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Pasznea 1. [losscHuTeanbHad 3anMucKa

Hanpagnennocms 00111€00pa3oBaTeIbHON MPOTrPaMMBbI - €CTECTBEHHOHAYYHAS.

Ypogenwv npozpammer — yriryGiieHHBIH.

AKmyansnocms TaHHON MPOrPaMMBI COCTOUT B U TOM, YTO OHA HE TOJIBKO JIaeT 00yYaroImuMcst
TEOPETUYECKHE M IPAKTMYECKHUE YMEHHUS M HaBBIKH, (OPMHUPYET HadaJbHBIH ONBIT TBOPYECKOMH
NESTeNbHOCTH, HO M pa3BUBAaeT HUHTEpPEC OOydarollerocs K OHKCIEPUMEHTY, HAay4YHOMY IIOUCKY,
CIIOCOOCTBYET CaMOONPEIEICHHUIO YUaIlIUXCsl, 0CO3HAaHHOMY BBIOOPY Ipodeccuu.

Hoeu3na npozpammsr COCTOMT B TOM, YTO OHA HalpaBlIeHA HE CTOJBKO Ha YriyOjeHHue
TEOPETUYECKUX 3HAHUH, a B OOJIBIICH CTETIEHU Ha Pa3BUTHE MPAKTUUYECKUX HABBIKOB M YMECHUH.

Ileoazozuueckas yenecoodpaznocms nPoZpammepl 3aKIFOUACTCS B TOM, UTO Y 00yUaroImuXcs Ipu
€€ OCBOCHMHM MOBBIIIAETCSA MOTUBALUS K 3aHATHSIM 110 XUMUU.

Omauuumenvnaa 0codeHHocms TPOTPaMMbl COCTOMT B TOM, YTO OHA paccyMTaHa Ha
oOyyaromuxcs, 00JaaoUMX ONpeAeIeHHbIM 0araxoM 3HaHWH, YMEHUI U HABBIKOB, MOJIyYCHHBIX Ha
ypOKax XUMHUH. 3aHATUS CIIOCOOCTBYIOT Pa3BUTHIO M IMOJJEPIKKE MHTEpEeca y4yalluxcsl K JesTeIbHOCTH
OIPEJNICJIEHHOI0 HANpaBJIECHUs, JAOT BO3MOXHOCTb pACIIUPUTh M YIIyOUTb 3HAHHUA U yMEHWUS,
[IOJIyYeHHbIE B Ipoliecce OOy4yeHHs, IMOBBIIIAIOT HMHTEpEC K HAayKaM €CTECTBEHHOHAyYHOI'O LHMKJIA,
pacmmpsoT 3HAaHUS B OTOW cdepe, pa3BUBAIOT IO3HABATENBHBIM HWHTEpEC OOYYAIOUIMXCS, HX
MHTEJJIEKTyaJIbHbIE U TBOPYECKHE CIIOCOOHOCTH B MPOLECCE MPAKTUYECKOIO0 NPUMEHEHUs 3HAHUU IO
XHMUH, CIIOCOOCTBYIOT PO(ECCHOHATBFHON OPHEHTAIIHH.

Ilenv npozpammer: OcBoeHHE CUCTEMBbl 3HAHMII 00 OCHOBHBIX IMOHATHSX M 3aKOHAaX XUMHH,
XUMHUYECKON CUMBOJIUKE.

JUta noCcTHKEHNS YKa3aHHOMU LIEJIN NTOCTABIIEHBI CIIEYIOIINE 3a0auu

OBnazieHne yMEHUSMHU HAOII01aTh XUMUYECKHE SBJICHUS, IPOBOIUTh XUMUYECKHH IKCIIEPUMEHT,
MIPOU3BO/IUTH PAacueThl HA OCHOBE XMMMUYECKHX (POPMYJ BEIECTB M YpaBHEHUIH XUMHUECKUX PEAKIIUH,
IPUMEHATh TOJyYEHHbIE 3HAHUS A OOBSCHEHHsS Pa3HOOOpPA3HBIX XMMHYECKUX SIBICHUH M CBOMCTB
BEILIECTB, OLICHKH POJIA XMMHUU B PA3BUTHH COBPEMEHHBIX TEXHOJIOTHH U ITOJIy4YE€HUU HOBBIX MaTEPHAIIOB.
Pa3BuTHe 1O3HaBaTENbHBIX HMHTEPECOB UM  MHTEUIEKTyaJIbHBIX CIOCOOHOCTEW B  Ipoliecce
CaMOCTOSITEJILHOTO MPUOOpPETeHHs] 3HAHUM B COOTBETCTBUM C BO3HUKAIOIUMU KU3HEHHBIMU
norpedHocTsAMU. Bocnuranue yOexJAeHHOCTH B MO3UTHBHOW POJM XMUMHUU B JKU3HM COBPEMEHHOIO
o01iecTBa, HEOOXOAMMOCTH XMMHUYECKH T'PAMOTHOTO OTHOLIEHHSI K CBOEMY 3/I0POBBIO U OKPY)KaIOIIEH
cpene. llpumeHeHne MONyYeHHBIX 3HAHUM M yMEHHMH Juis 0€30MacHOTO HCIOJIb30BaHMS BEIIECTB U
MaTepuaioB B OBITY, CEIbCKOM XO3SIiiCTBE M Ha IMPOU3BOJCTBE; PEIICHUS MPAKTUYECKUX 3a]ay B
[IOBCEJTHEBHON JKM3HU; MPEAYNPEKACHUSA SBICHUN, HAHOCALIMX BpEd 300POBBI0 4YEJIOBEKA U
OKpYy)Kalolllel cpefie; MPOBENEHUsl HCCIeA0BaTeIbCKUX paboT; CO3HATENbHOTIO BbIOOpa mMpodeccuu,
CBA3aHHOM C XUMHEN

Kamezopusa yuawjuxcsa - nporpaMma OpueHTUpPOBaHa Ha oOyJaromuxcsi 16-17 ner u paccunrana
Ha 1 rog oOyuenus. HaGop neteit B 00beMHEHNE OCYIIECTBISIETCS] B Hayase y4eOHoro roja. B cBsi3u ¢
TE€M, YTO 3aHATUS TPeOYIOT MHIWMBUIYaJbHOTO MOJXOJa, I'PYMIbl KOMIUIEKTyeTcs u3 pacuéra 10-15
YEeJIOBEK.

Dopmul nposedeHus 3aHAMuUIL - TPYIITIOBBIC U WHAWBUIYAIbHBIC.

