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Pabouas mporpaMma ydeOHOIO Kypca IO XMMHHM Jjid 8 Kiacca paspadoraHa Ha ocHoBe PI'OC
OCHOBHOI'0 00IIEro o0pa3oBaHus, Ha 0a3e OpPOrpaMMBI OCHOBHOI'O OOIIEro oOpa3oBaHMA IO XMMHMHU
(6a30BEIN ypoBeHB) M aBTopckoil mporpammbl O.C. I'abpuensHa «lIporpaMma OCHOBHOI'O OOIIEro
o0pa3zoBaHusa no xuMu. 8-9 knaccy. IIporpamMmMa OpuMeHTHpPOBAHA Ha MCcHoab30BaHue yaeoHuka: O. C.
Iabpuensgna, U. I'. OctpoymoBna, C. A. Cnaakoa g 8 knacca M. : IIpocsemenue, 2019.




IlosicHuTeILHAS 3aMUCKA.

[Iporpamma no xumuu coctasieHa B cootBeTcTBuM ¢ ®I'OC mns gereit OB3 u npennasHaueHa ais
yuyammxcs 8 kiacca.
Jlannas paboyas mporpamMma paspaboTaHa Ha OCHOBE CIEIYIOUINX JOKYMEHTOB:

. denepalibHOTO 3aK0H «00 oOpasoBanuu B Poccuiickoit @enepaunmn» ot 29nexadbpsa 2012 roga
Ne273

. AnanTupoBaHHOH 0011€00pa30BaTEILHON MPOTrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IS
00yJaromuxcs ¢ 331ePKKOH IICUXUYECKOTO Pa3BUTHUS

. VYyeonoro mana MBOY borpanosckoit COLI Ha 2021-2022 yueOHBIH 101

. MIOJIOKEHHE O TOpsiiKE pa3pabOTKW UM yTBepkIeHus pabouux mnporpamm B MBOY
bornanosckoit COILI

. pekomenpanuu [IMIIK ot 18.05.2018 roxa npotokon Ne 224 (oOyueHHe 1O aganTHPOBAHHON

00111600pa3oBaTEeNIbHON MPOTPaMMeE OCHOBHOTO 00IIIero 00pa3oBaHus st 00YUAIOIINXCS C 3aJePIKKOM
MICUXUYECKOTO pa3BUTHS U craboBuaamux ). Ounas gopma. [lonHblil 1eHb.

OnHO#l M3 OCHOBHBIX MPUYMH TPYAHOOOYYAEMOCTH W TPYAHOBOCHUTYEMOCTH YUalIUXCS SIBISETCS
oco00e TO0 CpaBHEHUIO C HOPMOM COCTOSIHHME TICUXHMYECKOTO Pa3BUTHS JIMYHOCTH, KOTOpOE B
nedeKToIoruy MOoTyYnIIo Ha3BaHKe <<3a4epKKa Ncuxmyeckoro passutusa>> (3MP).

Kaxx it BTopoit XpoHWYeCKH HeycneBatomuii peoéHok nmeet 311P.

B camom obmem Buzne cymuocts 3IIP cocrour B cremyromiem: pa3BUTHE MBILUICHUS, MaMsTH,
BHUMAaHUSI, BOCIIPUATHSI, PEUH, SIMOITMOHAITHHO-BOJIEBON CPEepbl TNIYHOCTH MTPOUCXOAUT 3aMEIJICHHO, C
OTCTaBaHWEM OT HOPMBI. OrpaHMYECHHS TICHXHYECKHMX ¢ TI03HABATEILHBIX BO3MOXHOCTEH HE
MTO3BOJIAIOT PEOEHKY YCIICITHO CIPABUTHCA C 3a/ladaMu U TPeOOBaHUSIMU, KOTOPBIE MPEIBIBISET EMY
obmectBo. Kak mpaBuio, ATH OTpaHWYCHHUS BIEPBbIE OTYETIIMBO TPOSBILIIOTCS W 3aMEYarOTCs
B3pOCIBIMH, KOTJa peOEHOK MPUXOIUT B IIKOIY. HecrmocoOHOCTh K YCTOMYMBOM IeJIeHAIPaBICHHON
NeSITeNbHOCTH, TpeoOiialaHie UTIPOBBIX HMHTEPECOB U WIPOBOM MOTHBAIMHM, HEYCTOMYMBOCTH U
BBIPOKEHHBIE TPYAHOCTH NPHU MEPEKIIOUYEHUH U DACIpeNeleHUH BHHMAHMS, HECHOCOOHOCTh K
YMCTBEHHOMY YCHUJIMIO U HANpsOKEHUIO TMPU  BBIMOJHEHUHM CEPhE3HBIX IIKOJBHBIX 3aJaHuil,
HEZ0pa3BUTHE NMPOU3BOJIBHBIX BUJIOB AEATEILHOCTH OBICTPO MPUBOASAT K LIKOJBHON HEYCIIEBaeMOCTH
y TaKUX JeTel M0 OJJHOMY UM HECKOJIbKUM MPEAMETaM.

Anpecar: KapramoB Hukura. YueOnas motuBarust y HUKuTel He chopMupoBaHa, pyKOBOACTBYETCS
CUIOMHUHYTHBIMH kenaHusiMu. Oco3HaeT M NpUHUMaeT y4eOHYIO0 3aJady TOJBKO C MOMOIIBIO
B3poCIoro (memarora).

He Bcerga crnocoben ynepkaTh yd4eOHYIO 3ajiady, TaKk Kak TepsieT Leib, TpeOyeTcsl MOCTOSHHAs
OpraHu3yromias IoMOIIb Mearora.

[Ipn muIaHUpOBaHWUM HYXKJIAaeTCs B TIOMOIIM TMelarora, Tak Kak HE MOXET CaMOCTOSTEIbHO
OpraHU30BaTh CBOKO JEATENbHOCTb. CTpPEeMHTCS HUATH MO MYTH HAMMEHbBILIETO COMPOTUBICHHS —
OTKa3bIBAa€TCA B CIIydae 3aTpYIHEHU, IpU pellieHNH yueOHBIX 3a7ad.

[IpucyTCcTBYeT AOMUHUPYIOIIUNA BHUA KOHTPOJIS — IOIIATOBBIM, KOTOPBIA C(HOPMUPOBAH YACTUYHO.
Cnabo pa3BUT YpOBEHb MOHHUMAHUS CMBICIIA IPOUYUTAHHOTO.

CdeTtHble onepaliu, BEIYUCIUTENbHbIC, U3MEPUTEIbHbIE YMEHUS Pa3BUTHI c1a00.

Matepuan 0Oco3HaeT YacCTHYHO, 3HAHUS TOBEPXHOCTHBI, HEYCTOMYUBHI, NEHCTBYET IO aHAJIOTHH,
MIPUMEHEHHUSI Ha MMPAKTUKE OMOILb [TeJarora.

BHumaHue He ycToiuMBOE C TPYAOM MEPEeKIIoYaeTcsi, HauOObIINe 3aTPyIHEHUs] UCIBITHIBAET MpU
W3BIIEYCHUU UH(POPMAITUH U3 TEKCTOB.

PaGotocnocoOHOCTh HEYCTOWYNBAS, YTOMIISIEMOCTb ObICTpasi.

Bocnpusitue  BbIOOpOYHOE, OCOOEHHOCTH TMPOCTPAHCTBEHHOW OPHUEHTHPOBKU  BBIPAKEHBI C
3aTpyAHEHUSIMH.

JIOMUHUpPYIOIIUH TUN NaMsATH — MEXaHW4yecKas, TpollecC 3allOMUHAHUS HENPOIyKTUBHBIN,
JOMUHHUPYET Mpoiiecc 3a0bIBaHUSL.



OcoOeHHOCTH MBICIUTEIBHON JEATEIPHOCTH 3aK/IIOYAIOTCSl B CIEIYIOLIEM, 4YTO IpeolanaeTt
HarJsIHO-00pa3Hoe MBIIJICHHE, HE C(OPMHUpPOBAHA AHATMTUKO-CHHTETHYECKOW JEATENIbHOCTH, HET
YMEHHUS yCTaHABIMBATh MPUYMHHO-CICICTBEHHBIE CBSI3M, OCOOEHHOCTH (OopMUpOBaHHUS U
OTIEPUPOBAHUS MOHATHIMHU IPOUCXOAT C OOJIBIINMHU 3aTPYTHEHUSIMHU.

AnantupoBaHHas pabOouas IporpaMMa COCTaBjleHa Juli OOYdYaloIlerocss ¢ NapHUuaIbHON
HEJO0CTaTOYHOCTbIO KOTHUTHBHOIO M PEryJIATOPHOIO KOMIIOHEHTA JEeATENbHOCTH JIeKcHko —
rpaMMaTHYecKUM Henopa3BuTheM peud. Jucrpadmeit m mucnekcueii. SBnsercs pedenkom OB3 n
HY)KJaeTcs B CIIELHUAIbHBIX YCIOBUSAX 00y4EHUS.

B ocHOBY Kypca 110JI03KEHBI CIEAYIOIINE H/IeH:

° MaTepHAITBLHOE SIMHCTBO U B3aMMOCBSI3h O0OBEKTOB U SIBJICHHIA TTPUPOJIBI;

° BeIyIasi pPOJb TEOPETUUYECKUX 3HAHMNA JUIsl OOBSICHEHWUS W MPOTHO3ZUPOBAHUS XHUMHUYECKUX
SIBICHU, OLICHKH UX MPAKTUYECKON 3HAYNMOCTH;

° B3aMMOCBSI3b KaU€CTBEHHOW U KOJMYECTBEHHON CTOPOH XUMUYECKUX OOBEKTOB MaTEPHAILHOTO
MHPA;

° pa3BUTHE XUMHYECKOW HAyKM M MPOU3BOACTBO XMMHYECKHX BEIIECTB M MATEPUAIOB JUIS

YIOBJICTBOPEHUST HACYIIIHBIX MOTPEOHOCTEH UenoBEeKa W OOIIECTBA, peHIeHUs TI00aTbHBIX
po0JieM COBPEMEHHOCTH;

. TE€HETUYECKasl CBSI3b MEXK/Ty BEIIECTBAMU.

OTH HJlIeN peaIn3yroTCs B Kypce XUMHHM OCHOBHOM HIKOJIBbI ITYTEM JOCTHKEHHUS CICAYIOINX Lesei:

. @opMHpOBaHHE Yy YYaIIMXCAd XUMHYECKOM KapTHHBI MHUpPA, KaK OPraHWYECKOM YacTh €ro
LIETIOCTHOW €CTECTBEHHO-HAYYHON KAPTUHBI.

. Pa3BuTHe mMoO3HABaTENbHBIX HWHTEPECOB, WHTEIUIEKTYalIbHBIX M TBOPYECKUX CHOCOOHOCTEH

yYaluxces B MPOIecce N3YICHUS MU XUMHYECKOW HayKH M €€ BKJIaJa B COBPEMEHHBIN HayJYHO-
TEXHUYECKUH Tmporpecc; (GopMUpOBaHHWE BaXXHEMIINUX JIOTUYECKUX OMNEpaluil MbIIUICHUS
(ananu3, cuHTE3, 0000IICHNE, KOHKPETU3AIIK, CPABHEHHUE U JIP.) B TIPOIIECCE TIO3HAHUS CHCTEMBI
BOXHEUILIMX MOHSATHNA, 3aKOHOB M TEOPUM O COCTAaBE, CTPOCHUM M CBOMCTBAX XUMHUYECKHX
BEIIECTB.

. Bocnutanue yoe:xx1€HHOCTH B TOM, YTO IPUMEHEHHUE MOJyYeHHBIX 3HAaHUM U YMEHUN MO0 XUMUU
SIBJISIETCST OOBEKTUBHOW HEOOXOAMMOCTBIO JUIsi Oe30macHoil pabOThl C BEHIECTBAMU H
MaTepuagamMu B ObITY U Ha IIPOU3BO/ICTBE.

J [IpoexTupoBanre U peanu3anusi BHITYCKHUKAMU OCHOBHOM IIKOJBI JIMYHOM 00pazoBaTEIbHOMN
TpaekTopuu: BBIOOp mpoduiis oOydeHHs B CTapuiedl mikojie WM MNpodecCUOHATBHOTO
00pa30BaTeIbHOTO YUPEHKICHUSI.

J OBnaneHue KIIOYEBHIMA KOMIETCHLIMSIMU: Yy4eOHO-TI03HABATEIbHBIMU, HH(DOPMALIMOHHBIMU,
LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATUBHBIMH.

3agaum y4eOHOro nmpeamera.

1.CpopmupoBaTh 3HaHHE OCHOBHBIX MOHATUN U 3aKOHOB XHMHH;

2.BocnuThIBaTh 00I1IEYEIIOBEYECKYIO KYIbTYPY;

3. Yuurth HaOM01aTh, MPUMEHSTH MOJTYYCHHbBIC 3HAHUS HA MPaKTUKE.

MecTo yueOHOro npeamera B yaeOHOM IJIAHE.

@denepallbHbIl TOCYIapPCTBEHHBIH 00pa30BaTENIbHBIA CTaHIAPT NpeaycCMaTpUBaeT H3y4yeHUE Kypca

XUMHH B OCHOBHOHW IIIKOJIE KaK COCTaBHOM dYacTu mpeAMeTHON obmactu «EcTecTBEeHHO-Hay4dHBIE

npenMeTsl». Kype paccuntan Ha o0s3aTenpbHOe U3ydeHue npeamera B 00béMe 140 yueOHBIX 4acoB 10

2 4aca B Hezieno B 8—9 Kkiaccax..

[Ipennaraembiii Kypc XOTS ¥ HOCHUT OOIIEKYIbTYpHBI XapakTep ¥ HE CTaBUT 3a/ady

npodeccuoHabHON TOATOTOBKU OOYyYaromIMXCs, TEM HE MEHee IO3BOJSET MM OMNPENeNIUThCA C

BbIOOPOM Mpoduiist 00ydeHHs B CTapIIei IIKoJIe.

CornacHo yue6Homy tuiany MBOY Bornanosckoii COLLl Ha n3yueHne XUMUU B 8 KJacce OTBOJUTCS

2 yaca B Heneno o deepaibHOMY TOCYIaPCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY.

O01ee KOJIMYECTBO YaCOB B Io/l, KOJIHYECTBO YaCOB B HEAEI0;
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70 gacoB B ToJl, Ip¥ HOPMATUBHON MPOJOJIKUTEIBHOCTH Y4€OHOTO rojia 35 yuyeOHbIX HEJeIb.

2 yaca B Heemo. KoHTponbHBIX pabort: -4, mpakTH4ecKuX padoT — 7.

B cooTBeTCcTBHM ¢ KaJeHAAPHBIM Y4eOHbIM I1aHOM-Tpadpukom MBOY Bboraanosckoii COL na
2021-2022 yueOHbBIii T0J, pacnUcaHHEM IIKOJIbl, HCKJIKYUB MPa3IHUYHbIE U BBLIXOJAHbIE THH
23.02.2022, 08.03.2022, 03.05.2022, 10.05.2022, nanHasi nporpaMMa paccuuTana Ha 68 uacoe npu
HOPMATHBHOM NPOJ0IKATEJIbHOCTH Y4eOHOr0 rofa 35 yueOHbIX Heeadb (8 knacc)

Kanacenr:8

IlociienoBaTeIbHOCTD U3YYEeHUS TEM.

Pabouas mporpamma Kypca xumun pazpadorana k yaeonukam aBtopos O. C. 'abpuensna, U. T
OctpoymoBa, C. A. CnankoBa ans 8—9 kiaccoB o0meoOpa3zoBarenbHbIX opranuzanuil. CTpykrypa u
coJiep)kaHue paboyeld MpOrpamMMbl COOTBETCTBYIOT TpeOoBaHUSAM DelepanibHOr0 TOCYIapCTBEHHOTO
00pazoBaTeNbHOTO CTaHIApTa OCHOBHOTrO oOmero ooOpasoBanus. [locoOme aapecoBaHO YUUTENSIM
o0mieoOpa3zoBaTenbHbIX opranuzanui, padoratonmm no YMK O. C. T'abpuensna, U. I'. Octpoymosa,
C. A. CnankoBa. Yue6. mocobue ais o6meoOpazoBatenbHbix opranuzanmii / O. C. I'abpuenss, C. A.
CnanxoB — M.: IIpocsemenue, 2019.

Pabouass mporpamma 1ma€r pacmpeneneHue y4eOHBIX YacoB IO  pasfenaM — Kypcea,
MIOCJIEIOBATEILHOCTh M3YUYEHUSI TEM M Pa3/IeloB C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKH y4eOHOTO Ipoliecca, BO3PAaCTHRIX 0COOEHHOCTEH yyamuxcs. B nporpamme onpenenén
nepeyeHb JEMOHCTpalUi, JabOpaTOPHBIX OMBITOB, MPAKTUYECKHX 3aHATUA W Pacu€THBIX 3ajad.
[TocnenoBaTrenbHOCTh M3YYEHHUS PA3IMYHBIX Pa3J/IEIOB COOTBETCTBYET HOPMATUBHBIM JIOKYMEHTaM,
perJaMeHTHPYIOIUM coJiepKaHue oOpa3oBaHHUs MO H3ydaemol aucuuruimHe. llocinenoBarenbHOCTh
W3Yy4YEHUS TEM B COOTBETCTBHM C aBTOPCKOM IPOTrPaMMOil.

Pazgen I Ilimanupyembie pe3yjbTaThl HA 0230BOM M TOBbIIIEHHOM YPOBHSAX:

1. JInuHOCTHBIE pe3yabTaThl:

1) ocosnanue cBOEH STHUYCCKOW MPUHAICKHOCTH, 3HAHME MCTOPUU XMMHH M BKJIAaJa POCCHHCKOM
XMUMHYECKON HAyKH B MUPOBYIO XMUMHIO;

2) ¢gopmuposanue OTBETCTBEHHOTO OTHOIICHHS K TMO3HAHWUIO XHMHH; TOTOBHOCTH M CIOCOOHOCTH
yyaluxcs K cCaMOpa3BUTHIO U caMOOOPa30BaHMIO Ha OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB M TE€OpUM
XMMHH; OCO3HAHHOTO BBIOOPA U MOCTPOCHHUE UHAMBHUIYaTbHOM 00pa3oBaTeIbHON TPAEKTOPHH;

3) popmuposanue NETOCTHOM €CTECTBEHHO-HAYYHON KaPTHHBI MUPA, HEOTHEMIIEMOMN YacThI0 KOTOPOI
SBJIETCSA XUMHUUYECKasi KapTHHA MUPA;

4) osnadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
MPAKTHKHU, B TOM YHCIIE U XUMHUYECKUM;

5) ocsoenue conMaIbHBIX HOPM, MPABUII TIOBEACHHS, POJICH U (POPM COIMATBHOW KU3HU B COLIUYME,
MPUPOJIE U YAaCTHOW JKM3HM HA OCHOBE JKOJIOTUYECKOM KyJabTyphl M Oe30macHoro oOpaileHus c
BEIIECTBAMU U MaTepHaaMUu;

6) popmuposanue KOMMYHUKaTHBHON KOMIICTEHTHOCTH B OOILICHUH CO CBEPCTHHKAMHU U B3POCIIBIMH B
mporecce oOpa3oBaTeNbHOM, OOIIECTBEHHO IOJE3HON, y4eOHO-HCCIeI0BATENIbCKONW, TBOPUYECKOM H
JIPYTUX BUAOB JIEATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

2. MeTanpeaMeTHbIe Pe3yJabTAThI:

1) ompenenenue ueneil coOCTBEHHOro oOydeHUs, MOCTAaHOBKA U (OPMyIUpOBaHUE AJisi ceOsi HOBBIX
3azay;

2) nyaHUpOBaHUE MyTel TOCTUKEHHUS JKEIaeMOro pe3yibTara oOy4eHHs XUMHUHU KaK TEOPETUYECKOro,
TaK ¥ 9KCIEPUMEHTAIBHOTO XapaKTepa;

3) cooTHeceHHEe CBOMX JEHCTBHUM C IUIAHUPYEMBIMH pe3ylbTaTaMM, OCYILECTBIEHUE KOHTPOJIS CBOEH
NEeATeIbHOCTH B TIpOLIECCe JIOCTWIKEHUS pe3yibTara, OIpe/ielieHue CIoco00B JecTBUM Tpu
BBIMIOJTHEHUH JIA0OPAaTOPHBIX M IMPAKTHMYECKHX pPadOT B COOTBETCTBUM C TMPAaBUWJIAMU TEXHHUKH
0€30IMacHOCTH;

4) ompeznereHWE HUCTOYHHUKOB XUMHUYECKOH HH(MOpManuM, MOJydeHHEe W aHamu3 e€, Cco3JaHue
MH(GOPMAIIMOHHOTO MPOJYKTa U €r0 MPe3eHTaIHs;



5) HCHOJIb30BAHME OCHOBHBIX HMHTEIIEKTYaJbHBIX OIEpalvil: aHalu3a W CUHTE3a, CPAaBHEHUS U
cUcTeMaTu3alnuy, oOOOLIEHUS M KOHKPETU3AllM{, BBISBICHUE INPUYMHHO-CIIECJICTBEHHBIX CBS3EH H
IIOCTPOEHHUE JIOTUYECKOTO PACCY)KJIEHUS U YMO3AKIIOUEHHUS (MHAYKTUBHOIO, NEAYKTUBHOIO M IO
aHaAJIOTMH) Ha MaTepHalle ECTECTBEHHO-HAYYHOI'O COJIEP)KAHNUS;

6) yMeHue co3aaBaTh, NMPUMEHATh U NMPEOOPA30BBIBATH 3HAKM M CHUMBOJIBI, MOJICIIM M CXEMBI JUIA
perieHus yueOHbIX M MO3HABATEIbHBIX 33/1ay;

7) ¢dopmupoBaHMEe U PAa3BUTHE OKOJOTHMYECKOTO MBIIUICHUS, YMEHHE MpPHUMEHATh €ro B
[103HABaTEIbHON, KOMMYHUKAaTUBHOM, COIIMAIbHOM MPaKTUKE U MPO(ECCUOHATbHON OpUEHTAIINH;

8) reHepupoBaHUE HJICH U ONIPEIICIICHUE CPEIICTB, HCOOXOAMMBIX TSI KX PeaTi3aIuu.

3. [IpenmeTHbIe pe3yJIbTaThI:

1) ymenue o0003HayaThb XUMHUYECKHE HJIEMEHTBI, Ha3blBaThb HX U XapaKTepU30BaTh Ha OCHOBE
II0JI0KEHHUs B epuoandeckoi cucreme . . Menneneesa;

2) ¢bopMyaUpOBaHUE U3YUYEHHBIX MOHATUMN: BEIIECTBO, XUMUYECKHUM AJIEMEHT, aTOM, MOJIEKYJA, HOH,
KAaTHOH, aHUOH, ITPOCTOE U CII0’KHOE BEILECTBO, XMMHUECKas PeaKIysl, BUIbl XUMUYECKUX pEeaKIUi u
T. IL.;

3) ompenenenue 1mo ¢GopMysiaM COCTaBa HEOPTaHMYECKUX W OPraHUYECKUX BEIIECTB, BaJCHTHOCTU
aTOMOB XMMHMUYECKUX 3JIEMEHTOB WM CTENIEHU UX OKUCIICHMUS;

4) nonnmanue nHGOpPMaILIUU, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (POPMYJIbI M YpaBHEHUS;

5) ymenue KiaccH(PUIMPOBATH MPOCThIE (METAJIbI, HEMETAJUIBI, OJIArOPOJHBIC Ta3bl) M CIOXKHBIC
(OvHapHbBIE COEIMHEHUs, B TOM YHUCJIE€ M OKCHJbI, a TaKXe€ T'MIPOKCHU]IbI — KHUCJIOThl, OCHOBAHUS,
am(oTepHbIe TUAPOKCUIBI — U COJIN) BEIIECTBA;

6) dbopMynupoBaHHE MEPUOIUYECKOTO 3aKOHA, OOBSCHEHHE CTPYKTYpbl M HH(QOPMAINH, KOTOPYIO
Hec€T mepuoauyeckas cucreMa xumuueckux annemeHtoB JI. M. MenneneeBa, packpbiTue 3HauY€HUS
MEePUOIUYECKOT0 3aKOHA;

7) yMeHHE XapaKTepH30BaTh CTPOCHHE BEIIeCTBA — BUJbl XUMHYECKUX CBSI3€H U THUIIBI
KPUCTALUIMYECKUX PEIIETOK;

8) ommcaHue CTPOCHHS aTOMOB XMMHYECKHUX AJIEMEHTOB C TOPSAAKOBBIMU HOoMmepamu 1—20 u 26,
0TOOpaXKe€HHE UX C MMOMOUIBIO CXEM;

9) cocraBnenue GopmMysa OKCHIOB XUMUYECKUX FIEMEHTOB U COOTBETCTBYIOIINX UM THIPOKCUIOB;

10) Hanucanue CTPYKTYpPHBIX (HOPMYIT MOJEKYISPHBIX COCAMHEHUN U (GOPMYIbHBIX €IMHUI] HOHHBIX
COEJIMHEHUH 10 BAJICHTHOCTH, CTENIEHH OKUCIICHUS WU 3apsily HOHOB;

11) ymenue ¢GopMmynupoBaTb OCHOBHBIE 3aKOHBI XHMHH: IIOCTOSIHCTBA COCTaBa BEILECTB
MOJIEKYJISIPHOTO CTPOEHHSI, COXPAaHEHUSI MAaCChl BEILIECTB, 3aKOH ABOTraipo;

12) ymeHue QOpMyIHpOBaTH OCHOBHBIE IOJIOKEHUS ATOMHO-MOJEKYISIPHOTO YUEHUS U TEOPHH
AIIEKTPOJIUTUYECKON TUCCOLUAINY;

13) onpenenenue NpU3HAKOB, YCIOBHM MPOTEKAHUS U MPEKPALICHHUS] XUMUYECKUX PEaKIIHii;

14) cocraBieHHe MOJIEKYISPHBIX YpPaBHEHHI XHUMHUYECKUX pEaKlUUi, MOATBEP)KIAIONINX oOIue
XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB U OTPAXKAIOUIMX CBSI3U MEXKIY
KJIacCaMH COEMHECHHI;

15) cocTaBienue ypaBHEHUN peakiMii C y4acTHEM SJIEKTPOIMTOB TaKXkKe B HOHHOU (opme;

16) ompeneneHue Mo XMMHUYECKUM ypaBHEHUSM MPUHAAJICKHOCTH PEaKIUil K OonpeAenéHHOMY THUIY
WM BUIY;

17) cocraBieHue ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUH C MOMOILBIO METoJa
3JIEKTPOHHOTO OanaHca;

18) mpuMmeHeHHE MOHATUH «OKUCIEHUE» U «BOCCTAHOBIIEHHE» JUISI XapaKTEPUCTHKH XUMHUYECKHUX
CBOJCTB BEILIECTB;

19) ompeneneHre ¢ MOMOIIBI0 Ka4eCTBEHHBIX PEAKIMH XJIOpUA-, Cylb(daT- U KapOOHAT-aHUOHOB U
KaTHOHA aMMOHHUS B PACTBODPE;

20) oObsicHEeHHE BIMAHUS PA3IUUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKUX PEaKIuii;

21) ymeHue XapaKTepHu30BaTh MOJOKEHHE METAIJIOB U HEMETAIJIOB B TEPUOJUUYECKOM cucTeme
3JIEMEHTOB, CTPOEHHE UX ATOMOB U KPHCTAJJIOB, 00IIMEe (GU3NUYECKUE U XUMUYECKUE CBOICTBA;
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22) 00bscHEHHE MHOTOO0Pa3Hst MPOCTHIX BEIIECTB SIBIICHUEM AITIOTPOIIMHU C YKa3aHUEM €€ IPUYHH;
23) yCTaHOBJIEHHE DA3JIMYUM TUAPO-, MUPO- U DBJIEKTPOMETALUIYPTUH U WIUIIOCTPUPOBAHUE STHX
pa3nuyMii MpUMepaMy MPOMBIIIJICHHBIX CIIOCOOOB MOTYYEHHS METAIJIOB;

24) ymenue naBath oOuIyro xapakTepucTuky snemeHTtoB I, II, VIIA rpymnm, a Taxke Bomopona,
KHCTIOpOo/Ia, a30Ta, cephl, docdopa, yriepona, KpeMHUs ¥ 00pa30BAaHHBIX MUMHU TPOCTHIX BEIIECTB U
BOXHEWIINX COEANHEHHH (CTpPOCHUE, HAXOKICHUE B TIPUPOJIE, MOTydeHHE, (PU3NIECKUE U XUMHYECKUE
CBOICTBa, IPUMEHEHNUE);

25) yMeHHE ONHUCHIBATH KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) yMeHHME NPOM3BOAUTH XUMUYECKHE PACUYETHI C MCIOJIB30BAHMEM IMOHATUN «MaccoBas J10Js
BEIIECTBA B CMECH», «KOJUYECTBO BEILIECTBA», «MOJIAPHBIA 00bEM» MO (opMysaM U YpPaBHEHHSIM
peakuuii;

277) onMcaHue CBOMCTB U MPAKTHUECKOTO 3HAYEHUSI N3YYEHHBIX OPraHUYECKUX BEIIECTB;

28) BbINIOJIHEHHWE O003HAYEHHBIX B IMPOTrpamMMe AKCIEPUMEHTOB, PAaclO3HABaHWE HEOPraHUYECKHX
BEIIECTB 0 COOTBETCTBYIOIINM MIPU3HAKAM;

29) cobmroneHune npaBuil 6e30MacHoil paboThl B XMMHUUECKOM KaOuHeTe (J1abopaTtopun).

Paznen |1 Conep:xanue yuedOHOro npeamera, Kypca, AUCHUNIHHbI(MOIYJIA)

HaumeHnoBanue pa3znesnoB yuyeOHOIl NpOrpamMmbi;

XapakTepucTHKA OCHOBHBIX COJepKaTeIbHbIX JUHUMH, TeM;

Ilepeyenb J1a0OPATOPHBIX M NPAKTHYECKHX PadOT, IKCKYPCHHl, HANPaBJEHUH IPOCKTHOMI
NesITeIbHOCTH 00y4aloIMXCsl, MCN0JIb30BAHUE PE3ePBHOI0 y4eOHOro BpeMeHu ( eCJIH OHO eCTh).

