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PABOYAS ITPOTPAMMA KYPCA BHEYPOUHOU JIEAITEJIBHOCTU
«XUMUA YBIIEKATEJIBHO U ITPOCTO»

IlossicHUTEIbHAS 3alIUCKA
Conepxanue Kypca BHEYpPOUHOH A TEIbHOCTU

[imanupyemeble pe3ysibTaThl OCBOCHUS Kypca BHEYPOUHOU JIEITEIbHOCTH
TemaTnueckoe IIIaHUPOBAHUE



IHosicHuTEeNLHAA 3ANIUCKA

AKTYaJIbHOCTh M Ha3HAYeHHe TPOrPaMMBbI

[Iporpamma paspaboTaHa B COOTBETCTBHM C TpeOOBaHHUAMHU (enepaabHbIX T'OCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB OCHOBHOTO 0011ero oopazosanus (nanee — @I'OC OOO0), opueHTHpOBaHA
Ha oOecreyeHHe WHIMBHAYAJIbHBIX MOTPEOHOCTEH OOYYaloUIMXCs M HalpaBieHa HAa  JOCTHIKEHHE
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHMS IPOrpaMMbl OCHOBHOI'O OOLIEro oOpa3oBaHMs C Y4E€TOM BBIOOpPA
YYaCTHMKaMH 00pa3oBaTeIbHbIX OTHOLIEHUH KypCOB BHEYPOUHOW J[EATEIBHOCTH. OJTO  IO3BOJISET
obecrieunTh enUHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC OOO BO BCEM MPOCTPAHCTBE LIKOJIBHOTO
00pa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 3a €ro MpeelaMu.

[TporpaMMa BHEYpOYHOH AEATENBHOCTH IO XMMHHU OCHOBBIBACTCS HAa COYETAaHUH JaOOpaTOPHBIX
UCCIEOBAaHUNA C MCIHOJb30BaHHEM OOOpPYHOBaHMS LEHTPOB O0Opa3oBaHUS €CTECTBEHHO-HAYYHOU
HanpaBieHHocTH «Touka pocra» W (GOpMHUPOBAaHUS LEHHOCTHOTO OTHOWICHHWS K MPHUPOJE, 3HAHUSM,
3JI0POBBIO, YEPE3 OPraHU3ALMIO UCCIIEA0BATEILCKOM U AKCIIEPUMEHTAIBHON JAEATEIbHOCTH.

[Ipu peannzanuy nporpaMMbl Kypca BHEYpOUHOH JIeSTETbHOCTH «XHUMHUS YBJIEKATEIbHO U IPOCTO
UCIIONIb3YyeTCsl 00OpyJOBaHUE LEHTpa OOpa30BaHMs €CTECTBEHHO-HAy4YHOW HampaBiieHHOCTH «Touka
pOCTa», YTO MO3BOJISIET:

COBEPIICHCTBOBATH YCIIOBUS MOBBIIICHHS KaueCTBa 00pPa30BaHMsI B IIKOJIE MO0 Y4eOHOMY
npeaMeTy «XuMus»;
* paciIupsATh BO3MOKHOCTH 00Y4YarOIMXCsl B OCBOCHUH YUEOHOT 0 IpeiMeTa « XUMUS» U IPOrpaMm
BHEYPOUHOI1 1eATEIbHOCTH U JIONOJIHUTEILHOTO 00pa30BaHuUs €CTECTBEHHO-HAYYHON HAINpaBIEHHOCTH;
0TpabaThIBaTh MPAKTUYECKUE YMEHUS IO yUeOHOMY MpPEaMETY «XUMHUsD», HEOOXOAUMBIE IS
peienus 3aganuil Beepoccuiickoit onumnuaasl mkoyibHUKOB (Hanee — BcOILl), Bcepoccuiickux
poBepouHbIX padoT (manee — BIIP), rocyaapcTBenHoit uroroBoii arrectanuu (nanee — ['HA); -

dhopmMupoBaTh PYHKITMOHAIBHYIO TPAMOTHOCTH 00YYaIOIIUXCSI.

3anayeil mnenarora, paOoTaloIIEro IO TMporpaMMe, SBISETCS pa3BUTHE Y O0ydarommxcs
MO3HABATEIILHOTO HMHTEpEca K JKCIEPUMEHTAIBHON M HCCIEeIOBATENbCKOW YacTh y4eOHOro mpeaMera
«Xumus», B TOM YUCIE:

yepe3 yriay0JaeHne 3HaHUM 0 XUMUYECKUX BEIIECTBAX, IEMOHCTPAIUS UX 3HAYCHUS IS
MPUPOABI U YETIOBEKA;
* (hOpMUPOBAHHE YMEHHS CAMOCTOSITEIHHO IPOBOIUTD OMBITHI U UCCIICJIOBAHHUS;, *© Pa3BUTHE
YMEHHUS JIeIaTh BBHIBOJIBI O CBOMCTBAX BEIIECTB, UX BAXKHOM POJIM B )KM3HU YEJIOBEKa U OOIIECTBA;

* Pa3BUTHUC YMCHUS Yy4aCTBOBATH B HpOCKTHO-HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH H
CaMOCTOATCIIbHO OPraHU30BbIBATDH €€,

* Pa3BUTHUC HABBIKOB KOMMYHUKAIHUH, Ha6JHO,Z[aTeJ'IBHOCTI/I, TBOPYCCKOTO B006pa)KCHI/I$I.

BapuaHnTthl peanu3anuu nporpaMmmbl 1 (opMbl IPOBeIeHUS 3AHATHI

[Iporpamma paccunTana Ha OpraHH3aIMo0 padoThl ¢ o0ydaronumucs 8—9 kimaccoB B 00beme 34
Jaca.

3aHATUS 1O MpOrpaMMe MPOBOJATCS B (hopMax, MO3BOJISIONIMX OOYYaroIIMMCs BBIpaOaThIBAThH
HaBBIKM TPOBEACHUS SKCIIEPHUMEHTa M HCCIECAOBaHMs (HampuMmep, MPaKTHUECKOW pabOThI, MPOEKTa,
IIOMCKOBBIX U HAyYHBIX UCCIEA0BAHUN, BUKTOPUH, 3KCKYPCUH, UTP U T. 1.).



[Tporpamma MoXeT OBITh peain30BaHa B TEUCHHE JBYX JIET, €CIIU 3aHATHS IPOBOIATCS 1 pa3 B
HEZIEIIIO.

B3auMocBsI3b ¢ IPOrpaMMoii BOCIIUTAHMS

[Tporpamma Kypca BHEYpOUHOM JESITEIBHOCTH pa3paboTaHa ¢ y4eTOM paboueii mporpaMmbl
BOCIIUTAHMSI, YYUTHIBACT IICHXOJIOTO-TIEIarOrMYECKIEe OCOOCHHOCTH BO3pacTa o0yJaromuxcs 8— 9
kiaccoB. CoeIMHEHNE HA MPAKTHKE 00y4YalolIel 1 BOCITUTATEIBHON IS TeIbHOCTH e/1arora,
OpPUCHTHUPOBAHUC €€ He TOJBbKO Ha HUHTCJUICKTYAJIbHOC, HO U HA HPABCTBCHHOC, CONUAJIbHOC PA3BUTHUC
peOCHKa, MPOSIBISAETCS:

B IIPOBE/ICHUH UHTEPAKTUBHBIX (DOPM 3aHATHIA, 00ECIICUNBAIONINX BOBICYEHHOCTh

06yqafonmxcs1 B COBMCCTHYIO C I€AaroroM u CBEPpCTHUKAMU ACATCIIbHOCTD;

B CO31aHNHU YCJ'IOBI/Iﬁ IJId pa3sBUTUA U p€ald3alluid HHTEPECA o6yqalonmxc;1 K CaMOpPa3BUTHIO,

B CTUMYJIMPOBAHUU O6y‘~IaIOH_II/IXC${ K I/IHTCHJICKTyaHBHOﬁ JACATCIIbHOCTH, (1)OpMI/IpOBaHI/II/I

MHUPOBO33PEHHUS Ha OCHOBE HAyYHOT'O TO3HAHUS MHPA.

PekoMenayercsi MCMONb30BaTh JAaHHYIO MPOrpaMMy JUIsl IIKOJI C HU3KUMHU 00pa3oBaTeIbHBIMU
pesynbratamu (nanee — HIHOP), m1s noaroToBku 00ydarommxcsi K yCIEIIHOMY BBIIIOJHEHUIO 3aJaHUM
['MA, BIIP u pesynpratuBHoro yudactusi Bo BcOILl. Takxke mporpamma mno3Boisier GOpMUPOBATH Y
oOydaromuxcsi (yHKIHOHAIBHYIO TPaMOTHOCTh (€CTECTBEHHO-HAYYHYI0 U YHUTATEIbCKYIO). B

TEMATHUYCCKOM HJIaHI/IpOBaHI/II/I HpOFpaMMI)I paCCTaBHCHBI y1<a3aTeJ1H HpaKTI/I‘IeCKI/IX pa60T JJIA ITIOATIOTOBKH
Kk BITP — *; k TUA — **; k BcOILI — ***,

Conep:xanue Kypca BHEYPOUHOM 1€ATEJILHOCTH

8 KUIACC
Tema 1. [lepBoHauya/IbHbIe XUMUYECKHE MOHATHS (4 yaca)

Xumust — BaXkHast 00JIaCTh €CTECTBO3HAHUS M IPAKTUUECKOH JesITeIbHOCTH uesioBeka. Poib xumun
B JKM3HM 4eJoBeKa. XUMHS B cucreMe HayK. [IoHATHE O TEOpPEeTHYECKHX U SMIUPHUYECKUX METOoJax
MO3HAHUS B €CTECTBEHHBbIX Haykax. [IperncraBieHus 0 HAyYHOM MO3HAHUM HA SMIUPUYECKOM YpPOBHE:
HaOJroIeHne, W3MEpEeHue, SKCIEPUMEHT, MOJICIMPOBAHUE, BBIUMCIEHUE, HAa TEOPETUYECKOM YpPOBHE:
Hay4Hble (haKThl, TpoliemMa, TUnoTe3a, Teopus, 3aKoH. Mcrounuku xumuueckoit uHGpopmanuu. Ilonstue o
METO/IaX paboThl ¢ XUMUYECKUMHU BerecTBaMu. OO0OpyI0BaHKE MIKOJbHONW XUMUUYECKOW J1abopaTopumu.
[TpaBuiia 6e30macHOro0 OOpaIEeHHs C BEIECTBAMU U JJAOOPaTOPHBIM 000y 10BAaHUEM.

Uuctele BemiecTBa U cMecu. [1oHsITHE 0 TOMOT€HHBIX U FeTeporeHHbIX cMecax. CrocoObl
paznenenus cmecei. OUnCTKa BEIIECTB.

BemecTtBa 1 xumnueckue peakuuu. IIpocTsie U ciokHbIe BelecTBa. MeTaibl U HEMETaJlIbI.
BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

Xumnueckass (opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. OTHOCUTeNbHAs aToMHas Macca. OTHocUTeIbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 101
XMMUYECKOT0 3JIeMeHTa B coequHeHuu. Haxoxnaenue mpocreiiieit popMysbl BemecTBa IO MacCOBBIM
JIOJISIM DJIEMEHTOB.

Konmyecto BemectBa. Mossipaas macca. PacueTsl o ¢popmynnaM XUMHYECKUX COETMHEHUH.
MorbHas 705151 XUMUYECKOT0 dJIeMeHTa B coetnHeHnH. Haxoxxaenue npocreifmeit popmyisl BemecTsa
110 MOJIBHBIM J0JISIM 3JIEMEHTOB.

DuU3NYECKUE U XUMUYECKUE SIBIICHUS. XUMUYECKAs pEaKLHs U €€ MPU3HAKU. Y CJIOBUSI MPOTEKAHUS
XUMHYECKUX PEAKIHMI. 3aKOH COXPAHEHUS] MACChl BEIECTB. XMMHYECKUE YPABHEHHS. THUIBI XUMUYECKHX
peakuuii (COeAMHEHUS, PA3I0KECHHUSI, 3aMEIIICHHS, 0OMEHa). PacueThl M0 XUMHUYECKUM YPaBHEHHSIM.

Buiuucnenus (c ucnonvsosanuem 3aoanuiic BITP u OI'73?):



— MacCOBOM J0JIM XMMUYECKOTO 3JIeMEHTa 110 (popMyiie CoeTMHEHHS,

— npocreiniei GopMyIbl BeIecTBa Mo MacCOBBIM UM MOJIBHBIM JOJISIM 3JIEMEHTOB;— KOJIUYECTBA
BELIECTBA, MACChI [10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE PEAr€HTOB WJIM IPOAYKTOB PEAKIMHU (110
YpaBHEHUSAM XMMHUYECKON peaKiin).

Ilpakmuueckue padomul:

1. 3HaKOMCTBO C XHUMHYECKOW MOCYJIOW, C MpaBWiIaMH paboThl B JTaOOPATOPUU M MPUEMaMHU
oOpaineHust ¢ 1a0OpPaTOPHBEIM 000pYyIOBaHKEM, ITU(MPOBBIMU TaTYMKAMHU 000pyI0BaHUS EHTPoB «Touka
pocTay.

2. OnpeneneHue CTPYKTYpPhI INIAMEHH.

3 IIpoBeneHue OYMCTKH BOJBI OT PACTBOPUMBIX IpUMeECEH.
4 OnpeneneHne BOJONPOBOJHON U AUCTUIUIUPOBAHHON BOJIBI.
5 . 3yuenue npu3HakoB XUMHUECKUX PEAKIIMI: BbIICTICHUE U TIOTJIOMICHHUE TETLIa.

