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HOACHUTEJBHASA 3AIIMCKA
Pabouas mporpamma mo xumuu B 11 kimacce coctaBieHa Ha ocHoBaHMM DelnepanbHOTO TOCYIapCTBEHHOTO CTaHIApTa OCHOBHOTO OOIIETO
oOpa3oBanusi, ocHoBHOU OOpa3oBatenbHOi iporpammbl MBOY «Poccommuckas CII umenn ['epost Coerckoro Coroza M. ®@. bubwumenay,
yueOHoro miaHa Ha 2021-2022 y4eGHblit o1 10 y4eOHOMY MTPEIMETY XUMHUSL.

HEJIN U 3AJTAYN ITPEIIOJABAHUA XUMUHU

OO0urue meu npenoJaBaHusi XMMHU HA 0a30BOM YPOBHE B cTapliei 1IKoJie:

J OcBoeHMe 3HAHUU O POJIM XMMHUU B CO3JJaHUM LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHBI MUPA, BAXKHEUIINX XUMUYECKUX TEOPHUSX,
MOHATHSX, 3aKOHAX.

J OBnazneHue yMEHUSMHU MPUMEHSTDH MOJIyd€HHbIE 3HAHUS Ul OOBSCHEHUS Pa3JIMYHBbIX XMMHUYECKHUX MPOLECCOB U CBOICTB BELIECTB ; O
BKJIaJIe XUMUU B Pa3BUTUE COBPEMEHHBIX TEXHOIOTHH.

. Pa3BuTne mno3HaBaTeNbHBIX WHTEPECOB U HHTEIUIEKTYaJbHBIX CIOCOOHOCTEH, YMEHHMH CaMOCTOSTENBHOIO NOJy4YeHHs] 3HAHUM U3
Pa3INYHBIX HCTOYHUKOB.

. Bocrnutanue yOexaeHHOCTH B MO3UTUBHOM POJIM XMMHUH B KU3HU COBPEMEHHOTO O0IECTBA, HEOOXOAUMOCTH XUMHUYECKA TPaMOTHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U OKPYXAIOLLEH Cpese.

. [IpuMeHeHne MoTy4YeHHbIX 3HAHUM U YMEHH 17151 6€301acHOT0 MCIOJIb30BaHUs BEIIECTB U MAaTEPUAIOB B OBITY, CEIbCKOM XO3SHCTBE U

Ha MIPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 33/1a4 B MIOBCEHEBHOM KU3HU, IPEIYNPEXKICHUS SABICHUHN, HAHOCAIINX Bpe 3J0POBBIO YEJIOBEKa
U OKpYKaroleu cpene.
esn u 3agaum, peniaemMple NMPU peaTu3anud padodye NporpaMmMsbl Mo MpeaMeTy:

J WuTerpanusi 3HaHUM MO HEOPraHUYECKOW M OPraHUYECKOM XMMHU C IENbi0 (OPMUPOBAHUS Yy YYAlIUXCS IEJIOCTHOW XUMHUYECKOM
KapTUHBI MUpa

. Pa3BuTHe noHUMaHMs MaTepUAIbHOCTH U IO3HABAEMOCTH €JMHOTO MUPA BEILIECTB

. Pa3BuTHe nmoHUMaHMs POJIM U MECTa XUMUU B CUCTEME HAyK O MPHUPOJIe

. dopmupoBaHue y 00y4Jaronuxcsi yMEHHs BUJETh U MOHUMATh [IEHHOCTh 00Opa30BaHUsI, 3HAUMMOCTh XUMUYECKOTO 3HAHUS I KaXkI0TO
Yel0BeKa He3aBUCUMO OT ero MpoeCCHOHATbHON IeATEIbHOCTH;

o PazButue ymeHnuit GpopMmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

o [Tpuobperenne oOy4yaroIUMUCS OMbITa PAa3HOOOPA3HOM /IEATENBHOCTH, MO3HAHUS U CaMOIIO3HAHMS; KIIIOYEBBIX HABBIKOB( KITIOYEBBIX

KOMHCTCHTHOCTCI\/’I), HMCIOIIUX YHHUBCPCAJIBHOC 3HAUCHUC JISI PA3JIMYHBIX BUAOB ACATCIIBHOCTU: PCHICHUA HpO6J’ICM, IMPUHATHA pemeHHﬁ,
IIOMCKa, aHaJIu3a u 06pa6OTKI/I I/IH(I)OpMaI_II/II/I, KOMMYHUKATUBHBIX HABBIKOB.

HporpaMMa OPHUCHTHPOBAHA HA UCIIOJIb30BAHUC yqe6HO-MeTOI[quCKOFO KOMIIJICKTA:



1. I'abpuenan, O. C. Xumus. 11 xnacc. bazoserit yposess : yaebnuk / O. C. 'abpuensa. — M. : Ipoda, 2014.

2. I'abpuenan, O. C. Xumus. 11 xi. : pabouas terpans k yueOnuky O. C. ['abpuensna «Xumus. 11 xmacc. bazoseiii ypoBens»y / O. C.

labpuensu, A. B. fAmykosa. — M. : [Ipoda, 2014.

3. l'abpuensan, O. C. Xumus. 11 k. : meroa.nmocodue k yaeobuuky O. C. 'abpuensHa «Xumus. 11 xnacc. bazoserit yposenby / O. C. ['abpuensH,

C. A. CnanxoB. — M. : JIpoda, 2014.

[TporpamMma mo xumuu 6a30BOro ypoBHs Juisi 11-To Kitacca — JIOTHYECKOE TPOJIOJDKEHUE Kypca OCHOBHOM IIKOJBI 1O XuMuH 8 — 9 Kiacca,
0a30BOTO Kypca oprannyeckoit xumuu 10-To Kiacca, mo3ToMy OHa pa3zpaboTaHa ¢ OTIOpOH Ha 3HAHWsA, MOJyueHHbIE B 8-9 kimaccax. OCHOBHBIE
TOHATHS, TCOPHH, 3aKOHBI XMMHH HM3YYarOTCsl BHOBh, HO Ha 0oJiee CI0XHOM ypoBHE. Takum oOpa3om oOecreunBaeTcs IMPEeMCTBECHHOCTH

OBLIASA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA

MEX1y OCHOBHOM U cTapiieil CTyleHIMH 00y4eHHUs.
MECTO YYEBHOI'O IIPEJJMETA B YYEGHOM IIVIAHE

B cootBerctBum ¢ yuebnsiM mnaHoM MBOVY «Poccommnckas CLI umenu I'epost Coetrckoro Coroza U. @. bubumesa» «Xumus» B 11
Kjlacce u3ydaercs 1 yac B Henento. [Ipu HOpMaTHBHOM NMPOTOIDKUTENILHOCTH y4yeOHOro rojaa 34 Henenw Ha MPOXOXKICHHE MPOTrPaMMHOIO

Marepuana OTBOIUTCS 34 4acoB B IOJ.

Y4yedHo —TeMaTHYeCcKUuil IJIaH

Ne Tema KonunuectBo B ToMm uncne
4acoB KonTpoJsibHbie IIpakTrnueckue u
paboTHI n1abopaTopHbIC PaOOTHI

1 | IleproqruecKuii 3aKOH ¥ CTPOSHHE aTOMa 3
2 CtpoeHue BemecTsa 7 5
3 DIEKTPOTUTHIECCKAS JUCCOIHAITIS 6 1 5
4 Xumudeckue peakiuu. Bemectsa 15 1 6
5 HrtoroBoe moBropeHune 3 2

Hroro 34 2 18




JIMYHOCTHBIE, IPE/IMETHBIE U METAIIPEJIMETHBIE PE3YJIbTATbBI
OCBOEHMS KYPCA

I/ISy‘lGHI/Ie XHUMHHU B CTapIHeﬁ MIKOJIC AaCT BO3MOKHOCTb JOCTUYb CICAYIOIHUX PE3YJIbTATOB B HAIIPABJIICHUHU JIMYHOCTHOI'O Pa3BUTUA:

1.

2.

BOCIIUTAaHHE POCCUICKON Tpa’kJaHCKOM WAEHTUYHOCTHU: MAaTPUOTU3MA, JIOOBU U yBakeHHIO K OTeuecTBy, YyBCTBa T'OPAOCTH 3a CBOIO
Ponuny, 3a poccHiiCKyI0 XMMHUECKYIO HAyKY;

(hopMHpOBaHHE 1IEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPaKTUKH, a
TaK)X€ COLIMATILHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U TyXOBHOMY MHOT000pa3Hi0 COBPEMEHHOT'O MUDA;

(¢bopMHUpOBaHHE OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIlMM K OOYYEHHIO W MO3HAHHIO, BHIOOPY Mpo(dUIbLHOrO 00pa3oBaHUs Ha OCHOBE MH(OpPMAIMH O CYLIECTBYIOIIMX Hpodeccusx u
JUYHBIX TPO(ECCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHMIO WHIMBUAYaJIbHOM 00pa3oBaTEeIbHOM TPAaEKTOPHH C Y4ETOM
YCTOWYMBBIX IO3HABATEIbHBIX HHTEPECOB;

dbopMupoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 0Opa30BaTENbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-HUCCIIEA0BATEIbCKOM,
TBOPYECKON M IPYTrUX BUAAX JIEATEIbHOCTH;

(opMupoBaHHE MOHUMAaHMsSI LIEHHOCTH 370POBOro M 0e30MacHOro o0pasa JKU3HHU; YCBOGHUE MPABWI MHIUBHUYAIbHOTO M KOJUIEKTUBHOTO
0€30I1aCHOTO MOBEACHUS B UPE3BBIYANHBIX CUTYAIUX, YTPOKAIOIINX KU3HU U 3J0POBBIO JIIO/IEH;

(dopMupoBaHHE NMO3HABATEIbHON U MH(YOPMAIIMOHHON KyJIbTYphl, B TOM YHCIIE Pa3BUTHE HABBIKOB CAMOCTOSITENILHON pabOThI ¢ yUeOHBIMU
IOCOOUSAMU, KHUTaMHU, TOCTYIIHBIMH UHCTPYMEHTAMU U TEXHUYECKUMHU CPEACTBaMU MH()OPMALIMOHHBIX TEXHOJIOT U,

(opMUpPOBaHHE OCHOB 3KOJIOIMUYECKOI'O CO3HAHMS Ha OCHOBE IPHU3HAHUS LIEHHOCTH XH3HH BO BCeX €€ MPOSBICHUSAX M HEOOXOIUMOCTH
OTBETCTBEHHOI'0, OEPEKHOTO OTHOILIEHHS K OKPYKaroLIeH cpele;

pa3BUTHE TOTOBHOCTH K pPELICHUIO TBOPYECKUX 337ad, YMEHHUS HaXOJIUTh AaJEeKBaTHbIC CIIOCOObI MOBEAECHUS M B3aUMOJAEHCTBUS C
napTHepaMu BO BpeMs y4eOHOM M BHEY4eOHOH AeATeNbHOCTH, CHOCOOHOCTH OLEHUBATh MPOOJIEMHBIE CUTYallul U ONIEPATUBHO IPUHUMATh
OTBETCTBEHHBIE PEIICHUS B PA3JIUYHBIX MPOIYKTHBHBIX BHUAAX JAEATENbHOCTH (ydeOHas IOMCKOBO-HCCIIEAOBATENIbCKasA, KIIyOHas,
IIPOEKTHasl, KPY>KKOBast U T. II. )

MeTaIIpeI[MeTHLIMI/I pe3yiibTaTaM OCBOCHUS OCHOBHOM O6pa30BaTCHBHOﬁ IporpaMmbl OCHOBHOI'O o6mer0 O6pa30BaHI/I$I SABJIAIOTCA:

1.

2.

