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IHOACHUTEJIBHASA 3AIINCKA

HOPMATHUBHBIE TOKYMEHTHI

Pabouas mporpamma pa3paboTaHa Ha OCHOBE CIEIYIOIUX HOPMATUBHBIX TOKYMEHTOB:

1) ®depepanbHsiii 3akoH «O0 oOpazoBanuu B Poccuiickoii ®enepanum» ot 29.12.2012 N 273-D3

2) Ilacnopt HanmoHaNBHOTO MpoekTa «O0pa3oBanue» (yrB.mpe3umuymom Coseta npu [Ipesunenre PO mo crpaTernyeckomMy pa3BUTHIO U
HAIlMOHAJIBHBIM [TPOEKTaM, IPOTOKoJ OT 24.12.2018 Ne 16)

3) T'ocynapcrtBennas nporpamma Poccuiickoit deneparun «Pa3sutie oOpasoBanus» (yrBepiKaeHa nocranosieHueM [Ipasurenscrea PO ot
26.12.2017 Ne 1642 (pen.ot 22.02.2021)

4) denepanbHbIil FOCYIapPCTBEHHBIN 00pa30BaTENbHBII CTAHIAPT OCHOBHOTO 00MIero 00pa3oBaHus (YTBEPKAEH MpUKa3oM MHUHUCTEPCTBA
oOpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 17 nexadbps 2010 r.Ne 1897) (pen.21.12.2020)

5) Meroanueckue peKOMEHIAIMH 110 CO3/[aHUI0 U (GYHKIIMOHUPOBAHUIO B 001I€00pa30BaTEIbHBIX OPraHU3aIHsX, PACIIOIOKEHHBIX B CEITbCKON
MECTHOCTHU U MaJIbIX TOpPOJax, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TeXHOJornueckoi HanpasiaeHHocTel («Touka pocTay)
(YyTBepiKAeHBI pacrnopsbkeHneM MunuctepcTBa npocemienus Poceuiickoit @eneparyn ot 12 saBaps 2021 r.Ne P-6)

6) OcHoBHas oOpa3oBaTellbHAs IporpamMma OCHOBHOTO o0riero oopazoBanus MBOY «Pei6HO-Cio6oackas rumaa3us Nely

7) Ionoxxenue o padoueii mporpamme MBOVY «Pr16H0-Crio6oackas rumuazus Nely» ot 28.08.20

8) YueOnsrii mman MBOY «Pwi6H0-Ciio6oackas TuMHa3wst Nely.

e opmuposanue y 0OydarOIMMUXCI CUCTEMbl XUMUYECKUX 3HAHWN KaK KOMITOHEHTA €CTECTBEHHOHAYUHBIX 3HAHUI;
e pazéumue TAIHOCTH 0OYJAIOIINXCS, UX MHTEIUICKTYaIbHBIX U HDAaBCTBEHHBIX KaueCTB, (POPMUPOBAHNE TYMAHUCTUYECKOTO OTHOIICHHS K
OKPYXaIOIEeMy MUPY U SKOJIOTUUECKH IIeJIeCO00pa3HOTO MOBEICHUS B HEM;
e noHumauue 0OyJaIOIMUMUCI XUMHUH KaK MPOU3BOIUTEILHOMN CHIIBI O0IIECTBA M KaK BO3MOKHOM 00acTu Oyaymiel mpodecCuoHAIbHON e TeTbHOCTH;
e pazeumue MBIIUICHUAS 00yJaONTUXCs TOCPEICTBOM TaKMX MO3HABATEIIBHBIX YICOHBIX ACHCTBUM, KaK yMeHHE (POPMYIUpPOBATH MPOOIEMY U THIIOTE3Y,
CTaBUTH LIETH U 33JIa4M, CTPOUTH TUTAHBI JOCTHKCHHUS 1IeJIeH U PEIICHUs MOCTABICHHBIX 3a/1a4, ONMPEASISITh TOHATHS, OTPAaHUYUBATh UX, OTTUCHIBATH,
XapaKTepU30BaTh U CPAaBHUBATH;
*  NOHUMAHUE B3AUMOCEA3U MeOPUU U NPAKMUKU, YMEHUE NPOBOOUNb XUMUHLECKUL IKCNEPUMEHM U HA €20 OCHOBE 0elamb 8bl800bL U YMO3AKTIOUEHUSL.
Sagauu:
e (hopmuposarue 3HAHUL OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DaKTOB, MIOHATUM, XUMUYCCKUX 3aKOHOB U TEOPU, BEIPAXKCHHBIX TIOCPEIACTBOM
XUMHYECKOI0 A3bIKA;
e passumue ymeHuli HAOMIOJATh U OOBACHATH XUMHUYECKUE SIBJICHHUSI, IPOUCXOISAIINE B IPUPOJIC, TA0OPATOPHBIX YCIOBUAX, B OBITY U Ha IPOU3BO/ICTBE;
e npuobpemeHue cneYUAIbHLIX YMEeHUl U HA8bIK08 TI0 0€30TTaCHOMY 00pAIIeHHIO ¢ XMMHUYECKUMHU BELIeCTBaMH, MaTepHallaMu H MPOLIECCaMU;
e opmuposarue SyMaHUCMU4ECK020 OMHOWEHUSA K XUMUU KaK TIPOU3BOAUTEIHLHON Crile 00IIECTBa, C TOMONIBIO KOTOPOH pelatTcs rio0anbHbIe
MpoO0JIeMbl YeJIOBEUECTBA;
e ocywecmenenue unmezpayuy XAMUYECKOW KapTUHBI MUPa B €IMHYIO HAYUHYIO KapTHHY.
Ilnannpyemble pe3ybTaThl:
JIuunocmmuuvle pe3ynomamul
e OIpeleleHre MOTUBAIIMH U3YUCHHUS yUeOHOTO MaTepHana;
® OI[EHMBAaHUE YCBAUBAEMOT0 Y4eOHOTO MaTepuaa, HCXO0/Is U3 COIUAIBHBIX U JINYHOCTHBIX [IEHHOCTEH;