Tema 2. BaxkHeiilue npeacTaBuTe/Id HeOpraHuyeckux BemecTs (6 yacos)

[Ipeacrasnenus: o razax. 3akoH ABoraapo. MoJsipHblii 00bEM ra3oB. OTHOCUTENBHAS TJIOTHOCTH
ra3oB. OmpeneneHne OTHOCUTENILHOW MOJEKYJSPHOM Macchl ra3000pa3HOro BELIECTBA IO H3BECTHOM
OTHOCHUTENIbHOU TNIOTHOCTH. OOBEMHBIE OTHOIIECHHS Ta30B MMPH XUMUYECKHX PEaKITUsX.

TernoBoit 3¢ (heKkT XUMUIECKOH peakiny, TEPMOXUMUYECKIE YPaBHEHHUS, K30~ U
SHAOTEPMUUYECKUE PEAKIIUH.

PactBopsl. HacellieHHbIE 1 HEHACHIIIEHHBIE pacTBOPBL. PacTBOpHMOCTB BenecTs B Boge. MakTopsl,
BJIMSIONIME HA PACTBOPUMOCTD TBEPIBIX M Ta3000pa3HbIX BemecTB. CrOCcOOB! BEIPAKEHUSI KOHIICHTPALUU
pPacTBOPOB: MAacCOBAasi JA0JIs1 PACTBOPEHHOI'O BEILIECTBA, MOJISIPHASL KOHLIEHTPALU.

Knaccudukanus Heoprannyeckux coenunenuit. Oxcunpl. Kucnorsl. OcnoBanus. Conu (cpenHue,
KHCIIbIe, OCHOBHBIE, JBOWHBIE). MexXIyHapo/iHas HOMEHKJIATypa HEOPraHUYECKUX COEAMHEHUH.
TpuBHanpHbBIE HA3BaHNS OCHOBHBIX KJIACCOB HEOPIAaHMYECKUX COEAMHEHUH. DU3NUECKHE U XapaKTEpHBIE
XMMHUYECKHE cBOMCTBA. [loydeHne OCHOBHBIX KJIaCCOB HEOPTaHMYECKHUX COECAMHEHMM.

I'enernueckas CBA3b MEXKAY KJaCCaMH HEOPraHMYECKUX COCTUHEHUI.

Buviuucnenus (c ucnonvzoseanuem 3aoanuii BIIP u OI'J):

— 00bEMa, KOJIMYECTBA BEILECTBA Ia3a [0 U3BECTHOMY €r0 KOJMYECTBY BEIIECTBA UM 00BEMY;

— 00BEMOB Ta30B 10 YPABHEHUIO XUMUYECKOW peaKkIuy;

— I10 YPaBHEHMSIM XUMUYECKON PEaKIH: KOJMYECTBA BELIECTBA, 00bEMa, MacChl 10 U3BECTHOMY
KOJIMUECTBY BEILECTBA, 00bEMY, MacCe PEareHTOB WUJIM MPOJYKTOB PEaKLUU; — € UCIOIb30BaHUEM
MOHSITUSL «MaccoBas J0JIsl BEIIECTBA B PaCTBOPEY;

— C UCIOJIB30BAaHUEM MOHATHUS «MOJISIPHAsE KOHLEHTPALUsl PACTBOPEHHOI'O BEIIECTBA»; — C

UCIIOJIb30BaHNEM TpauKOB PACTBOPUMOCTH JIJIsl paCYETOB PACTBOPUMOCTH BEIIIECTB.

Ilpakmuueckue padomoi:

6 OmpeneneHne cocTaBa BO3IyXa.

7 W3ydeHue 5K30TEPMUUYECKHUX PEaKIUil.
8 H3yuyeHue 3HIOTEPMUUYECKHX PEaKLUH.

9 . HabmroneHue 3a pocTOM KPHUCTAJLIOB.
10 . M3ydeHne CBOMCTB MEPEHACHIIIIECHHBIX PACTBOPOB.

11 TlIpoBenenue peakuu pazioKeHHUS KPUCTAILUIOTHIpaTa.

12 . Pemenne sKcnepuMeHTaIbHBIX 3a7a4 1o TeMe «OcHoBanus. TermioBoit 3pdexT peakuun
TUIPOKCHU/IA HATPUS C YTIIEKUCIIBIM Ta30M».

13 Pemenue sKcriepuMeHTaIbHBIX 3a/1a4 1o TeMe «OcHoBaHus. Peakiius HedTpanu3anum.
Tema 3. Ilepuoanyecknii 3axkoH u Ilepuoanyeckasi cucrema xXumuieckux dj1emenros /1. U.



MenneneeBa. CTpoeHue aToMOB. XUMHYECKasi CBA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakiuu (7 4acoB)

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB [[. M. Menneneesa.
CtpoeHre aToMOB. DJIEKTPOHHAss OpOWTab. DHEPreTHUCCKUE YPOBHHM W IMOJYPOBHM artoma; s-, p-, d
opOuTanu. DJICKTPOHHBIE KOH(PUTYypamuu M 3JIEKTpOHHO-Tpaduueckue ¢dopmyiasl atoMoB. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB IMEpBbIX 20 XMMUYECKUX 3JIeMeHTOB [lepuonnueckoi cuctemsr JI. U.
MenpeneeBa: pacnpeelieHue IEKTPOHOB MO SHEPTreTHYECKUM YPOBHSIM, MOIAYPOBHSIM U OPOUTAIISM.
3aKOHOMEPHOCTH U3MEHEHHUs pajguyca aTOMOB XHMMHYECKHUX SJIEMEHTOB, METALUTMYECKUX u
HEMETAJUTMYECKUX CBOWMCTB 10 TpynmaM M mnepuojaM. F3MeHEeHHe KHCIOTHO-OCHOBHBIX CBOMCTB
COCIMHCHUI XMMHYECKHX JIEMEHTOB B TIEPHOJIaX M IPYIIIAX.

DIIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIEMEHTOB. XUMHUUYECKasl CBSA3b U €¢ BUJIbI: KOBAJCHTHAs
MOJISIPHASI CBSI3b, KOBAJICHTHAS HETIOJISIPHAs CBSI3b, MOHHAS CBSI3b. MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM
U MOHHOM CBSI3U. DIIEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI BElIeCTB. THUIBI KPUCTATUYECKUX PEIICTOK:
MOHHAsl, aTOMHAs, MOJIEKYJIApHAs U UX XapaKTEPUCTUKH.

Crenenp oxucieHus. OmnpenerneHne CTENeHeHd OKHCICHHS aTOMOB B OWHApPHBIX COEIWHEHHSX.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKUCIeHUsT U BOCCTaHOBICHHS. OKUCTUTENN U
BoccTaHOBUTENHU. COCTaBICHHE YpPaBHEHHUU MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIMA U
paccTaHOBKA B HUX KOA(h(OHUIIMEHTOB METOI0M 3JIeKTpoHHOT0 OanaHca. [Ipoekt. Beibop Tembl. PaboTa Han
MIPOEKTOM.

Ilpakmuueckue pabomol:

14 MopenupoBaHue CTPOCHHS MOJIEKYJ MPU OMOIIM PUCYHKOB, MOJIEJIECH, JIEKTPOHHBIX U

CTPYKTYPHBIX (OpMYII.

15 . Onpenenenue KUCIOTHOCTH MTOYBHI.

9 KJIACC
Tema 4. BemecrBa u xumuueckue peakuun (5 yacoB)

OcHOBHbBIE 3aKOHOMEPHOCTU MPOTEKAaHUS XMMHUYECKMX peakiuil. Kimaccudukanus XuMHUYecKux
peakuuii Mo pa3Iu4HbIM NpU3HaKaM. 3akoH ['ecca u ero cienctBus. BeluucieHus no TepMOXMMHYECKUM
YpaBHEHUSIM.

[ToHATHE O CKOPOCTH XMMHMUYECKOHN pEaKIMU. 3aKOH AeUCTBYOIMX Macc. DaKkTopsl, BIUAIOIINE HA
CKOPOCTh XUMHUUYECKOU peaknuu. JHeprus aktuBanuu. [lonstue o katammze. epmentsl. UTHrHOUTOPBL.
[TonsiTre 06 00paTUMBIX U HEOOpaTUMbIX XuMudeckux peakiusax. [Ipunnun Jle [llarense. YcnoBus
CMEILEHNS XMMUYECKOT0 paBHOBeCH. DaKTOPBI, BIUSAIOLIUE HA COCTOSHUE XUMUYECKOTO PaBHOBECHSI.
[Iporuo3upoBanre BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3IUYHBIX YCIOBUSAX Ha
OCHOBE IIPEJICTaBICHNUN 00 N3YUYEHHBIX AIEMEHTAaX XUMUUECKON KUHETUKH U TEPMOJUHAMUKU.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE  pEakUMU. BakHble OKHCIUTENM M BOCCTAHOBUTEIIU.
[lepmanranar kxanust (xapaxtepuctuka). CocTaBleHHE YpPaBHEHHMH OKHCIUTEIIbHO-BOCCTaHOBUTENbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

DNIEKTPONUTHYECKAsT AUccolMalusa. XMMHUYECKHE pEaKUuu B pacTBopax. Kpucrammoruaparsl.
DNEKTPOIUTH U HEANEKTPOIUThl. CUilbHBIE U ci1a0ble 31eKTpoIUThl. CTEeNneHb AUCCOIMAINU, KOHCTaHTa
JTACCOINAIINH. Honnoe MPOU3BEJCHUE BOJEIL. Bonopoansrit IOKa3aTellb. HNuaukaropsl.
DNEKTPOIUTHYECKAS AUCCOLUALINS KUCIIOT, OCHOBAHUMN U COJIEH.

Peakiiun nonHOro oOMeHa. Y cIoBHS MPOTEKAHUS peaKIuii HOHHOTO oOMeHa. MoJleKysipHbIe,
MOJIHBIE U COKpAIllCHHbIC HOHHBIC ypaBHEHUs peakuuil. KauecTBeHHbIe peakiii Ha HOHBI. [ uaponmn3
cosield. IoHHBIE ypaBHEHHUs TMAPOIIN3a COJIE. XapaKTep Cpelbl B BOAHBIX PACTBOPAxX COJIEH.

Buotuucnenus (c ucnonvzoeanuem zaoanuii BIIP u OI'J):

— Ter1oBOTO A (HEeKTa XMMHUIECKOW pEeaKIK M0 KOJUYECTBY BEIIECTBA, MAacCe MM 00bEMY,
IpOpearupoBaBIIETO WK 00Pa30BaBIIETOCS BEIIECTBA (IO TEPMOXUMHUECKOMY YPAaBHEHUIO PEaKIUH).



Ilpakmuueckue padomui:
16 Omnpenenenue NI B X0/€ OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIUH.

17 W3yuenue BIUSHUA Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh PEAKIIUU.

Tema 5. Hemera/ibl 1 uX coenHenus (4 4aca)

l"asiorensl. XuMuueckne cBoOcTBa rajJoreHoB. CoeIMHEHUsI rajJOreHOB.

Onementbl VIA-rpynmnbel. Xumuueckue cBocTBa 3jeMeHTOB VIA-rpymmbel. CBoilcTBAa U
coenuHeHus 3neMeHToB VIA-rpynmsl. [IpeacraBnenns o XMuMUYECKOM NMPOU3BOJICTBE U CBA3AHHBIX C HUM
npodeccusix. KauecTBeHHbIe peakiiuu Ha CylnbPUT-, CyabGua- U cyabpaT-anuoHbl. Haxoxaenue cepsl u
e¢ COeIMHEHHI B IPUPOJIE.

OneMeHTbl VA-Tpynnsl. A3ot. AMMuak. Conu ammonusi. KauecTBeHHas peakiys Ha HOHbI
ammoHnus. CoennHeHus a3ota. KadecTBeHHBbIC peakiuu Ha HUTPAT- U HUTPUT-aHHOHBL. Docdop.
Coenunenus docdopa. KauectBennas peakius Ha pocdar-uonsl. [IpencraBnenus o rajoreHuaax
docdopa (IIL, V).

Onementsl [VA-rpynmbel. Yriepon, amioTponHbsle Mogudukanuu (rpadut, anmas, (yiiaepel,
rpadeH, HAaHOTPYOKH), (hU3NUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX BelecTB. aacopouuu. CoenuHeHus
yraepoaa. KauectBeHHas peakuusi Ha kapOoHaT-uoHbl. bop. OcobeHHoctu crpoeHus aroma. OOmiue
MpeICTaBICHHS O PU3NUYCCKUX U XUMHUYECKUX CBOWCTBaxX. bopHas KucioTa.

Buviuucnenus (c ucnonvzoseanuem 3aoanuii BIIP u OI'J):

— Macchl MPOJYKTa PEeaKIUH 110 H3BECTHOM MaccoBoi (00bEMHOI) moite (%) ero BbIXona OT
TEOPETUYECKH BO3MOXHOTO;

— MaccoBoii (00bemMHOM) nonu (%) BeIX0/a MPOAYKTA PEAKIMH 110 U3BECTHOU Macce (00BeEMYy)
MCXOJIHOTO BEILIECTBA U MPOJIYKTA PEaKLUH;

— n30BITKA OJTHOTO U3 PEareHTOoB (M0 YpaBHEHHSIM XUMHUYECKUX PEaKIuii);

— 00BEMOB ra30B 10 YPAaBHEHUIO XUMUYECKOW PEAKIIH.

Ilpakmuueckue padombot.

18 . Pemenue skcriepuMeHTANIBHBIX 33124 MO TeMe « DNEKTPOIUTHYECKAsT PEaKIIUs.