I'pynnoBbie  (OpMBI NPUMEHSIOTCS MpPU TMPOBEACHUM TNPAKTHUYECKUX paboT, BBHITOJHEHUU
TBOPUYECKHUX, UCCIIEIOBATENbCKUX 3aaHni. HIuBUyanbHbIe POPMBI pabOThI IPUMEHSIIOTCS P padoTe
C OTAENbHBIMH 00yJaromuMHucs, 00Ja1al0MMU HU3KUM WJIM BBICOKUM YPOBHEM Pa3BUTHS.
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yaca) Bcero 144 yaca B roz. OT0 TEOPETUUECKOE N3YUEHHE MaTepHalla, pelIeHUE 3a1a4 U MPaKTUYECKas
pabora.

JIH‘!HOCMHble, MemanpeOMemnbte u npeOmemete pe3yiomamol:

Jluunocmmuoie pe3yibmanivl

OO0yuaromuiics MOTYyYUT BO3MOXKHOCTH I (POPMUPOBAHUS CIACAYIOMUX JIHIHOCTHRIX Y'Y /1:

L OonpeaAcICHUE MOTUBal U3YUCHUA yLI€6HOl"O Marcpuaia,

L OLCHMBaHHWEC YCBAaNBAC€MOI'O y‘l€6HOI‘O Marcepuaia, uCXO0Jd U3 COUUAJIbHbIX U
JIMYHOCTHBIX HGHHOCTGI;'I;

b IIOBBIIICHHUE CBOCTO O6pa3OBaT€JII>HOFO YPOBHA U YPOBHSA 'OTOBHOCTHU K U3YUCHUIO

OCHOBHBIX UCTOPUYECKHX COOBITHM, CBSI3aHHBIX C UCTOPUEH Pa3BUTHUS XMMUU U OOLIECTBA;
o 3HAaHWE IIPABUJI IIOBEJICHUS B YPE3BBIYANHBIX CUTYaLIUAX;
o OLICHUBAHHE COLMAIBHON 3HAYMMOCTH TPO(eCcCHii, CBA3aHHBIX C XUMHUEH;

L BJIAICHUC IIpaBHUJIaMHU 0€e3011acCHOTO 06paH_[CHI/I$I C XUMHNYCCKUMU BEIICCTBAMU U

000pyI0BaHUEM, IPOSBICHUE SKOJIOTHYECKON KYIbTYPHI.
Memanpeomemmoie pe3yiomamnol
Pezynamuensvie

OOyuaromuiics MOJIy4UT BO3MOKHOCTB JIJIs1 (POPMUPOBAHUS CIEIYIOIUX PEryIsITUBHBIX Y'Y [

o 1enenosjaraHye, BKI4as IOCTAaHOBKY HOBBIX LieJlel, MpeoOpazoBaHue
MIPAKTUYECKOU 3aa4d B IIO3HABATEIIbHYIO, CAMOCTOSATEIbHBIN aHAJIW3 YCIOBUN JOCTH)KEHHUs LIEIU Ha
OCHOBE y4€Ta BBIJICJICHHBIX YUYUTEIEM OPUEHTUPOB JEUCTBHS B HOBOM yUeOHOM MaTepHale;

L4 IJIAaHUPOBAHUC ITYTU JOCTHIKCHUSA ueneﬁ;

L4 YCTaHABJIMBAHUEC LCJIICBBIX IPUOPUTCTOB, BBIACIICHUC aIbTCPHATUBHBIX Croco0o0B
JOCTHIKEHUS LIeM U BBIOOp Haubouee 3¢dexkTuBHOrO crioco0a;

. YMEHHUE CaMOCTOSITETIbHO KOHTPOJIMPOBATH CBOE BpPEMS M YIIPABIIATh UM;

J yMEHHUE NIPUHUMATh PEIIeHUs B IPOOIIEMHON CUTYyallUH;

. IIOCTaHOBKA y4eOHBIX 33/1a4, COCTABJICHHUE IUIaHA U TTOCIIEI0BATEILHOCTH
NENUCTBUN;

L4 opraHu3anmsa pa60qero MECTaA IMPU BBIITOJHCHHUHU XUMHUYCCKOTO OKCIICPUMCHTA,

o MPOTHO3UPOBAHUC PE3YIILTATOB O6y‘~IeHI/I${, OIICHUBAHUC YCBOCHHOI'O MaTcpuraia,

OLCHKa KayeCTBa " ypOBHS[ HOJ'Iy‘I@HHBIX 3HaHHI>'I, KOppeKHI/IH IIJIaHa H cnoco6a HeﬁCTBHﬂ HpI/I
HEOOXOINUMOCTH.

Ilo3nasamenvuule

OOyuaronuiicss HOTYYUT BO3MOXKHOCTD JUIS (DOPMUPOBAHMS CIEAYIOUINX MO3HAaBaTeNbHBIX Y Y 1:

. TOMCK U BBIJIETICHUE HH(POPMAIIHH;

o aHaJIM3 YCIIOBUM U TPeOOBAaHM 3a71a4H, BIOOP, COTIOCTABIICHUE U 00OOCHOBAHHE
crioco0a perieHus 3a1a49u;

o BbIOOp Hanbosee F3PPEKTUBHBIX CIOCOOOB pEIICHHs 3a/1a4l B 3aBUCIMOCTH OT 3

KOHKPETHBIX YCIIOBUU;



o BBIJIBUKEHHE 1 000CHOBaHME TMIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

L4 CaMOCTOATCIIBHOC CO3AaHUC AJITOpUTMA ACATCIbHOCTH IIPHU PCIICHUN HpOGHeM
TBOPUYECKOT'0 U TIOMCKOBOI'O XapaKTepa;

J YMEHHSI XapaKTepHU30BaTh BEIIECTBA IT0 COCTAaBY, CTPOCHUIO U CBOICTBaM;

J OITMCHIBAHNE CBOMCTB: TBEP/BIX, JKUIKHX, Ta3000pa3HbBIX BEIIECTB, BBIICICHUE X
CYILIECTBEHHBIX PU3HAKOB;

. n300pakeHNe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKHX (OPMYIT U
CYIIHOCTH XUMHUYCCKUX pCaKHI/Iﬁ C IOMOIIIBKO XUMHYCCKHUX ypaBHeHHﬁ;

. MpOBE/ICHUE HAOIIOICHHUI, ONTMCAHNE TIPU3HAKOB U YCIOBUN TECUCHHUS XUMUYECKHIX
peakuuii, BBHIOJHEHHE XMMUYECKOTO JKCIIEPUMEHTA, BHIBOABI HAa OCHOBE aHann3a HaOMIOJCHUI 3a
HKCIIEPUMEHTOM, PEIICHHE 3a/1a4, TOJyYCHNEe XUMUIECKONH HH(OpMALIUK U3 Pa3- JINYHBIX HCTOYHUKOB;

L YMCHHEC OPraHU30BbIBATb UCCICAOBAHUC C CJIbIO ITPOBEPKU I'MIIOTE3;
b YMCHHUC ACTIaTh YMO3AKIIOYCHUSA (I/IHIIyKTI/IBHOG H 110 aHaJIOFI/II/I) U BBIBOJbI;
b YMCHUC 00BEKTUBHO OLICHUBATh I/IHCI)OpMaIII/IIO O BC€IICCTBAX U XUMHUYCCKUX

nporeccax, KpUTUYECKH OTHOCHTHCS K TICEBIOHAYYHOU HHPOPMALIUH.