MOBBIIIEHUE CBOETO0 00pPa30BaTEIBHOTO YPOBHS U YPOBHSA TOTOBHOCTHU K M3yYEHUIO OCHOBHBIX HCTOPUYECKUX COOBITUH, CBA3aHHBIX C Pa3BUTHEM XUMUHU
u o01IecTBa;

3HaHUE IIPABUJI IIOBEJICHUS B UPE3BbIYANHBIX CUTYyaLUsX;

OILICHUBAHHE COLMAIBHON 3HAYMMOCTHU NPOoQeccuil, CBI3aHHBIX C XUMHUEH;

BJIaJICHUE ITpaBIJIaMU OE€3011aCHOTO OOpalIeHUs] C XMMUUECKUMHU BELIECTBAMHU U 000PYJ0BAaHUEM, IIPOSIBIEHUE IKOJIOTUYECKON KYIbTYPBI.

Memanpeomemuuie pezyibmamaot
Pecynamuesnvie

[eJIenoJiaranie, BKIF04ast MOCTaHOBKY HOBBIX IIeJIel, mpeoOpa3oBaHue MPAKTUYECKON 33/1a4H B TO3HABATEIIbHYIO, CAMOCTOSATEIBHBIN aHATTN3 YCIIOBHIM
JOCTIDKEHUS IIeTM HAa OCHOBE y4€Ta BBIJICIICHHBIX YUYUTEJIEM OPUEHTHPOB JISHCTBUS B HOBOM YU€OHOM MaTepHase;

TUTAHUPOBAHUE MTyTH TOCTHKECHHS TIeNIei

yCTaHaBJIEHUE 1I€JIEBBIX IPUOPUTETOB, BBIJICIICHUE AIbTEPHATUBHBIX CIIOCOOOB TIOCTUKEHMSI i€ U BbIOOP Hanbosee 3(h(heKTUBHOTO crocoba;

YMEHHE CAMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIIATH UM;

YMEHHE TIPUHUMATh PEIICHHUS B TIPOOIEMHON CUTYAIHH;

MOCTaHOBKA Y4EOHBIX 3a/1a4, COCTABIICHHE TJIaHA U TIOCJIEJI0BATEIEHOCTH ICHCTBHIA;

opraHu3zais pabodero Mecra IpH BBHITIOJTHEHUH XUMHUYECKOTO IKCTICPUMEHTA;

MIPOTHO3UPOBAHKE PE3yJIbTATOB 00yUCHHUS, OIICHUBAHNE YCBOCHHOTO MaTepHaa, OIleHKa KaueCcTBa W YPOBHS MOJYYEHHBIX 3HAHUN, KOPPEKIIUS TUIaHA U
crioco0a JeCTBUS MPU HEOOXOIUMOCTH.

Ioznasamenvhole

MIOUCK U BbIJENIEHNE UH(POpMAIUH;

aHaJIM3 YCIOBUM M TpeOOBaHUH 3a7a4M, BHIOOP, COTIOCTABICHUE U 000CHOBAHHE CIIOCO0a pelIeHUs 3a/1a4u;

BBIOOD HanboJiee 3(h(PEKTUBHBIX CIIOCOOOB pEIICHUS 3a/1a4i B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;

BBIJIBI)KEHHE U 000CHOBAHUE TUIIOTE3bl, BRIOOP criocoba e€ MpoBEpKU;

CaMOCTOSITENIbHOE CO3/ITaHUE alITOPUTMA JESATEIbHOCTU MIPHU PEIICHUU TPOOJIeM TBOPUYECKOTO U IIOMCKOBOTO XapaKTepa;

YMEHHS XapaKTeprU30BaTh BELIECTBA 10 COCTaBY, CTPOCHHUIO U CBOMCTBAM;

OTHCHIBAaHUE CBOMCTB: TBEPABIX, )KHUJIKHUX, Fa3000pa3HbIX BEIIECTB, BbIICICHUE UX CYILIECTBEHHBIX IPU3HAKOB;

M300paKeHNe COCTaBa MPOCTEUIITNX BEIIECTB C MOMOIILI0 XUMUUYECKUX (POPMYIT U CYIIHOCTH XUMUYECKUX PEAKIIUI C TOMOIIbIO XUMHUYECKHIX
YPaBHEHUI;