HavajabHble NOHATHSA U 3aKOHBI XUMHH

Tena u BemectBa. CBolicTBa BellecTB. DTaJOHHbIE (PU3NYECKHE CBOWCTBA BellecTB. MaTepuaibl U
MaTtepuagoBeneHue. Posib XMMUM B )KM3HH COBpeMeHHOro olmiecTBa. OTHoIIEeHUE 00IIecTBa K XUMHUU:
xemouus u xeModoousi.

Mertoap! nzydenus xumuu. Habmonenne. DxcnepuMenT MoaenupoBanue. Moienn MaTepralibHbIe U
3HAKOBBIE UJI CUMBOJIbHBIE.

lNa3pl. JKugkoctu. TBEpnpie BemiecTBa. B3anMHbIE TNepexoAbl MEXKIy arperaTHbIMU COCTOSHUSIMU
BEIIIECTBA: BO3rOHKa (CyOmuManusi) U AecyoauMarius, KOHACHC AU U UCTIapeHre, KPUCTAILTU3AIUI 1
IUJIaBJICHHUE.

Ouznyeckue sBieHus. YucThle BemiecTBa M cMecu. ['oMoreHHble U rereporeHnbie cMmecu. Cmecu
razoo0pasuble, xuakue u TBEpAble. CrnocoObl pa3feneHus cMeceill: MeperoHka, WiId JUCTHILISALMS,
OoTcTauBaHue, (WIBTPOBAHME, KPUCTAJUIM3AIMS WU BhIMapuBaHue. Xpomarorpadus. Ilpumenenue
3THX CHOCOOOB B 1a00OPAaTOPHOI MpPaKTHKE, HA IIPOU3BOJICTBE U B OBITY.

XUMUYECKHE DJIEMEHTBHl. ATOMBI M MOJeKyibl. [IpocTble M clokHbIe BelecTBa. AJUIOTPOIHUS Ha
npuMmepe Kuciopoja. OCHOBHBIE TOJIOKEHHUS aTOMHO-MOJeKyaspHoro ydeHus. Mousl. BemiectBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSL.

3Haku (CHUMBOJIBI) XHMHUYECKUX 3JeMeHTOB. MHbopMmaiusi, KOTOPYIO HECyT 3HAaKM XUMHYECKUX
AJIEMEHTOB. DTHUMOJIOTHs Ha3BaHUN HEKOTOPHIX XMUMHYECKHX 3ieMeHToB. Ilepuoamnueckas tabnwuiia
xumuueckux snemeHToB . M. MenzaeneeBa: KOPOTKOMEPHOAHBIH U JUIMHHOIEPUOIHBIN BapUaHTHI.
[lepuons! u rpynmel. [aBHas u mobovHas moArpynmnsl, ik A- u b-rpynnel. OTHOCUTENBHAS ATOMHAsS
Macca.

Xumuueckue Gopmynsl. HMumekcel u  kxoddduunentsl. OTHOCHUTENbHAsS MOJEKYJISpHas Mmacca.
MaccoBasi 10751 XUMHUYECKOTO dJIEMEHTa B coenuHeHUH. MHpopmaIus, KOTOpyl0 HECYyT XUMUYECKUE
(bopMyIbI.

BanentHocts. CtpykTypHble (GOpMynabl. XUMHUYECKHE DJIEMEHTHl C IOCTOSHHOM U TMEepEeMEHHOMN
BaJICHTHOCThIO. BbIBOA (opmynbl coeauHeHHs 1O BaleHTHOCTH. OmpeleneHrne BaJeHTHOCTU
XUMHYECKOTO dlieMeHTa 1o gopmyne BemiectBa. CocTaBleHNE Ha3BaHUM COEIMHEHUH, COCTOSIINX U3
JIBYX XUMUYECKHUX 3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB.



Xumunyeckue peakuuu. PeareHTel U mpoaykTel peakuuu. [Ipu3sHakuM XMMUYECKUX pEeakuui. Y CIOBHsA
UX NIPOTEKaHUs U NpeKpalieHus. Peakiuu ropeHus. DK30T€pMUUECKUE U DHIOTEPMUYECKUE PEAKLINU.
3aKOH COXpaHEHHUs MAcChl BEHIECTB. XUMHUUeCKUe ypaBHEHUs. COoCTaBlIeHNE XMMUYECKUX YPABHEHUH.
Wudopmanus, KOTOpYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccupukanuss XMMHUYECKHX pEaKIUil 10 COCTaBy M YHCIY pEareéHTOB W MPOIYKTOB. THIIBI
XMUMUYECKUX peakuuid. Peakium coeauHeHus], paziokKeHus, 3aMelleHus u ooMena. KaranuzaTopsl u
KaTajus.

JdeMoHcTpanuu

. Komekuust MarepuanoB v U3I€IUM U3 HUX.

. Mojenu, HCrosib3yeMble Ha YpoKax (PU3UKH, OMOJIOTHHU U TeOoTpaduH.

. OOBEMHBIE U HIAPOCTEPHKHEBBIE MOJIETN HEKOTOPHIX XUMUYECKUX BEILIECTB.

. Monenu KpUCTaNInYECKUX PEeIETOK.

. CoOupanue nmpubopa At OJIy4EHHUS ra3a | MpoBepKa ero repMEeTHIHOCTH.

. Bosronka cyxoro jbja, nojia Wi HagTaauHa.

. ArperaTHble COCTOSTHUS BOJIBI.

. Pa3nenenue qByX HeCMEIINBAIOIIUXCS KUJIKOCTEH ¢ TOMOIIbIO AETUTEIbHON BOPOHKH.

. JucTtunnarop u ero padoTa.

. YcranoBka ans GpuibTpoBaHUs U €€ paborTa.

. YcraHoBKa /715 BellapuBaHus U e€ padoTa.

. Konnekuust ObITOBBIX TpUOOPOB /17151 GUIBTPOBAHUS BO3AyXa.

. Paznenenne kpacsmiero BemiectBa (iomactepa € NOMOMIIBIO MeToJa  OyMa)KHOM
xpoMarorpadum.

. Mopenu anioTpOmHBIX MOAU(DHUKAIIAN YTIAEPOIa U CEPHI.

. [Tony4yenue o30Ha.

. Hoptpertst 1. 5. Bepuenuyca u JI. 1. Menznerneesa.

. KopoTkonepnoanslii ¥ JJIMHHONEPUOJHBIA BapHaHThl mnepuoanueckon cucremsl I .
Meunneneena.

. KoncTpynpoBanue mapocTep>KHEBBIX MOJIEIEH MOJIEKYII.

. Annapar Kunna.

. Pa3noxxenune 6uxpoMara aMMOHHUS.

. ['openue cepbl 1 MarHueBOM JICHTHI.

. [Toptpetsr M. B. JlomonocoBa u A. JI. JlaBya3sbe.

. OnbIThI, WJUTIOCTPUPYIOIINE 3aKOH COXPAaHEHHS MAacChl BEILIECTB.

. I'openune dochopa, pacTBopeHue npoAykTa FOpeHUs B BOJIE U UCCIENOBAaHHE MOJYYEHHOIO
pacTBOpa JIAKMYyCOM.

. B3anmopeiicTBre CONSIHONM KUCIIOTBI C HIUHKOM.

. [Tonyuenue runpokcuna meau(ll) u ero paznoxkenue npu HarpeBaHUH.

JlaGopaTopHble ONBITHI

* O3HaKOMJIEHHE ¢ KOJUIEKIIMEH J1JabopaTOpHOM MOCY/IbI.

* [IpoBepka repMeTHUHOCTH PUOOPa /IS OJTydSHHsI Ta30B.

* O3HaKOMJIEHHE ¢ MUHEpallaMH, 00pa3yroIUMU TPAHUT.

e [IpuroToBiieHHE reTEPOreHHON CMECH TIOPOLLIKOB CEPHI C JKEIE30M U UX pa3/IelICHUE.

* B3anmopeiicTBie pacTBOPOB XJIOPHUJIOB U HOAMJIOB KaJlksl C PACTBOPOM HUTpaTa cepedpa.

* [Tonmyuenue rugpokcuaa menu(1l) u ero B3anmoeficTBre ¢ CEpHON KUCIOTOM.

* BzaumonelicTBre pacTBOpa COJbI C KUCIOTOM.

* [IpoBepka 3akOHa COXpaHEHUsI MACChl BELIECTB HA IIPUMEPE B3aUMOAEHCTBUSA ENOYU C KUCIIOTOM.

* IIpoBepka 3akOHaA COXpaHEHHUs MAacCChl BEIIECTB HAa IPUMEPE B3aUMOJEUCTBUSA IUEIOYU C COJBIO
xeneza(Ill).

* PaznoxeHue mepokcuia Bojoposa ¢ moMolisio okcuaa mapranna (IV). 11. 3amemenue xene3om
M€ B METHOM KYyIIOpOCE.



IIpakTnuyeckune padoTsl

1. [IpaBuna TeXHUKH OE30TIACHOCTH U HEKOTOPBIE BUBI pabOT B XUMUYECKOH TabopaTtopun (kabuHeTe
XUMHH).

2. HaGnronenue 3a ropsiei CBE4OH.

3. Ananu3 no4Bbl (aHAIOT PabOThl «OYHCTKA TOBAPEHHOM COJINY).

Baxueiimue npeacTaBuTe 1M HeOPraHuyeckux BeulecTB. KoiuyecTBeHHbIE OTHOIEHUS B XMMHUH
CocraB Bo3ayxa. Ilonstre 00 00bEMHOMN J07€ KOMIIOHEHTA MIPUPOJIHOM ra30BOM cMecH — BO3AyXa.
Pacuér 00bpéMa KOMIIOHEHTA Ta30BOM CMECH IO €ro 00BEMHOM J10JIe M HA00OPOT.

Kucnopon. Ozon. I[lonydyenne kucinopona. Cobupanue u pacro3HaBaHHUE KUCIOpOAa. XHUMHUYECKHUE
CBOMCTBa KHUCJIOpOJA: B3aUMOJICHCTBUE C METaVIaMU, HEMETAUIAMU U CIIO)KHBIMH BEILIECTBAMHU.
[Ipumenenue kucaopoaa. KpyroBopor kuciaopojia B IpUpo/Ie.

Oxcuapl. OOpa3oBaHue Ha3BaHUM okcuJ0B MO Ux ¢opmynam. CoctaBieHrue (GpopMys OKCHIIOB MO HUX
Ha3zBaHusM. [IpeacraBuTenn OKCUIOB: BOJa U YIJIEKUCIIbIN T'a3, HeraméHas U3BeCTb.

Bonopon B mpupoie. dusnueckue 1 XMuMUYECKUE CBOICTBA BOAOPO/IA, €r0 MOJIyYeHUE U PUMEHEHHE.
Kucnotel, ux cocraB u ux wiaccudukanus. Mumukaropel. Tabmuma pactBopumoctu. CepHas u
COJISIHasl KUCJIOThI, UX CBOMCTBA U PUMEHEHHE.

Conu, ux coctaB M Ha3BaHMs. PacTBopuMocTh coneil B Boje. [IpeacraBurenu cosieit: XI0pua HaTpus,
KapOoHaT HaTpus, pocdar KaabIus.

[Tocrosinnas Asoragpo. KomuuectBo BemectBa. Monb. Mousipuas macca. KpaTHele eauHUIBI
M3MEpEeHUsl KOJIMYECTBA BELIECTBA — MUJUIMMOJb M KHUJIOMOJIb, MUJUIUMOJISIPHAS U KHJIOMOJISIpHAs
Macchl BEIECTBA.

Pacuérbl ¢ ucnosiab30BaHHMEM MOHITHH «KOJUYECTBO BEIIECTBA», «MOJIIPHAs Macca», «IOCTOSHHAs
ABoraapo.

3akoH ABoranpo. MosapHeiii 00béM Ta3000pa3HbIX BemiecTB. OTHOCHTENbHAS IJIOTHOCTH Trasza o
JIpyromy rasy.

KpaTtHble enuHUIBI U3MEpEHUs — MUUIMMOJISPHBIA M KUJIOMOJISIPHBIM 0OBEMBI Ta3000pa3HbIX
BEIIECTB.

Pacuérbl ¢ ucmosib30BaHMEM TMOHSATHI «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay, «MOJIIPHBIN
00BEM razoBy», «4uciI0 ABOTaIpO».

I'unpocdepa. Kpyroopor Boabl B mpupoae. Dusmueckne U XUMHUYECKHE CBOICTBA BOJBIL:
B3aUMO/ICHCTBUE C OKCUIAMH.

OcHoBanusi, ux cocraB. PactBopumocTh ocHOBaHMii B BojJe. V3MeHeHHE OKpacKd HHAWKATOPOB B
uiesioyHoi cpeze. [IpeacraBurenu mienovei: ruAPOKCUIBI HATPH S, KaJTUs U KaJbIIHsL.

PactBopuTens um pactBopéHHOE BemiecTBO. PactBopwl. PactBopenme. I'mapatel. MaccoBas mosst
pacTBOpEHHOTO BellecTBa. Pacu€Thl, CBA3aHHBIE C KCIOJIB30BAHUEM MOHITHS «MaccoBas JOJis
PacTBOPEHHOTO BEILIECTBAY.

JdeMoHcTpanun

. Onpenenenue coaepKaHusi KUCIOPOIa B BO3AYXE.

. [Tonydyenue kucnopoia pa3aoKEeHUEM lIepMaHraHaTa Kajius U NepoKCH/1a BOJOPO 1a.
. Cobupanue METOJ0M BBITECHEHHUS BO3TyXa U BO/IBI.

. Pacno3naBanue kucioposa.

. I'openue maraus, xenesa, yris, cepsl U pocdopa B KUCIOPOE.
. Kommexmus okcumos.

. [Tomyuenue, coOupanue u pacro3HaBaHUE BOJOPO/IA.

. I'openue Bogopoa.

. Bzaumoneiicteue Bogoposa ¢ okcuaom meau(Il).

. Konnekuust MUHEpanbHBIX KUCIIOT.

. [TpaBuio pa3baBneHus: cepoil KUCIOTHI.

. Kommexmus coei.

. Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH B BOJIE.
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® HGKOTOpBIe MCTaJUIbl, HEMCTAJUIBI U COCAUHCHHUA C KOJIMYCCTBOM BCIICCTBA, paBHBIM 1 MoJIB.
. Mopens MossipHOTo 00BEMa ra3000pa3HBIX BEIIECTB.

. Kosnexkuus 0oCHOBaHUN.

JlabopaTopHbIe ONbITHI

* [IoMyTHEHHE N3BECTKOBOM BOJIbI TP MPOIYCKAHUU YIIJIEKUCIIOTO rasa.

* [TosryueHnue BOIOPOa B3aMMOIEHCTBUEM LIMHKA C COJITHOM KMCIIOTOM.

* Pacrio3HaBaHue KUCIOT C IOMOILBIO HHIUKATOPOB.

* MI3MeHeHre OKpacKu MHAUKATOPOB B IIEJIOUHON cpelie.

* O3HakoOMJICHME C IpernapaTaMd JOMAlIHEW WM IIKOJBHOW alTe4yKu: pacTBOpaMM MEPOKCHUIA
BOJIOPO/JIa, CIIUPTOBOM HACTOMKHU MOJ1a, aMMHaKa.

IIpakTnuyeckune padoTsl

4. Ilomyuenue, cobrpanue U pacrio3HaBaHUE KUCIOPO/Ia.

5. [lonyyenue, cobupanue 1 pacro3HaBaHHUE BOJOPOA.

6. [IpuroToBneHue pacTBopa ¢ 3alaHHO MacCOBOM J10JIel pacTBOPEHHOTO BEILIECTBA.

OcHOBHBIE KJIACChl HEOPTAaHMYECKUX COeTUHEeHUH

O6oOmenne cBeneHU 00 OKcHaax, WX KiIacCHUKAIMKM, Ha3BaHUAX H CBoMcTBaX. CrocoObl
MOJTy4eHUSI OKCHJIOB

OcHoBanusl, UX Kiaccu(ukaiys, Ha3BaHUS U CBOWCTBAa. B3anMojeiicTBrUE ¢ KUCIOTaMH, KUCIOTHBIMU
OKCHJIaMU U coJisiMH. Pa3iiokeHrne HepacTBOPUMBIX OCHOBaHMM. CrIOCOOBI MOTy4YeHUsT OCHOBAHUM.
Kucnotel, ux knaccudukanus u HazBanusg. OOmue XMMHUYECKHUE CBOMCTBA KHUCIOT. B3anmoseiicTere
KHCIJIOT ¢ METaJIaMU. DJIEKTPOXUMHUYECKUHN psAJl HAIIPSOHKEHUH METAJIOB. B3aummonencTBue KUCIOT ¢
OKCHJAaMU METAJJIOB. B3anMoneicTBHE KUCIOT C OCHOBAaHUAMHM — PpEAKIUS HEUTpaIu3aiuu.
B3aumonetictBrue kucioT ¢ consiMu. [lomydenre 0eCKUCIOPOIHBIX B KUCIOPOICOAEPKAIIUX KUCITOT.
Comu, nx knaccudukamus W CBOWCTBA. B3ammomelcTBHE cojel ¢ MeTaiaMd, OCOOCHHOCTH STHX
peakuuii. BzaumoencTBue coieit ¢ Cosamu.

I'enetnueckue psiapl MeTalia U HemeTaa. ['eHeTnyueckas CBs3b MEXAY KJIacCaMH HEOPraHUYECKUX
BEIIECTB.

JlaGopaTopHble ONBITHI

* BzauMoelicTBrE OKCHIA KAJIbIUS C BOIOM.

* [ToMmyTHEHHE U3BECTKOBOU BOJBI.

* Peaknusa HeUTpanu3aiuu.

* [Tomyuenue ruapokcuaa meau(ll) u ero B3anMoaeCTBHE C KHCIIOTOM.

* Paznoxxenue ruapokcuaa meau(ll) mpu narpeBanum.

* BzaumoieiicTBrE KHUCIIOT ¢ METaJIaMH.

* B3aumomeiicTBHE KHCIIOT C COJISIMH.

* O3HaKOMJIEHHUE C KOJUIEKIINEN CONEH.

* Bzaumopeiicteue cynbdata menu(Il) c sxenezom.

* B3auMoelcTBre coyiei ¢ COISIMU.

* ['eHeTnuecKas CBS3b MEX/y KIaCCaMU HEOPTraHWYECKUX BEUIECTB HA IPUMEPE COSAUHEHUN MEH.
IIpakTHyeckue padoTbl

7. Pemenue 3KCriepUMEHTAIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauyeckuil 3aK0H M NepuoOIMUYECKasl cucreMa XuMu4YecKux djieMeHToB /I. . MenpaesieeBa.
Crtpoenue aroma

EcrtecTBeHnble ceMelcTBA XMMHUYECKHX DJIEMEHTOB: IIENOYHBIE U IEIOYHO3EMEJIbHBIE METAaJlbl,
raJIoTeHbl, HHEpTHBIE (Omaropoanbie) ra3el. AMMOTEPHOCTh. AMMOTEPHBIE OKCUABI U TUIPOKCH/IBI.
Kowmriexcubie comu.

Otkpeitue [[. 1. MeHaeneeBbM MEPUOANYECKOTO 3aKOHA U CO3JaHUE MM IEPUOJANYECKON CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB.



ATOMBI Kak (opMa CyIIECTBOBAHHS XMMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEICHHS O CTPOCHUU
aToMoB. JloKa3aTenbCcTBa CIOXKHOCTH cTpoeHus: atoMoB. OmbiThl Pezepdopna. [lnanerapuas monensb
CTPOCHHMS aTOMA.

CocTaB aTOMHBIX sii€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENIBHAS ATOMHAs Macca. B3auMocBs3b noHATUI
«IIPOTOHY, «HEUTPOH», KOTHOCUTEJIbHAs aTOMHAs Maccay.

Muxkpomup. DnexTponbl. CTpoeHHe 3JIEKTPOHHBIX YPOBHEW aTOMOB XMMHYEeCKHX 3rneMeHToB 1—20.
[ToHsATHE 0 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

N3otomnbl. dusnueckuii cMmbica cumBosiuKky [lepuoanueckoii cucrembl. CoBpeMeHHast POopMyIHpOBKa
MEPUOINYECKOTO 3aKOHA. VI3MEHEeHMs CBOMCTB DJIEMEHTOB B NEpUOJAX M TPyNIax Kak (QYHKIHS
CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK ATOMOB.

XapakTepucTUKa IEMEHTA-METAJUIa M JIEMEHTa-HEMETAJlIa 110 UX IOJOKEHHIO B IEPHOIUYECKON
cucteMe xumuieckux asemenToB I, 1. Menpeneena.

JdeMoHcTpauuu

. Paznuunbie Gopmbl TaOIHI] TEPUOTUIECKON CHCTEMBI.

. MopenupoBanue ocTpoeHus nepuoandeckon cucreMsl 1. . Menneneesa.
. Monenu aToMOB XUMUYECKHX 3JIEMEHTOB.

. Mopenu aToMOB 3JIeMEHTOB 1—3-T0 TIepHo/IOB.

JlabopaTopHble ONbITHI
* [Tosrygenne aMmpOTEpPHOTO THAPOKCHIA U UCCIIEIOBAHIE €r0 CBONCTB.

Xumnueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE P€aknumn

HNonnas xumudeckasi cBsizb. MoHBI, 00Opa3oBaHHbIE aTOMaMM METAUIOB W HeMeTauioB. CXeMbl
o0Opa3oBaHUsl MOHHOHM CBSI3U JUIsi OWHApHBIX coenuHeHUU. MoHHBIE KpucTamindeckue pemeéTkd U
(m3MYeCcKue CBOMCTBA BEIIECTB C 3TUM TUTIOM peméTok. [lonaTre o popMyIbHON €TUHUIIEC BEIIECTBA.
KoBanenTtHas xumudeckas cBsA3b. DIEKTPOHHBIE U CTPYKTYpHbIE popmybl. [loHATHE O BaleHTHOCTH.
KoBanentHass HemosispHast cBsi3b. (CxeMbl 00pa30BaHUS KOBAJICHTHOM CBS3M [UIsi OWMHApHBIX
COeIMHEHUN. MOJNEKyIsIpHbIE U aTOMHBIE KPUCTAINIMYECKNE PEIIETKM W CBOWCTBA BEIIECTB C ITHUM
TUIIOM PEIIETOK.

DNEeKTpOOTPULIATENBHOCTb. Psa  anekTpooTpunarenbHOCTH. KoBaneHTHas MoispHas XUMUYECKas
cBsa3b. Jlumoas. Cxembl 00pa3oBaHHUs KOBAJICHTHOW TOJIIPHOW CBSI3M Il OMHAPHBIX COCIUHECHUM.
MonekyspHbIE M aTOMHbBIE KPUCTAJUIMYECKUE PEMIETKA U CBOKMCTBA BEILIECTB C 3TUM TUIIOM PEIIETOK.
Merammueckass XUMUYECKas CBSI3b U METAJUIMYECKask KpucTajuindeckas pemeérka. CBOMCTBA BELIECTB
C 3TUM TUIOM peméToK. EnnHas nprupoia XMUMUYECKUX CBS3€EH.

Crenenp oxucieHus. CpaBHEHUE CTENEHU OKUCIEHUS U BaleHTHOCTU. [IpaBuna pacuéra creneneu
OKHUCJICHUS 10 POpPMYJIaM XUMHUYECKUX COCTUHEHUH.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTENEeHEeW OKUCIEHUs Ul AJIEMEHTOB,
o0pa3ylIlux BeEIIecTBA pa3HbIX KiaccoB. Peakuuu HMOHHOTO OOMEHa W OKHCIUTENIHHO-
BOCCTAHOBUTEIbHbIE peakuuu. OKHUCIHUTENIb U BOCCTAHOBHUTENb, OKHUCIEHHE U BOCCTAHOBJICHUE.
CocraBiieHHEe YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUNA METOJOM SJIEKTPOHHOTO
OanaHca.

JdeMoHcTpanun

. BuneodparmenTsl u cnaiiasl «MloHHAS XUMHYECKask CBSI3bY.

. Kounexiuyst BemecTs ¢ HOHHOW XUMUYECKOU CBS3BIO.

. Moeny HOHHBIX KPUCTAIIMYECKUX PEIIETOK.

. BuneodparmenTs! u cnaiiapl «KoBaneHTHas XUMUYECKAast CBSI3bY.

. Komnnekuus BemecTB MOJIEKYJISIPHOTO U ATOMHOTO CTPOEHHS.

. Mogenu MOJEKYISPHBIX U ATOMHBIX KPUCTAJUTMYECKUX PELIETOK.

. BuneodparmenTs! u cnaipl «MeTalnandeckas XUMAYeCcKas CBS3bY.
. Komnexnust «MeTajiibl U CILIaBbI».

. B3auMojelicTBrUe IMHKA C Cepol, CONSTHOM KUCTOTOM, XiopuaoM meau (1I).
. l'openue maruus.
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. B3anmMoericTBre XJIOPHOUM U CEPOBOIOPOIHOMN BOJIBI.
JlabopaTopHbIe ONbITHI
* I3rotoBiieHrE MOJAEIIH, HILTFOCTPUPYIOLIEH CBOMCTBA METAIUIMYECKOM CBSI3U

Paznea |1l Tematnyeckoe niianupoBaHue
No Paznen Kon-Bo XapaKTepHCTHKA OCHOBHBIX BHJIOB AESATEIBHOCTH y4aIluXcs Kontpons | JlaTsl
IIPOrpamMMBbl 4acoB (Ha ypoBHE yueOHBIX IEHCTBUIT) (BUIIBI)
Ha
H3yUeH
uc
TCMBI
1 HavanbHbie 20 gyac | OOBsACHATH, dYTO mpeaMeToM wm3ydeHus xumuu | [Ip.pNel | 14.09.
NOHSATHS U SIBJISIFOTCSI BEILIECTBA, UX CBOMCTBA U NIPEBPAIICHHUSL. 2021
3aKOHBI Pasnmmyate Tema W BemiecTBa, BeUlecTBa U
XUMMHU MaTepuabl. [Ip.p.Ne2
VYcranaBnuBaTh NPUYUHHO-CIIEJICTBEHHBIE CBSI3U | JloMa
MEX]ly CBOMICTBaMU BEIIECTB U UX IPUMEHEHUEM.
XapakTepu3oBaTh I0JIOKUTETIHHYIO u | [Ip.pNe3 | 21.09.
OTPULIATENIbHYIO POJIb XUMHUHU B KU3HU COBPEMEHHOTO 2021
oOmiecTBa.
AprymMeHTHpOBaTh CBOIO MO3UIKIO MO OoTHOoHIEHUIO | K.p.Nel 16.11.
K xemopuiuu 1 xemopoouu 2021

XapaKTepI/ISOBaTI) OCHOBHBEIC METOAbI HN3Y4YCHUA
€CTeCTBEHHO-HAYYHBIX TUCIUILINH.

[MpuBoaMTHE TpUMEpPHI MaTEpPHAIBHBIX M 3HAKOBBIX,
WIA CHMBOJIBHBIX, MOJENICH, WCIONb3yeMbIX Ha
ypokax (pu3uKH, OMOJIOTHHU U reorpadum.

CoOupath O0OBEMHBIC M IIAPOCTEPKHEBHIE MOJACIU
HEKOTOPBIX XUMHUYECKUX BEIIECTB

PaznuyaTh TpH arperaTHbIX COCTOSIHHS BEIIECTBA.
VYcraHaBiIMBaTh B3aMMOCBSI3b MEXKy arperaTHbIMHU
COCTOSIHUSIMH Ha OCHOBE B3aMMHBIX IE€PEX0JI0B
BEIIIECTBA.

WNnmoctpupoBaTh  B3aMMHBIC TEPEXOJbl  BEIIECTB
IPUMEPAMHU.

HaGnromate XUMHUYECKUI HSKCHEPUMEHT U JelaTh
BBIBO/Ibl HA OCHOBE HAOJIOJICHUI

Paznuuath ¢u3uveckue W XUMHYECKHE SIBJIICHUS,
YHCTHIC BEIIECTBA U CMECH.

KnaccupunuposaTth cMecH.

[IpuBOAMTH TPUMEPHI CMECEH, MMEIONINX Pa3InIHOE
arperaTHoe COCTOSIHHE.

YcTanaBnuBaTh ~ TPUYUHHO-CJIEICTBEHHBIE  CBSI3H
MeXay (U3MYECKMMH CBOWCTBAMU KOMIIOHEHTOB
CMECH H CIIOCO0aMU UX pa3/IeIeHHUS.

Paznuuath ciocoOwl pasaenenus cMecei, OMUChIBaTh U
0XapaKTepU30BaTh UX MPAKTUUECKOE 3HAYCHHE
OOBACHATH, YTO TaKO€ XUMHUYECKHI 3JEMEHT, aroM,
MOJIEKYJa, aNIOTPOTHS, UOH.

Paznuyath mpoCThIe U CIOKHBIE BEIIECTBA, BEIIECTBA
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MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMSL.
VYcranaBnuBaTb ~ IPUYMHHO-CJIEICTBEHHBIE  CBS3H
MEXJY  COCTaBOM  MOJIEKYJl W CBOHCTBaMu
AUIOTPOIHBIX MOIU(PHUKAIMNA KACIOPOIa.
@opMyIMpOBaTh OCHOBHBIE IOJIO)KEHMSI aTOMHO-
MOJIEKYJISIPHOTO YUEHUS

Ha3zpiBaTh W  3amuchiBaTh 3HAKM  XUMHYECKHX
JJIEMEHTOB.

Xapaktepu3oBath HHPOPMALHUIO, KOTOPYIO HECYT
3HAKU XUMUYECKUX AJIEMEHTOB.

OnuceiBaTh CTPYKTYpY HNEPUOJUYECKON TaOJINIIbI
xuMmudeckux anemeHToB .M. Meneneena.
OOBICHATH DTUMOJIOTUYECKHE Hayalla Ha3BaHUU
XMUMHUYECKUX 3JIEMEHTOB U UX OTAEIbHBIX TPYIII.
PaznnyaTth KOPOTKONEPUOTHBIA M JIMHHONEPHOIHBIN
BApUaHTHl  Inepuoanuecko  cucremer . .
MenneneeBa

OroOpakaTb ~ COCTaB  BEMIECTB C  TOMOIIBIO
XUMHUYECKUX HOPMYII.

