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HOACHUTEJRBHAS 3ATTMCKA

PaGouas mporpamMmMa IO XUMHH [ OCHOBHO¥ (MKOJIBI COCTABNIEHA B COOTBETCTBHH:

- MenepanbuEM 3aKoHOM «O6 06pazosanuu B Poccuiickoi @enepamam» 0T 29.12.2012 Ne 273-@3;

- MenepalbHBIM TOCYAapCTREHHBIM 06pasopatensHbM CTaHAapTOM OCHOBHOrO obuiero obpasoBa-
HUS;

- OcHoBHO# 06pasoBaTeNbHON mporpaMmol ocHoBHOro obmero obpasopanws MKOVY «Yzumckad
OOIID»;

- QeflepanbHBIM EPEUHEM YIeOHUKOB, PEKOMEH/IOBAHHBIX (IONMyIIEHHBIX) K HCIOMb30BAHMIO B 00-
DPAa30BATENEHOM NPOLECCE B 06Pa30BATENBHLIX PEATH3yIOMEX NPOTPAMMEI 00mIEro 06pasoBaHH;

- ABTOpCKO# yuebuoi mporpammoit O.C.Tabpuensu «[IporpaMma 0CHOBHOTO 00mero o6pasoBasus.
Xuvma. 8-9 xnaccei». M.: [Ipocreruenue, 2020;

Jannas paGoyas mporpaMMa OpHEHTHpPOBAaHa Ha HCIIONB30BaHME YYEOHMKOB 1O XMMHHA M y4eOHO-
Mmetonuuecknx nocobuit  YMK, cosznasHBIX KOJUIEKTHBOM aBTOPOB IIOJI PYKOBOACTBOM
0.C.I'abpuensna.

Jlanuas mporpavMma MoeT OBITS Peann30oBana B IeHTpe 00pa3oBaHus €CTECTBEHHOHAYYHOH ¥ TeX-
HOJIOrAYecKol HanpasneHHoCTH « Touka Poctay.

[EJIV H3VUYEHUA VUEBHOTO TPEAMETA «XWMWH»

K HanpaBleHWIO MEPBOCTENEHHON 3HAYMMOCTH NIPH peanu3anuy 06pasoBaTenbHbx GyHKINH
npeaveTa «XuMES) TPaIHiMOHHO OTHOCAT (OPMUPOBAHHE 3HAHMK OCHOB XMMHYECKOH HAayKH Kak
00IacTH COBPEMEHHOTO ECTECTBO3HAHUSA, NPAKTWIECKOH NEITENBHOCTH YeloBeKa W KaK OIHOro u3
KOMITOHEHTOB MUPOBOHR KYJILTYPEL
3ajaua mpeaMera COCTOVT B OPMUPOBAHKAY CHCTEMbI XMMUYECKHX 3HAHUHM — BaykHeHumx (akTos,
MOHSTHH, 3aKOHOB ¥ TEOPETHYECKUX MOJIOKEHHH, TOCTYIHBIX 00001menni MUPOBO33PEHYECKOTO Xa-
paKTepa, I3BIKA HAYKW, 3HAHWH O HAYYHBIX METOAX H3y4YeHMS BEINECTB M XMMHMYECKUX DEaKilhii, a
TaxKe B (OPMUPOBAHUHU ¥ PA3BUTHY YMEHWH ¥ CIIOCOOOB JEATEITBHOCTH, CBA3AHHBIX C MIAHUPOBA-
HUeM, HaOEOJEHHEM U TIPOBEIECHHUEM XHMHUYIECKOTO SKCIEpHMENHTa, cobmoieHueM npaBui Gesomnac-
HOT0 00palneHud ¢ BEINECTBAMH B IIOBCEAHEBHOH HI3HMU.

Hapsizy ¢ 3TuUM neny ¥3ydeHHs NpeaMeTa B IPOTPaMME YTOYHEHBI B CKOPPEKTHPOBAHEBI ¢ yYETOM
HOBBIX TIDHOPUTETOR B CHCTEME OCHOBHOTO obmero oGpaszosanus. CerofiHs B 00pa3oBaHHH 0C000
3HAYKMO TIPU3HAETCS HANPABIECHHOCTh OOYUYEHHS Ha PasBHTHE U CaMOPA3BUTHE JIHYHOCTH, (POPMH-
poBaHue €€ WHTENIEKTa 1 O0mel KynbTypsl. O0ydeHre YMEHHIO YUHTLCS U TIPOAOIDKATE CBOE 06pa-
30BaHUE CaMOCTOSTENEHO CTAHOBUTCS OTHOM U3 BaHeHIUK GyHKIUHN ydeOHBIX IPEIMETOB.