MpoBe/IeHUE HAOMIOACHU, OTIMCaHNE IPU3HAKOB U YCJIOBUM TEUEHHUS XUMUYECKUX PEAKILIU, BBIMOJIHEHNE XUMUYECKOTO IKCIIEPUMEHTA, BHIBOJIBI Ha
OCHOBE aHaJIM3a HaOJIO/IEHUH 3a SKCIIEPUMEHTOM, PEIlIeHre 3a1a4, MOoTy4YeHHe XUMUYEeCKOH HH(OPMAIUK U3 Pa3TUYHbIX HCTOYHUKOB;

YMEHHE OPraHNU30BbIBATh UCCIIEIOBAHUE C LENIbIO MPOBEPKH TUIIOTE3;

YMEHHE JIeNIaTh YMO3AKIIOUeHus (MHAYKTHBHOE U TIO aHAJIOTHH) U BBIBO/IBI,

yMeHHE 00bEKTUBHO OLICHUBATh WH(OPMAIIHIO O BEIIECTBAX U XMMHUECKUX MPOIleccax, KPUTUIECKH OTHOCUTHCA K TICEBAOHAYYHOUM MH(OpMAaIIHH.

KOMMVHMKCZWZM(?Hbl@

IMOJIHOC U TOYHOC BBIPAKCHUC CBOUX MBICJIEH B COOTBETCTBHH C 3aJa4aMH U YCJIOBUSAMH KOMMYHUKAIIUU



a/IEKBaTHOE MCII0JIb30BAHNE PEUYEBBIX CPEICTB IS YUacTUs B TUCKYCCUU U apTyMEHTAllUU CBOEH MO3ULIUH, YMEHUE MPECTABIATH KOHKPETHOE
coJiepKaHue ¢ COOOIIEHHEM ero B MMCbMEHHOM U YCTHOH (opme, ornpeaesieHre cnoco0oB B3auMOACHCTBHS, COTPYAHUYECTBO B IOUCKE U cOope
uHbOpMaInu;

oTIpeieNieHne CriocoO0B B3aUMOJICHCTBUS, COTPYJHUUECTBO B TIOUCKE U cOOpe MH(POPMAINH, YIacTHE B TUAJIOTe, IIIAHUPOBAHUE OOLINX CIIOCOO0B
paboThI, MPOSIBICHNE YBAKUTEIHHOTO OTHOIICHUS K IPYTUM yJaIuMCs;

ONMCAHUE COJIEPKAHUS BBIMOJIHIEMBIX IEHCTBUH C LIEIbI0 OPUEHTUPOBKHU B IPEIMETHO - IPAKTUUECKON AEATEIbHOCTH;

YMEHHMS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHAIIMM PA3IMYHbIX TO3ULIUNA B COTPYJHUYECTBE;

(bopMynmHpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO, APTYMEHTHPOBATh M KOOPAWHUPOBATH €€ C MO3UIUSMH MApTHEPOB B COTPYAHUYECTBE IPU
BbIPA0OTKE OOIIEro peleHus: B COBMECTHOM 1€ TENbHOCTH;

OCYILIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYJHUYECTBE HEOOXOAMMYIO B3aHMOIIOMOIIb;

IUTAaHUPOBATh 00IIKE CIOCOOBI pabOThI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY ACHCTBUM MapTHEpPA, yMETh yOSK1aTh;

HCII0JIb30BATh aJICKBAaTHBIE S3bIKOBBIE CPE/ICTBA I OTOOpaKEHUSI CBOUX UYBCTB, MbICJIEH, MOTUBOB U MOTPEOHOCTEN; 0TOOpakaTh B peuu (onucaHue,
00BsICHEHHE) COJIEpIKaHNE COBEPIIAEMbIX IEHCTBUI, KaK B (opMe TPOMKON COLIMATU3UPOBAHHOM ped, Tak U B GopMe BHYTPEHHEN peun;

pa3BUBaTh KOMMYHHKATHUBHYIO KOMIIETEHLIMIO, UCIOJIb3Ys CPEJCTBA YCTHOM U MUChbMEHHOM KOMMYHHKAIMH MPU paboTe C TEKCTaMHU yueOHUKA U
JIOTIOTHUTEIBHON JIUTEPaTYpOH, CIIPaBOYHBIMU TAOJIUIIAMHU, TIPOSBIISATH TOTOBHOCTh K YBaXKEHHIO MHOW TOYKU 3pEHUS MPU 0OCYX ACHUU PE3YIbTAaTOB
BBITIOJTHEHHOM PaOOTHI.

