbHas MporpaMma 00ecreynBaeT YCBOCHHE YUalTUMUCS BaXKHEUIITUX
XUMHYECKHUX 3aKOHOB, TEOPU U TOHATUH; (POPMUPYET IPEICTABICHHUE O POJIM XUMUHU B
OKpY’KaroIleM MUpPE U XKU3HU denoBeKa. [Ipyu 7 ToM 0CHOBHOE BHUMAHUE YETSETCS CYIIHOCTH
XUMHUYECKHUX PEaKIMii 1 METOJJaM MX OCYIIECTBICHUSI.



OHUM W3 OCHOBHBIX ITPUHIIMIIOB ITOCTPOCHUS ITPOTPAMMBI SIBJISCTCS PUHITAIT TOCTYITHOCTH.
DKCIepUMEHTAIIbHBIC JaHHBIC, ITOJYICHHBIC YYAIIMMHUCS TTPH BBHITTOJIHEHUU KOJINMICCTBECHHBIX
OTIBITOB, TTO3BOJISIFOT YYAITUMCSI CAMOCTOSITEIILHO JIeTaTh BEIBOJIBI, BBISBIISATH 3aKOHOMEPHOCTH.
[Tonxo/p1, 3a710’)KEHHBIC B COJIEpP)KaHNE IPOTPaMMBI Kypca, CO37at0T HEOOXOAMMBIE YCIOBHS TSI
CHUCTEMHOT'0 YCBOCHUS yUAIIMMHUCSI OCHOB HAayKH, /Il 00ECIICYeHUS Pa3BUBAIOIIETO 1
BOCTIMTHIBAIOIIETO BO3ACHCTBHSI OOYUCHHsSI Ha JTMYHOCTh ydarierocs. @opmupyembie 3HAHUS
JIOJKHBI CTaTh OCHOBOM CHCTEMBI YOSKIEHUH MKOJIBHUKA, IICHTPAIBHBIM SIIPOM €T0 HAyYHOTO
MUPOBO33pEHUSI.

Ha 6a3e nentpa «Touka poctay obecrieunBaeTcs peanu3amus 00pa3oBaTeIbHBIX IPOTPaMM
€CTECTBCHHOHAYYHOW M TEXHOJIOTHUYECKOU HAIIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBAHMSIMU 3aKOHOJATEIBCTBA B chepe 00pa3oBaHus U ¢ yu€ToM pekoMeHaanmnii denepabHOTo
orepaTopa y4eOHOTO TpeaMeTa « XUMUSD).

OOpazoBarebHasl MPOrpaMma Mo3BOJISIET HHTETPUPOBATH PEATTU3YEMbIC TIOJIXOIbI, CTPYKTYPY U
CoJIepKaHue TIPU OpTaHU3aIMN 00YUYCHHS XUMUHU B 8—9 Kj1accax, BRICTPOSHHOM Ha 0a3e Jo0oro u3
JOCTYMHBIX y4eOHO-MeToinueckux KoMiiekcoB (YMK).

Hcnons3oBanue obopynoBanus « Todka poctay npu peanuzanuu nanHoit Ol mo3Bossiet cozdamo
ycnosus:

] Ay pacmMpeHust COACPIKaHUS IIKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

] 1J1s MOBBILIEHUS TIO3HABATEIFHOM aKTUBHOCTH O00YYaIONINXCs B €CTECTBEHHOHAYYHOM 00J1acTH;

] 11st pa3BUTHS JJMYHOCTU peOEHKA B IIpoliecce 00yUYeHUs: XUMUH, €r0 CIIOCOOHOCTEH,
(bopMHpPOBaHUS U YAOBIETBOPEHUS COLIMAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

] myst paGoTHI ¢ 0OTapEHHBIMY IKOJILHUKAMU, OPTAHU3AIIAN WX PA3BUTHUS B PA3TUYHBIX 00JIaCTIX
00pa3oBaTenbHON, TBOPUYECKON ACATEIHHOCTH.

eab u 3a1a4n

- Peanmuzarus ocHOBHBIX 00I11I€00pa30BaTEIBHBIX TPOTPAMM IO YI€OHBIM MIPEIMETaM
€CTECTBEHHOHAYYHOU HAMPABJIECHHOCTH, B TOM YHUCJIE B paMKaX BHEYPOUHOH JEATEIbHOCTH
00yJarIIMXC;

- BBEJICHHE COBPEMEHHBIX CPEJCTB 00YUCHUS U BOCIIUTAHUS JJI U3yUEHUS (B TOM YHCIIS
AKCTIIEPUMEHTAIILHOIO0) TUCIMIUINH (MOIyJIeH) €CTeCTBEHHOHAYYHOU HAMPaBICHHOCTH TIPU
peanu3alyu OCHOBHBIX 00I1e00pa30BaTeIbHBIX TPOTPAMM U JIOMTOJTHUTEIBHBIX
00111600pa30BaTEBHBIX MTPOTPAMM, B TOM YHCIIE JIJIS PACHIUPEHUS COJepKaHUs YU4eOHOTO TIpeaMeTa
«XUMHI».

- BOBJICUCHHUE yHAIIUXCA B IPOEKTHYIO JI€SITEIbHOCTD.

[TpodunbHBI KOMIUIEKT 000pya0oBaHus 1eHTpa « Touka pocta» odecneunBaet 3hPpekTuBHOE
JOCTUKEHHE 00pa30BaTENIbHBIX PE3YIHTATOB 00YUYAIOIIMMUCS 10 MPOrpaMMaM €CTeCTBEHHOHAYIHOM
HaIPaBJICHHOCTH, BO3MOXHOCTb YTIIYOJIEHHOTO U3YUYEHHUS OT/ICJbHBIX IPEAMETOB, B TOM YUCJIE AJIsI
dbopMupoBaHUS U300PETATENHCKOTO, KPEATUBHOTO, KPUTHIECKOTO MBIIIJICHUS, Pa3BUTHS
(GYHKIIMOHATLHOM TPAMOTHOCTH y 00YYAIOIIUXCS, B TOM YHCJIE €CTECTBEHHOHAYYHOU H
MaTEeMaTHUYECKOMM.

DKCIEpUMEHT SIBIISIETCSI HCTOYHUKOM 3HAHUN U KPUTEPHUEM UX UCTUHHOCTU B Hayke. KoHuenius
COBPEMEHHOTO 00pa30BaHUs MOAPA3YMEBAET, UTO B Y4COHOM SKCTIEPUMEHTE BEAYIILYIO POJIh TODKCH
3aHATh CAMOCTOSITEIIbHBIN UCCIEIOBATENLCKUI YYEHUYECKUI AKCIIEPUMEHT.

CoBpeMeHHbBIE IKCIIEPUMEHTATIBHBIE UCCAEAOBAHUS 0 XUMUHM YK€ TPYIHO MPEJCTABUThL 0€3
HCIIOJIb30BaHUs HE TOJBKO aHAJIOTOBBIX, HO U ITU(PPOBBIX U3MEPUTENBHBIX MPUOOPORB. B
denepanbHoM ["ocynapctBenHoM ObpazoBatensHoM Ctanaapte (OI'OC) mponucano, 4TO OJHUM U3
YHUBEPCAIbHBIX YUCOHBIX JEHCTBUM, MPHUOOPETAEMBIX YUAIIUMUCS, JOJDKHO CTaTh YMEHHE
«TIPOBEJICHUS OMBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIETOBAHUMN, IPSIMBIX U KOCBEHHBIX
WU3MEPEHUN C UCTIOJIb30BAHUEM aHAJIOTOBBIX M IIU(POBLIX U3MEPUTEIIBHBIX TPUOOPOBY.



VY4eOHbIi SKCTIEpUMEHT 110 XUMUU, TPOBOIMMBIN Ha TPaJUIIMOHHOM 000pyI0BaHUH, 0€3
IpUMEHEHUs U(POBBIX Ta00PATOPUil, HE MOXKET IMO3BOJIHUTH B MOJIHOM Mepe PEeUINTh BCE 3a/1a4H B
COBPEMEHHOM MIKOJIE. DTO CBSA3aHO C PSIIOM IIPUYHH:

- TpPaIMLIHOHHOE IIKOJbHOE 000PYAOBAHNE U3-32 OTPAHUYEHUSI TEXHUYECKUX BO3MOXKHOCTEH HE
II03BOJISIET IPOBOJAUTH MHOTHE KOJIMYECTBEHHBIEC HCCIICIOBaHUS;

- JUIMTEJIbHOCTh MPOBEICHUS] XUMUYECKHUX UCCIIEAOBAHMM HE BCETIa COTIACYETCsl C TUTEIbHOCThIO
y4eOHBIX 3aHSATUH;

- BO3MO>XHOCTh MPOBEACHHUS MHOTHX MCCIIEAOBAHUN OTPAaHUUMBACTCS TPEOOBAHUSIMH TEXHUKHU
0€30MacHOCTH U JIp.

[Hudposas mabopaTopusi MOTHOCTHIO MEHSIET METOAUKY U COJIEPKaHUE IKCIIEPUMEHTAIbHON
JeSITEIbHOCTH U PEILIaeT BhIlIenepedrcieHHbIe mpooiemMsl. [llnpokuit ciekTp JaTYNKOB MO3BOJISET
y4YaluMcsi 3HaKOMHUTBCS ¢ TapaMeTpaMu XUMUYECKOTO IKCIIEPUMEHTA HE TOJIBKO Ha KAU€CTBEHHOM,
HO U Ha KOJINYECTBEHHOM ypPOBHE. [Hudposas mabopatopust MO3BOISET BECTU AJIUTEIbHBIN
HKCIIEPUMEHT Jja)Ke B OTCYTCTBUE IKCIIEPUMEHTATOPA, & YACTOTA UX U3MEPEHUN HEMNO/IBJIaCTHA
4eJIOBEYECKOMY BOCHPUSITHIO.

B nporiecce popMupoBaHus SKCIEPUMEHTAIIbHBIX YMEHUN YUEHUK 00y4aeTcsl MpeICTaBIsATh
uH(popMaIuio 00 UccaeJOBaHUU B YETHIPEX BUAX:

- B BepOaJbHOM: ONUCHIBATH SKCIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJIEIb SKCIIEPUMEHTA,
(buKCUpOBaTh BHUMAaHUE HA U3MEPSEMbIX BEIMYMHAX, TEPMUHOJIOTUU;

- B TaOJMYHOM: 3aMOJHATH TAOIHIIbI JAaHHBIX, JIKALIUX B OCHOBE MOCTPOEHUs rpaduKoB (TIpu 3TOM
y Y4aIluxcsi BO3HUKAET MEPBUYHOE MPEICTABICHNUE O MacIITabax BEIINYHH);

- B rpauyecKoM: CTPOUTD IpadUKH MO TAOIMYHBIM JaHHBIM, YTO AaE€T BO3MOXKHOCTb Iepexoa K
BBIIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEIMUMHAMU (TIPU 3TOM YUUTEIb
MOKA3bIBACT MPEUMYIIECTBO B BU3yaJU3allMU 3aBUCHMOCTEN MEXI1y BEIMUYNHAMH, HATJIATHOCTD U
MHOTOMEPHOCTb);

] B BUJIE MATEMAaTHYECKUX YPABHEHUH: JaBaTh MAaTEMAaTUUECKOE OTIMCAHUE B3aMMOCBSI3U BEJINYHH,
MaTeMaTH4eCKoe 0000IIEHNE.



COAEPKAHHUE NPOI'PAMMBI

Paznen 1. OcHOBBI JKCTIEPUMEHTAJIBHONH XUMuM (22 4)

XuMus — HayKa SKCIIEpUMEHTANIbHAs. BBOIHBIN MHCTpYKTax no Th

Jlemoncmpayuonnstit Ikcnepumenm Ne [.O3HakomiieHHE C J1a0OpaTOPHBIM OOOPYAOBAHUEM;
puEMBI O€301TaCHOM PabOThI C HUM.

