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IHosicuuTeaLHAS 3aIUCKA

Pabouas mporpamma 1o xumuu COCTaBJICHA Ha OCHOBE CIICIYIONIMX HOPMATUBHBIX JJOKYMEHTOB:
o Denepanbhblil 3akoH 0T 29.12.2012 Ne 273-D3 (pexn. ot 31.07.2020) «O6 obpa3oBanuu B Poccuiickoit @enepanun» (¢ U3M. U J0I1., BCTYII. B

cury ¢ 01.09.2020

e [lacmopr HamumoHanbHOTO MpoekTa «OO0pazoBanue» (yrB. nmpesuguymom Coera npu Ilpesunente PP mo crparernyeckomy pasBUTHIO U
HAI[MOHAILHBIM IPOEKTaM, MPoToKoJ oT 24.12.2018 Ne 16).

e [ocymapctBeHHas nporpamMma Poccuiickoit denepanuu «Pazputue oopazoBanus» (yrB. [loctanoBinenuem IlpaBurenscrtea PD ot 26.12.2017
Ne 1642 (pen. ot 22.02.2021) «O6 yTBepsKACHUH TOCYIapCTBEHHOM porpammMsel Poccuiickoii denepanun «Pa3Butie 00pa3oBaHus».

e [Ipodeccuonansusiii ctangapt «llegaror (memarormyeckasi AEATEIBHOCTh B JOUIKOJIHHOM, HAauyaJIbHOM OOIIEM, OCHOBHOM OOIIEM, CpeIHEM
obmiemM o0pa3oBaHuM), (BOCMUTATENb, yuuTenb)» (ped. oT 16.06.2019) (Ilpuka3 MunucrepcTBa Tpyna U conuanbHoi 3amutel PO ot 18 ok-
Tsa0pst 2013 r. Ne 544H, ¢ u3MEHEHUs MU, BHECEHHBIMH IpHKa3oM MuHHcTepcTBa TpyAa W corzammtel PO ot 25.12.2014 Ne 11151 u ot
5.08.2016 r. Ne 422n).

e Meroanyeckne peKOMEHAANNU MO CO3AAHUI0 U (YHKIMOHHPOBAHUIO B 00IIE00pa30BATEIbHBIX OPraHU3ALMUAX, PACIIONOKEHHBIX B CEIBCKON
MECTHOCTH U MajblX TOpojax, LEHTPOB 0OOpa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYecKOW HampaBieHHocTell («Touka pocrtay)
(YTBeprkaeHbI pactiopsbkenneM MuHHCTEpCTBa pocBenienus Poccuiickoit ®enepanuu ot 12 stuBapst 2021 r. Ne P-6).

e ®I'OC 00O (yrBepaeH mpukazoM MuHHUCTEPCTBA 00pa3oBanus U Hayku Poccuiickoit @eneparmu ot 17.12.2010 Ne 1897) ¢ u3mMeHeHusiMu,
YTBEPKIEHHBIMU ITPUKa3aMi MUHHCTEpCTBa 00pa3oBaHus U Hayku Pd:

- o1 29.12.2014 Ne 1644 (3apeructpupoBano B Muntocte Poccuu 6 depais 2015 r. Ne 35915);
- ot 31.12.2015 Ne 1577 (3apeructpupoBano B Muntocre Poccun 02.02.2016 Ne 40937);
- o1 11.12.2020 Ne 712 (3apeructpupoBano B Munrocte Poccun 25.12.2020 Ne 61828);

e (OO0pa3zoBarenbHas nporpamMmma ocHoBHOro oouiero oopazoBanus MBOY CIII Ne 17 um. Aprotkuna H.B. (yTBepaeHa mpHKa3zoM JUPEKTOpa
0131.08.2020r. Ne71/8-0);

e Vuebubril mman MBOVY CIII Ne 17 um. Aprotkuna H. B.(yrBepxnén npukasom aupektopa ot 24.08.2021r. Ne50-0);

o Kanennapusiii yueonslii rpa¢puxk MBOY CII Ne 17 um. Aprotkuna H.B. (yrBepxkaén npukazom aupekropa ot 24.08.2021r. Ne50-0);

e [Iporpamma ocHOBHOro o011ero oopazoBanus. Xumus 8 kiacc O.C.I'abpuensn Mocksa «Ipoda» 2019

[Ipenmer «XUMHS» OTHOCHTCS K TNpeIMeTHON obnactu «EcTecTBEHHO-HAaydHBIE MPEAMETBI», Pealu3yeTcsl 3a cueT 00s3aTelbHOM 4acTu
y4eOHOTO IJIaHa IMIKOJIBI B pa3Mepe 24aca B HEJIENMI0, YTO cocTaBisieT 68 gacos B rox. IIporpammoii 8 kimacca mpexycMOTpeHO: KOHTPOJIBHBIX PadoT —
3; IpakTU4YeCKUx paboT-7.

Jns peanu3anuy JaHHOW NpPOTrpaMMbl HCHOJBb3yeTcsl ydeOHO-MeToauuyeckuil komruiekc moxa pemakmuei O.C.I'abpuensHa, yTBEp>KIEHHBIHM
npukazom nupekropa OY ot 24.08.2021r. Ne50-0, cranmapTHbIii KoMIuiekT obopynoBanus LlenTpa «Touka pocray, yTBepKACHHBIA pacropssKEHUEM
MunucrepceTBa npocsenieHus Poccuiickoit @eneparun ot 12 suBaps 2021 r. Ne P-6. CrangaptHbsiit kommiekT odopynoBanus Llentpa «Touka pocra»
o0ecreynBaeT peaau3aluio CHUCTEMHO-AEATEIbHOCTHOIO MOAXoJa B (OPMUPOBAHMM €CTECTBEHHO-HAYyYHOH TI'PaMOTHOCTH YE€pe3 BOBJICUEHUE
00yJaromuxcs B MPAKTUYECKYIO AEATEIbHOCTD MO MPOBEACHUIO HAOIIOIEHHUH U OIBITOB.



Ilenp u 3amaunm oOydyeHHMs XMMHUU B 8 KJlacCe COOTBETCTBYIOT IUIAHUPYEMBIM pe3yJbTaTaM, C(OPMYJIMPOBAHHBIM B pas3felie «INYHOCTHBIE,
METaIpeIMETHbIE U IIPEAMETHBIE PE3yJIbTaTh» pabodyel MporpaMMsl.

[lenpto OOyueHUsT TpenMeTra XUMHH B 8 Kjacce sBIsETCS (OpPMHUPOBAaHWE Y OOYYAIOIUXCS 3HAHHWNA O HEJIOCTHOW €CTECTBCHHO-HAYyYHOU
KapTUHbl Mupa.Pa3BuTue mo3HABaTENbHBIX HHTEPECOB, HMHTEIIEKTYAJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH ydwaluxcs B IpOLEcCe H3Y4EHUs
XMMHAYECKON HAayKH M €€ BKJIaJa B COBPEMEHHBIH HayYHO-TEXHHUYECKUI mporpecc; pOpMHUpPOBaHME BAKHEUIIMX JIOTHUECKUX OMEPAIUA MBIIIICHHS
(aHanu3, cuHTe3, 00001IEHNE, KOHKPETHU3aLUs U JIp.) B IPOLIECCe MO3HAHUS CUCTEMbl BAKHEUIINX MOHATUH, 3aKOHOB U TEOPHH O COCTAaBE, CTPOCHUH,
CBOMCTBAX M MPUMEHEHUN XUMUYECKUX BELIECTB.

OcHOBHBIMU 3a7]auaMu  00yYEeHHsS MPEAMETY «XUMHs» B 8 Kiacce SBISIOTCS:

® [PUBUTH MO3HABATEIBHBIN HHTEPEC K HOBOMY JJIsl YUEHUKOB MIPEIMETY Yepe3 CUCTEMY Pa3HOOOpa3HbIX 10 (opMe YPOKOB U3y4EHHUSI HOBOTO
MaTepuaia, 1abopaTopHble padoThl, SKCKYPCUH, HECTAHIAPTHBIE YPOKH KOHTPOJIS 3HAHUM;

e Cco31aBaTh YCJIOBUSA AJs (GOPMUPOBAHUS Y YUALTUXCS IPEIMETHON U y4eOHO- HCCIIeI0BATEIbCKOW KOMIETEHTHOCTEH:

e 00ecrneynTh YCBOCHHE YUalIUMUCS 3HAHUI OCHOB XUMHUYECKON HAYKH: BaXKHEUIINX (DAKTOPOB, MOHATUN, XUMUYECKIX 3aKOHOB U TEOPHil,
SI3BIKA HAYKH, TIOCTYITHBIX 00O0OIICHII MUPOBO33PEHYECKOTO XapaKTepa B COOTBETCTBUH CO CTAHIAPTOM XHMHUYECKOTO 00Opa30BaHHUS,

® CIOCOOCTBOBATH (POPMHUPOBAHUIO Y IIKOJIEHUKOB MTPEIMETHBIX YMEHUN U HABBIKOB: YMECHHSI paOb0TaTh ¢ XUMHUYECCKHM 000PYIOBaHHEM,
Ha0II0/1aTh M ONUCHIBATh XUMHUYECKUE SIBJICHHSI, CDABHUBAThH MX, CTABUTH HECIIOKHBIE XUMHUYECKHE OTBITHI, BECTH HAOIIOICHUS Yepe3 CUCTEMY

1a0b0PaTOPHBIX, MPAKTHIESCKUX PA0OT M IKCKYPCHH;