Ilpeomemmnoie pe3yrvmamul
Obyuarowuiicss Hayuumcs:

MIPUMEHSATH OCHOBHBIE METO/IbI TIO3HAHUS: HAOIIOACHUE, H3MEPEHUE, YKCIICPUMEHT;

OTIMCBIBATh CBOMCTBA TBEPBIX, )KUJIKHX, Ta3000pa3HBIX BEIICCTB, BHIICTSS UX CYIICCTBECHHBIC MPU3HAKY;

pPacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUSI MACChl BEILIECTB, aTOMHO-MOJIEKYJISIPHOM TEOPHH;

pasznuyaTh XUMHUYECKUE U (PU3UYECKHUE SBJICHUS, HA3bIBATh IPU3HAKH M YCIIOBUS MPOTEKAHUS XUMHUYCCKHX PEAKIIHM;

coOiro1aTh MpaBuiia 0€301acHO# pabOThl TP MPOBEJCHUH OTIBITOB;

M0JI30BATHCS JTAOOPATOPHBIM 000PYTOBAHUEM H MTOCYIOH;

MoJIy4aTh, COOMpaTh Tra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

XapaKTepu30BaTh (PU3NUECKUE U XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX COSAMHEHUMN, TPOBOIUTH OTBITHI, TOATBEPKIAIOIIHE
XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIIACCOB HEOPraHMYECKUX BEIIECTB;

PacKpbIBaTh CMbICI MOHSITUS «PaCTBOP», BBIUMCIIATH MACCOBYIO JJOJIFO pACTBOPEHHOTO BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI € ONPEACIEHHON
MAacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA;

XapaKTEPH30BaTh 3aBUCUMOCTD (DM3UYECKUX CBOMCTB BEIIECTB OT THITA KPUCTAIIMYCCKON PEIIETKH, ONPEACIATh BU XUMHUECKOU CBSI3U B
HEOPraHWYECKUX COCTUHEHUSAX;

PacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOJUTHUECKON TUCCOLMALMU, COCTABIIATh YPABHEHHUS IIEKTPOIUTUYECKON TUCCOLMALIUUA KUCTIOT,
IeNI0Yeid, coNielt 1 peakiuii HOHHOTO OOMEHa;

PAacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMHI, OIIPEAEIIATh OKUCIUTEND U BOCCTAHOBUTEND, COCTABIIATh YPaBHEHUS
OKHCIIMTENBHO-BOCCTAHOBUTEBHBIX PEAKIINN;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKOUN pEaKInu;



®  XapaKTEepU30BaTh B3AMMOCBSI3b MEXK]ly COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJIJIOB U METAJLJIOB;
¢ [IPOBOAMTDH ONBITHI IO MOJIYYCHHUIO U U3YUCHUIO XUMHNYCCKHUX CBOMCTB Pa3JIMYHbIX BCUICCTB,
® TpPaMOTHO 00paIIaThCs C BEIIECTBAMHU B ITOBCEIHEBHOM JKHU3HH.
Obyuarowuiics NOIYYUM B03MOACHOCIb HAYYUMbCA.!
® BbIABUI'aTh U ITPOBCPATH SKCIICPUMCHTAJIBHO T'HIIOTE3bl O XUMHUYCCKUX CBOMCTBaxX BCHICCTB HAa OCHOBC UX COCTaBa U CTPOCHUA, UX CHOCO6HOCTPI
BCTYIIAaTb B XUMHUYCCKUC PCAKIIUH, O XapPaAKTCPEC U MPOAYKTAX PASJTIUIHBIX XUMHUYCCKUX peaxunﬁ;
® XapaKTCpU30BaTh BCUICCTBA 110 COCTABY, CTPOCHUIO U CBOI\/JICTBaM, YCTaHaBJIMBATb MPHUYUHHO-CICACTBCHHBIC CBA3H MCKY JaHHBIMU XapaKTCPUCTUKAMU
BEILIECTBA;
® COCTaBJIATH MOJICKYJIAPHBIC U MMOJIHBIC NOHHBIC YPAaBHCHUS 110 COKpaHIéHHBIM HOHHBIM YPABHCHHAM;
® [IPOrHO3UPOBATH CcHocoOHOCTh BCHICCTBA MPOABJIATE OKUCIIMTCIBbHBIC HJIM BOCCTAHOBUTCIIBHBIC CBOMCTBA C y‘IéTOM CTeNeHEeH OKUCICHUS DJICMEHTOB,
BXOJISIIIIMX B €r0 COCTAaB;
¢ BbBIJIBUI'aThb U ITPOBCPATH SIKCICPUMCHTAJIBHO TUIIOTE3bI O PE3YyJIbTaTax BO3)1€I710TBPI$I Ppa3JINYHBIX (baKTopOB Ha UBMCHCHUC CKOPOCTHU XUMHYECKOHN
peakium;
®  JCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS IS SKOJOTUYECKHA TPAMOTHOTO MTOBEJICHUS B OKPYXKAIOIICH Cpefie;
® JICIIOJIL30BATh HpI/IO6peTéHHI)Ie KIIFOUYEBBIC KOMIICTCHIIUHW ITPY BBITIOJITHCHUH ITPOCKTOB U PCIHICHUN y‘—Ie6HO-I/ICCJ'IeJIOBaTeJ'II)CKI/IX 3a1a4 110 U3y4YCHHIO
CBOJCTB, CITIOCOOOB MOJTYYEHHUS U PACIIO3HABAHUS BEIIECTB;
e (OOBEKTHBHO OLCHUBATH I/IH(l)OpMaHI/IIO 0 BCHIECTBaX U XUMHUYCCKUX MMPOLECCaX;
® 0CO3HABaTh 3HAUYEHHE TEOPETHUUECKUX 3HAHUI MO XMMHHU JUIS IPAKTUUECKON JeSITEIHOCTH YEI0BEKa;
® CO3JIaBaTh MOJIEJIN U CXEMBI JUIsl pelIeHHs yueOHBIX U MO3HABATEIbHBIX 3a/1a4; TOHUMAaTh HEOOXOAUMOCTh COOIIOIEHUS ITPEITUCaHu, Tpeiarae MbIX B
MHCTPYKIUSAX 110 UCHOJB30BAHUIO JEKAPCTB, CPEJICTB OBITOBOM XUMHH U JIP.
MecTto npeaMera B y4eOHOM IJIaHe.
OTOT Kypc paccuuTaH Ha 1 yac B Heieno B 00beMe 35 yueOHbIX 4acOB U HOCUT PEKOMEHIAaTeNIbHBIN XapaKTep, T. €. BBEJCHUE €ro B IPAaKTUKY OOydeHus
OCTaeTcsl Ha YCMOTpEHUE 00pa3oBaTeIbHOIO yUpeKaeHHs. BBegenne 3Toro kypca Hen30eXHO BieueT 3a cO00M HEKOTOphIE MOBTOPHI yYEOHOTO COJIEpKaHuUs B
8—9 kaccax, KOTOpble, OJJHAKO, HE HAPYIIAIOT PABEHCTBA CTAPTOBBIX BO3MOXKHOCTEH 00YJarOIIKUXCs IO OTHOUICHUIO K HOBOMY ITPEIMETY.