OBJIaACHHUEC HABBIKAMH CaMOCTOATCIIBHOI'O HpI/IO6p€TeHI/I$I HOBBIX 3HaHHI>i, OopraHu3anun yqe6H0171 ACATCIIbHOCTHU, IIOMCKa CpPCACTB eé
OCYILICCTBJICHUA,

YMCHHC IUNIAaHUPOBATH IIYTH NOCTHIKCHUSA IIeJe Ha OCHOBE CaMOCTOSTEIBHOTO aHalIu3a y'CJ'IOBI/Iﬁ U CpCACTB UX NOCTUKCHUS, BBIACIIATH
AJIbTCPHATUBHBIC CITOCOOBI JOCTHIXKCHHA 1ICTIN U BLI6I/IpaTI> HanOoJee BCI)CI)CKTI/IBHHﬁ CHOCO6, OCYIICCTBJIATH ITIO3HABATCIIBHYIO pe(l)J'IeKCI/II-O B
OTHOIIICHUH ACUCTBUM 110 PCHICHUTO y‘le6HBIX M TIO3HABATCJIbHBIX 3a/1a4;

YMCHHUEC IIOHHUMATb HpO6J’I€My, CTaBUTL BOIIPOCBHI, BBIJIBUT'dTb THUIIOTC3Yy, MHaBaTb OIPCACICHUC IIOHATUAM, KJ'IaCCI/I(I)I/ILII/IpOBaTL,
CTPYKTYPUPOBATh MAaTCpHaJl, HNPOBOJUTHL OSKCICPUMCHTLI, apryMCHTHUPOBATH CO6CTBCHHYIO IIO3UIIUIO, (I)OpMyJ'IHpOBaTB BBIBOAbI H
3aKJIIIOYCHHUA



10.
11.

12.

YMEHHE COOTHOCHTH CBOM JACHCTBUSA C IUIAHUPYEMBIMU pe3ylbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOEH JEATEIHOCTH B MPOIECCE
JOCTIDKCHHST Pe3yJbTaTa, OMpPENessTh CIOCOObl ACHCTBUH B paMKaxX MPEUIOKEHHBIX YCIOBUH W TpeOOBaHMM, KOPPEKTUPOBATH CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSAIOUIEHCS CUTYaIUEN;

(dbopMHpOBaHHE M Pa3BUTHE KOMIETCHTHOCTH B OOJIACTH HWCIOJB30BAHHS MHCTPYMEHTOB M TEXHHUYECKUX CPEACTB HH(POPMAITMOHHBIX
TEXHOJIOTUH (KOMITBIOTEPOB M MPOrPaMMHOTO OOCCIICUeHHS) KaK WHCTPYMEHTAIBHO OCHOBBI PAa3BUTHS KOMMYHUKATUBHBIX U
MMO3HABATEIHHBIX YHUBEPCATBHBIX YU€OHBIX IEHCTBUM;

yYMEHHUE CO3/1aBaTh, IPUMEHSTH U MPE0OPa30BBIBATh 3HAKU U CUMBOJIBI, MOJIETTH U CXEMBI JUIsl pelIeHUsT yUeOHBIX U MO3HABATEIbHBIX 33]1a4;
yMEHHE HU3BJICKaTh MHPOPMAIMIO M3 PA3TMYHBIX MCTOYHHMKOB (BKJIHOYAs CPEACTBA MAcCOBOM HMH(OpManMU, KOMIAKT-IUCKA y4eOHOTO
Ha3HaveHwus, pecypchl MHTEepHeTa), cBOOOJHO TOJI30BAThCS CIPABOYHON JUTEPATypOd, B TOM YHUCJIE U HA DJIEKTPOHHBIX HOCHUTEIX,
co0JTr0/1aTh HOPMBI UH(POPMALIMOHHON N30MPATEIIBHOCTH, YTHUKH;

yMEHHE Ha TMPAKTHKE IOJIh30BAThCSl OCHOBHBIMU JIOTMUECKHMMHU TPHUEMaMH, METOJaMH HaOIIOIECHHs, MOJETUPOBaHUs, OOBSICHEHHSI,
pereHus mpooaeM, TPOrHO3UPOBAHUS | JIP. ;

YMEHHE OPraHW30BBIBAaTh CBOIO JKW3HH B COOTBETCTBUM C TPEJICTABICHUSIMH O 370pOBOM 00pa3e >KU3HHU, MpaBaXx U OOS3aHHOCTSIX
TpakJIaHWHA, IIEHHOCTSAX OBITHS, KYJbTYPBI U COIMATBFHOTO B3aMMOICHCTBHS;

YMEHHUE BBITIOTHATH TIO3HABATEIbHBIE U MPAKTHYECKHUE 3aJaHUsI, B TOM YHCIIE POCKTHBHIE;

YMEHHE CaMOCTOSITEJIbHO U apryMEHTHPOBAHHO OLICHUBATh CBOM ACUCTBUS U JIEHCTBHUS OJHOKJIACCHHUKOB, COJIEP>KATEIbHO OOOCHOBBIBAS
MPaBWJIBHOCTh MJIM OLIMOOYHOCTh pe3ylbTaTa U crocoda [eHCTBUS, aJeKBaTHO OLICHWBATh OOBEKTHBHYIO TPYAHOCTh KaK Mepy
(aKTUYEeCKOro WM TPEIroSlaraéMoro pacxojia PecypcoB Ha pelIeHHe 3a/adyd, a TakKe CBOM BO3MOJKHOCTH B JOCTHKCHHM LEIH
OTIPEIECTICHHOM CIOKHOCTH;

yMeHHe pabotath B rpynmne — 3(¢GeKTUBHO COTPYIHMYATh M B3aUMOJICHCTBOBATH HA OCHOBE KOOPAMHALMU PAa3IMYHBIX MO3ULUN NPU
BbIPa0OTKE OOIIEro pelieHuss B COBMECTHOM JAeATENbHOCTH; CIyIIaTh HapTHepa, (popMylupoBaTh M apryMEHTHUPOBATh CBOE MHEHHE,
KOPPEKTHO OTCTAaMBATh CBOIO MO3ULIHIO U KOOPAWHUPOBATh €€ C MO3ULMHU NapTHEPOB, B TOM UUCJIE B CUTyallUd CTOJKHOBEHHS UHTEPECOB;
MPOJIYKTUBHO pa3pelaTh KOHQIUKTHI HA OCHOBE Y4YeTa MHTEPECOB U MO3UIMI BCEX €ro Y4acTHHUKOB, MMOMCKA M OLEHKU albTePHATHUBHBIX
croco0oB pa3penieHuss KOHPIMKTOB.

HpeI[MeTHLIMPl pe3yjdabTaTaMu OCBOCHHA OcHoBHOM 06pa30BaTeJle0171 mporpaMmbl OCHOBHOT'O 0611_[61"0 O6paSOBaHI/IH SABJIAKOTCA:

1.

2.

q)OpMI/IpOBaHI/IC MNEpBOHAYAJIBbHBIX CUCTCMATU3HPOBAHHBIX HpCI[CTaBJICHI/Iﬁ O BCIICCTBAX, UX IPCBPAICHUAX U IIPAKTUYCCKOM IIPUMCHCHHUHU,
OBJIaJICHUE TTOHITUNHBIM arapaToM U CUMBOJIMYCCKUM SA3bIKOM XHUMHUU,

0CO3HaHHE 00BEKTHUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAayKHU KakK obnactu COBPEMCHHOI'O €CTCCTBO3HAHUA, XUMHYCCKUX HpeBpaH_ICHI/Iﬁ
OPraHu4YCCKUuX M HCOPraHNMYCCKUX BCIHICCTB KAaK OCHOBbBI MHOI'MX SIBJICHUH KMBON U HEKUBOM IIpUPOAbI; YFJIY6J'ICHI/IC Hpe,I[CTaBJ'IeHI/Iﬁ (6]
MaTepruaJIibHOM CIUHCTBE MHUPA,

OBJIAJICHHE OCHOBaMH XMMHYECKOM T'paMOTHOCTH: CIIOCOOHOCTBIO AHAJIIU3UPOBATL U 0O0BEKTHBHO ONCHUBATL JKU3HCHHLIC CUTYaAllHUU,
CBA3aHHBIC C XHMHCﬁ, HaBBIKAMH 0€301acHOTO O6paH_IeHI/IH C BeOIeCTBaMH, HCIIOJIb3yCMbIMH B MMOBCEIHEBHOM JKU3HHU; YMCHHUECM
AHAJIIM3UPOBATH U MJIAHUPOBATH DKOJIOTUYCCKU Oe3ormacHoe MNOBCICHUC B LCIIAX C6epe)KGHI/I$I 3A0POBbA U Oprxcanmeﬁ Cpeabl;



4. QopmmpoBaHME YMEHHH YCTaHABIMBATh CBS3M MEXKAY pPEATbHO HAOMIOAAEMBIMH XUMHUYECKUMH SIBICHUSMH U  IPOIECCaMH,
MPOUCXOIIIUMU B MUKPOMHPE, OOBSICHATH MPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHS, a TAKXKe
3aBHCHUMOCTH IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5. mpuoOpeTeHust OIbITa MCIIOJIB30BAHMS PA3IMYHBIX METOJOB M3YYEHHUS BEIIECTB; HAONIOJCHUS 33 MX NMPEBPALICHUSAMHU TPU MPOBEICHUU
HECJIO’KHBIX XUMHUYECKHX SKCIIEPIMEHTOB C UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYI0BaHUS U TIPHOOPOB;

6. yMeHHe OKasbIBaTh IEPBYIO IOMOIIb IPH OTPABICHHSX, OXKOraX M JAPYIMX TpaBMax, CBSA3aHHBIX C BEHIECTBAMH U JITAOOPAaTOPHBIM
000pyI0BaHUEM;

7. oBIaJeHHWE TpHeMaMHu pabOTHl ¢ MHPOPMAIMEH XUMHUYECKOTO COJEpKaHUs, MPEJACTaBICHHON B pa3HoM ¢opMme (B BHUIE TEKCTa, Hopmy,
rpaduKoB, TAOIMYHBIX JaHHBIX, CXeM, (poTorpaduii u mp.)

8. co3maHue OCHOBBI sl (POPMUPOBAHHS HHTEPECA K PACIIMPEHHIO M YIITyOICHUI0 XUMHUECKUX 3HAHUK M BBIOOpA XMUMUHU KaK TPOQPHIEHOTO
npeaMeTa MpH MEepexoJie Ha CTYNeHb cpeAHero (mojHoro) obmiero oOpa3oBaHus, a B JajibHEIIeM M B KauecTBe c(epsl cBoe
pohecCHOHATBHOM JIeATeTLHOCTH;

9. ¢dopmupoBaHHue TpeACTaBICHUI O 3HAYCHHH XUMHYECKOW HAyKH B PEIICHWH COBPEMEHHBIX IKOJOTHUYECKHX MPOoOJieM, B TOM 4YHCIE B
MPEOTBPAIIEHHH TEXHOTEHHBIX M SKOJIOTHYECKUX KaTacTpod.