Kommynukamuenbte

O6yqa}0m1/1171c51 IMOJIYYUT BO3MOKHOCTH IJIA (I)OpMI/IPOBaHI/IFI CJICAYIOINIUX KOMMYHHKATHUBHBIX
VYI:

J IIOJTHOE ¥ TOYHOE BBIPa’KEHHE CBOMX MBICIIEH B COOTBETCTBUU C 3a/lauaMU U
YCIOBUSIMU KOMMYHHUKAIIWH;

o a/IeKBaTHOE UCIIOJIb30BaHUE PEUYEBBIX CPEICTB IS yYaCTHsI B TUCKYCCUH U
apryMeHTalluu CBOEH MO3UIMM, YMEHHE MPEICTABIATh KOHKPETHOE COJEP’KaHUE C COOOIEHUEM €ro B
MMCBMEHHOW U yCcTHOM (hopme, onpezeneHue crnoco00B B3aUMOAECUCTBUS, COTPYIHUYECTBO B TIOUCKE U
cbope nHpopmanuy;

. y4JacTHe B IMasore, MIaHUPOBaHUE OOIIUX CIOCOO0B pabOThI, MPOSIBIEHUE
YBa)XKUTEJIBHOTO OTHOLIEHMSI K IPYTUM Y4alllUMCS;

o OINMCAHUE COJIEPIKAHNUS BBINOIHAEMBIX IEHCTBUH C LIETIbI0 OPUEHTUPOBKH B
MpeIMeT- HO-IIPaKTUYECKOH 1eATeNbHOCTH;

o YMEHHMSI YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPIMHAIIUHN Pa3IUUYHbIX
MTO3UIIMH B COTPYIHUYECTBE;

. dbopMyIupOBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO, APTYMEHTHPOBATH U
KOOPAMHUPOBATh €€ C MO3ULUSAMH MapTHEPOB B COTPYAHHUYECTBE MpPH BHIPAOOTKE OOILEro peuieHus B
COBMECTHOMH JI€ATEIbHOCTH;

o OCYILIECTBIIATh B3aUMHBIN KOHTPOJIb M OKa3bIBATh B COTPYIHUYECTBE
HEOOXOMMYI0 B3aMMOIIOMOIIIb;

o IUTAHUPOBATh 0011IMe CIOCOObI pabOThI; OCYIIECTBISITH KOHTPOJIb, KOPPEKIHUIO,

OLICHKY JeMCTBUI MapTHEPA, YMETh YOSKIaTh;

o UCTIOJIb30BaTh aJIeKBAaTHBIE SI3BIKOBBIE CPEACTBA AJIsi OTOOPAKEHUSI CBOMX UyBCTB,
MBICJIEH, MOTHBOB M TNOTpeOHOCTEH; oToOpakaTh B peud (OomucaHue, OOBSICHEHUE) COJepKaHue
COBEpIIAeMbIX JEHCTBUH, KaK B (hopMe TPOMKOM COLMATM3UPOBAHHOM peun, Tak U B (hopMe BHYTpEHHEH
peun;

J pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPE/ICTBA YCTHOM U
IIUCbMEHHOW KOMMYHHMKAIlMM IpHU paboTe C TeKCTaMHU y4dyeOHUKa M JIONOJIHUTEIBHON JIMTepaTypoi,
CIPaBOYHBIMHU TaOJIUI[AMH, TPOSIBIATH TOTOBHOCTh K YBa)XKEHUIO MHON TOYKH 3pEHMs IIPU OOCYXKJIEHUU
Pe3yIbTaTOB BHIIIOIHEHHON PaOOTHI. 4



Ilpeomemmnoie pesyromamul

OO0yuaromuiicst HayquTCs:

L4 MPUMCHATH OCHOBHBIC MCTOAbI ITIO3HAHUS: H3,6JHOI[€HI/I€, HU3MCPCHUC, SKCIICPUMCHT,

J OIKCBIBATh CBOMCTBA TBEPIBIX, KUAKHUX, Fa3000pa3HbIX BELIECTB, BBIACIAS UX
CYILIECTBEHHbIE IPU3HAKY;

| pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHOM
TEOpHH;

L4 pa3indaTtb XUMHYCCKUC U (I)I/I?;I/I‘ICCKI/Ie SIBJICHUS, HA3bIBATh IIPU3HAKU U YCIIOBUA
IPOTEKaHUs XMMUYECKUX peaKIuii;

o co0uro1aTh MpaBmiia 0€30MmacHoN paboThI PU MPOBEICHUH OIIBITOB;

J II0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYI0M;

J H0JIy4aTh, COOUpATh ra3000pa3Hble BELECTBA U PACIIO3HABATH MX;

J XapakTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHUYECKUX COCIMHEHUM, TPOBOIUTH OIBITHL, TOATBEPKAAIOLIME XUMUUECKHE CBOMCTBA U3yYEHHBIX
KJIACCOB HEOPTraHUYECKHUX BEILECTB;

o PacKpbIBaTh CMBICII IIOHATHUS «PACTBOP», BBIUUCIATH MaCCOBYIO JOJIIO
pacTBOPEHHOIO BEIllECTBA B PAcTBOPE, T'OTOBUTH PACTBOPbI C ONPENEIEHHONM MaccOBOW JoJiel
PacTBOPEHHOTO BEILIECTBA;

. XapaKTepU30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BELECTB OT TUIA
KpHCT&HHH‘IGCKOﬁ pGHIéTKI/I, OIIPCACIIATh BUJ XUMHUYECKOH CBS3H B HCOPTaHNYCCKUX COCIUHCHUAX

o PacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUH IICKTPOJIUTHUECKON TUCCOIHUALINH,
COCTaBJIATh YPABHEHHUS JIEKTPOJIUTUUECKON TUCCOLMAIIMN KUCIIOT, IIET0YEH, COJIE U peakIii HOHHOTO
oOMeHa;

o PacCKpbIBaTh CYLIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUH, ONPEIEIATh
OKHCIIUTENb U BOCCTAHOBUTEND, COCTABIIATh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

o Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEaKIny;

o XapaKTepU30BaTh B3aUMOCBS3b MEXKY COCTaBOM, CTPOEHHUEM U CBOMCTBAaMHU
HEMETAJVIOB U METAJIJIOB;

o MPOBOJUTH OIBITHI MO MOJYYEHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB Pa3INYHbIX
BEILIECTB;

o rpaMOTHO 00paIaThCs C BEMIECTBAMHU B TTOBCEITHEBHOM JKHU3HH.