TemaTnyeckoe miaHupoBaHue

Ne m\nn Tema Conepxxanue LeneBas ycranoBka ypoka | Kon- | [lmanupyembie pe3yabTarsl Ucnonb3zoBanue
BO 000pynOBaHHUS
4acoB
1 O3HaKoMJIEHHE C [IpaBuna Ge3omacHoOi paboTel | MHCTpYyKTaX MO TEXHUKE 1 3unanue npasui 1o Th u
KaOMHETOM XMMHHU U | B KaOWHETe XUMUH, U3ydeHne | 0€30macHOCTH NpPUMEHEHHE UX Ha
M3yUYeHHE MTPABHII MIPaBHUJI TEXHUKH MIPAKTHKE
TEXHUKHU 0€30IaCHOCTH U OKa3aHHUS
0€30MacCHOCTH. MepBOM MOMOIIH,
WCTIOJIb30BaHNE
MIPOTHBOIIOKAPHBIX CPENICTB
3aIIHTEHI.
2 3HAKOMCTBO C O3HaKOMJICHHE C [Tpuemsr oOparieHus ¢ 1 YMeHue noab30BaTbCs XuMuueckas nocyaa
1abopaTopHBIM KJlaccupukanuen u 1a00paTOpPHBIM nabopaTopHOt mocya0i u
o0opynoBaHUEM TpeOOBaHUSAMU, 000pynoBaHUuEM 00opynoBaHEM
MIPEIBABIAEMBIMH K
XpaHEeHHIO JTabOPaTOPHOTO
000pyI0BaHUs, U3yUCHUE
MPEAMETOB JIA0OPATOPHOTO
obopynoBanus. TexHuKa
BBIIIOJIHEHHUS 00X
MPAKTUYECKUX OTNEpPALNH.
3 XpaHeHue [IpaBuna xpanenus 3HAKOMCTBO C MpaBUIaAMHU 1 3HaTh rPYNIbI XpaHEHUS
MaTepHUasoB U PEaKTUBOB, TPYIIIBI XPaHEHUSI | XpaHEHHS PEaKTHBOB PEaKTUBOB
PEaKTUBOB B PEaKTUBOB
XUMUYECKON
J1a00paTOPHH.
4 HarpesarenbHbie 3HAaKOMCTBO C MpaBUJIAMH [IpaBua paboTsl ¢ 1 3HAKOMCTBO C CrniupToBKa, IJIUTKA,
puOOPHI U MOJIb30BaHUS HarpeBaTeIbHbIMU pa3IMYHBIMU CYLIWIbHBIN IKad
M0JIb30BAaHHUE UMH. HarpeBaTeIbHbIMU npubopamu HarpeBaTeIbHbIMU

npudOpaMH: TUTUTKH,
CIMPTOBKH, T'a30BOM rOpEJIKH,
BOJSIHOM 0aHM, CYIIMIBHOTO
mkada.

W3rotoBienue CIUpPTOBKY U3
MOJIPYYHOT0 MaTepuaa

npubopamMu U MpaBUIIaMU
paboThl ¢ HUMU




5 Merto1bl TO3HAHUSA [TpakTuaeckas padorta Ne 1 3HaKOMCTBO C OCHOBHBIMHU YMeHue noab30BaTbCst Jlatuuk Temneparypsl
B XUMHH. DKCIIEpU- «M3ydeHue crpoeHus Iia- METOJaMU HayKH HarpeBaTeIbHbIMU (TepMonapHbIii),
MEHTAJIBHBIC OCHOBBI | MEHU» npudopamu CIIUPTOBKA
XUMHHU

6 Meronas! MO3HaHUS JlaGoparopusblii onbIT Ne 1 3HAKOMCTBO C OCHOBHBIMU Onpenensitb BO3MOXKHOCTh | JlaTuuk Temmneparypsl
B XUMHH. DKCIIEpU- «/1o xakoi1 Temneparypsl METOJaMU HayKu IIPOBEACHUS PEAKLUN U (TepMomnapHbIii),
MEHTAJIIbHBIE OCHO- MO>KHO HarpeTh BELIECTBO?» IIPOLIECCOB, TPEOYIOIINX CIIMPTOBKA
Bbl XUMHUHU. HarpeBaHus