COILEPKXAHUE KYPCA XUMMHMU B 11 KJIACCE
Tema 1. Ileprnoauyeckuii 3aK0H M CTPOEHHE ATOMA

Cmpoenue amoma. ATOMCIOXHas dYacTuia. SmIpo aroma: MPOTOHBI W HEHUTPOHBI. M30TOMBL.DJIEKTPOHBI. DJIEKTpOHHAs 000JI0YKA.
DHepreTrueckuil ypoBeHb. OpOurtanu: S u p, d-opboumanu. PacnpeneneHue SJIEKTPOHOB IO SHEPreTHYECCKHUM YPOBHSIM W OpOHMTAIIAM.
DNeKTpOHHBIE KOH(UTYpALIMY aTOMOB XMMHUYECKUX 3JIEMEHTOB. BalleHTHBIE BOBMOYKHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

Ilepuoouueckuii 3axkon u cmpoeHue amoma. COBpEMEHHOE TMOHATHE XuMHUYeckoro »siemeHta. CoBpeMeHHas (HOpPMyIUpOBKa
MEePUOJUYECKOro 3akoHa. [IpuumHa NEpUOAWYHOCTH B HW3MEHEHHUU CBOMCTB XUMHUYECKHX 3JIeMEHTOB. (OCOOEHHOCTH 3alOJHEHUS
SHEPreTUYECKUX YPOBHEM B 3JIEKTPOHHBIX OOOJOUYKAX aTOMOB IEPEXOJHBIX AJIEMEHTOB. DIIEKTPOHHBIE CEMEWCTBAa JJIEMEHTOB: S- U p-
anemenmst, d- u f-onemenmeor.

Omxpvimue JI. Y. Menoeneesvim Ilepuoouueckozo saxona. Baxueive NOHATHS XUMUU: aTOM, OTHOCUTENIbHAS aTOMHAs U MOJIEKYJIsIpHast
Mmaccel. Otkpeitue 1. 1. MenneneessiM [lepuoaundeckoro 3akona. [lepuoanueckuii 3akon B popmynuposke J. . Menzaeneesa.

Ilepuoouuecxkas cucmema J]. M. Menoeneesa. llepuomnyeckas cuctema J[I. M. MenneneeBa kak rpaduyeckoe OTOOpakeHHe
MEPUOANYECKOr0 3aKkoHa. Pa3nuuHble BapuaHThl NEPUOAUYECKON cucTeMbl. Ilepuonbl v rpynnbl. 3HAY€HHE IMEPUOJAMYECKOrO 3aKOHA H
MIEPUOIUYECKON CUCTEMBI.

Jemoncrpanuu. Paznuunsie popmsl [leproauueckoii cucremsl Jl. M. Menneneesa.

Tema 2. CTpoeHue BelecTBa

Kosanenmnas xumuuecrkas ceazv. IloHsTHEe O KOBaneHTHOHM cBs3u. OOmas snekTpoHHas mapa. KpaTHOCTP KOBaJIeHTHOW CBS3H.

DNEeKTPOOTPULIATENBHOCTh. KoBalleHTHas MOMNspHAs W KOBaJCHTHAs HEMOJIApHAs XUMUYeckue CBs3u. OOMEHHBIH M JOHOPHO-aKIENTOPHBIN



MEXaHHU3Mbl 00pa30BaHMsI KOBAJIEHTHOH CBsA3M. BeliecTBa MOJIEKYISpHOTO U HEMOJEKYISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA cOCTaBa AJIs
BELLECTB MOJIEKYJISPHOTO CTPOEHUSI.

Honnasa xumuuecxas céasv. KatTnonsl n aHnOHbL. MIoHHas CBA3B U ee cBoMCcTBA. IOHHAs CBA3b Kak KpallHUM CiIy4ail KOBaJEHTHOM MOJISPHOU
CBSI3HU.

Memannuueckasn xumuyeckas céa3sb. O0mue Gu3nuecKre cBoHCTBa MeTa/UIOB. CIIaBBI.

Booopoonas xumuueckas cesa3v. BonoponHas cBs3b Kak 0COOBIN cydail MEKMOJIEKYIISIPHOTO B3aUMOIeHCTBUA. MexaHu3M ee 00pa3oBaHus
U BIUSHUE Ha CBOICTBA BEILLIECTB (HA MPUMEPE BOJIBI).

Aepezammuvie cocmosanus eeujecmsa. I'a3pl. 3akoH ABorapo /i razoB. MossipHblil 00beM ra3000pa3HbIX BeUlecTB (IpH H. .). JKuaKocTu.

Tunwl kpucmannuueckux peutemox. Kpucraminueckas pemerka. MloHHbIe, METaIJIMYECKHE, aTOMHbIE U MOJIEKYJIIPHBbIE KPUCTaNINYECKUE
peueTku. AmoTponus. AMOpQHbIE BEIIECTBA.

Yucmoie eewgecmea u cmecu. CMecu U XUMUYECKHE coeAMHEHUsA. ['oMoreHHble M reTeporeHHsle cMecu. MaccoBas U 0ObeMHas J0JIH
KOMITOHEHTOB B cMecH. MaccoBast 107151 mpuMecei. Perenne 3a1a4 Ha MacCOBYIO J0JIF0 TPUMECEH.

Jucnepcnuvie cucmemei. IlonsiTue nucnepcHoi cucreMsl. JlucnepcHas ¢daza u aucrepcruoHHas cpena. Kiaccudukanys TucnepcHbIX CUCTEM.

JemoncTpanuu. Mojenb KpUCTAINIMYECKONW peleTku xjopujaa Hatpus. OOpasibl MUHEpPAIoB ¢ MOHHOW KPUCTAIIIMYECKOW PEleTKOM:
KaJIbIIMTA, TaquTa. MoJenn KpUCTAIUTMYECKUX PEIIETOK «CyXOoro Jbaa» (Wi Homaa), anmasa, rpaduta (wim kBapia). Moaenb MOJISPHOTO
o0beMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOJIBL.

JlaGopaTtopHbie onbIThl. 1. OnpeneneHre CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE THIA KPUCTAIIMYECKOW pemieTku. 2. O3HaKOMIJIEHUE C
KOJUTIEKIIMEW MOJHUMEPOB, MJIACTMACC W BOJIOKOH W M3AENIHUM U3 HUX. 3. JKEeCTKOCTh BOJbI. YCTpAHEHUE KECTKOCTU BOJABL. 4. O3HAKOMIIEHHUE C
MHUHEPAJIBLHBIMU BoJaMHu. 5. O3HaKOMIIEHHE C JUCTIEPCHBIMH CHCTEMaMH.

Tema 3. DJ1eKTPOIMTHYECKAS U CCOUALUSA

Pacmeopwvi. PacTBOpbl KaK TOMOTEHHBIE CHUCTEMBI, COCTOSIILIME W3 YAaCTULl PACTBOPUTENS, PACTBOPEHHOIO BEIECTBA U IPOILYKTOB HX
B3aUMOJIEHCTBUA. MaccoBas 1011 paCTBOPEHHOTO BEHIECTBA. THIIBI paCTBOPOB.

Teopusi 2nekmponumuyeckol ouccoyuayuy. DIEKTPOIUTbl U HENIEKTPOIUThL. CTeneHb UEKTPOIUTHYeCKol nucconuanuu. CuibHbIE U
cJ1a0ble MEKTPOJIUTHI. Y PAaBHEHUS JIEKTPOJIUTUUECKON AUCCOLUALH.

Kucnomer B cBere TeopuM 3IIEKTPOIUTHYECKOH auccoumanuu. OOmue cBOCTBA HEOPraHMYECKMX U OPraHMYECKMX KHUCIOT. YCIIOBUS
TEYCHMsI peaKLUi MEXy IEKTPOIMTAMHU 10 KOHIA.

Ocnosanus B CBETE TEOPUH NIEKTPOIUTUUYECKOM TMCCOLMALINY, UX Kilaccu(UKalus 1 001e CBONCTBA.

Coanu B cBETE€ TEOPHUM HICKTPOJUTHUECKON AMCCOLMAINY, UX KIacCU(pHUKALUA U 00LIMe CBOMCTBA. DIEKTPOXUMHUUECKUI psijl HANpsHKEHUH
METaJIOB U €r0 UCIOJI30BAHUE JJISl XapaKTEPUCTUKH BOCCTAHOBUTEIBHBIX CBOMCTB METAJIJIOB.

T'uoponus. Cnyuaun ruaponusa coneil. Peakuus cpezp! (pH) B pacTBopax ruJjpoJiM3yrOLUINXCs COJIEH.

JdemoncTpanuu. lcneslTaHue pacTBOPOB DJJIEKTPOJUTOB M HEDJIEKTPOJIMTOB HA MNPEAMET JAUCCOLMALMU. 3aBUCUMOCTb CTENEHU
ANIEKTPOIUTUYECKON TUCCOIMALMN YKCYCHOM KHCIOTHI OT pa3baBiieHHs pacTBopa. Ilpumepbl peakuuii MOHHOTO OOMEHa, HIYIIHUX C
oOpa3oBaHUEeM O0CaJKa, ra3a WIM BOJbl. XUMHMUYECKHE CBONCTBA KHUCIOT: B3aUMOJEWCTBUE C MeTaslaMH, OCHOBHBIMM M aM(OTEpHBIMHU
OKCHJIaMH, OCHOBaHUSMHU (IIeJI0YaMH ¥ HEpaCTBOPUMBIMHU B BOJIE), COJISIMU. B3anmoieiicTBre a30THON KUCIIOTHI C MEbBIO.



JlagopaTopubie ombIThbl. 6. O3HAaKOMIICHHE C KOJUICKIUEH kucinoT. 7. IlomydeHme W CBOWCTBa HEPACTBOPUMBIX OCHOBaHUU. 8.
O3HakoMJIeHHE C KOJUIEKIMEeH ocHOBaHUM. 9. O3HaKOMJIEHME C KOJUIEKIMEW MHUHepaioB, cojepxamux conu. 10. McnbiTaHue pacTBOpOB
KHUCJIOT, OCHOBaHMM M cojeil uHaukaropamu. 11. Paznuusble ciydaum rugponusa cojieil. 12. I'maponus XJOpuJIOB M alleTaTOB ILIENOYHBIX
MECTAaJIJIOB.

Tema 4. XumMnueckue peakuuu. Bemecrsa

Knaccuguxayusa xumuueckux peaxyuti. Peaxknuu, unymme 0e3 M3MEHEHUs] cocTaBa BemlecTB. Kiaccudukamusi 1Mo 4uciy W COCTaBy
pearupyromux BEIeCTB U MPOJAYKTOB peakinu. Peakiiuu pa3noxkeHus, COeIMHEHUs, 3aMeleHUs] 1 0OMEHa B HEOpraHUYECKOW XuMuH. Peakiun
MPUCOETUHEHUS, OTIIEIUICHHS, 3aMENIEHUS] M U30MEPHU3AIINU B OPraHUYECKON XUMHUH. Peakuu nojJmMepHu3alii Kak YaCTHBIN Cilydall peakiuin
MIPUCOETUHECHHUSI.

Tennosou 3gpgpekm xumuyeckux peaxyuti. IK30- U DHIOTCPMHUECKHE peaKIHMH. TepMoXuMUuecKhe ypaBHEHHs. Pacuer konudecTBa
TETUTIOTHI TT0 TEPMOXUMUYECKUM YPABHEHUSIM.

Cropocmv xumuyeckux peaxyuti. [IOHITHE O CKOPOCTH XMMHUYECKHX PEAKIMi, aHAJTUTUYECKOE BBIpaXKEHHE. 3aBUCHUMOCTH CKOPOCTH
peakuy OT KOHIICHTPAIMH, JaBJICHUs, TEMIIEpaTyphbl, MPHUPOILI PEATHPYIONIUX BEIIECTB, IUIOMATA WX COMPUKOCHOBEHMs. 3aKOH
JEUCTBYIOIIUX Macc.

Kamanus. Katanuzatopsl. Katanus. [IpuMeps! kKaTanuTHYECKUX MPOIIECCOB B MPOMBIIIIEHHOCTH, TEXHUKE, ObITY. DEPMEHTHI U UX OTIIMYUS
OT HEOPTaHMYECKUX KaTain3aTopoB. [I[puMeHeHne karanu3aTtopoB U GEpMEHTOB.