Ilpakmuueckan padoma Ne 1. TlpaBuiia TexHUKH O€30MACHOCTH TpH padboTe ¢ JaOOPATOPHBIM
obopynoBanueM. 3yuenue crpoenus miaMmeHn» MeTo/ bl MO3HAHUS B XUMUU. DKCIIEPUMEHTATbHbIE
OCHOBBI XUIMUU

Jlabopamopnuiit onvtm Nel.PaccMOTpeHHE BEIIECTB C PA3IMYHBIMU (PU3NYECKHUMH CBOWCTBAMH
(Menb, xKene30, IMHK, Cepa, BOAa, XJIOPUI HATpUs

Jlabopamopnuiii onvim Ne 2. «J]o Kakoil TeMIiepaTypbl MOKHO HarpeTh BEIIECTBO?»
Jlabopamopnutit onetm Ne3.VI3yueHue CBOICTB BEUIECTB: HArPEBAHHWE BOJbl, HArPEBAaHUE OKCHUJA
kpemuus (IV). Jlabopamopuwtii oneim Ne 4. «I3mepeHue TemiiepaTypbl KATIEHUS! BOJIBI C TOMOIIIBIO
JlaTYuKa TEeMIEpaTypbl U TepmomeTpay Jlabopamopnwiit oneim Ne 5.«OnpeneneHue TEMIIEPATypbl
IJIABJICHUS M KPUCTAJUIU3ALIMU METaJIIa

[IepBOHauUaNbHBIE XUMHUYECKUE MTOHATHS. YUCTBIE BEIIECTBA U CMECH

Jlabopamopnuiit onetm Ne6. ViccnenoBanue (PU3MYECKUX M XUMHUYECKMX CBOWCTB MPUPOJIHBIX
BEIIIECTB (M3BECTHAKOR).

Uucteie BemectBa u cMmecu. CrocoObl pasziefieHuss CMeceil: NIeCTBHE MarHuTOM, OTCTauBaHUE,
buabTpOBaHKE, BHITAPUBAHUE, KPUCTATUIU3AIUS, JUCTUILISIUA.

Jlabopamopnuwtit onvim Ne7. PazfieneHrue cMeCcH KeJNEe3HbIX OMUIOK U CEPBI C TOMOIIbI0 MarHUTa.
Jlabopamopnuiit oneim Ne8.IIpurotoBieHHE U pPa3ACIICHUE CMECH JKEJie3a M CEpbl, pa3jeiieHue
cMecu He(TH U BOJBI (pacCTUTEIHLHOTO Macia W BOJbl). Ilpakmuueckas paooma Ne 2. OBnaneHue
HaBbIKAMHU pPa3ZIelIeHUs OJHOPOJHBIX M HEOJHOPOJIHBIX CMeCed: OTCTauBaHHe, (UIBTPOBAHHE,
BbI[TAPMBAHUE, KPUCTAITU3AIMUS, TUCTUIUISALUS (TIEPETOHKA).

DuU3NYECKUE U XUMUUECKUE SIBJICHUS.

Jemoncmpayuonnwiii. Ikcnepumenm Ne 2. «BplgeneHue W IOMIOLICHHWE TEIUIa — IPU3HAK
XUMHAYECKON pEaKIUm»

Jlabopamopustit onvtm Ne9.Ilpumepbl (u3nueckux SBICHUM: CrubaHue CTEKISIHHON TpyOKH,
KUIISTYEHHUE BO/IbI, IIJIaBJIEHUE TapaduHa.

Jlabopamopuwtii.  oneim  Nel(.llpuMepbl  XMMHUYECKMX  SABJICHUN: TOPEHHE  JAPEBECHUHBI,
B3aMMOJICHCTBUE MpamMopa C COJAHOW KHCIOTOM. ATOMBI M MOJIEKYJbl, HOHBL. BemiecTtsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTpoeHusl. Kpucramindyeckue pemeTku.

Jlemoncmpayuonnstit onvim Ne 3.«TemrepaTypa IUIaBICHHSI BEIIECTB C pPa3HbIMU THUIAMHU
KPUCTAUINYECKUX pe€Tok» [IpocTeie u ciiokHbIE BEMECTBA. XUMUYECKUM JIEMEHT. XUMHUYECKUN
3HaK. [IpocTeie BemecTBa: METaIbl © HEMETAJUIBI.

Jlabopamopuwiit onotm Ne 11. 3HakOMCTBO C oOpasmamMul TPOCTBIX BEIIECTB: METAUIOB H
HeMeTaiuioB. OnucaHue CBOWCTB.

Jlabopamopnwuii onvtm Nel2.V3yuenue oOpa3loB METAUIOB W HEMETANIOB (Cephl, XKelesa,
anoMuHus, rpadura, Meau u ap.). CloKHbIe BEIIeCTBA X COCTaB U CBOMCTBA.

Jlabopamopnutit onvtm Ne 13. 3HakOMCTBO ¢ 00pa3liaMH CJIOKHBIX BEIIECTB, MUHEPAIOB U TOPHBIX
nopo. Onrcanue CBONCTB.

Jemoncmpayuonnuiii 3xcnepumenm Ne 4. «PaznoxxeHue BOJbI SJIIEKTPUIECKUM TOKOMY
Jlabopamopnuiit onvtm Nel4.VictibiTaHue TBEPIOCTH BEMIECTB ¢ MoMouiplo Kosuiekuuu «Illkana
TBEpIOCTH». POPMYJIbI CIIOKHBIX BelecTB. KaueCcTBEHHBIN U KOJIMYECTBEHHBIN COCTAaB BEUIECTBA.
Jlemoncmpayuonnwtit Ikcnepumenm Ne 5. «Paznoxkenue ocHoBHoro kap6onata wmenu (II)
(Manaxurta)»



@opMyJbl CIOXKHBIX BEIIECTB. KaueCTBEHHBIM M KOJMYECTBEHHBIM COCTaB BellecTBa. Ha3panus
CJIOKHBIX BeIIEeCTB. PeakTUBbI. DTUKETKHU. ['pynmnbl XpaHEHHs] PEAKTHUBOB. YCJIOBHUS XPAaHEHUS U
UCIIOJIb30BaHUs. 3aKOH COXPAHEHHS] MACChl BEILIECTB.

Jlemoncmpayuonnstit Ikcnepumenm Ne 6.«3aKOH COXpaHEHUS MacChl BEHIECTB» XHUMHUYECKUE
npeBpaiieHus. XUMHUYECKUE pPeaKIuu.

Jlabopamopnwtii onetm Nel5.1lpu3Hakyd TPOTEKaHUS XMMHUYECKUX PEAKIMN: HArpeBaHUE MEIHOU
IIPOBOJIOKW; B3aUMOJICCTBUE PACTBOPOB €AKOTO HATpa M XJOpUAa MEAH; B3aUMOJEHCTBUE
PacTBOPOB YKCYCHOM KHUCIOTHI U THIPOKapOOHATa HATPHUSI.

XHUMUYECKUE YpAaBHEHUA. BBINOIHEHNE TPEHUPOBOYHBIX YIPAKHEHUN IO COCTABJICHUIO YPAaBHEHUU
XAMHUYECKUX peakui THUIbl XUMUYECKUX PEAKIIAN

Jlabopamopnwtit onetm Nel6. Tunbl XMMHYECKUX peakiui: pasznoxkenue ruapokcuga menu (I11);
B3aMMOJIEHCTBUE Kene3a ¢ pacTtBopoMm xiopuna meau (II), BzaumoneiictBue okcuma meau (II) c
PacTBOPOM COJISTHOM KUCIIOTHI.

IToaroroska xk ' MA, BIIP.

Tecmoegwtit kKonmpop: «OCHOBBI SKCIEPUMEHTAIBHOU XUMUN.

Paznen 2. IIpakTuKyM 10 M3y4YEeHHIO ra30B: KUCJA0poaa v Bogopoaa (124)

Kucnopon. Peakuuu, ucronb3yembie sl HOTYyUYEHUS KUCIOPOIa B JabopaTopuun
Jlemoncmpayuonnstit 3kcnepumenm Ne 7. «llomydenue u cobrpanue Kuciaopojaa B 1abopaTopuu u
3al0JHEHUE UM Ta30MeTPa» XUMUYECKHUE CBOMCTBA KUCI0poaa. OKCHUIBIL.

Jlabopamopnutit onvim Nel 7.« openuie cepbl 1 pocdopa Ha BO3AYXE U B KUCIOPOIEH
Jlabopamopnutit onvim Nel 8.« openue xxesne3a, My, MarHusi Ha BO3AyX€ U B KUCIIOPOIE»
Jlabopamopusiit oneim Nel9. Paccmotpenue o0pasnoB okcuaoB (yrimepoma (IV), Bomopona,
docdopa, Mmeau, Kaibiws, xenes3a, kpemaus). [loagroroska k 'NA, BITP

Bo3nyx u ero cocras.

Jlemoncmpayuonnsiit s3xkcnepumenm Ne 8. «OnpenereHne coctaBa BO3IyXa»

Bomopon. Ilomyduenue Bomopoma. Mepsl 6e3omacHocTr mipu padbote ¢ Bomopomom. [Ipomepka Ha
gucToTy. I'pemyunii ra3. Jemoncmpayuonnwiii sxcnepumenm Ne 9. «llomyuenue u coOupanue
BoZopoaa B naboparopun. OnbiT Kapenauina» Xumudeckue cBorcTBa Bogopoaa. [Ipumenenue.
Jlemoncmpayuonnstit Ixkcnepumenm Ne 10.«IlonydyeHue BoIOpoJa peaklMed alIOMUHUS CO
CMechbl0 cynbdata Meau U Xxjopuia Hatpus» /Jemoucmpayuonusiit IKcnepumenm N
11.«3aHUMaTeNbHbIE OMBITHI C BOJOPOAOM: JIeTaromlasi 0aHKa, B3phIBAIOIIMECS ITy3bIpH, JIETAOIINE
MBUIbHbBIE IIAPUKH.

Tecmoeswtit konmpow: «IIpaKTHKYM 0 U3YYEHHIO Ta30B: KUCIOPOa U BOJIOPOIAY.

Paznen 3. IIpakTUKYM 10 M3yYEeHHUIO CBOMCTB BOABI U PacTBOPOB (13 4)

Bopna. Metoab! onpeiesieHns cocTaBa BOABI - aHAJIA3 U CUHTES.

Jlabopamopnetit oneim Ne 20.«OnpeneiieHHe BOJONPOBOAHON U JUCTUIUIMPOBAHHOW BOABDY
PuU3NYECKNE U XUMUYECKHUE CBOMCTBA BOJIBL.

Jlabopamopnuwtit onvtm Ne21.0Oxpacka MTHAMKATOPOB B HEUTpAIBHOM cpejie

Jlabopamopnuiit onvim No22.CpaBHeHue npoO BOABI: BOJAOIPOBOIHOMN, U3 TOPOJCKOTO OTKPHITOTO
Bogoema. Boma — pactBopurens. PacTBopsl.

Jlabopamopueiit oneim Ne 23. «U/3yueHue 3aBUCHUMOCTHM PAcCTBOPHUMOCTH BEIIECTBA OT
TemriepaTypbl» HacblllieHHbIE U HEHACHIIIIEHHBIE PACTBOPHI.

Jlabopamopnuwiit onvim Ne 24. «Haodno0enue 3a pocmom Kpucmainiioey

Jlabopamopmnuwtit onvim Ne 25. «llepecviujennutii pacmeopy

Ilpakmuueckaa padoma Ne 3 «Onpedenenue KOHUEHMPAUUU GEULECNE KOJIOPUMEMPUUECKUM
MemoooM no KanuodpoeouHomy papuxy»

Kpucramnoruaparsi.

Jlabopamopnuwtii onvim Ne 26.«Onpeodenenue memnepamypul pasioxHceHus KpUcmaiioZuopama



IToaroroska xk ' A, BIIP

Tecmogoiit Konmpons: «IIpakTUKyM IO U3y4EHUIO CBOMCTB BOJBI U PACTBOPOBY.

Paznen 4. OcHoBBbI pacueTHoO xumum (6 4)

Mones — enuHMIIAa KOJIWMYECTBA BewlecTBa. MomsipHass macca. BplunciieHHST N0 XMUMUYECKHM

ypaBHeHUsIM. 3aK0H ABorajipo. MossipHbIiil 00beM razoB. OTHOCHUTENbHAS NIOTHOCTh I'a30B.