19 . M3yuenue BIUSHUS TEMIIEPaTyphl Ha TUCCOLUAIIUIO.

20 M3yueHue BIMSHUAS KOHIIEHTPAIUN PACTBOPA Ha AHccoruaryio. 21 V3yueHue BIUSHAS
PacTBOPUTEIIS HA JUCCOIUALUIO.

22 Onpepnenenyie KaHIETPAIMU COJIM MO 3JIEKTPONPOBOJHOCTH pacTBOpA. .

23 . Pemenue skcriepuMeHTANBHBIX 3314 110 TeMe Peakiust HeWTpanu3ainun

.BzaumozencTBue THAPOKCUIA HATPHUSI C COJITHOM KHUCIIOTOM

24 PelueHue 5KCIIEpUMEHTANIbHBIX 3aa4 Jleruaparamnusi conen

25 Ompenenenne XJIOpUA HOHOB B BOJE

26 CpoicTBO OPOMHOI BOJIBI

27 Hewmerabl, rajJoreHbl.

28 OCHOBHBIE CBOMCTBAa AMMHAKa.

29 OmnpeneneHre aMMHAYHON CETUTPBI 1 MOYCBHHEL.

Tema 6. MeTauibl U HX coeuHeHust (3 4yaca)

Mertannndeckast CBsI3b M METAJUIMYECKask KPUCTAJIIMYECKasl pelieTka (IpUMUTHBHAs KyOndeckas,
00BEMHO-TIEHTPUPOBAHHASI KyOUUecKasi, rpaHeIlEHTPUPOBaHHAs KyOnueckas, reKkcaroHajabHas
IUTOTHOYAaKOBaHHAs ). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB METAJIOB OT CTPOCHUSI KPUCTAILIOB.
DNEKTPOIN3 PACIIIIAaBOB M PACTBOPOB COJICH KaK OJUH U3 CIIOCOO0B MOTyYeHUS METAIIOB. Memaiivl A-
epynn

[lenounslie MeTaIbl: (PU3MYECKHE U XUMHUUECKUE CBOICTBA.

[[lemouHO3eMeNbHBIC METAIIBI MATHUN M KAJIBIMI: PU3NUECKHE U XUMUUECKHE CBOMCTBA MarHusl 1
Kajaplusa. BakHeWIine cOoeIUHEHHS KalbIldsg M MarHus, cBoiicTBa. JKECTKOCTh BOABI M CHOCOOBI €€



yCTpaHEHHUSI.

AmroMuHUNR: PU3NIECKHE U XMMHUYECKHE CBOMCTBA aTtOMUHMSA. AMGBOTEpHBIE CBOMCTBA OKCHUIA U
TUAPOKCUIA ATIOMUHUS.

Memannwr b-epynn

OcoOeHHOCTH CTPOEHHUS aTOMOB. SIBIEHHE «IIpoBajia» 3JIEKTPOHA HA MPUMEPE CTPOCHUS aTOMOB
Xpoma, mMeau, cepebpa. BanmeHTHble cOCTOAHUS aTOMOB d-2JIEMEHTOB, CTEIIEHHU OKHCIEHUS aTOMOB B
COEMHEHUSIX. 3aBUCHUMOCTh KHCIOTHO-OCHOBHBIX CBOICTB OKCHJIOB W THJPOKCHIOB METAIJIOB  OT
3HAQUEHMUS] CTETNEHU OKHUCJICHHUS JJIEMEHTa B COCIMHEHMM (HAa TMPUMEPEe COCTUHEHUU XpoMa).
[lepBoHavasibHBIC TPEACTABICHUS O KOMIUIEKCHBIX COCIMHEHUSIX.

Menp u cepeOpo: cTpoeHHe aTOMOB, CTeTIeH! OKuciaeHus. O0mume KpaTkue IpeACTaBICHUus O
(GUBHYECKUX U XMMHYECKUX CBOMCTBAX MPOCTHIX BEHIECTB (B3aUMOJICHCTBUE C KUCIOTAMH
OKHUCJIUTENSIMU), 00 UX OKCUAAX, TUAPOKCUIAX U COJISIX; UX mpuMeHeHuH. [IpencraBieHus 06 aMMHayHBIX
KOMIUIeKcax cepedpa u meau. KauecTBeHHBIE peakIK Ha KaTHOHBI Meau (2+) u cepebdpa.

[{unk: cTpoeHHe aroma, CTENEHb OKHUCICHHs. XapaKTepUCTHKa (U3MYECKHX U XUMHYECKHX
CBOICTB, MpUMeHEHHE, aMPOTEpHbIE CBOICTBA OKCH/IAa U THAPOKcUAa. KauecTBeHHBbIE peakliud Ha KATHOHBI
IIUHKA.

Keneso: ctpoenue atoma, creneHu okuciaeHus. OKcuabl, THAPOKCUAB U conu xene3a (1) u xenesza
(IIT), ux cocraB, cBOMCTBA U TTOTydeHUEe. KauecTBEHHbIE peakIluy Ha KaTHOHBI kee3a (2+) u xkenesa (3+).

Buviuucnenus (c ucnonvzoseanuem 3aoanuii BIIP u OI'J):

— COCTaBa CMecel C UCIOJIb30BAHUEM PEIICHUSI CUCTEM YPaBHEHUN;

— [0 YPaBHEHUSIM 3JIEKTPOJIM3a PACIUIaBOB U PACTBOPOB BEIIECTB;

— Pa3IMYHOTO THIA M0 YPABHEHUSIM XUMUYECKUX PEAKIUH.

Ilpakmuueckue padomui:

30. MonenupoBaHue METAIUTMYECKON KPUCTAIITHNIECKOW PEIICTKH.

31 PemreHue 3KCIiepUMEHTATBHBIX 3a/1a4 110 Teme «KabIuii u ero coenquHeHus. B3anmoelicteue
M3BECTKOBOM BOJIBI C YTIIEKUCIIBIM Ta30M».

32 PemieHue sKCrepUMEHTAIBHBIX 3a/1a4 o Teme «XKene3o OkucneHue xene3a Bo BIaKHOM
BO3JIyXE».

Tema 7. Xumus u okpy:kamomasi cpena (5 4yacoB)

OCHOBBI 9KOJIOTMYECKOI IPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.
DKosornyeckue npooeMbl, CBA3aHHBIE C COETMHEHUSAMH YIIIepoa, a30Ta, CEPhl, TXKEIBIX METAIJIOB.
[TonsaTtue o npeaenbHO nomycTuMoi koHIeHTpauuu BemecTs (I1JIK). Ponb xumuu B pernenuu
HKOJIOTHYECKUX MpoOseM. BrimonHenue npoekra.

Ilnanupyembie pe3yJibTAThI OCBOCHUA KYPCAa BHEYPOUYHOM AeATEIbHOCTH

3aHATHA B paMKax MPOTrpaMMBbl HAMPaBJICHBI HAa 00€CTIeUeHNEe JOCTHKEHHUH MKOJIbHUKAMHU
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeNbHbBIX Pe3yabTaToB. JINUHOCTHBIE
pe3yJIbTaThl

JInyHOCTHBIE pe3yabTaThl OCBOEHUS MPOrPAMMbI BHEYPOUHOU JEATEIBLHOCTH JOCTUTAIOTCS B XOJI€
oOyueHUss XMUMHUU B €IMHCTBE Y4eOHON M BOCIHUTATENLHON MEATENBHOCTH MIKONBL. OHU OTpakaroT
TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOW MO3UTHUBHBIX IICHHOCTHBIX OpPUEHTAIMA W
paciiMpeHue OmnbITa AeITeIbHOCTH Ha €€ OCHOBE.

B cgpepe nampuomuueckoeo eocnumanusi:

MMOHUMAaHHE 3HAYCHUS XUMHUYCCKON HAaYKH U TCXHOJIOTUH B ) KU3HU COBPCMCHHOT'O OGIlIeCTBa, B

pa3BUTUU 3KOHOMUKHU Poccuu u cBoero peruoxa.
B cghepe epascoanckoeo socnumanus:



MNpEaACTAaBICHHUE O COLMAJIBHBIX HOPpMAXx M IpaBUIaX MEKINYHOCTHBIX OTHOIIICHUH B

KOJUIEKTHBE, IPOSIBJIEHNE KOMMYHUKAaTUBHOM KyJIbTYphl B Pa3HOOOPAa3HOW COBMECTHOM €ATEIBHOCTU. B
cpepe yennocmu HayuHoO20 NO3HAHUA!

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XUMUYECKOW PEAKLIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOIUMBIC JIJIsl MOHUMAHHMSI CYIITHOCTH HAYYHOW KapTUHBI
MHpA;

OCO3HAHUE [IEHHOCTM HAy4YHOrO IIO3HAHUA JUISl Pa3BUTHS KaXJOr0 4YeJOBEKa u

MPOU3BOJUTENBHBIX CHJI OOIeCTBA B LEJIOM, POJIM M MeCTa HayKH «XHUMHS» B CHCTEME Hay4HBIX
IPEJICTABICHUA O 3aKOHOMEPHOCTSAX pPa3BUTHUSL MPUPOAbI, B3aHMMOCBA3SX 4YEJIOBEKa C MPUPOAHOH H
TEXHOJIOTHYECKOW CPEIIOH;

IMO3HABATCJIbHAA MOTHUBA U U NMHTCPECC K O6y‘leHI/IIO, TOTOBHOCTB M CIIOCOOHOCTh K

CaMOPAa3BUTHIO U CAMOOOPA30BAHMIO, K UCCIIETOBATEIBCKON A TEIHHOCTH.
B cipepe duszuueckozo socnumanus, popmuposanus Kyavmypul 300p08bsi U IMOYUOHATLHOZO
bnacononyuus:

OCO3HAaHUEC ICHHOCTHU XU3HU, HGO6XOI{I/IMOCTI/I CO6JIIOIICHI/I$I IMpaBuJI 0e30macHOCTH Ipu

00palIeHny ¢ XUMHYECKIMH BEIIECTBAMH B YUE€OHBIX U )KU3HEHHBIX CUTYAUsIX. B cghepe mpyoosozo
B0CNUMAHUA:

' (1)OpMI/IpOBaHI/Ie LIEGHHOCTHOT'O OTHOIIIEHMS K UCCIEeA0BAaTEIbCKON AEITEILHOCTH KaK K BHEICOKO

BOCTPEOOBAHHOI B COBPEMEHHOM OOLIECTBE.
B cqbepe IKOJI02UUECKO20 60CnNUMAHUA.

OCO3HAHHUEC HCO6XO,Z[I/IMOCTI/I OTHOIICHHSA K TPHUPOAC KaK K UCTOYHUKY KU3HU HA 36MJIC, OCHOBC

€€ CyILIECTBOBAHMS;

OCO3HaHHE TJI00ATBLHOTO XapaKkTepa 3KOJIOTHUICCKUX HpO6JICM n HyTeﬁ HX peUICHUA; *

CIOCOOHOCTH MPUMEHSThH 3HAHUS, MTOTyYaeMble MPU U3YYEHUU XUMUHU, JJIs PEIICHUsS 3a/1a4, CBSI3aHHBIX C
OKpY>KarolleH Cpesion;

TOTOBHOCTDH K Y4aCTHUIO B Hp&KTH'—IGCKOfI JACATCIIBHOCTH 9KOJOTrHYECKON HaIpaBJICHHOCTHU.

MeTanpeamMeTHblie pe3yabTaThl
MetanpeameTHble pe3ynbTaThl 00y4YarOIINXCs, OCBOMBIINX MIPOrPaMMy Kypca BHEYPOUHOM

JIEeSITEeIbHOCTH «XHUMHUS YBJICKATCJIBHO U IIPOCTO» OCHOBHOI'O 0611161“0 O6pa30BaHI/I$I, BKJIFOYArOT: -

YCBOEGHHE MEXIUCHUIUTMHAPHBIX (MEXKIIPEIMETHBIX) MOHATHI, OTpa)XaroluX MaTepUalbHOE €IMHCTBO
MHpa U MpoLecc MO3HAaHUA (BEIIECTBO, CBOWCTBO, SHEPT U, SIBJICHUE, HAYYHbIN (DaKT, 3aKOHOMEPHOCTb,
TUIO0TE3a, 3aKOH, TEOPHUs, HAOJI0/IeHUE, U3MEPEHNUE, UCCIIeI0BaHUE, IKCIIEPUMEHT U Jp.);

OBJIaICHUEC YHUBCPCAJIbHBIMU y‘-IC6HI)IMI/I HGIZCTBPI?IMPI (HOSH&B&TGJ’IBHBIMI/I,

KOMMYHHUKATHBHBIMH, PETYISTUBHBIMH), BaXXHBIMH JUISl TOBBIMICHUS A(PQPEKTHBHOCTH OCBOCHHS
cojiepKaHusl y4eOHOro npeamera, popMupoBaHUs KOMIIETEHIIHMH, a TAK)Ke MPOEKTHO-UCCIIEA0BATELCKOM
JeSITeIbHOCTH 00yUaIOIUXCsl B Kypce XUMUH;

CIOCOOHOCTh UX UCIIONB30BaTh B y4eOHOM, ITO3HABATEILHON M COIIMATIBHOM MPaKTHKE.