Paznuyath uHAEKCH U KOG UITUEHTHI.

HaxonuTh OTHOCUTENBHYIO MOJIEKYISPHYIO Maccy
BEILECTBA U MAacCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa
B COE/IMHEHUHU.

TpancaupoBate  uH(pOpMalMI0, KOTOPYIO  HECYT
XUMUYECKre popMyITbI

OOBACHATD, YTO TAKOE BAJICHTHOCTb.

[Tonumarth oTpaxkeHue MOpsAAKa COSAUHEHUSI aTOMOB B
MOJIEKYJIaX BEIIECTB TOCPEICTBOM CTPYKTYPHBIX
dhopmy.

YMeTrp cocTaBiATh  (HOPMYJIBI  COSAMHEHUW  TI0
BaJICHTHOCTH U ONPEAENATh BAIEHTHOCTh JIEMEHTA 10
(dhopmyIe ero coeuHEHUs

XapakTepu3oBaTb XUMHYECKYIO peakiuio U eé
YYaCTHUKOB (peareHThbl U MPOIYKTHI PEAKIIUH).
OnuceiBaTh  NPU3HAKKM M YCJIOBHS  TEUCHUS
XUMHYECKUX PEaKLUi.

Paznuyath 3K30TEpMHUYECKHE U SHAOTEPMHUECKUE
peaKIuu.

COOTHOCHUTH pPEaKIMH TOPEHUS U IK30TCPMUYECKHE
peaKIuu.

Habntonate 1 onuchiBaTh XUMHUECKUN SKCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
@opMyIMpOBaTh 3aKOH COXPAHEHHS MAacChl BEILLECTB.
CocTaBisTh Ha €ro OCHOBE XUMUYECKUE YPABHEHHSI.
TpancnupoBaTh  MH(OpPMaIMIO, KOTOPYIHO  HECYT
XUMUYECKUE YPABHEHUA.

OKCIIEpUMEHTAJIBHO TIOATBEP)KJAaTh CIIPABEINBOCTh
3aKOHA COXPAHEHHs MACChI BEILIECTB
KnaccupummpoBarh  XUMHUYECKHE  pEaKIUU IO
MIPU3HAKY YMCJIa U COCTAaBa PEareéHTOB U MIPOAYKTOB.
XapakTepu3oBaTh pOJib KaTaJlW3aTopa B MPOTEKAHUU
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XUMHYECKON PEaKIUU.
Habnronate 1 onmuchIBaTh XMMUYECKUH SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJAHOIO) A3bIKA U SI3bIKA XUMUU

BakHeiinue
NnpeacTaBuTeN
"
HEOPraHNYecK
HX BeIIeCTB.
KoanyecTBeH
HbIE
OTHOIIEHHUSI B
XUMHUH

18yac

XapakTepu3oBath OOBEMHYIO JIONKO KOMIIOHEHTA
TaKOM NPUPOJHONW Ta30BOM CMECH, KaK BO3JIyX, HU
paccuuThiBaTh OOBEMHYIO JIOJIFO TIO OO0BEMY ITOM
CMECH.

OnuceiBaTh 00BEMHBIN COCTaB aTMOC(HEPHOTO BO3AyXa
Y TIOHUMATh 3HAYEHUE MOCTOSHCTBA 3TOTO COCTaBA JIJIst
310pOBbS

XapakTepuzoBaTh 030H, KaK AJUTOTPOIIHYIO
MOAU(PHUKAUIO KUCIOPO/Ia.

OnuceiBaTh (U3NYECKUE U XMMHUYECKHE CBOWCTBA,
TOJTyYCHUE " MIPUMEHEHHE KHUCIOpoJia  C
HCIIOJIb30BAHUEM PYCCKOTO (POTHOIO) s3bIKa U SI3bIKA
XUMUH.

VYcranaBnuBaTh — MPUYMHHO-CJICICTBEHHBIC  CBS3U
MEXIy (U3NYECKUMH CBOWCTBAMHU KHCIOpOJa W
crocob6amu ero coOupaHusi.

[IpoBoauTh W HAOMIOAATH XMMHUYECKUN SKCIIEPUMEHT
M0 TIOJIYYCHHIO, COOHMpAaHHUIO ¥ PACIO3HABAHUIO
KHCIIOpO/la €  COOJIOZEHMEM TpaBWJI  TEXHHUKHU
6e3omacHOoCTH. OMUCHIBATH XUMHUUECKHHN SKCIIEPUMEHT
BoiensaTs cyiecTBeHHbIE IPU3HAKU OKCUIOB.

JlaBaTh Ha3BaHUS OKCHJIOB MO UX (hopMyriaM.
CocTaBasaTh pOPMYIBI OKCHIOB MO UX Ha3BAHUSIM.
XapakTepu3oBaTh TaKUX MPEACTABUTENICH OKCHIIOB,
KakK BOJIa, YIJIEKUCIIBIN I'a3 U HeralméHasi U3BeCThb
XapakTepu3oBaTh COCTaB MOJIEKYINbI, (U3UYECKUE U
XUMUYECKUE CBOMCTBA, IOJIYYEHHUE W IPUMEHEHHE
BOJIOPOAA.

VYcraHaBnuBaTh ~— NPUYMHHO-CIIEICTBEHHBIE  CBSA3U
Mexay (GU3NYECKUMHU CBOWCTBAaMU U Croco0amu
coOupaHusi  BOJOPOAA,  MEXKIY  XUMUYECKUMHU
CBOWCTBAMH BOJIOPOJIA U €r0 IPUMEHEHUEM.
[IpoBomuTh ¥ HAOMIOAATH XUMUYECKHI IKCIEPUMEHT
M0 TMOJIyYEHUIO, COOMpaHHI0 ¥  pacHO3HaBaHHUIO
BOJOpPOJa C  COONIOJCHHEM  TpaBUI  TEXHHUKHU
6e3omacHOCTH. ONMUCHIBATh XUMHUYECKUN SKCIIEPUMEHT
AHanM3upoOBaTh COCTaB KUCIIOT.

Pacnio3HaBath KMCIOTHI C TOMOILIBKO UHAUKATOPOB.
XapakTepu3oBaTh MPEICTABUTENIEH KUCIOT: CEPHYIO U
COJISIHYIO.

Onpenenars pacCTBOPUMOCTb COEAMHEHUI ¢ TOMOUIbIO
TaOIUIBI PACTBOPUMOCTH.

VYcraHaBnuBaTh ~— NPUYMHHO-CIIEICTBEHHBIE  CBS3U
MEXJly CBOWCTBAMHU CEPHOW U COJISTHOM KHCIOT U
00JacTsIMH UX PUMEHEHUSL.

Oco3HaBaTh HEOOXOJAUMOCTH COOINIOJICHUSI TIPABUI
TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ KUCIOTaMuU

ITp.pNed

IIp.pNe5

[Ip.pNe6

K.p.Ne2

25.11.
2021

07.12.
2021

20.01.
2022

27.01.
2022
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XapakTepu3oBaTh COJU KaK MPOAYKTHI 3aMEIICHUS

BOJIOpOJIa B KUCIIOTE HA METAJL.

3anuceBaTh GOPMYIIBI COJICH MO BAJICHTHOCTH.

HaspiBats conu o opmynam.

Hcnonp3oBate  TabnaMIly  pacTBOPUMOCTH ISt

XapaKTEPUCTUKU CBOWCTB COJIEH.

[TpoBouTE pacdéThl Mo hopMynam coiei

OOBsICHATL  IIOHATHS  «KOJIMYECTBO  BEILECTBAY,

«MOJIbY, «9UCJIO0 ABOTAIPO», KMOJISIPHAS Maccay.
Pemate 3amaum ¢ HCHOJB30BAHHEM  ITOHSITUH

«KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MACCay», «UUCIIO0

ABoraapo

OOBACHATP TIOHATHUA «MOJIIPHBIH O00BEM Ta30BY,

«HOPMAJILHBIE YCIOBUS.

Pemare 3amaum ¢ HCHONB30BAHUEM  IOHSITUMH

«KOJINYECTBO  BEIIECTBA»,  «MOJISIpHAsh  Maccay,

«MOJIIPHBIN 00BEM Ta30BY», «UUCIO ABOTAAPO»

OObBACHATL TOHATHS  «OCHOBAHUS»,  «IIETOYNY,

«Ka4EeCTBEHHAs PEAKIIH», «HHIUKATOPY.

KnaccudumupoBaTs 0OCHOBaHHS MO PaCTBOPHUMOCTH B

Bojie. Ompenenaty 1o ¢GopMmyie NPUHANICKHOCTh

HEOPraHMYECKHUX BEIIECTB K KJIACCy OCHOBAHUM.

XapakTepu3oBaTh CBoOiicTBa OTJEIIBHBIX

MpeICTaBUTENEH OCHOBAHUM.

Hcnonws3oBarh  TaOnMIly  pacTBOPUMOCTH  JUIS

OTpeIeJICHUsI PAaCTBOPUMOCTH OCHOBAHUI

OOBICHATH TIOHATHUS «MAacCOBasi JIOJIsI PACTBOPEHHOTO

BEIIECTBAY.

YcramaBauBaTh aHAJOTMH € OOBEMHOH  IOJIEH

KOMITOHEHTOB I'a30BOM CMECH.

Pemare 3amaunm ¢ HCHOJB30BAHUEM  IOHITUH

«MaccoBasi O/ dJEMEHTAa B BEIIECTBE», «MaccOBas

JIOJISI PacTBOPEHHOTO BEIIECTBA», «OOBEMHAS JOJIA

ra3000pa3HOro BEIICCTBA

OcHoBHbBIE
KJIACCBI
HeopraHu4vec
KHX
coeIuHeHUu

10
qac

OOBSCHATD TOHATHS «HECOJCOOPa3yIONIUEe OKCHIIBI,
«COJICOOPA3YIOINE OKCHIBD», «OCHOBHBIC OKCHIIBI,
«KUCIIOTHBIE OKCHIBI.

XapakTepu3oBarh OOIIME XHMHUYCCKHE CBOMCTBA
COJICOOpa3yIOIUX OKCUIOB (KUCIOTHBIX U OCHOBHBIX).
CocTaBnsTh ypaBHEHHS PEaKIUil C y4aCTHEM OKCHJIOB.
HaGnromate W ONUCHIBATH pEAKIMH C YY4aCTHEM
OKCHJIOB C TOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKa U
SI3pIKA XUMUH.

[TpoBOUTE OMBITHI, MOATBEPKIAOIINE XUMHUYCCKHE
CBOWCTBA OKCHJIOB C COOJIFOJICHUEM TPaBUJI TEXHUKU
0€e30I1acHOCTH

CocTaBnsTh  ypaBHEHHS pPEaKIHid C  y4acTHEM
OCHOBAHUIA.

HaGnromate W ONUCHIBATH pEAKIMH C  YY4aCTHEM
OCHOBAHMI C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U
SI3pIKA XUMUH.

[Ip.pNe7

K.p.Ne 3

24.02.
2022

03.03.
2022
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[IpoBOAUTH OMBITHI, MOATBEPKAAIOIINE XUMHUYECKHE
CBOMCTBAa OCHOBaHUH, C COOJIOJEHMEM IIPaBUI
TEXHUKH 0€30MacHOCTH

XapakTepu3oBath OOIME XUMHYECKHE CBOMCTBA
KHCIIOT

CocTaBiiaTh ypaBHEHMS PEAKLMM C y4aCTHEM KHUCIIOT.
HabitoaTe 1 onuchIBaTh PEaKMK C YYaCTHEM KUCIOT
C TIOMOIIBIO PYCCKOro (pOJHOrO) s3bIKa U SI3bIKA
XUMUHU.

[IpoBOANTH OMBITHI, MOATBEPHKAAIOIINE XUMHUYECKHUE
CBOMCTBa KHCJIOT, C COOJIIOJEHHEM IpaBUI TEXHUKHU
0€30MacHOCTH

Pa3znuuath NOHATHS «CPEHUE COJINY», KKUCIIBIE COIN,
«OCHOBHBIE COJIN.

XapakTtepu3oBaTh OOIIME XUMHUYECKHE CBOWMCTBa
COJIEH.

CocTaByTh ypaBHEHHS PEAKIM C Yy4acTHEM COJICH.
Habmtonate u onuchiBaTh peakluy C Y4acTUEM coJied
C TIOMOIIBIO PYCCKOro (POJHOrO) s3bIKa W S3bIKa
XUMUH.

[IpoBOANTE OMBITHI, MOATBEPHKAAOIINE XUMHUCCKHE
CBOWCTBA COJIEH, C COOJIFOJICHHEM TIPaBWJI TEXHUKH
0e30MacHOCTH

XapakTepu30BaTh NOHATHE «T€HETUYECKUU PSAI.
NnnmrocTpupoBaTh  T€HETHMYECKYHO  CBA3b  MEXKIY
BEILIECTBAMU: IPOCTOE BEIIECTBO — OKCHUJ —
TUAPOKCHU — COJIb.

3anuchiBaTh YpaBHEHUS PEAKIM, COOTBETCTBYIOLIUX
MOCJIEI0BATEILHOCTH (enouke) MIpEeBpaICHUN
HEOPraHMYECKNX BEIIECTB Pa3INYHbIX KJIACCOB

Iepuoauyeck
Ml 3aKO0H U
nepuoJInyecK
asi cUCTeMa
XHMHYECKHX
3j1eMeHTOB /1.
H.
MenpgeieeBa.
Crtpoenue
aToMa

8 uac

OOBACHATH TPHU3HAKU, TO3BOJISIONINE OOBEIUHATH
TPYNIBl  XUMHYECKHUX DJIIEMEHTOB B €CTECTBEHHBIC
ceMeiicTBa.

PackppiBaTh ~ XMMUYECKUHA CMBICT  (3TUMOJIOTHIO)
Ha3BaHWM €CTECTBEHHBIX CEMEHUCTB.

ApryMeHTHpOBaTh OTHOCHUTEILHOCTE Ha3BaHUs
«MHEPTHBIE Ta3bI».

OOBACHATh, TMOHATHE «aM(OTEpPHBIE COCAMHCHHSI.
Habmiomate W ommChIBaTh  PEAKIHH  MEXKAY
BEIIECTBAMH C IMOMOIIBIO PYCCKOTO (POIHOTO0) SI3bIKa U
SI3BIKA XMMUH.

XapakTepu30oBaTh JIBOMCTBEHHBINM XapaKTep CBOWCTB
aM(pOTEPHBIX OKCHJIOB U TUAPOKCUIOB.

[TpoBOIUTH OMBITHI MO MOJYYEHUIO U TTOATBEPIKICHUIO
XUMHYECKUX CBOWCTB aM(OTEpHBIX OKCHUIOB U
TUAPOKCUIOB C COONIOJICHUEM TMPaBWJI TEXHHUKHU
0e30MmacHOCTH

Pa3znuuath €CTECTBEHHYIO M HCKYCCTBEHHYIO
KJ1accu(UKaIIH.

OOBACHATD, IOYEMY MEPUOIUYECKUI 3aKOH OTHOCIT K
€CTECTBEHHOU KJIaCCH(HUKAIIH.
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MonenupoBaTh XUMHUYECKHE 3aKOHOMEPHOCTH,
BBIJIEIISAS CYILIECTBEHHBIE XapaKTEPUCTUKU OOBEKTa U
NpPEACTaBsisi WX B IPOCTPAHCTBEHHO-Tpaduyeckoit
WJIM 3HAKOBO-CHMBOJIMUECKOH opme

OOBACHATH, UYTO TaKOE «IIPOTOH», «HEUTPOHM,
(QIEKTPOH», «XMUMHUYECKUH DIEMEHT», «MaccOBOI
YHCIION.

OnucelBaTh CTPOEHHE fAJpa aroMa HUCHOJb3Ys
HNEPUOUUECKYI0 CUCTEMY XUMUYECKUX 3JIEMEHTOB /I.
H. Menneneesa.

OOBACHATP TOHSATHE <«AJIEKTPOHHBIA CIIOW», WU
«QHEPreTUYECKUN YPOBEHBY.

CocTaBndTh CXE€MbI pacHpeesieHusl 3JIEKTPOHOB I10
AJIEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKe
PackpeiBaTh (pu3znueckuil cMbICT NOPSAKOBOIO HOMEpa
XMMHMUYECKOTO 3JIeMEHTa, HOMepa Iepuoja U Homepa
TPYIIIIBIL.

OOBACHATD 3aKOHOMEPHOCTH U3MEHEHUS
METaUIMYECKUX U HEMETAJUIMYECKUX  CBOMCTB
XMMHMUYECKUX 3JIEMEHTOB U UX COCTMHEHUI B IEpHoaax
U Tpymmax

XapakTepu3oBaTh ~ XUMHUYECKHE dJeMEHTHl 1—3
MEePUOJIOB MO0 HX IOJIO)KEHHUIO B MEPHOIUYECKOM
cucteMe xumudeckux anemenToB /1. 1. Menpaeneena.
AprymMeHTUpoBaTh CBOICTBA OKCHJIOB U THIPOKCHUJIOB
METAJUIOB M HEMETAJUIOB IOCPEACTBOM YypaBHEHUU
peakuui

OnpenensaTb ICTOYHUKA XUMUYECKON WH(MOpMAITUH.
[TonygyaTs HEOOX0AMMYIO HHMDOPMAITHIO U3 PA3TUIHBIX
WCTOYHUKOB,  aHaIu3upoBath €€,  odopMIATh
UH(GOPMALMOHHBIN MPOJIYKT, IPE3EHTOBATh €r0, BECTH
Hay4HYIO IUCKYCCHIO, OTCTauBaTh CBOIO TOUYKY 3PEHUS
WJIN KOPPEKTUPOBATH €€

XumMuyeckas
CBA3b.
OxkucaIuTeNbH
o-
BOCCTAHOBHTE
JbHbIE
peakuuu

qac

OOBACHATE, UTO TAKOE HOHHAS CBI3b, HOHEI.
XapakTepu3oBaTh MEXaHW3M OOpa30BaHUS HOHHOU
CBSI3H.

CocTtaBiTh cXeMbl 00pa30BaHMsI HOHHOM CBSI3H.
Hcnonb3oBaTh 3HAKOBOE MOJICTUPOBAHHUE.

Onpenenarb TUI XUMUYECKOW CBA3M MO Qopmyre
BEILIECTBA.

[IpuBOANTH MPUMEPHI BEILIECTB C HIOHHOM CBS3BIO.
YcraHaBnvMBaTh ~ NPUYUHHO-CIICACTBEHHBIE  CBSI3U
MEXKJly COCTaBOM BEIIECTBA M BHUIAOM XUMHUYECKOU
CBSI3M, MEXIY WOHHOW CBA3BI0 U KPUCTALIMYECKUM
CTPOEHHUEM  BEUIECTBA, MEXKIY KPUCTAUIMYECKUM
CTpOEHHEM  BelecTBa H  ero  (PU3NYECKUMU
CBOMCTBAMU

OOBIACHATE MOHSTHUS «KOBaJICHTHAs CBSI3bY,
«BaJICHTHOCTBY.

CoctaBisaTh cxeMbl OOpa3oBaHHsI  KOBaJEHTHOM
HENOJISIPHOW XMMUYECKON CBSI3H.

K.p.No4

17.05.
2022
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Hcnonb30BaTh 3HAKOBOE MOJIEIIMPOBAHUE.

OmnpenensiTh THN XUMHUYECKOH CBS3M MO (opmyre
BELLECTBA.

[IpuBoauTs mNpUMEpPHl BEHIECTB C KOBAJECHTHOU
CBS3bI0.

VYcranaBnuBaTb ~ IPUYMHHO-CJIEICTBEHHBIE  CBS3H
MEXJy COCTaBOM BEIECTBA U BHJIOM XHMHUYECKOM
CBSI3H, MEXIy KOBAJICHTHOM CBS3bIO U
KPUCTAJUIMYECKUM CTPOCHHMEM  BEILECTBA, MEXKIY
KPUCTAJUIMYECKUM CTPOEHMEM BEIIeCTBA M  €ro
(U3HYECKUMU CBOMCTBAMH

OOBICHATH TOHATHUSI «KOBAJEHTHAsS TOJISIPHAST CBSA3bY,
«BIEKTPOOTPULIATEIBHOCThY, «BO3TOHKa, WIH
«cyomuManus».

CocraBnsaTh cxeMmbl 00pa3oBaHMsI  KOBaJEHTHOMN
MOJIAPHOM XUMHUYECKOM CBSI3U.

Hcnonb30BaTh 3HAKOBOE MOJIEIMPOBAHHE.
XapakTepu3oBaTb MeXaHU3M OOpa30BaHUs MOJSPHOMN
KOBAJICHTHOU CBS3H.

Onpenenarp THN XUMHUYECKOW CBS3U 1O opmyrie
BEIECTBA.

[IpuBoauT, TpUMEpPHI BEHIECTB C KOBAJCHTHOU
MOJISIPHOM CBSI3BIO.

VYcranaBnuBaTh ~ IPUYMHHO-CJIEICTBEHHBIE  CBSI3H
MEXJy COCTaBOM BEIIECTBA W BHUJAOM XHMHYECKOU
CBSI3U, MEXKIY KOBAQJICHTHOU CBSI3bIO "
KPUCTAJUIMYECKUM  CTPOEHUEM  BEUIECTBA, MEXKIY
KPUCTAJUIMYECKUM  CTPOEHHMEM BEIIECTBA U  €r0
(hM3UYECKUMHU CBOMCTBaMHU.

CocraBnare (GopmMynasl OWHAPHBIX COCAWMHEHUH TIO
BAJICHTHOCTH M HAXOJWTh BAJEHTHOCTU 3JIEMEHTOB IO
(hopmyse OMHAPHOTO COSTUHEHUSI.

Hcnonp3oBaTh MaTepruanbHOE MOIETUPOBAHUE
OOBACHATD, YTO TAKOE METANINYECKasi CBS3b.
CocTaBisaTh cxeMbl 00pa30BaHUSl METAIMYECKOMN
XUMHUYECKOMN CBSI3U.

Hcnonp30BaTh 3HAKOBOE MOIEIIMPOBAHUE.
XapakTepu3oBaTh MEXaHU3M oOpa3oBaHus
METaJUIMYECKOU CBSI3U.

Onpenenarb TUI XUMUYECKOW CBA3M MO Qopmyre
BEILECTBA.

[IpuBoauTE mNpUMEpPHI BEIIECTB € METAIMYECKOMN
CBS3bI0.

VYcraHaBnuBaTh — NPUYMHHO-CIIEICTBEHHBIE  CBS3U
MEXJy COCTaBOM BEIIECTBA M BHJOM XHMHUYECKOU
CBSI3U,  MEXKIYy  METAJUIMYECKOM  CBS3bIO WU
KPUCTAJUIMYECKUM  CTPOEHUEM  BEIIECTBA, MEXKIY
KPUCTAJUIMYECKUM  CTPOEHHMEM BELIECTBA M  €ro
(u3MYECKUMU CBOMCTBAMH.

OOBSACHATL  TOHSATUS ~ «CTEMEHb  OKHUCIICHHUS»,
«BAJICHTHOCTbY.
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CocraBmsate QopMmynbl OMHAPHBIX COCAWHEHUW Ha
OCHOBE 00111eT0 crmoco0a UX Ha3BaHHIA.

CpaBHUBATH BaJCHTHOCTh U CTETICHH OKUCIICHHSI.
PaccunthiBaTh CTEMEHM OKHUCICHUS TO (dopMyaam
XUMHUYECKUX COCTUHEHUI
OOBSACHATD TOHATHS «OKHCITUTEILHO-
BOCCTAHOBUTEIIbHBIE  PEAKIIUN», «OKUCIHUTEIbY,
«BOCCTAaHOBUTEIIbY, KOKHCICHUEY, «BOCCTAHOBIICHHUECY.
KnaccupumupoBarh  XUMHUYECKUE  peakmuid 10
NpU3HAKy  HM3MCHCHWMS CTCTICHEH OKHUCJICHUS
JJIEMEHTOB.

OnpenensaTb  OKUCIUTENb W BOCCTAHOBHTEIb,
MIPOIIECCHI OKUCIICHHS U BOCCTAHOBJICHHUSI.

O060061eHne 4 [ToBTOpenue wmatepuasia 8 Ki1acca — OCHOBHBIX

3HAHMH O yac MOHATHUM, 3aKOHOB M TEOPHM 4Yepe3 3HAKOMCTBO C

HauOoJ1ee KU3HBIO U JIEATEIbHOCTBIO YUEHBIX, OCYIIECTBUBILNX

BaKHBIX WX OTKpbITHE. 3aKpeIuvisiTh, CaMOAHAJIU3UPOBAThH

XapaKTepucT 3HaHUS, TIOJyYEHHbIE TPU U3YYCHHH OCHOBHBIX

HKaX BellecTB KJIacCOB HEOPraHUYECKUX peaKIuid, THUTIOB

" XUMHUYECKUX PEaKINi

XHMHYECKHX

NpoLeccoB

BCETO 68 u3 HUX [p.p.7
K.p.4

Pa3nen V. YuyeOHo-MeTOoqMUYECKOE M MATEPUATBHO — TEXHHYECKOe o0ecrieueHne
o0pa3oBaTeILHOI0 NMpolecca

Y4eOHO-METOIMYECKU KOMIUIEKT HJisi M3Y4YeHUs Kypca XUMHHM B 8 Kiacce,
CO37IaHHBIN aBTOPCKUM KOJUIEKTUBOM 1011 pykoBoacTBoM O. C. ['abpuensHa, conepxur,
KpoMe Y4eOHBIX MOCOOU, ydeOHO-METOANYECKUE U AUIAKTHUYECKHE TTOCOOUs, TeTpaan
JUTSI BBITIOJTHEHHMSI JTAOOPATOPHBIX M MPAKTHYECKUX padoT U Ap.

YMK «Xumus. 8 kirace»

1. Xumus. 8 knacce. YueOnuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C.A.
Cnankos).
2. Metoauueckoe nocobue. 8 kinacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A.
Cnankos).
3. Tlporpamma kypca XuMuu sl 8—9 KimaccoB 001eo0pa3oBaTeIbHBIX YUPEKIACHUN
(aBtopser O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas Tetpans. 8 kiacc (aBropel O. C. 'abpuenss, C. A. Cnagkos).
5. Tetpanp 1u1st TaGOPAaTOPHBIX OMBITOB U MpakTUYecKuX padot. 8 kiacc (aBropsl O. C.
["abpuensn, Y. B. Akcénona).
6. XuMHus B TeCTax, 3a7a4ax u ynpaxHeHusx. 8 kimacc (aropst O. C. ['abpuensH,
. B. TpuryOuak).

7. DnexkTpoHHas opma yueOHHKA.
Ilepeyenb Texunveckux cpeacts o0yuenusi (MKT), oOpa3oBaTebHBIX pecypcoB.

Kabuner xumuu KomrekT yue6Ho-
(70 HATJISITHOTO 000PYA0BaHUS
HanMEHOBAHUM) 05.2007T 1 1 11010600000 JUTSL KaOMHETa XUMUHA
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B 1aboparopun)

0889

(peakTuBbl, XUM. 110CY/a,
anmaparsl, IpuOopHI,
MO/IETH, KOJIJICKITHH )

Harnsaneie 70 1 [TocoOust (Ha OymaxHOK
nocooust mo | 1992r. OCHOBE)
XUMUHU
Komrmekr 12.2011r 1 1 1101360001
KOMIIBIOTEPHOU
Mebenn
Kommexkr  mk. | 12.2011r 15 |15 1101360010-
Mebenn 1101360023,
1101380001
ITposkTrop BENQ | 11.2010 1 1 110104107
MP 515 «DLP
800*600,2500
ANSI lumens»
WuTepakTuBHas 11.2010 1 1 110104108
JocKa Trace
Board TB6 100B
Komrutexr 12.2017 1 4101340018 Hoyr6yx — Lenovo,
KOMTIIOTEPHOH [MpunTep -Lexmark
TEXHUKU U
OPIrTEXHUKU

IlepeyeHb 1eMOHCTPALIMOHHBIX OCOOHIA.
O0beKTHI HATYPAJIbHBbIE

Konnekyuu: pa3natouHblii MaTepHa: allOMUHUN, BOJIOKHA, KAMEHHBIA YroJib, KAy4yK, METaJLIbI,
MUHEpAaJIbl U TOPHBIE TIOPOJIbI — CHIPHE ISl XUMUYECKOM MPOMBIIIJIEHHOCTH, HA00p XUMUYECKUX
3JIEMEHTOB, HEPTh U MPOJYKTHI €€ epepadOTKH, IIACTMACCHI, CTEKJIO U U3/IENINS U3 CTEKJa, TOTUIMBO,

YyI'yH U CTaJlb, ITKaJIa TBEPAOCTH.
PeakTuBbI

HaGopsl | Ha3Banue HaGopb1 | HazBanue
Ne 1, «Kucnote» Ne 14 «CoenuHeHus: MapraHia
20C oC
Ne 3 0C | «I'mapokcuab» Ne 15 «CoenuHeHus: Xpomay
oC
Ne 4 OC | «Oxcuapl METAIIOB Ne 16 «Hutpatb»
oC
Ne 50C | «MeTamibe»; Ne 17 «HauKaTOPHI»
oC
Ne 6 OC | «Illlenoynble U MIEIOYHO3EMEIbHBIC Ne 18 «MuHepanpHbIe YI00pEeHUsD»
METAJIIbD» oC
Ne 7 0C | «OrHeonacHble BEIIECTBA Ne 19 YraeBonopo bl
oC
Ne 8 OC | «I"'anoreHs» Ne 20 Kucnopoacoaepxkamme
OC OpraHWYEeCKUE BEIIECTBA
Ne 9 OC | «I"a;moreHu B Ne 21 Kucnots! opranndeckue
oC
Ne 10 OC | «Cynbdatsl. Cynbdursl. Cynbhuab» Ne22 OC | YrneBoapl. AMUHBI
Ne 11 OC | «KapOoHatsn» Ne 23 OO6pa31bl OpraHuvYecKrX BEIIECTB
oC

19




Ne 12 OC | «@ocdaTsl. CummkaTs» Ne 24 Marepuainst
oC

No 13 OC | «Auerartbl. Poganuabl. [luanuasny

Mogaeaun

Jemoncmpayuonnpie: KoMIiekT Kpuctajuinueckux pemérok; Habop moaeneit atoMmoB aiist
COCTaBJICHUS MOJIeJIel MOJIEKYII co cTepkHsIMU; Habop 11 coctaBieHus: 00bEMHBIX MOJEIIEH;
[lepuonnyeckas cucrema Xumudeckux nemeHToB J1. V. MenneneeBa (31eKTpuUIIMPOBAHHBIN
cTeHn); PacTBopuMOCTh o€, KHCIOT, OCHOBAHHM B BOJIC;

IIpudopsl, HAG0PBI MOCYABI H J1A00PATOPHBIX NPUHALIEKHOCTEH /151 XMMHYECKOI0
JKCIIePUMEHTAa

Ooweco naznauenun: Anmnapar Juisi IMCTWLISIUY Bobl;, banst komOunuposannas bKJI; Harpesarenu
(cIMpPTOBKH, DIEKTPUUECKHUE).