Xumuueckoe paenosecue. OOpaTUMble U HEOOpAaTUMBIE PEAKIMH. XUMHUYECKOE PaBHOBECHE M CIIOCOOBI €ro CMEIIECHUS Ha TpUMeEpe
MOJIy4CHHS] aMMHaKa.

OxkucaumenvHo-eoccmanosumenvhvle npoyeccvl. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb W  BOCCTAHOBUTEIIb.
Oxkwucnenue u BocctanoBiieHne. CocTaBieHNE YPAaBHEHHH OKUCIIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA METOJIOM AJICKTPOHHOTO OaaHca.

Obuwue ceoticmea memanios. XUMAYECKHE CBOMCTBA METAJUIOB KaK BOCCTaHOBHTENICH. B3anMoneiicTBre MEeTaIIIOB ¢ HEMETaJlJIaMH, BOJOM,
KUCJIOTaMHU U PacTBOpaMHM coJieil. MetaiutorepmMus.

Kopposzus memannos kak OKHCIUTEILHO-BOCCTAHOBUTENIBHBIN TIporiecc. CroCcoObI 3aIIMTh METANIOB OT KOPPO3HUH.

Obwue ceolicmea Hememannos. XUMHUYECKHE CBOWCTBA HEMETAUIOB KaK OKUCIUTENEH. B3ammoneicTBue ¢ MeTayuilaMH, BOJOPOJIOM H
apyrumu  Hemertayuiamu. CBOICTBa HEMETANIOB KaK BOCCTaHOBHTENEW. B3aumopeiicTBue C MNPOCTBIMM U CJIOKHBIMU BELIECTBAMU -
okuciauTeasaMu. O0Ias XxapakTepUCTHKA FaJIOr€HOB.

Onexmponuz. O6mue crnocoObl MOJy4EeHUS METAIJIOB U HEMETAJUIOB. DJEKTPOJU3 PAaCTBOPOB M PACIUIABOB 3JIEKTPOJMTOB HA IpHUMEpeE
XJIOpUAA HATpUs. DIIEKTPOIUTHUECKOE NMOJTydeHUe antoMuHus. [IpakTuueckoe 3HaYeHUE 3JIEKTPoIn3a. ['anbBaHOIIACTUKA U FalbBAaHOCTETHSL.

3axnouenue. llepcrieKTUBBI Pa3BUTUS XMMHUYECKOW HAyKH W XUMHUYECKOTO MPOM3BOACTBA. XHUMHS U MpobjiemMa OXpaHbl OKpYKaromien
Cpelbl.

JdeMoHcTpanuu. DK30TEPMHUUECKUE U SHAOTEPMUYECKUE XUMUUYECKHE peaklUu. TernnoBbie SBJICHUS PU PACTBOPEHUN CEPHOM KUCIIOTHI U
aMMHAYHOM CENUTPbl. 3aBUCUMOCTh CKOPOCTH pPEaKUUU OT MPHUPOJbI BEIIECTB HA MPUMEpPE B3aUMOJCHCTBUS PACTBOPOB PA3JIMUYHBIX KUCIOT
OJIMHAKOBOM KOHIIEHTPAILIMU C OJMHAKOBHIMHM KyCOUKaMHU (TpaHylaMH) IIMHKA W OJUHAKOBBIX KYCOUKOB Pa3HBIX META/NIOB (MarHwus, IIMHKA,
JKele3a) C pacTBOPOM COJITHOM KHUCIOTHL. B3amMoJeicTBHE pacTBOPOB CEPHOM KHUCIOTBHI C pPacTBOpaMH THOCYIb(ara HATPUS pPa3TUYHON
KOHIIEHTpAllMU U Temneparypbl. Mojens kumsiero ciosi. Pa3nokeHue mepokcuia BOJIOpoJa C MOMOIIbI0 HEOPraHMYECKUX KaTalln3aTOpOB



(FeClz, KI) u npupoaHbix 00BEKTOB, COJEpIKalluX Karanady (Cbipoe Msico, kaprodens). [IpocTeiiiiine OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaknuu: B3aMMOACHCTBHE IMHKA C COJITHOM KHCIOTOH M kemne3a ¢ cyiabdarom menu (II). Moaens snexTposmsepa. Moaens 3IeKTpOIH3HOMN
BAaHHBI JUIsI TIOJYYEHUS aTIOMUHHUS.

JlabopaTopuble onbiThl. 13. IlonydyeHue kuciaoposia pasiokKeHUEM MEPOKCHIA BOJOPOJA C IMOMOIIBI0 AUOKCHIA MapraHia U KaTajasbl
ceiporo kaptodens. 14. Peakumst 3amereHus Meau xkene3oM B pactBope cyinbhara memu (I). 15. IMoryueHne Bogopoa B3auMOICHCTBUEM
KHACJIOTEI ¢ IIMHKOM. 16. O3HaKoMIIEHHE ¢ KOJUIEKIER MeTauIoB. 17. O3HaKOMIIEHHE C KOJUIEKI[UEN HEMETAILIOB.

IIpakTuyeckne padorsl. 1. [lonyuenue, coOupanue u pacro3HaBaHue Ta3oB. 2. Penenne sKCepuMeHTaNbHBIX 33/1a4 Ha UJICHTU(DUKAINIO
HEOPraHMYECKHX U OPTaHUYECKUX COCTUHECHHM.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUS KYPCA XUMHUU
Yuenux oonscen 3namew:
* B@OKHEUIIINE XUMHUYECKHUE TTOHSATHUS: BEIIECTBO, XUMHUYECKHI JIEMEHT, aTOM, MOJIEKyJla, aTOMHasi U MOJIKYJISIpHAs Macca, UOH, aJlZIOTPOTIHS,
M30TOIIbI, XUMHYECKAs CBSI3b, AJIEKTPOOTPHUIATEIIBHOCTD, BAJICHTHOCTH, BAJIGHTHOCTH, CTETICHb OKUCIICHHS, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN
00bEM,  BeIIECTBa MOJICEKYJSIPHOTO W HEMOJIEKYJISPHOTO CTPOCHHUS, PACTBOPBI,  DJIEKTPOJIUT W HEDIEKTPOJIHT, DIECKTPOJTUTHUECKAS
JTUCCOITHAITNS, OKUCIUTEIh U BOCCTAHOBUTEIh, OKHUCIEHHWE BOCCTAHOBIICHUE, TEIJIOBON 3(PPEKT peakiuu, CKOPOCTh XUMHUYECKON PEaKIInH,
KaTajan3, XUMUYECKOE PaBHOBECHE;
* OCHOBHBIE 3aKOHBI XMHHU : COXPAHEHHUSI MAaccChl BEIIECTB, TOCTOSHCTBA COCTaBa, MEPUOINYECKHI 3aKOH;
* OCHOBHBIE TEOPUH XUMHH: XUMHUUECKOMN CBSI3H ANEKTPOJIUTUYECKON TUCCOLIMAIINY;
* Ba)KHEWIINE BEUIECTBA U MaTepUalIbl: OCHOBHbBIE METAJIbI U CIUIABBI, CEpHas, COJISIHAsS, a30THAs, KUCIOTHI, MIEN0OUH, aMMHUAK, MUHEpaIbHbIE
ya0OpeHUS;
Yuenux oonscen ymems:
* Ha3bIBaTh U3yYEHHBIE BEIECTBA M0 «TPUBUAIBHON WM MEXKIYHAPOAHOW HOMEHKIIATYpE;
* OIpeneNsaTh: BAJIGHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX SJIEMEHTOB, TUIl XUMUYECKOW CBSI3M B COCIUHEHUSX, 3apsii HOHA, XapaKTep
Cpelbl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX COCTMHEHUSIX, OKHCIUTENb U BOCCTAHOBUTED;
*  XapaKTEepU30BaTh: DIEMEHTHl MaJllbIX MEPHOJOB Mo ux nonoxeHutro B [ICXD; obume XuMMHUECKHWE CBOWMCTBA METAUIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX COCTUHEHHI;
*  O0OBACHATH: 3aBUCHMOCTh CBOWMCTB BELIECTB OT HMX COCTaBa W CTPOCHHS; MPUPOTY XHMUYECKOH CBS3U (MOHHOM, KOBAJCHTHO,
METAJUTNYECKOI), 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOW peaklUH M TOJOKEHHS XHMHUYECKOTO pPAaBHOBECHS OT PAa3IMYHBIX (DaKTOPOB;
00BSACHEHUS! XUMUYECKHUX SIBIICHUH, MPOUCXOISAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;
* BBINOJHATH XUMUYECKUI HKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUILINX HEOPTraHUYECKUX BEIIECTB;
* MPOBOAWTH CAMOCTOSTENBHBIN TMOUCK XUMHUYECKOW HH(OpPMAlMHM C HCIOIH30BAaHHEM pPa3IMYHBIX HCTOYHHKOB (HAYYHO-TIOMYISPHBIX
W3JIaHUM, KOMMBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); HCMONb30BaTh KOMIBIOTEPHBIE TEXHOJOTHUHU Ui OO0pabOTKH W TMepeaaydu
XUMHYECKON MHPOPMAIH U €€ TIPECTABICHUS B Pa3IMYHBIX opMax;
UCNO1b3068aMb NPUOOPEMEHHbBIE 3HAHUA U YMEHUSA 8 NPAKMUYECKOU 0eAmeIbHOCHU U NOBCEOHEGHOU HCUSHU OJIA:
* OOBSICHEHUS XUMHYECKHX SIBJICHH, TPOUCXOAIINX B PUPOJE, OBITY, HAa IPOU3BOICTBE;



* DKOJIOTMYECKH I'PAaMOTHOTIO IOBEJAECHUS B OKPYXKAIOIIEH Cpele;
* OLICHKH BJIMSHUS XUMHUYECKOTO 3arpsA3HEHUs OKPYXKAIOIIEeH cpe/ibl Ha OpraHU3M YeJIOBEeKa U JAPYrue KUBbIE OPraHU3MBbL;
* 0e30macHOTo 0OpaIIeHHsI C TOPIOYMMH U TOKCUYHBIMHU BEIIECTBAMH, JIAOOPATOPHBIM 000PYAOBaHUEM;
* TMPUTOTOBJICHHE PACTBOPOB 33aHHOM KOHIICHTPALUH B OBITY ¥ Ha IPOHU3BOJICTBE.
* ompezeneHus BO3MOKHOCTH MTPOTEKAHNS XMMHUECKUX MTPEBPALLEHUN B PA3JIMUHBIX YCIOBUIX U OLEHKU UX MOCIEICTBUI;
+ 0e30MacHOTo 00palIeHNs C TOPIOYMMH U TOKCUYHBIMH BEILIECTBaMU, JJAOOPAaTOPHBIM 000pYI0BaHUEM;
* TPUTOTOBJIEHMS PACTBOPOB 331aHHOIN KOHIIEHTpALMU B OBITY U HA IPOU3BOJCTBE;
* KPUTHYECKOM OLIEHKU JOCTOBEPHOCTH XMMHUYECKON MH(POpPMAINH, TOCTYHAIOMIEH U3 Pa3IMYHbIX UCTOYHHUKOB.
HOPMbI U KPUTEPUU OLUEHUBAHUSA
Pe3ynbrartel 00ydeHMs] XMMHHM JOJKHBI COOTBETCTBOBATh OOIIMM 3ajJadyaM IpeaMeTa U TpeOOBaHMSIM K €ro YCBOCHHMIO.
Pesynbratel 0Oy4yeHHs] OLEHUBAIOTCA MO MNATHOAUIBHOM cucteMe. Ilpu OlleHKe YUWTBHIBAIOTCS CIEIYyIOIIHE KaueCTBEHHbIE
ITOKA3aTEIN OTBETOB:

. riyorHa (COOTBETCTBUE U3YUEHHBIM TEOPETHUECKUM 0000IIEHUIM);
. OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B MpPOrpaMMe YMEHHUSM MPHUMEHSTHh MOJy4EHHYIO HH()OPMAIHIO);
. MOJIHOTA (COOTBETCTBUE 00bEMY NMPOTpaMMbl U HHPOpPMAIIUN YUEOHUKA).