O6paboTKka SKCHEPUMEHTAJBHBIX JaHHBIX C HCIIOJb30BaHuEM IHbpoBoi naboparopuu «Touka

pocta».Utenue rpadukoB, quarpaMm

Pa3zpea S. IIpakTUKYM IO M3YYEHUI) CBOMCTB BelIECTB OCHOBHBIX KJIACCOB HEOPraHUYECKHX

coequHeHui (16 4)

Oxcunpl: knaccudukaus, HOMEHKIaTypa, CBOMCTBA, TOJydeHHE, TPUMEHEHNE.

Jlabopamopnuiit onetm Ne27. HaGnrofgeHue pacTBOPUMOCTH OKCHJIOB aTIOMHUHMSI, HATPUS, KaIbITUs

u Mmeau B Bojae. Jlabopamopuwtit onvim Ne28.OmnpeneiieHre KHCIOTHOCTU-OCHOBHOCTHU CpPEbl

MOJYYEHHBIX PAaCTBOPOB C IOMOIIBIO HHAUKATopa. Jladopamopustit onvim Ne29. Ilonydenue

YTJIEKUCIIOTO Ta3a U B3aUMOJIEUCTBUE €T0 C U3BECTKOBOU BOJIOU.

['unpoxcuasl. OcHOBaHuMS: KiaccuUKallisa, HOMEHKIATypa, MoJy4YeHue.

Jlabopamopnutit oneim Ne3(.B3aumonericTBre OKCUAOB Kablus U Gpocdopa ¢ BOJOM, onpeaesieHre

XapakTepa 00pa30BaBIIETOCcs THAPOKCHIA C TOMOIIBIO HHIUKATOPA.

Jlabopamopuuwtii oneim Ne 3 1.«Onpenenenne pH pa3inuabiX cpeny

Ilpakmuueckaa pavoma Ne 4 «Onpenenenne pH pacTBOpOB KUCJIOT U IIEIOUECH

XUMHUUYECKHE CBOMCTBA OCHOBaHUM. Peakuus HeiTpanuzanuu. Okpacka HHAMKATOPOB B IIEJIOYHOU U

HEUTpaJIbHOM cpenax. [[ppuMeHeHne OCHOBaHUN.

Jlabopamopnuwtit onvim Ne 32.«Peakuysi HeUTpaIn3auum».

Jemoncmpayuonnwiii 3xkcnepumenm Ne 12.«OcuoBanusi. TernoBoit 3pPexT peakuu rufpokcuia

HATPUS C YIIIEKUCIBIM Ta30M»

Jlabopamopnuiii onvim Ne33.B3auMoaeiicTBUE paCTBOPOB KUCIIOT CO IIETOYAMH.

Jlabopamopmnuwtit onvim Ne34.1lonyueHue HEpACTBOPUMBIX OCHOBAHUN U MCCIIEIOBAHUE X CBOMCTB

(ra mpumepe runpokcuaa meau (II)). AmdboTepHble OKCHUIBI U THAPOKCH/TBI.

Jlabopamopnuwtit oneim Ne35.1lonyuenne ampoTepHbIX OCHOBAHUM W MCCIIEIOBAaHUE UX CBOMCTB (Ha

npumepe ruapokcuaa uuHka (II)). Kucnorsl. Cocras. Knaccudukanusa. Homenknarypa. I[lonyuenue

KHCJIOT.

XUMHUUYECKHUE CBOUCTBA KHUCIIOT

Jlabopamopusiit oneim Ne36.BzaumoneiicTBue MeTayuioB (MarHus, IMHKA, jKejie3a, MEAH) C

pactBopamu Kuciot. Jlabopamopnutit onetm Ne37.BzaumoneiictBue okcuna meau (II) u oxcuna

[IUHKA C PacTBOPOM CEPHOM KUCIOTHI. Jladopamopuwiii onvim Ne38. B3aumoneiicTBUE pacTBOPOB

KHUCJIOT C HEpACTBOPUMBIMH OCHOBAHUSIMH.

Conu. Knaccudukanus. Homenknatypa. CriocoObl mogydeHHs coeit

Ilpakmuueckasa paooma Ne 5. «IlonyyeHre METHOTO KyIIOpOCa»

CaoiicTBa coneil. 'eneTnueckas cBsi3b MEKy OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUN

IIpakTnyeckas padora Ne6.Pemenue sKcnepuMEHTaNbHBIX 3adad no TeMme «lIpakTukym mno

M3YyUYECHUIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOB HEOPraHMYECKHX coeauHeHui» lloaroroBka k

['1A, BIIP

Tecmogviit konmponav: «IIpakTUKyM 10 HW3yYEHHIO CBOWCTB BELIECTB OCHOBHBIX KJIACCOB

HEOPTaHUYECKUX COEAUHEHUID.

Paznen 6. MHoroodpasue XuMU4eCKHUX PeaKUMH B IKCIIEPUMEHTAIbHOU xuMuu (154)
Knaccudukanysa XuMUYecKUX peakluid, peakiud COeAMHEHUS, Pa3I0KEHUs, 3aMeIlleHNs], OOMEHa.

OKHMCIUTENBHO - BOCCTAaHOBUTENbHBIE peakuuu. OKHUCINUTENb, BOCCTAHOBHUTEINb, IPOLIECCHI

OKHCIICHMS, BOCCTaHOBJEHHsA. (COCTaBJIEHUE YpPABHEHUW OKHCIHMTENBHO - BOCCTAHOBUTEIIBHBIX

peaxIuii C MOMOIIBI0 METO/1a JIEKTPOHHOTO OaaHca.



TemnoBbie 23(HEKTH XUMUYECKUX PEAKITUN. IKIOTEPMHUUECKUE U SHTOTEPMHUUCCKUE PEAKITUH.
TepMmoxumuueckue ypaBHeHus. emoncmpayuonnstii onvim Ne 39

«Tennoeoit y¢pghexm pacmeopenus eeuwgecme 6 60oe»
Hemoncmpauuonnstii onvim No40

B3anMoielicTBUE IIMHKA C COJITHOM U YKCYCHOM KHCJIOTaMH.

B3aumopencTBue rpanyIMpOBaHHOTO IMHKA U [IMHKOBOW MBUIU C COJITHOM KHUCIJIOTOM.
B3aumoneiicteue okcuaamenu(Il) ¢ cepHoit KUCI0TOM pa3HON KOHIIEHTPAIUU NPU
Pa3HBIX TEMIIEpATYpPaX.

Jlabopamopnwtit onvim Nedl «H3menenue pH ¢ xo0e okucaumenvno-eoccmano-
GUMEIbHBIX PEAKUUIL
CKOpOCTh XMMHYECKMX peakuuid. DakTopbl, BIMSIOLME HA CKOPOCTh XUMUYECKHX PpPEaKIUH.
[IepBoHavaIbHBIE NIPEJICTABIICHUS O KaTaIu3e.
Hemoncmpayuu. /lemoncmpayus onvlmos, GulACHAIOWUX 3A6UCUMOCHb CKOPOCMU XUMUYECKUX
peaxyui om paziuynvix paxmopos. Tabauywvr « Obpamumsie peakyuuy, «Xumuueckoe pasHosecuey,
«Cropocmb XumMuyeckou peaxyuu).
Pacuemmnuie 3a0auu. Pacuemvl no mepmoxumMuieckum ypasHeHusM.
Ilpakmuueckasa pavoma Ne7. H3yuenue enuanus ycio6uil npoeedeHuss XumMuieckoil peakyuu Ha
eé cKkopocmb.

Oo6patumblie peakiuu. [ToHsITHE 0 XUMUYECKOM PAaBHOBECHH. DIIEKTPOTUTHUECKAS TUCCOLIUALIUS.

Jemoncmpayuonnwtiit onoim Ne42 Hcnvimanue pacmeopos eeuyecme Ha In1eKmpuiecKyio
nposooumocme. /leusricenue uOH08 6 I1eKMPUUECKOM noJle.

XHUMHYECKHE pC€aKuun, HAYIHEC B BOAHLEIX paCTBOpPaAx. QHCKTPOJ'II/ITBI 1 HCBJICKTPOJIMUTEI. HoHsbI.
KaTtuoHbl 1 aHUOHHEI. FI/I,Z[paTHa}I TCOpUA paCTBOPOB. BHCKTpOJII/ITI/ILICCKa}I AJucconuanmsa KucCJjioT,
OCHOBaHI/Iﬁ, coneit. CraOble U CHIIBLHBIC QJICKTPOJIUTHI. CreneHb JUCCOHralnu.

Jlabopamopnuwtit onvim Ne 43 «Cunibnule u ciadvle 371eKmpoaunovh)

Peaktiun nonnoro oomena. Jlabopamopnutii onvim Ne 44 « Bzaumooeiicmeue zuopoxcuoa odapus c
CEpHOIl KUCI0moib)

Jlabopamopnuti onvim Ned5 «Oobpazoeanue coneii aMMOHUAY
VYcnoBus nporekaHuss peakuuii oOMeHa 10 KOHLA. XMMHMUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPraHWYECKUX COEAMHEHUI B CBETE MPEACTABICHUN 00 3JIEKTPOJMTHYECKOW IHCCOUMALUU H
OKHCJIUTENBHO — BOCCTAHOBHUTEIIBHBIX PEAKIIHSIX.
[ToHsiTHE O TUAPOIU3E COJIEH.
Pacuémul no ypasnenuam xum. peakyui, eciu 00HO U3 geuwyecme 0aHo 8 usdvimxe.
Hemoncmpayuu. Hchvimanue pacmeopos eewecme Ha 31eKmpudeckyio npoooumocms. /leudicenue
UOHO8 8 dnekmpuueckom noie. Jlabopamopuvie onvimel. Peaxyuu obmena medncoy pacmeopamu
9NEeKMPONUMNOS.
Ilpakmuueckana padooma Ne8. Pewenue 3Kkcnepumenmanvuvlx 3adau no meme «Ceoiicmea
Kuciom, 0CHOBAHUIL U CONlell KAK 3J1IeKMPOIUNO6y.
TecTOBBIA KOHTPOJIb.
Paznen 7. OCHOBBI ONBITHO-3KCIIEPUMEHTAJIbHON U NMPOEKTHOM eATeIbHOCTH (161)
TexHuka O0€30IIaCHOCTH TPU BBINOJHEHHH CAMOCTOSITENBHBIX OINBITOB M JKCIEPUMEHTOB B
JOMAIIIHUX YCJIOBUSX U C UCIOJIb30BAaHUEM 000PYI0BaHUS XUMUYECKON J1a00paTopuu.
XHUMUYECKUM aHAIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN
TeopeTrueckne OCHOBBI OMBITHO-IKCIIEPUMEHTAIIBHON M MPOEKTHOM AesITenbHOCTU. BBIOOp Tembl
npoekTa. [lmaHnpoBaHue 1ESITEIbHOCTH.
[TonroroBka mpoekra. COop wuHpOpMaMU MO [AaHHOM Teme. MojaenupoBaHUE NPOEKTHOU
NeSITeIbHOCTH. BhInoHeHNe y4eOHbBIX TPOEKTOB, OMBITHO-3KCIEPUMEHTAIBHBIX PabOT.
IIpakTuyeckue padorbl Ne 9-13 o TemMaM npoekToB yuanuxcs. [loaroroBka yueGHbIX TPOEKTOB K
3aIINTe



IIpome:kyTouHas arrecTanms. 3alUTa MPOEKTOB. TeCcTOBbIN KOHTPOJIb.

Temamuka OnvIMHO-IKCNEPUMEHMANbHBIX U  HPOEKMHBIX padom ¢  UCHONb306AHUEM
ooopyoosanusa yenmpa « Touka pocmay:
. DKcnepTru3a MpoAYKTOB MUTAHUS IO YIIaKOBKE.

. Onpeenenne kauecTBa BOJIOIPOBOJHOM BOJIBI.

. Onpenenenre CBOMCTB BOJIOMTPOBOAHON U TUCTUILIMPOBAHHOM BOJIBI.

. KucnotHocTh aTMOC(epHBIX OCaTKOB.