YV Hu 6 e p canvh vie yue 6 Hbl € O 3H A6 a m elbhbl € O el ¢ M U 51
B cghepe b6azo6bix nocuueckux oeticmsuii:



HCIIOJBb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUJICHUA IIPU OCBOCHHU 3HAHWI: PaCKprIBaTb CMBICII

XUMHUYECKHUX MOHATHH (BBIICIATH MX CYIICCTBEHHBIC TPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMU
TIOHSATHSMH ),

aHaAJTM3UPOBATh, CPABHUBATH, 000011aTh, BRIOMPATh OCHOBAHHUS [T KJIacCU(UKALUN U

CUCTEMaTHU3allul XUMHWYCCKUX BCIICCTB U XUMHUYCCKUX peaKHI/IfI;

YCTaHABJIMBATh NPHUYNHHO-CICACTBCHHBIC CBA3U MEXKAY 00BbeKTaMHU HU3YyUCHUA; * CTPOUTH

JIOTHYECKHE pacCcyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIC, 10 aHAJIOTUHN); * MpeAJsiaraTb KpUTEPUH U

BBIABJIATH O6IJ_II/IG 3aKOHOMCPHOCTHU U MPOTUBOPCUHUSA B U3YHACMBIX IIPOLICCCAX U ABJICHUAX,

J€J1aTh BBIBOAbI W 3aKJIIFOUYCHMUA,

IMPUMCHATD B IIPOLCCCC ITO3HAHUA ITOHATHUA (Hpe,[[MCTHLIC n MeTaHpe,Z[MeTHHe), CHUMBOJIMYCCKHEC

(3HAKOBBIC) MOJICJIHM, HCIIOJIB3YEMbIC B XUMHH, IMPEOOPA30OBBIBATH MOJICIIBHBIC  TPEACTABICHUS —
XUMUYECKHIA 3HaK (CHMBOJI 2JIEMEHTA), XUMHUYECKasi popMyJia M YpaBHEHUE XHUMHYECKOW pPEeaKluu — TPU
pelIeHnr Y4eOHBIX 3a/lad; C YYETOM ITHUX MOJCNIBHBIX TPEJCTABICHUN XapaKTepH30BaTh U3ydaeMbIC
XUMHYECKHE BEIICCTBA U XUMUYCCKHUE PEAKITUH.

B cghepe 6azo6bix uccnedosamenvekux oelicmsuii (Memooo8 Hay4Ho20 NOZHAHUS 8eUlecma U
A6NEHUIL):

MMPUMCHATH METOAbI HAYUHOT'O ITO3HAHUS BEIICCTB U SIBJICHUH Ha OMIIUPUYCCKOM H

TCOPCTUUCCKOM YPOBHAX B yqe6H0171 IMO03HABaTEIbHOM U HpOGKTHO'I/ICCJ'Ie,Z[OBaTeJ'ILCKOI\/’I ACATCIIbHOCTH; *

HCIT0JIB30BAaTh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUA W CaMOCTOATCIIbHO CTaBUTH
BOIIPOCHI;

aHaJM3UPOBATh (PAKThI, BBIABIATH U (HOPMYIHPOBATH IPOOIEMY, ONPEACATh Ieib U 3a/1auH,

COOTBETCTBYIOILIME PELIEHUIO TPOOIJIEMBI;

npeajiaratb OMMCaTCJIbHYIO NI 06I>$ICHI/ITCJ'ILHyIO TUIOTE3Yy U OCYHICCTBIIATH ec IMPOBEPKY;

MMPOBOAUTE UBMCPCHUS HCO6XOI[I/IMBIX mapaMeTpOB, BBIYUCIICHUA, MOACITIUPOBAHUC, Ha6J'[IOI[CHI/I$I

U DKCIEPUMEHTHl (peajbHble W MBICIEHHBIE), CaMOCTOSITEJBHO MPOrHO3UPOBAThH pe3yabTaThl,
dbopmyIupoBaTh 0000IIEHHS U BBIBOIBI TIO PE3yIbTaTaM MPOBEJACHHOTO OMBITA, MCCIICIOBAHNUS, COCTABIIATh
OTYET O MpOETaHHOH paboTe.
B cghepe npuémos pabomul ¢ ungpopmayueii:
OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHGOPMAINH (HAYIHO-TIOMYJISIPHON JTUTEPATYpPE

10 XUMHH, CTIPABOYHBIX TTOCOOUSX, pecypcax HTepHeTa);

aHAIM3UPOBaTh HMH(POPMALMIO M KPUTHUECKU OLEHUBAaTh €€ JOCTOBEPHOCTh )51
HENPOTUBOPEUUBOCTh, OTOMPATh U UHTEPIPETUPOBATH MH(GOPMAIINIO, 3HAUUMYIO JIJISl pelIeHUus Yy4eOHOM
3a/1a4u;

IPUMEHSATh pa3InYHbIE METObI M (POPMYIHNPOBATH 3alIPOCH] IIPU OUCKE U 0TOOpe

nHpopmaIuu, HeoOX0AMMOM TSI BBITOJTHEHUS yUeOHBIX 3a/1a4;

HUCIIOJIBb30BAaTh I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIe TCXHOJIOTHU U PA3JIMYHBIC TOMCKOBLIC

CHUCTEMEL,



CaMOCTOSITEIIbHO BEIOMPATh ONTUMAIIbHYIO (hOpMY MpeIcTaBIeHNUs HHPOPMAIUH (CXEMBI,

rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H T.I1.);

HCIIOJIb30BaTh HAYyYHBIN S3bIK B KAUECTBE CPEACTBa pabOThl ¢ XUMHUUYECKON HHpopManei. Yuu

8 € P CAIbH ble yue O Hble KO MM YHU KA MU 6 Hble O e U CI 6 U 5
B cghepe ymenus obwenus (nucomenHol u yCmuou KOMMYHUKAYUL).

MMPCACTABJIATD MMOJIYYCHHBIC PE3YJIbTAThL MMO3HABATCIILHOU ACATCIIbBHOCTU B YCTHBIX H

INMUCHbMCHHBIX TCKCTAX,

HY6JII/I‘IHO BBICTYIIATh C HpGSGHTaL{I/Ieﬁ PE3YIbTATOB BBINIOJIHCHUA XUMHUYCCKOTO SKCIICPUMCEHTA

(uccnemoBaTeNbCKOM 1a00PATOPHON WIIM IPAKTHIECKON padOThI, y4eOHOTO MPOEKTa). B cihepe ymenus
VuebH020 cOmPYOHULECmEad (CPYNNOBOU KOMMYHUKAYUU):

Y4acTBOBATh B TPYIIIOBBIX (hOpMax paOdOTHI: INITAHUPOBATH OPTAHU3AIMIO COBMECTHOM DPabOTHI,

ONPCACIIAATE CBOIO POJIb, PACIIPCACIIATE 3aJa4 MCKAY YICHAMU I'PYIIIIbI; * BBIMIOJIHATH CBOKO YaCTh

paboThl, KOOPAMHUPOBATH CBOM JICHCTBHUS C IEHCTBUAMU JAPYTHX YWICHOB KOMaHBI, ONIPEACIISATh KPUTCPUH
IO OIIEHKE Ka4eCTBA BBHIIIOJHEHHOM padOThl, * pelIaTh BOSHUKAIOIIUE TPOOJIEMBl HA OCHOBE y4eTa

OOIIMX UHTEPECOB U COTJIaCOBAHMs MO3MILIMH, y4aCTBOBATH B 00CYX/IEHUHU, 0OMEHE MHEHUSIMH,
«MO3TOBOM HITYpME» U IPYTHX (POpPMax B3aMMOICHCTBHSL.
OBnajeHue y 1 u e p canbhbl MUy Ye OH bIMU P € 2 Vil MU 6Hbl MU O ell C M 8 U AMU BKIIIOUaeT

pa3BUTHE CaMOOPraHU3alMU, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM UHCJIE YMEHUM: * pellaTh yuyeOHbIe

N UCCIICOAOBATCIBCKUC 3aJa4u,

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 pelieHns yueOHO! 3a/1au, IIaHUpOBaTh CBOIO paboTy mpu

pelieHnn yueOHOM WM UCCIIe0BaTEIbCKOM 3a1a4H;

Ha OCHOBC ITIOJIYUCHHBIX PE3YyJIbTATOB (I)OpMy.TII/IpOBaTB O606IJ.I€HI/I$I " BbIBO/JIbI, ITPOTHO3UPOBATH

BO3MOXHOC Pa3BUTHUC ITPOLCCCOB;

AHAJIM3UPOBATDH PE3YJIbTAaThbl: COOTHOCUTH CBOH HGfICTBI/I?I C INITAHUPYEMBIMU PE3YyJIbTaTaMU,

OCYIICCTBIIATE CAMOKOHTPOJIb ACATCIbHOCTH,
KOPPEKTHUPOBATE CBOIO JACATCIBHOCTh HA OCHOBC CaMOaHaJIn3a 1 CaMOOLCHKH.

IIpenmerHble pe3yabTaThl AJs1 00y4yarommxces 8 Kiacca:

1) packpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHI: aTOM, MOJIEKYJa, XUMUYECKUH 3JIEMEHT,
MeTallJl, HeMeTaul, aJUIOTPOIUs, MPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpPOAHAs U
HEOJIHOPO/IHAs), BAJIEGHTHOCTh, OTHOCUTEIbHAS aTOMHAsi U MOJIEKYJISIpHAsi Macca, KOJMYECTBO BELIECTBa,
MOJIb, MOJISIPHAsi Macca, MaccoBas JIOJII XMMHYECKOTO 3JIEMEHTa B COEJAMHEHHH, MOJSIPHBIA 00BEM,
OTHOCHTEJIbHAS MJIOTHOCTh Ta30B, OKCUJ], KUCIIOTa, OCHOBAaHHUE, COJb, aM(OTEpHBIA OKCU, aM(pOTEpHBIH
TUAPOKCHU, XUMUYECKasl peaKIysl, KJacCu(PUKAIS peakuii: peakiuy COeIMHEHUS, PEaKUU Pa3IoKeHHs,
peaKIy 3aMEeLIeHUs], PeaKui OOMEHa, 3K30- U SHIAOTEPMHUUECKUE PEaKIMK; TEIUIOBOH 3 (eKT peakuuy;
SIIPO aTOMa, ANEKTPOHHBIN CIIOM aTroma, aTOMHast OpOUTalb, paJNyC aTOMa, XUMHUYECKasi CBS3b, NOJSIpPHAs
Y HENOJIIpHAsl KOBAJICHTHAs CBsA3b, MOHHAS CBS3b, NOH, KATUOH, aHUOH, PACTBOP, MACCOBAsl 10JIs BEIIECTBA
(mpolLleHTHAs KOHIEHTpaLus) B PAcTBOpE, MOJSpHAss KOHLEHTPALUs BEUIECTBA B PacTBOPE;
JNEKTPOOTPHULATEILHOCTD, CTENEHb OKHUCICHMS, OKHCIWUTENIM W BOCCTAHOBUTENIH,  OKHCIEHHUE U
BOCCTaHOBJICHHE, OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, METO]I JICKTPOHHOTO OaiaHca;

2) WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUI U IPUMEHSTh 9TH TOHATHS



IIpY ONMCAHMU BEILECTB U UX MIPEBpAILECHUI;

3) ucnosb30BaTh XMMUUYECKYIO CUMBOJIMKY JJISl COCTABICHUS (POPMYJT BEIECTB U ypaBHEHUN
XUMUYECKHUX peaKIuii;

4) onpenensaTh NPUHAAICKHOCTD BEIIECTB K ONPEACICHHOMY KacCy COEIUHEHUN 10 popMyIiam;
BUJIbI XUMHUYECKOM CBsA3M (KOBAJEHTHOW U MOHHOM) B HEOPraHMUECKUX COEUHEHUSX; 5) PacKpbIBaTh
CMBICJI 3aKOHOB COXPaHEHHsI MacChl BELIECTB, IOCTOSIHCTBA cocTaBa, llepunoauueckoro 3akoHa /l. 1.
MenpeneeBa, aTOMHO-MOJIEKYJISIPHOM TEOPHUH, 3aKOHA ABOTaJpo U €ro CJEICTBUI; IPEICTABICHUN O
HAYYHBIX METO/IaX IMO3HAHMSI, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX U TEOPETHYECKUX METOax
UCCIICIOBAaHMS BEIIECTB M U3YUYCHUSI XUMUYECKUX PEaKIHii; 6) JIeMOHCTPHPOBATH TOHUMAHNE
HEPUOINYECKOM 3aBUCHMOCTH CBOMCTB XMMMUYECKHX 3JEMEHTOB OT UX NoJioxkeHus B [lepuonudeckoit
cucTeMe; 00BACHATH CBSA3b IOJIOXKEHUS 1eMeHTa B [lepuoauueckoii cucreme ¢ pacrpeeneHuem
3JIEKTPOHOB IO YHEPTETUUYECKUM YPOBHSM, IOJAYPOBHIM U OpOUTAIISIM aTOMOB TMEPBBIX YETHIPEX
NIEPUOJIOB;

5) KaccupUIMPOBATH XUMUYECKUE 3JIEMEHThI; HEOPraHMUECKUE BELIECTBA; XMMUYECKHE PeaKIUu
(10 YUCITy ¥ COCTAaBY YYacTBYIOILUX B PEAKIIMU BEILECTB, 10 TEINIOBOMY 3¢ (deKTy); 8) XapakTepu30BaTh
(onuceIBaTh) OOIIME XUMUYECKHE CBOMCTBA OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJIEH, TEHETUYECKYIO CBSI3b
MEXy HUMH, TIOJTBEPIKIasi IPUMEPaAMH MOJICKYJISIPHBIX YpaBHEHHH COOTBETCTBYIOIUX XHMHYECKIX
pEaKIIN;