® MPOJOJDKUTH PA3BUBATh Y O0yUaronmxcs o01eydyeOHble YMEHUSI M HaBBIKH: 0CO00€ BHUMAHUE yJIETUTh PA3BUTHIO YMEHHUSI IEPECKA3BIBATh
TEKCT, aKKypaTHO BECTH 3aIlMCU B TETPAAU U JEJIaTh PUCYHKHU.

e [IpuBuTHE YYCHUKAM HaBBIKOB CAMOCTOSITEIHLHON PabOTHI C JOMOTHUTENHHON YI4eOHOM, HAy9HOU, HAYYHO-TIOMYJISIPHON JIUTEPATYPOU 110
MPEAMETY, C AIEKTPOHHBIMU PECYPCAMH.

e Bocnurtanue yOexIEHHOCTH B TO3UTUBHON POJIM XUMHH B )KH3HU COBPEMEHHOTO OOIIECTBA, HEOOXOAMMOCTH XUMUYECKUA TPAMOTHOTO
OTHOILIEHUS K CBOEMY 37J0POBBIO U OKPYKaOIIEH

e B mpoiiecce oBnageHUss XUMUYECKUMU 3HAHUSIMU U YMEHUSIMU YYalllUecs JOJDKHBI OCO3HATh OUEBUIHBIN (haKT: XUMHUsI HE 00Jiee OmacHa, 4eM
mo0ast Ipyrast HayKa, - OMacHO ee HEMOHWMaHUe WM IPeHeOpeKeHNe 3aKOHAMH, YTO BEAET K CO3JJaHUI0 DKOJIOTUYECKH HEMOTHOLIEHHBIX
TEXHOJIOTHI ¥ MIPOU3BOJICTB; OMACHO CO3HATEIHHOE UCTIOIB30BAHHE IOCTHKECHUH XMMHUUYECKOW HAYKH M XUMUYECKOW MTPOMBIIIUICHHOCTH BO
BpE] UETIOBEKY.

Copepxanue yueOHOT0 peIMeTa «XHUMHUs CIIOCOOCTBYET pealii3aly MPOrpaMMbl BOCIUTAHMS U COLMATU3AIIMHN 00yJaOLUXCsI

00pa30BaTeNbHON MPOTrPaMMBI IIKOJIBI Yepe3 MUHU-TTPOSKTHI, UHIUBUAYATbHbIE TBOPUECKUE 3aTaHHUS.

Copep:xanue yueOHOTo mpeaMeTa «XUMHUSD CIIOCOOCTBYET peau3alii IpOorpaMMbl pa3BUTHS YHUBEPCATBHBIX YUEOHBIX AeWCTBUN 00yUdaronuXcs
o0pa3zoBaTeNbHON MPOrpaMMBbI MIKOJIBL. B paboueit mporpaMMe crijlaHUPOBaHbl YPOKH, Ha KOTOPBIX OCYIIECTBISIETCS IPOSKTHAsS U y4eOHO-
HCCIIEIOBATENbCKAs JEATEIIbHOCTh 00YUaroINXCs, a TAK)Ke APyrue HeCTaHJapTHHIE YPOKU, HalpaBiieHHbIe Ha popMupoBanue Y Y /I, JlaHHbIe ypoku
OTMEYEHBI B KaJICHJAPHO-TEMATHYECKOM IIJIAHUPOBAHUU 3HAKOM *.

Copep:xanue yueOHOTO MpeAMeTa XMMHH CIIOCOOCTBYET AanbHeleMy popmupoBannio MKT-koMrneTeHTHOCTH 00y4YaronuXcsi U OCBOCHUIO
CTpaTETHil CMBICJIOBOTO YTEHHSI U pabOTHI C TEKCTOM, (JOPMHPOBAHUIO €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH.



B kanenpapHo-TeMaTHMYECKOE IUIAHMPOBAHME BKIIOUEHA CUCTEMAa y4€Ta M KOHTPOJS IUIAHUPYEMBIX (METanpeIMETHBIX M IPEIMETHBIX)
pe3ynbTatoB. OCHOBHBIMU ()OpMaMM KOHTPOJIS SIBJISIOTCS: TECThl, CAMOCTOSITENIbHBIE, IPOBEPOYHbIE PAOOTHI, (POHTAIBHBINA ONPOC, MPAKTUYECKHE
pabotsl. [IpomexxyTouHas aTTecTanus no NpeaMeTy IpoBOIUTCS B (hOpME UTOTOBOTO KOHTPOJIBHOTO TECTA.

HnannpyeMble pe3yJbTaThbl OCBOCHUA U COACPIKAHUEC y'{eﬁnoro npeamMera «XuMus» B 8 kiacce

.JIH‘[HOCTHBIG, METANIPEAMETHDBIC H MPEAMETHBIC PE3YJIbTATHI

JInyHOCTHBIE:
® OCO3HaBaTh C€IMHCTBO W IIEJIOCTHOCTh OKPYXKAIOIIETO MHpPA, BOBMOKHOCTH €ro IM03HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE
JOCTH>KEHUI HAYKH;
® TIOCTEIICHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTh K CAaMOOOPa30BaHUIO, B TOM YHCIIC
U B PAMKAX CaMOCTOATEIbHON AEATEIbHOCTH BHE IIKOJIBI;
® OICHUBATH )KU3HEHHBIE CUTYAIlUU C TOUKH 3pEHUs 0€3011acCHOr0 00pasa KHU3HU U COXPAHEHUS 3/10POBBS;
® OIICHHUBAThH FKOJOTMYECKUN PUCK B3AUMOOTHOIIIEHUI Y€JIOBEKA U TIPUPO/IBI.
e (opmHpOBaTH IKOJOTHYECKOE MBINUICHHE: YMEHHE OIEHUBATh CBOIO JESATENHOCTD U TIOCTYIKHU APYTUX JIOACH ¢ TOUKH 3PEHHUS COXPaHEHUs
OKpY’KaloIlel Cpeibl - TapaHTa KU3HH U OJIaronoyIyqus JIIoAei Ha 3emIe.
MeTanpeaMeTHbie pe3yJabTaThbl:

Pecynamugnre YY/I.

CaMocTosTenbHO OOHAPYKUBATh U (HOPMYIUPOBATH MPOOIEMY B KIIACCHOW M MHAUBUAYATbHOU yueOHOMU 1eATeIbHOCTH.

* BrigBurarh Bepcuu pemieHus mpooieMbl, 0CO3HABATh KOHEUHBIN pe3yNbTaT, BRIOMPATh U3 MPEAIOKEHHBIX H UCKaTh CAMOCTOSITENILHO CPECTBA
TOCTHMOKEHMUS LIENH.

» CocTaBisaTh (MHANBUAYAIBHO WK B TPYIIIE) IJIaH PEHIeHUs TPOOIeMbl (BBITIOTHEHHSI TPOEKTA).

* [TogOupath Kk ka0 podsieMe (3a/1a4ue) aJJeKBaTHYIO € TeOPETUIECKYIO MOJECIb.

* PabGoTast Mo npeioxkeHHOMY B CaMOCTOSTEIHHO COCTABJICHHOMY IUIaHY, HCIIOIh30BaTh HAPSAY C OCHOBHBIMH U JOTIOJIHUTEIBHBIE CPEICTBA
(cipaBOUHas AUTEpaATypa, CIOKHBIE TPHUOOPHI, KOMITBIOTED).

* PaGoTath Mo caMOCTOSATENHHO COCTABIIEHHOMY IUIaHY, CBEPSSCH C HUM U ENbIO JeSTEIbHOCTH, UCTIPABIIsis OIIMOKH, UCTIONB3YS CAMOCTOSITENIEHO
nooOpaHHbIe CpencTBa (B TOM uncie u MHTepHeT).

® CBO6OHHO IIOJIB30BATHCA BBIpa6OTaHHI)IMI/I KpI/ITepI/ISIMI/I OICHKHU U CAaMOOICHKHU, NCXOO M3 LCJIN U UMCIOIIINXCA KpI/ITepI/IeB, pasnnqaﬂ pesynLTaT nu
CIIOCOOBI JIEHCTBUI.

* B xoJ1e mpejicTaBlieHUs IPOEKTA JIaBaTh OIICHKY €0 pe3yJIbTaTaM.

® CaMOCTOﬂTeHBHO OCO3HaBaThb HpI/I'-II/IHI)I CBOECTO ycnexa NN Heycnexa 1 HAXOAUTH CHOCO6BI BbIXOJa U3 CI/ITyaHI/II/I Heycnexa.

* JIaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KayecTBaM U YepTaM XapakTepa («KakoB 5»), ONPEeNsITh HAlIPaBJICHUS CBOETO Pa3BUTHS («KaKUM 5 XOUY
CTaThy, «ITO MHE JIJIS TOTO HAJO CACIIAThY).

Ilo3nasamenvuvie Yy ﬂ s



*  AHATM3UPOBATh, CPABHHUBATH, KIACCH(DUIIUPOBATh M 0000mMATh (DaKThI U SIBICHUS, & TAK)KE BBISBIATH IPUYHHBI U CICICTBHS TPOCTHIX
SIBJICHHI,

*  OCYUISCTBIIATH CPaBHEHHE, KIACCHU(PUKAINIO, CaMOCTOSTEIBHO BHIOWpAsi OCHOBAHUS U KPUTEPHH JJIsl YKA3aHHBIX JIOTHUECKUX OTIepaIuii;

*  CTPOHWTB JIOTUYECKOE PACCYKICHUE, BKIIIOYAIOIIEE YCTAHOBIICHHE IPUIMHHO-CIICJICTBEHHBIX CBS3CH;

*  CO3JaBaTh CXEMATHYECKHUE MOJICIH C BBIJICIICHUEM CYIIICCTBCHHBIX XapaKTEPUCTUK O0BEKTA;

*  COCTaBJIATH TE€3HCHI, PA3JIUYHBIC BUJIbI ITIAHOB(TIPOCTHIX, CIIOKHBIXH T.11.);

* npeoOpa3oBbIBaTh MHGOPMAIMIO K3 OJIHOTO BHJIa B JAPYroi(Tabivily B TEKCT U TIp.);

*  YMETh ONPECIATH BO3MOKHBIC HCTOYHUKHA HEOOXOIUMBIX CBEIICHH, TIPOU3BOIUTH TOUCK HH(OpMAITNK, aHATTM3UPOBATh U OIICHUBATH €€
JOCTOBEPHOCTb.