OO0yuaromuiicst MOTYYUT BO3MOKHOCTh HAYUYUTHCS:

. BBIJIBUTATh U IIPOBEPATH SKCIIEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKUX CBOMCTBAX
BELIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, MX CIIOCOOHOCTH BCTYNaTh B XMMHYECKHE PEaKIUH, O
XapakTepe U MPOAYKTAX PA3IUYHBIX XUMUUECKUX PEaKIINii;

o XapaKTepU30BaTh BEIIECTBA I10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABINBATH
IIpYU- YUHHO-CIEACTBEHHEIE CBA3U MEXAY JAaHHBIMU XapaKTEpUCTUKAMU BEILIECTBA,

o COCTaBJIATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM
HOHHBIM YpaBHEHUSAM,

o POTHO3UPOBATh CLIOCOOHOCTH BEIECTBA MPOSIBIATH OKHCIUTEIbHbIE WU
BOCCTAHOBUTENBbHBIE CBOMCTBA C YUETOM CTEIICHEN OKUCICHHS DJIEMEHTOB, BXOSIINX B €r0 COCTaB;

. BBLIBUTATH U MPOBEPATH IKCIIEPUMEHTAIBLHO TUIIOTE3HI O PE3yIbTaTax
BO3CHCTBUS pa3IMUHbIX (PAKTOPOB Ha U3MEHEHNE CKOPOCTH XMMHUYECKON pPeaKkluy;

. UCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS JUISL SKOJIOTHYECKHU TPAaMOTHOT'O TIOBEACHUS
B OKPY’KAIOLIEH cpene;

. UCIIOJIb30BaTh NPHOOPETEHHBIE KIIFOYEBbIE KOMIIETEHIIUH ITPU BBINOJIHEHUH
MIPOEKTOB U PEIICHUH YUeOHO-HCCIIEI0BATENBCKUX 3a/1a4 110 U3YUYEHHIO CBOICTB, CIIOCOOOB MOTYyYSHUS U
pacmno3HaBaHUs BEIICCTB, 5

. 00BEKTHBHO OLICHUBATh MH(OPMALIMIO O BEIIECTBAX U XUMHUUECKUX IIpOIeccax;

. OCO3HABATh 3HAYEHUE TEOPETUYCCKUX 3HAHUN 10 XUMHUH JJIsl IPAKTHYECKOU



JESTEIbHOCTH YEJIOBEKA;
J CO3/1aBaTh MOJIEJIM U CXEMBI JJIs pellleHUs y4eOHbIX U MI03HABATENbHBIX 3a/1a4;

MOHUMAaTh HEOOXOAMMOCTh COOJIOJICHUS NpPEANHMCAHUHN, NpesaraéMblX B HMHCTPYKIHUSAX IO

MCTIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU U JI.



Paznen 2. Coaep:xaHue nmporpamMmmal.

2.1. Yuebno-memamuueckuii nnan
Ne Bcero | Teo | Ilpak
HaumeHoBaHusi TeM dopMa KOHTPOJIS
n/n 4yacoB | pus | THKa
1 BBoausbiii uncrpykrax no Th npu
' paboTe B KaOMHETE XUMHH. XHUMHIO. 2 2 0 Becena
BBenenue B npeaMer.
Paznen 1. MeToapl HAy4YHOTO MMO3HAHUS
XUMHUYECKOE TO3HAHUE U €TO0 [IpakTuyeckas padora,
METOJIbl. DKCIIEPUMEHT — BEAYIIHMA naboparopHas paboTa
2 4 2 2
' METOJ] HAyYHOTO TIO3HAHUS
OKPYKaroIIero Mupa
3 KauecTBeHHOE onpenenenue [IpakTrueckas padora,
' yriaepojaa, BOAOPOa U XJIopa B 4 2 2 naboparopHas paboTa
OpPraHNYECKHX BEIIECTBAX
Paznen 2. Oprannyeckasi Xumus
4.  [[lomyuyeHue 3THIIEHA U U3YUYEHUE €TO 4 5 5 [IpakTuueckas pabdora,
CBOICTB nabopaTopHas pabota
S. [Tonyuenue aneTuneHa u U3y4eHue 4 5 5 [IpakTuueckas pabora,
€ro CBONCTB nabopaTtopHas pabota
6. HccnenoBanue pu3ndeckux 4 5 5 [IpakTuueckas padora,
CBOMCTBA CITUPTOB nmabopaTopHas pabota
7. ITony4yenue anbaerunioB 4 5 5 [IpakTuyeckas padora,
nmabopaTopHas pabota
8. XuMHueckue cBOMCTBa (heHona 4 5 5 [IpakTuyeckas padora,
nmabopaTopHas pabota
9. @dusnueckue cBoiicTBa KapOOHOBBIX 4 5 5 [IpakTuueckas padora,
KHCIIOT 1 TOpHAs T
aboparopHas paboTa
10. |[Xumwuueckue cBOWCTBA KAPOOHOBBIX 4 5 5 [IpakTuueckas padora,
KHUCJIOT nmabopaTopHas pabota
11. OTtnenpHBIC IPEICTABUTEIH 4 5 5 [IpakTudeckas padora,
KapOOHOBBIX KUCIIOT nmabopaTopHas pabota
12. . [IpakTuueckas pabora
CBoiicTBa ClI0KHBIX 3(pUpoB 4 2 2 p p ’
nabopaTopHas pabora
13. CBoiicTBa npeeIbHbIX AMUHOB 4 5 5 [IpakTrueckas paboTa,
nabopaTopHas pabora
14. 4 5 5 [IpakTrueckas pabdora,
CBolicTBa apOMaTHUYECKHX aMUHOB naboparopHas paboTa
15. . [IpakTuueckas pabora
CBoiicTBa aMUHOKUCIIOT 4 2 2 p p ’
nabopaTopHas pabora
16. 4 5 5 [IpakTrueckas paboTa,
HccnenoBanue cBOWCTB MJIaCTMAcC nabopaTopHas pabora
Pasznen 3. OOmiast xuMus
3aBUCUMOCTH CKOPOCTH PEAKIIMH OT
17. p peaid [IpakTuyeckas padora,
KOHIICHTPAIIUN PEarupyronux 4 2 2
nabopaTopHas pabota
BEIIECTB