6) 0OBACHATH M IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHHS;
BO3MOXHOCTH ITPOTEKaHUsI XMMUYECKHUX MPEBPALCHNUI B pa3IMuHbIX YCI0BUAX; 10) BEIUUCIATH
MOJISIPHYIO MacCy CMECH, MOJIbBHYIO JIOJI0 XUMUYECKOT0 3JIEMEHTa B CO€AMHEHUH; MACCOBYIO JI0JIO
XUMHYECKOT0 3JIEMEHTA 110 (OPMYJIe COSAMHEHUS; HAXOUTh MPOCTEHIIYI0 (POpMYyITy BEIIeCTBa MO
MacCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB; MacCOBYIO JIOJII0 BEILIECTBA B PACTBOPE, MOJIIPHYIO
KOHIIEHTPALMIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPaBHEHUSIM XUMHUYECKOM peaKimu;

7) IpUMEHSTH OCHOBHBIE OTIEPALINU MBICTUTEIBHOMN AEATEIPHOCTH — aHaJIN3 U CHHTE3, CPaBHEHUE,
0000111eHIe, CHCTEMaTU3alUI0, KJIaCCU(PUKAIINIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBS3eH — Juid
U3yYEHHs] CBOMCTB BEIIECTB U XMMHUYECKHX pEaKLUH; €CTeCTBEHHO-HAyYyHble€ METOAbl IO3HAHUS —
Ha0Jt0/IeHNe, U3MEpEeHUe, MOJIETUPOBAaHNE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIH) — ISl OCBOCHHUS
y4eOHOTr0 COo/Iep KaHUS;

8) cocTaBIATh ypaBHEHU IPOCTBIX OKUCINTEbHO-BOCCTAHOBUTENIBHBIX peakiuil (METOA0M
3JIEKTPOHHOTO OajnaHca);

9) ycraHaBIMBaTH CBSI3M MEXKIY pEATbHO HAONIOMaeMBIMH XHMHUYECKHUMHU SBICHUSIMUA |
npoIeccaMy, TPOUCXOIIIIUMU B MAaKpO- U MHUKPOMHpPE, OOBSICHATH MPUYMHBI MHOTOOOPa3Hs BEIIECTB;
COOTHOCHTb XMMUYECKHE 3HAHHSI CO 3HAHUSAMH JIPYTUX YUEOHBIX MPEIMETOB;

10) cnemoBath mpaBuiIaM 0e30MacHOi pabOTHI B TaOOPATOPUH MPH UCTIONB30BAHUN XUMHUYECKOH
nocyzAsl 1 000py0BaHNUs, a TAKXKe MpaBUiIaM OOpallleHus C BEUIECTBAMH B COOTBETCTBUHU C MHCTPYKLUIMU
BBINOJIHEHUS TAOOPATOPHBIX OIBITOB M MPAKTUYECKUX PadOT 110 MOJIYUYEHUIO U COOMpPaHHIO ra3000pa3HbIX
BEUIECTB (BOJOPOAA M KHCIOpOJA), IPUTOTOBICHHUIO PACTBOPOB C ONPEAEICHHON MaccOBOM JoJied
PacTBOPCHHOIO BEIIECTBA, PEIICHUIO HKCIEPUMEHTaIbHBIX 3amad 1o TemMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUI;

11) nemoHcTpupoBaTh BIAJ€HHE OCHOBaMH XMMHUYECKOM IPaMOTHOCTH, BKJIIOYAIOIIEH YMEHUs
0e30macHOro oOpalieHus] ¢ BElIeCTBaMM, HCIOJIb3YEMbIMU B TOBCEJHEBHOM JXU3HHU, a TakKe 3HAHHE
IPaBUJI MTOBEIEHUS B LIENAX COEPEKEHUs 37J0POBbs M OKPYKAIOLIEH CpeIbl.

IIpexmeTHbIe pe3ybTaThl 115 o0yuyaromuxces 9 kiacca:

1) packpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX TTOHATHI: XUMHYECKUI 3JIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHUOH, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHb OKUCICHHS, XUMHUYECKasi PEaklus, TeIIOBOH
3¢ EeKT peakuu, MOJIb, MOJISPHBIH 00BEM, PaCTBOP; SJEKTPOINUTHI, HEANIEKTPOIHUTHI, JIEKTPOIUTHYECKAS
JMCCOIMALUS, PEAaKMd HOHHOTO OOMEHa, THAPOJHM3 Cojei, oOpaTuMbple W HEOOpaTUMbIE pPEaKluHy,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUUH, OKUCIUTENb, BOCCTAaHOBUTEIb, OKHCIICHHE U
BOCCTAHOBJICHUE, 3JIEKTPOJIN3, AIIOTPOIHUS, aM(POTEPHOCTh, XMMUYECKasi CBsI3b (KOBaJEGHTHAs, MOHHAS,



MeTaJlJIN4ecKasi), MEKMOJIEKYJISIpHbIE B3auMOJIEUCTBUA (BOJOpPOJAHAs CBsA3b, Cuibl Ban-nep-Baanbca),
KOMIUIEKCHBIE COCAMHEHMS, KPUCTAUIMYECKHE peleTKH (MpUMUTHBHAS KyOudeckas,  0OBEMHO-
[EHTPUPOBAHHAS KyOU4YeCKasi, rpaHCeIICHTPUPOBAaHHAS KyO4ecKasi, TeKcaroHallbHast TUIOTHOYITAKOBAHHAS ),
KOppO3Usi METaJUIOB, CIUIaBbl; CKOPOCTb XMMMUYECKON peakluu, KaTaju3, XHWMHUYECKOE DPAaBHOBECHE,
3JIEMEHThl XUMHUYECKOM TEPMOAMHAMUKHM KaK OJHOM M3 TEOPETUYECKUX OCHOB XHUMHH; IPEAEIIBHO
nonyctumas koHeHntparus (I11K);

2) WILTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUN U MPUMEHSTh 3TU TOHATHUSA
IIPU ONKMCAHMHU BEIIECTB U MX MPEBPAICHUI;

3) uCnoap30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHHs (OPMYJ BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIUH;

4) pacKpbIBaTh CMbBICJ TEOPUHU IJIEKTPOJUTUUYECKON JUCCOLMAINY, 3aKoHa ['ecca u ero cliencTBuid,
3aKOHA JEHUCTBYIOLIMX MAcC, 3aKOHOMEPHOCTEW N3MEHEHUSI CKOPOCTU XMMHUYECKON pEaKIu1, HAIPABICHUS
CMEIICHUS XUMUYECKOT'O PABHOBECHUS B 3aBUCHMOCTH OT PA3JIMYHBIX (JaKTOPOB;

5) coCTaBIATh yPAaBHEHHS 3JICKTPOJIUTUUYECKON TUCCOIMALIUNA KUCTIOT, IIETI0UeH U COJIeH; TOJIHbIC
U COKpAIICHHBIC YPaBHEHHUS PEaKIMil MOHHOTO OOMEHA; peaKklMi, MOATBEPKIAIOIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKIYy BELIECTBAMHU pA3JIMYHBIX KJACCOB; PACKpbIBATh CYIIHOCTh IMPOIIECCOB
TUAPOIN3a COJEH MOCPEICTBOM COCTaBJICHUSI KPATKMX MOHHBIX M MOJIEKYJSIPHBIX YPAaBHEHHMM peakLuid,
CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUUNA IOCPEACTBOM COCTABICHHUS  3JIEKTPOHHOI'O
OaylaHca 3TUX peaKlMii; IPeICKa3bIBaTh XapaKTep Cpebl B BOJHBIX pacTBOpax COJIEH;

6) xapakTepu3oBaTh (ONMUCHIBaTh) (U3NYECKUE U XHUMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB

(kuciopon, 030H, rpaduT, anmmas, 6op, a3or, docdop, cepa, XJIOp, HATPHMA, KATWH, MarHud, KaJbIHUi,
ATIOMUHHM, KeJe30, MeJb, IIMHK, cepedpo) U 0O0pa30BaHHBIX MMM CIIOKHBIX BEIIECTB, B TOM YHCIIE UX
BOJIHBIX PAaCTBOPOB (aMMUAK, XJIOPOBOJIOPOJ, CEPOBOAOPO, okcuasl yriepoaa (I, IV), azora (I, 11, 111,
IV, V) u docdopa (111, V), cepst (IV, VI), cepuucras, cepnas, a3otnas, pocopHas, yrojabHas, OKCUABl U
ruapokcuabl MetaioB IA—IIA-rpynn, amomunus, meau (II), nunka, xenesa (II u I1I); mosicHsaTh cocTas,
OTJIebHBIE CTIOCOOBI MOTyYEHUSI M CBOMCTBA CIIOKHBIX BEIIECTB (KUCIOPOCOIEpKaIe KUCIOTHI) XJI0pa,
a30THCTast, 00pHasi, yKCyCHasi KUCJIOTHI U uX conu; ranorenuibl kpeMuus(IV) u docdopa (III u V); oxeun
u rugpokeu s xpoma(lll), nepmanranar xanus);

7) ONIUCHIBATDH POJIh BAXKHEUIITUX N3YYaeMBbIX BEIIECTB B IPUPOIHBIX ITPOIIECCAX, BIUSHUE Ha KUBBIC
OpraHW3Mbl, TPUMEHEHHE B PA3IUYHBIX OTPACIIX JKOHOMHKH, WCIOIb30BaHUE [UIS CO3/aHUs
COBPEMEHHBIX MAaTE€pPUAIOB U TEXHOJIOTHIA;

8) MNpOBOAUTH pEAKIUH, TOATBEPXKIAIONINE KAuYeCTBEHHBIM COCTAaB pa3JIMUHBIX BEIIECTB,
pacro3HaBaTh OMBITHBIM MYTEM COJIEpKAIlUecs B BOJAHBIX PAaCTBOPAX MOHBI: XJOPHUI-, OpOMUA-, HOAHI-,
cynbdart-, pochar-, kapooHaT-, CyabPUT-, CyIbPUI-, HUTPAT- © HUTPUT-UOHBI, THIPOKCUA-UOHBI, KATHOHbI
aMMOHHUSI, MarHus, KaJblns, aTIOMHHHMS, xee3a (2+) u xenesa (3+), meau (2+), UHKA;

9) cnenoBaTh mpaBmiIaM 0e30TMacHON paboThl B TaOOPATOPUM MPU HMCIIONB30BAHUNA XUMUYECKOM
nocyzsl 1 000pyAOBaHUs, a TAKXKE MTPaBUIIaM OOpaIlleHus C BEIIIECTBAMH B COOTBETCTBUH C UHCTPYKIIUSIMHU
BBITIOJTHEHUS TAOOPATOPHBIX OMBITOB M MPAKTUYECKUX PadOT MO MOTYYEHUIO U COOMPaHMIO ra3000pa3HbIX
BEUIECTB (aMMHaKa M YIJEKUCIIOro rasa) M peleHHI0 3KCIEepUMEHTAIbHBIX 3ajad Mo TeMaM Kypca,
MPEJICTaBIATh PE3YyIAbTaThl AKCIIEPUMEHTa B (OpME BBIBOJOB, TOKA3aTeIbCTB, TpadUKOB, TAOIUI] U
BBISIBJIATh SMIIMPUYECKHE 3aKOHOMEPHOCTH;

10) nprMeHSATH OCHOBHBIE ONIEPALIMN MBICTUTEIBHOU 1EATEbHOCTH (aHAJIU3 U CUHTE3, CPAaBHEHMUE,
000011eHIe, CUCTEMATH3AIUIO, BBISIBICHUE MPHUUYMHHO-CIEACTBEHHBIX CBSI3€i) MPU M3YUYEHUU CBOWCTB
BEIIECTB U XMMHUYECKUX PEAKIUi; BIaJETh €CTECTBEHHO-HAYUHBIMH METO/IaMU TIO3HaHUs (HaOJI0/IeHue,
HM3MEPEHHE, MOJICTUPOBAHNE, SKCTICPUMEHT (PEaIbHBIA U MBICJIICHHBIN));

11) npumeHATs, mpaBWiIa OE€30MaCHOrO OOpalleHHs] C BELIECTBAMH, HCIOJIB3YEeMbBIMU B
MOBCEIHEBHOM >KM3HU, MpaBUia MOBEACHUS B LENIAX COEPEKEHUS 310pOBbsS U OKPYXalolel NMpupoaHon
Cpelbl; MOHMMATh Bpel (OMACHOCTh) BO3JEHCTBUS HAa JKHMBBIE OPraHU3MBI OIpPENEJICHHBIX BEIECTB,
MOSICHATH HA MPUMEPAX CIIOCOOBI YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/IECHCTBUS, 3HAUCHHE
KHUPOB, OCTTKOB, YTIIEBOIOB JUIS OpraHU3Ma YeTIOBEKa.