Jemoncmpayuonnpte: KoMIiexT 1 JEMOHCTPALMOHHBIX OMBITOB IO XMMHUH YHUBEPCAIbHbBIN
KAOXYVY;

Cronuk noabéMmubIil; [lITatus qist npoOupok; Llltatus MeTammyeckuii;

Crnennanu3upoBaHHble NPUOOPHI M aNNapaThl

Anmnapar as nosnyuenus rasos (Kunmna); ozonarop; [Tpubop st teMoHCTpaliu 3aK0OHa COXpaHEHUS
Macchl BenlecTBa; [Ipubop A OKuCIeHns cnupTa HaJl MEHBIM KaTalu3aTOPOM; TEPMOMETP
anekTpoHHbIN; [Iprbop 1 nosryyeHus: TBEPABIX PACTBOPUMBIX BEIIECTB; MPUOOP I OTpeaesIeHUs
cocTaBa Bo3ayxa; KOMIUIEKT TepMOMETPOB;

KommnuiekTsl 1U1s1 JIAa0OPATOPHBIX ONBITOB U MPAKTUYECKUX 3aHATHI 110 XUMHH

Bechbi yueOnsbie ¢ rupsimu (10 100 r); Kommekt MepHOil mocy/ibl pa3inuuHoro HazHaueHus; Habop
MOCY/bI JAJIsl peakTUBOB — Mukposadboparopus (HIIM); MukponabopaTopus A1 XUMUYECKOTO
skcriepuMenTa; HaGop mocyasl it xpaneHus: peaktuBoB; Habop mpo6upok; Harpeatenu
anektpuueckue; CrimproBku; [Ipubop ansa nmonydenus ra3zos; Llltatue mabopaTopHbId XUMAYECKUANA
(IIIX);

KoMmnuiekT npuHaiekHOCTel 1/ X03CTBEHHOM, KOHCTPYKTHUBHOM U MpenapaTuBHOM padoThl
bymara ¢unsrpoBanpHas; 3akuMbl KOMOMHHUpOBaHHBIC; OUKH 3amuTHEIC; [lepuaTku pe3nHOBHIE;
Hab6op npoTuBonoxapHOro MHBEHTAPS;
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Ipunioxenune Nel KAJIEHIAPHO —- TEMATUYECKOE IIVIAHUPOBAHME 2 yaca B Heie/110

Hom Jara Metanpeamethbie Y'Y/ JImunoctH | Buabl
ep XapaKTepuCcTHKA OCHOBHBIX pe YYI KOHTp
OcHoBHOe coiep:kaHue BH/IOB JIeAITeJbHOCTH P
YPOK Tema ypoka erynstusHbie | IlosmaBarensn | KommyHukart oJIsl
a = .E. ypoka yuyamuxcsi (Ha ypoBHe ble HBHbIE
2 4] YueOHbIX JelicTBH)
n/n
HayaanHbIe NOHATHA U 3aKOHBI XUMHH 204
1 02.09. Hpe):[MeT Tena u BemectBa. CBolicTBa O6% SCHAMD, yTo | CraBar yueGHbIe CaMoCTOATENBHO DOpMyITUPYIOT DOpMUPYIOT
2021 BEIIIECTB. STMOHHLIC HpeJIMeTOM I/I3yquI/Iﬂ XUMUH 3a/la4u Ha OCHOBE BBIJACIIAIOT U coOCTBEHHOE OTBETCTBCHHO
xumuu. Poib o COOTHECCHHUS dopmynupyror MHEHHUEC U € OTHOIICHHE
(l)H3quCKI/Ie CBOUCTBA SBJIAOTCA BemeCTBa’ nx TOr'O, 4TO YK€ TO3HABaTCJIbHYIO TIO3UIHMIO, K YUYCHUIO
XUMUH B )KU3HH | BEIIECTB. Martepuansl | CBONCTBA U MpEBpaIleHHUS. M3BECTHO U e 3a7a10T
U MaTepHaJioBEJICHUE. Pasznuuams Tena u BelecTna, | YCBOESHO BOIPOCHI
YeJI0OBCKa 00y4aroUMMUCs
Xumuueckue siBiaeHus. Ponb | BellecTBa U MaTepUalbl. . Tyom aT0 o
XUMUHU B JKU3HU Yemanasnusamy NPUUUHHO- | o pane o o
COBPEMEHHOI0 o0IleCTBa. | CIEACTBEHHBIE CBSI3U  MEXIY
OtHomleHne  oOmmIeCTBAa K | CBOWCTBAMH BEIIECTB M HX
XUMUMU: xemouIust U | IPUMEHEHHUEM.
xeMmodoowust. Xapaxmepuzosamuo
JdemoHcTpauuu. IIOJIO’KUTENBHYIO u
Komnexmust MatepuanoB u OTPULIATENIBHYIO POJIb XUMHUU B
W3JIEJIUN U3 HUX. JKU3HU COBPEMEHHOI' 0
JlaGopaTopHble onbIThI. 1. | obmiecTsa.
O3HaKkOMJIEHHE C KOJUIEKLIHEi Apeymenmuposamu CBOIO
11a60paTOPHOI MOCYIBI MO3ULMI0 10  OTHOLLEHUIO
K xeMobuuu u xeModooun
2 07.09. Meronpt Meronsl ¥M3Y4eHUS XUMHH. | Xapaxmepu3oéams  OCHOBHbIe | Ctasar yueGmeie | Camocrosrensho | ®opmymapyioT | PopmupyioT
2021 — HaOmonenne. DKCHEPUMEHT | METOIbI H3yYeHHs €CTECTBEHHO- 22?;':; c“; SI;HOBC gﬁggﬁ;;ﬂ ;265;:?06 ‘C’?ngg::::
MopenuposaHue. Mozenu | Hay4HBIX JUCLHUILTHH. TOTO, 4TO yIKe I103HABATENIBHYIO CTaBAT K yaebe
XUMHH MaTepHUaJIbHBIC Hpu@odumb IIPpUMEPBI M3BECTHO, U TOTO, Leb TIOHSATHBIC ISt
(BemiecTBEHHBIC) M 3HAKOBBIE | MaTEPHAJIHHBIX U 3HAKOBBIX, TO HE H3BECTHO HapTHEpa
(CUMBOIIBHBIE). WM CUMBOJIBHBIX, MOJIEIIEH, flonsTHA
JdemoncTpanmu. Mopnenu, | UCTIONB3yEMBIX HA ypOKax
WCTIONBb3yeMble Ha  ypoKax | (M3WKH, OMONIOTHH 1
¢u3nkwy, ononmorun 1 | reorpadum.
reorpadum. O6wvémunie u | Cobupamb 0OBEMHBIC U
IapOCTEPKHEBBIE MOZENH | IIapOCTEPKHEBBIE MOAEITH
HEKOTOPBIX XUMUYECKHUX | HEKOTOPBIX XUMHUYECKUX
BEIIECTB. Mogaenu | BemecTs
KPUCTAINTMYECKUX PELIETOK




09.09. ArperartHbie laser. XKupkoctn. Teépmwle | Pasauuames TpU — arperaTHeIx | CraButs yueOueie | CpaBHHBarh, ®opmymipyer | Bbicransaer
2021 BEIIECTBA. B3auMHBIE | COCTOSHUS BELECTBA. R xacenumposar | cobeTBEHHOE cobeTBeHHOe
COCTOSTHUS b 1 000011aTh MHEHHE U LEIOCTHOE
mepexofpl  BemlectBa U3 | Ycemauaenusams  B3aMMOCBSI3b (baKTel v ABnCHUS | mO3MIHIO MHPOBO33pEH
BEIIIECTB OIIHOTO arperaTHoro | Mexmuy arperaTHEIMHU e
COCTOSIHUS B Jpyroe: | COCTOSTHHUSMH Ha OCHOBE
BO3TOHKa (CyOiMManys) W | B3aUMHBIX TIepEexo10B
JecyOonmuManusi, KOHJEHCAIUs | BEIecTBa.
u ucriapenue, | Minocmpuposams ~ B3aUMHBIC
KpHCTaJUTN3aIHs U | TIePEeXObl BEIIICCTB
TUTABJICHHE. MPUMEPaAMHU.
JemoncTpamuu. Cobupanue | Habmodamo XUMHUYICCKUN
npubopa Ui MOJy4YeHHs ra3a | SKCHEPUMEHT U 0eianb BBIBOJBI
u NpoBepKa €ro | Ha OCHOBE HaOJIIOACHHI
TEePMETUIHOCTH. Bosronka
CyXOoro JbpJa, HoIa WIH
HadranuHa. ArperaTHble
COCTOSTHUSI BOIBI.
JlaGopaTopHble ONBITHI. 2.
IIposepka TEPMETUYHOCTH
npubopa A TOJNyYEHUs
ra3oB
1409 HpaKmuquKaﬂ HpaBHHa TEXHUKHU Pa60mamb C Ha60paTOpHI>IM U,enenonaraﬂue u q)OpMPIpOBaHl/Ie l.HﬂaHI/IPOBaHl/I l.MOTl/IBaHHﬂ prNﬁl
2021 6630HaCHOCTI/I u HeKOTOpLIe 060pyﬂ0BaHHeM IUTAaHUPOBAHUE I103HaBATCJIbHOU € IPAKTUIECCKON Hay4YCHUA
pa6oma 1 6 - e pabote o npeaMeTy
BUJIbI pabOT B XUMUYECKOM Y HarpeBaTeIbHbIMU npenMeTy M
naboparopuu (kabuHere npubopaMu B COOTBETCTBHH 2.Paspemenue | 2.PassuBath
XUMHHN) C MpaBUIaAMH TEXHHUKU KOH( MK Ta 4yBCTBO
Ge30MacHOCTH 3.YmpasieHue TOpP/IOCTH 3a
: . HOBEJCHUEM POCCHICKYIO
Buinoansme npocTenme napTHepa XMEECKYIO
MaHHUOYJSIHUU C JTaAOOPaTOPHBIM HayKy
000pyIOBaHUEM:! c 3.Hpascraen
J1a60paTOPHBIM IITATABOM, HOZTHHECKOE

CO CIIUPTOBKOM

OLCHUBAHUC
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Homawnuii HaGmonenue 3a ropsimeit Buinoanams Ge3omacHole B Henenonaranne u | Popmuposanue I Tlnanuposann | 1.Motusauus | Ilp.p.Ne2
CBerI\;I JIOMAITHUX yCHOBI/IﬂX IUTAaHUPOBAHUE [M03HaBaTeJILHOM € HpaKTH‘{eCKOﬁ Hay4CHUsA
IKCnepumenm Lenu pabote 1o IpeaAMETy
SKCIICPUMECHTHI, IPOBOIAUTH me— M
Ha6J'IIOI[eHI/IS{ 3a ropsAmeu 2.Pa3pemieHue 2.Pa3BuBaTh
CBEUOii. KOH(IMKTA 9yBCTBO
0 ¢ opmasimp OTUST o 3.Yupasienue TOpIOCTH 32
. 6 MOBEICHUEM POCCHICKYIO
NpoACIaHHOU paoote c napTHepa XUMHYECKYIO
UCIIOIb30BaHUEM pycckoro HAYKY
(pomHOrO) s3BIKA W SA3BIKA 3.Hpascrsen
XUMUH HO-3THUYECKOEC
OIICHUBAHUEC
16.09. dusnyeckue dusnueckue sBieHust. | Pazmuuames — usmueckne  u | Crasaru TposteisiioT dopmymapyror | dopmuposan
2021 UncThle BEWECTBA M CMECH. | XUMHUYECKHE SBIIGHHS, GHMCTBIe | POPMYIMPYIOT YETOHHHBLIH coberneroe e
SIBJICHUSI — Kak r npobiemMy ypoka, yueOHO — MHEHHE U OTBETCTBEHHO
OMOT€HHBIE W T'eTepOreHHbIE | BEIIECTBA M CMECH. CAMOCTORTIBHO NosHABATEMbHEH | mosMIO, o
OCHOBA cMmecu. CMecu raszoo0pasuble, | Kiaccuguyuposams cMecH. co3aaK0T MHTEpeC K HOBBIM | 3a/Ia10T OTHOILIEHUS K
B xuakue u TBépable. Criocodbl | [Ipusodums TpUMEPBI CMecei, | &opHT™ 3HAHUAMHU BOTIPOCBL, CTOAT | YUCHHUIO
p pa3lleﬂeHI/[ﬂ CMeceI‘/‘[: I/IMCIOI_HI/IX pa3J'lI/I‘{HOC JACATCIIBHOCTH Cl'lOCOGaM TIOHATHBIC IJIs1 HC]'IOJ'Ib3yﬂ
o IIpU PELICHUH peuIieHud 3aga4 napTHepa CIICIIMAaJIbHO
CMecel B XUMHHU | TIEPEeroHKa, WIN JUCTHUISINS, | arperaTHOe COCTOSTHHE. HpobIeMEL OHSTHS HoRoBpAHKEE
orcrauBanue, (uibTpoBaHue, | Ycmanaenusamv ~— TPUYHMHHO- | paGotats mo cpencTsa.
KpHUCTaJIIM3alus WIW | CICACTBEHHBIC CBSI3M MEXAY | MVIaHy, Ymenne
BBINIAPHUBAHUE. (duzHIECKUMU CBOMCTBAMH 2”:":“’
TCIICHb
Xpomarorpadusi. KOMITOHEHTOB cMmecu yerexa wim
[IpumeneHrne 3TUX CrOCOOOB | M crioco0aMu MX pa3efICHHUS. Heycrexa
pasneneHus cMecei B | Pasmuuamo CIOCOOBI cBoei
1abOpaTOPHOM MNPAKTUKE, HA | Pa3mieIcHUs cMmecei, ACATEILHOCTH
MPOU3BOJICTBE U B OBITY. onucvligams
JemoncTpanuu. Paznenenue | u oxapaxmepuzogvieams ux

IBYX HECMEIINBAIOIIUXCS
JKUJIKOCTEN C THOMOIIBIO
JNEeNUTEIbHOMN BOPOHKH.
Huctmmnstop u ero pabora.
YcraHoBKa IS
¢unpTpoBaHna U e€ pabora.
YcTaHoBKa TSI BEITAPUBAHUS
u e€ pabora. Komrexuus
OBITOBBIX ~ TPUOOPOB IS
(UIBTpOBAHUA BO31yXa.
Pa3nenenue Kpacsiuero
BemecTBa  (Qrmomactepa ¢
ITOMOIIBI0 MeTofa OyMaXKHOM

MPAKTUICCKOC 3HAYCHUE
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XpoMmaTtorpaduu.

JlaGopaTopHble ONBITHI. 3.

O3zHakoMIIeHHE
C MUHEpajamu,
00pa3yroIuMu TpaHUT.
4. [IpurorosieHue
reTeporeHHon cMmecu
TIOPOIIIKOB CEPHI C KENE30M U
UX pa3/ieJIeHHue
21.09. Ipaxmuueckas AHaJIN3 TOYBEI Pabomams ¢ nabopaTOpHBIM lenenonaranne u | dopmuposanue 1.IlnanupoBanu | 1.Motusamusa | IIp.p.Ne3
2021 060py}10BaHI/IeM TTAaHUPOBAHUE TI03HaBaTCJIbHOU € MPAaKTUYECKOU Hay4CHUsA
pa60ma 3 e pabote 1o TpeaMeTy
Y HarpeBaTebHBIMU —— M
HpPI60paMH B  COOTBETCTBUH 2.Pa3pemenue 2.Pa3BuBath
C TIpaBUJIaMU TEXHUKH KOH(IKTa 4yBCTBO
6e30MacHOCTH 3.Vmpasienue TOp/IOCTH 3a
' . TMIOBEZICHHEM poccuiickyro
Buinonnames mpocTeime napTHepa XHMHHECKYIO
IPUEMBI oOpareHus HAyKy
¢ J1abOpaTOPHBIM 3.Hpascraen
o HO-3THYE€CKOC
000pyIOBaHUEM: BOPOHKOM
pyA P ’ OlLIEHUBAHUE
(UITBTPOM M CIIUPTOBKOIA.
Habmooams 32 cBoiicTBamMu
BELIECTB W IPEBPALLEHUIMH,
IIPOUCXOIAILKUMHU c
BELLECTBAMM.
Onucvigams XUMHUYECKUH
JKCIIEPUMEHT C  IIOMOILBIO
pycckoro (pomHOro) s3BIKAa U
SI3bIKa XUMUU.
Jlenamo BBIBOJIBI 1o
pe3ynbraram NIPOBEAEHHOT O
JKCIIEPUMEHTA
23.09. ATOMHO- XuMudecKue 3IEMEHTHL. | OOBACHAMD, 9TO TAKOE Camocrositenso | Crapsr u OrcrauBats Dopmuposan
2021 ATOMBI u MOJIEKYJIBL. | XUMMYECKHI 3JIEMEHT, aTOM, O6HApYKHBAIOT M | (OpMYIHPYIOT CBOIO TOTKY 1e MHTepeca
MOJIEKYIISIPHOE I (hopmyupyoT npodaemMy ypoka, 3peHus, K
POCTBIC u CJIOKHBIC | MOIICKYJId, aJUIOTPOIIMA, HOH. npoGiemy. CAMOCTOATEIEHO NIPUBOJUTH KOHKPETHOMY
y4€HHUE. BEIIECTBA. AJIJIOTpOHI/Iﬂ Ha | Pasmuyame IIPOCTBIE CO31a10T apryMEHTHI, XUMHYECKOMY
DOV —— npuMepe KHCJIOPOJIa. | CIOKHBIC BEIIIECTBA, BEIICCTBA AIrOpUT™ TOATBEPXKIasA SJIEMCHTY
OCHOBHBIE HOJOKEHUS | MOIEKYISAPHOTO U ACATCILHOCTH UX paKTam,
TIpu peIICHNU Paznnuats B
3JIEMEHTHI ATOMHO-MOJIEKYJSIPHOTO HEMOJIEKYJISIPHOTO CTPOCHHUS. npoGeMst YCTHOM peu
yuenusi. Honsl. BemectBa | Yemanaeiusams npuanHHO- MHEHHE,
MOJIEKYJISIPHOTO U | CIICACTBEHHBIE CBSI3U MEXKAY AOK3aTEIbCTBA
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HEMOJICKYJIAPHOTO CTPOCHUS.
JdemoncTpauun. Monenu
AJUTOTPOITHBIX  MOAUGUKAIIUI
yriepona u cepsl. [lomydenue
030Ha

COCTaBOM MOJIEKYT U
CBOIMCTBaMH aJJIOTPOITHBIX
MouduKami Kuciopoa.
Dopmynuposams OCHOBHBIE
TIOJIO’KEHHSI aTOMHO-
MOJIEKYJISIPHOTO YUEHHS

, THTIOTE3bI.

28.09
30.09.
2021

3HaKu
XUMHUYECKHX
3JIEMEHTOB.
Ilepronuueckas
Tabnuna

XUMHWYCCKUX

anemeHro [l

H. Menpeneena.

3HaKu (cumBOIBI)
XUMHYECKHX 9JIEMEHTOB.
Wudopmanus, KoTOpyro HECYT
3HaKU XUMHYECKHX
3JIEMEHTOB. Ortumonorus
Ha3BaHU HEKOTOPBIX
XUMHYECKHX JJIEMEHTOB.
[epuonnyeckast Tabiuna

XUMUYecKuX 3yeMeHToB [l. W.
Menpneneena:
KOPOTKOIEPUOIHBIN u
JUIMHHOIIEPUOIHBII
BapHUaHTHI. [Tepuobt u
rpynnsl. ['maBHasg u mobouHas
noarpynnsl, wm A- u b-
TPYIIIBL OtHocuTenbHas
aTOMHas Macca.
Jdemoncrpauuun. IlopTperst
n. 4. bepuenmnyca u . W
Menneneena.
Kopotkonepuoausrit u
JUIMHHOIIEPUOIHBIN BapHaHTBI
NIEPUOANYECKONH CcHCTEMBI [JI.
. MenneneeBa

Hasvieamwv v 3anucvieamso

3HaKH XUMHUUYCCKUX DJICMCHTOB.

Xapaxmepu3zosams
HH(POPMAIIUIO, KOTOPYIO HECYT

3HAaKH XUMHUYCCKUX DJICMCHTOB.

Onucvisams CTPYKTYPY
TICPUOJTIY CCKOM TaOTHIIBI
XUMHUYECKHX 3emenToB J1. 1.
Menpneneena.
Obwscuamo

TpyMIL.

Pasznuuams KOpOTKONEPUOHBIN
U JUTMHHOTICPUOJHBIN BapHAHTHI
nepuoanyeckoi cucremst /1. M.

MenneneeBa

STUMOJIOTMYECKHE
Hayaja Ha3BaHWH XUMHUYECKHUX
3JIEMEHTOB M HX OTAENIBHBIX

CraBuTh yueOHbIC
Lenu

CpaBHHBATh,
KJ1accu puuupoBar
b 1 0000111aTh
(axThl U ABJICHUS

Dopmyiupyer
coOCTBEHHOE
MHEHHE U
MO3ULIUIO

BricTanBaer
CcOOCTBEHHOE
LEJIOCTHOE
MHPOBO33pEH
ne
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10- 05.10. XUMUUYECKUEe XUMUUYECKUE bopmynsl. | Omobpadscams cocTaB BeliecT | CTaBar u TpostsiroT $opmymapyror | dopmuposan
07.10. WHaexkcsl W KOOQQUIMEHTHL. | ¢ MOMONIBIO  XUMHYECKHX tbopmympyror YCTOMMUBEI coGCTBEHHOE ue
11 (bopMyJ‘IBI pobJemMy ypoka, yueOHO — MHEHHE U OTBETCTBEHHO
2021 OtHocurenbHas (bopMyn. CaMOCTOSTEILHO [MO3HAaBaTEIbHbII MO3HIIHIO, ro
MOJICKYJIApHasd macca. | Paznuuams HWHJCKCBI H | cosmaror HHTEPEC K HOBBIM 3a/1a10T OTHOIIEHHS K
MaccoBast 0151 XUMHYIECKOTO | KO3(DDUIIUCHTEL. aJIropuT™ 3HaHUIMH BOIPOCBL, CTOAT | YYEHHIO
SIeMeHTa B coeluHeHMH. | Haxooums OTHOCHTENIbHYIO | AHTCIBHOCTH criocodam VOHATHBIC JUTA | HCIOB3YA
IIpU peIICHUA peuieHus 3aga4 napTHepa CIICLIMAJIBHO
Hudopmarus, KOTOPYIO HECYT | MOJCKYISIPHYIO MAacey | pnoGems: OHSTHS o706 paHHbe
XUMHUYECKUEC (bOpMyJ'IBI BCIICCTBA W MACCOBYK J[OJIO | paborath 110 CpezacTBa.
XMMHUYECKOr0  dDJIeMEHTa B | TUaHy, Ymenue
COEIMHEHUH. 2?::::5
Tpancruposams UHPOPMAIHIO, yerexa wi
KOTOPYIO HECYT XHMHYCCKHE HeycIexa
hopmyIbr cBoeii
JACATCIIBHOCTU
12- | 1210. BaneHTHOCTB BanentHocts. CrpykrypHas | Ob6vschsame, 4TO takoe | Cocranar mian | CTpouTh Ymets pabotath | PopMHpOBATH
14 10 q)OpMyHa. XI/IMI/I‘ICCKI/IC BAJIEHTHOCTD. peLLleHl/lfl JIOTUYECKOC B rpynne OTBETCTBEHHO
13 e - 1l poGIIEMBI paccykaeHue, € OTHOILEHUE
2021 DJIEMEHTHEI C TIOCTOSIHHOH H OHUMamb OTPAKCHHE MOPSIKA yCTaHaBIHBaTh Kk yacbe
MEPEMEHHON  BaJICHTHOCTBIO. | COCIUHCHHUS aTOMOB TPUIHHHO-
BriBog (bopMynLI COCIMHCHMSA | B MOJICKYyJax BEUIECTB CIIEAACTBCHHYIO
1o BAJIEHTHOCTH. | MOCPEICTBOM CTPYKTYPHBIX cBish
OmnpejnesieHue  BaJIeHTHOCTH | (opmyiL.
XMUMHYECKOro 3JIeMeHTa 1o | Yuems cocmasnsims Gpopmyiisl
¢dbopmyne BEIIECTBA. | COENMHEHMM IO BAJEHTHOCTH H
CocraBienue Ha3BaHUH | onpeodensimo BaJICHTHOCTb
COEIMHEHUI, COCTOSAIIMX U3 | 3JeMeHTa 1o GopMmyine  ero

JIBYX XUMHYECKUX SJIEMEHTOB.
3aKkoH IIOCTOSIHCTBA COCTaBa
BEIIECTB.

JdemoncTpauuu.
Konctpyuposanue
IIAapPOCTEPKHEBBIX MOJIENIEH
MOJIEKYI

COEIMHEHUS
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14 | 19.10. XUMUUYECKUEe XUMUUYECKUE peakuuu. | Xapaxmepusosamo Crapsr u TpostsiroT $opmymapyror | dopmuposan
2021 PeareHThl M OPOAYKTHI | XAMHYECKYIO PEaKIIUIO U e€ bopmyampyot YCTOMMHBBIN cobersertoe ue
peaKHI/H/I H HpOGHeMy YpoOKa, y‘{eGHO - MHCHHUC U OTBETCTBCHHO
peaKI‘[HH‘ pH3HaKH yqaCTHHKOB (peareHTLI " CaMOCTOATCIIbHO [MO3HAaBaTEIbHbII IIO3HUIMIO, To
XUMHUYCCKUX pCaKkuuu. | MpOAYKTBI peaKHI/II/I). Co31ar0T HUHTEpPEeC K HOBBIM 3a7aT OTHOILICHUS K
VYenosust ux mnporekanuss u | Onucvisamb IPU3HAKU U a/IropuT™ SHaHUAMU BONPOCHL, CTOAT | YYCHUIO
HperaHleHI/ISI. PeaKHI/H/I yCHOBI/IH TEYEHUST XUMUUECKHAX JCATCIIBHOCTU crocobam TIOHATHBIC JJIA HCIIOJIB3YS
T o o IIpU peIICHUA peuieHus 3aga4 napTHepa CrierualibHO
ropenusi. TermoBoil addekT | peakumii. TpoGeMbI TOHATHA 107100 paHHbIe
peakuuy. DK30TepMuuecKkue U | Paziuuams 3K30TEPMHYECKUE U | paGorats o cpescTBa.
SHJIOTEPMHUYECKUE PEAKIHH. IHJOTEPMHUYECKHE PEAKIHH. TIaHy, Ymenne
Hemonctpanun.  Ammapar | Coomuocumo peakiuu gf::::;’
Kumnma. Pasnoxenue | ropeHHss W IK30TEPMHUYECKHE yerexa wi
ouxpomarta AMMOHHUSI. | peaKIHu. Heycrexa
lopenue cepsl U MarHueBoil | Habmodams W onuceieamo cBoeii
JIEHTBI. XUMHYECKHH  OKCIIEPUMEHT ¢ ACATCILHOCTH
JlaGopaTopHble ONBITHI. 5. | IOMONILIO PYCCKOTO (POJHOrO)
B3auMozelcTBue  pacTBOPOB | SI3bIKA U SI3bIKA XUMUU
XJIOpUIa HATPUS H HOAUIA
KaJlusi C pPacTBOPOM HHUTpara
cepeopa. 6.  Tlomyuenue
rugpokcrga memu(Il) u ero
B3aUMOJEHUCTBUE C CEpHOU
KHCIJIOTOM. 7.
Bs3aumoneiictBue  pacrtBopa
COJIbI C KUCIIOTOM
15— | 2L.10. XUMHUYeCKue 3aKOH COXpaHCHHsS MacChl | PopMyauUposams 3aKOH Ouenmparot Bribuparor YuacTsyior B Osrnanierue
26.10. BEILIECTB. XHUMHYECKHE | COXPAHEHHUS MACChI BELIECTB. TpaBHJILHOCTE HauGonee KOJUICKTUBHOM | HaBBIKAMH
16 YpaBHEHUSA C C BBITIOTHEHHUS s} dexTuBHBIE 00CYyKACHUH ULt
2021 YPaBHCHMA. OCTaBIICHHC OCmaesiAmp Ha €ro OCHOBE neffcTBus Ha crocoGbl pelenns | npobiem, IPAKTHIECKO
XUMHUYCCKUX YpaBHEHUHU. | XUMUYCCKUC YPAaBHCHU . YpOBHE 3a71a4, MPOSIBIIIOT 78
I/IH(i)OpMaL[I/Iﬂ, KOTOpYIo Hecér | Tpanciuposams I/IH(bOpMaI_[I/I}O, aJIeKBaTHOH _ | KOHTpOMHpYIOT i AKTHBHOCTb BO JIEATEIbHOCTH
XUMMYECKOE YPABHEHUE. KOTOPYIO HECYT XMMUYECKHE PETPOCIICKTHBHOM | OLCHHMBAOT B3AMMOICH CTBH
OLICHKH mpoueccuu 1 U1 pCUICHUAA
Hdemoncrpauuu. IlopTpersl | ypaBHEHHS. pesyisTaT KOMMYHHKATHE
M. B. JlomonocoBa u A. JI. | DKciepuMeHTAIbHO HBIX H
JlaByasbe. ['openue ¢ocdopa. | noomeepacoams T03HABATEIbHbI
OUBITBL,  WUTIOCTPHUPYIOIIUE | CHPAaBEMIMBOCTh 3aKOHA X sanad
3aKOH COXpaHEHHS MAacChl | COXPaHEHHUS MacChl BEILECTB
BEILECTB.