18. [3aBHCHMOCTH CKOPOCTH PEaKIIMH OT 4 5 5 [IpakTuueckas pabora,
TEMIEPATYPHI nabopaTopHas pabora
19. PacTtBOpenue kak ¢pu3nko- 4 5 5 [IpakTuueckas pabdora,
XUMHYECKHH Mpo1ecc naboparopHas paboTa
20. PactBopsI, pacTBOpUMOCTH 4 5 5 [IpakTuueckas padora,
nabopaTopHas pabota
91 DOTOKOIOPUMETPUIECKOE [IpakTuyeckas padora,
' onpeeseHue KOHIICHTPpaIu! 4 2 2 nabopaTopHas pabota
pPacTBOPEHHOT'0 BEIIECTBA
22. Kpucramnoruaparst 4 5 5 [IpakTrueckas padora,
nabopaTopHas pabota
23. [Tporecc 3MeKTPONTUTHIECKOI 4 5 5 [IpakTuyeckas padora,
JICCOLIMAIIUU naboparopHas paboTa
o4 CreneHsp 3JIEKTPOTUTHYECKOU [IpakTrueckas padora,
" | mucconuarnmu. CUiIbHbBIE U CIa0bIe 4 2 2 nabopaTopHas pabota
AIEKTPOJIUTHI
o5 HoHHOE TIPON3BEICHUE BO/IBI. [IpakTuyeckas padora,
" | BomopoaHblii MoKasartelb pacTBopa 4 2 2 nabopaTtopHas padora
pH
26 [IpakTuueckas pabora,
' Konnykromerpuueckoe u 4 2 2 naboparopHas paboTa
MOTEHIIMOMETPUYECKOE TUTPOBAHUE
7 KoHykTomMeTprudeckuii MeTos [IpakTuueckas pabora,
' OIIpeEICHUS KOHLICHTPAIu! 4 2 2 nabopaTopHas pabora
BEIIECTBA
28. Komtonaabie pacTBOPHI 4 5 5 [IpakTudeckas padora,
nabopaTopHas pabora
29. Koarymsimus. Koarynupyromiee 4 5 5 [IpakTuueckas padora,
JIEHCTBUE IJIEKTPOJIUTOB nmabopaTopHas pabota
30. |OKHCIUTENLHOBOCCTAHOBUTEIBHbIE 4 5 5 [IpakTuueckas padora,
peakIuu nmabopaTopHas pabota
31. XUMUYEeCKHE UCTOYHHUKH TOKA. 4 5 5 [IpakTuueckas padora,
AKKYMYJISITOPBI naboparopHas paboTa
Paznen 4. Heopranuueckast Xumust
32. l"anorenoBonopoast. Conu 4 5 5 [IpakTuueckas padora,
TaJIOT€HOBOIOPOHBIX KHCIIOT nmabopaTopHas pabota
33. Cepnas xucnora u €€ conu 4 5 5 [IpakTuyeckas padora,
nmabopaTopHas pabota
34. Keneso, ero cBoiicTaa 4 5 5 [IpakTuyeckas padora,
nmabopaTopHas pabota
Paznen 5. Posib XUMUM B KU3HU YETOBEK
35. XHUMHS B ITIOBCEIHEBHOMN KU3HU. 4 2 2 [IpakTudeckas padora,
Moro1ye 1 YUCTSIINE CPEJCTBA nmabopaTopHas pabota
36. [ToxBenenue UTOroOB Kypca 6 6 0 becena
Hroro: 144 76 68
2.2. Cooepicanue yueoOHO-memMamuiecKkozo niana
Pa3znen 1. MeToabl HAYYHOIO HCCIe10BaHu (4 yac.)
Teopemuueckas uyacme (2 uac.): OCHOBHbIE METOAbl TO3HAHUS B XUMHUU. |EXHUKA
0€30MacHOCTH MPH MPOBEICHUN XUMHUECKUX IKCIIEPUMEHTOB. 8

Ilpakxmuueckas yacmo (2 uac.): BelnoTHeHNE MPAKTUUECKUX 3aJJaHUN U JTaOOpaTOPHBIX padoT.



Pa3nea 2. Opranunueckas xumus (52 yac.)

Teopemuueckas uacmo (26 uac.). DTUIEH W €ro CBOMCTBA. ALETUJIEH U €r0 CBOWCTBA.
®dusnyeckue CBOWCTBA CIUPTOB. Ampaeruabl. GeHON UM ero XuMU4eckue cBoicTBa. KapOoHOBBIC
KHCIIOTBI M HMX XHMHYECKHE CBOWCTBA. DQPUPHI M HMX CBOWCTBA. AMHUHBI: BHIBl U UX CBOHCTBA.
AMMHOKHCIIOTEL.

Ilpakmuyeckas uacms. (26yac.): BpIoNHEHUE TPAKTUYECKUX 3aJaHUN U JIA0OPATOPHBIX
pabor.

Pa3nen 3. O6mas xumus (60 yac.)

Teopemuuecxkas uacms (30 wuac.): Xumudeckue peakiuu. OnpeneneHue CKOPOCTH
XUMUYECKUX peakuuid. PakTopsl, BIUAIOMIME HA CKOPOCTh XMMHUYECKOM peakuuu. PacTBOpBL
Kpucramnorugparsl. [Iporecc 31€KTpouTUYECKON AUCCOLMALMU. DIEKTPOIUThL. IOHHBI Bo1OpoJa.
Omnpenenenue KoHLeHTpauu Bemectsa. Koarymsauus. XuMuyeckue MICTOYHUKH TOKA.

Ilpaxmuueckas uacmo. (30 uac.): BpINOJIHEHHWE MPAKTHYSCKUX 3aJaHUN W J1a0OPATOPHBIX
pabor.

Pa3znen 4. Heoprannyeckas xumus (12 yac.)

Teopemuueckas wacms (6 uac.): I'anorenoBoaopoabl. Cepas kuciaora u ee comnu. JKenezo u ero
CBOMCTBA.

Ilpaxmuueckas wacmeo. (6 yac.): BellojHeHE MPAKTUYECKUX 3aIaHUK U JaOOpaTOPHBIX paboT.

Pa3gen 5. Poab XHMUH B ;KH3HH YeJIoBeKa (4 yac.)
Teopemuueckas yacms (2 uac.). XuMus B TOBCEJIHEBHOM >KM3HU dYelIOBeKa. MomIIHe u
YUCTSIINE CPEJICTBA.

Ilpakmuueckas uacmo. (2 uac.): BeinoaHeHUE MPAKTUUECKUX 3aJaHUN 1 JTA0OPATOPHBIX padoT.