B cBs3M ¢ 9TUM NIpU H3IYUEHHUU [IDEIMET2 B OCHOBHOH IIKOJIE TOMHHHUPYIOIIEE 3HAUEHNE IPHOOpENH
TaKye HeNn, Kak:

- GopMUpPOBaHKE MHTEIUIEKTYAILHO PA3BUTON JIMYHOCTH, TOTOBOK K caM000pa3oBaHuI0, COTPYAHU-
YEeCTBY, CAMOCTOATENBHOMY IPHHSTHIO pelnesud, crocobHOM amanTépoBaTbes K OBICTPO MEHSIO-
IMUMCH YCIOBHAM KH3HE,

- HallpaB/ICHHOCTE ODYUEHHS HA CHCTEMAaTHUYECKOe NTPHODIIEeHHE YIAIHAXCI K CaMOCTOATEILHOM T10-
3HaBaTEIBHOM NEATENBbHOCTH, HAYYHBIM METO/IaM Mo3HaHust, GOPMUPYIOITHM MOTUBAITHIO ¥ Pa3BH-
THE CIIOCOOHOCTEN K XUMKH;

- obecneyenye ycnoBHH, CIOCOGCTBYIOINHX MpUOOpeTeHHI0 06yJaromUMHKCs ONBITA PasHOOGpa3HON
JEATENbHOCTH, [TO3HAHUA ¥ CAMOIIO3HAHHU, KJIFOYEBEIX HABHIKOB (KIFOYEBBIX KOMIICTCHIIMN), HMEIO-
INUX YHIBEPCAILHOE 3HEUCHME UL PA3IIUYHbIX BUIOR JEATEIIBHOCTH;

- hopMHpOBaENe YMEHHUY OOBACHATH ¥ OLECHUBATD SBICHUS OKPYIKAIOINErO MAPA HA OCHOBAHWH 3HA-
HHUIi ¥ ONBITA, NOIYYEHHbBIX DY W3YUYEHHH XWMUH,

- GopMupoBaHue y 00YUarOIMUXCS TYMAHHCTHYECKUX OTHOINCHWM, MOHHMAHUS EHHOCTH XMMHYE-
CKHX 3HAHUHN I BBIPAOOTKH DKONOIMYECKH Lenecoo0pasHoro NOBeACHUA B OBITY U TPYAOBOH Jes-
TENBHOCTH B [ENAX COXPAHEHHUS CBOETO 3/I0POBBS M OKPYKAIOIEH IPUPOAHOH CpEE;



- pa3sBUTHE MOTHBAIUH K OOYHEHHIO, CIOCOOHOCTER K CaMOKOHTPOIIO H CAMOBOCIHTAHKIO Ha OCHOBE
yCBOEHUs 00IMEUeIOBEYECKHX [IEHHOCTER, TOTOBHOCTH K OCO3HAHHOMY BBIGOPY TIpOGMUIL ¥ HaNpas-
JMEHHOCTH HalbHENmero 00ywenus.

MECTO YUEBHOT'O IPEIMETA B VUEBHOM [JIAHE
B mporiecce 0CBOEHNS TPOrPaMMbL Kypca XUMAR NS OCHOBHOM IMKOIIE! 00y Jaromuecs OBNaieBaioT
YMEHIDIMHE CTABHTH BONPOCH], HAGmonaTh, 06BACHITE, KIacCUQUIKPOBATh, CPABHABATD, IPOBONUTE
9KCTIEDAMEHT U WHTEDIPETHPOBATH BHIBOJEI H& €r0 OCHOBE, ONPENEIATh MCTOIHMKA XUMKYECKOH
un(OpMALIY, TONyYaTh U AHAIM3UPOBATE €€, & TAKKE FOTOBHThH Ha ITOH OCHOBE COOCTBEHHBIH HH-
(hOpMaMOHHEEE IPOIYKT, IPE3EHTOBATE €TI0 ¥ BECTH JUCKYCCHIO.
IlporpamMMa Kypca XHMUK [l OCHOBHOU IIKONBI paspabaThiBajach C y4eTOM IEPBOHAYAIBHBIX
HpEJICTABJIEHHH, TONYYEHHB 00yJaIOmuMUCH B HAYaIbHOHA KON NPY U3YHEHHH OKPYNKAIOIIEro
mupa. [Ipemnaraemas nporpamMma, XOTs W HOCUT OOIIEKyNbTYpHBIN XapaKTep ¥ HE CTABUT 3amaty
npoGECCHOHATTBHON TOATOTOBKE OCYJaroM#AXCcs, TEM HE MEHEe, [I03BOJIET UM ONPEAEIUTECS ¢ BbI-
6opom poduis o6yUeHUS B CTapiiell mKoe. B porpaMMe MpeayCMOTPEHO PE3EPBHOE BPEMs, TaK
KaK peanbHas MPOJOIKUTENLHOCTS Y4eGHOTO TOI2 BCEr/a OKa3EIBAeTCS MEHBINE HOPMATHBHOX. B
CBSI3H C IEPEXOIOM OCHOBHOM INKOJEI HA TAKyIO (OPMY HTOTOBOM arTectanuy, kak OI'3, B xypce
MpeLyCMOTPEHO BpeMst Ha NIOJTOTOBKY K HEH.
VuebHoe comepikaHne Kypca XUMUH BKIIEOYAET:
Xumus. 8§ xiace. 68 4, 2 4 B HEAEMIO
Xumrg., 9 xnace. 68 4, 2 4 B HeIETO
s peanwsanuu padodeldl mporpammbl B yuebuom maane MKOY «Vsuuckas QCLE» Bohite-
aeno 4 1 (Beero ma nepron obygenns) mo 2 waca B Hexemo ¢ 8 mo 9 kiace, Beero B rox 136 w.