. [lony4yeHnue kpuctaioruapara MEIHOro Kyrnopoca. 6.HabmoieHre 3a pocTOM KpUCTAIIIOB.
. [Iomydenue nepecelleHHbIX PacTBOPOB.

O N D A W N =

. Onpenenenne TeMrepaTypbl pa3iokKeHUs1 KpUCTAUIOTHAPaTa.

9. Onpenenenre KUCIOTHOCTH TTOYBBI.

10. V3yueHue mea04HOCTH Pa3InYHbIX COPTOB MbLJIAa M MOIOILIUX CPEJICTB.

11. NunukaTopHbie CBOMCTBA Pa3IMYHBIX PACTEHUN U LBETOB (C onpenenennemM pH pactBopoB).
12. Onpexnenenue kauecTBa XJieOOMEeKapHON MyKHU U XJieoa.

13. Onpenenenue KayecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

14. Onpenenenne 3aBUCUMOCTH M3MeHEHUs pH LIEIBHOrO M MacTepU30BaHHOTO MOJIOKA OT CPOKOB
XpaHEHUs.

15. OuncTka BOABI IEPETOHKOM.
16. OuricTka BOABI OT 3arps3HEHUM.

17. IlpurotoBieHre NOYBEHHOM BBITSKKU U onpeaesneHue ee pH.
18. Onpenenenne CTENeHN 3aCOJIEHHOCTH MTOYBHI.

19. KonnuecTBeHHOE ONpeIEIEHUE 3arpsI3HEHHOCTH BELECTBA.
20. Omnpenenenne maccel okcuma meau (II), obmapyxkenme oxcuma yriaepoma (IV) m Bomsl,
MOJTy4aeMBbIX TIPU Pa3I0KEHUH OCHOBHOTO KapOoHaTa Meu (Majlaxura).

21. Tlonyuyenue, cobupanve W ujaeHTU(DUKALMSA Ta30B (BOAOPOJA, KUCIOPOJA, YIJIEKUCIOro rasa,
aMMUaKa), MOHTaX COOTBETCTBYIOLIUX MPUOOPOB.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI

Jluunocmmuole pe3ynomantvl
Obyuarowuecs: NOAYYUmM 803MONCHOCIb 01 YOPMUPOBAHUS cledyiowux audHocmuulx YV/I:
] onpeneneHrne MOTUBALMU U3YUYEHUS! yUeOHOT0 MaTepHana;

|| OLICHMBAaHHUE YCBAaMBAaeMOTO yUeOHOr0 MaTepuaia, HCXOs U3 COMATbHBIX U JIMYHOCTHBIX
LICHHOCTEM;

] IOBBIIIIEHNE CBOETO 00Pa30BATEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHUIO OCHOBHBIX
UCTOPUYECKHUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XUMHUU U OOIIECTBA;

|| 3HaHKWE MPABUJI MOBEACHUS B UYPE3BbIYANHBIX CUTYaLIMIX;
] olleHMBaHME COLMATBLHON 3HAUMMOCTH Mpodeccuii, CBI3aHHBIX C XUMUEH;

] BmajgeHue mpaBuiaMu 0€30IMacHOro 00paIeHus ¢ XUMUYECKMMHU BEIIECTBAMH B 000PYI0BaHHUEM,
MPOSIBJIEHUE IKOJIOTUYECKON KYJIbTYPHI.

MemanpeomemHnbie pe3yibmamol

Pecynamusnvie

Obyuarowuecs ROIYYUM B03MONCHOCIL 0151 (hopmuposanus credyrowux pecyiamuehvlx Y'VJ/I:

] mesienosiaranye, BKIKOYas MOCTAHOBKY HOBBIX II€JIeH, MpeoOpa3oBaHue MPAKTHUYECKOHN 3a/1au B
MO3HABATEIbHYI0, CAMOCTOSITEILHBIN aHAIN3 YCIOBUM JOCTHKEHHUS 11€JIM Ha OCHOBE Y4&Ta
BBIICJIICHHBIX YYUTEIIEM OPUCHTUPOB JEHCTBUS B HOBOM y4€OHOM MaTepHalie; IJIaHUPOBAHUE Ty TH
JIOCTIDKCHHUS 1ICJICH;

] ycTaHaBJICHUE TIEJICBBIX IPHOPUTETOB, BBIJICIICHIE AIbTEPHATUBHBIX CIIOCOOOB JTIOCTIKECHHUS TICITN
1 BbIOOp Hanbosee 3pheKTHBHOTO CIOCc00a;

] ymMeHHe CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMSI M YIIPABJIATh UM;

] ymMmeHue NpUHUMAaTh PELlIeHUs B MPOOJIEMHON CUTYaIINH;

] mocTaHOBKA y4eOHBIX 3a/1a4, COCTaBJICHHE IJIaHA U TIOCIIEIOBATEILHOCTU JEHCTBUM;
] opranuzarusi pabo4ero MecTta Mpu BBITOJIHEHUH XUMUUYECKOTO SKCIIEPUMEHTA;

] mpOrHO3UpPOBAHHUE PE3YJILTATOB O0yUEHUS, OLIEHUBAHUE YCBOCHHOI'O MaTepuasa, OlleHKa KadecTBa
¥ YPOBHSI MOTYYECHHBIX 3HAHWM, KOPPEKLIKA TUIaHa U CII0Cc00a JeHCTBUS MPU HEOOXOAUMOCTH.
llo3nasamenvhoie

Obyuarowuecs: NOIYUUM B03MONACHOCb 01 POPMUPOBAHUSL CledVIowux no3nasamenvhvlx YV/I:

] moMCK U BbIACIIEHUE HHPOPMAIIHH;

] aHanmM3 yCIOBHM 1 TpeOOBaHMI 3a7a4r, BRIOOP, COTMIOCTaBICHNE U 000CHOBAHUE CITOCO0A PEIICHUS
3314w,

] BBIOOp HamOoIiee 3PhEeKTUBHBIX CITIOCOOOB PEIICHHS 33/1aul B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

] BEIIBIDKEHHE M 0OOCHOBAHHUE TUTIOTE3BI, BRIOOP Criocoba e€ mpoBepKHu;

] caMOCTOSITENIBHOE CO3/IaHUE AITOPUTMA AEATENBHOCTH MPU PELIEHUH ITPOOJIEM TBOPUECKOTO U
IIOMCKOBOT'O XapaKTepa;
] yMeHHs XapaKTepru30BaTh BEIIECTBA [0 COCTaBY, CTPOSHHUIO U CBOWCTBAM;

| onMchIBaHUE CBOMCTB: TBEPABIX, KUAKUX, TA3000pa3HbIX BEIIECTB, BHIJCICHNUE UX CYIIECTBEHHBIX
IIPU3HAKOB;

] m300paxkeHne cocTaBa MPOCTEUIINX BEUIECTB C MOMOIIBI0 XUMUUECKUX (POPMYIT U CYIIIHOCTH
XUMUYECKUX PEAKLUN C IOMOLIBI0O XUMUYECKUX YPAaBHEHU;

] mpoBeaeHUe HAOIO/ICHUA, ONICAaHUE PU3HAKOB U YCIIOBUN TEUEHUSI XUMUYECKUX PEAKIIHiA,
BBITIOJIHEHUE XUMUYECKOT0 AKCIIEPUMEHTA, BHIBO/IbI HA OCHOBE aHaliM3a HaOII0IeHUH 32



HKCIIEPUMEHTOM, PEIICHUE 3a/1a4, OJyUYeHUEe XUMUYECKON HH(OpMaLMK U3 pa3IMuHbIX
VCTOYHUKOB;

0 YMCHHUC OPIraHU30BbIBATH UCCIICAOBAHUC C ICJIBIO ITPOBCPKU IT'MITIOTE3;
0 YMCEHHC ACIATh YMO3AKIIOYCHUA (I/IHILYKTI/IBHOC H 110 aHaJ'IOFI/II/I) N BBIBO/JBI,

] ymeHue 00beKTUBHO OLIEHUBATh MH(GOPMALIMIO O BEIIECTBAX U XMMUYECKUX MPOIECccax,
KPUTUYECKA OTHOCUTHCS K TICEBIOHAYYHON MHGOPMALIIH.

Kommynuxamuenvie

Obyuarowuecs: NOIYUUM 803MONACHOCHb 01 POPMUPOBAHUSL CAEOVIOWUX KOMMYHUKamusHvlx YV][
] MOJTHOE ¥ TOYHOE BBIPAYKEHHUE CBOMX MbICIIE B COOTBETCTBUH C 3aJja4aMU U YCIOBUSIMHU
KOMMYHUKAIIHH;

] ameKBaTHOE MCTIOIh30BAHNUE PEUYCBBIX CPEJICTB JIJISl yUACTHS B IUCKYCCUH U apTYMEHTAIIUHA CBOSH
MO3UIINN, YMEHHUE TIPEICTABIIATh KOHKPETHOE COJIEPKAHUE C COOOIIEHUEM €T0 B MUChbMEHHOM U
YCTHOU (opMe, OTpeie]ICHHE CITIOCOO0B B3aUMOICHCTBHS, COTPYAHIUUECTBO B IIOMCKE U cOOpe
uHpopmanmy;

] ompezenenue cnoco00B B3aMMOACHCTBYSI, COTPYIHUYECTBO B TIOMCKE U cOOpe MHPOpMAITUH,
y4acTHe B IUAJIOTe, MJIaHUPOBAHUE OOIIUX CTIIOCOO0B pabOTHI, MPOSIBIICHNE YBAKUTEITHHOTO
OTHOIICHUS K IPYTHM YYaITUMCS; OTIMCAHNE COJEPKAaHUS BHIMIOTHIEMBIX EHCTBUH C LIETbIO
OpPUEHTUPOBKH B MPEIMETHO- MTPAKTUYECKON JACSITEIFHOCTH; YMEHHSI YIUTHIBATh pa3HbIC MHCHHSI U
CTPEMUTHCS K KOOPAUHAINH PA3IMYHBIX TTO3UIIUNA B COTPYIHUYECTRBE;

1 hopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIIHIO, ApTYMEHTHUPOBATH M KOOPIMHUPOBATH €€ C
MO3UIUSIMU MAPTHEPOB B COTPYJHUUECTBE MTPH BHIPAOOTKE OOIIETo PEIIeHUsI B COBMECTHOM
NEATEIIbHOCTH;

[} OCyIIEeCTBIATH B3aUMHBIN KOHTPOJIb M OKa3bIBATh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aHMOITIOMOIIIb;

] mmaHupoBaTh 00IIMe CIOCOObI PAOOTHI; OCYIIECTBISITH KOHTPOJIb, KOPPEKIIUIO, OLIEHKY JEHCTBUN
napTHEpPA, yMETh YOeKIaTh;

] uCcToNBb30BaTh AJIEKBATHBIE S3BIKOBBIE CPEACTBA AJI1 OTOOPAKEHUSI CBOMX YYBCTB, MBICIIEH,
MOTHBOB U OTPEOHOCTEI; 0TOOpaxaTh B peuu (onucanue, 00bsICHEHUE) COJEPKaHNE COBEPIIAEMBIX
NEeWCTBUH, KaK B (popMe rpoMKOM COIMATM3UPOBAHHON peur, Tak U B (popMe BHYTPEHHEH peun;

] pa3BUBaTh KOMMYHUKATHBHYIO KOMITETEHIIUIO, UCTIOIL3YS CPEACTBA YCTHON M MTUCHMEHHOM
KOMMYHUKAITMH TpU paboTe ¢ TeKCTaMH YYeOHHUKA U IOTIOJTHUTEILHOM JINTEPaTypOi, CIIPAaBOYHBIMU
TaOIHUIIAMU, IPOSIBIISITE TOTOBHOCTH K YBAXEHUIO MHOW TOYKH 3PSHUS TIPHU 0OCYKIECHUU PE3yIbTaTOB
BBITIOJTHEHHON PadOTHI.