Pazgea 3. @opmbl aTTecTAllUU M OLICHOYHbIE MATEPHUAJIbI.

DopMBbI KOHTPOJIA.

KoHnTpoib pe3ynbpratoB 00y4ueHus B cooTBeTcTBUU ¢ nanHoi OIl mpoBoauTcs B hopMe MUCHbMEHHBIX
1 DKCIEPUMEHTAIbHBIX padoT.

®opMbl N0JABEICHUS UTOI0B Peain3aliu MpPorpaMmbl.

. Nrtorosas onuMnuaza no BCeMy Kypcy NporpamMmMel;

. VYuyacrtre B pallOHHBIX, pETUOHAIIBHBIX U BCEPOCCUMCKUX OJUMITHAaZaX U KOHKYpCax;
. ITonBeneHme UTOTOB.



Pasnen 4. Opranu3zanuoHHO-NeJArOrH4ecKue YCJIOBHUS pean3anumn

NMPOrpamMMblI

4.1. Mamepuanvno-mexnuyuecKkue ycioeus peaiu3ayuu npocpammal.
MartepuanbHo-TexHHYecKas 06a3a BKIO4aeT B ceOst iu(poBbie 1a00paTOpru, MUKPOCKOIMTHYECKYIO
TEXHHUKY, HaOOPBI KJIACCHUECKOTr0 000pYyI0BaHUS AJIsl MPOBEJACHHS J1JaOOPaTOPHBIX padoT.

1. JleMoHCTpanoHHOE 000pyI0OBaHNE

1.1. CTOJIMK IOXbEMHBII

1.2. [[ITaTuB 1EMOHCTPAIMOHHBIA XUMHYECKUN

1.3. Anmapar Juisi IPOBeIeHUs] XMMUYECKUX peaklui

1.4. Habop 1151 251eKTpOan3a 1eMOHCTPALIMOHHBIN

1.5. Kommuiekt MepHBIX K010 Masioro o0bema

1.6. Ha6op dbaakonos (250 - 300 M1 111 XpaHEHHUSI PACTBOPOB PEAKTHBOB)

1.7. [TpuGop 117151 ONBITOB MO XMMHUU C AIEKTPHUECKUM TOKOM (JIaOOPATOPHBIN)

1.8. [Tpubop /U1 WILTIOCTPAIMK 3aKOHA COXPAHEHHsI MACChl BELIECTB

1.9. JlenuTenbHast BOpOHKA

1.10. 'YcTaHOBKa /IS IEPETOHKHU BEIIECTB

1.11. [Ipubop 1u1st monydeHus razoB

1.12. banst koMOMHUpPOBaHHAs JIabopaTopHas

1.13. DapdopoBas CTynkKa ¢ IECTUKOM

1.14. Kowmmnekt Tepmomerpos (0 - 100 0C; 0 - 360 0C)

1.15. KommuiekT "HaTypasibHble 37eMeHThI Ta0nuibl Meneneena"

1.16. Kommnekt "Habop Mozeneit kpuctayunyeckux pemerok" (anmasa, rpagura, yrieKucioro
rasa, Kejie3a, Marausi, MeJy, TOBApEHHOW COJIU, HOAa, JIbA WJIK KOHCTPYKTOP AJISt
COCTaBJIEHUS] MOJIEKYIT)

1.17. JlononHuTenpHOE 000pYIOBAaHUE

1.17.1. |[ItaTuB Ans AeMOHCTpalMOHHBIX mpobupok [1X-21

1.17.2. |Anmapar Kumnmna

1.17.3. [[IpuGop juist onpeaeseHns cocTaBa BO3ayxa

1.17.4. [[TpuGop Juist OKUCIIEHHsI CIUPTA HAJl MEJTHBIM KaTaJIH3aTOpPOM

1.17.5. |bropertka

1.17.6.  [[TpuGop il HIUTIOCTPALIMH 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakui OT YCIOBUH

1.17.7. [Becsl 1uis CHITyYNX MaTepHaiOB

1.17.8. |[Turenn

1.17.9. |Iumoisl TUTEIBHBIE

1.17.10. [KonbGoHarpeBateinb

2 KommuiekT nocy/isl ¥ NPUHAUIEKHOCTEN Il YYeHUYECKHX OIBITOB

2.1 Habop 6anok /1t XpaneHus: TBepAbIX peakTuBoB (30 - 50 mur)

2.2 Habop ckistHOK ((y1akoHOB) JUIsl XpaHEHHs pAaCTBOPOB PEaKTHBOB

2.3 Ha6op npubopok (I1X-14, [1X-16)

2.4 [TprOop 1u1s osTydeHus ra3oB

2.5 CninproBKa

2.6 dunpTpoBasibHast Oymara (50 mT.)

2.7 [ItatuB naboparopublii xumuyeckuii IJIX

2.8 [Tanouka cTexistHHAs (C PE3MHOBBIM HAKOHEUYHUKOM )

2.9 UYarreuka Jy1s1 BeINapuBaHus (BBITIAPUTEIIbHAS YallledKa)

2.10 MepHbIil IMHP (TIACTUKOBBIH)
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2.11

Boponka crexiisiHHas (Maiiasi)

2.12 Craxan crexyissHHbIN (100 M)

2.13 ["a300TBOIHAS TPYOKa

3 KOMIUIEKT XUMHYECKHX PEaKTHBOB

3.1 Hab6op «Kucnote» (a30THasI, cepHasi, colsiHasi, oprodochopHas)

3.2 Ha6op «'uapokcuasny (THIpoKcH Oapus, THAPOKCHT KaJIUs, TUAPOKCH]T KaJIbIIHS,
CUAPOKCHU HATPHSI)

3.3 Ha6op «Oxcuapl MeTauioBy (aIlOMUHUS OKCH I, Oapust okcu, sxenesa (I11) okcun, kanbmmsy
okcua, Maraus okcua, meau (11) okcu, MMHKA OKCH)

3.4 Habop «lllenouHble U 11€10YHO3EMENBHBIE METAJUIB (JINTUMN, HATPUH, KAJIBLIUIN)

3.5 Habop «MeTaubly (aTFOMUHHMIMA, )KeIe30, MarHUM, Me/Tb, ITMHK, OJIOBO)

3.6 Hab6op «lllenounbie 1 MIETOYHO3EMENBHBIE METAJUTBDY (JIMTHI, HATPUH, KAJTBIIHIA)

3.7 Habop «OruaeomnacHbie BenecTBay (cepa, hochop (kpacHsiit), okcua Gochopa(V))

3.8 Habop «I" anorens» (nox, 6pom)

3.9
Hab6op «["amorenup» (aaroMUHUS XJIOpUI, aMMOHHUS XJI0pH A, Oapus ximopu, xenesa (I11)
XJIOPUT, KaIHs HOAUT, KAIUS XJIOPUL, KATbIHSI XJIOPHI, JIUTUS XJIOPUI, MarHUs XJIOPHI,
mvenu (1) xmopua, Hatpust Opomu, HaTpUs GTOPHI, HATPHUS XJIOPHJ, IIMHKA XIJIOPH]I )