TemaTnyeckoe NJIAHUPOBAHUE

4

¢ mpaBuiIaMu paboThl B 1aboparopuu
U TpueéMaMu OOpaIleHus C
71a00paTOPHBIM 000PYJOBaHHUEM,
uu(GpoBEIMU

JATYMKaMHU 00OpYI0BaAHMS

LEHTPOB ,,Touka pocta—y.
Ilpakmuueckaa padooma Ne 2*
«Omnpenenenue

CTPYKTYpPHI IIITAMEHUY

HAy4HBIX METOJ0B
W3y4EeHUs NIPUPOJIBI;

paboTta B mapax uis

HN3YUCHUA ImpaBHJI
I0JIb30BAHUS
XAMHYECKOM TMOCYI0H
u nabopaTopHBIM
o0opynoBaHueEM, a
TaKKe MpaBHUIaM
obOpareHus c
XUMHNYCECKUMU
BCIIIECCTBAMHU B
COOTBETCTBUU c
UHCTPYKIUSIMU o
BBITIOJTHEHUTIO

MPAKTUYECKHUX PadoT.
Dopma npogedeHus
3AHAMULL:
obcyxaeHue,
MIPOBEICHUE
AKCIIEPUMEHTOB (UTPa)

Ne Tembl 3aHATHH Kou- JesaTeIbHOCTD DJIEeKTPOHHbIE
n/n BO o0yyaromuxcs / pecypchl
4acoB PEKOMEH/I0BAHH
ble (popMbI
NpoBeeHus
3aHATHI
8 kimacc (17 4vacos)
Tema 1. [lepBoHaYaIbHbIE XUMUYECKHUE MOHATHSI (4 YacoB)
1 Xumust — BakHas o0J1acThb 1 Poccuiickas
- Yyacrtue B Oecezne o
€CTECTBO3HAHUS U AIEKTPOHHA
HPAKTHYECKON HEATEILHOCTH PACKpBITHH CMbICTA 1 IIKOJIA.
YenoBeKa U3y4aeMbIX TIOHSTHH; Xumus., 8
ydactue B Oecejie o Kjrace.
Ypok
POJIU XUMHUH B «TIpemmer
MPHPOJIE 1 HKU3HU N——
YeJIOBEKA, €€ CBA3b C Bewectsa 1
JPYTUMH HayKaMH. X
Dopma ?poeedenuﬂ CROMCTRAY
SAHAMUY. (https://resh.
obcyxaenue, decena, edu.ru/subjec
JIMCKYCCHH, PEIICHNE t/lesson/15
Kencos 21/start/)
2 HMHCTpYKTaX 10 TEXHUKE 1
PYK * Yyactue B
oe3omacuoctu. Ilpakmuueckas
padoma Ne 1** o0CyXIeHUU
«3HAKOMCTBO C XUMUYECKOMU MOCY/IOH, XapaKTCPHCTHKA




Poccuiicka
P
AJIEKTPOHH
asl IIIKO0JIAa.
Xnumus. 8
KJ1acc.
Ypok
«Yucteie
BelllecTBa
A CMECH.
Crroco0sl
pasneneHus
cMecei»

(https://resh.e
du.ru/subject/l
esson/152

2/start/)

4B crombue «TeMBbl 3aHATHIT» paccTaBIeHH! yKa3aTeld MPaKTHUeCKHX paboT Ams moaroToBky K BITP — *; k THA —
**: k BcOIT — ***,

3

YucTele BEIEeCTBa U CMECH.
Ilpakmuueckas paboma Ne 3*
«[TpoBeneHre OYUCTKN BOABI OT
PacTBOPUMBIX IIPUMECEN».
Ilpakmuueckas paboma Ne 4*
«Omnpenenenue BOIOIPOBOIHOM

U JMCTHJUTMPOBAHHOW BOJIBIY.
WHcTpyKTax Mo TeXHUKE O0€30MacHOCTH

1

PabGora B rpymnmax

IJid IUIaHWUPOBAHUA H

NPOBEACHUS
XUMHUYECCKOT'O
JKCIIEPUMEHTA o
pPa3IeIICHUI0  CMecei
BELIECTB;

* paboTa B rpymnmnax 1no

BBICTPAaUBaHUIO
pa3BEPHYTOrO

UCbMEHHOTO "
YCTHOTO OTBETOB C
onopou Ha
nHpopmanuio u3

ydeOHUKAa | JIpyrue
HMCTOYHUKH
uH(pOpMaIHH,
IrpaMOTHOE
HCIIOJIb30BaHNE
W3Y4EHHOT O
MOHSITUHHOTO
anmnapara
XUMUH.
@opma  nposedenus
3aHAMUL. TTPOBEICHUE
AKCIIEPUMEHTOB
(urpa),  TpoBeACHUE
npodecCHoHaATBLHOMI
pooBI, pelieHue
KEHCOB

Kypca

Poccuiicka
i
3JIEKTPOHH
as IIKoJIa.
Xumusi. 8
KJIacc.
VYpok «
Yuctele
BEIlleCTBA
U CMECH.
Croco0sb!
paszaeieHus
cMeceny

(https://resh.e

du.ru/subject/l
esson/152

2/start/




Poccwuiickas
AIIEKTPOHHAS
IIKOJIA.
Xumus. 8
KJ1acc. Ypok
«Duznyeckue
1 XUMHYECKUE
SIBIICHUSL.
IIpusnaku
XHUMHYECKHUX
peaKkuui.
VcnoBus
TEUEeHHA U
BO3HHKHOBEHH
a1
XUMHYECKHUX
peaKLHii»
(https://resh.e
du.ru/subject/l
esson/148

5/start/)

Poccuiickas
AJIEKTPOHHAS
[IKOJIA.
Xumust. 8
KJ1acc. Ypok
«Du3nueckue
A XUMHYECKHUE
SIBIIEHHUS.
[Ipu3naku
XUMHYECKUX
peaKuui.
YcnoBus
TEUEHHUS U
BO3HHUKHOBEHU
P’
XUMHYECKAX
peaKumii
(https://resh.e
du.ru/subject/l

esson/148
S/start/)
Du3nYeCKne 1 XUMUIECKHE Poccuiicka
Yyactue B
asieHus. Ilpakmuueckaa paboma s
No 5% 00CYX/I€HUH pa3Inuus IIEKTPOHH
«M3yuenne Npu3HAKOB XMMUYECKHUH busnueckux M1 ag mikona.
XHMHYECKUX ABICHUA, | Copnepian
00BsICHEHUN MX | ye kypca
CYIIHOCTH C TOYKH | (Xyumus»
3peHuA aTOMHO- | (https://res
MOJICKYTAPHON h.edu.ru/su
TEOpHH; bject/29/)




pEeaKIuii: BbIACICHUE U
MOTJIOIIECHUE TEILIAY.
HNHCTpyKTaX MO TEXHUKE
0€e30MacHOCTH

y4acTHe B

00CyXICHUHN
MPU3HAKOB
XUMHYECKHX
peakiui, yCI0BUS UX
MPOTECKAHUS;

ydactue B Oeceze o

KJIacCU(UKAIUN
XAMHYECKUX PEeaKuuin
(mo 4mcnmy W CcocTaBy
pearupyomumux u
oOpasyromuxcs
BEIIECTB).

* pabora B rpymnmnax 1o

CJIETOBaHHIO
paBUIaM
MI0JIb30BaHUS
XAMHYECKOM TMOCYHO0MN
U 71a00pPaTOPHBIM
o0opynoBaHueM, a
TaKKe paBUiIaM
oOpareHus C
BEIIECTBAMHU B
COOTBETCTBUU c
WHCTPYKIASIMHA 1o
BBITIOJTHEHUTO
71a00paTOPHBIX

XUMHUYECKUX OIIBITOB.
Dopma  nposedenus
3aHAMUL. TIPOBEICHUE
9KCHEPUMEHTOB

(urpa), TMCKYCCHS,
Oecena, oOcyxIeHHe,
peLIeHNE KENCOB

Poccwuiicka
A
AIEKTPOHH
as IIKoJIA.
Conepxan
ue Kypca
«XuMus»
(https://res
h.edu.ru/su
bject/29/)




Poccuiicka
s
3JIEKTPOHH
as IIKoJIa.
Conepxan
ue Kypca
«XUMUSI
(https://res
h.edu.ru/su
bject/29/)

Tema 2. Baskneiilme npeAcTaBuTeIM Heopranuieckux semects (11 yacos)

Hpe,[[CTaBJ'IeHI/IH O rasax.

Ilpakmuueckas paboma Ne 6*[***
«OrmpeeneHne cocTaBa Bo3ayXay.
NHCcTpyKTaX 10 TEXHUKE

0€30I1aCHOCTH

1

VYuyacrtue B Oecene o

PACKpBITUH CMBbICIIA
W3Yy4aeMbIX [TOHATHH,
IIPUMEHEHHUE MTOHATUI
IIPY ONMCAHUU
CBOICTB BEILIECTB U UX

MPEBpAILICHUH;

pabota B mapax 1o
COOJIIOZICHUIO TPABUIT
0e30macHoil paboThI B
nabopaTopuu npu
UCTOJIb30BAHUHU
XAMHYECKON MOCYABI
1 o0opynoBaHus, a
TaKXKe MPABUIT
oOparteHus ¢
TOPIOYNMHU
BElIECTBaMHU B OBITY;

* paborta B mapax 1o

TUTAHUPOBAHHIO U
MIPOBEJICHUIO HA
MPAKTUKE XUMUYECKUX
9KCIIEPUMEHTOB,
MpOBEJICHHE
HAOJII0ICHUS,
dbopmynupoBaHue
BBIBOJIOB TIO
pe3yibpTaTam
HKCIIEPUMEHTA.
@opma  npoeedenus
3aHAMuUL. TIPOBEICHUE
JKCIIepUMeHTa (Urpa),
MIPOBEICHUE
npodeccrnoHaIbHON
pooBI, pelieHne
KelcoB, becena

Poccuiicka
s
3JIEKTPOHH
as IIKOoJIa.
Conepxan
He Kypca
«XUMHUI»
(https://res
h.edu.ru/su
bject/29/)




Poccuiicka
s

AJIEKTPOHH
ast IKoJIa.
Conepxan
ue Kypca
«XuUMHUA»
(https://res
h.edu.ru/su
bject/29/)
TepMoXUMHUUYECKUE YPAaBHEHHUS. TleSTeTBHOCTS Poccuiicka
Ilpakmuueckasn paboma Ne T* A
«M3yueHne 9K30TEPMHYECKHX 00yqaromuxcs DIIEKTPOHH
peakiity. Ilpakmuueckas paboma Ne BBICTpanBacTCs ast MIKOJIA.
g* COTNIACHO  TIPABHJIAM | Conepian
«M3y4eHne SHIOTEPMUYECKUX OesonacHoi paboThl B | pe kypca
peakuuii». MHCTpyKTaXx 10 11a00paTOpUM U ILIAHY | (Xpmmusi»
TEXHUKE OE30MacHOCTH [TPOBC/ICHHA (https://res
9KCIIEpUMEHTA, h.edu.ru/su
orpezensercs ¢ | bject/29/)
y4eToM TEMBI
BBITIOJIHAEMOMN
MPAKTUYECKOU
paboTHI.
Dopma nposedenus
3aHAMUL. TIPOBEICHUE
HKCIIEPUMEHTOB
(urpa), pereHue
KEHUCOB
Poccuiicka
s
AIIEKTPOHH
ast IKoJIa.
Conepxan
ue Kypca
«XuMHS»
(https://res
h.edu.ru/su
bject/29/)
PactBOpBHI. . JlesTenBHOCTS Poccuiicka
IlIpakmuueckasn paboma Ne 9* s
00yJaromHXCst DIIEKTPOHH
BBICTpanUBaeTCs st IKOJIA.
COTJIACHO MpaBHIIaM Cozeprkan
0e30macHO paboTHI B He Kypca
nabopaTopuu u «X UMY
«Habmoaenune 3a poctom TUTaHY TTPOBEICHUS (https://resh.ed

Kpuctainos». Ilpakmuueckan
paooma Ne 10*

«3yueHne cCBOMCTB
MEPEHACHIIIIEHHBIX PAaCTBOPOBY.
HNHCTpyKTaX 1O TEXHUKE
0e30MmacHOCTH

HKCIEPUMEHTA,
olnpenensercs ¢
Y4€TOM TEMBI
BBITIOJIHAEMOM
[IPaKTUYECKON
pabotbl. Popma

u.ru/subject/29/

)




npogedeHUs 3aHAMULL:

IIPOBE/ICHUE
HKCIIEPUMEHTOB
(urpa), pereHue
KEHCOB
Poccuiicka
AJIEKTPOHH
as IIKoJja.
Conepxan
ue Kypca
«XuUMHUA»
(https://res
h.edu.ru/su
bject/29/)
PactBopsI. JleATeIbHOCTS Poccuiicka
Ilpakmuueckasn paooma Ne 11* A
«IIpoBezieHue peakiuu obyqatomuxes 3JIEKTPOHH
Pa3IOKEHUs. KPUCTAILIOTHIPATAY. BLICTpanBacTCs ast IKoIa.
WHCTpyKTaX 10 TEXHUKE O€3011aCHOCTH COIJIACHO  TpaBUIAM | Conepikan
besomacHoi paboOTEl B | ye kypea
1a00paTopuu U IIAHY | («XuMusi»
IPOBCACHNA (https://res
OKCICPUMCHTA, h.edu.ru/su
onpezensercs ¢ | bject/29/)
y4eTOM TEMBI
BBITIOJIHAEMOU
IIPaAKTUYECKON
paboTHI.
Dopma npogedenus
3aHAMUL. TIPOBEICHUE
AKCIIEPUMEHTOB
(urpa), peuieHue
KEHUCOB
Poccniicka
o
AJIEKTPOHH
as IIKoJja.
Conepxan
ue Kypca
«XuMHs»
(https://res
h.edu.ru/su

bject/29/)