Ilpeomemmnnie pe3yivmamal

Obyuarowuecs HaAyYUmcs:

] mpUMEHSITh OCHOBHBIE METObI TIO3HAHMSI: HAOIIOACHHE, U3MEPECHHE, YKCIIEPUMEHT;

] onmuChIBaTh CBOMCTBA TBép,Z[I)IX, KNIKHX, F33006p8,3HI)IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHEIC
IMPU3HAKH,

0 PaCKpPbIBATb CMBICJII 3aKOHAa COXpPAaHCHHUA MACChI BEIICCTB, aTOMHO-MOHGKYHHpHOﬁ TCOPHUHU,

0 pas3indaTb XUMHUYCCKHE U q)HSI/IIICCKI/Ie SABJICHUAA,

] Ha3BIBATh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUCCKUX PCAKITHIA;
] cobmronaTh npaBuiia 6€30MacHOi paboThI MPU MPOBEACHUU OIBITOB;
] moBp30BaThCS TA00PATOPHBIM 000PYIOBAaHUEM U TIOCYION;

|| momy4atb, coOMpaTh ra3000pa3Hble BEIIECTBA U Paclio3HaBaTh UX; XapaKTepPHU30BaTh (PU3NUECKUE
Y XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIAaHUYECKUX COEAUHEHUM, IPOBOAUTH OIIBITHI,
NOATBEPKIAAIOIINE XUMUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;



] pacKkpbIBaTh CMBICI OHSTUS «PACTBOP», BBIUUCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BELIECTBA B
pacTBOpPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JIE pACTBOPEHHOTO BEIIECTBA;

0 XapaKTCPHU30BaATb 3aBUCUMOCTD (1)I/ISI/IIICCKI/IX CBOMCTB BCHICCTB OT THUIIA KpHCT&HJ’II’I‘ICCKOﬁ
pCI_HéTKI/I, OIpCACIIATL BUA XUMMYECKOU CBS3H B HCOPraHU4YCCKNX COCAMHCHUAX

] pacKpbIBaTh OCHOBHBIC TIOJIOXKCHHS TCOPUH DICKTPOTUTHICCKON TUCCOIUAIIAN, COCTABIISATh
YPaBHEHUS AJICKTPOTUTHICCKON TUCCOIUAIINN KUCIIOT, IIeJI0uei, CoJiel U peakuii HOHHOTO
oOMeHa;

[l PaCKpbIBATh CYHNIHOCTb OKHUCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, OIpCACIIATE OKUCIIUTCIIb U
BOCCTAHOBUTCIIb, COCTABJIATL YPABHCHUS OKHCIUTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKum”I;

] Ha3bIBaTh (PaKTOPHI, BIUSAIONINE HA CKOPOCTh XMMHUECKON PEaKInu;

] XxapaKTepH30BaTh B3AaMMOCBSI3b MEXK/ly COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIIIOB U
METAaJIJIOB;

0 IMPOBOJUTL OIIBITHI ITO MOJYUYCHHUIO U U3YUCHHUIO XUMHYCCKHUX CBOMCTB Ppa3INYHbIX BCIICCTB,

] rpaMOTHO O0OpaILaThCs C BEIIECTBAMU B IIOBCEIHEBHOM JKU3HHU.

Odbyuaruiueca noayuum 603IMOHCHOCHb HAYUUMBCA:

[} BBLABUIaTh U IIPOBEPATH SIKCIIEPUMEHTAIIBHO MUITOTE3bI 0 XMMUYECKUX CBOWCTBAX BEILLECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYIIaTh B XUMUYECKUE PEAKIIUU, O XapaKTepe U
IIPOAYKTAaX Pa3IMYHbIX XUMAYECKUX PEAKLINN;

] XapakTepu30BaTh BELIECTBA 10 COCTAaBY, CTPOCHUIO M CBOMCTBAaM, YCTaHABIMBATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXY JaHHBIMHU XapaKTEPUCTUKAMH BEIIECTBA;

[} cOCTaBIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHHUS 10 COKPALIEHHBIM HOHHBIM
YPaBHEHUSM;

[ IMPOTrHO3UPOBATH CIIOCOOHOCTh BCIICCTBA ITPOABIIATE OKHCIUTEIBHBIC HJIM BOCCTAHOBUTCIILHBIC
CBOMCTBA C y‘{éTOM CTCIICHEH OKHCJICHUS 9JICMCHTOB, BXOAAIIKUX B €0 COCTAaB,

| BBIIBUTaTh U IMPOBEPATH SKCIICPUMCHTAJIBHO T'HIIOTE3bI O pE3yJabTaTax BOS,IICﬁCTBI’IH Pa3JINYHbIX
q)aKTOPOB Ha UIBMCHCHHEC CKOPOCTHU XUMHYECKOU pPCaKIuu;

] ucronb30BaTh MPUOOPETEHHBIE 3HAHUS JJISI SKOJIOTUYECKH TPAMOTHOIO MOBEJICHUS B
OKpYXarolen cpeae;

] UCTIoMB30BaTh MPUOOPETEHHBIE KITFOYEBBIC KOMIIETCHITUH TPY BBHITIOJTHEHUH MMPOEKTOB U PEIICHUN
y4e0HO-MCCIIeIOBATENBCKUX 33]1a4 10 U3YUYEHUIO0 CBOWUCTB, CIIOCOO0B MOTYYSHUS U PACTIO3HABAHUS
BELLECTB;

] 00BEKTUBHO OLIEHUBATh MH(GOPMAIHIO O BEIIECTBAX U XMMUUYECKUX MPOIIECCaX;

] oco3HaBaTh 3HAUEHHE TEOPETUUECKUX 3HAHUHN IO XUMUU ISl PAKTUYECKOU JIEATETbHOCTH
4eJI0BEKa;

CO3/71aBaTh MOJICJIA U CXEMBbI JUIsl pelIeHUsI y4eOHBIX U MO3HABATENbHBIX 33/1a4; TOHUMATh
HEO0OXOAMMOCTb COOJIIOICHUSI PENMCAHUMN, TPEIJIaraéMbIX B MHCTPYKIUSAX MO UCIIOJIb30BAHUIO
JIEKapCTB, CPENICTB OBITOBOM XUMUU U JIP.



DopMBbI KOHTPOJIA

Dopmuposanue UKT-komnemenmnocmu odyuaroumuxcs
Y4yeHUK Hay4YUTCH:
- UCTIOJIb30BATh Pa3HbIE IPUEMbI TOMCKA HH(POPMAIIMK HA IEPCOHATILHOM KOMITBIOTEpPE B
00pa3oBaTesbHOM MIPOCTPAHCTBE C UCIOJIb30BaHUEM 000pYI0BaHUs IM(PPOBOIL 1abopaTtopuu;
- HCTIOJIB30BATh PA3IMYHBIEC CIIOCOOBI XpaHEHHUS U BU3yalln3alluil HHGOPMAIIMH, B TOM YHCIIE, B
rpaduyeckoit popme
Dopmuposanue KOMREMEHMHOCIMU 8 0ONACMU ONBIMHO-IKCREPUMEHMAIbHOU U NPOEKMHOTL
deamelbHOCMU
VY4eHUK HayYUTCS IJIAHUPOBATH U BBIMIOJIHATH yY€OHOE UCCIIEJOBAaHUE U yUEOHBIN MPOEKT,
UCIIOJIB3YS 000pYyI0BaHUE, MOJCIIN, METObI, IPUEMBI, aJICKBaTHbIE UCCIIETyEeMOM pobieMe.
YYeHHK NOIyYUT BO3MOKHOCTh HAYUYUTHCS CAMOCTOATENIBHO 3ayMbIBAaTh, INITAHUPOBATh U
BBITMIOJHATH Y4eOHOE HCCIeI0BaHuE, YIEOHBIN U COIMANBHBIN MPOEKT M0 €CTECTBEHHOHAYYHON
HaIIPaBJICHHOCTH.
Yuem pezynomamoe eneypounoit oeamenvnocmu
Dopmbl U NEPUOOUUHOCIL KOHMPOJISL
Bxoonou konmpoib IPOBOJIUTCA B HaYaje y4eOHOro roja Jijisl IpOBEPKH HAYaJbHBIX 3HAHUH U
yMeHUM 00y4aronmxcs.
Texywuti KoHmMpob IPOBOAUTCS HA KAXKIOM 3aHITHHU B (OpME MeIarornyecKoro HaomoAeHus.
Tecmosblu KoHmMpoab OCYIIECTBISAETCS 0 OKOHYAHUH U3YUEHUS KaXI0ro pa3aena.
IIpomesicymounas ammecmayus NPOBOAUTCA B KOHIIE Y4EOHOTO Toa B (pOpMe 3aIUThI IPOEKTa,
M03BOJIAET IPOBECTH aHAJIN3 PE3YJIbTATUBHOCTH OCBOCHUS 00YYaIOIIUMUCSA OCHOB OIBITHO-
DKCHEPUMEHTAIBHON U ITPOEKTHOU IEATEIBHOCTH JAHHOTO KypCa BHEYPOUHOU IESITENBHOCTH
«DKCIIEpUMEHTAIIbHAS XUMUSD.
Kpumepuu oyenku pe3ynomamog 0c60eHus npozpammul Kypca
Pa6ota oOy4aromuxcst OleHUBAETCs MO TPEXYPOBHEBOM IIKaje, MPeAroararoniei Haauane
CIEIYIOIIMNX YPOBHEN OCBOEHUS NPOTPAMMHOIO MaT€pHUAIA: BBICOKUMI, CPETHUM, HU3KUM.
Bbicoknii ypoBeHb: 00y4aromuics JeEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTD U
3aMHTEPECOBAHHOCTH B 00pa30BaTENIbHOMN ACSITEIbHOCTH, IPOSBIIAECT UHULIMATUBY, HE TIPOITYCKAET
3aHATHS 0€3 YBaXXUTEIIbHOW MPUYMHBI, JEMOHCTPUPYET BHICOKUN YPOBEHb 3HAHUN U KOMIIETEHIUH,
BJIaJICET HA BBICOKOM TBOPUYECKOM YPOBHE MPUOOPETEHHBIMU B X0JI€ U3YUEHUS IPOrPAMMBI
YMEHHUSIMU U HaBBIKAMH;
Cpeanuii ypoBeHb: 00y4aromuics 1€MOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTD B
00pa30BaTeNIbHOM JIeATEIbHOCTH, MPOSIBIISIET XOPOILINI YPOBEHb 3HAHUN U KOMIIETCHIIN;
WHUIMATUBBI HE MPOSIBIISIET, HO CIIOCOOEH MOIEP)KUBATh MHUIIMATOPA B MpEAJIaraeMoM IoJie
NEATEIBHOCTH, B JOCTATOYHOM CTEIIEHH BJIAJIEET MOJy4AEMbIMU B XO/1€ U3YUEHUS IPOTPAMMBI
YMEHHUSIMU U HaBBIKAMH;
Hu3kuii ypoBeHb: 00y4arouiics IeMOHCTPUPYET HETOCTATOYHYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTH B 00Pa30BaTEIbHOM I€ATEIHHOCTH, MOCEIIAET 3aHATHUS OT CIydasl K CIIydalo,
MOKa3bIBACT YAOBICTBOPUTENbHBIN YPOBEHb 3HAHUN U KOMIETECHIIUMN, B IIEJIOM CJ1a00 BaieeT
MOJIyYa€MbIMH B XOJI€ U3yUYEHHS IPOrpaMMbl YMEHUSIMU U HABBIKAMU.
@opMbl pe3yJIbTATOB OCBOCHUS NMPOTrPAMMbI BHEYPOUHOM AeATEIbHOCTH:
1. OT™MeTKa ypOBHS JOCTHXKEHUN 00yYarolerocs B JIMCTE MeAaroruueckoro HabJo1eHus;
2. 3anucu B XKypHaje y4éra o pe3ybTaTUBHOCTH Y4acTHsl 0Oy4aroIIMXCsl B MEPOIIPUSTUSAX Pa3HOTO
BUJIa U YPOBHSA (AUILIOM, TpaMoOTa, 0J1aroJapHOCThb, IPYTroe);
3. 3anucu B )KypHaje y4éTa 00 y4aCTUHU B BbIE3IHBIX MEPOIPUATHSIX.