7 Mertoas! MO3HaHUS JlaGoparopHblii onbIT Ne 2 atp npexncrasienue o YMeHnue BbIOUpaTh JlaTuunk TemIiepaTypsl
B XUMHH. DKCIIepHU- «M3Mepenune TemiepaTypsl TOYHOCTH U3MEPEHUI npuOOpbI IIJIATUHOBBIM,
MEHTAJIIbHBIE OCHO- KHUIIEHUS BOJIBI C IOMOIIIBIO U(POBBIX JATYNKOB U JUTSL TIPOBEJICHUS TEPMOMETD,

BBl XUMUHU JATYMKA TEMIIEPATyphl U AQHAJIOTOBBIX TPHOOPOB U3MEPEHUH, IEKTpUYECKas
TEpMOMETPa» TpeOyIOIMX TOYHOCTH IIJIUTKA
MTOKA3aHUM.

8 MeTtoas! MO3HaHUS JlaGoparopHsiii onbIT Ne 3 CdopmupoBats npeacTas- 3HaTh IPOLIECCHI, JlaTunk TemriepaTypsl
B XUMHUH. DKCIIEPU- «OmnpeneneHue TeMIepaTypsl | JJEHUE O TEMIIEPATYPE MIPOTEKAOIINE TPU (TepMomapHBIii)
MEHTAJIbHBIE OCHO- IJIaBJICHUS U KPUCTAJUIM3AIUH | TUIaBJIEHUS, 00paTUMOCTH IIJIaBJICHUU BELIECTB
BBl XUMHUHU MeTaJlIa IUTABJICHUS U Y UX KpUCTAJIIN3aluU

KPUCTAJUIM3aUU

9 B3BemuBanue, O3HaKOMJIEHUE YYAIINXCS C [IpoBeneHue NpoCThIX YMetb paboTath ¢ Becamu, | CiUpTOBKA, BECHI,
¢GwIbTpOBaHUE U IIpYMEMaMM B3BELIUBaHUS U XMMHYECKUX IIPUEMOB (GuIbTpOBaTH, AEIATh 1a00paTOPHBII ITATUB,
IIEpErOHKa (GWIbTPOBAHUS, U3yUCHHE paboTBhI C BellecTBaMU (GUIBTPBI U3 MOAPYYHBIX XMMHYECKas Iocyaa

IIPOLIECCOB IEPETOHKH. MaTEpHaJIOB, IPOBOJUTH
OuncTKa BEIecTs OT IIEPETOHKY BEILECTB
npumMecen
10 Pa3znencuue N3zrorosnenue GpuibTpoB U Hayuutbcs npakruueckum YMeTs paznensrsb Konbsl , xumuueckue
HEOJHOPOIHBIX pazJesieHne HEOJHOPOIHBIX HaBbIKaM (PUIIBTPOBAHUS BELIECTBA METOJI0M CTaKaHbl, CTEKJISTHHBIC
cmecel CcMeCed METOI0M GuIBTpOBaHUS NAJIOYKH, BOPOHKH,
(bunbTpOBAHUSA (GUIBTPHI, HAOOPHI
HEOJJHOPOJHBIX cMecel
11 IlepBoHnauanbHbIE JIaGopatopHslii onbIT Ne 4 OKCIIEpUMEHTAIILHOE YMets oTiuyate Bogonpo- | Jdatunk

XUMHYECKHE TTOHS-
THd. YuCThIE Bellle-
CTBa U CMECHU

«Onpenenenue
BOJIOIIPOBOJHOM U
JUCTHIUTMPOBAHHOU BOJBI»

OIIpeneeHrue JUCTUILIN-
POBAaHHOM U BOJOIIPOBO-
JTHOW BOJIBI

Bonnyro Boxy oT
JUCTUIUIMPOBAHHOU,
3HATh, IIOYEMY IS
IIPOBEACHUS
JKCIIEPUMEHTOB

ANEKTPONPOBOJHOCTH,
1M(pPOBOH MUKPOCKOTI




UCIOJIB3YIOT
JUCTUJUTMPOBAHHYIO BOJTY

12 [Tpusnaku u ycnoBust | O3HaKoMJIeHHE ¢ Ipu3HakaMu | Pasnuuate Mexay coboit YMeTb 0TIn4aTh MEXIY Ha6op xumuueckoit
IIPOTEKAHUS XMUMHMUYECKUX PEaKLUN U XMUMHYECKUE U co00#1 XuMHU4eCKHe U IIOCY/Ibl M PEaKTHBOB
XUMHUYECKUX YCIOBUSIMU UX MTPOTEAKHUS du3nueckue sIBICHUS ¢uznyeckue IBICHUS
peakuui