Koumynuxamugnsvie Y Y/I:

*  coOJIOIaCT HOPMBI IIYOJUYHOM PEUr U PETJIAMEHT B MOHOJIOT'€ M TUCKYCCHH,

* TOJIb3YETCS aJCKBATHBIMH PEYEBBIMU KIMIIE B MOHOJIOTe (IyOJMYHOM BBICTYIUICHHH), THATIOTE, TUCKYCCHH;

*  (opmymupyer coOCTBEHHOE MHEHHUE U MTO3UIINIO, apTyMEHTHUPYET UX;

*  KOOPIAMHHUPYET CBOO MO3HIIMIO C TIO3UIMSAMHU MApTHEPOB B COTPYAHUUYCCTBE MPH BHIPAOOTKE OOIIIEro;

*  YCTaHABJIMBACT M CPABHUBACT Pa3HbIC TOUKH 3PCHUS, IPEXK/IC YeM MPUHUMATH PEIICHUS U JeIaTh BHIOOD;

*  CIIOPHUT M OTCTAMBACT CBOIO MO3UIHIO HE BPaXKACOHBIM JIJIsl OTIITOHEHTOB 00pa3oM;

*  OCYIIECTBIIICT B3aWMHBIH KOHTPOJb M OKa3bIBACT B COTPYAHHUYECTBE HEOOXOIMMYIO B3aHMOIIOMOIIIb;

* OpraHM30BBIBACT U IUIAHUPYET y4eOHOE COTPYAHHYECTBO C YUYHUTEIIEM M CBEPCTHUKAMH,

*  OMNpPENeNsTh IeU U GYHKIUU YIaCTHHUKOB, CIIOCOOBI B3aUMO/ICHCTBHS; TUIAHUPOBATh OOIIHe CIOCOObI paboOTHI,

* yMeeT paboTaTh B TPYIIEe — YCTaHABIMBACT pab0OYHe OTHOMICHHUS, YPPEKTUBHO COTPYIHUYACT U CIOCOOCTBYET MPOTYKTUBHOM
KOOIIEPAIlMU; HHTETPUPYETCS B TPYIIITY CBEPCTHUKOB U CTPOUT MPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMUUB3POCIIBIMH;

* YYUTHIBATh Pa3HbIC MHCHHUS M HHTEPEChl M OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO.

Conep:xanue yueOHOI0 npeamera

Homep u Ha3BaHue paszena nporpaMMsl, K-BO IInanupyemMsble IpeIMETHBIE PE3yJIbTaTh




4acCoB, COACPIKAHUC pa3aciia

BBIITYCKHHUK HAYYHUTCA:

BBIITYCKHHK ITOJIYYHUT BO3MOXHOCTb HAYYHUTHCSA

BBenenne — 4 yaca:
XuMHsl — HayKa O BELIECTBAx, UX CBOMCTBAxX U

npeBpauieHusx. [loHsTHE O  XUMHYECKOM
ieMeHTe U (QopMax ero CyHnieCTBOBAHHS:
CBOOOJHBIX aToMaxX, TMPOCTBIX M  CIIOKHBIX

BemiectBax. IlpeBpamenus BemiecTB. OTauuune
XUMHUYECKUX peakuuil OoT (U3HUECKUX SBICHUM.
Ponb xuMuM B KM3HM 4YelIOBEKa. XeMODWIUA H
xemoobOus. KpaTkue cBeneHus U3 HUCTOPUHU
BO3HUKHOBEHMsI W pa3BuTus Xumuu. llepuon
anxumuu. llonstne o ¢unocopckom KamHe.
Xumus B XVI B. PazButne xumuu Ha Pycu. Ponp

OTEUECTBEHHBIX  YYEHBIX B  CTAHOBJICHUU
XUMAYECKOH Haykm — paborei M. B.
JlomonocoBa, A. M. byrneposa, J. WN.

MenpeneeBa. XuMudeckass CUMBOJIMKA. 3HAKU
XUMHMYECKHUX DJIEMEHTOB M IPOUCXOXKICHHUE HX
Ha3BaHui. Xumuueckue popmynsl. UHAEKCH U
kodpuureHTsl. OTHOCHTEIbHBIE aTOMHas |
MOJIEKYJIIpHasi Macchl. Pacuer maccoBoil a0
XMMUYECKOI0 3JIEMEHTa 1o (hopMyJsie BeIlecTBa.
[Tepnonnueckas cucrema XUMHUYECKHUX
snementoB JI. M. MeHnneneeBa, ee CTpykrypa:

Majbie ¥ OOJbINIWE TEPHOABI, TPYNIBl |
MOATPYIIIIBI (rmaBHas u noOoyHas).
[lepuomnyeckass cucTeMa Kak CIPABOYHOE
nocobue  Juig  TIOJyY4eHHUs  CBEICHUH O

XUMHUYECKHX djeMeHTaX. PacuerHrwle 3amaum. 1.
Haxoxnenne OTHOCUTENBHOM MOJEKYJISAPHOU
MacChl BEIIECTBA 110 €T0 XUMHYECKON (opmyIie.
2. BrrumciieHmne MaccoBOil JONMM XMMHAUYECKOTO
3JIEeMEHTa B BEIIECTBE 0 €0 GhopmyJie

- XapaKTCprU30BaTh BCUICCTBA 110 COCTAaBy, CTPOCHUIO U
CBOﬁCTBaM, YCTaHABJIMBATh MPUYUHHO-CIICACTBCHHBIC
CBA3U MCKAY JaHHBIMH XapPaKTCPHUCTHUKAMH BCUICCTBA,

- PacKpbIBATh CMBICT OCHOBHBIX XUMUYECKUX MOHATHMA
«aToOM», «MOJICKYJIa», «XUMUUYECKHUI JIEMEHT,
«IPOCTOE BEILIECTBOY, «CII0KHOE BEIIECTBOY,
«BAJICHTHOCTbY, UCIOJIb3YsI 3HAKOBYIO CUCTEMY
XHUMHH;

- OIIMCBIBATb U XapPAKTCPU30BATH Ta6J'II/I‘IHYIO (I)OpMy
HGpHOILH‘IGCKOﬁ CUCTEMBI XUMHYCCKHX 3JICMCHTOB,

- packpblBaTh CMBICT HNEPUOAHYECKOTO
. N. Menneneena

3aKOHa

- 00BEKTHBHO OLIEHUBATH HHPOPMALIUIO O
BEIIIECTBAX M XUMHUYECKHX MPOIIeCcCax, KpUTHICCKU
OTHOCHUTHCS K TICEBJIOHAYYHOU UH(DOpMALIHH,
He00pOCOBECTHOM peKiIaMe, KacaroIencs
MCII0JI30BAaHUSI PA3JIMUHBIX BEILIECTB.

- OCO3HaBaTh 3HAYCHUC TCOPETUUCCKUX 3HAHHUHI
JJIsL HpaKTH‘IeCKOﬁ JACATCIIbHOCTH YCJIOBCKA,

- OIIUCHIBATh U3YYCHHBLIC 00BEKTHI KaK CHUCTCMBI,
MMPUMCHAA JIOTUKY CUCTECMHOI'O aHAJIN34,




Pa3nesn: ATOMBI XMMHYECKHX 3JIeMeHTOB — 9
4acoB.

ATOMBI KaK popMa CYIIECTBOBAHUS XUMHUECKUX
aneMeHTOB. OCHOBHBIE CBEJICHUS O CTPOSCHUU
aToMOB. [oKa3zaTesbCcTBa CII0AKHOCTH CTPOCHUS
atomoB. OmnbITel Pezepdopaa. [Tnanerapras
MoJelb cTpoeHust aToMa. CoCcTaB aTOMHBIX sIJIEP:
MPOTOHBI M HEUTPOHBI. OTHOCUTENBbHAS AaTOMHAs
Macca. B3auMocBsI3b MOHATHI « IPOTOH », «
HEUTPOH », « OTHOCUTEJIbHAS aTOMHAsl Maccay.
N3menenune ymciia npoToHOB B AJIpe aTOMa —
00pa30BaHKE HOBBIX XUMHUYECKUX JICMCHTOB.
W3meHeHue yncna HEMTPOHOB B siApe aToMa —
oOpa3zoBanue n30tonoB. CoBpeMeHHOE
oTpeeNieHUE MOHATHS «XUMUYECKHUI S7IEMEHT.
N3oTormbl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHUYECKOT0 3JIeMeHTa. DIeKTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB XUMHUECKUX
aneMeHToB Ne |—20 nepnoanyeckoil CUCTEMBI
. 1. Menneneena. [lonsaTre 0 3aBepIIEHHOM U
HE3aBEPILICHHOM 3JIEKTPOHHOM

cioe (oHepreTudeckom ypoBHe). [lepuonnueckas
cUCTEMa XMMUYECKUX 351eMeHToB /1. U.
MeHpeneeBa U CTpoe€HHE aTOMOB: (hPU3UYECKUIN
CMBICII TOPSIIKOBOTO HOMEPA 3JI€MEHTA, HOMEpa
TPYIIIBI, HOMepa nepuoja. MismeHenue uncina
AJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE
aToMa XMMHYECKOT0 3JIeMEeHTa — 00pa3oBaHUE
MOJIOKUTEIBHBIX U OTPUIIATENIBHBIX HOHOB.
Honsl, 06pazoBaHHBIC aTOMaMH METAILIIOB