JlaGopaTtopHble oONbITHI. 8.
[IpoBepka 3akoHA COXpaHEHUS
MaccChl BEIIECTB Ha MpUMeEpe
B3aUMOAEUCTBUAS IIEITOYH U
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KHCIIOTBL. 9. IIposepka
3aKOHAa COXPAaHEHHS MacChl
BEIIIECTB Ha puMepe
B3aMMOACHCTBUS IIENOYN W
comu xenesa(lll)

17— | 28.10 Turer Knaccudukanms xummdeckux | Kraccugpuyuposamo 1.PopmupoBats 1.Dopmuposats 1.Cosepuwercts | Passutne
09.11. peaKuii IO COCTaBy M YMCIy | XHMHUYECKHE  peakiuu 1o | YV eHHe ymeHue 0BATH yMCHHC BHYTPCHHCH
18 XUMHWYCCKUX Y4YUThIBATh MIPOBOJIUThH JI0rOBapuBaThCs TNO3ULIMH
2021 pearcHToB u NPOAYKTOB. | MNPU3HAKY 4HuCIa W COCTABA | ppinenennpie CpaBHEHHE U U IIPUXOJIUTD K LIKOJIbHUKA
peaKkuuun Tunbel XUMHYECKUX pC€akuuu. | p€ar€HTOB U NPOJAYKTOB. y4yuTeIneM KJIaCCH(UKALIHIO obmemy Ha ypoBHE
PeaKHI/II/I COGI[I/IHGHI/IH, XapaKmepu306amb pon]) OPUCHTHUPBI 110 3aIaHHBIM PCUICHUIO B TIOJIOKHUTEIIBH
pa3NOKEHUs, 3aMEIIEHUs W | KaTauu3aTtopa B IPOTEKaHuu | FCHCTBUABHOBOM | KDHTCDHAM; COBMCCTHOH oro
6 K . y4e6HOM JESITENIEHOCTH; OTHOIICHUS K
OOMCHA. RaTaJn3aTophbl. XUMUYECKOU PCAKIINH. MaTepuarne B 2.DOpMUPOBATH Y wwIKoJIe,
I[eMOHCTpaIIPIPI. FopeHHe Habnriooams n ONUCHIBANTb | COTPYAHUYECTBE C y4ammxcs 2.Pa3BuBath TOHUMaHHUSA
dochopa, pacTBOpeHHe | XUMHUUYECKUH SKCIICPUMEHT | YIHuTeneM; TE/ICTABICHHE O | YMEHHe HeobxoxuMoC
IPOLYKTa TOPEHMS B BOJAE M | C IOMOLIBIO PYCCKOro HOMEHKJIAType TPORYKTHBHO TH Y eHIA,
2. [InanupoBath HEOPraHUYE€CKUX paspemath BBIPA)XXCHHOI'O
HUCCIICOA0OBAHUC TMOJTY4Y€HHOT'O (pO}IHOFO) sI3bIKa nu S3bIKa CBOH J1CHCTBHS B COeMHeHNT; KOHMIUKTHI Ha B
pacTBopa JJAKMYCOM. | XMMHUH COOTBETCTBUH C OCHOBE yueTa npeobialaHu
Bzaumoneiicteue COJISTHOM IOCTaBJICHHON ¥ yuebHO-
KHUCIIOTBI c [IMHKOM. sajaeli n HHTEPECOB 1 TO3HABATCIILH
Io eHHe THUIPOKCHUIA YCIOBILIMY €8 O3MIIHH BoeX PIX MOTHBOR
Ty p A peanusaiyy. €ro yyacTHukos; | U
menu(ll) wmero pasnoxenue TIPEJIIOY TEH
IpY HarpEeBaHUH. u
JlaGoparopubie onbiThl. 10. zﬁg'ggg:}’om
Pasznoxenue nepoxcuia OLCHKH
BOJIOpOJIa C ITOMOIIIBIO OKCHJIA 3HAHUIL;
mapranma(lV).
11. 3amernienne JKEIe30M
MeIH B METHOM KYIIOpoce
19 11.11. IToBTOpeHue TectupoBanue, perieHne OueHuBaOT Bri6upator VY4acTByIOT B Osnanenue
2021 ¥ 06OBIIEHIE 34124 ¥ BBITONHEHHE [PaBHILHOCTD Hanboiee KOJUIEKTHBHOM HaBbIKAMH
. BBINIOJIHEHHS s¢dexTuBHBIC 00CyKIeHUN ISt
TEMBI. YIPAXXKHCHUH 110 TEME neficTBUA Ha CII0CO6BI peleHns | mpobiieM, [PAaKTUYECKO
IloaroroBka x ypOBHE 3aja4, HPOSIBIISIOT i
KOHTPOJIBHOM aJleKBaTHON KOHTPOJIPYIOT U AKTUBHOCTb BO JESITeNIbHOCTH
p a60Te PETPOCIIEKTUBHON OLIEHUBAIOT B3aMMOJIEHCTBH
OLICHKH HPOLECCUH ¥ JUISL PeLICHHUSI
pesyabTat KOMMYHHKATHB
HBIX
[03HABATEIIbHbI
X 33714
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20 16.11. Konmponvnas paboma I no teme «HauansHbIe TOHATHS ¥ 3aKOHBI XHMUI» Crautp yueOnbie | CpaBHWBATS, ®@opmympyer | Beicramsaer | K.p.Nel
2021 e KJaccu puuupoBar | coOCTBEHHOE cOOCTBEHHOE
b 1 000011aTh MHEHHUE U LeJIOCTHOE
q)aKTLI " SABJICHUA TIO3UIHUIO MHUPOBO33PEH
ne
Ba:xHeiimme npeacTaBuTe Il HeOPraHuvecKux BemiecTs. KonuvyecrBenuble oTHOmeHust B xumuu (18 1)
21 | 181l Bo3ayx u ero CocraB Bo3ayxa. [lousrue 06 | Xapaxmepuszosamv 00béMuyt0 | Popmuposanue Ymenue paborate | Ymenue Beicransaer
2021 0GBEMHOI 10TTe ((P) JIOJTIO KOMIIOHEHTA TaKOi MOHSATHSA O ¢ y4eOHUKOM, 3 COTPYIHHYATb C | COOCTBEHHOE
COCTaB o o o COCTaB€ BO31yXa JOITIOJTHUTEIIbHOU YYUTEIEM B OEJIOCTHOEC
KOMIIOHEHTA IIPUPOHOU HPUPOAHOU I'a30BOU CMCCH, KaK JUTEPATypOii 1 TOUCKe U c6Ope | MHPOBO33pEH
ra3oBoi cMecu — BO3/yXa. BO34YX, U paccdumvleamsb MEPUOUYECKOH nHpopmanuy, e
Pacuer 00béMa KOMIIOHEHTA 00BEMHYIO JIONIO 10 00BEMY cucTeMOH CIyIIaTh ero.
. . AprymMeHTHpyIO
Ta30BOM CMeCH 10 ero 3TOI CMECH. . SBZ}O py
00BEMHOI JI0JIe U HA00OPOT. Onucwieamsb 00BEMHBIN COCTaB THO3HIIHIO U
I[EMOHCTpaIIPII/I. aTMOC(l)epHOFO BO3ayXa KOOPAWHUPYIOT
Omnpenenenre coiep>KkaHus Y NOHUMAmMb 3HAYEHUE ee C TIO3UIMH
KHCIIOPOJa B BO3AYyX€E IMOCTOSIHCTBA 3TOr0 COCTaBa JJIst [apTHEPOB B
COTPYIHUYECTB
3710pOBBS .
23.11. Kucnopon Kucnopon. O30H. Xapaxmepuzoeams 030H, Kak | Popmuposanne YMeHue pabotath | YMeHHe BoicTauBaer
2021 TTonyuenne KUCIoposa. AILTOTPOIHYIO MOJIHd)HKaILI/I}O TIOHSTHS O C yueOHUKOM, 3 COTPYJHHYATh C | COOCTBEHHOE
6 HEMETa/u1ax, JOIIOJTHUTEIIbHOU YUYUTEIIEM B IIEJIOCTHOEC
Cobupanue 1 pacrnosHaBaHue | KHCIOPOJA. IIOTPOITHH HX JUTEpaTypoit u ToucKe 1 c60pe | MHpPOBO33peH
KHUCIIoposia. XUMUYECKUE Onucvigams (bI/I3I/I‘IGCKI/IG M | cBoiicTBax HEePUOANYECKON nHbopmManuy, ue
CBOMCTBA KUCIIOPOAA: XUMUYECKHE CBOIICTBa, cucreMoi CIIyLIaTh €ro.
B3aUMOJIECICTBUE C [IOJlyYEHUE U  IPUMEHEHHE
ApryMeHTupyo
MeTaJlJlaM{, HEMeTaJlulaMu U KHCJIOpOJa C HCIIOJIb30BAHUEM T cBoto
CIIO)KHBIMHY BEILIECTBAMHU. pycckoro (pomHOTro) S3bIKA U [O3MIIHIO 1
IIpumenenue kucnopona. SI3bIKa XUMHUU. KOOPAMHUPYIOT

KpyroBopor kucnopona B
TIPUpPOJE.

Jdemoncrpauumn. Ilonyyenue
KHCIIOpPOJa Pa3IoKeHNEM
NepMaHraHaTa Kajius U
MIEpOKCHIa BOAOPOJA.
Cobupanue Kucioponaa
METOJIOM BBITECHEHUS
BO3/1yXa U BOJBL.
PacnosnaBanue kucnopoza.
T'openue maruus, xenesa,
yIIIsL, CephI U ocdopa B
KHCIIOpOJIE.

Yemanasnueams ~ mpudaMHHO-
CIIEICTBEHHbIE CBS3H MEXIY
¢buznueckumMu CBOMCTBaMU
KHCIIOpOZla U CIIOCO0aMH  ero
COOMpaHMUsL.

Ilposooumv W Habmodamo

XHUMHYECKUN OKCIIEPUMEHT 110

MOyYCHUI0,  COOMpPAHUIO |
pacro3HaBaHHIO KHCIIOpO/Ia
¢ COOIII0OIEHNEM TIpaBHII
TEXHUKH 0e30macHOCTH.
Onucwleams XUMHUYECKUH
IKCIIEPUMEHT

ee C MO3UIHUU
IapTHEPOB B
COTPYIHHYECTB
e
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23 25.11. Ipaxmuueckas | Tlonydenue, cobupanue U | Pabomams ¢ nabopaTopHsiM | Lenenonaranue | dPopmuposanue LIlnanuposann | 1.Morusauus | Ilp.p.Ned
2021 paCHO3HaBaHI/Ie KHCHOpOZ[a 060p}7I[OBaHI/IeM " IUTAaHUPOBAHUE II03HaBaTCJIbHOU € IPAKTUYECKOU Hay4CHUsA
pa60ma 4 6 e pa60Te 1o peaMeETy
HarpeBateIbHbIMU IpUOOpamMu mpenMeTy XHMHS
B COOTBCTCTBHMM C IIpaBUJIaMU 2.Pazpemenue 2.PazBuBath
TEXHUKHU 0€30aCHOCTH. KOH(IIKTA 4yBCTBO
Boinoansams npocTeiiime 3.Vpasienue rOp/IOCTH 3a
N 6 MOBEJICHUEM POCCHICKYIO
HpHeMLI o pameHHH Y napTHepa XUMHYECKYIO
n1a00paTOPHBIM HAYKY
000pyIOBaHUEM cobupaTh 3.Hpascrsen
HO-3THUYECKOEC
npu ST HUSI Ta30B
pubop s monyue a30B, ouCHNBANHE
MIPOBEPSITh €ro TePMETHYHOCTD
Y UCTIONIb30BATh JIJISl MOJTYUYEHHUS
KHCIIOpO/ia.
Cobupamb KHCIOPOA METOIIOM
BBITECHEHUS BO3JIyXa u
PAacno3Hasams KUCIopoo.
Habniooams 3a  CBOWCTBaMHU
BEIIECTB u SIBIICHUSIMU,
MIPOUCXOSAIIUMU c
BEIIECTBAMHU.
Onucvigams XUMHUYECKUH
JKCIIEPUMEHT C  IIOMOILBIO
pycckoro (pomHOTro) S3bIKAa U
SI3bIKa XUMUHU.
Cocmasnamo OTUéT o
pe3ysipTaTaM IIPOBEAEHHOIO
JKCIIEPUMEHTA
24 30.11. OKcHpl Oxcunpl. HazBaHUA OKCHIOB. Buioeramos CylecTBeHHpIe | 1.Popmuposats 1.®opmuposath 1.Cosepuenicrs | Passutue
2021 Cocrasnenne Gopmyi IPU3HAKH OKCHIOB. ymenue ymenue OBATb YMEHUE | BHYTPCHHCH
Y4YUTHIBAaTH IIPOBOAUTH JOrOBapUBaATHCA TIO3UIIUH
OKCHJIOB I10 UX HAa3BaHUSM. Jlasamb Ha3BaHWSL OKCHJIOB TIO | gpienenmme CpaBHEHHE U W IPHXOZMTE K | LIKOMBHHKA
HpeI[CTaBI/ITeJII/I OKCHJIOB!: Hx (bopMynaM. y4uTeneM KJIaCCU(PUKALUIO obuemy Ha ypoBHE
BOJIa, YIIICKUCITBIN Ta3, Cocmasnsamo (I)OpMyJILI OPUEHTHPBI 110 33/1aHHBIM PEILICHUIO B TIOJIOXKUTEIbH
HeraméHasi U3BecTb. OKCHJIOB T10 MX HA3BAHUSM. ACHCTBHA B HOBOM | KPHTCPHAM; COBMCCTHOM oro
K X y‘{e6HOM JCATCIBbHOCTH, OTHOIICHHUSA K
Hemoncrpanmu. Komnekuus apaxmepusosams TAKHX | \arepuanc B 2 Dopwuposats y HKote,
OKCHOB. NPEACTAaBUTEIIEN OKCHUIAOB, KaK | corpyaHHUYECTBE C YUaIIIXCst 2 Pa3BuBath TMOHMMAaHM
JlabopaTopHble onbIT. 12. BOJA, VYIJIGKUCHBIA Ta3 W | YUdTeneMm; HPEJICTAaBIICHUE O yMeHHEe HE0OX0MOC
TToMyTHEHUE M3BECTKOBON HeraiéHas U3BECTh HOMCHKJIAType TPOAYKTHBHO T YaCHuA,
2. HHaHI/IpOBaTB HEOPraHn4eCKux paspeniatb BBIPAKEHHOT'O
BOJIBI TIpH ITPOITyCKaHNH CBOM JIEHCTBHUS B COCTMHEHMIH, KOHQIIMKTHI Ha B
YIJIEKHUCIIOT O ra3a COOTBETCTBUH C OCHOBE yueTa npeobnaganu
MTOCTABIICHHOM U y4e6Ho-
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3a;1aqeﬁ " HHTEPECOB U II03HaBaTCIIbH
YCIIOBUSIMU €€ HOBI/II_U/Iﬁ BCCX bIX MOTHUBOB
peanusanuu. €ro y4aCTHHUKOB; n
TIPEATIOUTCHU
n
CoraJIbHOIro
crnocoba
OLICHKH
3HaHUM;
25 02.12. Bomopon Bomopon B mpupoe. Xapaxmepuzosame coctaB | Popmuposanue Vmenue paborarts | YMenue BricTauBaer
2021 Du3MUECKHe U XUMHIECKUE MOJIEKY/IBI,  (usudeckue  u | MOHATHAO ¢ yuebuuxom, COTPYAHUMATL ¢ | cobeTBenHoe
o o HEMETa/u1ax, ux ZlOHOHHI/ITeHBHOﬁ YYUTEIIEM B EJIOCTHOC
CBOICTBa BOJIOPOJIA, ETO XUMUYECKHE CBOMCTBA, | cpoiicrmax e TOHCKE B c60pE | MHPOBO33pEH
MOJTyYeHUE U IPUMEHEHUE. MOJyYeHWe U TpUMEHEHHe PATYpOH # unbopMaIuH, e
TICPpHUOJUYECCKON
JdemoncTpanuu. [lonydenue, | Bomopona. CHETe;loﬁ CITymIaTh €ro.
coOupaHue 1 pacro3HaBaHUE Yemanasnusams MPUYUHHO- A
PryMEHTHPYIO
Bonopoza. ['openue 3 CIE/ICTBEHHDBIE  CBASM  MEXKIy T cBoMo
BO/Oposa. BzaumonelictBue (DU3MYECKUMHU  CBOMCTBAMHU | O3UITHIO 1
BOZIOPOIa C OKCUIOM crocobamu cobupaHus KOOPIMHHPYIOT
memu(ll). BOJIOpO/A, MEXITY €€ ¢ IosHLHH
JlaGopaTopHblie onbIT. 13 K i MAPTHEPOB B
adopaTopHble 0 . 13. XUMUYECKUMHU CBOMCTBaMU coTpyHHCeT
ITonydenue Bogopoaa npu BOJIOPOZIa U €70 IPUMEHEHUEM. e
B3aMMOJICHCTBUY IIUHKA C IIposooums W nabmodame
COJISTHOM KMCIIOTON XUMUYECKUM HKCIEPUMEHT 10
MONTY4YEeHUIO, COOMpaHHIO U
pacno3HaBaHUIO BOAOPOAA C
COOJIFOJICHUEM TIPaBHJI TEXHUKU
6e30macHOCTH. Onucwisamo
XUMUYECKHUI IKCIIEPUMEHT
26 | 0712 IHpaxmuueckas | Tlonyuenue, cobupanne U | Pabomams ¢ mabopaTopHsIM | IpuruMaioT 1 CamocToATeBHO | YUHTHIBAIOT Berpaxaror Ip.p.Ne5
2021 paCHOSHaBaHI/Ie BOZ[OpOI[a 060py£[0BaHI/IeM u COXpaHAT CO31ar0T Pa3HbIC MHCHUA aJICKBAaTHOC
pa60ma 5 6 yueOHylo 3a1auy, aIrOpUT™M U CTPEMSATCS K TIOHUMaHHE
HarpeBaTeIbHBIMH - TIPUOOPAMH | papppyior cBon | AeATENBHOCTH KOOp/IMHALUH NPUYUH
B COOTBCTCTBUU C IIPpAaBHUJIIAMH | nelcTBus B npu pelIeHUH | pa3IM4YHBIX ycnexa u
TEeXHUKU O0€30IMMacCHOCTH. COOTBETCTBHHU C npobiaem Mo3ULUi B Heycrexa
Buinonnamo p ocTelime MTOCTaBJICHHOMN pa3nu4YHOro COTPYIHHYECTB yueOHOI
. 6 3a1auei u Xapakrepa e JIeSITENIBHOCTH
NpHUEMBI oopaleHns C | yenosusmu ce OCHOBHBIX
71a00paTOPHBIM peanusanuu HOHATUH
000pyIOBaHUEM: cobupatpb

mpubOp Ul TONXYYEHHUS Ta3oB,
MPOBEPSTh €ro TePMETUYHOCTD
U UCIIONb30BATh /ISl TIONy4CHHSI
BOJIOPOJIA.

Cobupamv BOIOPOI METOIOM
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BBITECHEHHUS BO3/IyXa u
PAcno3Hasams 6000po0.

Habmooams 3a  cBOWCTBaMHU
BEILECTB i SIBIIEHUSMH,
MPOUCXOISIIUMHU c
BEIIECTBAMH.

Onucwvisamo XUMHUYECKUH
JKCIIEPUMEHT € MOMOIIBIO

pycckoro (pOAHOTO) s3BIKA U
SI3bIKA XMUMUH.
Cocmasnams
pe3yibTatamMm
JKCIIEPUMEHTA

OTYET no
IIPOBEAEHHOIO

27

09.12.
2021

Kucnorer

Kucnortsl, ux cocraB u ux
KJIacCU(pHUKAIIHS.
Wunukaropsl. Tabnuma
pactBopuMocTu. CepHast U
COJISTHAsI KUCIIOTBI, UX
CBOIMCTBA U IPUMEHEHHUE.
JdemoncTpauuu. Konnexius
MUHEPAJIbHBIX KHCIIOT.
[IpaBuno pa3baieHus cepoit
KucioTel. JlaGopaTopHbie
onbIT. 14. Pacrio3naBanue
KHCJIOT C TIOMOIIBIO
UHIUKATOPOB

Ananuzupoeams COCTaB KUCIOT.
Pacnosnasams  KuCIOTBL €
TIMOMOUIBIO MHIUKATOPOB.
Xapaxmepuzosambo
[IpeICTaBUTENEH
CEPHYIO U COJISTHYIO.
Onpedensimb ~ PacTBOPUMOCTH
COEIMHEHU I C TIOMOIIIBIO
TaOIUIIBI PACTBOPUMOCTH.
Yemanasnusams MPUIUHHO-
CIICZICTBEHHBIE CBSI3H  MEXIY

KHUCJIOT:

CBOMCTBAMM CEPHOM U COJISTHOM
KHCIIOT M  00JacTIMH  UX
MPUMEHEHUSI.

Ocosnasams  HEOOXOOUMOCTH

COOMIOAEHHS TPAaBWI TEXHUKH
6e3omacHocTH Tpu pabore ¢
KUCIIOTaMH

1.®opMupoBath
yMeHue
y'-ll/lTblBaTb
BBIJACIICHHBIC
y4uTenem
OPHUEHTHPBI
JIEHCTBHSI B HOBOM
yueOHOM
Marepuae B
COTPYJHUYECTBE C
YUHTEIEM;

2. [InanupoBath
CBOM JICHCTBUS B
COOTBETCTBHUHU C
MOCTaBJICHHON
3a7aueid u
YCIIOBUSIMU €€
peau3aryy.

1.®opmupoBath
yMeHHe
IIPOBOJMUTH
CpaBHEHHUE U
KI1accu(puKaIuio
110 3aJITaHHBIM
KPHTEPHM;

2.dopMupoBaTh y
yJammxcs
HpeJICTaBIICHUE O
HOMEHKIIaType
HEOPraHU4ECKUX
COCJIMHCHMH,

1.CoBepiieHCTB
0BaTh YMEHHE
JIOrOBAapUBATHCSI
n l'IpHXO)lMTI) K
obmemy
PpELLIEHHUIO B
COBMECTHOI
JIeSTEILHOCTH;

2.Pa3BuBath
yMeHHe
HPOJYKTHBHO
paspeniaTh
KOH(IMKTBI Ha
OCHOBE yueTa

HUHTEPECOB U
TO3UIINIA BCEX
€ro Y4aCTHHKOB;

Pa3zButne
BHYTpPEHHEH
MO3UIUHU
IIKOJIbHU KA
Ha ypOBHE
MOJIOXKUTECIIbH
oro
OTHOLLICHHUA K
IIKOJIE,
TTOHUMaHHS
HEO0X0IMMOC
TH y4eHUs,
BBIPAXKEHHOT'O
B
npeodnasaHu
U yueOHO-
MO03HABATEIbH
BIX MOTHBOB
u
MIPEAIOYTEHH
u
COILMAILHOTO
criocoba
OLICHKHU
3HAHUH,
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28 14.12. Comu Conm, Ux cocTaB U Ha3BaHUA. | Xapaxkmepuzoéams comn Kak | Popmuposarne Ymenne paGotate | Ymenue Boicranpaer
2021 PaCTBOpI/IMOCTL COHeI\/'I B BO)JG. HpOHyKT])I SaMemeHm TIOHATHSA (3 COJIAX C y‘{eGHI/IKOM, . COTpyAHHUYATh C CO6CTB€HHO€
o, U HX CBOUCTBAX JOIIOJTHUTEIIbHONU YYHUTEIIEM B OCIOCTHOEC
[IpencraBurenu conei: BOJIOpOJIa B KUCIIOTE Ha METAJLIL. ———— HoHCKe 1 060pe | MupoBosspeH
XJIOpHZ HATpHsl, KapOoOHAT 3anucvieams  Hopmyasl  coneit I1ePHOAMYECKOH unpopmaLuH, ue
KanbIws, ochaT KarbIus. 10 BAJIEHTHOCTH. CHCTEMOH CIlylath ero.
Hemonctpanun. Komnekuusa | Hazvieams conu 0o GopMyIaM. TAS;Z}“ZGHT“W’O
COJeH. Tabmuua | HUcnonvszosamo Tabuuny HO3HIIMIO 1
PACTBOPUMOCTH  OCHOBAHHM, | PaCTBOPUMOCTH JUTS KOOPJIMHUPYIOT
KHCJIOT M COJICH B BOJIE XapaKTEePUCTHKH CBOWCTB ee C Io3uIuH
COJICH. NapTHEPOB B
" COTPYIHUYECTB
IIposooumu pacuéThl o R
hopmynam coeit
29— 16.12. KomnuuecTBO Yucio ABOFa}lpO. ObvsicHams nousaTus | IpuHuMaOT 1 CaMOCTOsITEILHO YUYUTHIBAIOT Bripaxator
21.12. KonudectBo BemecTBa. Mob. | «KOIUYECTBO BelllecTBay, | COxpamiior cosziatoT PasHLIE MHCHIGL | - a/IekBaTHOS
30 BCIICCTBA K A yueOHy!o 3aj1auy, AJITOPUTM H CTPEMATCA K TMOHUMaHHE
2021 Momsiprasi  macca.  KpaTHble | «MOIBY», «4HCIO  ABOTaIPOY, | nnanupyior cron | mestemsrocTi N—— ———
CANHUIIbI HN3MEPCHUA | «MOJIApHaAsA Macca». neiicTBus B npu pEIICHUH | Pa3IMIHBIX ycnexa u
KOJIM4yecTBa BEIIIECTBA JR— Pemamb 3aga4u C COOTBETCTBUHU C np06neM MO3UIINH B HEycnexa
MUWUIAMOJIE M KWIOMOJb, | MCIOJIL30BAHUEM NOHATH | TOCTAB/ICHHON PasHaHOro coTpyRHMecTs | yueGHoit
3amaueii u Xapakrepa e JIEATEINBHOCTH
MUJLTUMOJISIPHAS U | «KOJUYECTBO BEIICCTBAY, | veropmmu ce OCHOBHBIX
KHAJIOMOJISIpHAas MaccChel | «MOJIIpHast  Macca», «UHCJIO | peanu3anuu TIOHATUH
BEIIECTBA. ABorazapo
Pacuérsl ¢ ucnonb3oBaHUEM
MIOHSTUN «KOJIMYECTBO
BEILIECTBAY, «MoJIsIpHast
Maccay, «4uciio ABOrajipoy.
Jdemoncrpauun. Hexoropsie
METaJulbl,  HEeMETAIbl |
COEIMHEHUs] C KOJIUYECTBOM
BEIIEeCTBa, paBHBIM | MOnb
31 | 2812 MornsipHbIi 3akon Aoraapo. Momnsipusiit | O6vscHame mousiTust | Henenonaranne u | dopmuposanue Paspemenne 1. Mornsauus
2021 . 00beM razoo0pasHbBIX | «MOJSAPHBIA ~ OOBEM  ra3oBy, | 'MAHHPOBAHHC NOSHABATEILHOM | KOHpHKTA HayaCHIA
00BEM Ta30B o e pesMeTy
BEIIIECTB. THOCHUTENIbHAS | «HOPMAJIbHBIC YCIOBHUS. Vnpasaerue M
IUIOTHOCTh Ta3a 1o apyromy | Pewamb 3a1a9u c TOBETIeHIEM 2.Pa3BuBath
rasy. HMCIIOIb30BaHUEM TIOHATHI HapTHEpa 1yBCTBO
Kparnsie eIMHUIBI | «KOIMIECTBO BEIIIECTBAY, ;‘;‘;ﬁg;’; ;i)
H3MEpEeHUs — | «MomnsipHas Maccay, «MOJISIPHBIHA XIMITIECKYI0
MUJLTAMOJISIPHBIIH u | 00bEM ra3oBy, CUHCIIO HayKy
KHJIOMOJISIPHBIN 0o0BeMBI | ABOrazpoy» 3.Hpascraen

ra3000pa3HBIX BEIIECTB.