[Ipu o1ieHKE YUUTHIBAIOTCS YHUCIIO M XapaKTep OMMOOK (CYIIECTBEHHBIC WU HECYITICCTBEHHBIE).

CymiecTBeHHbIE OMIMOKKA CBS3aHBI C HEJIOCTATOYHOW TIYOMHOW ¥ OCO3HAHHOCTBIO OTBETa (HAmpUMEp, YYEHUK HENPaBHIBHO
yKa3aJl OCHOBHBIC MPU3HAKW TOHSATHH, SIBJCHHI, XapaKTePHBIC CBOMCTBA BEIIECTB, HEMPABWJIHHO CHOPMYIMPOBAI 3aKOH, MPABUJIO U T.II.
WM YYCHHK HE CMOT NPUMEHUTh TEOPETHYECKHE 3HAHWs JJII OOBACHEHHMS U TPEACKA3aHWS SBJICHHUM, YCTAHOBJIEHHUS MPUYMHHO -
CJICJICTBCHHBIX CBS3EH, CPaBHEHUS U KJIACCU(DUKAIIUU SBICHUH U T. 11.).

HecymecTBennbie OmMOKH OMPEACNISIOTCS HEMOJIHOTOM OTBeTa (HampuMmep, YNYIICHHE U3 BHJIAa KAKOrO-JHOO HEXapaKTEPHOTO
(dakTa MpU ONMUCAHMU BEIIECTBA, Iporiecca). K HUM MOXKHO OTHECTH OTOBOPKH, OITUCKH, JOMYIICHHBIC 10 HEBHUMATEIHHOCTH ( HAIpUMED,
Ha J1Ba 1 0oJiee ypaBHEHHI pEeaKIuii B ITIOJJTHOM HOHHOM BHJIE JIOMYIIEHA OJHA OITMOKA B 0003HAYCHUH 3apsijia HOHA).

PesynbraTtel 0OyueHHs TPOBEPSIOTCS B IIPOIECCE YCTHBIX W IMHCBMEHHBIX OTBETOB YYAIIUXCS, a TAKKE MPU BHITIOJHEHUH HUMH
XUMHUYECKOTO IKCIICPUMEHTA.

Ounenka TeopeTHYeCKNX 3HAHUM

Ommemka «3»:

OTBET TIONHBIA ¥ TPABWIBHBIA Ha OCHOBAaHMUM W3YyYCHHBIX TEOPHI; MaTepuan U3JIO0XKEH B OMNPEICIEHHOW JIOrMYecKOn
MOCJIEIOBATENLHOCTH, JINTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSATEIbHBIN.

Ommemra «4»:

OTBET IOJIHBIA W TMpPaBUJIbHBII Ha OCHOBAaHMM M3YYECHHBIX TEOpUM; MaTepual  HW3JI0OKEH B  ONPENEICHHON  JIOrM4ecKoi
MOCJIEI0BATENBHOCTH, MPU ATOM JOMYIIEHBI

JIBE-TPU HECYIIECTBEHHBIE OLTUOKH, UCIIPABJICHHBIE M0 TPEOOBAHUIO YUUTEIS.

Ommemka «3».:

OTBET TOJHBIA, HO TMPU 3TOM JIOMYIIEHA CYIIECTBEHHAs OLIMOKA WM OTBET HEMOJIHBIN, HECBS3HBI.




Ommemka «2x».:

IIpH OTBETE OOHAPYKEHO HEMOHMMAHWE YJaIlUMCS OCHOBHOTO COJCpXKaHHUS Y4eOHOTO Marepwalia WM JIOMYIICHBI CYIICCTBECHHBIC
OIMOKHU, KOTOPHIC YUAIIMICS HE MOXKET HCIPABUTH MPH HABOJSAIIUX BOIPOCAX YUUTEIS.

Ommemxka «1x»:

OTCYTCTBHEC OTBETA.

OueHKa IKCIEPUMEHTAILHBIX YMEHUit

OreHka CTaBUTCS HA OCHOBAHWW HAOJIOJICHIS 32 YJallUMCs ¥ TUCBbMEHHOTO OTUYeTa 3a padoTy.

Ommemxa «5»:

paboTa BBITOJIHEHA TIOJHOCTHIO U MIPABWIILHO, CACIAHBI TPABUIIbHBIC HAOIOJCHUS W BBIBOJIBI, SKCIIEPUMEHT IPOBEJICH [0 IUIAHy C
Y4eTOM TEXHUKHA OC30TAaCHOCTH W TPaBWI PAOOTHl C BEIIECTBAMU M 00OpPYIOBAaHUEM; MPOSBICHBI OPraHU3AIMOHHO-TPYAOBBIE YMEHUS
(TIoUTep )KMBAIOTCSL YMCTOTAa PabOYEro MecTa | IMOPSJIOK Ha CTOJIe, SKOHOMHO HCITOJIB3YIOTCS PEaKTUBHI).

Ommemxka «4»:

paboTa BBITOJIHEHA TIPAaBUIBHO, CJEIaHBl TPaBUIbHBIC HAOMIOACHHWS W BBIBOJBI, HO TIPH 3TOM JKCIIEPUMEHT IIPOBEJICH HE
MOJIHOCTBIO MJIM JIOMYIIEHBI HECYIIECTBEHHBIC OIMMMOKU B paboOTe ¢ BelleCcTBaAaMH M 000PYIOBaHUEM.

Ommemka «3»:

paboTa BBINOJIHEHA MPABUJIBLHO HE MEHEEe YeM HAaIOJIOBUHY WM JIOMYyIIEHa CYyHIECTBEHHas OmMOKa B XOJ€ OKCIEpPUMEHTa, B
00bscHeHUH, B Oo(opmieHUH pabOThl, B COOJIOICHUM TPABHJI TEXHUKHA O0€30TAaCHOCTH TPH paboTe C BemecTBaMHd W 00OpyAOBaHUEM,
KOTOpasi MCHpaBIseTCsl MO0 TPEOOBAHUIO YUUTEIIS.

Ommemka «2»:

JIomyIieHbl JaBe (M 0Oojiee) CyIIeCTBEHHbIE OIMMOKM B XOJ€ OKCIEPUMEHTa, B OOBsSCHEHHWH, B odopmicHHUH pabOTHl, B
cOONIOCHUN TPaBUI TEXHUKH O€30MacCHOCTH Mpu paboTe ¢ BelecTBaMH U 000pyJOBaHHEM, KOTOPBIC y4yalllUicA HE MOXET UCIPABUTh
Jla’Ke 10 TPEOOBAHUIO YUUTEIIS.

Ommemxka «1»:

paboTa He BBIMIOJIHEHA, Y YYaIErocs OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIE YMEHHUS.

Ounenka yMeHUil pelIaTh 3KCNEPUMEHTAIbHBIE 321241

Ommemka «3»:

IUIaH PElIEHUsl COCTABJICH MPAaBUIBHO; MPABHIBLHO OCYIIECTBIEH MOAOOP XMMHUYECKUX PEAKTUBOB M 00OPYIOBaHUS; JAaHO IOJHOE
00BSCHEHHE U ClIEJIaHbI BHIBOIBI.

Ommemra «4»:

IJIaH PEIIeHHUs COCTABIIEH NPAaBUIBHO; MPABWIBHO OCYIIECTBICH MOAOOP XHUMHYECKUX PEAaKTUBOB U OOOpPYIOBaHUS, MPU ITOM
JIOTIYIIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OITUOOK B 00BSICHEHUU U BBIBOIAX.

Ommemka «3»:

TJTaH PEIIeHHs COCTaBJICH MPaBUIBHO; MPABUIBHO OCYIIECTBICH MOI00pP XMMHUYECKUX PEAKTHBOB M OOOpYyIOBaHUS, HO MAOMYyIIeHA
CyIIIeCTBEHHAsI OITMOKA B OOBbSICHEHUU U BBIBOJIAX.

Ommemra «2»:




JoMyIIeHbl aBe (M 0Oosiee) CYIIECTBEHHBIE OINMOKM B IUIAHE PEHICHHs, B MOA00pEe XMMHYECKUX PEaKTHBOB M 00OPYHOBaHUS, B
0OBSICHEHUH U BHIBOJAX.

Ommemka «1»:

3aj1a4a He pelleHa.

Ouenka yMeHUil pemiaTh pacyeTHbIe 3a/1a4u

Ommemka «5x».:

B JIOTUUECKOM PACCYXKJICHUU U PEIICHUH HET OMIMOO0K, 3a/1aua pelieHa paluoHaIbHBIM CIIOCOO0OM.

Ommemka «4x».:

B JIOTHYECKOM pPACCYKJEHWUW U PEIICHHH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajJada pelieHa HepalMOHAIBHBIM CIIOCOOOM WU
JOTYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.

Ommemka «3»:

B JIOTUYECKOM PACCYXKJICHUU HET CYIIECTBEHHBIX OMMOOK, HO OMYIIEHA CYIIECTBEHHAs OIMOKAa B MAaTEMaTHIECKUX pacyeTax.

Ommemka «2»:

HMMEIOTCS CYIIIECTBEHHBIC OIIMOKHU B JIOTUYECKOM PACCYKICHUH U PEIICHUN.

Ommemka «1»:

3a/1aua He pelleHa.

OuneHkKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT
Ommemka «3»:
OTBET TOJIHBIN M MPaBWIbHBINA, BO3MOXHA HECYIIIECTBEHHAS OINOKA.
Ommemka «4»:
OTBET HEMOJIHBIN WM IOMYIIEHO He 00jiee IBYX HECYIIIECTBEHHBIX OITHOOK.
Ommemka «3»:
paboTa BBITIOJTHEHA HE MEHEE YeM HAIlOJIOBUHY, JOIYIICHA OJIHA CYIIECTBEHHAs OIMOKa U IBE-TPHU HECYIIECTBEHHBIE.
Ommemka «2»:
paboTa BBINOIHEHA MEHEE YeM HAMOJIOBUHY WU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX
OIIHOOK.
Ommemka «1»:
paboTa He BBITIOJTHEHA.

IIpu oleHKe BBIMOJHEHUS NMHUCBMEHHON KOHTPOJBHON pPabOThl HEOOXOAMMO YUYHUTHIBAaTh TpeOoBaHUs eanHoro opdorpaduyeckoro
pexxuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pab0OTy KOPPEKTHPYET MPEALIECTBYIOIINE OTMETKH 3a YETBEPTh, MOJIYro1e, TOI.