3.10 Ha6op "Cynbdarsl, cynbhuabl, cyabGuTsl" (aTIOMUHES CyabpaT, aMMOHUS Cylb(arT,
kenesa (II) cynedun, sxxenesa (II) cynedar, 7-mMu BoaHbI, kanus cynabdart, kodansTa (II)
cynbdar, maraus cynsgpat, meau (1)) cynsdar 6e3Boausiit, meau (II) cynsdat 5-
BOJIHBIN, HATPH Cynb(ua, HATpUs CyIb(UT, HATPUS CyIb(haT, HATPHUS TUAPOCYIbOAT ,
HUKEIIs CylIb(aT

3.11 HaGop "KapOonatel" (aMmMoHus kapOoHaT, kayus kapooHat, menu (II) kapboHaT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS THIPOKAPOOHAT)

3.12 HaGop "®ocdatsl. Critnkatsl" (kanus MOHOTUApoopTodochaT, HaTpUs CHITUKAT 9-TH
BOJIHBIN, HaTpHsl opTodocdaT Tpex3aMelleHHbIH, HaTpus guruapodocdar)

3.13 HabGop "Auerarsl. Poganuasl. Coenunenus sxenes3a” (kamus amerart, kanus heppo(I)
rexcanuanu, kamus geppo (I1) rekcarmonun, kanust polaHu, HaTpUsl alleTaT, CBUHLIA
aleTar)

3.14 Ha6op "Coenunenus mapranna” (kanust nepMmanranar, mapranua (IV) oxcun, mapranma (11)
cynbdat, Maprasia XJOpHI )

3.15 Hab6op "Coennnenns xpoma" (aMMOHHUS IUXPOMAT, KaJUsl JUXpOMarT, KaJlusi Xpomar, XpoMa
(IIT) xmopu 6-TH BOTHBIN)

3.16 Hab6op "Hutpate!" (alfoMMHMSI HUTpAT, aMMOHHUS HUTPAT, KaJIusl HUTPAT, KaJbLUs HUTPAT,
menu (II) HuTpat, HaTpust HUTpAT, cepedpa HUTPAT)

3.17 Habop "MuaukaTops!” (JJaKMOMJI, METHIJIOBBIN OpaHXKeBbIH, (peHonpTanenH)

3.18 Hab6op "Kucnopoacoaepxaiine opraHndeckye BerecTna’ (aleToH, TIUIEpHH,
TUATUIIOBBIN AQUP, COUPT H-OYTHIIOBBINA, COUPT N30aMUJIOBBIH, CIUPT N300YTUIIOBBIH,
CIHPT STHWIOBBIH, PeHoI1, POpMaIHH, STUICHTIIMKOIb, YKCYCHO-3THIIOBBIN 3¢hup)

3.19 Ha6op "YraeBogopoas!" (0eH3MH, TekcaH, HeTh, TOIYOJI, IIMKIOTECKaH)

3.20 Habop "Kucnotsl oprannyeckue" (KUCI0Ta aMUHOYKCYCHasl, KUCIIOTa OeH30MHas1, KHCI0Ta
MacIIsTHasl, KHCI0Ta MypaBbHUHAs!, KHCJIOTa OJICMHOBAs, KUCIIOTA TATbMUTHHOBAS, KACIOTA
CTeapHHOBAsl, KMCJIOTa YKCYCHAs!, KMCJIOTa IIaBeJIeBas)

3.21 Ha6op "YrneBoasl. AMUHBI" (aHWJIMH, aHUJIMH CEPHOKHCIIBIN , [[-TIIF0K03a, METUIIaMUH
TUAPOXJIOPHU] , Caxapo3a)

3.22 JlonomHuTeIpHOE 000pYyAOBaHNE

3.22.1  [Ha6op "Munepanbhbie ynoopenus" (ammodoc, kKapoaMul, HaTpueBast CelNuTpa,
KaJIbIIEBAs CEIUTPA, KaIMHAS CeUTpa, CybdaT aMMOHUs, cyniepdocdar
rpaHyJIMpPOBAaHHBIN, cynepdocdar aBoitHOH, PpochopuTHas MyKa)

3.22.2  |HaGop "OOpa3isl opraHMIecKux BeniecTB" (rekcaxiopOeH30I1, METHIICH XJIOPUCTBIMN,
YTIIEPOJ] YETHIPEXXIJIOPHUCTHIN, XJI0pOhOopM)

3.23.3  |HaGop "Marepuasbl (aKTHBUPOBAHHBIN YIOJIb, BA3€JIMH, KAIBIIUSA KapOWI, KaTbIUsI -

kapOoHaT (Mpamop), napadun)




4. 2. Yuebno-memoouueckoe obecneuenus 00pazosamenbHo2o npoyecca:

1. Konuenmus pa3BuTHs JOMOIHUTEIHHOTO 00pa3oBaHus aAeTel (yTBepKIeHa
pacniopspxkenrem [IpaButenscTBa Poccuiickoit @enepanuu ot 31 mapra 2022 roga Ne 678-p;

2. ®denepanbHblil 3akoH "O06 o6pa3zoBanun B Poccuiickoit ®enepanun" ot 29.12.2012
Ne 273-D3;

3.  Ilpuxa3z Munnpocsemenuss PO ot 27 urons 2022r. Ne629 «OO0 yTBEp>KIeHUU TOPSIKa
OpraHM3alliii ¥ OCYILECTBICHHUS 00pa3oBaTeNbHON JAESITETbHOCTH 0 JOMOJHUTEIbHBIM
0011e00pa30BaTeILHBIM IPOTPaAMMaM;

4. [Tucemo Muno6puayku P® ot 14 nexadps 2015 r. Ne 09-3564 «O BHEypO4HOM
NEeSTeIbHOCTH U peajn3alluy JIOMOJHUTENbHBIX 00I1e00pa3oBaTeIbHBIX MPOrpaMm»; (CChbUIKa Ha CT.34,
gacTh 1 1m.7 @3 Ne 273);

5. [Tucemo MunoGpuayku P® ot 18 Hos10ps 2015r. Ne 09-3242«Metoanyeckue
PEKOMEHIalliU 1O MPOEKTUPOBAHUIO 00I11€00pa30BaTENIbHbBIX IPOTPAMM);