1 HeMeTauioB. [IpUuynHbBI U3MEHEHUS
METaJUIMYECKUX U HEMETAJUTMYECKUX CBOICTB B
nepuoaax u rpynmnax. O0pazoBanue OMHAPHBIX
coenuuennii. [loaarre 00 noHHOMN cBsI3U. CXEMBI

- pa3nuYaTh BUJIbI XUMUYECKON CBS3H: HOHHYIO,
KOBaJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJISIPHYIO
U METAJTINYECKYIO;

- K300paXkaTh SJIEKTPOHHO-UOHHBIE (HOPMYIIbI
BEIIECTB, 00PA30BAHHBIX XUMHUUECKUMHU CBS3SIMU
pa3HoOro BUA;

- BBIABJIATH 3aBUCHUMOCTH CBOMCTB BCIICCTB OT
CTPOCHUSA UX KPUCTAJUIMICCKUX peH_IéTOKZ MOHHBIX,

ATOMHBIX, MOJICKYJISIPDHBIX, MECTAJINIMICCKUX ]

- 0OBSICHATD CYTb XUMHUYCCKHUX ITPOLECCOB U UX
MPUHOHUIINAJIBHOC OTJINYUC OT (bI/ISI/I‘-IeCKI/IX;

- COCTaBJIATH (1)OpMy.]'IBI BCIICCTB I10 UX HA3BaHUAM,

- OIIPCACIIATb BAJICHTHOCTD U CTCIICHb OKHCJICHUA
3JICMCHTOB B BCIICCTBAX,

- IPUBOJUTH IIPUMEPBI PEAKIINA,
MOATBEPKIAIOIIUX CYIIECTBOBAaHUE B3aUMOCBSI3U
MEXy OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKHUX
BELICCTB;

- IPUMEHSATH 3HaHUSI O 3aKOHOMEPHOCTSIX
MEPUOIUYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JU1s1 OOBSICHEHHSI M IPEJIBUJICHUSI CBOWCTB
KOHKPETHBIX BEIIECTB;

- pa3BUBaTh MH(POPMALIMOHHYIO KOMIIETEHTHOCTh
MIOCPENICTBOM YIIIyOJIeHUS 3HaHUI 00 UCTOpUU
CTaHOBJICHUSI XUMUYECKOM HayKH, €€ OCHOBHBIX
MOHATUHN, IEPUOUYECKOTO 3aKOHA KaK OJTHOTO U3
BaXHEHIIINX 3aKOHOB MPUPOJIBI, a TAKKE O
COBPEMEHHBIX JOCTH)KECHUSIX HAYKU U TEXHHUKHU.




00pa3oBaHMs HIOHHOM CBSI3H.

BzanmojeiicTBrie aTOMOB XUMHYECCKHUX DJIEMEH-
TOB-HEMETAJIOB MEX]y CO00M — 0OpazoBaHue
JIBYX aTOMHBIX MOJIEKYJI POCTHIX BEUIECTB.
KoBaneHnTHas HenonasipHas XUMUYECKAs CBA3b.
DNEKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIHIL.
BzaunmojeiicTBrie aTOMOB XMMHUUECKHX
3JIEMEHTOB-HEMETAJNIOB MEXTy COO0H —
oOpa3zoBaHNe OMHAPHBIX COCAMHEHUI
HEMETAJIJIOB.

DJIEKTPOOTPULIATENBHOCTD. [loHATHE O
KOBAJICHTHOM MOJISIPHO# CBsi3U. B3auMoericTeue
aTOMOB XMMHUYECKUX JIEMCHTOB-METAJIJIOB
MeXy co0oii — o0pa3oBaHNe METANTNYECKUX
KpucTauioB. [loHsATHE O METATUIMYECKON CBS3H.

Paspnen: IlpocTsie BemecTBa — 6 4acos.
[Tonosxenre MeTaIOB U HEMETAJIJIOB B
MEPUOINUECKON CUCTEME XUMUYECKUX
anemeHToB /1. . Menneneera. Baxxnerme
MPOCTHIE BELIECTBA — METAJLJIBL: JKEJIE30,
ATIOMUHUMN, KaJIbIIUH, MarHU, HATPUNA, KAJIHI.
O6mue ¢puznyeckue CBOMCTBa METAIIIOB.
Baxnerime npocTeie BelecTBa — HEMETAILIHI,
o0pa3oBaHHBIE aTOMaMU KUCIOPO/a, BOJOPO/Ia,
a3oTa, cepsl, pocdopa, yraepoaa. CriocoOHOCTh
aTOMOB XMMHYECKUX JIEMEHTOB K 00pa30BaHUIO
HECKOJIbKUX MPOCTHIX BEIIECTB — AJIOTPOIIHS.
AnnoTponHbie MOIU(DUKAIIMK KHCIOPOa,
dbocdopa u onoa. Meramnudeckue u
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB
Ha MeTasuibl U HemeTauibl. [locTosHHas
ABorazpo. KonnuectBo Beniectsa. MoJib.
MossipHast Macca. MoJsipHbIii 00beM

- ONIPEACIIATh PUHAIICKHOCTh HEOPTAHUUECKUX
BELIECTB K OJHOMY U3 U3YUYEHHBIX KJIACCOB/TPYIIIL:
MeETaJUIbl U HEMETAJIbI, OKCUbI, OCHOBAHMUS,
KHUCJIOTBI, COJIH;

- COCTaBJIATH (I)OpMy.]'IBI BCIICCTB 11O UX HAa3BAHUAM,
- OIIpCACIATh BAJICHTHOCTb U CTCIICHb OKHUCJICHUA
9JICMCHTOB B BCIICCTBAX;

- COCTaBJIATH (POPMYIIBI HEOPIraHUYECKUX COSTUHEHUI
110 BAJICHTHOCTAM U CTCIICHSAM OKHUCJICHUS DJIEMEHTOB,
a TaKKe 3apsaM MOHOB, YKa3aHHBIM B TaOJIUIE
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH;

- Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA,
XapaKTepHbIE JJIsl TPYII OKCUAOB: KUCIOTHBIX,

OCHOBHBIX, aM(OTEPHBIX;

- Ha3BIBATh OOIIME XUMHUYECKHE CBOKMCTBA,

- HPUMCHSITH 3HAaHUA O 3aKOHOMCPHOCTAX
HepI/IOJIH‘{eCKOfI CUCTCMBI XUMHNYCCKHX 3JICMCHTOB
JJIA OOBSICHEHUS U MMpEeaABUICHUA CBOICTB
KOHKPCTHBIX BCUICCTB;

- IPUBOJUTH IPUMEPHI PEAKIIHA,
MOJTBEPKIAIOIIUX CYIIECTBOBAaHNE B3aUMOCBSI3U
MEX1y OCHOBHBIMHU KJIAaCCaMH HEOPTaHUYECKHX
BEIIIECTB;

- IPOTHO3UPOBATb XUMHUYCCKHUC CBOICTBa BCIIICCTB
Ha OCHOBC HMX COCTaBa U CTPOCHUA;




ra3000pa3HbIX BemecTB. KpaTHbIe eTMHUIIBI
KOJIMYECTBA BEIIECTBA — MUJUTUMOJIb U
KWJIOMOJIb, MUJJTUMOJISIPHAS. U KUJIOMOJISIPHAS
MacChl BEIIECTBA, MUJUTUMOJISIPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX
BelecTB. PacyeThl ¢ MCOIb30BaHUEM ITOHSATHI
«KOJIMYECTBO BEIIECTBAY», «MOJISIPHASI Maccay,
«MOJISIPHBIA 00BHEM T'a30B», IIOCTOSTHHAS
ABoranpo». Pacuernslie 3a1aun. 1. Beruncnenue
MOJISIPHOM MAacChl BEIIECTB TT0 XUMHUUYECKHM
dbopmynam. 2. PacdeTsl ¢ HCIIOTB30BAaHHEM
MOHSATUH «KOJIMYECTBO BEIIECTBAY, «MOJISIpHAs
Maccay, «MOJISIPHBIA 00bEM Ta30B », «
MOCTOSTHHAsT ABOTAJIPO ».

XapaKTEPHBIE I KaXKI0r0 U3 KIIaCCOB
HEOPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUM,
COJICH;

- PUBOIUTH MPUMEPHI PEAKIINH, TOITBEPIKTAFOIIIIX
XUMHUYECKHUE CBOMCTBA HEOPTAHMUECKUX BEIECTB:
OKCHJIOB, KHCJIOT, OCHOBAaHUM 1 COJIEH;

Pa3nen: CoennHeHnss XUMHYECKHX 3JIEMEHTOB
— 12 gacos.