9- Knaccudukanus Poccuiicka
. VYyactue B
10 HEOPTraHUYECKUX COCIUHEHUM. s
Ilpakmuueckasa paooma Ne 12*** 00CYKICHHH 3JIEKTPOHH
«Penienue sKcriepuMeHTaIbHbBIX 3a/1a4 KIIacCH(pUKauu ast IKoJa.
o teMe «OcHoBanus. TemioBoi H3yJaCMbIX BCIICCTB Conepxan
s deKT peakuu rupoKCuIa HaTPHs 110 COCTaBy U He Kypca
c CBOCTBAM; - «XuMHs»
YIIIEKHCIIBIM Ta30M. (https://res
Hpaxmuueckaa padoma No 13*** TPOTHO3MPOBAHNE h.edu.ru/su
«Pelenne SKCIepUMEHTAIBHBIX CBOMCTB BCIICCTB Ha bject/29/)
3amad 1o TeMe «OCHOBaHUS. OCHOBE 00X .
Peakrus XUMHUYECKUX CBOMCTB
HelTpanmzauuny. MHCTpyKTax M3YydCHHBIX
0 TEXHHUKE 6E30IaCHOCTH KI1acCOB/TpyTII
BEIIECTB, K KOTOPBIM
OHH OTHOCSTCS;
* paborta B rpymnmax 1no
COOJIIOZICHUIO TIPaBHII
Oe3omacHO paboOThI B
naboparopuu npu
UCIOJIb30BaHUU
XUMHYECKOHN NOCYIbI U
00opyoBaHus, a
TaKxKe paBuI
oOpareHus c
TOPIOYHMHU
BEII[ECTBAMHU B OBITY.
@opma  nposedenus
3auamuil: TPOBEIECHUE
AKCIIEPUMEHTOB
(urpa), peuieHue
Ke¥coB, 00CyXIeHue,
Oecena
Poccniicka
s
3IEKTPOHH
as IIKoJa.
Conepxan
ue Kypca
«XUMU»
(https://res
h.edu.ru/su
bject/29/)

Tema 3. Ilepuoanuecknii 3axkoH u Ilepuoanyeckasi cucrema XumMH4eckux 3aemenros /1. H.
Menpeieesa.
CtpoeHue aToM0B. XUMHU4ecKas cBsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (13
4acoB)




11- [ Ilepuoanueckuii 3aKOH. p Poccuiicka
aCKpBITUE CMBICIIA
12 [Iepuonnueckas cucrema . s
xumuueckux snementos /1. U. U3YydaCMbIX IIOHATHU U [ 3;ieKTpOHH
MenneneeBa. CTpoeHHE aTOMOB. Hepuonuyeckoro ast mIKoJIa.
Ilpakmuueckas paboma No 14*[** 3aKOHa, Conepxan
«MopenupoBaHue CTPOCHHS MOJIEKYJ obnscHenne cpsp | AC Kypea
IIPH IOMOILY PUCYHKOB, MOJIETIEH, «XUMHUS»
AJIEKTPOHHBIX U CTPYKTYPHBIX HOJIOKCHIS  SIICMCHTA | (hitps://res
bopmyi». MHCTpYKTaX MO TEXHUKE B Iepuosmteckolt | ody ru/su
6e30MacHOCTH CHCTCMC  C COCTABOM | phiact/29/)
aToma,
pacnpeeneHueM
JJEKTPOHOB 1o
JHEPTEeTHICCKUM
YPOBHSIM, oJI-
YPOBHSIM U OpOUTAIISIM
y aroMOB  MEPBBIX
YEeThIPEX MEPUOJIOB;
MOJICTTUPOBAHUE
CTpOEHHE aToMa,
HEPreTHYECKHUX
YPOBHEW U
IIOJYPOBHEM NpH
TIOMOIIIA PUCYHKOB,
ANEKTPOHHBIX
KOH(UTYypauuii u
ANEKTPOHHO
rpapudeckux Gopmyi;
BBICTpaUBaHUE
Pa3BEPHYTHIX
MMUCBMEHHBIX U
YCTHBIX OTBETOB C
Onopoi Ha
UHPOPMALIUIO U3
y4yeOHUKa M JPYTrux
UCTOYHUKOB, B TOM
yucne MaTepuera.
@opma nposedenus
3aHAMuUL. TPOBEAECHUE
IKCIIEPUMEHTOB
(urpa), pemienue
KeiCcoB, 00CYXKICHHE,
Oecema, MO3TOBOI
HITYpM
Poccuiicka
s
ANEKTPOHH
as IIKoJa.
Conepxan
ue Kypca
«XuMHS»
(https://res
h.edu.ru/su

bject/29/)




13

OKHUCIIMTEIIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIIHH.
Ilpakmuueckas paboma Ne 15*/**
«OmnpeneneHne KUCIOTHOCTH
MOYBE. THCTPYKTaX 110 TEXHUKE
0e30IMacHOCTH

Omnpenenenue

CTENeHEeW OKMCIICHHUS
adTOMOB XHMMHYCCKHX

3JIEMEHTOB o
dbopmynawm,
COCTaBJICHUE
dbopmynel  OMHAPHBIX
COeIMHEHUN o

CTCIICHHU OKHUCICHUA
adTOMOB XHMMHYCCKHX
QJICMCHTOB,

* pabora B rpymnmnax 1no

COOJIOZICHUIO TIPABHII
Oe3omacHOil paboThl B

nabopaTopuu npu
UCIIOJIb30BAHUH
XMMHUYECKOH MOCY/IbI U
o0opy0BaHus, a
TaKKe MPaBUIT
oOpareHus c
TOPHOYUMHU

BEIIECTBAMHU B OBITY.
@opma  nposedenus
3aHAMUL. TIPOBEICHUE

HKCIICPUMEHTOB
(urpa), pelieHue
KelcoB, 00CYyXIeHHeE,
Oecena, MO3TOBOH
IITYpM, TPOBEJICHHE
po¢eCCHOHATBHON

pOOKI

Poccuiicka
s
AJICKTPOHH
asl IIKoJIA.
Conepxan
ue Kypca
«XuMus»
(https://res
h.edu.ru/su
bject/29/)




Poccuiicka
s

ANIEKTPOHH
ast IIKOJIa.
Conepxan
ue Kypca
«XHUMHD»
(https://res
h.edu.ru/su
bject/29/)
14 | OxwucautenbHO- Poccuiicka
Omnpenenenue
BOCCTAHOBHTEJIBHBIC PEAKIINH. B s
Ipaxmuueckasn paboma Ne 16** CTCICHCH OKMCICHU SIIEKTPOHH
«Omnpenenenue pH B xoze aTOMOB XUMHYCCKHX asi LIKOJIa.
OKHUCITUTEIIbHO-BOCCTAHOBUTEIIbHBIX SJICMCHTOB 110 Conepxan
peakuuii». MHCTpyKTaX MO TEXHUKE hopmynam, ue Kypca
0e3011acHOCTH COCTaBJICHUC «Xumusi»
dbopMyIibI 6“1/1HapHLIX (https://res
COEMHEHUH 110 h.edu.ru/su
CTETIEHU OKUCIICHUS bject/29/)
aTOMOB XMMHUYECKHX
3IIEMEHTOB;
* pabota B rpymnmnax no
COOIOACHUIO TIPABUII
Oe3omacHOil paboThl B
nabopaTtopuu npu
UCTOJIb30BAHUHU
XMUMUYECKOH MOCyIbl U
o0opy0BaHus, a
TaKKe MIPaBUI
oOpareHus c
TOPIOYNMHU
BEIIIECTBAMHU B OBITY.
Dopma  nposedenus
3aHAMUL. TTPOBEICHUE
HKCIIEPUMEHTOB
(urpa), penieHue
KelicoB, 0O0CYyXIeHue,
Oecena
Poccuiicka
s
AIIEKTPOHH
ast IIKOJIa.
Conepxan
ue Kypca
«XuMHUA»
(https:/Ires
h.edu.ru/su

bject/29/)




15

[IpoekT — 310 TIpOCTO

IIpoBencHue

IPOEKTHO-
HCCIIEI0BATENBCKOM
paboTHI 1O
BBIOpaHHOI Teme;

HCIIOJIB30BaHHUC

KT nnsg co3manus
MOJIeIeH, MOATOTOBKH
MpE3EHTAaLNM,
JIOKJIAJ0B I10 TEME.
Dopma nposederust
3aHAMUIL:
oOcyKeHue,
JIUCKYCCHUS, PEIICHHE
KEHCcoB

16

Pabora Hax npoekToM

[IpoBenenue

IPOEKTHO-
UCCIIEIOBATEIHCKON
paboThI IO
BBIOpPAHHOM TEME;

HCIIOJIB30BaHHUC

UKT nng coznanus
MoJieNiel, TTOATOTOBKH
IIPE3EHTALNM,
JIOKJIAJIOB TI0 TEME.
Dopma nposederust
3aHAMUIL:
o0cyxIeHue,
JIMCKYCCHSl, PELICHUE
KeMcoB

17

3amuta npoekra. [loaBenenne nToros

BeicTpanBanue

Pa3BEPHYTHIX YCTHHIX
OTBETOB. Popma
npo8eoeHUs. 3aHAMUL.
3aIUTa MPOCKTOB B
dhopme urpsI

9 kiacc (17 4gacoB)

Tema 4. BemecTBa u xXuMnueckue peakuuu (5 4acoB)




Poccuiicka
s

3JIEKTPOHH
ast mIKoJIa.
Conepxan
ue Kypca
«XuMHs»
(https://res
h.edu.ru/su
bject/29/)
18 [TonsiTHE O CKOpOCTH Poccuiicka
o OOBbscHeHue U
XUMHUYECKON pPEaKIUu. A
Ilpakmuueckaa paboma Ne IIPOTHO3HPOBAHUC 3IIEKTPOHH
17%*[*** «I3y4yeHue BIUSHUSL 3aBHCUMOCTH as IIKoJa.
pasIUyYHBIX (HaKTOPOB HA CKOPOCTH CKOPOCTH XUMHYECKOH | Copepskan
peakuumn». MHCTpyKTaX MO TEXHUKE pcaKiyu ot ue Kypca
0€301acHOCTH pasIMYHbIX (aKTOPOB; «XuMus»
(https://res
IJITAHUPOBAHUE U hedu.ru/su
OCYIIECTBIICHUE Ha bject/29/)
MIPaKTUKE
XUMHUYECKUX
AKCIIEPUMEHTOB,
IIPOBE/ICHHE
HaOJIIOIeHN,
¢dbopMynupoBaHue
BBIBOJIOB I10
pesynbTaTam
AKCIIEPUMEHTA.
Dopma  nposedenus
3aHAMUL. TPOBEICHUE
IKCIIEPUMEHTOB
(urpa), pelieHne
KelcoB, 00CyXIeHue,
Oecena, MO3TOBOM
mWTYypM
Poccniicka
s
3JIEKTPOHH
ast mKoJa.
Copnepxan
ue Kypca
«XUMU
(https://res
h.edu.ru/su
bject/29/)
Poccniicka
o
AIIEKTPOHH
as 1mIKosa.
Conepxan
ue Kypca
«XuMHS»
(https:/Ires
h.edu.ru/su

bject/29/)




19 DNEKTPONUTHYECKAs TUCCOLIUALIMSL. VuacTie s Poccuiicka
Ilpakxmuueckas paboma Ne s
18**[*** «Pemenne 00CYKICHHH ~ CMBICIIA AJIEKTPOHH
HKCHEPUMEHTAIBHBIX 337a4 10 M3yJaeMbIX HOHATHH, | ag mkosa.
TeMe: «DJIEKTPOJIUTHYCCKAs a  TaKike  CMbICIA | CopepxaH
peakiysy». MHCTPYKTa) 110 TEXHHUKE Teopun 5 ue Kypca

AIIEKTPOJIUTUUECKON «X MUY

AMcCconHanum, (https://res

IUTAaHUPOBAHKE U h:edu.ru/ su

bject/29/)

OCYILIECTBIICHHE HA

MIPaKTUKE

XUMHYECKHX

HKCIIEPUMEHTOB,

MIPOBEJICHHE

HaOII0ICHUS,

0e301acHOCTH. dbopmynupoBaHue

BBIBOJIOB 11O

pe3ynbTaTam

HKCIIEPUMEHTA;

* paborta B rpymnmax 1no

COOJIIOZICHUIO TPaBHII

Oe3omacHoil paboThl B

nabopaTopuu pu

UCIOJIb30BaHUU

XAMHUYECKOW MOCYIbI U

00opyoBaHusl.