KAJEHJIAPHO-TEMATHYECKHI TIJIAH 11 KJIACC
BA30BbIIl YPOBEHD (1 YAC B HEJIEJIIO/ 34 YACA)

Ne [ara Tema ypoxka OcHoBHOE cojiepkaHue, | XapakTepUCTHKa KonTpoJib Jlaboparopubie | JlomarnH
TEPMUHBI ¥ TIOHSATHUS BU/JIOB JIEATEIbHOCTU u ee
[IPaKTUYECKUE | 3a/1aHue
paboThI
Ilepuonnyecknii 3aK0H M cTpoeHue atoma3 4
1 Crpoenue aToMma. Anpo u snexTpoHHAas OcBauBalT COBpEMEHHbIE ($pOoHTaIbHbI 81
DneKTpoHHas 000J104Ka. DIEKTPOHBI, IPEJICTaBICHUS O CTPOCHUU Hu
o0oJ104Ka. MIPOTOHBI U HEUTPOHBI. aTOMOB. 3HAIOT O CYIIIHOCTH WHVBH1yaJlb
HNuctpykrax o Th. | Mukpomup u MaKkpoMup. | OHSATHUS 91eKMPOHHASL OpOUMAb, | HBIN
Hyanu3m gactuig dbopmbl opOUTaseli, B3aMMOCBS3b
MUKPOMUPA HOMEpa YPOBHSI U SHEPTUU
anekTpoHa. CoCcTaBsIOT
JJIEKTPOHHBIE (POPMYIIBI ATOMOB
2 OcobenHOCTH OcHOBHBIE TIpaBUIIA [IpencraBusioT cIoKHOE (bpoHTATHHBI 81
CTpOEHUs 3aMoJIHEeHUS CTpOEHHUE aToMa, COCTOSALIETo U3 | H U
AIIEKTPOHHBIX ANEKTPOHAMU A1pa U JIEKTPOHHON 00O0JIOUKH. WHAUBUAyab
00oJ104eK SHEPreTHYECKUX HaxonsT B3auMocBs3u Mexay HBIH
MEePEXOTHBIX ypOBHEH. DNEKTPOHHAsT | MOJIOKEHHUEM DJIEMEHTa B
3JIEMEHTOB. Kiaccuukanys [Tepuonnueckoit cucreme /. U.
OpOwuranusu p 3JIEMEHTOB. S-, P-, d-, f- MeHeneeBa ¥ CTPOCHHEM €T0
cemeiicTBa atoma. COCTaBIISIIOT 3JIEKTPOHHbBIE
U 3JIEKTPOHHO-TpaduvecKue
dbopmyIel aTOMOB S-, p-, d- u f-
JJIEMEHTOB
3 [Tepuonuueckuii [Tepronnueckuii 3aKOH U | 3HAIOT CMBICII U 3HAYEHHUE (bpOoHTAIBHBI 82
3aKOH U CTpOEHHUE aToMa. [Tepuoauueckoro 3aKoHa, Hu
[Tepuoanueckas Ou3NYeCKUil CMBICI TOPU3OHTANIbHBIC U BEPTHKAIbHbBIC | HHIWBUyallh
cucTema MOPSAIKOBOTO HOMEPA 3aKOHOMEPHOCTH M UX MPUYMHBI. | HBII
XUMHYECKUX JJIEMEHTa U JlaroT XapakTepuCTUKY dJIeMEHTa
JJIEMEHTOB COBPEMEHHOE HA OCHOBAHUM €T0 MOJIOKCHHUS B
Menaeneesa ompeneneHue ITepuoanueckoii cucreme

ITepuoanueckoro




3akoHa. [IpyunHb!
HU3MEHEHUS
METaJNINYECKUX U
HEMETaJUIMYECKUX
CBOMCTB B IIEPUOJAX U B
rpynnax. [Tomoxenue
BOZOPOJa B
[Tepuonnueckon
cucreme.lIpeanocsnku
OTKPBITHSI, OTKPBITHE,
nepBasi GopMyIMpPOBKa
[Tepnoanueckoro
3akoHa. Criop o
MIPUOPUTETE OTKPHITHS
[lepnoanueckoro 3akoHa

Crtpoenue BemecTrBa7 4

Xumuueckas cBsi3b. | MoHHass XuMu4eckast 3HaKOMSATCS ¢ KiTaccuuKkanuen MpOBEpPOYHAs 83
HNonnas u cBs3b. KoBasieHTHas TUMOB XUMUYECKOU CBS3U U paborta
KOBaJICHTHAas XMMHYECKasi CBA3b U €€ XapaKTEPUCTUKOM KaXKJI0TO U3
KJ1accuuKanus: HUX
MOJISIpHAs ¥ HETIOJISIpHAs
KOBAaJICHTHAsI CBSI3U.
[lepexon oxHOrO BUIA
CBSI3U B Apyroii. Pasueie
BU/JIbI CBSI3U B OJTHOM
BEIIECTBE
Mertannuueckas u Mertannuueckas u XapakTepusyloT CBOHCTBA (bpoHTaTbHBI 84,5
BOJIOPOJIHAS BOJIOPOJHAS XUMUYECKHE | BEIIECTBA [0 TUITY XUMHUYECKOU Hu
XMMHYECKUE CBS3H. | cBsi3u. Equnas mpupona | cBsi3u WHAUBUAyab
Enunas npupona XUMHYECKUX HBI

XUMHUYECKHUX CBS3CH

cBs3er.Ponb
BOJIOPOJIHOM CBSI3U B
(dhopmMupoBaHUU




CTPYKTYp OHOTIOJIMMEPOB

BemectBa Kpucrannuueckue OcBauBalT XapaKTePUCTUKHU ¢pontansusr | JL. 1. Koncnek
MOJIEKYJISIPHOTO U PELIETKH BEIIECTB C BELIECTB MOJIEKYJISIPHOIO U Hu Omnpenenenne | T1§7,8,9
HEMOJIEKYJIIDHOTO | pa3JINYHBIMU TUIIAMU HEMOJIEKYJIIPHOTO CTPOEHUSI. UHAUBUAYaJlb | CBOMCTB
cTpoeHus. THIIbI XUMHUYECKOH CBSI3U. XapakTepus3yroT CBOMCTBA HBII HEKOTOPBIX
KPUCTAJTINYECKUX AmopodHoe cocTostHre BELIECTBA 10 TUITY BELIECTB HA
PELIETOK. BelIeCTBa KPUCTAJUIMUECKON PEIIeTKU OCHOBE TUIIa
JlabopaTopHas KPUCTAJUTHYECK
pabota Nel oMl pemieTku. 2.
Omnpenenenue O3HakoMieHHE
CBOMCTB HEKOTOPBIX C KOJUIeKLIuen
BEILECTB HA OCHOBE MIOJIUMEPOB:
TUIA iacTMace u
KPUCTAJUTMYECKOM BOJIOKOH U
pemetku. Ne2 W3IEIUN 13
O3HakoMJIEHHE C HUX
KOJIIEKITHEH
MOJINMEPOB:
IacTMace u
BOJIOKOH U U3JEJINI
U3 HUX.
HNuctpykrax no Th.
CocraB BelecTB. XUMHUYECKUH COCTaB 3HaKOMSATCS ¢ IPUYMHAMU CaMOoCTOATE KOHCIIEK
[Tprumnnb BeriecTB. [IpruunHbI MHOI000pa3usi BELIECTB. pHas paboTa T
MHOT000pa3us MHOIroo0pasus BeecTB: | 3HAaKOMATCS C BAXHEHITMMHU
BELIECTB TOMOJIOTHSI, U30MEpHs, (YHKIMOHATIBHBIMU I'PYyIIIAMU

AJUIOTPONHS
Yucrele BemecTBa U | YuCThIE BELIECTBA U OcBauBaroT 3aKOH (bpoHTAIBHBI 812
cmecu. CocTaB cmecu. CriocoObl [Teproanueckoi CUCTEMBI, Uu JI. 3.
cMmecell. Pa3nenenue | pazneneHus cMeceii: crocoObl pa3zieieHus: cMece. uHauBUayasb | JKecTkocTb
cMmecei. ¢wibTpOBaHME, Bbraucnsor maccoByio u HBIN BOJIBI.
JIaGopatopHas OTCTauBaHUE, 00BEMHYIO JJOJIH0 KOMIIOHEHTA B Ycrpanenue
paboTta Ne3 BbIIIapUBaHUE, cMecHu JKECTKOCTH
JKecTkocTh BOJBI. xpomarorpadus u zp. BOJBI. 4.




Ycrpanenue Pazpyuienue O3HakomieHue
YKECTKOCTHU BOJIbL. KpUCTAJIIIMYECKON c

Ne4. Oznakomnenne | pemetku. Juddysus MUHEPATbHBIM
C MUHEPAIbHBIMH 1 BOJaMU
BOJaMH.

Nucrpykrax o Th

Ha pabodeM mecre.

9 Ucrtunnsie PactBopumocCTs. 3HAOT PU3NIECKYIO U (bpoHTAIBHBI KOHCTIEK
pactBopsl. CriocoOb! | Knaccudukanus XMMHUYECKYIO0 TEOPUU PaCTBOPOB. | W U T
BBIpKEHUS BEIIIECTB 110 Boruncinsitor MaccoByro 10110 UHAUBHUAyab
KOHLIEHTpaLuu PacTBOPHUMOCTH. BELIECTBA B pacTBOPE HBIH
pacTBOpPOB HctrHHBIE PACTBOPSL.

CriocoObl BbIpaskeHUs
KOHIICHTPAIIUN
pactBOpoB. MaccoBast
JI0JIsl pAaCTBOPEHHOTO
BelecTsa. MonspHas
KOHLIEHTpAllMs BEUIECTBA
B pacTBOpe. ['uaparel u
KpUCTAJJIOTUAPATHI

10 JucnepcHbie Onpenenenue u 3HAKOMSATCS ¢ OTIPEICTICHUEM U ¢pontanbrabl | JL 5. 811
CUCTEMEL. Kiaccuukanys Kiaccudukanuen TucnepcHbIX Uu O3HaKOMJICHHE
Komnouap! (3014 ¥ | AUCTIEPCHBIX CUCTEM. CUCTEM, MOHATUSAMH UCMUHHbIe U | UHIUBUIYalb | C
reinu). Wctunnusie n KOJLIOUOHbIE PACTBOPBI. HBI JUCTIEPCHBIMU
JlaboparopHas KOJUIOMJIHBIE PacTBOPBL. | 3HAKOMATCS € 3pdexTom CUCTEeMaMHU
pabota Ne5 3HaYeHNE KOJUIOMIHBIX Tunnans
O3HakoMJIeHHE C CHUCTEM B KU3HU
JMCTIEPCHBIMHU YyeloBeKa.

CUCTEMaMH. Crenupuyeckue
HNuctpykrax o Th | cBOMCTBA KOJUIOMIHBIX
Ha paboueM MecCTe. | CHCTEM
DJIEKTPOJIMTHYECKAS TUCCOUANUAO U

11 OneKTpoauTHYecKas | JIEKTPOJIUTHI U 3HAKOMSITCS C HOHSTUAMHU (bpoHTAIBHBI 817

JUCCOIMAISL. HEAJIEKTPOJIUTHI. NeKMpPOaUMbL U u JI. 6




Peakuuu nonHoro DNEeKTPOIUTHYECKAS HedleKmpoaumyl, IpUMepamMu uHAuBUAYyalb | O3HaKOMIIEHUE
oOMeHa. nuccounanud. Teopus CWJIBHBIX U CTa0bIX HBIN C KOJUIEKIMEH
JIaGopatopHas NEKTPOIUTUYECKOI 3JIEKTPOJIUTOB. 3HAIOT O PO OCHOBaHUI
pabota Neb muccouunanuu (TO/). BOJIbl B XUMUYECKUX PEAKIUAX.
O3HaKoMJIEHHE C MexaHu3Mm aucconanuy | 3HaIT CYIIHOCTh MEXaHU3Ma
KOJUIEKLIMEN BEUIECTB C Pa3IMYHbIM JCCOLMallMU. 3HAIOT OCHOBHBIE
OCHOBAaHMM. TUTIOM CBsi3U. CusibHbIE U | TT0JI0KeHus T /]
Wucrpykrax no Th | ciiabGble 31€KTPOIUTHI.
Ha paboueM mecte. | OCHOBHBIE TIOJIOKEHUS

TOJI. KauecTBeHHbIE

peakiiy Ha HEKOTOPhIE

HOHBI. MeTO bl

oTpe/eNieHus

KHCIIOTHOCTH CPEJIbI.