Crenennp oxucieHusi. OrnpenesneHUe CTENEeHU
OKHCIICHUS JIEMEHTOB 110 XUMHUYECKOH hopmyre
coequHeHus. CoctaBieHue (Qopmyn OUHAPHBIX
COEIMHEHHH, OOIMi CcHoco0 WX Ha3LIBaHUA.
bunHapHbIe COCJMHEHUS: OKCHIBI, XJIOPHJIHI,
cynbbuasl u ap. CocraBneHue ux Qopmyd.
[IpencraBuTenn OKCUIOB: BOJA, YTIIEKHUCIIBIN ra3
W HeraiieHasi u3BecTh. lIpeacTaBuTenu neTydnx
BOJIOPOAHBIX COEIWHEHHUM: XJOPOBOAOPON U
ammuak. OCHOBaHMS, HX COCTaB M Ha3BaHUS.
PactBopuMocTs ocHOBaHuii B Boje. TaOmuia
pacTBOPUMOCTH THAPOKCHUJIOB U COJIEH B BOJIE.
[IpencraBuTenu menodeii: THAPOKCUIBI HATPUS,
Kaausgd U Kaiaplusa. IIoHATHE O KayeCTBEHHBIX
peakuusx. Muaukaropel. M3MeHeHHe OKpacku
WHMKATOPOB B IeJIOYHON cpene. Kucnotel, ux
coctaB M Ha3BaHus. Kiaccudukamus KHCIIOT.
[IpencraBuTenu KUCIOT: CEpHAas, COJISIHAsS W
azoTHas. l3MeHeHHe OKpacKkh HWHIAMKATOPOB B
kuciaotHot cpeae. Conum Kak TPOU3BOJHbBIC

- Ha3bIBATh IIPU3HAKU U YCJIOBUS IIPOTCKAHU A
XUMHNYCCKHUX pCaKHHﬁ;

- YCTaHABIIMBATH MPHHAIICKHOCTD XUMHUECKOM
PEaKIUU K OMpPeeIEHHOMY THITY 110 OJJHOMY U3
KJIacCHU(PHUKAIMOHHBIX TIPH3HAKOB!

1) o Yucay U COCTaBY HCXOHBIX BELIECTB U
MPOJIYKTOB PEAKIUH (PEaKIMK COSTUHCHUS,
pasiioKeHus1, 3aMeIeHnst 1 00MeHa);

2) 10 BBIJICJICHHUIO WU MOTJIONICHUIO TEeTUIOTHI
(peaxmuu SK30TepMHUYECKUE U SHIOTEPMUIECKHUE);

3) M0 U3MEHEHUIO CTEeTECHEH OKMCICHUS XUMUIECKUX
AIIEMEHTOB (PEaKIIUU OKUCIUTEIBHO-
BOCCTaHOBHTEIIBHbIC);

4) o oOpaTuMocCTH mporiecca (peakiuu 00paTuMble U
HEoOpaTHMBbIE);

- POTHO3UPOBAThH PE3YIbTAThl BO3JCHCTBUS
pa3IMYHBIX (HAKTOPOB HA UBMEHEHUE CKOPOCTHU
XUMHUYECKON peaKIlnu;

- IPOTHO3UPOBATh PE3YyJIbTATHI BO3ACHUCTBUSA
pa3IUYHBIX (PaKTOPOB HA CMEIIEHNE XUMUYECKOTO
paBHOBECHSI.

- HIPOTHO3UPOBATH XUMHUYCCKUC CBOMCTBA BEIIIECTB
Ha OCHOBC HUX COCTaBa U CTPOCHUA,




KHCIOT W ocHOBaHuil. MIX cocTaB W Ha3BaHUI.
PactBopumMocTts coneit B Boge. IlpencraBurenu
CoJIeli: XJopHI Harpus, kKapOoHaT u Qocdar

KajablMsg. AMOpQHBIE U  KPUCTAUIMYECKHUE
BEILIECTBA. MeXMOIIeKyIIsIpHBIE
B3aUMOJCHCTBUA.  TUIBl  KPHUCTAUIMYECKUX

peH_IeTOK: HOHHAas1, aTOMHasd, MOJIeKy.]ISIpHaSI 158
MeTaJIu4decKas. 3aBUCUMOCTh CBOMCTB BEILECTB
OT TUIIOB KPUCTAJUTMYECKUX pelIeTOK. BemecTra
MOJICKYJIIPHOTO W HEMOJICKYJIIPHOTO CTPOCHHS.
3aKOH IIOCTOSHCTBA COCTaBa IS BEIIECTB
MOJIEKYJISIPHOTO CTpoeHus. YUCThIe BellecTBa U
cmecu. [lpumepbl  KHMIKMX, TBEpPABIX W
razoo0pasHpix  cMecel. CBOWCTBa  YHCTBIX
BemiecTB M cMmece. X cocraB. MaccoBasg u
oO0beMHas JOJHM KOMIIOHEHTa cMecH. Pacuersl,
CBA3AHHBIC C UCIIOJIB30BAHHUECM ITOHSTUS «<ITOJISI».

Paznen: HM3meHeHus,
BemecTBamMu — 11 gacos.
IlonsTue sABICHUN KaK U3MEHEHUH,
MPOUCXOASAIINX C BEIIECTBAMH.

SIBreHus1, CBSI3aHHBIE C U3BMEHEHUEM
KPUCTAJUTMYECKOTO CTPOEHUS BEIIECTBA MPHU
MTOCTOSIHHOM €r0 COCTaBe, PU3NYECKUE SBICHUS.
du3nyecKue SABICHUS B XUMHH: TUCTHILIISAIINS,
KpUCTAJUIN3allKsl, BbITAPUBAHNE U BO3TOHKA
BEIIIECTB, IIEHTPU(YTHPOBAHUE.

SIBrieHus1, CBsI3aHHBIE C U3MEHEHHUEM COCTaBa
BEIIIECTBA, - XUMUYEeCKre peakuuu. [IpuzHaku u
YCIIOBUSI MPOTEKAHUS] XUMUUYECKUX PEAKIIUMA.
[TonsiTre 06 5K30- U YHIOTEPMUUECKHUX
peakuusax. Peakuuu ropeHus Kak 4aCTHBIN
CIIy4dail 3K30TEPMUYECKUX PEaKIUi,
MPOTEKAIOIIUX C BBIJICJICHUEM CBETA.

3aKOH COXpaHEHHUs MACChl BELIECTB.
XUMHUYECKUE YPAaBHEHHsI. 3HaUECHUE UHJICKCOB U

MpoUCXOaAIInEe C

- Ha3bIBATb IPHU3HAKHU U YCJIOBUA ITPOTCKAHUS
XUMHUYCCKUX peaKuHﬁ;

- YCTaHaBIMBATh MPUHAATIC)KHOCTh XUMUYECKOM
pEaKLUU K ONPEACIEHHOMY TUITY II0 OJHOMY U3
KJ1acCU(UKAIIMOHHBIX PU3HAKOB:

1) o yKcIy U COCTaBY HCXO/IHBIX BEIIECTB U
MPOJYKTOB PEAKIUU (PEaKIIMU COSTUHEHHS,
pasnoKeHus1, 3aMeleHns 1 00OMeHa);

2) 10 BBIJICJICHUIO WJTU TOTJIOMICHUIO TETUIOTHI
(peakiuu SK30TepPMUYECKUE U YHIOTEPMHUIECKUE);
3) 110 UI3MEHEHUIO CTEIICHEH OKUCIICHUST XUMHUYECKUX
9JIEMEHTOB (PEaKIIMH OKUCITUTEIIbHO-
BOCCTaHOBUTEJHHBIC);

4) o 06paTUMOCTH Tporiecca (peakiui 00paTUMbIe U
HeoOpaTuMbIe);

- COCTaBJIATh YPABHEHUS DJICKTPOJIUTUYECKON
JHCCOIUAIIUNM KUCIIOT, IIEI0Ye, COJISH; ITOJHBIC U

- IPUBOJUTH IPUMEPHI PEAKIIHA,
MOJITBEPKIAOIIUX CYIIECTBOBAHNE B3aUMOCBSI3U
MEXJly OCHOBHBIMHU KJIaCCaMH HEOPTraHUYECKHUX
BEIIECTB;

- TPOTHO3UPOBATH PE3YJIbTATHI BO3JACHCTBUSA
pa3aNyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTHU
XAMHUYECKOW peaKInu;

- IPOTHO3UPOBATh PE3yJIbTaThl BO3ACHCTBHS
pa3NUYHBIX (PAKTOPOB HAa CMEILIEHHE XUMUYECKOTO
paBHOBECHS.

- HPOTHO3UPOBATH XUMHUYCCKUC CBOICTBA BEIIIECTB
Ha OCHOBC UX COCTaBa U CTPOCHUA,

- IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA
IIPOSIBIIATH OKUCIUTENIBHBIC UITU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIICHEN




kod(purmenton. CocTaBieHne ypaBHEHUT
XUMUYECKUX PEAKLUN.

Pacyersl o XMMHYECKUM ypaBHEHUsIM. Perienne
3aJ1a4 Ha HaXO0X/IEHUE KOJINYECTBA BEILIECTBA,
Macchl UM 00beMa MPOJyKTa peakluy 110
KOJIMYECTBY BEILIECTBA, MACCE WM 00bEMY
UCXOJHOrO BemecTsa. Pacuersl ¢
HCII0JIb30BAaHUEM TIOHATHUS «10JIs1», KOTAa
HCXOJHOE BEUIECTBO JaHO B BUJE pacTBOpa C
3aIaHHON MacCOBOM J0JIEH PACTBOPEHHOI'O
BELIECTBA WJIM COIEPKUT ONPENEICHHYIO JOJII0
IIPUMECEH.

Peaknun pasnoxenus. [lonstue o ckopoctu
XUMHUYECKUX peakiuil. Karanuzaropsl.
DOepMEHTHI.

Peakuuu coennnenus. Katanutuueckue u
HeKaTaJauThuueckue peakuu. O0paTumele u
HEOOpaTHMBbIE PEAKIIHH.