Dopma  nposedenus

3aHAMUL. TPOBEICHUE

IKCIIEPUMECHTOB

(urpa), pelieHne

KelcoB, 00CyXIeHue,

Oecena
Poccniicka
s
ANEKTPOHH
as IIKoJa.
Conepxan
ue Kypca
«XuMHs»
(https://res
h.edu.ru/su

bject/29/)




20 | DnektponuTHYEcKas AUCCOLMALIMS. [IaHIpoBaHIe 1 Poccuiicka
Ilpakxmuueckas paboma Ne 19*/** p s
«W3yueHue BIUSHUS TEMIIEPATYPBI OCYHMICCTBICHUE Ha | spekTpoHH
Ha JTUCCOLHAIIAIO. MIPaKTUKE ast IIKOJIA.
Ilpakmuueckasn paboma Ne XHAMUHCCKHX Copepxan
20*/** «3y4eHune BIUSHUSL 9KCIEPUMCHTOB, ue Kypca
KOHIEHTpPAlUKU pacTBOpa HA IIPOBCACHUE «XuMHs»
JIACCOLAALIUAOY. Ha0II0/IeHUS, (https://res
Ilpakmuueckas paboma No 21*[** opmymnupoBaHue h.edu.ru/su
«3yueHne BIUSHUS PACTBOPUTEIS BBIBOJIOB IO - bject/29/)
Ha JMCCOLIUALINION. pesylbTaTam
Hpaxkmuueckasa padoma Ne 22**[*** SKCICPUMCHTA,

«Ornpenenenue KOHIIEHTPAIH COJIH - paboTa B rpyIax 1o
M0 AJIEKTPONPOBOJIHOCTH PACTBOPAY.
HHCTpyKTaX MO TEXHUKE CO6HIOHGHIEIO TTpaBiiI
6C30MACHOCTH 6e3omacHoOil paboThI B
nmabopaTopuu npu
UCIOJIb30BaHUU
XUMHUYECKOH MOCYIbI U
000pyI0BaHUA.
@opma  nposedeHus
3aHAMUL. TPOBEICHUE
IKCIIEPUMECHTOB
(urpa), peuieHue
KeHcoB, 00CyXIeHue,
Oecena, mpoBeIeHUE
npodeccnoHanbHOM
poObI
Poccniicka
s
JJIEKTPOHH
as IIKoJIa.
Conepxan
ue Kypca
«XuMHS»
(https://res
h.edu.ru/su

bject/29/)




21 Peakiiny norHoro ooMeHa. 2 Poccuiicka
[lnanupoBanue u

-22 | Ilpakmuueckan paboma Ne 23* s
«Pelienre dKCIEPUMEHTAIBHBIX 3a1a4 OCYHMICCTBICHUE Ha | 5pexTponH
no Teme «Peakuus HeWTpaIH3aIUHL. HPaKTHKE ast IKOIIA.
B3aI/IMoU/:[eI7ICTBI/Ie THIPOKCH/A HATPHS C XUMHHCCKIX Conaepxan
COJISTHOM KHCJIOTOI/I»;< *I*Ipakmultecmﬂ EK‘;T;I’EE’I;I;TOB’ ue kypea
paooma  Ne  24%*] «Perenue Hg6n Kfl XIS
IKCHCPUMCHTAIBHBIX 3a7a4 10 TEeMe ACHHA, https://r
«Jleruaparanus coJieii». opmymnupoBaHue (https://res
Hpakmuueckaa paboma Ne 25%/** BBIBOZIOB 1o h:edu.ru/su
«Omnpenenenne XJIIOPHI-HOHOB B pesylbTaTam bject/29/)
OUTHEBOH  BOH26*/**  «Onpenenenue 9KCIICPUMCHTA,

HUTPAT-HOHOB B UTATEIbHBIX - paboTa B rPYIIAX Mo
pacTBOpax C [IOMOIIIBIO
HOHOCEJIEKTHBHOTO DJIEKTPOIay. CO6HIOHGHIEIO TIpaBl
WHCTpYKTaX M0 TEXHUKE O€30IIaCHOCTH GesonacHoll paGoTE! B
nmabopaTopuu pu
UCIIOJIb30BAHUH
XUMHYECKOH MOCY/IbI U
000pyI0BaHUA.
Dopma  nposedenust
3aHAMUL. TPOBEICHUE
9KCIIEPUMEHTOB
(urpa), peuieHue
KeHcoB, 00CyXIeHue,
Oecena
Poccniicka
bl
AIIEKTPOHH
ast IIKOJIa.
Conepxan
ue Kypca
«XUMU»
(https://res
h.edu.ru/su
bject/29/)
Tema 5. HemeTta/iibl M ux coenHenus (4uaca)

23 | TamoreHsl. 1 Onpenernerue Poccuiicka
Ilpaxmuueckas paboma Ne 26*[*** o
«PerieHne 3KCrepuMEeHTaTbHBIX XJIOpUJ-, OpoMHI- U AEKTPOHE
3agad 110 Teme «CBoicTBa OPOMHOIA MOIA-MOHOB B a5l IIKOIA.
Bogibii.*ﬂpaxmuuecxaﬂ paboma Ne pacTBope, Comepxan
27*[*** «Pemenue IUTAaHUPOBaHHE U | we Kypca
OKCIIEPUMEHTAIBHBIX 338724 10 TEME UMD
«Hewmerammel. ["anorensl. M3yuenue OCYIICCTBICHHC Ha httos://
(HU3HUCCKUX U XUMHUYECKUX CBOMCTB TpaKTHKe (https:/ires
xyopay». MHCTpyKTax M0 TEXHUKE XHUMHHCCKHX h:edu'm/su
6E30MACHOCTH JKCIIEPUMEHTOB, bject/29/)

pOBEICHHE
HaOJIIOIeHY,
dbopmynupoBaHue
BBIBOJIOB o

pe3ynbTaTam




AKCIIEPUMEHTA;

pabota B rpymnime 1o

COOJIFOJICHUIO TIPaBHJI
0e3omacHoil paboTHl B

nJabopaTopun npu
HCIOJIb30BaHUU
XUMHYECKOHN NIOCYIbI U
000pyI0BaHUA.

@opma  nposedenus
3ansmuil: TPOBEIICHUE
IKCIICPUMEHTOB
(urpa), perieHue
KEHCOoB, O00CYXIeHHE,
Oecena

Poccuiicka
s
AIIEKTPOHH
ast IKOJIa.
Conepxan
ue Kypca
«XuMHs»
(https:/Ires
h.edu.ru/su
bject/29/)
24 | DOnementsl VA-rpymnibl. [liaEuposanne Poccuiicka
Ilpakmuueckaa paboma Ne o
28**[*** (Perenue OCYHICCTBJICHUC Ha 3JIEKTPOHH
AKCICPUMEHTAIBHBIX 33124 110 TEME HPAKTHKC ast TIIKOJIA.
«OCHOBHBIE CBOICTBa XAMAHCCKAX Conepxan
AMMIAKAY. IKCIIEPUMEHTOB, e kypea
Ilpakmuueckaa paooma Ne TPOBCACHHE «XIMS Y
29%*[*** «Onpeyenenne HabumrozeHN, (https://res
aAMMHAUYHOM CETMTPBI ¥ MOYEBHUHBIY. (popmymposarme h dp u/
WHCTPYKTaX MO TEXHHUKE BBIBOAOB 1o -CCU.TU/SU
6€30IMaCHOCTH pesy/ibTaTaM bject/29/)
IKCIIEPUMEHTA,;

paboTa B rpyrmrme mno

COOJTIOICHUIO TIPABUJT
6e3omacHoil paboThl B

Jaboparopun npu
UCIOJIb30BAHUH
XMMHUYECKOH MOCY bl H
000py10BaHUSI.

@opma  npoeederus
3auamuil: TPOBEIECHUE
IKCIIEPUMEHTOB
(urpa), perieHue
Ke¥coB, 00CyXIeHue,
Oecena




Poccuiicka
P’

AJIEKTPOHH
as IIKoJa.
Conepxan
ue Kypca
«XuMHs»
(https://res
h.edu.ru/su
bject/29/)

25- | Pemenwue 3amau 2 I Poccwuiicka

poBeneHue

26 . s

BBIUUCIICHHH 110 SICKTPOHH

XUMHAYCCKHM

YPaBHEHUSM. i HIKoIa.

Dopma npogederust Conepxan

3aHAMUL. PEIICHUE e Kypca

KeCcoB, 00CyKIeHHe «Xumus
(https://res
h.edu.ru/su
bject/29/)

Tema 6. MeTa/ibl M HX coequHeHus (3 yaca)

27 | Mertamsl. 1 Iliasuposanue @ Poccuiicka
Ipaxmuueckasn paboma Ne 30*/** o
«MoJenupoBaHie METAJUTMYECKON OCYHMCCTBICHUC Ha | 5iexTponn
KPUCTAJUTHYECKOH PEIISTKI». TPaKTHKE ast IIKOIIA.
WHCTpyKTaX 10 TEXHUKE O€30MacCHOCTH XUMHICCKUX Conepran

9KCIIEPUMEHTOB,

MIPOBEICHUE e Kypea
HAGITIOICHYS, «XUMHI»
(bopmynupoBaHue (https:/ires
BBIBOJIOB no | h.edu.ru/su
pesyibTaTam bject/29/)
IKCIIEPUMEHTA;

paboTa B rpymme 1o

COOJTIOICHUIO TIPABUJT
6e3omacHoil paboThl B

Jaboparopun npu
UCIIOJIb30BAHUH
XMMHUYECKOH MOCY/IBI 1
000py10BaHUSI.

Dopma nposederus
3auamuil; IPOBEACHNE
HKCTIEPUMEHTOB
(urpa), peuieHue
Ke¥CcoB, 00CYKIeHNE




Poccuiicka
s

AJIEKTPOHH
as IIKoJja.
Conepxan
ue Kypca
«XuUMHUA»
(https://res
h.edu.ru/su
bject/29/)
28 Meramisl A-rpynm. Tnanuposanue Poccuiicka
Ilpakmuueckas paboma No 31**[*** A
«PenieHne SKCreprMMEHTANIBHBIX 3a/1a4 OCYHICCTBICHUC  HA | 5y eprponn
i MPaKTUKE
o TeMe «Kanbuuii u ero coeAMHEeHHUs. p a5 IKOTA.
XUMHYECKHX
Conepxan
HKCIIEPUMEHTOB,
NIPOBE/ICHUE H;Kypca
HAOJIIOIeHUS, « HM_H’I»
bopMyaHpOBaHHe (https://res
BBEIBOIOB o hZEdU.rU/SU
pe3yabTaTam bject/29/)
HKCIEPUMEHTA;
B3anmoneiicTBre N3BECTKOBOM BOBI C
* pabota B rpymne no
YTIEKUCIBIM Ta30M.
WHCTpYKTaX M0 TEXHUKE O€30MaCHOCTH CO6HI0HGHIEI0 HpaBuit
0e301acHoil paboThI B
naboparopuu npu
UCTOJIb30BAHUHU
XMUMUYECKOH MOCYAbI
U 000py/IOBaHMSL.
Dopma npogedeHus
3ausamuil; IPOBENCHNE
HKCIIEPUMEHTOB
(urpa), peuieHue
Ke¥coB, 00CyKIeHne
29 | Meramisl b-rpymm. Ilnaruposasue Poccuiicka
Ilpakmuueckasn pavoma Ne 32*[*** s
«Pemienne dSKCIEpUMEHTAIBHBIX 33184 OCYINECTBICHUC Ha | 5pexTponH
. MIPAKTUKE
no teme: «Keneso Oxucnenue xenesa XEMquCKHX ast IIIKOJIA.
BO BJIQ)KHOM BO3IIyXE». Conepsan
WHCTPYKTaX MO TEXHUKE OE€30MaCHOCTH SKCTICPUMCHTOB, e K
ypca
MIPOBE/ICHUE <
HaOIIOACHNS, « HM.H’I»
(dopmynrpoBaHue (https://res
BBEIBOIOB o h:edu.rU/SU
pe3yabTaTam bject/29/)
AKCIIEPUMEHTA;

pabota B rpymrme mno

COOJTIOICHUIO  TIPABUJT
0e3omacHOil paboOThI B
nabopaTopun pu
HCIIOJIL30BaHUU

XUMHYECKOHN NTOCYIbI U




000py10BaHUSI.
Dopma npogedenus
3aHAMUL. TIPOBEJICHUE
HKCIEPUMEHTOB
(urpa), peuieHue
KEWCOB, 00CYXKICHHE

Poccuiicka
s
AJIEKTPOHH
as IIKoJja.
Conepxan
ue Kypca
«XuMU»
(https://res
h.edu.ru/su
bject/29/)
Tema 7. Xumus U okpy:kawimas cpeaa (5 4acon)
30 | OCHOBBI 3KOJIOTHYECKOW TPaMOTHOCTH. 1 Poccwuiicka
[IpoBenenue
XHUMH4YeCcKoe 3arps3HEHUE aq
OKpY’Kalomen cpesl */**, MaTeMaTHIeCKUX SNEKTPOHH
BBIYHCIICHHH 110 R
XUMHYECKUM
YpaBHEHUSM. Cogepxan
Dopma nposedenus e Kypea
3auAMUIL: PENICHUE «XuMHA»
KeifcoB, obcykaeHne f]httdpS:// r/es
.eau.ru/su
bject/29/)
31 | Okomnoruueckue MpoOIeMbl, CBSI3aHHBIE 1 ITposenenme Poccuiicka
C  COGOMHEHMSIMH yTJepoja, a3oTa, o
Cepbl, TSHKCITBIX METAIIOB */**, MaTeMaTHaCCKuX IIEKTPOHH
BBIYHCIICHUH 110
XUMHUYECKUM ai IlkoJa.
YpaBHCHHUSIM. Conepian
@Dopma npogedeHus He Kypea
3anamuil; pereHne «Xumus»
KeiicoB, 00CyKaeHue ﬁhttdpSZ// r/es
.eau.ru/su
bject/29/)
32 | IlousTtue o mpeneiabHO AOMYCTUMOM 1 N Poccuiicka
ek poBeneHue
konneHtpanuu Bertects (IJIK) */**. A
MaTeMaTHIeCKnX IEKTPOHH
BBIYHCIICHUH 110 a5t IIKOJIA.
XUMHUYECKUM Cozeprkan
YpaBHEHUSIM. He Kypca
Dopma ivapoee()enwz OAMIEST
3auamuil; perieHue (https://res
KeHiCcoB, 00CyxkaeHue h.edu.ru/su

bject/29/)




33 | Pabota Hag mpoeKTOM 1 - TIpoBeneHue

MIPOEKTHO-
UCCIIEIOBATEIIHCKON
paboThI IO
BBIOpPAHHOM TEME;

* HCIIOJIB30BaHUC

UKT nng coznanus
MOJeJIeEH, MOArOTOBKHU
Mpe3eHTalNM,
JIOKJIaZIOB IO TEME.
Dopma npogederust
3aHAMUL. PEIIeHne
KEMCoB, 00CyXICHUE

34 | 3ammra npoekra. [loaBeneHmne UTOros 1
& p el - BelcTpanBanue

Pa3BEPHYTHIX YCTHBIX
OTBETOB. Popma
npoGedeHUst 3aHAMULL:
3alIuTa MPOeKTa,
JUCKYCCHS,
o0cyxeHue

ABTOp MpPOrpamMMmbI:
JleckoBa JIunus HukonaeBHa,
PETHOHANIBHBIN THIOTOP MO HpeaMeTy «buosorus»

BOY AIIO «MuctutyT passutus oopazoBanust OMckoi odnactmy Omck 2023
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