HO-3TUYECCKOEC
OIICHWBAaHHNE
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Pacuétel ¢ wucnonp3oBaHHEM

TIOHATHI «KOJITMYECTBO
BELIECTBAY, «MOJISIpHast
Macca», «MOJIIPHBIH 00BEM

ra30By», «YHUCIO ABOTAIPO».
JdemoHcTpanuu. Mopnens
MOJISIpPHOTO 00bEMa ra3oB

32— | 2812 Pacuérel o Pacuétel ¢ HCIOIB30BaHUEM Xapaxmepuzosamv CocraBnsats mian | Crpouts Ywmers padotats | Popmnposath
2021 MOHSATUH «KOJIMYECTBO | KOJUYECTBEHHYHO cTopoHy | Peresnd JIOrecKoe B rpymme OTBCTCTBEHHO
33 XUMHWYCCKUM 6 po0IIeMbl paccyxjaeHue, € OTHOLIICHUE
11.01. BEIIECTBAY, «MOTIApHAS | XHMUYECKHX 00BEKTOB u VCTAHABIHBATH X yuche
2002 YpaBHEHUSIM Macca», «MOJISAPHBI 00BEM | MPOIECCOB. NIPHYHHHO-
ra3zoB», UUCI0 ABOTaapoy Pewamu 3a/1a4u c CIIE/ICTBEHHYIO
UCIIONB30BAHUEM HOHATHI cBish
«KOJTUYECTBO BEIIECTBAY,
«MOJISIPHAsI MAccay, «MOJISIPHBIHA
00BEM rasoB», «YIHUCIIO
ABoraapo»
34 | 13.01. Bona. T'uapocdepa. Kpyrosopot ObvsacHamb nousaTus | IpuHuMaoT 1 CamocToATensHO YUYUTBIBAIOT Bripaxator
2022 BOZBI B nipupoze. OU3NYECKUE | «OCHOBAHHSA, «Enoumy, | COXpanior cosaarot Pa3HBIC MHCHWA | 8/ICKBATHOC
OcHoOBaHHS o yueOHy!o 3a/1auy, aJITOPUTM U CTPEMSTCA K IMOHUMaHHE
U XUMHYECKHE  CBOWCTBA | «KadeCTBEHHAas PEAKID, | nnammpyior ceon | mesensHOCTH KOOpHHALHH ——
BOJBI: B3aUMOJCHUCTBUEC C | «KMHOUKATOP». JiecTBHS B npu peUIeHUH | pa3IMYHBIX ycnexa u
OKCHI[aMI/I. K}laccud)uuupogamb OCHOBaHU4 COOTBETCTBUHU C HpO6J’lCM HOSI/IL[I/II‘/‘I B HEycnexa
OcHOBaHMS, HUX  COCTaB. | IO PAcTBOPUMOCTH B BOJIE. | | oC aB/ICHHOM PasIMHiHOro COTPYHUYCCTS | y4cOHOM
o 3a1a4cu U XapaxkTepa € JCATCIIbHOCTU
PacrBopumocte ocHoauuil B | Onpedersimb 110 GOPMYIC | yeropmmm ce OCHOBHBIX
Bone. M3meHeHue OKpacKu | MPHUHAJICKHOCTD peanuzanuu TIOHATUH
WHIUKAaTOPOB B  ILEJIOYHOM | HEOPraHMYECKHUX BEIIECTB K
cpeze. IIpencraBurenu | Kiaccy OCHOBaHUIL.
HIeJI0Y eil: rupokcunel | Xapaxmepuzosamo CBOMCTBa
HATpUsl, KAJIUA U KaJIbLYsl. OTJENbHBIX IpecTaBUTENEH
JemoncTpanuu. Komiekuus | ocHOBaHHUH.
ocHoBaHuil. JlaGopaTopHslii | Hcnonvzoeamo TaOIUITY
ONBIT. 15. M3meHeHue | pacTBOpUMOCTH JUTSt
OKpAacKM  HMHIMKATOPOB B | ONpEAEIEHUS  PacTBOPUMOCTHU
LIEJIOYHOM cpefie OCHOBaHUU
35 18.01. PacTtBOpBI. PacrBopurens ul| Obwsacusme nousiTust | [lpuauMaroT u CamocToATensHO YIUTBIBAIOT Bripakaror
2022 pacTBOpEHHOE BEILECTBO. | «MACCOBas J0Js PACTBOPEHHOro | SOXpasor cosnaror PASHBIC MHCHMA | /ICKBATHOC
MaCCOBa}I I[OHS[ P P y‘{eﬁHy}O 3aauqy, AIITOPUTM 1 CTPEMSATCA K IIOHUMaHHueC
aCTBopLI' aCTBOpeHHe' BCH.[CCTBa». TUTAHUPYIOT CBOU JACATCIIbBHOCTH KOOpAWHaAINU TIpUIUH
PacTBOPEHHOT O rI/I,I[paTLI. ConbBaThl. | Yemanasiueams aHAIOTHH  C TeHcTBHS B npu pemeHnu | pasIMYHBIX ycmexa u
COOTBCTCTBUH C HpOGJ’IeM HOSHHHﬁ B HEycCrexa
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BELIECTBA Maccoas IoNid | OOBLEMHOM IOJIEM KOMIIOHEHTOB | ITOCTaBICHHOH pasII4HOro COTPY/IHHYECTB | y4eOHOH
PacTBOPEHHOIO BEIIECTBA. | Ia30BOM CMECH. 3aRaCH 1 xapaxrepa N ACATCITEHOCTH
YCIIOBUSIMU €€ OCHOBHBIX
Pacuersr, CBsI3aHHBIC ¢ | Pewams 3aaun C | peamsammm N —
HCTIOTb30BaHUEM TIOHATHUS | UCIIONE30BaHUEM TTOHATUH
«MaccoBas JONST | «MaccoBas JIONs DJIEMEHTa B
PACTBOPEHHOT'O BEIIIECTBAY. BEIIECTBE», «MaccoBas JOJA
JlabopaTopuslii  onmbIT. 16. | pacTBopEHHOrO BELIECTBaAY,
O3HaKOMJICHHE ¢ | «00BEMHAS OIS Ta3000pa3HOTO
mpernapataMy JOMAIIHEH WIN | BEIIeCTBa»
IIKOJIbHOU ANTEYKH -
pacTBopaMu MepoKCUIa
BOZOpO/A, CITUPTOBOM
HACTOWMKH MOJIa M aMMHaKa.
36 20.01. IIpaxmuuecxas | TlpuroToBnenue pactBopa | Pabomams ¢ nabopaTopHbiM | Ilpurumaior u CaMOCTOATENEHO | yUHTBIBAIOT Bripasxarot IIp.p.Ne6
2022 SaHaHHOﬁ MaCCOBOﬁ I[Oﬂef/i 060py}10BaHI/IeM u COXpaHsAT CO31ar0T Pa3HbIE MHEHUS AJACKBAaTHOC
pa60ma 6 . 6 yueOHy!o 3a/1auy, AITOPUTM U CTPEMSATCS K IOHUMAHUE
PacTBOPEHHOTO BEIIECTBA HArpeBaTelbHBIMU  IIPUOOPAMH | [naumpyior ceon | sesebHocTH — ——
B COOTBETCTBUM C IIpAaBHUJIAMH | neiicTBus B npu peleHuu Pa3IMYHbIX ycrexa u
TEeXHUKU 0e30MMacHOCTH. COOTBETCTBMH C npo6em nosuuui B Heycnexa
Bolnoansime HpOCTeﬁmue MIOCTaBJICHHOM pa3nu4HOro COTPYIHHYECTB yueOHO
. 3agaqeit u XapakTepa e JIeATeNIbHOCTH
HpHeMLI 06pameHHﬂ Y yCiI0BUAMHU €€ OCHOBHBIX
nmabopaTOpPHBIM peanusanun TIOHATUH
000OpyIOBaHHEM: C MEPHBIM
LIJIMHAPOM, C BECAMH.
Habmooams 32 cBoiicTBamMu
BEILIECTB u SIBJICHUSIMU,
MPOUCXOJSIIMHU c
BEILIECTBAMH.
Onucvieams ~ JKCHIEPUMEHT ¢

MIOMOIIBIO0 PYCCKOTO (POIHOTO)
A3BIKA U SI3bIKA XUMHUH.

Cocmasnamep OTYETHI o
pe3ynbraram NIPOBEAEHHOT O
JKCIIEPHUMEHTA.

Tomosumy pacTBOpBI c

onpeAenéHHON MacCOBOM 0JIeH
pacTBOPEHHOIO BELLIECTBA
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peakuuii ¢ y4acTUeM OKCHJIOB.

CBOM JIEHCTBUS B

KOH(JIMKTHI Ha

B

- Homawnuii BelpanBanne  KpuctamioB | Buimosamnams Ge30macHbIC B Henenonaranne u | Popmuposanue IIlnanuposann | 1.MoruBarus
ATIOMOKAJIMEBBIX KBaCHOB Wi HOMaHIHI/IX yCHOBI/IﬂX IUTAaHUPOBAHUE [M03HaBaTeJILHOM € HpaKTM‘{eCKOﬁ Hay4CHUsA
IKCnepumenm Lenu pabote 1o IpeaAMETy
MEJTHOTO KyIopoca SKCIIEPUMEHTHI, IPOBOJUTH me— M
HAOITIOZICHUS 32 POCTOM
KpHUCTaJIJIOB. 2.Pa3peieHue 2.Pa3BuBath
O@Op/\/l]lﬂmt; OTUYET O KoH(pIMKTA YYBCTBO
v TOpaoCTH 3a
pOJIEeNaHHoi paboTe ¢ 3.Yupasnenue poccHiicKyio
HCIIOJIb30BAaHUEM PYCCKOI'O TOBEAEHUEM XUMHYECKYIO
SI3bIKA U SI3bIKA XUMUHU. naprHepa HAYKy
3.HpaBcTBeH
HO-3THYCCKOC
OIICHUBAHUEC
37 25.01. O0o00TICHNE ¥ CUCTeMAaTH3alMs 3HAHUI 10 TeMe «BaskHeHIue npecTaBuTeNin Ouenusarot Bei6upator Y4acTByIOT B Ognasienne
2022 MpaBUJIBHOCTH HaunOoee KOJIJIECKTUBHOM HaBbIKaMH
HECOPTaHUYCCKUX BCHICCTB. KOJ’II/I'—IeCTBeHHbIe OTHOILICHUS B XUMHUN» BBINOJTHCHU S 3(1)(1)6KT”BHHC 06Cy>|<)13H”” JUIA
JIeUCTBHS HA CIOCOOBI pelIeHust | mpodJieM, MPaKTHYECKO
yYpoBHE 3aja4, HPOSIBJIAIOT i
alleKBaTHOﬁ KOHT‘pOJ’aly}OT 44 AKTUBHOCTBH BO JACATEIIbHOCTH
PETPOCIIEKTUBHOM OLICHUBAIOT B3aUMO/ICHCTBH
OIICHKH npoueccuu n aJjis peLLleHl/lﬂ
pe3ynbTat KOMMYHUKaTHB
HBIX U
T1I03HAaBATCJIbHBI
X 3a1a4
38 27.01. Koumponvnas paboma Ne2 mo teme «BaxHeiime npeacTaButenn Heoprannueckux | Crasuts yueGupie | CpaBHHBATE, ®@opmymupyer | Beicrampaer | K.p.Ne2
2022 e KJaccu puuupoBar | coOCTBEHHOE coOCTBEHHOE
BemecTB. KomyecTBEeHHBIC OTHOIICHUS B XMMUKY b 1 000011aTh MHEHHUE U LIEJIOCTHOE
(haxThl U ABICHUS TTO3ULUIO MHPOBO33PEH
ne
OCHOBHbBIE KJIACChl HeOPraHu4eckux coequnenuii (10 u)
39 01.02. Oxcupl, ux O6o6Omenue cBeneHuit 00 | ObwvacHuamo nonatus | |-Popmuposats 1.®opmuposats 1.Cosepuericts | Passurie
2022 OKCHJIaX, MX KIacCH(HMKALMM, | «HECONeoOpas3yrolue OKCupy, | YMeHHe yMeHHe OBaTE yMCHHC BHYTPCHHCH
KﬂaCCI/I(I)I/IKaI_[I/IH o Y4YUTHIBAaTH IIPOBOAUTH JOrOBapUBaATHCA 031U
Ha3BaHUAX u CBOMCTBAX. | «CONEOOPA3ylOMUE  OKCHIBDY, BBIIE/ICHHbIE CpaBHEHHE H 1 IPHXOIHUTH K IIKOJIbHHKA
XUMUYECKHE U CriocoOBI TTONTy4eHHsT OKCHIOB | «OCHOBHBIE OKCHUZIBI», | yumtenem kiaccudukarmio obmemy Ha YPOBHE
cBOMCTBA JlaGopaTopHble OnbITHI. 17. | «KUCIOTHBIC OKCHIBD. OpHEHTUPI TIO 3a7aHHBIM PCIICHMIO B TIOTIOKHTENBH
BOUCTB BganMOHeﬁCTBHC oKCHIA Xapaxmepus*oeamt; 06H.[I/IC JICUCTBHS B HOBOM KPUTEPHSIM, COBMECTHOH ‘ oro
o o yueOHOM IEeSATENbHOCTH; OTHOIIICHUA K
Kanpuus ¢ BomoM.  18. | xumuueckue CBOMCTBA | \iarepuanc 2 Dopmposats HKote,
IlomyTHEHUE M3BECTKOBOH | COIE00pa3yroNIux OKCH/IOB | COTpyAHMYECTBEC | yyampmxcs 2.PasBuBath TIOHMMAaHHUS
BOIBI (KACTOTHBIX W OCHOBHBIX). | YIHTeleM; TPE/ICTABIIEHUE O | YMeHHE HEOOXOIHUMOC
Cocmaensime ypaBHEHUS HOMEHKIIAType MPOAYKTUBHO TH y4eHus,
2. HHaHI/IpOBaTB HEOPraHn4€CKux paspeniatb BBIPAKEHHOT'O
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Habriooame u  onucwvieamo

COOTBETCTBUH C

COCIMHCHUN;

OCHOBE ydeTa

npeobagaHu

PEAKLUH C Y4aCTUEM OKCHIOB ¢ | OCTABICHHON 1 yuebHo-
3aJa4ycu u HHTEPECOB U II03HaBaTCJIbH
HOMOIHL}O pyCCKOFO (pOHHOFO) YCIIOBUSIMU €€ H03I/II_II/II7[ BCEX bIX MOTHUBOB
SA3bIKA U SI3bIKa XUMUU. peamm3anuu. €ro y4acTHHKOB; | U
IIposooumu OTIBITHI, TPENOYTEHH
MOATBEPKIAIOIINE XUMUUYECKUE u
v COIMAJIBHOI'O
CBOMCTBa OKCHJIOB C crocoGa
CO6J'IIOI[eHI/IeM MpaBUJl TCXHUKU OLIEHKH
0e30macHOCTH 3HaHui;
40 03.02. OcHoBaHMs, UX OcHoBaHus, ux | Cocmasniame ypaBHEHHUS 1.dopmupoBaTh 1.®opmupoBaTsh 1.CoBepmiencts | Pa3putue
2022 Kinaccu(pUKanUs, Ha3BaHHUS W | peakiuil c yuactuem | YMOHHC yMeHHe OBATH YMEHHE BHYTPEHHEH
KJ'IaCCI/I(l)I/IKaHI/IH o B o o YYHUTBIBATH MPOBOJIUTH JIOrOBapHUBaThLCSA TMO3ULINH
CBOHCTBA. 3aI/IMOI[eI/ICTBI/Ie C OCHOBaHMH. BBIJICJICHHBIC CpaBHECHHUEC U 1 IPUXOUTH K IIKOJIbHUKa
U XUMHUYECCKHUEC KHCJIOTaMH, KUCIIOTHBIMU | Habniodamo u ONnuUCvHIBANb | yduTenem KJaCCU(pUKALNIO obuemy Ha YpOBHE
cBOCTEA OKCHUIIaMU u COJISIMH. | PEaKIUU c Y4aCTHUEM | OPHMEHTHPHI 10 33/1aHHBIM pEIIEHHIO B TOJIO)KUTEIBH
Pa3oxkeHUe HEPaCTBOPUMBIX | OCHOBaHMI c HOMOII[pFo | FCHCTBIIB HOBOM | KPHTCPHAM, COBMECTHOMU oro
o C 6 y"le6HOM JCATCIIBHOCTH, OTHOIICHHUS K
OCHOBaHUH. _TI0CO0BI | PYCCKOro (pomHOrO) sI3BIKA W MaTepuarne B 2 Dopmuposats y —
MOJIy4Y€HHsA OCHOBAHUU. SI3bIKa XUMHH. COTPYJHUYECTBE C yuarmxes 2 .Pa3BuBaTth IMMOHUMAaHUS
Jlabopatopusbie onbIThl. 19. | [Iposodums OTIBITHI, | YUHTeneM; NMPEACTABICHNE O | YMEHHE HEoOX0MMOC
Peakuus uedtpanusanui. 20. | MOATBEPKAAIONIME XUMUUECKUE HOMEHKJIAType POy KTUBHO TH yaeHHA,
I K o o 2. [InanupoBath HEOPraHUYCCKUX pas3pemartb BBIPAXXCHHOT'O
OIy4€HIE TUApOKCH]A | CBOMCTBA OCHOBaHNH, €| ceon JielcTBUS B COE/IMHEHUIA; KOH(IMKTBI Ha B
memu(ll) u ero | coOIoAeHNEeM MPaBUI TEXHUKHU | coorBercTBuH C OCHOBE yueTa npeobasanHu
B3aHMMOJIEMCTBUE C KHUCIOTOH. | Oe30MacHOCTH IIOCTaBIICHHO#H 1 yuebHo-
21. PasnokeHue THIAPOKCUIA safiaHen 1 MHTEPECOB 1 :&332‘;?:;1:“
YCIIOBHUSIMHU €€ MO3UIUH BCeX
meau(ll) npu Harpesanun peaTu3aluu. €ro y4acTHUKOB; | M
TPEATIOYTCHN
n
COIMaJIbHOI'O
crnocoba
OLICHKH
3HAHUH,
41— | 08.02. Kucnotst, ux Kucnorsl, ux kinaccuburanus | Xapaxmepusosamo o0mume | 1.Popmuposats 1.dopmuposats 1.Cosepuericts | Passurie
10.02. u HA3BaHUSL. O6mue | XMMHYECKHE CBOMCTBA KUCIOT yMeHue ymerHue OBATH yMCHHC BHYTpCHHEH
42 KHaCCI/I(i)I/IKaL[I/Iﬂ o C YYUTHIBATH TIIPOBOIUTH JIOTOBapUBATHCA TIO3UIIUHU
2022 XAMHIECKUC CBOMCTBA ocmasyiAmy YpaBHCHUA BBIJICIICHHBIE CpaBHEHHE U U TIPUXOIUTH K IIKOJIbHM KA
1 XUMHUYCCKUEC KHCJIOT. BszaumonerictBue p€akmun C Y4YaCTHUEM KHCJIOT. | yuurenem KJIacCH(pUKAIHIO obmemy Ha ypOBHE
N — KHUCIIOT c MeramamMu. | Habmodams W onucwvieamsy | OPHEHTHPEHI TIO 3a7IaHHBIM pellienuio B TIOTIOKHUTENBH
DIEKTPOXUMHUIECKHI pAN | PEAKIMM C y9acTHEM KHCJIOT | ACHCTBMABHOBOM | KPHTCDHAM; COBMECTHOU oro
o yueOHOM JeITEeIbHOCTH; OTHOIIICHHS K
HaIpsHKEHUN METAJJIOB. | C MOMOIIbIO PYCCKOTO | \arepuane s 2 Dopwuposats y mone,
BzaumoneiictBue KHCIOT C | (POOHOrO) sA3bIKA W A3BIKA | corpyammuecTse ¢ | yyammxes 2 PazBuBats TNIOHUMaHHs!
OKCHUIJaMH MCETAJJIOB. XUMHH. Yy4uTeIICM; MpPECTaBICHUE O YMEHHE HEOOXOIMMOC
BsanmopeiictBue kucnor ¢ | Ilposodums OIIBITHI, HOMEHK/ATYpe TPOZIYKTHBHO TH YHICHIA,
2. HHaHI/IpOBaTB HEOPraHn4eCKux paspeniatb BBIPAKEHHOT'O
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OCHOBAHMSIMM —  PEaKIus | MOATBEPIKIAIOIINE XUMHUYCCKUE | CBOU IEHCTBUS B COCMHCHHIA; KOH(IIMKTBI HA B
HefITpaHHSaHHH. CBOI?‘ICTB& KI/ICHOT, c COOTBeTCTBI/H{C OCHOBE y4€Tra npeo6na,ua}m
. [IOCTaBJICHHON 1 yueOHO-
BsaumoneiictBue  KMCIOT ¢ | COOMIO/ICHUEM MPABUI TEXHUKH | 5o aqcii 1 A HO3HABATENBH
COJIAMHU. HonyquI/Ie 0e30macHOCTH YCIIOBHSIMH €€ HO3MIIMI BCex bIX MOTUBOB
OECKHCIIOPOTHBIX u peamzanuu. €ro y4acTHHKOB; | U
KUCIIOPOICOAEPKAIIMX Epeﬂnme“”
KHUCJIOT. COLMAJIBHOT'O
JlaGopaTopHble ONBITHI. 22. croco6a
BzaumopetictBue KuCIoT ¢ OLICHKH
MeTaUIaMU. 23. SHAHHH,
BzaumopelictBue KHCIOT ¢
COJIIMH
43— | 15.02. Comu, ux Comu, ux kmaccudukaius u | Pasmuuate mnoHATHS «cpemanue | CraButh yueGubie | CpasHuBaTEH, Dopmympyer Brictaupaer
17.02. CBOIiCTBa. PacTBOPUMOCTH | COMY, «KHCIIBIE commy, | 1M KnaccHuImposar | coboTBeHHOS coderBerHoe
44 KJ'IaCCI/I(l)I/IKaHI/IH o b 1 00001IaTh MHEHHE U LIEJIOCTHOE
2022 coieun B BOZIC. | «OCHOBHBIC COIN». (akTb! 1 sBICHUS TO3HIUIO MHPOBO33pEH
U XUMHUYECKHE BzaumogeiictBue coneii ¢ | XapakTepuzoBaTh obmue ne
N — KHUCJIOTaMH U 1IeJIOYaMHU. | XUMHYECKHE CBOICTBA COJIEH.
Bzaumoneiicteue coneit ¢ | Cocmagname ypaBHEHUS
MeTaJllIaMH, OCOOEHHOCTH | peakluil C YdJacTHEM COJIeH.
STHUX peakuuii. | Habniodoams W onuceieamo
BzaumoneiictBue COJIeH | peakUuu € y4dacTHEM COJIEH C
C COJISIMHU. MIOMOIIBIO0 PYCCKOTO (POIHOTO)
JlaGopaTopHble onbITHI. 24. | 53bIKA U A3bIKA XUMHH.
O3zHakoMJIeHHEe C KoJuieKkuueit | Ilposooumu OIIBITHI,
comeir. 25. BzaumozelicTBHE | MOATBEP)KIAIONINE XUMHUYECKHE
cynbdara menu(ll) c xxenezom. | cBoiicTBa COJeH, c
26. BzanmogeiicTBie coieil ¢ | COONOJCHHEM MPaBWJI TEXHHUKU
COJISIMHA 0e30IMacHOCTH
45 22.02. Ienetiyeckas leHeTHyecKue pAABl MeTalia | Xapaxmepusosamo nonstie | 1.Qopmuposars 1.dopmuposats 1.Cosepuericts | Passurie
2022 U HeMeTaUla. |eHeTWdeckas | «T€HETHUECKHM PAI». yMeHHE yMCHHE OBATE yMCHHE BHYTPCHHCH
CBA3b Me)KI[y H y‘-II/ITI:I.BaTI: HpOBO,ZlI/ITB ,ZlOFOBapPIBaTLCSI 031U
CBA3b ~ MEKIy  KlaccaMu JIOCMpUposams BBIZIE/ICHHbIE CpaBHEHHE U ¥ IPUXOIUTH K | LIKOJIBHHKA
Ki1accaMu HEOPraHN4Y€CKUX BEIICCTB. TEHETUYCCKYIO CBA3b MEXKAY | yduTenem KIIacCU(UKALUIO obmemy Ha ypoBHE
HEODIAHIICCKI JlaGopaTopHble ONBITHI. 27. | BElIECTBAMU: HPOCTOE | OPHEHTHPLI 110 33J1aHHBIM PCIICHIIO B TIOTIOKUTENbH
p FCHCTI/I‘-IGCKaﬂ CBA3b Ha Be].L[eCTBO o OKCI/IH o JCUCTBUA B HOBOM KpPITepPIHM, COBMECTHOU oro
o o yueOHOM IEeSATENbHOCTH; OTHOIIICHUA K
X COeIUHEHUH MIpUMepe COSAMHEHUN Mean THIIPOKCHUIT — COJIb. MaTepuane B 2 Dopmposats ——
3anucvieamo YPaBHEHHSA | coTpyaHUUYECTBE C YUaIMXCst 2 .Pa3BuBaTh TMIOHUMaHUs
peakuui, COOTBETCTBYIOLLIUX | YUATEIEM; TpefCTaBIEHUE O | yMEHHe HE0OX0MMOC
HOCHCHOBaTeHLHOCTI/I (HCHOqu) HOMEHKJIAaType TIPOAYKTHUBHO TH Y4C€HUA,
2. HHaHI/IpOBaTB HEOPraHn4eCKux paspeniatb BBIPAKEHHOT'O

MIPEBPAIICHUH HEOPTaHMIECKUX

CBOM JIEHCTBUS B

KOH(QJIMKTHI Ha

B
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BCILIECTB Pa3JIMYHBIX KJIaCCOB COOTBCTCTBUU C COEZIMHEHUH; OCHOBE y4cTa npeo6na,uaHM
[IOCTaBJICHHON 1 yueOHO-
3ajayeii u HHTEPECOB U [I03HABATENIbH
YCIIOBUSIMU €€ H03I/II_II/II7[ BCEX bIX MOTHUBOB
peanu3anyy. €ro YYaCTHHKOB; | U
[PEIIOYTCHH
u
COLMAIEHOTO
crnocoba
OLICHKH
3HaHUM;
46 24.02. Ipaxmuueckas Pemienue Yuems obparaTbest ¢ | Ipunumaror n CamocToATeNbHO YuuTeIBatOT Bripaxkaror IIp.p.Ne7
2022 SKCIIEPUMEHTANIBHEIX 337124 110 | 1a60paTopHBEIM 000pyHAoBaHueM | SOXPasior cosnaior PA3HBIC MHEHI | aJICKBATHOC
pa60ma 7 0 y4eOHy0 3a1auy, ANrOpPUTM M CTPEMSTCS K TNOHMMaHHUE
TEMEC «UCHOBHBIC KJ1aCChbl 1 HarpeBaTCIbHBIMU IUTAHHPYIOT CBOH NeSTeNBLHOCTH KOOP/MHALH pHYMH
HCOPTaHUYCCKUX HpH60paMH B  COOTBCTCTBHUU | neiicTBus B npu peueHuun pa3IMYHBbIX ycnexa u
COCHHHCHHﬁ)} C IpaBUIaMH TEXHUKHU COOTBETCTBUH C HpOGJ'IeM MO3ULIKH B HEycnexa
6e30MacHOCTH MTOCTaBJICHHON pa3IUyHOro COTPYJIHUYECTB y4eOHO#
P ) 3ajaveii u Xapakrepa e JIEATEIBHOCTH
acnosHaeanisv HEKOTOPLIC YCIOBHAMH €e OCHOBHBIX
AHWOHBI ¥ KATUOHBI. peanusanuu TIOHATUH
Habniooams CBOWCTBa
JJIEKTPOJIMTOB U MPOUCXOIAIINX
C HUMH SIBJICHUI.
Habniooams w  onucvieams
peaxmu c y4JacTuem
QJIEKTPOJIMTOB C IIOMOILIBIO
pycckoro  (poOmHOTO)  s3bIKa
U sA3bIKa XUMUH.
Dopmynupoeampb  BBIBOIBI IO
pe3ynbraram NIPOBEAEHHOT O
SKCIEepUMEHTa
47 01.03. O6o0menne W cucreMaTusanus 3HaHmid 1o TeMe «OCHOBHBIE Kiacchl | OuenmBaror BriGuparor Y4acTBYIOT B Osnanenne
2022 HEOPTaHMIECKUX COCAMHEHUID [PaBUIBHOCTD Haubo.ee KOJUICKTHBHOM HaBBIKAMH
BBIMOJIHCHHUS 3pdexruBHbIE o0cyxaeHUN st
JIeCTBHA HA €nocodbl npobiem, NIPaKTUYECKO
YpOBHE peleHus 3a1a4, MIPOSIBJIAIOT i
a/ICKBaTHON KOHTPOJHUPYIOT M | aKTHBHOCTH BO JSITEIbHOCTH
PEeTPOCIIEKTUBHOM OLIEHUBAIOT B3aMMO/ICH CTBH
OLICHKH npoueccuu U JUTSL PeLICHHS
pe3yJbTar KOMMYHHKATHB
HBIX 1
[I03HABATC/IBHBI
X 3a1a4
48 03.03. Konumponvnas paboma Ne 3 no teme «OCHOBHBIE KITACCHI HeOpraHWueckux | Crasuth yueGubie | CpaBHHBATE, ®@opmymmpyer | Beicramaer | K.p.Ne3
e Knaccu(pUIMpoBar | cOGCTBEHHOE coOcTBEeHHOE

COEIUHEHUIN
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2022 b 1 000011aTh MHEHHUE U LEJIOCTHOE
(baKTLI " SIBJICHUA IIO3UITUIO MHUPOBO33PEH
ne
Ilepuoanueckuii 3aKoH M NepUOANYECKAasi cUCTeMa XUuMu4ecKux djieMeHToB . U. MenaesneeBa. Ctpoenne atoma (8 1)
10.03. EcrectBennsie | EcrecTBeHHBIC cemeiictBa | OOwscHamb TPH3HAKK, | YIHTHIBAIOT Beioupator Horosapugator | Onpenensor
2022 . XMMHYECKHX 3JIEMEHTOB: | MO3BOJIAIOIIUE 00beuHAT | "PABWIOB OCHOBAHMA uopero y CBOIO JITHYIO
49 CEMCHUCTBaA MJJAaHUPOBAHUHU U KpUTEpUN U1 COBMECTHOM TNO3ULIHIO,
H‘IenquLIe u rpyHHLI XUMHYECKUX KOHTPOJIE KJ'IaCCHCl)I/IKaLU/H/I JCATCIIBHOCTH, aICKBaTHYIO
XUMHUYCCKUX MCITOYHO3CMCEIIBHBIC 3JICMCHTOB B €CTECTBCHHBIC | crnocoba ITpeo6pa3oBbiBaT MPUXOIAT K nuddepenn
D ICMEHTOB METaJLJIbI, rajioreHsl, | cemencTBa. perueHus, b HH(OpMALHIO obutemy POBaHHYO
) UHEPTHBIE (6naropomusie) | Packpwieams XUMUYECKHH | OCYHCCTBIOT 13 ONFIOTO BUAA B | PCLLICHHIO, B CaMOOLCHKY
A A o IIoIaroBbIu Apyrou u TOM 4YHCJIC U CBOHUX
M(pOTEpPHOCTh | Ta3bl M(OTEPHOCTh. | CMBICT (ITUMOJIOTHIO) Ha3BaHHUA KOHTPOITH I — CTONKHOBeHWIO | mapTHEpOB
AMoTepHbIC  OKCHABI U | €CTECTBCHHBIX CEMEHCTB. ce6st yo6HyI0 MHTEpECOB YCIIEXoB B
ruapokcunpl.  KomruiekcHble | Apeymenmuposams (opmy dukcanmm yuebe
NpEeaACTaBJICHUS
COJIH. OTHOCHUTEJIBHOCTh Ha3BaHUI
nHbopManuu
JlaGopaTopublie onbIThHI. 28. | «MHEPTHBIE Ta3bD».
[Mony4yenne amgorepHoro | Ob6wscHsmy, MOHSTHE
THIPOKCHIA W HCCIeNOBaHUE | «aM(OTEpHbIE  COCAMHEHUSY.
€ro CBOWCTB Habmooams w  onucelisamo
peakiuu MEeXIy BEIlIEeCTBAMHU
C TIOMOIIIBIO pycckoro
(pomHOrO) s3BIKA M SA3BIKA
XUMUH.
Xapaxmepuzosams
JIBOMCTBEHHBIN XapaxkTep
CBOIMCTB aM(OTEpHBIX OKCHIOB
Y TUAPOKCHIOB.
IIposooumu OTIBITHI o
MOTYYEHUIO M TOATBEPKICHUIO
XUMHYECKHUX CBOWCTB
aM(pOTEPHBIX OKCH/JIOB u
THIPOKCUIOB C COONIOJCHUEM
MIPaBIJI TEXHUKH 0€30MaCHOCTH
50 15.03. OTKpBITHE OrtkpeiTHE . W. | Pasmuuams ecrecTBeHHy0 u | Crasute yucOnwme | CpaBHubats, ®opmymmpyer | Beictanpaet
2022 MeHeTeeBbIM HICKYCCTBEHHYIO e knaccuuupoBar | coGCTBEHHOE cobcTBEHHOE
epruoOaUICCKOr b ¥ 000011aTh MHEHUE 1 LET0CTHOE
MIEPUOIUYECKOT0 3aKOHA U | KIaCCHU(HKAIINM. N [ — MEDOBO33pEH
o 3akona /[. U. CO3MTaHWE WM TEPHOIUIECKOr | ObvsacHaAmb, noyemy e
CUCTEMBI XUMHYECKHX | TICPUOAMYECKUI 3aKOH OTHOCSAT
MenneneeBpIM N
3JIEMEHTOB. K €CTECTBEHHOU
JemoHcTpanuu. Pasnnunble | KimaccuUKaImm.
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(hopMEI TabHI
TIEPUOINYECKON CHCTEMEL.
MonenupoBaHue MNOCTPOEHUS
MepUOANUECKOd cucTeMbl JI.
W. Menneneepa