Peakuuu 3amenieHus. DNEKTPOXUMUYECKUH PsJT
HaIpsDKEHNUH METaJuIOB, €70 UCIIOJIB30BAHUE AJIS
MIPOTrHO3UPOBAHUS BO3MOKHOCTH MTPOTEKAHUS
peakuuii MeXly MEeTallIaMU ¥ pacTBOPaMu
KHUCIOT. Peakiiny BHITECHEHUS OJTHUX METaJJIOB
U3 pacTBOPOB HUX COJIEH IPYTMMH METaJllIaMHu.
Peakiiun obmena. Peakiiuu HedTpanu3aiuu.
VYcnoBus nmpoTekaHus peakiuii ooMeHa B
pacTBopax 10 KOHIA. TUIbl XUMHUYECKUX
peakuuii (1o MpU3HaKy «YUCIIO U COCTaB
MCXO/IHBIX BEIECTB U MPOJYKTOB PEAKLIUN») HA
IIpUMEpE CBOMCTB BOABI. Peakius pa3inoxeHus -
AJIEKTPOJIN3 BOJBL. Peakunu coequHeHus -
B3alMO/ICIICTBHE BOJIbI C OKCHIaMU METAJIJIOB U
HeMmeTalsioB. [ToHsTHE «(TUAPOKCUIBDY.
Peaxminu 3amertieHns - B3aUMOJIEHCTBHE BOJIBI C
LIEJIOYHBIMU U LIEJIOYHO3EMETbHBIMU
MeTaJlJIaMHU.

Peakiiun oOmeHa (Ha mpumepe ruapoau3a
cynbdumaa aTIOMUHNS ¥ KapOUIa KaabIus).

COKpaIléHHbIC HOHHbIE ypaBHEHHUS peakiuii oOMeHa;
YPaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii;

- MPOTHO3UPOBATH MPOAYKTHl XUMHUUECKHUX PEaKIUit
o Gopmynam/Ha3BaHUSM UCXOTHBIX BEIECTB;
OTIpe/IeIsATh UCXOAHbIE BEIIECTBA 10
(dhopMyiaM/Ha3BaHUSAM MPOIYKTOB PEAKLIUU;

- COCTaBJIATh yPaBHEHUs peakiuil, COOTBETCTBYIOLIUX
MIOCJIEZI0BATEIBHOCTH («IEMOYKE») MPEBPALLIEHUI
HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB;

OKHCJICHHA DJICMCHTOB, BXOAAIIHMX B €I'0 COCTAaB,




Pazpen: HpakTuxkymNel. IIpocreiimmue
onepanum ¢ BemecTBOM — 5 4acoB.

1. IlpaBuna TeXHUKHA OE30MACHOCTH TIpU paboTe
B XMMHYecKoM kabuHere. [Iprembl oOpaieHus ¢
J1ab0paTOPHBIM 000PYIOBAHUEM U
HarpeBaTebHBIMU Tpubopamu. 2. IlpusHaku
XUMHUYECKUX peakuuii. 3. [Ipuroronenue
pacTBopa caxapa v onpeesieHie MacCOBOM 01
ero B pactBope.4. Habmronenue 3a ropsimeit
CBEYOIi.5. AHAIN3 MOYBEI U BOJBI.

- BBISIBJIATH B Hpouecce 3KCHepI/IM€HTa HpI/ISHaKI/I,
CBUJICTEILCTBYIOIINE O MPOTCKAHUH XUMUYECCKON
peaKiuu;

- IIPUTOTOBIIATH PACTBOPHI C ONpPEAEIEHHON MaccoBOH
JI0JIEH paCTBOPEHHOIO BEILIECTBA;

-IIPOBOJAUTH J'Ia60paTOpHLIe OIIBITHI,
IMOATBCPKAAIOINE XUMHYCCKUC CBOMCTBAa OCHOBHEIX
KJIACCOB HCOPIraHNMYCCKUX BCIICCTB;

- 0OCO3HaBaTh 3HAYCHUC TCOPETUUCCKUX 3HAHHUHI
JJIL HpaKTH‘IGCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

- OTIUCHIBATh U3yYCHHBIE OOBEKTHI KaK CHUCTEMBI,
IIPUMEHSISI JIOTUKY CUCTEMHOI'O aHAJIN3a;

Pa3znen: PacrBopenue. PactBopsl. CpoiicTBa
PACTBOPOB JIEKTPOJHMTOB. OKHCIHMTEIbHO —
BOCCTAHOBHTEJIbHbIE peakiuu — 16 yacos.

PactBopenue kak GU3HKO-XUMHUECKUNA TTPOIIECC.
[TonsTe o ruapaTax U KpUCTAJUIOTHIpaTax.
PactBopuMocTs. KpuBbie pacTBOPUMOCTH Kak
MOJI€JIb 3aBUCUMOCTH PACTBOPUMOCTHU TBEPABIX
BELIECTB OT TemrepaTypsl. HachieHHsle,
HEHACBIIICHHBIE U MTEPECHIILIEHHBIE PACTBOPHI.
3HaueHue pacTBOPOB ISl IPUPOBI 1 CETBCKOTO
XO035MCTBA.

[TonsiTHE 00 NMEKTPOTUTHIECKON TUCCOIHUAITUH.
DIEKTPONUTHI U HE JJIEKTPOIUTHL. MexaHu3m
JUCCOLUAIUH 3JIEKTPOJIUTOB C Pa3IUYHBIM
TUTIOM XUMUYECKOH CBsi3u. CTeneHb
IIEKTPOJIIUTHYECKON

nuccoruanui. CUIbHbBIE U cnalble
31eKTPOJUTHI. [IoHATHE 00 AIMEKTPOTUTHUECKON
JTUCCOLUAIIH.

DNEKTPOIUTHI U HE AJIEKTPOJIUTHL. MexaHu3m

- BBISIBJISATH 3aBHCHMOCTH CBOMCTB BC€IICCTB OT
CTPOCHUS UX KPUCTAJUNINICCKUX peH_IéTOKZ HMOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJTINIMYCCKUX ]

- OOBSCHSATH CYTb XUMHUYCCKUX ITPOLECCOB U UX
MPUHOHUIINAJIBHOC OTJINYUC OT (1)I/ISI/I‘~IGCKI/IX;

- Ha3bIBATb IIPU3HAKU U YCJIIOBUS ITIPOTCKAHUA
XUMHUYCCKUX peaKuHﬁ;

- YCTaHABJIMBATb NPUHAAJTICIKHOCTDH XUMHUYECKOU
peakuu K onpeAenéHHOMY THITY TI0 OJTHOMY U3
KJIaCCU(UKALMOHHBIX PU3HAKOB:

1) Mo YMCITy U COCTaBY MCXO/HBIX BEIIECTB U
MPOTYKTOB PEAKINH (PEAKIINH COSTUHEHUS,
pa3noKeHusl, 3aMeIIeHUs U OOMeHa);

2) 110 BBIACJIICHUIO UJIU ITOTJIOIIICHUIO TCIIJIOTHI
(peakiuu 3K30TePMUYECKUE U YHIOTEPMHUIECKUE);
3) 110 U3MEHEHUIO CTETIICHEH OKUCIICHUST XUMHUUECKUX
JJIECMCHTOB (peaKI_[I/II/I OKHCIIMTCIIBHO-
BOCCTAHOBUTEJILHBIC);

- IPUBOJIUTH IIPUMEPBI PEAKIINA,
MOATBEPKIAIOIINX CYIECTBOBAHUE B3aUMOCBS3H
MEXy OCHOBHBIMH KJIACCaMU HEOPTaHWYECKHUX
BEILECTB;

- IPOTHO3UPOBATh Pe3yabTaThl BO3ACHCTBUSA
pa3IUYHBIX (HAKTOPOB HA UBMEHEHUE CKOPOCTH
XUMHUYECKON peaKnu;

- IPOTHO3UPOBATh PE3YyJIbTATHI BO3ACHUCTBUSA
pazIUYHBIX (PaKTOPOB HA CMEIIEHNE XUMUIECKOTO
PaBHOBECHS;

- HPOTHO3UPOBATH XUMHUYCCKUC CBOICTBA BEIIIECTB
Ha OCHOBC UX COCTaBa U CTPOCHUA,

- MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA
MPOSIBIISITH OKUCIUTEIIbHBIE WIIH

BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUYETOM CTEIICHEN
OKHCIIEHUS JIEMEHTOB, BXOJSIUX B €T0 COCTaB;




JTUCCOLIMAIIUY JIEKTPOIUTOB C Pa3INYHbIM
TUTIOM

XUMUYECKOH cBs3u. CTeneHb
ANEKTPOIUTHYECKON Aucconuanu. CUIIbHbIE U
cl1abble AIIEKTPOJIUTHI.

OcCHOBHBIE OJIOKEHUS TEOPUU
3NEKTPOJUTUYECKON auccounanuu. Mlonusle
YpaBHEHUS peakUui. Y CIIOBHUS TPOTEKAHUS
peakiuu oOMeHa MEXy IEKTPOIUTAMU 10
KOHIIA B CBETE€ MOHHBIX IIPEACTABICHUMN.
Knaccudukaiys noHOB U UX CBOICTBA.
Kucnotsl, ux xnaccudukarms. Jucconnanus
KHUCJIOT U UX CBOWMCTBA B CBETE TEOPUU
JNEKTPOJIUTUYECKON AUCCOLUALINH.
MounekyJIspHbIE U HOHHBIE YPABHEHUS PEaKLIUM
KHCJIOT.

B3anMozeincTBre KUCIOT C METAJIAMH.
DNEeKTPOXUMHUYECKUH Pl HAPsHKEHUI
METaJUIOB.