TEMATHYECKOE IINTAHUPOBAHHUE

No HaumeHnoBaHue pa3aesion KoaunuecTBo 4acoB
/11
1. | OCHOBBI KCNIEPUMEHTAIBHOMN 22
XUMUH
2. | IIpakTukyMm no U3y4eHUIO 12
ra3oB: KHUCJIOpPOJa U BOJIOpOAA
3. | IIpakTuKyM MO U3YYEHUIO 13
CBOMCTB BOJIbl U pPACTBOPOB
4. | OCHOBBI paCYETHOW XUMHH 6
5. | lIpakTuKyM MO U3y4EHHIO 16

CBOMCTB BEIIIECTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX

COeIUHEHUN

6. MHoroo0Opasue XMMUIECKUX 16
peakiu B SKCIIEPUMEHTATBHOU
XUMUH

7. | OCHOBBI OIIBITHO- 17

AKCIEPUMEHTAJIbHOU 1
MPOECKTHOM JIEATEILHOCTH

OBHIEE KOJIMYECTBO YACOB 110 IPOI'PAMME: 102




IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema 3ausTus Koa- | HJara |Wndopm| Hcenoan3oBa
n/ BO an HHUeE
n 4aco HOHHAdA | 000pyAOBaH
B nojepx | wus
Ka «Touka
yuebnuk| POCTD
Pasznea 1. OCHOBBI IKCIIEPUMEHTAJbHOM XUMHUM (22 1)
MeTo b1 TO3HAHUS B XUMUU. JlaTuuk
%' JKCIepU-MEHTaIbHbIE OCHOBBI 2 TeMIIepaTyphl
* xumuu J1aG0paTOpHLIii ONBIT (TepMomapHbIit
Nel.PaccMoTpeHne BelecTs ¢ ),CIIUPTOBKA
Pa3JIMYHBIMU (PU3HYECKHUMH
CBOMCTBaAMH
(Menpb, Kesie30, IMHK, cepa,
B0O/1a,XJIOPHU/I HATPUSA
TP
Jlabopamopuwiit onoim Ne 2 «/lo
KaKoii memnepamypsl MOMCHO
Hazpemov seuie- cmeo?»
3. Merombl MO3HAHUS B XUMUH. 2 Jatauk
4. DKCIIEPUMEHTATbHbBIE OCHOBBI TEeMIIEPATYPhI
xumuu TP IUIAaTHHOBBIH,
JladopaTopHLIi ONBIT TEPMOMETP,
Ne3. U3yuyeHue cBOMCTB 3JIEKTpUYECcKa
BeIIeCTB: SATUIATKA
HArpeBaHUe BO/bl, HArPeBaHue
okcuaakpemuus (IV).
Jlabopamopubwtii onvim Ne 4.
«H3mepenue memnepamypol
KUNEHUABOObL C NOMOUIBIO
oamuuxka memnepamypol u
mepmomempay
S. | Merozpl MO3HAHHSA B XUMUH. 2 JlaTamk
6. OKCrepuMEeHTaIbHbIE OCHOBBI TEMIIEPATypPhI
xumuu TP (TepmornapHbl
Jlabopamopuuwiit oneim Ne 5. i)
«Onpeodenenue
memnepamypol
naaenenus u
Kpucmanauzayuu
Memannay
7. | TlepBoHauaIbHbIE XMMUYECKUE 1 PeakTuBbI U

noHsATHs. UHCTEIC BelecTBa 1
cMecu
Jlabopamopubsiit onvim Ne 6.
HUccneoosanue
duzuueckux u
XUMuyecKux
C60IICMENPUPOOHBIX

eeujecme (U36€CMHAKOB).

XMMHYECKOE
00opynoBaHue




YucTele BEIIeCTBA 1 CMECH.
CriocoOsI pa3ieeHus] CMECEei:
JIeHiCTBHE MAarHUTOM,
oTcTranBaHue, GUIbTPOBAHUE,
BBIITAPUBAHUE,
KpUCTaJUIU3aLus,

U CTHUILISAIIAS.

P

Jlabopamopuwtii onvim Ne 7.
Pazoenenue

CMecCU JHeele3HbIX ONUNOK U
cepobl CROMOWBI0O MACHUMA.

Jlabopamopuoiii onvim No8.
Ilpuzomoenenue u
paszoenenue cmecuyicene3a u
cepbul, pazoesieHue cmecu
Heppmu u 600061
(pacmumenvhozo macnau
600b1).

PeaxTuBnl 1
XHUMHYECKOE
o0opyaoBaH
ne

Ilpaxkmuueckan paooma Ne 2.
Oe¢nadenue nasvlkamu
paszoenenus 00HOPOOHBIX U
HeOOHOPOOHBIX cMecell:
omcmaueanue,
dunvmposanue, evinapueanue,
Kpucmanauzayus,
%t}l)cmwmﬂuuﬂ (nepeconka).

PeakTuBr 1
XHUMHAYECKOE
obopymoBaH
ne

10.

dur3nyecKue 1 XUMUYECKUE
SIBJICHHUSL.

TP

Jemoncmpayuonnotii
Ikcnepumenm Ne

2. «Botoenenue u noznowenue
menna —npu3HaK XumMu4ecKkoi
peaxuyuuy Jladopamopnoiii
onovim No9.

Ilpumepwt puzuueckux
AeNeHuil: ccubanue
CMEKIAHHOU mpyOKuU,
KunsaueHnue 600bl, njiasjeHue
napaghuna./labopamopusiii
onvum Nel0

Ilpumepuvl xumuueckux
AGNIEHUIL: 20PeHUEe OPeBeCUHDbl,
63aumooeiicmeuempamopa ¢
COJIAHOU KUCIOMOUL.

PeakTuBrl 1
XHUMHYECKOE
obopynoBaHue
b

MaTYUK
TeMIEPTYPbI
JIaTUHOBBIA

11.

ATOMBI M  MOJIEKYJbl, HOHBI.
BemectBa  MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS.
Kpucrannuueckue pemeTky.

TP JlemoncmpauyuouHnulii onsim
Ne 3.

«Temnepamypa naaeIeHuUA
6eujecme ¢ pA3HbLIMU MUNAMU
KPUCMANIUYECKUX PeUulém oK)

Jatauk
TeMnepa-Typbl
TJIATUHO-
BBIM, JaTUYNK
TeM-
nepaTyphITep
MO- ITapHBIN




12

IIpocTele M CIIOKHBIE BEIIECTBA.

PeakTuBbl 1

13 | Xumuaeckwuit 3JIEMEHT. XUMHUYECKO
* | Xummnuecknit  3Hak.  [Ipocteie e
BEIIECTBA: METAJUIBI 1 HEMETaJLIBI. obopynoBaH
TP e
Jlabopamopnwtii oneim Nel 1.
3nakomcmeo ¢ oopazyamu
NPOCMbIX BEULECE: MEMANI06
u nememannos.Onucanue
ceoiicme
JlabopaTropuplii onbiT Nel2.
HN3y4denue odpa3uos
METAJIOB U HEMETAJLIOB
(cepsl, Kese3a, AJTIOMHUHUA,
rpagura, MeIu U ap.).
14. | CnoHble BenecTsa ux PeakTuBBI M
COCTaB M CBOWCTBA. XAMHYECKOE
TP 0o0opya0BaH
Jlabopamopmuwtii oneim Ne 13. ue [Ipudop
3unaxomcmeo c oopazyamu JUTSL OTIBITOB
CIOJCHBIX 6eUleC 8, MUHEPALO08 c
u 20pHuIX nopoo. Onucanue SJICKTPUIECK
ceoiicme. HMTOKOM
Jlemoncmpayuonnolii
akcnepumenm No
15. | CnoxHble BemecTsa X PeakTuBbl n
COCTaB M CBOMCTBA. XUMHYECKOe
TP obopyoBaH
Jlabopamopuwiit onvim Ne 13. ue [Tpubdop
3nakomcmeo ¢ oopazyamu JUTS OTIBITOB
CIOJCHBIX 8eulecme, MUHEPALO08 c
u 2opuvix nopoo. Onucanue SJICKTPUICCK
ceoiicme. HMTOKOM
Jemoncmpayuonnulit
akcnepumenm No
16 | dopmynsl  cI0XKHBIX PeaktuBbl n
. BEIECTB. XUMHUYECKOE
KauectBeHHbIi " o0opynoBaH
KOJIMUECTBCHHBIN COCTaB ue,
BEILIECTBA. AIEKTPOHHBI
TP € BECHI
Jlemoncmpayuonnoiii
akcnepumenm No
5. «Paznoxcenue 0CHOBHO20
kapoonama meou (1)
(manaxuma)»
17 | ®opmynsl  cnoKHBIX
. BEIIECTB.
KauecTBeHHBII u
KOJINYE€CTBEHHBIN COCTaB

BEIECTBA.




18. DOpMyITBI CIIOKHBIX BEIIECTB. 1 PeakTHBBbI U
HasBaHusCI0KHBIX BEIIECTB. XUMHYECKO
PeakTuBbI. DTHKETKH. e
TP o0opyioBaH

ue

19. | Ipynne! xpaneHus peakTUBOB. 1 PeakTuBhI 1
VYcnoBusiXpaHeHHUs U XUMHYECKO
UCIIOJIb30BaHUS. e
TP obopynoBaH

ue

20. | 3aKOH COXpaHEHUSI MacCChl 1 Becrui
BCLICCTB. 5JIEKTPOHH
TP 5 3(S
Jemoncmpayuonnoii
IKCnepumMeHm
Neb. «3akon coxpanenus maccol
seujecmey

21. | Xumuueckue IIPEBPALICHHUSL. 1 PeakTuBbl
XUMUYECKUEPEAKIINH. U
P . XHUMHYECKO
JlabopaTopHblii onbiT NelS. e
IIpu3HaKku nporekaHus 6
XHMHYECKHX PeaKIuii: 00opynoBa
HarpeBaHue MeAHOH HUC
NPOBOJIOKH; B3auMo/eiicTBre
PacTBO-POB €IKOI0 HATPA U
XJIopHuia Meau;
B3aUMO/IeliCTBHE YKCYCHOM
KHCJIOThI M THAPOKCHUAA
HATpHS.

22. | X¥MHUYECKHE YPAaBHEHHS. 1

BrinonHeHne TpeHUpOBOUHBIX
yIpa)XxHEHH 110 COCTaBICHUIO
YpaBHEHUI XUMUYECKUX pPEaKIInii

PA3JIEJI 2: IIpakTHKYM IO M3YYEHHIO Fa30B: KHCJ0pPoaa U Boaopoaa (12 gac)

23.
24

Kucnopoxa. Peaknuu,
HCIIOJIB3YEMBIE IS
MOJIy4YEHH KUCIIOPOJa B
nJadb0paTopun

Jemoncmpayuonnotii
IKCnepuMenm

Ne7. «lloayuenue u cooupanue
KUC10pooae nadbopamopuu

U 3an0JIHeHUe UM 2a30Mempay

2

PeakTuBE 1
XUMHYECKOE
obopynoBaHue

25
26

XUMUYECKHUE CBOMCTBA
kuciaopoaa. OKCUabl.
Jlabopamopnwtii oneim Nel?7.
«l'openue cepul u hocgpopa na
6030yxeu 8 KUciopooe»
Jlabopamopnuiii onvim Nel8.
«I'openue sncenesa, meou,
MAzHUA HABO30yXe U 6
Kucjaopooe

Jlaoopamopnuiii onvim Nel9.
Paccmompenue obdpasuoe
okcuooe (yznepooa (IV),

6000pooa, hocghopa,meou,
Kaabyus, yeenezd, KpemHusi.

PeakTuBE 1
XUMHYECKOE
obopymoBaHue

27
28

Bo3nyx u ero cocras.
Jemoncmpayuonnotii

akcnepumenm Ne
8. «Onpeodenenue cocmasa

PeakTuBE 1
XUMHUYECKOE
obopymoBaHue




6030yxa»

29
30

Bonopoa. [Tonyyenue Bomoposa.
Mepsl 6e30macHOCTH MpH paboTe
¢ Bogopoaom.IIposepka Ha
4ucToTy. ['pemyunii ras.
Jemoncmpayuonnotii

Ikcnepumenm Ne

9. «Ilonyuenue u cooupanue
6000pooae navopamopuu. Onvim
Kasenouway

PeakTuBE 1
XHUMHYECKOE

obopymoBa
HUE

31
32
33

XUMHUYECKUE CBOKMCTBA BOJIOPOJA.
IIpumeHeHue.
Jlemoncmpayuonnwlii
gkcnepumenm No

10. «Ilonyuenue  600opooa
peaxkyueil ailOMUHUA CO CMECHIO
cynbhama medu u xaopuoa

Hampuy»
TP

Jlemoncmpayuonnwlii
IKkcnepumenm Ne
11.3anumamenvrsvle onvimol ¢
6000p0o0OM: Nemarwuian danka,
63pvleaioujuecs ny3vipu,
Jlemaruiue MolilbHble WapuKu.