Peakuuu rugparanuu

12 IM'uaponns [Tonstue cuoponus. 3HAKOMSATCS ¢ TUTIaMH TUApoau3a | pponTtansuer | JI. 7. 818
HEOPraHMYeCKUX U | 'Maposn3 OpraHMvecKux | COJIEM U OPraHUYECKHUX 17871 Paznuunsle
OpraHUYECKUX BEIIIECTB. COeMHEHU N WHIUBHIyaNlb | CIydau
COECIUHEHU. buosiornueckas poJib HBIN TUIPOJINA3a
JlabGopaTopHas TUIPOJIM3a B OpraHu3Me cosen. 8.
pabota No7 yejioBeka. Peakimu IMaoponns
Pasnuunble caydan | rupposnsa B XJIOPUIOB U
TUAPOJIN3A COJIEH. IPOMBIIUIEHHOCTH. aneTaToB
No8 I'maponuz I'uaponus kapouaoB., IIEJIOYHBIX
XJIOPUAOB U CHIIMLIUIOB, (pochuaos METaJUIOB
aneTaToB
LIETOYHBIX
METAJJIOB.

HNucrpykrax no Th
Ha paboueM MecTe.

13 Cpena BOAHBIX I'maponus couneil. CocTaBIisIIOT ypaBHEHHUS camocrositen | JI. 9. KOHCIIEK
pacTBOpPOB. Paznuunsle nytu ruaposmza cosel (1 ctynens), pHas pabota | HcmeiTanue T
Bonopousbrit MPOTEKAHUA TUAPOJIM3A | ONPEAETSIOT XapaKTep CPebl pacTBOpOB
MOKa3aTeNb. COJIEH B 3aBUCHUMOCTHU OT KHCJIOT,




JlaboparopHas WX COCTaBa. OCHOBaHUU U
pabota Ne 9 Jlucconumarus BOJbI. coJeit
Hcnbitanue Bonopoubrit MHJIHUKATOpaMHU
pacTBOpPOB KUCIIOT, | OKa3aTeib . DJIEKTpPOHHOE
OCHOBAHUH U COJIEH IIPUJIOKEHUE K
WHIUKATOPAMHU. y4eOHUKY
Nucrpykrax o Th

Ha paboyeM MecTe.

14 OKHCIUTENTHHO- OKHCIUTETHHO- 3HAKOMSATCS C IOHATUAMH ¢poutansubl | JI. 10. Peakus | 819
BOCCTaHOBUTEJIbHBIE | BOCCTAHOBUTEJIbHbIE OKUCIUMENb, 80CCMAHOBUMED, Hu 3aMeleHus
peaxkuu. peakuuu (OBP). OKUCIeHue, 60CCmano8ieHue. UHAMBUAYaNIb | MEOH JKEIE30M
JlaGoparopHas Oxucnenue u 3narot oinuusi OBP ot peakuuii | HbIi B pacTBope
pabora NelO BOCCTaHOBJICHUE. MOHHOTO 0OMeHa. CoCTaBISAIOT cynabgara meau
Peaxmus Oxucnureny u ypaBHerus OBP meTonom (1.
3aMeEIleHUs METU BOCCTAaHOBUTEIIM. AJIEKTPOHHOTO OanaHca 11. Tlomyuenune
xene3oM B pactBope | CocraBlieHHE ypaBHEHUI BOJIOpOJA
cyneara memu (II). | OBP metomom B3aUMO/ICHCTB
Nell Ilonyuenue 3JIEKTPOHHOTO OaiaHca. MEM KHUCIIOTHI C
BOJOPOAA DeKTpOoJIn3 PacTBOPOB U LIUHKOM
B3aUMOJICHICTBUEM paciuiaBoB
KHCJIOTBI C LIUHKOM.

Huctpykrax no Th
Ha paboyeM MecTe.

15 O6o061enue u CrpoeHue BelecTBa, 3HaIOT NOHATHS Gewyecmao, CaMOoCTOATE IToxroro
cucTeMaTH3anus XUMUYECKasi CBA3b, XUMUYECKUL dTIeMeHN, AmoM, pHas paboTa BUTBCS K
MaTepuala 1o TeMe: | KpUCTaNIN4ecKue Moaekyna, KOHTPOJI
«O01mas Xumus» PELLEeTKH, OJIUMEPHI, INEKMPOOMPUYAMENLHOCHD, BHOM

UCTUHHBIE U 8ANEHMHOCMb, CIENeHb pabote

KOJUIOMJIHBIE PAaCTBOPBIL.
Tunel XuMHUECKUX
peakuii. CKOpoCTb
XMMHMYECKUX PEaKLUM.
I'mpponus

OKUCJ/eHusA, eeuiecmea
MOIEKYIIAPHO2O U
HEMONEKYJAIPHOCO CMPOEHUA,
KJZGCCM¢MKCIL;M}Z XUMU4YecKux
peaxyuit, T3/]. OOBICHIIOT
3aBHCHMOCTbH CBOMCTB BEIIECTB OT




MX COCTaBa U CTPOCHHUS, TPUPOIY
XUMHYECKON CBA3MU

16 KoHnTtponbsHas KontponsHas padora Ne | [TpoBoasT peduiekcuo
pabota Ne 1 o 1 o teme: COOCTBEHHBIX JOCTH)KECHUM B
TeMe: «Teopernyeckue OCHOBBI | IO3HAHUM CTPOEHUS aTOMa,
«Teopernueckue o0wIel XuMum» CTPOEHHUS BELIECTBA.
OCHOBBI 001IEH AHaNU3UPYIOT PE3yIbTaThI
XUMUN KOHTPOJILHOHM pabOTHI U
BBICTPAUBAIOT MTyTU AOCTUKECHUS
YKEJIaeMOT'0 YPOBHSI YCIIEIIHOCTH
Xumnuyeckue peakunu. BemecrsalSy
17 Ananus Knaccudukanus 3HAI0T, KaKue MPOIECChI (bpOoHTaIbHBI 814
KOHTPOJIBHOM XUMHUYECKUX PEAKIIUN: HA3bIBAIOTCA XUMUYECKAMU nu
paboTHI. 10 YUCITY U COCTaBy peaKkuusiMu, B YeM UX CYTb. WHIUBHTyaJTb
Knaccuduxarus pearupyromux BemecTB; | YCTaHABIUBAIOT HBIN
XUMHYECKUX 110 U3MEHEHHIO CTETIEHEN | MPUHAUIEKHOCTh KOHKPETHBIX
peakuuii B OKHCJIEHHUS AJIEMEHTOB, peakuuil K pa3IMuHbIM TUIIAM 110
OpraHUYeCKOU U 00pa3yIoIluX BEIIECTBA; | pa3IUYHBIM IPU3HAKAM
HEOPraHUYeCKOU 1o TerioBoMy 3¢deKkTy; | KIaccuukanuu
xuMud. TernnoBoit 1o ($ha30BOMY COCTaBY
ahdexT pearupyronux BeIiecTs;
XUMHUYECKOUN M0 Y4aCTHIO
peakuuun KaTaau3aTopa; Io

HaIpaBJICHUIO.
Knaccudukanus mo
MEXaHU3MY
(panuKaJbHBIC U
WOHHBIE); 110 BUAY
SHEpruw,
VHULMUPYIOLIEN
PEaKIuio
(boToxuMHUECKHE,
panuanuoHHbIE,
AIEKTPOXUMUYECKUE U




TEPMOXUMHUYECKUE)

18 Ckopoctb CKOpOCTb TOMOTE€HHBIX U | 3HAKOMSATCSA C TIOHATUEM (bpoHTATBHBI 815
XUMHYECKON TETEPOreHHBIX PEAKIMHA. | CKOpocmb Xumuyeckou peakyuu. | 1 U
peakuuu DHeprus akTUBALIUU. 3HaIOT (aKTOPHI, BIUSIOMINAE HA WHIUBHIyaJlb
Binsiaue pa3nudaHbIX CKOPOCTb peaklMil. 3HAKOMSITCS C | HbII
(akTOpPOB Ha CKOPOCTh HOHITHEM O KaTaJlu3aTope u
XUMHUYECKON PEAKIIUU: MEXaHU3ME €T0 JICUCTBUS.
IPUPOJIBI U 3HaKoMSTCS ¢ pepMEHTaAMU-
KOHIICHTPALIUH OuoKkaTamu3zaTopaMu
pearupymoIunux BemecTs,
IJIOLIAAN
CONPUKOCHOBEHHUS
pearupymoIuux BemecTs,
TEMIEPATYPHI,
KaTaJan3aTopoB.
I'oMorenHsbI 1
TeTEPOrE€HHBIN KaTaau3.
CpaBHeHue GEepMEHTOB C
HEOPraHMYEeCKUMU
KaTaJIn3aTOPAMH
19 O06paTuMocTh OO6parumbie u 3HaKOMSATCS ¢ KiTaccuuKkanuen (bpOHTATBHBI 816
XUMHUYECKUX HeoOpaTHMbIe XUMUYECKUX PEAKIUN 17871
peakuuii. XUMUYECKUE PEAKLIUH. (oOpaTumblie 1 HEOOPATHUMBIE), WHUBH]1yallb
XUMHYECKOE XUMHYECKOE MOHATUEM XUMUYECKOe HBII
paBHOBECHE U paBHOBecHE. Y CI0BUSA pasHosecue N yCIOBUSIMU €r0
CHOCOOBI ero CMELIEHUS XUMUYECKOTO | CMELIEHUs
CMELIEHUs paBHoBecus. [Ipunumn
Jle aTense. 3akoH
JEUCTBYIOLIMX Macc AJis
PaBHOBECHBIX CHCTEM.
Koncranra paBHOBecHst
20 Knaccudukanus u [IpocTsie U cnoxkHbIE 3HAKOMSATCS C BA)KHEUILIUMHU nposepounas | JI. 12. KOHCIIEK
HOMEHKJIaTypa BenecTBa. OKCUIbL, UX KJIaCCAMM HEOPraHU4ECKHUX pabota O3HakoMJIEHHE | T
HEOPraHMYeCKUX KJIacCU(HKAIHS; coenuHeHni. Onpenensor C KOJUIEKIIHEN




COCOUHEHUH.
JIaGopatopHas
pabora Nel2
O3HaKOMJICHHE C
KOJIICKIHECH
MeTajioB. Nel3
O3HaKOMJICHHE C
KOJIICKIHECH
HEMETAJIOB.
Nucrpykrax o Th
Ha paboueM MecTe.