6. Canllun 2.4.4.3172-14: «CaHutapHO-3MUAEMHOIOTHUECKHE TPEOOBAHUS K
YCTPOMCTBY, COICpPXKAHUIO U OpraHu3alud peXuMa paboThl 00pa30BaTENbHBIX OpraHU3ALUN
JIOTIOTHUTEIBHOTO 00pa30BaHUs JIeTeil», yTBePKAEHHBIIN MOCTaHOBIEHHEM [ TaBHOTO TOCYIapCTBEHHOTO
canutapHoro Bpada P® ot 4 utonst 2014 roga Ne 41;

7. [Tpuxa3z MunTpyna u counanbHou 3amuThl PO «O06 yTBepK1eHun
npodeccruoHanbHOro cranaapTa «llegaror tomomHUTENEHOTO 00pa30BaHuUs €Tl U B3pOCIbIX» OT 22.09
2021r. Ne652H;

8. JIokanbHBIE aKThHI Y UpEXKICHUS,

9. [Tucemo Munnpocgemierust ot 28.06.2019r . Ne MP-81/02 BH «Metoauueckue
pekoMeHnanuu aiia cyonekToB Poccuiickoit denepanuu 1Mo BompocamM peanu3alldd OCHOBHBIX U
JOTIOTHUTEIBHBIX 00111€00pa30BaTENbHBIX MPOTPAMM B CETEBOU (opMe.

Cnucok pekoMeHayeMoil JTuTepaTypbl

1. becnanos II. U., Topodpees M. B., OpxkexoBckuii [1. A., Kunun . M., 3umuna A. 1. Uc
M0JIb30BaHMe IUGPOBBIX JlabopaTopuil mpu oO0yd4eHMHM XHMMUM B cpeaHed mikoie. M.: bunowm.
JIaGoparopus 3HaHui, 2014. 229 c.

2. bpayn T., Jlemeii I'. FO. Xumust — B neHTpe Hayk: B 2 4. / mep. ¢ anrii. M.: Mup, 1983.

3. TI'munka H. JI. OOmas xumus: yue0. mocobue uig By3oB / moa pea. A. U. Epmakosa. M.
Wurerpan-IIpecc, 2002. 728 c.

4. Tpocce 3., Baiicmanrens X. Xumus A J10003HaTENbHBIX. OCHOBBI XUMHHU U 3aHUMA
TellbHBIE OnbBITHI. JI.: Xumus, 1985. 392 c.

5. Hopodeer M. B., becnianos I1. . U3ydyeHue ckopocTH XMMUYECKON peaKIUH ¢ UCTIONb
30BaHHEM I poBoi taboparopuu // Xumus B mkome. 2011. Ne 8. C. 43—50.

6. XKykoB A. @., Konocosa U. @., Ky3neuos B. B. u ap. Ananutudeckas xumusi. Puznde- ckue
1 (PU3UKO-XUMHUYECKUE METObI aHanu3a: Y4eb. s By30B / moa pea. O. M. Ilerpyxuna. M.: Xumus,
2001. 496 c.

7. 3aitneB O. C. Heoprannueckas xumust: yue6. 1 10 (11) k1. o6meoOpazoBart. yupexie
HUH ¢ yrayOul. u3yd. mpeaMera U ¢ u3yd. npeaMera Ha npoduiabHoM ypoBHe. M.: ACT-IIpecc Ilkomna.
2006. 509 c.

8. Jleencon M. A. Kak 1 mouemy npoHCXOIIT XUMHUUYECKHE PEAKIIMU. DIEMEHTHl XUMUYECKOM
TepMOJIMHAMUKHU U KUHETUKU. Jlonronpyaubiid: M3narensckuii Jlom «MuaTemnekT», 2010. 224 c.

9. Jleencon U. A. Paccka3bl 0 XuMu4eckoil kuHetuke. Pacckas nsaTeiil. Y paBHEHUE CKOPO- CTH
/l Xumusg u xu3nb. 1972. Ne 6. C. 50—>51.

10. Jlyaun B.B., po3noB A. A., Ky3smenko H. E., Epemun B. B. Xumus. 11 xmacc: yue0.:

yriyoi. ypoenb. ®I'OC. M.: Jlpoda, 2020. 480 c.
11. Mensenes 1O.H. 3aBucuMocTh CKOPOCTH peakLuu OT Temiieparypsl, win Kto npas: BaHT-
TI'odpd nmm Appennyc / Xumus B mikone. 2010. Ne 8. C. 49—55.



12. Mengenes FO. H. CkopocTh 1 MeXaHU3MBbI XUMUYECKUX peakiuil // Xumus B mkoste. 2010, Ne
6. C. 57—63; 2010, Ne 7. C. 44—50.

13. Mengenees JI. . 3aBeTHble Mbicau. M.: Meicib, 1995. 414 c.

14. Ocumnosa E. A. DiekTpoaHaIuTHYECKHE METO/IbI K IPOOJIeMa OXPaHbl OKPYKatolIeH cpebl. /
CopocoBckuii o6pazoBarenbHbii xxypHal T. 7. 2001. No2. C. 47—54.

15. ITonTtopak O. M. CoBpeMeHHbIE TEOPHH XUMHUH U U3y4eHUE XUMHHU B 11KoJie // Copo- COBCKUi
O6pazoBarenbHbiii XKypHan. 1995. Nel. C. 50—56.

16. ITy3akoB C. A., Mamuuna H. B., [Tonikos B. A. Xumus. 10 knacc: yue6. 11 o0nieoopa- 30Bar.
opraHuzanuii: yriyosn. ypoBerb. M.: [Ipocsemienue, 2021. 320 c.

17. Ily3akoB C. A., Mamuuna H. B., [TorikoB B. A. Xumus. 11 knacc: yae6. ans o6meobdpa- 30Bar.
opraHuzanuii: yriyosn. yposerb. M.: [Ipocsemnienue, 2021. 320 c.

18. Crenun b. [1., AnukGeposa JI. FO. Kuura mo xumuu 11 fomanisero arenus. — M.: Xumus,
1994. 400 c.

19. lIsenene H. B. MonocenextuBHbIie 31ekTpoabl / CopocoBckuit OOpa3oBaTenbHblii XKypHai.
1999, Ne 5. C. 60—65.

Chnucokx PE€KOMEHI0BAHHBLIX HHTCPHET-PECYPCOB

1. Caiitr OUIIN. OTkpeITHII OaHK 3a0aHM 111 GOPMUPOBAHMS €CTECTBEHHO-HAYYHOU TPAMOTHOCTH
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