PeakTuBbI 1
XUMHYECKOE
o0opynoBaHue

34

TecroBbIi
KOHTPOJIb: «IIpakTHKYM 11O

H3YYEeHHIO Ta30B: KHCJI0POAA U
BOJIOPO/IAY.

azaed 3: 11 paKkTHKYM 110 M3YYEHHIO CBOUCTB BOALI H pacTBOpPoOB (13 4ac)

35
36

Bona. Metoap! onpeneneHus

COCTaBaBO/IbI - aHAIIU3 U

CUHTE3.

Jlabopamopnuwiit onvim Ne 20.

«Onpeodenenue
6000NP0OBOOHOIL u

OUCMUTUPOBAHHOIL 800bl)

2

JlaTuuk
JJIEKTPO-
IIPOBOJHOCTH.

PeakTuBbI 1
XUMHUYECKOE
o0opynoBaHue

37
38

dusznueckue 1 XUMHYECKHE
CBOMCTBaBOJEI.

Jladopamopnwiii onvim Ne2l.
OKpacka unouKkamopoe 6

HellmpanvHou cpeoe
Jlabopamopuuiii onvim Ne22.
Cpasnenue npoo6 600wi:
6000NPOBOOHOIL, U3 20POOCKOZ20
OMKPBIMO20 6000ema.

PeakTuBel 1
XHMHYECKOE
o0opynoBaHue

39
40

Bona — pactBoputens. PacTBOpbI.
TP

Jlabopamopuowtii onvim Ne 23,
«H3yuenue 3a6ucumocmu
pacmeopumocmu eeujecmea om
memnepamypuol»

JlaTuuk
TEMIIEpaTypEhI
IIJIAaTUHOBBLIU

41
42

HaceimeHnsie ¥ HEHACHINIIEHHBIC
PacTBOPBHIL.

Jlabopamopuuwiit oneim 24.
«Habnwoenue 3a pocmom
KpUCmainios»

IHupposon
MHUKPOCKOII

43

Jlabopamopuwviit oneim  Ne

JlaTauk
TEMIIEPATYpPhI
JIATUHOBBIA




«llepecviuyennwlit pacmeopy

44

IIpakTnyeckas padora Ne 3
«Omnpenesienne
KOHIIEeHTPallU BellecTB
KOJIOPUMETPHYECKHM IO
KAJIHOPOBOYHOMY

rpagpuky»

PeakTuBE 1
XUMHYECKOE
o0opynoBaHue,
JaTYUK ONTUYE-
CKOM IIJIOTHOCTH

45
46

Kpucramnoruapatsl.
Jlabopamopnuwiit onvim Ne 26.
«Onpeodenenue memnepamyput
pasznoscenusn
KpUCmaniiozuopama

JlaTauk
TEMIIEPA-TYPBI
JIAaTUHOBEIA

47

TecToBbIH KOHTPOJIB:
«IIpakTHKYM 11O

H3YYEHHI0 CBOWMCTB

BOJbl HPacTBOPOBY».

PA3JEJI 4: OcHOBHI p

acyeTHOU XUMMH (6 4ac)

48

Monp — enuHUIIA KOJIWYECTBA
BelecTBa. MossipHasi Macca.
Bbruncnenus no XuMH4eCcKUM
YpaBHEHHUSIM.

1

49

3akoH ABorajpo. MoisipHbIil
00beM ra3oB. OTHOCUTENbHAS
IUIOTHOCTb ra30B. Beruncnenus
10 XMMUYECKHM YPaBHEHHUSIM.

50
51

O6paboTka SKCTIEPUMEHTATBHBIX
JTAHHBIX C UCTIOJIh30BAHUEM
nudposoit maboparopuu «Touka
poctay.

Urenne rpaduKoB, TuarpaMm

000pynoBaHue
oUPPOBOU
J1adopaTopuu

52
53

OOBEMHBIE OTHOLLIEHHUS Fa30B IIpU
XUMHUYECKHUX PEaKIHIX

2

PA3

EJI'5: IIpakTUKYM N0 H3yY€eHU10
9

ac)

CBOMCTB B€IIIECTB OCHOBHBIX KJaccoB (16

54
55

Oxkcuapl:KIaccupuKanms,
HOMEHKJIATypa, CBOICTBA,
MOJIy4YeHHUE, TIPUMEHEHHUE.
Jlabopamopnoris onvim Ne27.
Haobnwoenue pacmeopumocmu
OKCUOO08AIIOMUHUS, HAMPU,
Kaavyus u meou 88o0oe.
Jlabopamopubsiit onvim No28
Onpeodenenue Kuciomuocmu-
OCHOBHOCMU CPeObl
NOIYYUEHHbIX
pacmeopos ¢ OMouibIo
UHOUKamopa.
Jlabopamopnorii onoim Ne29.
Ilonyuenue yenexucnozo zaza
uezaumooeiicmaue ezo ¢
U36€CMKOGOU 6000Il.

2

PeakTuBE 1
XUMHYECKOE
o0opynoBaHue

56
57

OcHOBaHUS:
HOMEHKJIATypa,

I'mppoxcunsl.
Kiaccudukanus,
MOJTy4EHHeE.

Jlabopamopusiit onvim_Ne 30.
B3aumooencmeue oxcuoos

Kanvyusa u gpocghopa c 800oil,

PeaKkTuBbI U
XUMHYECKOE
o0opynoBaHue
Haruuk pH




onpedeneHue xa- pakmepa
oopa3zoeasuiezocsa 2udpoKcuoac
nOMOUbI0 UHOUKAmMOpa.
Jlabopamopnwiii oneim  No

31.
«Onpeoenenue pH paznuunix
cpeoy
IIpakTnyeckas padora Ne
4.«Onpenenenune pH
PACTBOPOBKUCJIOT M 104 eil»

58 XHMquCKUHe CBOMCTBa iﬁi‘/{fggg& gle
59 OCHOBaHUH. Peakuus o0opyaOBaHHE
. HEUTpAJIU3ALUH. Okpacka Jaruuk pH,
WHIUKATOPOB B IICJIOYHOH U Z103aTop
HEUTpaTbHOM cpenax. o0BEMa
[IpumeHeHne OCHOBAHMIA. KUJKOCTH,
Jlabopamopnuwiit onvim Ne 32. OropeTka,
«Peaxkyuaneumpanuzayuuy. JaTYuK
Jemoncmpayuonnutii TeMIepaTypsl
IKcnepumenm Ne IUTaTHHOBBIN,
12. «Ocnosanusa. Tennoeoi ﬁgTnggm,
Ippexmpeaxyuu cuopokcuoa ﬁ%ﬂ?ﬁgﬂ
Hampus ¢ y21eKucaIblm
2azom» Jlabopamoprorii
onvim No33.
Bzaumooeiicmeue pacmeopos
KUC0M CO uienouamu.
Jabopamopuwtii onvim No34,
Ilonyyenue nepacmeopumoix
OCHOBAHUILU UCCIE008AHUCUX
ceoiicme (na
npumepe 2uopoxcuoa meou
(11)).
60 AMdoTepHBIC OKCHIBI U PeakTuBbl 1
P | oo Shaeckee
Jlabopamopnuiii onvim Ne3 5.
Ilonyuenue amgpomepnvix
OCHOGAHUIL UUCCTE0068AHUE UX
ceoiicme (na npumepe
2uopokcuoa yunka (I11)).
61 Kucnorer. Cocras. gﬁﬁggg& o
. Knaccuduxamus. Homenknarypa. 00opya0OBaHHe
[Tonyuyenue Kucor.
62 XUMHYECKUE CBOMCTBA KHCIOT PeakTuBbl 1
63 Jdadopamopruiii onvim Ne36. égg’gl;;ggggﬂe
B3aumooeiicmeue memannos
| (MazHus, yuHKa, yHceneza, meou) c
pacmeopamu Kuciom.
Jlabopamopnuiit onvim Ne37.
B3zaumooeiicmeue okcuoa meou
(1I) uoxcuoa yunka c pacmeopom
CEPHOI KUucaomol.
Jabopamopnuiit onvim Ne38.
B3aumooeiicmeue pacmeopoe
KUC0m CHEPaAcCmeEopumMbvimu
OCHOBAHUAMU.
64 Comu. Kimaccudukarusi. PeakTuBel 1

Howmenknarypa.Crioco0sl

XHUMHUYCCKOC




MOJTYYEHHUS COJei

o0opynoBaH
ue

65 IIpakTuyeckasi padora Ne 5. Hudposoii
«IlosryyeHue MeTHOTO KyIopoca» MH-KPOCKOIT
66 CBoHcTBa couen PeakTuBbel 1
. XUMHUYECKOE
o0opyaoBaH
ue
67 IIpakTyeckas padora Ne6. PeaktuBbl 1
68 Pemenne XUMHUYECKOE
. IKCIEePUMEHTAJIBHBIX 32124 o0opyioBaH
1o TemMe ue
«I[IpaKkTHKYM 10 U3y4YEeHUIO
CBOMCTBBELIECTB OCHOBHBIX
KJIACCOB HEOPTaHMYeCKHUX
COeIMHEeHUI»
69 TecTOBBINl KOHTPOJIb:
. «IIpaKTMKYM MOU3Y4YEeHH IO
CBOICTB BellleCTB OCHOBHBIX
KJIACCOB HEOPTaHMYeCKHX
COeIHHEHHI».
PA3JEJI 6: I1IpakTUKYM N0 I/I3y'leHI/IIOqCBOI/ICTB BellleCTB OCHOBHBIX KJ1accoB (16
70 Knaccngbnmum XUMHYECKUX )f; ﬁ%}ggggﬁ (fle
peakuui, peakiiuu CoeIMHEHus, o0opynoBaHue
pa3ioKeHus1, 3aMeIICHHUS,
obmena. OOpaTUMBbIE pEaKITUH.
[TonsiTue 0 XUMUYECKOM
pPaBHOBECHH
71 OKHCIIUTENHEHO - gﬁﬁggg& o6
72 BOCCTAHOBUTEIIHHBIE peakiuu. o0opynoBaHue
. OKuCIUTEND, BOCCTaHOBUTEIIb,
MPOIIECCHI OKUCJICHUS,
BOCCTaHOBJICHHUSI. CocraBnenue
YpaBHEHUU OKHUCIIUTEIILHO -
BOCCTAHOBUTEJBHBIX  peakuui ¢
MOMOIIbI0 METOJa 3JIEKTPOHHOTO)
OanaHca.
73 TeroBbie 3()GEKTH  XMUMHYECKHX gﬁﬁggggﬁ o
74 peakumii.  OK30TEpMHUYECKHE U] o0opynoBaHue
. BHIOTEPMUUYECKHUE PEAKIUU.
TepMoxuMHUUecKre ypaBHEHUS
Jemoncmpayuonnwtit onvim Ne 39,
«Tennoeout 3¢ppexm pacmeopenus
Beuwecme 6 600e»
75 CKOPOCTh XUMHUYECKUX Harauk pH
76 peakuii

Jlemoncmpayuonnslii onvim
Ned0

BzaumojeiicTBre IIMHKA C
COJIIHOM M YKCYCHOMU
KHCIIOTaMHU.
BsaumogeiicTBue
IPaHyJIMPOBAHHOTOLIMHKA U
I[IUHKOBOH ITbUIH C COJISTHOU
KucJioTol. B3anmopaeicTeue

okcugamenu(Il) ¢ cepuoit




KUCJIOTOM pa3HOMH

KOHIEHTPALUU IPU pa3HbIX

TeMIlepaTypax.
«H3menenue pH 6  xo00¢€
OKUCTIUMENbHO-60CCMAHO-
BUmMENbHBIX PeaKyuil»

77

Ilpakmuueckaa padoma Ne7.