Mooenuposamv ~ XUMHIYECKHE
3aKOHOMEPHOCTH, BBIJIETISISI
CYILIECTBEHHBIC

XapakTePUCTUKH 00bekTa U
TPEICTABIISIS ux B

MPOCTPaHCTBEHHO-TpaduiecKoit
WIK  3HaKOBO-CUMBOJIMYECKOU

hopme
51 17.03. OcHOBHBIE ATOMBI Kak dopma Obwschamy, qTO Takoe | 1.®opmuposars 1.®opmuposath 1.Cosepmiencts | Passurne
2022 CYIIECTBOBAHUS XMUMHYECKHX | «IIPOTOH, «HEHTpORY, | YMEHHC YMEHHE OBATH YMCHUE | BHYTDCHHCH
CBCJICHUA O o . | YYUTBIBATH MPOBOJIUTH JIOrOBapHUBaThLCSA TMO3ULIUUA
3JIEMEHTOB. CHOBHBIE | «3JIEKTPOH», «XUMHYECKHH | G oenenmme cpaBHenye i S [ —
CTPOEHUH CBEJICHHS O CTPOCHHH aTOMOB. | 3JIEMEHT», «KMacCOBOW YUCIIO». yauTENneM KaccuuKaIuio obuiemy Ha ypOBHE
JokazatenbcTBa  CIOMKHOCTH Onucwvigams CTPOSHHE siipa | OPHEHTHDHI 1O 3a/[aHHBIM pellieHuio B TIONIOXKHUTENbH
aTOMOB CTpoeHMs aToMoB. ONBITH | aToMa HCTIONB3YS JIEHCTBHS B HOBOM | KPUTEPHSIM; COBMECTHOM oro
P N ) y4eOHOM JIEeATENHOCTH; OTHOIIEHUS K
e3epdopna. JIaHEeTapHas | NEPUOJINYECKYIO CHCTEMY | \arepuare B 2 dopmmposats y 1KoITe,
MOJIEJIb CTPOEHUS aToMa. XUMHUYECKHX dneMeHTOB JI. W. | cotpyanmuectec | yuammxcs 2.PasBuBaTh TOHMMAaHHUSI
CocraB aTOMHBIX sanep: | Menneneesa. YUHUTENEM; TpE/ICTaB/ICHHE O yMeHue HE0OX0MMOC
IPOTOHEI, HEHTPOHEL. Ionyuames vHbOPMALIAIO 1O HOMEHKIATYpe MPORYKTHBHO M yHCHH,
M 2. [InanupoBath HEOPraHUYE€CKUX paspemath BBIPAXXCHHOI'O
aCCcoBoOC IHUCTI0. | XMMHH u3 paSHI/I‘IHin( CBOH JICHCTBHS B COCIMHEHUN; KOH(JIMKTbI HA B
CoBpeMeHHOE  OIpelelieHNe | UCTOYHUKOB, AHAIUIUPOBAMD €€ | coorsercrsun ¢ OCHOBE yueTa npeo6aanu
TIOHSTHUS «XUMHUYECKUN TIOCTAaBJICHHOM H y4e6HO-
saeMeHT».  OTHOCUTENbHAs 3afarien u HHTEPECOB 1 f1o3HABATCIbH
aToMHas Macca. B3ammocBs3b YCTOBIMH €€ HOSMIMI BCCX | BIX MOTHEOR
. * peanmusanuu. €ro y4aCTHHUKOB, U
TMOHATHUHN «IIPOTOHY, TIPEANOYTCHU
«HEUTPOH», «OTHOCHUTEJIbHAS u
aTOMHas Maccay. CoUMaLHOro
M crnocoba
Jdemoncrpauun. Moznenu OlICHKH
aTOMOB XUMHUYECKUX 3HAHUIL;
3JIEMEHTOB
52 22.08. Ctpoenne Muxkpomup. DnekTpoHsl. | OObACHAMb noHsTHe | OucHuBaior Bei6uparor YUHTHIBAIOT Osnazenue
2022 CTpoeHHE  DHEPIeTHYECKUX | «3JIEKTPOHHBIA  CJIOi»,  mm | "PaBHibHOCT nanbozee DASHBIC MHCHMA | HABBIKAMHU
3JCKTPOHHBIX . . BBIIIOJIHEHHU S s} dexTHBHBIC U CTPEMSATCA K ISt
YpOBHEN aTOMOB XUMHUYECKUX | «IHEPIETUUECKUI YPOBEHDY. CHCTBHS Ha CIIOCOGEL KOOPIHHALHH TIPAKTHYECKO
o0onouex anemenToB 1—20. Ilonstue o | Cocmasinmo CXEMBI | ypoBHe pelenns 3aaad, Pa3THIHBIX it
3aBEpIIEHHOM  3JIEKTPOHHOM | PACTPEJCTICHHUS 3JIEKTPOHOB IO | 2/ACKBATHOH KOHTPOIHPYIOT U To3uLui B ACATENLHOCTH
aTOMOB croe 2J1eKTPOHHBIM CIOSIM B | PeTpociexusHo OLIEHUBAIOT COTpYIHUYECTB
: 5 06 OLICHKH [poLeccHu e
3JIEKTPOHHON 000JI0UKE pesyIBTAT
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53 24.03. [epuoauueckas | M3oTomsl Ousnueckuii | Packpvisamo ¢bmsudeckuit | Onenusaior Beionpator YUHTBIBAIOT Ognanenue
2022 CMBICIT CUMBOJIUKHA CMBICIT HOpSII[KOBOFO HOMepa IIpaBUJIbHOCTH Hau60ﬂee Pa3HbIC MHEHUSA HaBBbIKAMH
CUCTEMA o BBITIOJIHCHU S a¢deKkTHBHBIC U CTPEMSATCA K 1St
TEPUOINYECKON CUCTEMBI. | XUMHUYECKOTO OJIEMEHTA, | ;ciicrans Ha CITOCOGHI KOO THHAIHH pAKTHIECKO
XUMHUYCCKUX COBpeMeHHaH (l)opMyJ‘II/IpOBKa HOMCpa 1mepuoJla W HOMEpA | yposHe peuienus 3a1a4, Pa3IMYHBbIX i
IIEMEHTOR Z[ HepI/IOI[I/IquKOFO 3aKOHa. rpynHLL aﬂeKBaTHOﬁ KOHTPOJIUPYIOT U HOSI/II_IHﬁ B JACATCIIBHOCTH
: W3Menenus CBOMCTB | Obvsacusambs  3aKOHOMepHOCTH | PETPOCHCKHMBHOM | OlLCHHBAIOT COTPYAHIACCTE
OLICHKH npoueccuun €
W. MenneneeBa | 3IeMEHTOB B TMEpPUOAAX U | U3MEHEHMS METAJUIMUECKUX U pesyIETAT
rpynmax Kak (GyHKIUS | HEMETaJUTHYECKUX CBOICTB
CTpOEHHUS SJIEKTPOHHBIX | XUMHUYECKUX DJEMEHTOB M HUX
000JI0YEK aTOMOB. COCIMHEHUIl B TMepUoAax |
rpynmnax
54— | 05.04. XapakTepucTuk | XapakTepucThka dyeMeHTa- | Xapaxmepuzoéams xuMmuueckue | llenenonarannen | ®opmuposarue Paspemenne 1.Motnpauus
0704 MeTauia u JJIeMEHTa- JIIEeMEHTHI 1_3 HepI/IOIIOB o TTAaHUPOBAaHUE TI03HaBaTECJIbHOU KOH(])J'H/IKTa Hay4CHUsA
55 a pJIeMeHTa enu npeaMeTy
2022 HEMeTa/UIa 110 UX MOJOKEHHIO | hX MONIOMKEHHIO B Vnpasnenue XHMIS
10 €ro IOJIOXKECH B TICPUOAUYECCKOU CHUCTEME MEPpUOAUICCKOU CHUCTEMC TOBEJAECHUEM 2.Pa3BuBaTh
1o xuMuueckux anemeHToB Jl. M. | xumuueckux snementoB J[. . napTHepa 1YBCTBO
Meneneesa. Meneneesa. ;ZE’;E;ZT{;;
B nepuoanyecko | JJemoncTpauum. Mogenu | Apeymenmuposams ~ CBOWCTBa XHMHHECKYIO
i cncTeMe aTOMOB  3JIeMeHTOB  1—3 | OKCHIOB u THJIPOKCUJIOB HAyKy
MIEPUOIOB MeTaJlJIOB u HEMETAJIJIOB 3.Hpagcteen
v HO-3THYECKOEC
MOCPEJICTBOM aBHEHUH
P 'HV yp OLICHUBaHUE
peakuui
56 12.04. 3HaueHme Coobmienns  yvanmxcs o | Onpedenamo HMCTOYHHUKH | OueHHMBAIOT Bribupator Y4HTBIBAIOT Osnazenue
2022 JKUZHU Hay.qHOI‘;I XI/IMI/I‘JCCKOﬁ I/IH(l)OpMaI_lI/II/I IPaBUIBHOCTH Hanbosee Pa3sHbBIC MHCHUA HaBBIKaMH
NCPpUOANICCKOr 6 ’ o I 6 ) BBINIOJIHEHH s} dexTHBHBIE U CTPEMSATCA K Uit
no H.leCTBeHHOI/I Oﬂyqamb HEO XO'HI/IMy}O ,HeﬁCTBPIﬂ Ha CII0COOBI KOOpAWHAILIUH MPaKTHYCCKO
P p
0 3aKOHa JIeATEeTbHOCTH . W. | uadopmanmio H3 PazIMYHBIX | yposHe pelenus 3anad, PasIHYHBIX it
MeHHeHeeBa HCTO“IHHKOB, aHaﬂugupogamb aneKBamoﬁ KOHTPOJIMPYIOT U 1'[03I/IL[I/II‘/'I B JCATCIIbHOCTU
H IEpUOANICCK ed opopmasme PETPOCIEKUBHOM OLICHMBAIOT COTPYIHUYECTB
. > . OICHKH MPOLECCHH e
Ol cUCTEMBI MH()OPMALIMOHHBIN MIPOIYKT, pe3yJTaT
npesenmoeams ~ €ro,  eecmu
XUMHYECKHUX
Hay4HYIO JIUCKYCCHIO,
3JIEMEHTOB omcmaugams ~ CBOKO  TOYKY
3peHUs] WU  KOPPeKmuposams
. N. Mennenee p PP P
eé
Ba
Xumuyeckas cBsi3b. OKHCJINTETbHO-BOCCTAHOBUTEIbHBIE peakuuu (8 1)
57 14.04. Honnas HoHHast XxuMHUYeCKast CBs3b. | OOwscHAmMb, 4TO Takoe HOHHas | Camocrostensao | CrassTu Orcransats ®opmuposan
00HapyKHUBAIOT U dhopmymupyroT CBOIO TOUYKY He MHTEpeca

Wonsl, 00pa3oBaHHEIC

CBA3b, HOHBI.
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2022 XUMHYECKast aTOMaMHu METaJlIOB u | Xapaxmepuzoeams  MexaHu3M | popmympyror npoGeMy ypoka, | 3peHus, K
— HEMETaJLJIOB. § CxeMmbl | 00pa3oBaHMsi HOHHOM CBS3H. npoGemy. Ezf;;;(:“em’m :5?;1\(4)?:;3, ig‘;‘;‘f{i’;‘g‘g’
oOpa3oBaHuss WOHHOW cBsi3u | Cocmagname CXEMBI D HoTBepEAn SMCMCHTY
JUIA 61/IHapHLIX COG[[I/IHGHI/II\/'I. 06paSOBaHI/I${ HOHHOH CBSI3H. JEeATEbHOCTHU ux dakramu.
Honnas KpucTannyueckas | HMcnonvsosamo 3HAKOBOE TIpH peLeHH Pasnnars B
pemérka HM (DM3MUECKUE | MOJETMPOBAHUE. npodeml YCTHOH pesH
CBOMCTBAa BEIIECTB C 3TUM | Onpedenams THI XUMHYECKOI Z:f;ﬁ;nbcma
TUIIOM PEILETKU. [lonsTHE O | CBA3M IO q)opMyne BCIIIECTBA. , TUIIOTE3bI.
hopMyIBHO enunune | Ilpueooums TPUMEPHI BEIICCTB
BEIllECTBA. C MOHHOH CBSI3BIO.
JemoncTpamnumn. Yemanasnueams  mpuumHHO-
BupneodparMenTsl M craiinbl | CIEICTBEHHBIE CBS3M  MEXKIY
«/oHHas XMMUUECKasl CBSI3b». | COCTABOM BEIIECTBA M BHUJIOM
Kornexuust BEILIECTB C | XMMHUYECKOH  CBSI3H, MEXIY
HMOHHOW XMMMYECKOM CBS3BIO. | MOHHOM CBA3BIO u
MO]ICJ'II/I HOHHBIX KPUCTATUTMYECKUM CTPOCHUEM
KPUCTaJUTMYECKUX PELIETOK BEILIECTBA, MEXIY
KPHUCTAJUTMYECKUM  CTPOCHUEM
BEIIECTBA M €ro (PpH3UYECKHMU
CBOMCTBAMU
58 19.04. KoBanenrnas KoBanenrHas xumudeckas | O6vAcHAMb TOHITHS Crauts yuebubie | CpasuuBars, ®opmynupyer | Brictanpaer
2022 CBS3b. DIEKTPOHHBIE | «KOBAJICHTHAS CBA3bY, e KIacCHQUIMPOBAT | coBeTBEHHOS cobernerroe
XUMHUYCCKast b 1 000011aTh MHCHMEC U LIEJIOCTHOE
U CTPYKTYPHBIE (GOpMYIIBL. | «BaJEHTHOCTHY. (baKTHI U ABTICHHS | TIO3HIHIO MHPOBO33pEH
CBSI3b BanentHocts.  KoBanentnast | Cocmagisims cXeMbl ue
HemoyisipHasg CBsi3b. Cxembl | 0Opa3oBaHUS KOBAJICHTHON
00pa3oBaHUsI  KOBAJICHTHOM | HEMOJSPHOM XMMHYECKOH
CBSI3H B OWHApHBIX | CBS3H.

COeIMHEHMUSIX. MoneKynsapHas
Y aTOMHasi KpHUCTaJUINYECKHe
PELETKY, U CBOIMCTBA BEILIECTB
C 3TUM THUIIOM PEIIETOK.
JdemoncTpauun.
BuneopparmenTsl U craigsi
«KoBaneHTHass ~ XUMHYECKas
cBsi3p». Kommekuust BelecTs
MOJIEKYJISIPHOTO U aTOMHOT'O
CTPOCHHSL. Monenu
MOJIEKYJISIPHBIX ¥ aTOMHBIX
KPHCTAJUTMIECKUX PEIIETOK

Hcnonvzo6ams 3HaKOBOE
MOJIENTMPOBAHUE.

Onpeodenamy THI XUMHYIECKOI
CBSI3M 110 (hOpMYyJIe BellecTBa.
IIpusooums puMepHI BEIIECTB
C KOBaJICHTHOM CBS3BIO.
Yemanasnueames npuauHHO-
CIICICTBEHHBIE CBSI3U MEXIY
COCTaBOM BEIECTBA U BHIOM
XUMUYECKOHN CBS3H, MEXKIY
KOBAJICHTHOM CBS3BIO U
KPHCTAJUIMIECKUM CTPOCHUEM
BEIIIECTBA, MEXKLY
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KPUCTAJNTMYECKUM CTPOCHUEM
BEIICCTBA U €T0 (PH3UICCKUMHU
CBOMCTBaAMH

59

21.04.
2022

KoBanenrnas
HenoJsipHast
U TIOJIsipHast
XHMUYEcKast

CBA3b

DIIEKTPOOTPULIATENILHOCTD.
Pan
3NEKTPOOTPHULIATEIEHOCTH.
KoBanenTHas HenonspHas

U TIOJISIPHAsT XUMUYecKast
cBs13b. Jlumonb. Cxembl
00pa3oBaHus KOBAJICHTHOM
TIOJISIPHOM CBSI3U B OMHAPHBIX
coeuHeHUsIX. MonekynspHas
Y aTOMHasl KpUCTAJIIMUECKUE
pEelmETKY, U CBOMCTBA BEIIECTB
C 3TUM THUIIOM PEIIETOK.
JlemoncTpanum. Mopenu
MOJICKYJIAPHBIX W aTOMHBIX
KPUCTAJIIMYECKUX PELIETOK

Obvsicusme IMOHATHS
«KOBaJIEHTHAas TOJIIpHAS
CBSI3bY,
«3JICKTPOOTPHIIATEIIEHOCTHY,
«BO3TOHKAY, WIN
«CyOomIManus.

Cocmasnsamo CXEMBEI
00pa3oBaHUs KOBAJICHTHOM
MOJISIPHON XUMHUYECKOM CBSI3U.
Hcnonvzosamo 3HAKOBOE
MOJICITUPOBAHHE.
Xapaxmepuzoeams ~ MEXaHH3M
00pa3oBaHU HONSPHON

KOBAJICHTHOM CBSI3U.
Onpedenssimp THIT XUMHYECKOM
CBSI3M 110 (hOpMYyJIe BElEeCTBa.
IIpusooums npUMeEpHI BELIECTB

C  KOBWJICHTHOM  IOJSPHOU
CBSI3BIO.

Ycemanasnueams  mpuuuHHO-
CIICICTBEHHBIC CBSI3M  MEXAY

COCTaBOM BCILIECTBA M BHJIOM
XUMUYECKOH  CBSI3HM, MEXIY
KOBaJIEHTHOM CBSI3BIO u
KPUCTAIUTMYECKUM ~ CTPOCHHEM
BEILIECTBA, MEXTy
KPUCTAITMYECKUM  CTPOCHHEM
BEIlleCTBA M €ero (U3MYECKUMH
CBOMCTBaMHU.

Cocmasnamo hopmyIbr
OMHApHBIX  COCOUHEHWH  TIO
BAIEGHTHOCTH W HAXOOUMb
BaJICHTHOCTH 3JIEMEHTOB 11O
thopmyme OmHApHOTO
COCIIMHEHUS.

Hcnonvsoeams  MaTepHalbHOS
MOJCITUPOBAHUE

OneHuBaT
MIPaBUIIbHOCTD
BBITIOJTHCHUS
JICHUCTBHSI HA
YpOBHE
aJIeKBaTHOM
PeTPOCIIEKTUBHON
OLICHKH

Bribupatot
Hanbosee
a¢dexTuBHBIC
C11ocoObl peleHus
3ajad,
KOHTPOJIUPYIOT U
OLICHHUBAIOT
HPOLIECCHH
pe3yJbTaT

YuacTByIOT B
KOJIJIGKTUBHOM
00CyXIeHUH
pobJieM,
HPOSIBISIIOT
AKTUBHOCTb BO
B3aUMOJIEHCTBU
U [ peLICHUs
KOMMYHHKATUB
HBIX U
[I03HABATEIbHBI
X 33724

OslajicHHe
HaBBIKAMU
JUISE
MPaKTUYECKO
i
JIeATEIIBHOCTH
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60 | 26.04. Merammueckass | Merammdeckass xuMudeckas | QO0vscHAmb, 4TO takoe | [punumarot 1 CaMOCTOATENBHO | yYHTBIBAKOT Bripasator
2022 CBA3b M MeETaJUIMYecKas | MeTaUIMYecKas CBA3b. COXpAHAIOT cosnaior PasHEIC MHCHUA | a/leKBATHOC
XUMHNYCCKas . yueOHy0 3a1a4y, AITOPUTM M CTPEMSITCS K IOHMMaHHUE
KpHCTaHHI/IquKaﬂ peHIeTKa' Cocmaeﬂﬂmb CXEMBL TUTAHUPYIOT CBOU JACATCIIBHOCTH KOOpAUHaIu TIpUInH
CBA3b CBoiicTBa BENIECTB C JTUM 06paSOBaHI/I${ MCTAJINIMYCCKOU | neiicTBus B npu pelIeHnH | Pa3IM4HbIX ycrexa u
THIIOM  pemérkd. EauHas | XUMHYECKOU CBS3H. COOTBETCTBHH C npoGiem nosuuuii B Heycnexa
HpHpOa XUMHYECKUX CBsA3ell. | Mcnonvsoeams 3HaKOBoOE | [OCTABICHHO PasIIHOro COTPYAHHUCCTS | y4eOHOii
3a1a4cu U Xapaxkrepa € JACATCIIBHOCTHU
JeMoHcTpamuu. MOJICITUPOBAHHE. YCIOBAMH c OCHOBHEIX
BI/II[eO(l)paFMeHTLI 1 Cllauabl XapaKmepu306amb MCXAaHU3M | peanu3anuu HOHATHH
«MeTtamnyeckass XUMUIecKasi | 0Opa3oBaHHsS  METaJUTHUCCKON
cBa3by». Komnekius CBSI3U.
«MeTasuibl ¥ CIIJIaBbD». Onpedensimb THN XUMHYECKON
JlabopaTopHble onbIThI. 29. | CBsI3M MO OpMYIIe BEIIECTBA.
H3zrorosneHue Momen, Ilpueooums TmpUMEPHI BEIICCTB
WLTIOCTPHUP YIOIIICH C METaJUTUYECKOM CBS3BIO.
0COOCHHOCTH MeTaJUTMYecKor | Yemanaenusamn MPUYUHHO-
CBS3U CIIEICTBEHHBIE CBSI3M  MEXIY
COCTaBOM BEINECTBA W BHIOM
XUMHMYECKOH  CBSA3M, MEXAY
METaJNINYECKOH  CBSI3BIO U
KPUCTAJUTHYECKUM  CTPOCHHEM
BEIIICCTBA, MEXKAY
KPHUCTAJNTMYECKUM  CTPOCHUEM
BEIlleCTBA U €ro (pU3MYECKUMHU
CBOMCTBaMH.
Hcnonvzosams  MatepuaibHOE
MOJICIIMPOBAHUE
61 | 28.04. CrerneHp CrerneHp okucienus. | ObvacHAmMb TMOHATHS «CTENeHb | Popmuposanue Ymenue paborate | Ymenue BricrauBaer
2022 CpaBHenme CTEIEHA | OKUCIIEHHSD», «BAJIECHTHOCTDY. TOHATHA 0 ¢ yueOHHUKOM, COTPYHHMUATL ¢ | cobeTBenHOE
OKUCJICHUA C CTCIICHU JTOTIOJTHUTENBHOM Y4uTeneM B 1CIIOCTHOC
OKHCJICHHS U BAJICHTHOCTH. ocmaensmo GOPMYIIBI | ncnenns e HowcKe 1 cfope | MEpOBOI3peH
[lpaBuna pacuéra crerneHedl | OMHAPHBIX  COCNUHEHWH  Ha Paryp uH(bOpMALIHIL, e

okuciieHuss 1o  (opmynam
XAMAYECKHX COCAUHCHUN

OCHOBE 00mero cmnocoba ux
Ha3BaHWM.

Cpasnueams  anenmuocmes M
CTENEHb OKUCIEHHUS.
Paccuumvieamo CTEIEHU
OKHCICHHA TI0  (opMynaMm
XUMHUYECKUX COETUHEHUN

MEePHOANYECKOM
CHCTEeMOMH

CIyIIaTh €ro.

ApryMeHTupyo
T CBOIO
HO3ULIHIO U
KOOPAHHHUPYIOT
ee C MO3HLUH
[apTHEPOB B
COTPYIHUYECTB
e
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62 05.05. OxucurensbHo- | OKUCITUTENBHO- Obwscuamo noHsiThsl | Ouenneaor Bsibupator YUHTBIBAIOT Osnasienue
2022 BOCCTAQHOBHUTENBHBIE PEAKIIUN. | «OKUCIUTETBHO- TpaBHILHOCTE nanGonee PasHBIC MHCHUA | HaBBIKAMMU
BOCCTAaHOBUTCIIb o BBIIIOJIHEHUS 3¢ dexTHBHBIC M CTPEMATCA K IS
Omnpenenenue CTENEHEH | BOCCTAHOBUTEIBHBIC DPEAKUUM», | ;ciicrpns Ha CITOCOGHI KOO THHAIHH pAKTHIECKO
HbIC PCAKIINN OKHUCJICHUA OJIEMCHTOB, | «OKHUCIIUTCIIb)», YpOBHE peuieHus 3a1a4, pa3MyuHbIX i
06pa3y}0mﬂx BEIIECTBA «BOCCTaHOBHTeﬂB», aﬂeKBaTHOﬁ KOHTPOJIUPYIOT U HOSI/II_IHﬁ B JCATCIIBHOCTU
PasHBIX KJIacCOB. Peakuuu | «OKUCIEHHE», PETPOCIIEKUBHOM | OLCHUBAIOT COTPYAHUHECTE
6 OLCHKHU npoueccuun €
HOHHOT'O oOMeHa U | «BOCCTAHOBJICHHEY. pesyIETAT
OKHUCIIUTEIBHO- Knaccuguyuposamo
BOCCTAaHOBUTENbHBIE PEAKLIUU. | XUMHUUECKUE peakuuii o
OKUCIIUTENH MPU3HAKY U3MEHEHHUs CTEeNeHeu
1 BOCCTAaHOBUTEb. OKHCJIEHUS 3JIEMEHTOB.
OxucneHue u | Onpedersimv  OKUCITUTEIb W
BOCCTaHOBJICHHE. BOCCTAaHOBUTEIIb, MIPOIECCHI
CocraBiieHne YpaBHEHUHN | OKMCJIEHHsI U BOCCTAHOBJICHHUSI.
OKHCIIMTEILHO- Hcnonvzosamo 3HAKOBOE
BOCCTAHOBUTENILHBIX PEAKIMA | MOJEIUpPOBAHUE
METOJIOM 3JIEKTPOHHOT'O
OaiaHca
JdemoHcTpanuu.
B3aumoneiictBue I1IMHKA C
CEpOM, COJIIHOM KHCIIOTOM,
xnopunom Meau(Il). T'openue
MarHus. BzaumopeiictBue
XJIOPHOM U CEpOBONOPOAHOM
BOJIbI
63 12.05. OGoOmieHne U cucTeMaru3anuds 3HaHuii mo Temam «lleproguueckuii 3akoH u | Ouenmsaior BeiGupator Y4acTByioT B Osnanenne
2022 HpaBI/IJ'IBHOCTL Han6onee KOJIJICKTUBHOM HaBBbIKAMU
nepuonuyueckasl cucremMa xumudeckux snementoB /[ M. MenpeneeBa. CTpoeHHE | Bbmommenus s dexTHBHBIC 00Cy K ICHHH ast
JIUCTBHS HA CIOCOOBI perIeHust | mpodJieM, MIPaKTUYECKO
aToMay U «XuMHu4deckas cBs3b. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIAID) ypoBHE 3aau, TPOSIBIIAIOT it
a,ﬂeKBaTHOfI KOHTpOJ'IPIpy}OT u AKTUBHOCTBH BO JACATCIBHOCTHU
PETPOCIIEKTUBHOM OLICHUBAIOT B3aMMOJICH CTBH
OLICHKH HpOLICCCI/II/I U a1 pCH.[CHI/IH
pe3yabTaT KOMMYHHMKAaTHB
HBIX U
T103HaBaTCJIbHBI
X 3a/1a4
64 | 17.05. Koumponvnas paboma MNe4 no temam «lleprogndueckuii 3aKOH W Tieprogudeckas | Crasuts yueOusie | CpaBHHBATE, ®@opmymmpyer | Beicramsaer | K.p.Ne4
2022 e Kiaccu GuuupoBar | coOCTBEHHOE coOCTBEHHOE
cucreMa xumuueckux odi1emeHroB JI. M. MenneneeBa. CTpoeHue aroma» u b 1 0600maTs MHEHHE 1 LeNOCTHOE
Cl)aKTI)I " SABJICHUA IIO3UITUIO MHPOBO33PEH

«Xumnueckas cBs3b. OKUCIUTEILHO-BOCCTAHOBUTCIIBHBIE peaxkoum»

nue
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65
66
67
68

19.05.
24.05.

26.05

31.05.

2022

0606HICHI/IC 3HAHWHA 0 HanboJiee BasKHBIX XAPAKTCPUCTUKAX BCUICCTB U XUMHUYCCKUX

TporieccoB 4 u

1.®opmupoBath
yMeHue
YUHTHIBATH
BbIJICIEHHBIE
yUuTeNneM
OPUEHTUPBI
JIEUCTBHSI B HOBOM
yueOHOM
Martepuae B
COTPYIHUYECTBE C
YUHTENEM;

2. [InanupoBath
CBOU JICHCTBUS B
COOTBETCTBUU C
MTOCTABIICHHOM
3aaveit u
YCIIOBUSIMHU €€
peau3anum.