B3aumoaeincTBue KUCioT ¢ MeTajlaMu |1
OKCHJaMU METaJuIoB. B3auMoaeicTBrue KUCIoT ¢
OCHOBAaHMSIMU -pEAKLUs HEUTpaIU3aLUU.
Bs3auMoelicTBHE KUCIIOT C COJIIMH.
Vcnonb3oBaHue TabIUIbl PACTBOPUMOCTH

JUIS XapaKTEPUCTUKU XUMUYECKUX CBOICTB
KHCJIOT.

OcHoBanus, ux kinaccuukanus. Juccoruamus
OCHOBAaHMH U MX CBOMCTBA B CBETE TEOPUU
JJIEKTPOJIUTUYECKON JUCCOLMALINH.
BzanmoeiicTBre OCHOBaHUM C KMCIIOTaMH,
KHCIIOTHBIMHU OKCUAMH U COJISIMU.
Hcnonb3oBanue TabIMIIbI pACTBOPUMOCTH JIJISt
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB
OCHOBaHMH. Pa3zno)keHne HepacTBOPUMBIX
OCHOBAaHMWH MPH HarpeBaHUU.

Counu, nx xkaaccuukaus u TMCCONUaIs B
ceere TO/] paznuunbix THIOB cojeil. CBoKcTBa
COJIEH B CBETE TEOPUHM JICKTPOJIUTHIECKOU

4) mo obpaTuMOoCTH Tporecca (peakiuu 00paTuMbIe 1
HEoOpaTUMBIE);

- COCTaBJIATh YPABHEHUs JIEKTPOJIMTHYECKOU
JUCCOLUALMYU KUCIIOT, IEJI0YEH, COJIEH; IOJIHbIE U
COKpaIéHHbIC HOHHbIE YPaBHEHUS peakiuii oOMeHa;
YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKLHii;

- IIPOrHO3UPOBATh IPOAYKTHI XUMUYECKUX PEAKLIAN
1o hopMynamM/Ha3BaHUSM UCXO/IHBIX BEILLECTB;

- OIpEAeNATh UCXOJHBIC BEIECTBA MO
(dhopMynaM/Ha3BaHUSAM MPOIYKTOB PEAKIUY;

- COCTaBJIATh YPABHEHUS PEAKIINNA, COOTBETCTBYIOIINX
MOCIIEI0BATEIBHOCTH («IIEMOYKE») MPEeBpALLICHUI
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;

- BBISIBJISITH CYILIECTBOBAHUE T'€HETUUECKOM
B3aMMOCBS3M MEXIY BEIIeCTBAMU B PAIY: IPOCTOE
BELIECTBO — OKCHJI — T'HJIPOKCU]I — COJIb;

- OpraHu30BbIBATH, ITPOBOJAUTh YYHCHHYCCKUEC
MMPOCKTHI 11O UCCIICJOBAHUIO CBOICTB BCIICCTB,
HMCIOIIUX BAXXHOC IMMPAKTUYCCKOC 3HAYCHUC.




Jucconuanuy. B3aumoaencTBre coaen ¢
MeTaJUTaMH, YCJIOBHS MPOTEKAHUSI 3TUX PEaAKITHH.
BzaumogeiicTBHe colieii ¢ KHCIOTaMu,
OCHOBAHMSIMM U coasaMu. Mcnonbs3oBaHue
Ta0JIUIIBI PACTBOPUMOCTH TSI XapaKTEPUCTUKU
XHUMHYECKHUX CBOMCTB COJICH.

OrnpezienieHne CTENEHU OKUCIICHUS ISt
3JIEMEHTOB, 00Pa3yIOIINX BEIIECTBA Pa3HBIX
kinaccoB. Peakiiun nonnoro oomena u OBP.
OKHCIUTEb U BOCCTAHOBUTEb, OKHUCIIEHHE U
BOCCTaHOBJICHME. Peakiiun HOHHOro oOMeHa U
OKHCJIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKITUH.
CocrapneHue ypaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA METOJOM
AJIEKTPOHHOTO OayraHca.

CBoOIiCTBa MPOCTHIX BEIIECTB - METAJIOB U
HEMETAJIJIOB, KHCJIOT U COJICH B CBETE
MPEACTABICHUIN 00 OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX MPOIIECCAX.

Paspnean: IIpaktukym  Ne2.  CaoiicTBa
PAcTBOPOB JIEKTPOJIUTOB — 2 yaca.

VYcnoBus TPOTEKAHUSA XUMAYECKUX PEAKIIUI
MEK1y PaCTBOPAMH 3JIEKTPOJIUTOB 10 KOHIIA.
CBoOMCTBa KHCIOT, OCHOBAaHUM, OKCHJIOB 1 COJICH.

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4.

- OIIpCACIATh BCIICCTBO-OKUCIIMTEIIb U BEIICCTBO-
BOCCTaAaHOBHUTECIIb B OKHCIINTCIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIIUAX;

- COCTaBJISTh OKUCIIUTEIIEHO-BOCCTAHOBUTENIbHBIN
OanaHc (U1 U3YYEHHBIX PEaKIMii) 0 IPEI0KEHHBIM
CXEMaM pEaKLnil;

-IPOBOAMTH nabopaTopHbie OTIBITHI,
MOATBEPKIAIOLINE XUMUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEIIECTB;

- HIPOTHO3UPOBATH XUMHUYCCKUC CBOMCTBA BEIIIECTB
Ha OCHOBC HUX COCTaBa U CTPOCHUA,

- MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA
MPOSIBIISITH OKUCIUTEIIbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUYETOM CTEIIECHEN
OKHCIIEHHS DJIEMEHTOB, BXOJISIINX B €r0 COCTaB;

- BBISIBJISITH CYILIECTBOBAHUE T'€HETUUYECKON
B3aMMOCBSI3M MEXK]y BEIIECTBAMH B PAJIY: TIPOCTOE
BEILECTBO — OKCHUJ — T'HJIPOKCU]] — COJIb;

Pa3zpgen: Oo0o0menue 3Hanui — 3 yaca




KanennapHo-temaTnyeckoe njiaHUPOBaHHE
mo XuMuu B 8 Ki1acce

Nem/m | Ne Tema ypoxa Hara
TEMBI B
pasznere IJIaH ‘ daxt
Beenenne - 4 4
1 1 BBoansii unctpykrax no OT. IIpenmer xumuu. Bemecrsa.
2 2 [IpeBpamienue BeniecTs. Poiab XUMuM B )KU3HU YeJlOBEKa. *
3 3 3Haku XxumMu4deckux 3eMeHToB. Tabmuma JI.M.Menneneena.
4 4 Xumunyeckue Gpopmyisl. OTHOCUTENBHBIE AaTOMHAS U MOJIEKYJIIPHAs! MACCBHI.
Tema 1. ATOMBI XUMUYECKHX 3JIEMEHTOB - 94
) 1 OCHOBHBIE CBEJIEHUS O CTPOEHUH ATOMOB.
6 2 N3oTomsl.
7 3 CtpoeHue 3J1eKTPOHHBIX 000JI0YEK aTOMOB.
8 4 HNonnas xumuyeckas CBsI3b
9 5 KoBasienTHas HemonsgpHast XUMUYECKask CBA3b
10 6 KoBasienTHas nossipHasi XUMHUYECKast CBS3b™*
11 7 Mertannnueckast XMMUYECKast CBA3b.




12

O0001IeHre ¥ cucTeMaTh3anus 3HaHui*

13 Kontponbnas padota Ne 1 mo Teme « ATOMBI XUMHUYECKUX DJIEMEHTOBY.
Tema 2. I[IpocTbie BemecTBa - 64
14 [IpocThlie BemiecTBa — METAILIBI.
15 IIpocTsle BemecTBa — HEMETAILIBL.
16 KomnuecTBo BemecTBa. ModisipHast macca.
17 Mosnsipublit 00BEM Ta30B.
18 Pemenue 3agau.
19 O6006menue no Teme: "IIpocTeie BemecTa'"*
Tema 3. CoefuHEHUSI XHMHYECKHX IJIEMEHTOB - 124
20 CreleHb OKUCIICHUS.
21 OKCHUIEL.
22 IMappuaen
23 OcHoBaHus.
24 Kucnorsr.
25 Comn.
26 Commn.




27 8 Kpucranmmueckue pemeérku.

28 9 Yucrele BemecTsa U CMECH.

29 10 MaccoBas 1 00bEMHAS 10JIM KOMIIOHEHTOB B CMECH.

30 11 O060061IeHre U cucTeMaTH3aIus 3HaHui 1o TeMe «CoeTMHCHNUS XUMHUYECKHUX
JJIIEMEHTOBY. *

31 12 KonTponbHas padota o reme: «CoeTMHEHUS XUMUYECKUX DIIEMEHTOBY

Tema 4. U3mMeHeHus, MPpoUCXOasilue ¢ BemecTrBaMu — 114.

32 1 dusnyuecKue sIBJICHUSI.

33 2 XUMHUECKUE PEAKIIHH.

34 3 XUMUYECKHE YPaBHEHHUS.

35 4 Pacy€rbl Mo XMMHUYECKUM ypaBHEHUSIM.

36 5 Peaxium pa3znoxenus

37 6 Peakiinu coequHeHNs.

38 7 Peaknun 3amernenus.

39 8 Peakun oOMena

40 9 Tumnel XUMUYECKUX peakIfii Ha MpuMepe CBOMCTB BOJBI*

41 10 O600mmenue o reme «M3MeHeHus, MPOUCXOIAIITUE C BEIIECTBAMU»*

42 11 KonrtponsHas padora Ne 3

10 TCMC:




«I/ISMCHGHI/IH, IMPOUCXOAAINNE C BEICCTBAMM)).