TUAPOKCHUIBI
(ocHOBaHwUs,
KHCIIOPOICOCpKAIINE
KHCJIOTHI, aM(oTepHbIE
rUAPOKCUb). KHUCIOTHI,
UX KJIacCU(pUKAIIS,;
OCHOBAaHUS, UX
KJIaCCH(HMKAIUS; COJIH,
WX KiaccuuKaIms.
ITonsatue o
KOMIIJIEKCHBIX COJISIX

MIPUHAJIEKHOCTh BELIECTB K
pa3IMYHBIM KJ1accam
HEOPraHUYECKUX COCIMHEHUI

METAaJLIOB.
13.
Os3HakoMJIEHHE
C KOJJICKITHEH
HEMCTAJLJIOB

21

Mertamner 1 ux
CBOMCTBA

IlonoxeHne METalJIOB B
IICXD Menneneena.
Merannndeckas CBI3b.
OO6mwme puznueckne
CBOMCTBaA METAJJIOB.
XUMHYeCcKHe CBOMCTBA
METAJIJIOB.
BsauMmonelictsue ¢
MPOCTHIMHU U CJIOKHBIMHU
BerectBaMu. OKCHUIBI U
TUJPOKCHIBI
MEPEXO0IHBIX METAJLJIOB.
3aBHCUMOCTh UX CBOMCTB
OT CTEIICHU OKUCIICHUS
MeTaia

3HAIOT OCHOBHBIC METAJIBI, X
oO1ue cBoicTBa. XapakTepU3yoT
CBOMCTBA METAJIJIOB, ONTUPAsCh Ha
ux nojoxxkenue B [leprnoanueckoi
CUCTEME U CTPOEHHE aTOMOB

(bpoHTAIBHBI
" u
1705011203701 \ 20
HBIN

820
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OO1ue crnocoosl
MOJTy4eHUs
METAJIIOB.
Koppo3zus

OcHoBHBIE CLIOCOOBI
MOJIy4EHUS] METAIIJIOB.
Onektponus. Kopposusi:
MPUYUHBI, MEXaHU3MbI
MPOTEKaHHUS, CIOCOObI
IpeIOTBPALLCHUS.
Crenuuyeckue BUIbI
KOPPO3UU U CIIOCOOBI

[ToHumaroT cyTh
METaJLTyPTUYECKUX MPOIECCOB.
3HaKOMSATCS ¢ IPUYMHAMU
KOPpPO3UH, OCHOBHBIMU THIIAMH U
crocobaMH 3alluThl OT KOPPO3UU

(bpOHTAIBHBI
nu
WHAUBUAyab
HBII

§20




samuTel. CocTaBiieHue
ypaBHeHuit OBP
AJIEKTPOJIN3A

23

Hewmerasibel n ux
CBOMICTBA.
bnaropoansie raspl

IlonoxxeHne HEMETaJIJIOB
B IICXD Menjeneena.
Kongurypamus
BHEIIIHETO JIEKTPOHHOTO
CJI0sI HEMETAJIJIOB.
[IpocTeie BemecTBa
HEMETAJIJIbl: CTPOEHHUE,
(u3nueckue cBoicTBa.
XUMHUYECKHE CBOMCTBA.
Baxneimme okCHIbI,
COOTBETCTBYIOIINE UM
TUAPOKCHJIBI 1
BOJIOPOJIHBIC
COEIMHEHUS
HEMeTAJUI0B. IHepTHBIE
rasel. I3mMenenue
KHUCJIOTHBIX CBOMCTB
BBICIIIIX OKCHAOB U
TUJIPOKCHJIOB
HEMETAJVIOB B IEPUOJIAX
U rpynmnax. 3aBUCUMOCTb
CBOMCTB KHCJIOT OT
HeMeTaJlia

3HAKOMSATCSI C OCHOBHBIMH
HeMeTaJlJIaMH, X CBOMCTBAMH.
XapakTepu3yrT CBOMCTBA
HEMETaJUIOB, OMUPAsCh HA UX
nosnoxenue B [lepuoanueckoi
cucreMe. 3HAKOMSATCS C
0071aCcTSIMU IPUMEHEHUS
0JIarOpPOTHBIX Ta30B

CaMOCTOSTE
bHas paboTa

§21
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Oo01mas
XapaKTepPUCTHKA
TaJIOTEHOB

l"anorensr: ¢rop, xop,
Opom, Ho.
PacnpocTpanenue B
PUPOJE, TOJyUEHHUE,
CBOMCTBA.
CpaBHuTENIbHAS
akTUBHOCTb. [loBapeHHast
COJIb, COJISTHASI KHCJIOTa

3HAKOMSITCSI C OCHOBHBIMHU
CBOMCTBaMH rajioreHoB,
00JaCTSIMU MX UCTIOIH30BAHUS.
3HAIOT BaXKHEUIITNE COEAMHEHUS
XJiopa

(bpOHTAIBHBI
nu
WHAUBUAyab
HBII

§21




25 Oxcupl Crpoenue, OcBauBaroT cocTaB, CTPOEHUE U (bpoHTaNBHBI | DIEKTPOHHOE | KOHCIIEK
HOMEHKIIATYpa, KJIaCCH(HUKAITNIO OKCUIOB, UX nu MPWIOKEHUEe K | T
KJaccu(uKanus u HOMCHKJIATYpY. XapakTepu3yloT | UHIUBUIYAIb | YICOHUKY
CBOMCTBA OKCHJIOB. MX CBOMCTBA HBIN
Baxwueiimmne
IPEJICTAaBUTENIN ITOTO
kiacca. [lepokcu bl
26 Kucnorsr Crpoenue, OcBauBaroT kiaccuukanuio, ¢pontansaer | JI. 14. 8§22
JlabopaTopHas HOMEHKJIaTypa, HOMEHKJIATypY KHUCIIOT. nu O3HakoMieHHE
pabora Nel4 KJaccupukanus u XapakTepu3yrT UX CBOWCTBA WHJIUBHIyAIb | C KOJUIEKIIHEH
O3HakoMJIEHHE C CBOMCTBA KUCIIOT. HBIH KHCJIOT
KOJUIEKIIUEH Baxwueiimmne
KHCJTIOT. MIPEICTaBUTENN 3TOTO
Wucrpykrax no Th | knacca. OcobenHoctu
Ha paboueM MecTe. | CBOICTB CEpHON U
a30THOM KHUCJIOTHI,
MYPaBBUHOM U YKCYCHOU
KHCJIOTHI
27 OcHoBaHus. Crpoenue, OcBanBaroT KJI1acCuPpuKaIumo 1 dbporTanbabl | JI. 15. 823
JlabGopaTopHas HOMEHKJIaTypa, HOMEHKJIATypy OCHOBAHUU. nu [Tonmyuenue n
pabota Nel5 Kiaccuukanus u XapakTepu3yroT X CBOMCTBA WHJIUBUyallb | CBOMCTBA
[Tonyuenne u CBOICTBAa OCHOBAHUH. HBIN HEpPaCTBOPHUMBI
CBOMCTBA PactBopumble X
HEPaCTBOPUMBIX HEPAaCTBOPUMbIE OCHOBaHUU
OCHOBaHUH. ocHOBaHus. BaxkHelmue
Huctpykrax o Th | mpeacraButenu kiacca.
Ha paboueM mecte. | OcoOGeHHOCTH
OpPraHHYECKUX
OCHOBAaHUU
28 Comu Crpoenue, OcBauBaroT kiaccupUKaIuio u (bpoHTaTbHBI 8§24
HOMEHKJIATypa, HOMEHKJIATypy COJICH. Hu
KJIaccuUKaIus u XapakTepusyloT UX CBOMCTBA WHAUBUAyab
CBOMCTBA COJIEH. HBIN

KI/ICJ'ILIe, CpCAHUC U




OCHOBHBEIE COJIH.
Baxneimme
MpEICTaBUTENM KIlacca.
Kommniekcunie comnm,

KPUCTAJUIOTUPATHI
29 I'enernyeckas cBs3p | [lonsitue o 3HAKOMSATCS C BAKHEUIIIMMHU CaMOCTOSITEN 825
MEXy KJIacCaMH TEHETUYECKOM CBSA3U U CBOWMCTBaMH M3YYEHHBIX KJIACCOB | bHas paboTa
COCTMHEHU I TEHETUYECKUX PAZIaX B HEOPraHUYeCKUX COCTMHEHUI
HEOPraHUYECKON XUMUU.
I'enernueckue psapl
MeTajla ¥ HeMeTallja.
I'enernueckue psapl
OpraHUYeCKUX
coequaenui. [Torsarue o
KOMIUTIEKCHBIX
COCTMHEHUSX
30 Oo6o06uIeHne 1 Cucremaru3zamnus 3HAIOT OCHOBBI KJIACCH(PHUKAIINU U | (PPOHTAIBHBI §20-25
cUCTeMaTH3alus Marepuaia 1o Teme: HOMEHKJIATYpbl HEOPraHUYEeCKUX | W U
3HaHUHU II0 TEME: «Heopranuyeckue BEIIECTB. 3HAIOT Ba)KHEHIIINE WHIUBUIya)lb
«Heopranunyeckue BemecTBay. OTpaboTKa CBOICTBA M3yUYEHHBIX KJIACCOB HBIN
BEILIECTBA» TEOPETUYECKOTO coeauHeHui. COCTaBIAOT
Marepuala B paMKax ypaBHEHUS peakiiil B HOHHOM
TAHHOU TEMBI Buae u OBP
31 KonTtponbHas KontponsHas padorta Ne | [IpoBoasT pediiekcuto
pabota Ne 2 o 2 IO TEME: COOCTBEHHBIX JOCTHXECHUN B
TeMe: «Heopranuueckue MO3HAHUH CBONCTB OCHOBHBIX
«Heopranuueckue BELIECTBA» KJIACCOB HEOPraHM4ECKHUX
BEII[ECTBA» BEIIECTB U XUMHUECKUX PEaKLUu.
AHANU3UPYIOT PE3yIbTAThHI
KOHTPOJIBHON PabOTHI U
BBICTPANBAIOT MYTU JOCTUKCHHUS
YKEJIaeMOT0 YPOBHSI YCIIEITHOCTH
Hrorosoe nosropenue 3 u
32 ‘ Ananns IIpaBuiia TEXHUKHU | 3HarT ocHoBHBbIE nipasuia Th. ‘ (bpOHTAIIBLHBI ‘ ITpaktnueckas | Ctp. 217




KOHTPOJIBHON 0€30MacHOCTH MPU 3HAIOT OCHOBHBIE CTIOCOOBI Hu pabota Ne 1
paboTEHI. BBITIOJTHEHUH JTAHHOM HOJIy4eHUs, COOMpaHus U unauBuayans | «l[lomydenue,
[IpakTuueckas paboTel. CriocoOsbI pacrno3HaBaHusi ra3oB (BOJ0PO/I, HBII cobupanue u
paborta Ne 1 MOJTy4SHUS M COOMpPaHUs | KUCIOPOJ, aMMHAK, YTIICKUCITBIH ) pacro3HaBaHue
«[lomyuenne, ra3oB B Jaboparopuu. B 1aboparopuu. CoOuparot ra3oB»
coOupanue u PacnosnaBanue npuOop IS MOJIyYEHUS Ta30B B (yueOHUK).
pacro3HaBaHuE BOJIOpOJia, YIIIEKUCIIOro | JlabopaTopuu DNeKTpOHHOE
ra3oB» MHCTpyKTaX | ras3a, KHCIOpO/a, MPUIIOKEHHE K
o Th na paGouem aMMHaKa. y4eOHUKY
MECTE. Jenonumepu3zanus
MTOJINMEPOB
33 [IpakTnueckas [IpaBuia TeXHUKH 3HaroT ocHoBHbIE nipaBuia Th. ¢pontanbHbl | [Ipaktnueckas | Ctp. 220
paborta Ne 2 0€30MacHOCTH MpHU OcBanBarOT Ka4eCTBEHHBIE nu pabota Ne 2
«Pacmno3naBanue BBITIOJTHEHUH JTAHHOM peaKIuy Ha XJIOPHIBL, CyIbhaThl, | MHIUBUAYaTb | «Pacrmo3HaBaHU
BernecTByMHCTPYKT | paboTel. KauecTBeHHBIE | aleTaT-MOH M HOH aMMOHHUSI. HBIN € BEIECTB»
ax no Th Ha peakuuu OnpenensroT no XapakTepHbIM (yueOHUK).
pabouem mecre. CBOMCTBaM O€JKH, TIIOKO3Y, ONeKTpOHHOE
TIIUTIEPUH MIPUJIOKEHHE K
y4eOHUKY
34 IlonBenenue utoros | IlonBemenue UTOroB [TonBoaAT UTOTH MPOACTAHHON

MpoieNIaHHOM pabOTHI 3a
10-
11 xnaccer

paboThI 3a 1Ba roj1a 00yJIeHUS
Kypca XHMHH.
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