1.®opmupoBath
yMeHHe
IIPOBOJUTH
CpaBHEHHUE U
KJIaCCU(pUKAINIO
110 3aJaHHBIM
KPUTEPUSIM;

2.DopMupoBath y
yuaumxcst
MIPEJICTABIICHUE O
HOMEHKJIaType
HEOPraHUYECKUX
COETMHEHUIA;

1.CoBepiieHCTB
0BaTh YMCHUE
JIOrOBapUBaTHCS
U TIPUXOJUTH K
obmemy
PELLICHHIO B
COBMECTHOM
JIeSTEIILHOCTH;

2.Pa3BuBath
yMeHHe
HPOJYKTUBHO
pasperatb
KOH(IIMKTBI HA
OCHOBE yueTa

HWHTEPECOB U
TTO3UIIMH BCEX
€ro y4aCTHHKOB;

PazButne
BHYTpEHHeEN
MO3UIIAU
LIKOJIbHUKA
Ha ypOBHE
MOJIOXKUTEIbH
oro
OTHOILICHUS K
LIKOJIE,
MOHMMAaHUS
HE0OXOIMMOC
TH y4YCHHUS,
BBIPaXKEHHOT'O
B
npeo0aganu
u yuebHO-
MO3HABATEIbH
BIX MOTHBOB;
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Kpurtepuu oneHnBaHus yCTHBIX OTBETOB U NHCbMeHHBbIX pador OB3
YcTHBIE 0TBETHI
«5» -CTaBUTBCS, €CIIU YYALIUICS IOHUMAET CYITHOCTh XUMHUUYECKUX SBJIEHUHN, 3aKOHOMEPHOCTEN;
-J1aeT NIPAaBUJIBHBIN OTBET HA IIOCTABIEHHBIN BOIPOC;
-CTPOUT OTBET CAMOCTOSATEIBHO WU [0 YUEOHHUKY, COIPOBOK/1asi IPUMEpaMH;
-yMeeT NPUMEHATh TEOPETUUECKNE 3HAHUS HA MPAKTUKE;
Jlomyckaetcst 1-2 HETOUHOCTH B OTBETE, KOTOPBIE YUEHUK CaM UCIPaBJIsET.
«4» -CTaBUTHCS B TOM CIIydae, €CIIM B OTBETE JIOMycKaeTcsi 1 ommoOKa, KOTOPYIO YIEHUK CaM MOXKET
UCIIPABUT;
-WJIK HE MOXKET MPUMEHSATh 3HaHUs B HOBOM CUTYallUH;
-HE YMEET CBSI3bIBaTh OTBET C MPEAbLAYIIIUM MAaTEPUAJIOM, XOTSl OTBET Ha MOCTaBJIEHHBIN BONPOC Jall
IIPaBUJIbHBIM.
«3» -ecIM yJaluics B IeJIOM IOHUMAET CYIIHOCTh XUMUYECKUX CUCTEM U TIPOIIECCOB,
MIPOUCXO/SIINX B HUX, HO JIONYCKAaeT rpyOble OLINOKHY;
-HEJI0UEThl B OTBETE;
-3aTPY/AHSAETCS JeNIaTh BBIBOJIBI;
- HE yM€EeT YUTATh TaOJUIIbI.
«2» -eCcIM yJalnuicsl He OBJIaJIeNl OCHOBHBIMH TOHSTHSIMH,
-JI0NyCKaTh IpyOble OUIMOKH, KOTOPbIE HE MOKET UCIIPABUTh IIPU MOMOIIN YUUTENS, YUaLUXCS;
-He100pOCOBECTHO FOTOBMUII IOMAILIHEE 331aHUE;
IIpakTH4eckne padoThI
«5» -CTaBUTKCS, €clIM paboTa BHIMOJIHEHA aKKYypaTHO B IIOJHOM 00beMe C 3aJaHHOM
MOCJIEIOBATEILHOCTHIO MTPOBEICHUS HAOIIOACHUIA, OTIBITOB;
-CJleIaH BBIBOJ, PUCYHKH BBITIOJTHEHBI KapaHIalIOM.
Jonyckarotcst opdorpaduueckne omuoky (yJammxcss 04eHb HErPaMOTHBIE).
«4» -CTaBUTCS, €CIIHM TOTyIIEHHI (2-3) HeoveTa;
-HEOPEKHOCTH B 0(hOPMIICHUU;
-BBIBOJ HETTOJIHBIH.
«3» -paboTa BBINIOJIHEHA HE MOJHOCTbIO;
-BBIBO/IbI HETOJIHBIE, XOTS 0(hopmiieHa paboTa aKKypaTHO;
-pPUCYHKH SIpKHE, HO HET MOSICHEHUSI K HUM.
«2» -paboTa BblnosiHeHa Ha 50%;
-JIOTYIIEHBI TPYObIC OIITUOKY;
-BBIBOJIOB HET.
O1eHKa CaMOCTOSTENbHBIX MUCbMEHHBIX M KOHTPOJIbHBIX PaboT.
Ouenka "5" craBUTCS, €CJIM YUCHHK:
1. BeImomHII paboTy 6e3 omnbOK U HEI0UETOB;
2. nomyctui He 0oJjiee OJTHOTO HEel04YeTa.
Onenka "4" cTaBUTCS, €CJIM YISHUK BBITIOTHIII Pa0OTy MOTHOCTHIO, HO JIOMYCTUII B HEH:
1. He Gosee oiHOM HETpyOOI OMIMOKHU M OJJHOTO HEI0YETa;
2. unu He OoJiee ABYX HEJOUYETOB.
Onenka "3" craBUTCS, €CTU YYEHHK MPABWIBHO BBIMOJTHUI HE MEHEe MOJOBUHBI Pa0OThI HIIU
JOITYCTHII:
1. He Gonee IBYX rpyOBIX OLIMOOK;
. WK He OoJjiee 01HOM TpyOo# 1 0HOM HerpyOoi OIIMOKN M OJTHOTO HEA0UYeTa;
. WK He 6oJjiee IBYX-TPeX HEerpyObIX OMHOOK;
. WK OJTHON HEerpyOoii OINOKH U TPEX HEJ0YETOB;
. WIK TIPU OTCYTCTBUHU OIIMOOK, HO NMPH HATUYMH YEThIPEX-TISITH HEA0YETOB.
Onenka "2" ctaBUTCS, €CIIN YUEHHUK:

WD W

48



1. gomycTuna 4uCIO OMMOOK M HEJOYETOB IPEBOCXOMSAIIEe HOPMY, IPU KOTOPOH MOMKET OBITh
BBICTaBJIeHA o1leHKa "3";

2. WX €CITU TIPaBUWJIBHO BBITIOJIHUI MEHEE MOJIOBUHBI PAOOTHI.

Onenka "1" ctaBuTCS, €CIIN YUEHHUK:

1. He mpHCTyMaN K BHIIOJIHEHUIO PaOOTHI;

2. WM IpaBUWIBHO BBINOIHUI He 6ostee 10 % Bcex 3amanuii.

[TpumepHsbIit BapHaHT KOHTPOIBHOH padoTsl Ne 1 mo Teme "HavanbHble MOHATHS U 3aKOHBI XUMHAN"

1. AToMbI U MoJIeKyJIbl. XUMHYecKHii 3jieMeHT. [IpocThie H c/I0KkHbIe BellecTBa
Buibepume 06a evickazvieanus, 6 KOMopvix 2060pUmMCcs 0 hmope KaKk 0 npocmom eeujecmaee.
1) Kpemuuii u 1peBecHbIi Yyroib CaMOBOCIUIaMEHSIOTCSL BO (hTope.
2) B cocras 3y6Ho1i sManu Bxoaut 10 0,02 % ¢ropa.
3) ®@TOp SAAOBUT.
4) Bo ¢peonax ¢prop paboTaeT Ha «UHIYCTPUIO XOJIOA).
5) Ilnmactmaccel, coaepxaimiue Grop, XapakTePU3YIOTCI XUMUYECKONU U TEPMUYECKON YCTONYHBOCTHIO.
[ToBTOpUTH BOTIpOC MOKHO 10 cchlike  https://laral972kav.blogspot.com/2020/09/blog-post_18.html
2. Yncrele BelecTsa U CMeCH
2.1. BHUMAaTenpHO PAacCMOTPUTE IPEUIOKEHHBIE PUCYHKH. YKaKUT€ HOMEpP PUCYHKA, Ha KOTOPOM
n300pakEH 00BEKT, COACPIKAITII HHANBUYATHHOE XUMHUECKOE BEIIECTBO

Puc. 1 Puc. 2 Puc. 3

WuauBuayanbHOEe  XMMHUYECKOE  BEUIECTBO  COACPXKHUTCS B 0OBEKTe, H300pakEHHOM  Ha
PUCYHKE:

2.2. Kakue BermiecTBa coJiepkarcs B 00beKTax, H300pakEHHBIX Ha OCTANIBHBIX pucyHkax? [IpuBeaute
o OAHOMY npumepy. s kax10r0 BelecTBa YKaKUTe €ro XMMUUYECKOe Ha3BaHue U (GOPMYITy.

Puc.1: (Ha3BaHME) (popmymna).
Puc. 2: (Ha3BaHME) (popmyma).
Puc. 3: (Ha3BaHME) (popmymna).

3. CnocoObI pa3esieHus1 cMecei
W3 npubopoB, n300paxEHHBIX Ha PUCYHKAaX, BHIOEPUTE TOT, C IOMOIIBIO KOTOPOTO MOKHO OTAEIUTH
KapOOHAT KaJbIlKs OT pacTBOpa OpomMuIa HATPHSL.
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JACIAMTIC AN
BOPONKA

/ TN dmantpyemax

\( - "'/cuccn.

noponxa

PranTpar

Puc. 1 Pruc. 2

OtnenuTe KapOOHAT KaJbIUS OT pacTBOpa OpoMHUAa HATpUs MOXKHO C TIOMOIIBIO IpUOODa,
M300paXEHHOTO HA PUCYHKE:

Kakoii MeTon pa3aeneHus BeIecTB MpU 3TOM UCIOJIb3YeTCs ?

OTBeT: MeToq .

[Touemy npubop, U300paKEHHBIN Ha APYroM PUCYHKE, HE MOXKET ObITh MCIOJb30BaH JJISl OTIEIECHUS
KapOoHaTa KalbLus?

OO0bscHeHue:!

4. Xumnueckue siBjieHus. [Ipu3Haku xumuyeckux peakumi

4.1. V3 npexacraBieHHBIX HUXXE PUCYHKOB BBIOEpUTE TOT, Ha KOTOPOM H300pa)X€HO MpOTEKaHHE
XUMHUYECKON PEaKIUU.

Puc. | Puc. 2 . Puc. 3

[IpoTexkanne XUMHUYECKON peakiuu N300pakeHO Ha PUCYHKE:
OObsicHuTe caenanubiii Bamu Be160D:
4.2. Yxaxwure oqun JIOBOM npusHak mpoTeKaHHs 3TOH XUMHUYECKON PEaKIIHH:
5. BajieHTHOCTB.

Ha puc. 1-3 n300pakeHbl MOJIeTTH MOJICKYJT TPEX BEIIECTB.

H
H
o O
Prc. 1 Puec. 2 Prc. 3

3anogHuTe TabIUIly

Ne pucynka KonuuaectBo [Ipocroe  wnu | KonuuectBo | BanentHocts
XUMHYECKUX CIIOXKHOE aTOMOB KaXXI0T0
JJIEMEHTOB XUMHYECKOTO

HIIEMEHTa

1

2

3

6. ®opmy.ibl BellecTB
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Nwmeercs crnepyromuil nepeyeHb XMMUYECKUX BELIECTB: JKele30, HUTpaT cepedpa, cepedpo, HUTpaT
xene3a(Il), ruapokcun Gapusi, XJIOPOBOOPOI, CYiIbdar Oapusi, Boaa.

6.1. Hannmure xumudeckre GopMyITbl KaXKAOTO U3 YKa3aHHBIX BEIIECTB.

6.2. YKaxuTe, IpOCTOE WIH CI0KHOE BEILIECTBO.

6.3. U3 mpuBenéunoro mepeunsi BemiectB BeiOepure JIIOBOE coenuHenwue, cocTosiee U3 aTroMOB
TPEX snemenToB. Berunciiure MaccoByo JOJIO KHCIOPOAA B 3TOM COEMHEHHH.

[loBTOPUTH  BBIYMCIEHWE  MAcCOBOM  JIOJIM  dJEMEHTa B MOJIEKyJe  MOXHO IO
cebuike https://laral972kav.blogspot.com/2012/08/blog-post_20.html

7. Xumuyeckue ypapHeHHus. THIIBI XMMHYECKHX peakuui

Hwxe nanbpl onucanus IByX XUMHUYECKUX MTPEBpAIICHUI

(1) amroMunmit + xI0pOBOAOPO (P-p) —XJIOPHL ATFOMUHHMSI + BOJIOPO/I;

(2) ruppokenn xenesa(Ill) —oxkenn xxeneza(lll) + Bona.

7.1. CoctaBbTe ypaBHEHHS YKa3aHHBIX pPEaKLUM.

7.2. PaccTaBbTe KOYPPUIIUEHTHI (€CTU ITO HEOOXOAMMO)

7.3. YKaxuTe TUT KOKJI0W peakiuu (COeTUHEHNs, Pa3I0KEeHUsI, 3aMeIIeHHs, 0OMEH)

[ToBTOpUTH BOTIpOC MOKHO 10 cchlike https://laral972kav.blogspot.com/2020/11/blog-post_16.html

8. IlpaBusa oOpaieHus ¢ BemecTBaMM

W3 mpuBen€HHOTO cCIMCKa BBIOGPHTE BEpHBIE CYXKICHHS O TpPaBWIAX TOBEICHHUS B XUMHUYECKOU
nabopaTopuu 1 oOpamieHus ¢ XMMAYECKHUMHU BelIecTBaMH B ObITy. B oTBeTe 3ammmmmre mudpsl, Moz
KOTOPBIMH OHH YKa3aHbl. (B 3agaHnuu MoxeT ObITh HECKOJIBKO BEPHBIX CYXICHUIA. )

1)XpaHUTh U IPUHUMATH BUTAMHHBI MOKHO B TEUCHHE HEOTPAaHUYEHHOTO TIEPHOJIa BPEMEHH.
2)Ucnonp30BaHHBIE KHCJIOTHI MOKHO BBUIMBaTh B KAHAIM3AIMWIO TOCTE TIPEABAPUTEIHHOMN
HEUTpaJIM3alu.

3)PaznuBiiasicss Ha MOBEPXHOCTH BOJOEMOB HEDTH HE BIUSAET Ha KUBbIE OPTaHU3MBI.

4)PacTBOp THUTHEBON COABI HCIOJIB3YETCS UIsi OOpaOOTKM ydacTKa KOXKM, Ha KOTOPBIM mormana
KHCIIOTA.

Orser:

Koutpoabnas pa6ora Ne 2 nis 8 kiacca BapuanT 1.
1. ®opmynbl TOIBKO COJIEH IPUBEACHBI B PALY

1)N8.2803, KC|, H3PO4 3) 803, Ba(NO3)2, CUClg
2)F62(804)3, CUC|, AgN03 4) CaSO4, CS(OH)Z, K>,CO3
2.1IlemounIo He ABJISETCS: 1)NaOH 2)Ba(OH),  3)KOH 4)Cu(OH);

3. HazBanue kucnotsl, popmyna koropoir HoSO4

l)cepuucrass  2)cynmbutHas  3)cepoBomopomHas  4)cepHas

4. ®opmyna kapoonata kameiuss  1)Ca(NOs),  2)Ca(OH),  3)CaCOs;  4) Ca(COs)s
5.Haspanwue Bemecrsa Mn(OH)::

Druapun mapranna(ll) — 2)ruapokcna memu(ll) 3)ruapokcun mapranma(ll) 4)oxcun mapranra(ll)
6.B >xenmy1I04HOM COKE COIAEP>KUTCS KUCIIOTA !
1)cepHas 2)cepHucras  3)comsHas 4)cepoBomoponHas

7. B npeioskenHoM niepedre popmya errects: Cu(OH),,

H2S04, K2SOs, Ba(NO3),, CuSO4, NasPOs, KOH, H3PO4 uwmciio KUcioT paBHO:
1)1 2)2 3)3 4)4

8. Unpexcol x u'y B hopmysie Al(SOs), paBHbI cooTBeTcTBeHHO: 1) 21 1;

2)1 u2; 3)3u2; 4)2u3
9. MHaukaTop TaKMyC B KUCIIOTHOM cpejie CTAHOBUTCS
1)cuHIM 2) KpaCHBIM 3)0ecBETHBIM 4) ¢uoneroBbM
10.Yncno vactun B 10 mons coctaBmster:  1)0,6 - 102 2) 6 - 10 3)3-10% 4)0,3-10%
11.8,96 11 coorBercTByIOT: 1)0,1 MOINB 2)0,2 mons  3)0,3 Mmoms  4)0,4 mMoIb

12.CootHecure:
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®opmymna BenectBa: A)KsPOs  B)KOH  B)K:O TINK.COs
Hassanue Beniecrsa:
l)xapOoHat kanmust ~ 2)dropun Kanus 3) docdar kanus
4)okcup Kamust 5)cynbhuT Kamus 6)ruIpoKCua Kanus
14.PaccumnTaiiTe Macchl COJIM U BOJIbI, HeOOXomuMbIe st ipurotosiieHus 500 T 12 % - HOro pacTBopa.
15.Kaxoit 06eM BoopoJia BELACIUTCS MPU ASHCTBUU XJIOPOBOJOPOJHON KUCIOTHI Ha 2,7 T alllOMUHUS?
16.PaccTaBbTe KOOQPHUIMEHTH B CXeMaX PEaKIyi, YKa)KUTE TUITbI XUMHUUECKUX PEaKIINi:
1)MgO + HNO3z — Mg(NOs3)2 + H20
2) Fe(NO3)2 — FeO + NO2 + O;
3) Cl,07+ H20 — HCIO,

KonTtpoabnas padora Ne 2 Bapuanr 2.
1. ®opMyIbI TONBKO OCHOBAaHUM TPUBEEHBI B PSILY

1)KOH, KCI, H3PO4 3) SO3, Ba(NOs3),, CuCl,
2)Fex(S04)3, HCI, AgNO3 4) Ca(OH),, Cs(OH),, KOH
2.beckucnopoaHoit kucioroit He siBisiercst @ 1)HBr  2) HoS  3)HSO4 4)HCI

3. HazBanue kuciotsl, popmyna koropoit HNO;

l)azotucras  2)azotHas  3)kpemHueBas  4)cepHas

4.®opmyna pochara kampimst  1)KNO;  2) KsPOs  3)KCO3  4) KsPOs
5.HazBanwue Bemecrsa CaO:

Drugpun kanpiyst  2)HEramieHHas W3BECTh) 3)yriekucibiii a3 4)okcua Kanus
6.B B pakoBHHAaX MOJUTIOCKOB, CKEJIETE€ MOPCKHX 3BE3/] COJCPIKUTCS !
1)xmopua HaTpus 2)kapOoHaT Kanbius  3)docdar Kanbius 4)cynbdar HATPHS

7. B mpemnoxkennom nepeure Gpopmya Bemrects: Cu(OH),,
H2S04, K2SO3, Ba(NOs)z, CuSO4, NasPOs, KOH, HsPO4 gucio ocHoBaHwmit
pasno: 1)1 2)2 3)3 4)4
8. Unpexcol x u'y B hopmysie Cax(POs)y paBHBI cooTBeTCTBeHHO: 1) 21 1;
)1 u2; 3)3u2; 4)2u3
9. UuaukaTop deHoadTaenH B MICTOYHON CPEe CTAHOBUTCS
l)cuarM  2) MaJIMHOBBIM 3)0ecBETHEIM 4) proeTOBBIM
10.Yucno vactui B 7 Monb coctaBisier:  1)4,2 - 102 2) 43 - 10% 3)42-10% 4)0,3-10%
11.5,06 1 coorBercTBYIOT: 1)0,1 MOMIB 2)0,23 mome  3)0,33 moms  4)0,42 MoIb
12.Cootrecure:
Dopmyna BemectBa: A) H;S B)SO;  B) Li;SO; ') HaSO4
HaspaHue Beniecrna:
1)xapOoHaT KaIHs 2)cepoBOIOPOIHAS KUCIIOTA 3) cepHas KucaoTa
4)oxcun cepsl (6) 5)cynppuT TUTHS 6)okcun cepol (4)
14.PaccunTaiiTe Macchl CONH U BOJBI, HeoOxonumele urst mpurotosienHus 300 T 8 % - Horo pacTBopa.
15.Kakast Mmacca xJopra amoMUHES 00pa3yercsl Mpu JEHCTBUU CONSTHON KUCIIOTHI KUCIIOTHI Ha 3,4 T
aTOMUHUA?
16.PaccraBbTe KO3(pPHUIIMEHTHI B CXEMaX PEAKITHHA, YKAXKATE THITHI XUMHYECKIX PEaKIIHIA:
1)K28i03 + HNO; — H,SiOs+ KNO3
2) Fe + HO — H21 + Fe0s.
3) CU(N03)2—>CUO+N02+02

KonTpoabHast pabora Ne3

no reMe «OCHOBHBIE KJIACChI HEOPraHN4eCKMuX COCI[I/IHCHI/Iﬁ))
Bapmuanr 1
1. K kucioram OTHOCUTCS KaXJI0€ U3 2-X BELIECTB:
a) H2S, Na.CO3
0) K2SO4, Na;COs
B) H3PO4, HNO3
r) KOH, H2S04
2. Twunpoxcuny menu (1) coorBercTByeT hopmyna:
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a) Cu20

0) Cu(OH):

B) CuOH

r) CuO

3. ®opmyna cynbdura HATpHS:

a) Na>SOq4

0) Na,S

B) Na:S0O3

r) Na:SiO3

4. Cpenu NnepevrcCIICHHBIX BEIIECTB KUCIOM COJIBIO SBIISICTCS
a) TUAPUI MarHus

0) ruapoKapOOHAT HATPUS

B) THAPOKCHU]T KATTBIIUS

I') TUAPOKCOXJIOPHUT MEAU

5. Kaxkotii u3 anemeHToB 00pa3yeT KUCIOTHBIN OKCHUT?

a) CTPOHIIUN

0) cepa

B) KQJIBIIUI

') MarHuit

6. K 0OCHOBHBIM OKCHJIaM OTHOCHTCSI

a) ZnO

0) SiO2

B) BaO

r) Al O3

7. Oxcup yrieponaa (IV) pearupyer ¢ KaXIbIM U3 IBYX BEIIECCTB:
a) BOJIOM M OKCHJIOM KaJIbITus

0) KuCIOpoI0M U OKCUIOM cephl (IV)

B) cyJb(aToM Kaiaus U TUIAPOKCUIOM HATPHUS

) hocopHOIt KUCTOTON U BOJAOPOIOM

8. YcraHoBuTE COOTBETCTBUE MEXKIY (OPMYIION UCXOIHBIX BEIIECTB U MPOIYKTaMU PEaKIuil

®opMyJibl BEIIECTB [IpoayKkThl B3aUMOICUCTBUSA
a) Mg + HCl — 1) MgCl;

6) Mg(OH)2+ CO2 — 2) MgCl> + Hz

B) Mg(OH); + HCI — 3) MgCl> + H20

4) MgCOs3 + H»
5) MgCOs + H20
9. OcymiecTBUTE HEMOYKY CIAESAYIONIMX TPEBPAIICHHI:
a) FE—>F8203—>FEC|3—>FE(OH)3 — F9203
0) S — SO2— SO3 — H2S04 — BaSO0s
10. Kakas mMacca cynb(hara Kajaus o0pa3yercst py B3auMoAeicTBIN 49 T CepHOM KHUCIIOTHI ¢
TMIPOKCHIOM Kajius?

Bapmuanr 2
1. K ocHOBaHUMSAM OTHOCUTCS KaXKI0€ U3 2-X BEIIECTB:
a) H2.0, Na.O
6) KOH, NaOH
B) H3PO4, HNO3
r) KOH, NaCl
2. Oxcuny menu (Il) cooTBeTcTBYET hopmyna:
a) Cu.0
6) Cu(OH):
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B) CuOH

r) CuO

3. ®opmyna cynbdara HATpUS:

a) Na>SOq4

0) NaxS

B) NaxSO3

r) Na:SiO3

4. Cpenu nepevyrCIICHHBIX BEIIECTB KUCIOM COJIBIO SBIISICTCS
a) TUIPOKCHU Oapus

0) TUAPOKCOKAPOOHAT KaJHs

B) TMJIpOKapOOHAT Meu

T') TUJPU] KAJIBIIHS;

5. Kakoii u3 a71eMeHTOB MOKET 00pa3oBaTh aM(DOTEPHBINA OKCUT?
a) HaTpuil

0) cepa

B) hocop

T') ATIOMUHUN

6. K 0OCHOBHBIM OKCHJIaM OTHOCHTCSI

a) MgO

0) SO

B) B203

r) Al O3

7. OKcHJT HATPUSL PearupyeT ¢ KaXIbIM U3 JBYX BEIIECTB:

a) BOJIOM M OKCHJIOM KaJIbITUs

0) KUCJIOPOIOM U BOJAOPOJIOM

B) cynb(aToM Kajaus U TUIPOKCHUIOM HATPHUS

) docdopHOit KUcIOoTON U OKcUuaoM cephl (1V)

8. YcTaHoBHTE COOTBETCTBUE MEXKTY (DOPMYIION UCXOIHBIX BEUIECTB U MPOTYKTAMH peaKuit

®opmyJIbl BEIIECTB [IpoayKThl B3aUMOICUCTBUSA
a) Fe + HCl — 1) FeCl,

0) Fe(OH),+ CO; — 2) FeCl + H:

B) Fe(OH); + HCl — 3) FeClz + H20

4) FeCOs3 + H2
5) FeCO3 + H20
9. OcymiecTBUTE LETIOYKY CIEAYIOMIUX MTPEBPALICHHIH:
a) Mg - MgO—-MgCl.—»Mg(OH)2 — MgSO4
6) C e COz e N32C03 — Na2804 e BaSO4
10. Kakas macca cynbdara Oapusi oOpasyercss mpu B3aumojeiictBuu 30,6 r okcuaa Oapus
JOCTaTOYHBIM KOJTMYECTBOM CEPHOM KUCIOTHI?

IIpuMepHbIi BApDHAHT KOHTPOJIbHOM padoThl Ne 4

«Ilepronyeckuii 3aK0H U MIEPUOJNYECKAs CUCTEMA XUMUYECKUX DJIEMEHTOB

. 1. MenneneeBa. Ctpoenne aroma. XuMudeckasi cBsizb. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peakuumn»

Al. Pacnipenenenue 31€KTPOHOB 110 YHEPTETUUECKUM YPOBHSIM 2&,8€,6€ COOTBETCTBYET aTOMY
1) yrnepona 2) cepsl 3) dhochopa 4) xnopa
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A2. OauHaKoBOE YUCIIO 3JIEKTPOHOB COJAEPKAT YACTHULIbI
1) Be2+ u F- 2) H+ u H- 3) Lit+ u H- 4) HeO u H+

A3. B pany snementoB C—N -0 — F

1) ymeHbIIaeTCs BBICIIAS CTENICHh OKUCIICHHUS] aTOMOB B COCTUHEHUSAX
2) yBEeIMYUBACTCS BHICIIAS CTEIICHh OKMUCIIEHUS aTOMOB B COSTMHEHHSIX
3) yBeIM4MBAIOTCS pPalyChl aTOMOB

4) yBeIMYMBAETCS] BOCCTAHOBUTEIIbHAS BELIECTBA

A4. IlopsiiKOBBIN HOMEp 3JIEMEHTA COOTBETCTBYET
1) 3apsny siapa aToma 2) 4yUCIly 3JIEKTPOHOB HAa BHELTHEM 3HEPI€TUYECKOM YPOBHE
3) yKcily SHEpreTUUYEeCKUX YPOBHEH 4) uncily HEUTPOHOB B aTOME

AS. CreneHb OKHUCIICHHUS YTIIepoia B KapOOHATE KabIUs
1)-42)+23)+44)0

A6.0xucnuTeIpHO-BOCCTaHOBUTENBHOU peakiueit (OBP) sBnsercs cnemayromas
1) CaO + CO2 = CaCO3 2) 2HCI + Fe = FeCI2 +H21
3) 2NaOH + CO2 = Na2C0O3 + H20 4) Cu(OH)2 = CuO + H20

AT7. IIpouecc nepexona, cxema kotoporo 020 — 20-2 , aBnsercs
1) BoccTaHOBIIEHUEM 2) OKHCIIEHHEM 3) HE SIBIISETCS] OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOIIECCOM

A8. Yucno 31ekTpoHOB, NpUHATHIX okucautenem B OBP 2Li+ H2 — 2LiH
1)12)23)34)4

A9. BoccranoButesnem B ypaBHeHuu peakiuu Mg + 2HC1 = MgCl12 + H21 sBisercst
1) Mg 2) H+ 3) H2 4) Mg2+

A BCIICCTBO — METaJJI, 06J1az[a}0u11/n71 HanboJiee CUILHLIMHU BOCCTAHOBUTEILHBIMUA CBOMCTBAMHA
1) Fe 2) Mg 3) Ca 4) Ba

B1. Onpenenure TUIT XUMUYECKON CBS3U M 3alMIIUTE CXeMbI € 00pazoBaHus s BemecTs: H20,
MgCI2

B2. BemectBa, KOTOpBIC MPOSBIISIFOT CBOWCTBA M OKHCIUTENS, 1 BOCCTAHOBUTEIIS
1) kanbmwmii 2) drop 3) okcua cepsl (IV) 4) cepras kucioTa 5) cepa

C1. CocraBbTe ypaBHEHUE XUMUYECKOU pEaKIlMu C METOA AIEKTPOHHOTrO OaaHca:

Cu + H2SO4(xon1.) — CuS0O4 + SO2 1 + H20

PaccuuTaiite 00beM BoiieuBIIeTOCS OKcHa cepbl (IV), eciiu B peakiuio BCTymuia Meib
KoJImuecTBOM BemiectBa 0,5 MOJIb.
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