13 IIepBoHauanbHbIC JIeMOHCTpalMOHHBIN JKC- N3yuenne xummu4eckux YMeTb 0Tin4arh JlaTuuk TemIiepaTypsl
XUMHUYECKUE nepuMeHT Ne 1 «Beiaene- SIBJICHUH ¢duznueckue IIJJATUHOBBIN
MTOHSTHS. HUE U MOTIJIOIIEHUE TeTlia — MPOLIECCHI OT XMMHUECKUX
Dusnyeckue u MIPU3HAK XUMHUYE- peakuui
XMMHMUYECKUE SIBJICHUS | CKOM peakium»

14 | IlepBoHauanbHBIE JleMOHCTpalMOHHbBIN W3yuenue sBiieHnit npu 3HaTh, YTO IPH [Tpubop st
XMUMHYECKHE TOHS- skcriepuMeHT Ne 2. Pa3I0KEHUU CIIOKHBIX Be- IPOTEKaHUU OTIBITOB C
tus. [IpocTeie n «Pa3noxxeHue BObI LIECTB pEeaKIMii MOJIEKYJIbI EKTPUYECKUM TOKOM
CJIOJKHBIE BEIIECTBA | AIEKTPUYECKUM BEILIECTB pa3pyLIAOTCS, a

TOKOM» aTOMBI COXpaHstoTCs (A5
BEILIECTB C MOJIEKYJIIPHBIM
CTPOCHHEM)

15 [TepBoHayanbHbIE JIeMOHCTpaIMOHHBIHN dKC- DKCIEPUMEHTAIILHOE 3HaTh (HOPMYITHPOBKY Becsl a51ekTpoHHBIE
XUMHUYECKHE MTOHS- nepumeHT Ne 3. «3akoH co- JIOKAa3aTeIbLCTBO AEUCTBUSA 3aKOHa U YMETh
THA. 3aKOH COXpa- XpaHEHUs MacChl BEIECTB 3aKOHA IIPUMEHATBH €r0 Ha
HEHUS MAaccChl €IECTB IIPAKTHUKE, IIPU PELICHUH

pacu€THBIX 3a1a4

16 Kunaccel Heopranum- JIeMOHCTpaIMOHHBIHN dKC- DKCIEepUMEHTAIIBHO OIpe- 3HaTh OOBEMHYIO J0JTIO [Tpubop s
YECKUX COEIUHE- nepumeHT Ne 4. «Onpene- JEIINTDH CONEPIKAHUE KHC- co- OIIPEIEIICHUs COCTaBa
Huii. CocTaB BO3/lyXa | JIEHHE COCTaBa BO3AYyXa» JI0pOJia B BO3yXE CTaBHBIX YacTed BO3oyXa BO3/lyXa

17 Knaccsl Heopranu- [IpakTtuyeckas pabora Ne 2 CuHTE3 cOoNM U3 KUCIOTHI YMeTs IpOBOANUTH [Tudposoii Mukpockon
YECKUX COEIUHE- «Ilony4yenne megHOrO Y OKCHJIa MeTalljia IIPOCTEHUIIINE CUHTE3BI
Huii. CBoiCcTBa Kynopoca HEOPraHUYECKUX BEILECTB
KHCIIOT. C UCNOJIb30BaHUEM

MHCTPYKIUU

18 IIpuroTtosienune O3HakoMJIEHHE ydaIIUXCs C [IpaBuna npuroToBIeHUs YMeTp nIpakTHUECKn XuMHUECKas Nocya,
pacTBOpOB B IIPOLIECCOM PaCTBOPEHUS pacTBOpOB TOTOBUTH PACTBOPBI Habop BeIIecTB
XUMHUYECKON BelecTB. HachlmeHnHsle n

1a0opaToOpHHU U B
ObITY

NEPCChIMCHHBIC PAaCTBOPHI.
HpI/IFOTOBJ'ICHI/IC pacTBOPOB U
HCIIOJIb30BAHHUEC UX B )KM3HU.