Tema 5. [IpaktuxkymNel. IlpocTeiilnme onepanuu ¢ BemecTBOM - 5S4

43 1 IIpakTuyeckasi padora Ne 1. I[IpaBuna Th. ITpuémer obparmieHus c
HarpeBaTeIbHBIMU MPUOOpaMH U Ta0OPATOPHBIM 000pyI0BaHHEM. *

44 2 IIpakTnyeckas padora Ne 2. [IpurorosieHue pacTBOpOB C 3a/1aHHOM
MaccoBOM J0J1ei BemecTBa™

45 3 IIpakTnueckas padora Ne3. [Ipy3Haku XMMHUUECKUX pEeaKLUi.

46 4 IIpakTnueckas padora Ned. HaGmroneHue 3a ropsimieit cBe4oi.

47 5 IIpakTuyeckasi pa6ora NeS. AHanu3 MOYBI U BOJBL. *

Tema Ne 6. PactBopenue. PactBopbl. CBolicTBa pacTBOPOB 3J1€KTPOJUTOB. OKHCIUTEIBbHO — BOCCTAHOBUTEIbHbIE
peakuuu - 164

48 1 PactBopenue. PactBopumocTs BemiecTs B Boae. *
49 2 DNEKTPOTUTHYECKAS TUCCOIUAITHS

50 3 OcnoBHbIc onoxeHus TO/I.

o1 4 HNonHble ypaBHEHUS

52 5 Kucnotsl, ux kinaccupukamnus .

53 6 XUMHYECKHE CBOMCTBA KHUCIIOT

54 7 OcHoBaHMs1, UX KIaCCU(PHUKAIHS U CBOUCTBA.

55 8 XuMHYeCKre CBOMCTBA OCHOBAHMI

56 9 Oxcuipl, uX KiaaccupuKarms .




57 10 XUMHYECKME CBOMCTBA OKCHUIOB
58 11 Knaccudukanms comneit
59 12 CsoiicTBa coJeit
60 13 ['eHeTH4eckas CBSI3b MEXKIy KJIaCCaMU BEIeCTB*
61 14 O6o6menue 3Hanmii Mo teme 6: "PactBopenme. PactBopsl. CBoiicTBa
pPacTBOPOB AJIEKTPOJIUTOB" *
62 15 OKUCIUTENBHO - BOCCTAHOBUTEIBHBIC PEAKIINU
63 16 OKHUCIUTENBHO - BOCCTAHOBHUTEIBHBIC PEAKIINN
Tema 7. IlpakTukymMNe2. «CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB — 2 4
64 1 IIpakTuyeckas padora Ne6. Penienue skcriepuMeHTalbHBIX 33124 110 TEME:
«OBP»
65 2 IMpakTuyeckas padora Ne7. «CBoiicTBa KHCIIOT OCHOBAHHIA, OKCUIOB U
comnei». *
Tema 8. O6001IeHNe 3HAHMT - 34
66 1 [TpomesxyTouHas arrectanus B OopMe UTOrOBOTO TecTa 3a 8 Kiracc
67 2 AHanu3 NpoMeXyTOYHOM aTTECTALINN.
68 3 O0600611eHne 3Haunii ' Xumug 8 kiacc"




MarepuajibHO-TeXHHYeCKOe o0ecredeHne yueOHoro npeamera

Y4eOHO-MeTOoAUYECKAs IMTEpaTypa

Ne ABTOp Haszpanue N3 paTenscTBO l'on u3nanus
OCHOBHasl

1. O.C.I'abpuensn Xumus 8 kiacc Mockaa. «Ipodar» 2019

2.
JAOTIOJHUTEIbHAsA

1.

2.

ITeuaTHbIe mocoous

HanmenoBanue

KonnuectBo

Tabnuyol:

DnexTponu3 pactBopoB xjopuaa meau(1l)

Psan HaIIpsPKCHUA METAJIJIOB

I'maposn3 BOAHBIX PacCTBOPOB COJIEH

DNeKTPONPOBOAHOCTH PAaCTBOPOB

[Iepnonnueckas cucrema

PacTBOpuMOCTB BElIECTB B BOJIE

AM@oTepHbIe THAPOOKCH/IBI

PaCHpOCTpaHeHHOCTL XHUMHUYCCKUX JJICMECHTOB

N3omepus

Homenkiatypa coneit

BI/IHapHBIC COCIMHCHUA

CreneHp OKUCIIEHUS

Crpoenue atoma

BajentHOCTE

R I T e




Xumuyeckasi CBsI3b 1
I'eneTnueckas CBs3b KJIACCOB HEOPTraHUYECKUX COCTMHEHUM 1
NudopmMannoHHO-KOMMYHHKATUBHBbIE CPeICTBA

HaumenoBanue KonnuecTBo
ONEKTPOHHBIA  HOCUTEINb «THPOYPOK» (Bunmeocroxersl, | 1
MIpe3eHTAINH, TECTHI)

JKPaHHO-3BYKOBbIE I10CO0OMS

HaunmenoBanue KomnnuectBo
Texnuueckue cpeacrBa o0yyeHust

HaunmenoBanue KomnuectBo
KommbroTep 1

[IpunTep 1

Konounku 1 KOMIUIEKT
Hoytb6yxk 2
MenuanpoexkTop 1
WNHuTtepakTuBHas JOCKa 1
YueOHO-TpaKkTHYeCKOe H y4eOHO-1a00paTopHOE 000py10BaHne
HaunmenoBanue KomnuectBo
Touka Pocrta «I{udpoBas maboparopust yaeHnueckas» (XUMHUsI. . .) 2

Touka Pocma  Kommjekt mocyabl H 000pyaoBaHusi s | 2

YYEHHYECKHX OIbITOB.

[TaTuB 1a60pPaTOPHBII XUMHUUECKUI
Ha6op vamex [letpu

Habop MHCTpYMEHTOB NpenapoBaIbHBIX




JloxKa JUTst CKMTaHMSI BEIICCTB

Crymnka dapdopoBas ¢ mecTUKOM

Ha6op 6anox jy1st XpaneHus TBepAbIX peakTuBoB (30 - 50 mu)
Ha6op cxistHOK ((py1akOHOB) [T XpaHEHHsI PACTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, T1X-16)

[Tpubop 1 oTy4eHNs ra3oB

CnuproBka

I'oprouee w1 ciupTOBOK

dunbTpoBanbHas Oymara (50 mT.)

Konba konnveckas

[Tayouka cTekisiHHAs (C Pe3MHOBBIM HAKOHECUHUKOM )
Yameuka J1si BeIapuBaHMs! (BBITAPUTEIIbHAS YaIICUKa)
MepHbiii UITHH]TP (TIACTHKOBBIN )

Boponka crexnsnnas (manas)

Crakan crexsstHHbIN (100 Mir)

["a300TBO/IHAs TPYOKa

Touka Pocma JlemoHCTpauMOHHOE 000pPy10BaHHE

CocTaB KOMILIIEKTA:

Cronuk nogbeMHubiii HazHauenue: cOopka yueOHbIX YCTaHOBOK,

pa3Mep cronenrHuIbl: He MeHee 200%200 MM, MIaBHBIN TOABEM C

MTOMOIIIbIO BUHTA: HAJTMINE

IlITaTus JEMOHCTPALIMOHHBII XUMHUYECKUU:
Ha3nauenue:

JI€MOHCTpAIIUs MPUOOPOB U YCTAHOBOK, OTIOPa, CTEPKHU, JIATIKH,

MyQThI, KOJIbIIA: HATUYUE, BO3MOKHOCTD 3aKPEIJICHUS DJIEMEHTOB Ha

Pa3IMYHOM BBICOTE: HAIMYME ANnapar Jyisl IPOBEAECHU XUMUYECKUX

peakuuii: HazHaueHne: 1eMOHCTpaUs XUMUYECKUX PEaKIUH,

MOTJIOTUTEINb MAapOB U Ta30B: HATMYKE, MaTepUal KOJOBI: CTEKJIO

Habop s snextponunza feMoHCTpalnoHHbIN: Haznauenue:

M3YYECHHE 3aKOHOB JJIEKTPOJIH3a, COOpKa MOJIEIH aKKyMYJISATOPA,

€MKOCTb: HaJTUIHe, dJIEKTPOJIbI: HATHYNE

Kommnexkt  MepHblx  kon®  Manoro  obbema:
Ha3nauenue:

JIEMOHCTpPAIIMOHHBIE OMBITHI, 00beM K0J16: 0T 100 Mt o 2000 mut,

KOJTMYECTBO KOJIO: HEe MeHee 10 miT., MaTepuan Koib: CTeKI0

Ha6op ¢naxonos (250 - 300 mu 17151 XpaHeHHs! pacTBOPOB

peakTuBoB). HazHaueHue: xpaHeHue pacTBOPOB PEaKkTUBOB,

KOJIMYEeCTBO (pi1akoHOB: He MeHee 10 1mIT., MaTepuan




(h1aKOHOB:CTEKJIO POOKA: HATMYKE

[Tpubop TSt OTBITOB TIO XMMHUU C DIIEKTPHYECKIM

TOKOM

Konnexuuu: ['panut 1
Komnekiuu: MuHepaisl ¥ TOPHBIE TOPOTBI 2
Boponku ¢apdopossie 8
Humuaapst Ha 100 Mo 8
Kon6w1 paznuunbie 15
Crynka u nectuk paphopoBbie 20
Turmm gapdopoBbie ¢ KpBITIIKAMA 10
Jlepxatens st IpoOHPOK 10
[TpoOupku CTEKISTHHBIE 50
Yariku 1711 BhIApUBaAHUS 8
HaGop cTexnssHHBIX TpyOOK 3
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