H3yuenue enuanusa ycioguil

npoeedenHuss Xumuueckou

peaxkyuu na eé ckopocms. Th

T

Jlabopamopmuwiit onvim Ned ]
«Cpasnumenshnasn xapaxkme-
pucmuka 60CCIMAHOGUMENIbH O
CROCOOHOCIU MEemanioe

PeakTuBbl 1
XUMHYECKOE
o0opynoBaHue

78

DIEKTPOIUTUYECKAs! AUCCOLIUALIMS.
XUMHYECKUE PEaKIuH, HAYIIUE B
BOJHBIX pacTBOpax. DIEKTPOJIUTHI U
HE3JIEKTPOJIUTHI
Jlemoncmpayuonnslii onvim

Neq2

Hcnvimanue pacmeopos eeuiecme
Ha INEKMPUYECKYIO
npoeooumocms. /leurcenue uoHog
8 21eKmpuuecKkom noie.

JlaTauk
DJIEKTPO-
MIPOBOIHOCTH

79

DIEeKTPONIMTHYECKAsT  TUCCOIUAIINS
KHCJIOT , II[eJIoUeiin CoJIei.

CunbHbIe U ca0bIe

3IEKTPOJIUTHI.

Jlabopamopnuiii onvim Ne 43
«CunvHble u  ciabvle  3eK-
mpoiumal)

JlaTamk
AIEKTPO-
MIPOBOJHOCTH

80

Peakiuu nonHoro oomMmeHa.
Jlabopamopuuwiit onvim Ne 44
«B3aumooeiicmeue zuopoxcuoa
oapus ¢ cepHoil KUC10moi»
Jlabopamopuwiii onetm Ne 45
«Qbpazosanue coneil AMMOHUA)

JlaTuuk
AJIEKTPO-
IPOBOTHOCTH,
103aTop 00BEMA
JKHIKOCTH, Or0-
peTKa

81

Ilpakmuueckaa paboma Ne§.
«Pewenue
IKCHEPUMEHMATIbHBIX 3A0a4 NO
meme INeKmpoIumuiecKan
ouccouyuauua»Th

PeakTuBhI 1
XUMHYECKOE
o0opynoBaHue

82

I'mpponus coutei.

PeakTuBbI 1
XUMHUYECKOE
000pynoBaHHE

83
84

TecToBBIA KOHTPOJIBHO
pazoeny «MHoroodpasue
XMMHUYECKHUX peakuui B

3KCHepI/IMeHTaJIBHOI71 XUMHUHN»

4Jac)

PA3JIE]I

7: OCHOBBI ONIBITHO-3KCIIEPHUMEHTAJIBHON U NPOEKTHOM AeATeabHOocTH (17

85

TexHuka 0€30MacHOCTH IPU
BBITIOJTHEHUH CaAMOCTOSITETHHBIX

OTIBITOB u
HKCIIEPUMEHTOB B JOMAITHUX
YCIIOBHSIX U C UCTIOJIh30BAHUEM
000pyIOBaHUS XUMHUYECKON
J1a00paTopU.

PeakTuBE 1
XUMHYECKOE
o0opynoBaHue

86

TeopeTquCKHe OCHOBBI OIIBITHO-

AKCIEPUMEHTATBHON U MTPOEKTHOMN




JCATCIIBHOCTH.

87 Br16op TeMbl mpoekTa. 2

88 [TnanupoBaHue OeSITEIbHOCTH.

89 [ToaroroBka mpoekra. Coop 5

- MH(OPMALIMUTIO TaHHOU TeMe.

93 MopenupoBaHUETIPOCKTHOU
JESTeIbHOCTH

94 Beimonnenne yueOHBIX 5

- IPOEKTOB, OTIBITHO-

98 HKCIEPUMEHTAIBHBIX PA0OT.
IIpakTHyeckue padoTsl Ne 9-
13 mo TeMaM IPOEKTOB
yqammxcst

99 [TonroroBka yueOHbBIX MPOEKTOB K | 1
3aluTe

10 IIpomexxyrouHas aTTecTanusl. 2

0 3amuTa NpoeKTOB

10

1

10 O0001Ienre, CHCTEMATH3AIS 1

2 Y KOpPEKIUs 3HAaHUI

ydanxcs 3a kypc «Mwup
XUMHUNY,
TecToBbII KOHTPOJIb.

Y4eOHO-MeTOAMYECKOE o0ecredeHue Kypca XUuMHHA OCHOBHOM
0011e00pa3oBaTeJIbHON MIKOJIbI

1. 'a6puensa O.C. Xumus: 8 ki1.: yueb. juist o6mmeoopazosart. yupexaeauii — M.: [IpocBemenue.
2. I'abpuensa O.C. Xumus. 9 knacc. PI'OC: yuel. 1 obmeodpazonat. YupexaeHuit — M.:
IIpocsemenue, 2019.
3. Xumust: 8 KI1.: 3JEKTPOHHOE MPUIIOKEHHE K YUEOHUKY.
4. Xumust: 9 Ki1.: 3JIeKTPOHHOE NPUIIOKEHUE K YICOHUKY
5. boposckux T.A. Tectsl o xumuu. A3ot u dpocdop. Yriepoa u kpemuuit. Metamibl.9
kiacc.«Xumust. 9 knace». ®I'OC (k HoBomy yuebHuKy) — M.: M3marenscTBo «OKk3amen», 2017. — 111c.
(Cepust «YueOHO-METOMUIECKHIA KOMILIEKT) ).
6. I'abpycesa H. U. Xumust: pabouast retpaan: 8 kit. / H. W. T'abpyceBa. — M.: IIpocBemienne.
7. T'apa H. H. Xumusi: 3anaunuk ¢ «nomontaukom»: 8—9 kit. / H. H. T'apa, H. 1. I'aGpyceBa. — M.:
IIpoceenienue.
8. Pagenkumii A. M. Xumus: quaaktudeckuid Mmatepuai: 8—9 xi. / A. M. Pagenkuii. — M.:
IIpocsenienue.
9. bubnuoreka Hay4yHO- MOMYJISAPHBIX U3AAHUN 1JIs IOTyYEHUS TOTOIHUTEIbHOU HH(POPMAIUH 110
npeaMeTy (B KaOMHETe XMMHUU U B ITKOJIBHON ONOJIMOTEKE).
10. DnekTpoHHBIE 00pa30BaTEIBHBIE PECYPCHI.

IlepeyeHb TOCTYNHBIX HCTOYHUKOB HHPOPMALUH

B pa3nene npezacraBieH CIMCOK KHUT U CCBUIOK HA CAMThI, B KOTOPBIX 0oJiee MOApOOHO OCBEICHBI
Pa3IUYHBIE aCMIEKThl pACCMATPUBAEMBIX BOMPOCOB. VIX MOKHO PEKOMEHI0BATh KaK YUUTEII0, TaK U
00y4aeMbIM, TPOSBUBLINM HHTEPEC K U3ydaeMOl TeMe.

1. Bacunwes B.I1., Mopo3osa P.I1., Kouepruna JI. A.IlpakTukym 1o aHaauTHUeCKON XuMuu: Yueo.
noco6ue /i By30B.— M.: Xumus, 2000.— 328 c.

2. I'pocce O., Baiicmantens X. Xumus Jj1st t0003HaTeIbHBIX. OCHOBBI XUMHH U 3aHUMAaTEIbHBIC
onbITel.I' [IP.1974.11ep.c Hem.— JI.: Xumust, 1979.— 392 c.

3. Hepnronsi B. ®.Mup Bogsr.— JI.: Heapa, 1979.— 254 c.

4. Kumuu 1. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBomcTBo mist crynentoB.— M.: MITY,
2006.— 322c.



5. Ucnonp3oBanue nudpoBeIx 1adoparopuii mpu 00ydeHUN XUMUH B cpeaneii mkoie/ becnanos I1.
N.dopodees M.B., XKunun /.M., 3umuna A.U., OpxexoBckuii [1.A.— M.: BUHOM. JlaGoparopus
3HaHuii, 2014.— 229 c.

6. Kpucramisl. Kpucrannoruapatsl: MeToauueckue yka3zaHus K 1a00paTOpHbIM paboTaMm.
Mudgraxosa H.I11., [TlerpoBa T.H., Paxmatymniuna M. ®.— Kazanb: Kazan. roc. TeXHon.yH-T.,
2006.— 24 c.

7. Jleeacon U.A.100 BonpocoB 1 OTBETOB 10 XUMHUHW: MaTepraibl IS IMKOJIBHBIX pedepaTos,
(bakyIbTaTUBHBIX 3aHATHI U cCEMUHApPOB: YueOHoe mocodbue.— M.: «M3garensctBo ACT»:
«3natensctBO AcTtpensy, 2002.— 347 c.

8. Jleencon M. A. Xumunueckue peakuuu: TernoBoit 3pdekt, pasHOBecHe, ckopocTh.— M.: OO0
«3paTensctBO AcTpens, 2002.— 192 c.

9. JIypse IO. 0. CnpaBounuk no anaauruyeckoit xumun.— M.: Xumusg, 1971.— C.71—89.

10. Hazaposa T.C., I'pabenkmii A.A., JlaBpoBa B. H. XuMu4eckuii SKCIIepuMeHT B MIKojie.— M.:
[Ipoceemienne, 1987.—240 c.

11. Heopranmdaeckas xumusi: B 3 1./ [Tox pen. 0. . TperbsakoBa.T.1: ®U3NKO-XUMUIECKHE OCHOBBI
HEOPTaHWYECKOW XUMUH: Y UeOHUK /T CTYyI. BBICHI. yueO. 3aBeaennii/M. E. Tamwm, 1O.
H.TperbsikoB.— M.: U3naTenbckuii neHTp «Akaaemus», 2004.—240 c.

12. Ilerpsinos U. B. Camoe HeoObIkHOBEHHOE BeniecTBO B Mupe.— M.: [legaroruka, 1976.— 96 c.
13. Crpensuukosa JI. H. U3 gero Bc€ cnenano? Pacckasel o BemecTBe.— M.: fAy3a-pecc.2011.—
208 c.

14. CycnennukoBa B.M, Kucenera E. K. PykoBoAcTBO M0 MPUTOTOBICHUIO TUTPOBAHHBIX
pactBopoB.— JI.: Xumust, 1967.— 139 c.

15. ®apaneit M. Ucropus ceeun: [lep.c anrn./Ilox pea.b. B. Horoxxunosa.— M.: Hayka. I'maBnas
penakuus pusnko-mMaremMaTueckon tureparypsl, 1980.— 128 c., min.— (bubanoreuka «KBaHT»)
16. Xomuenko ['.I1., CeBactbsiHoBa K. 1. OxncauTeIbHO-BOCCTAHOBUTENBHBIC Peakiiun.— M.:
IIpoceemienue, 1989.— 141 c.

17. Dummxnoneaus s netein. T.17. Xumus / I'na.pen.B. A.Bonoaun, Ben.Hayd.pen.U.Jleencon.—
M.: ABanTa +, 2003.— 640 c.

18. OprumoJl.Boma: kaura 0 camoM Ba)XHOM BeliecTBe B Mupe: nep.c hun.—M.: Kommac ['un,
2019.— 153 c.

19. Yeptkos U.H., Kykos I1. H. XuMuyeckuit 3KCIEpuUMEHT ¢ MaJIbIMU KOJIMYECTBAMU PEAKTHBOB.
M.: Ilpocsemenue, 1989.— 191 c.

20. Caiir MI'Y. IIporpamMma Kypca XUMHH JiJIs1 ydaniuxcsi 8—9 kiaccoB o01ieo0pa3oBaTebLHON
mKoJbL. http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Capit ®UIIN. OTKpEITHIT 6aHK 3a1aHUi 7151 POPMHUPOBAHUS €CTECTBEHHOHAYYHOW IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enqunas xomutexims udpoBBIX 00pa3oBaTeIbHBIX pecypcoB. http://school-
collection.edu.ru/catalog.

23. Caiit denepanbHblil HEHTP HHPOPMALIMOHHO-00pa30oBaTeIbHbIX pecypcoB. http://fcior.edu.ru/
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