19 PacTtBOpBI JIaboparopHsrit ombiT Ne 5 Hccnenosath NwmeTtp npenacraBieHue o Jlatuuk Temneparypsl
«M3ydeHne 3aBUCUMOCTH 3aBUCUMOCTD pa3HOU 3aBUCUMOCTH IIJIATUHOBBIN
PacTBOPHUMOCTH BEILECTBA pPacTBOPUMOCTH OT TEMIIE- pacTBOPUMOCTH BELIECTB
OT TEMIIEPATYPBI» paTypsl OT TEMIIEPATYpPHI
20 PacTtBOpBI JlabopaTtopusbiit onibIT Ne 6 [Toxa3aTp 3aBUCUMOCTh YMeTh UCcnoJib30BaTh Hudposoit Mukpockor
«Habmonenue 3a pocrom PacTBOPUMOCTH OT TEMIIE- U(PPOBON MUKPOCKOIT ISt
KpPHUCTAJIJIOB» paTypsl u3ydeHus: HOpMbI
KpPUCTAJLJIOB
21 PactBopsl. Jlaboparopuslii onbIT Ne 7 CdopmupoBaTh NOHATUS Nmets npencrasiaeHue o JlaTuunk TeMIiepaTypsl
«IIepechIieHHbI PACTBOP» «pa30aBIICHHBIN pas- TJTATUHOBBIN
pacTBop», JIMYHOM HACBIIEHHOCTH
«HACBIILIEHHBII pacTBOPY, pacTBOpa pacTBOPSIEMbIM
«T1E€pECHIICHHBIN BELIECTBOM
pacTBop»
22 PactBopbI [IpakTnueckas padora Ne 3 CdopmupoBats npeacTas- YMeTb onpeaensiTsb JaTunk onTu4yeckon
«OrmpeneneHne KOHIIEH- JIeHHE O KOHIICHTpaI1 KOHIIEH- IJIOTHOCTHU
TpalMH BELIECTB KOJIOPHU- BElIEeCTBA U TpalMIO pacTBOpa,
METPHUUYECKUM IO KaIuOpo- KOJIMYECTBEHHOM UCIIONb3YS
BOYHOMY IpauKy» aHaIun3e WHCTPYKIIUIO
23 Kpucramnoruaparer | JlaGoparopaslii onbiT Ne 8 CdopmupoBath MoHATHE 3HaTh CIOCOOHOCTH JlaTuuk TeMIiepaTypsl
«OnpeneneHue Temmepary- «Kpucrammoruapar» KpUCTaJUIOTUAPATOB IIJIATUHOBBIN
PBI pa3I0KEHUS KPUCTAII- paspyuarbcs
JIOTHJIpaTay IIPU HarpEBAHUU
24 Kunaccel Heopranum- [IpakTrueckas padora Ne 4 CdopmupoBath mpeacTaB- YmMmets onpeaensats pH Hatuuk pH
yeckux coeanHenuil. | «Omnpenenenue pH pactso- nenue o pH cpenpl kak pac-
OcHoBaHus POB KHCJIOT U LIETIOYEH» XapaKTEPUCTUKU TBOPOB
KHCJIOTHOCTH pacTBOpa
25 Kiaccel Heopranu- JIaboparopHslii onbIT Ne 9 CdopmupoBars npeacTas- [IpuMeHATh yMEHUs 110 Hatuuk pH
yeckux coeauHeHui. | «Onpenenenne pH nenue o mkaie pH onpenenenuto pH B
OcHoBanus Pa3IMYHBIX CPEI» MIPaKTUYECKON
JIESATEIbHOCTH
26 Kiaccel Heopranu- Jlaboparopusrit ombiT Ne 10 DKCNEepUMEHTAIBHO [loHuMaTh CylHOCTh [Jatuuk pH, nozarop

YECKUX COCTUHEHUHN.
XUMHYECKHE
CBOMCTBa OCHOBaHUN

«Peakius HeUTpanu3zanumy.
JleMOHCTpalMOHHBIN
skcriepuMeHT Ne 5
«OcnoBanus. TennoBoit

NOKa3aTh XUMHUYECKHE
CBOIICTBa
OCHOBaHUHN

nmponecca HeﬁTpaHH3aHHH
U IPpUMCHATH IIPOLICCC
HeﬁTpaHH3aHHH Ha
IMPAKTHUKC

00BEMA KUJIKOCTH,
OropeTka,

JATYUK TEMIIEPATYPhI
[IJIATHHOBBIM, JATYHK




3¢ deKT peakiuu THIPOKCH A
HATPHSI C YTIICKUCIIBIM Ta30M)

JaBJICHUS, MarHuTHas
MeHIaJIka

27 CaoiicTBa Jlaboparopusrii onbiT Ne 11 Hcnonb3oBarh YMeTh onpenensaTh Haruuk pH
HEOPraHUYECKUX «OrnpeneneHue KUCIOTHOCTH | MOJy4YEHHbIE 3HAHUS IS KHUCJIOTHOCTh MIOYB
COEJIMHEHU N IIOYBbI» OTIPEENICHUS UCIIOTHOCTU
pacTBOpPOB
28 XHUMHUYECKas CBA3b JIeMOHCTpalMOHHBIN ONBIT [Toka3aTpk 3aBUCUMOCTD YMeTb onpeaenars THIl JlaTuuk TemIiepaTypsl
Ne 6 «Temmnepatypa (U3UYECKUX CBOWCTB KPUCTAIUTMYECKUX IJIATUHOBBIN, TaTUYUK
IIJIaBJICHUSI BELLIECTB C BELIECTB OT THUIA peEToK Mo TeMIieparype | TeMIeparypbl
pa3sHbIMU XUMHUYECKON IIJIaBJICHUSA TepMONIAPHBIN
TUNIAMU KPUCTAJUINYECKUX CBS3U
PEMETOK
29-33 | UccnenoBarensckast | [IpoBectu uccnenoBanue CpaBHHTB 00IIYIO YMeTh MpaKTHYeCcKH [Tudposas madboparopust
paborta «OneHka pa3HbIX 00pa310B BOJIbI HA KECTKOCTh B paboTaTh C JaTYNKAMHU C 1aTYMKOM
o011ei )KeCTKOCTH 0OLIYI0 KECTKOCTh HCCIeTyeMbIX 00pa3iax 1M (poBoi 1a00PATOPUU U | AIIEKTPOTPOBOIHOCTH
BO/IBI » BOJIbI MPUMEHSTh UX [
HACCIIEN0BATEILCKUX eI
34 | 3amura
HCCIIEIOBATEIIbCKUX
pabot
35 ITonBeneHue UTOroB