IipuopureTHbie hOPME! H METOABI padeThl ¢ 00y 4O IHMHCH.
Dopmbt pabomei:
1) KTaccHO-ypOUHAS: YPOK, cobeceoBaHNe, XOHCYIBTAIE, IpakTHdeckas paboTa, ceMHuHap, KoHbpe-
peHIEs;
2) rpymnosas: rpymnmesas pabora Ha YpoKe, TpYINOBLIE TBOPUECKHE 3aljaHus, IPYIIIIOBOH MPAKTH-
KyM, TPYIIIIOBOM IIPOEKT;
3) HHAHBHOyQIbHAL: MUCEMEHHBIE YITPAKHESHNSA, BRITOIHEHAE UHIMBUYaIbHBIX 3aJaHUH,
paboTa ¢ TuTepaTypoi KU MEKTPOHHBIMYU HCTOYHUKAMU HH(DOPMALIUH, BBIITOTHEHHE
TBOPHECKUX paboT, HHIUBHIAYATLHBIA TPOCKT.
Memoowr 0byuenus:
- O6BACHUTETEHO-HIUTFOCTPATHBHBI METOI, IIPH KOTOPOM YUUTEIh OPraHUu3yeT NPOJIYyKTHBHOE BOC-
HPHUATHE 3HaHLH, & 00yUArCIHECs OCYIIECTRIMIOT BOCHPUATHAE, OCMBICIHBAIOT 3HAHMS U GHKCUPYIOT
WX B IIAMATH 9€pe3 HaTJLIIHOE BOCUPHATHE WHPOPMAITUH;
- PenponyxTuBHEIA MeTOX IpeAnonaraeT yCBOCHHE NOHWMAHUS, 3allOMHHAHHSA, BOCIIPOH3BEICHHE
3HAHUN YYAIMKKXCsI, MHOTOKpPAaTHOE TOBTOPEHHE 3HAHUY.
- Uccnenorateneckue — METOMIEL, IPH KOTOPHIX 00Y9aiONMIHECs IIPUBIEKAIOTCA K CAMOCTOATEIIBHOMY
MOUCKY ciioco00B pemerns npobiey, TROpPISCKOe IPUMEHEHNE 3HAHHHN B CaMOCTOATEIBLHOE OIEPH-
POBaHUE B HECTAHAAPTHEIX YCIOBHIX.
- Meroz npobnemuaoro o0yueHHs, B XOke KOTOPOro obyuawinyecs npuobimaroTces K 0ObeKTHBHEIM
NPOTHBOPEUHAM HAYYHOTO 3HEHHS W CNOCO0aM WX pEINieHUs. Y4aTcsl MBICIHTH, TBOPYECKH yCBaH-
BaTh 3HAHHA.
[TporpaMmo# npeIyCMOTPEHO HCIIOIIE30BaHAE HUCTAHIIMOHHBIX METOIOB 00Y4YeHUS BOBPEMs KapaH-
TUHHBIX MEPOIPHSTHH, OTMEHBI 3aHITHH 10 TIPHYHHE MOPO3HBIX JHEH, UL IPOBEICHU HHIUBHTY-
ANbHEIX 3aHATHH C 00yJaroIMAMHECA.
Hcnonssyemsie obpasosarciibhbie tuiathopMbl it opranusanuu JIO: «Poccuiickas »MeKTpOHHAL
mKonay, «JIanexc. YaeORuKy.



CpelcTBa ist OpraHu3anuy yIeOHbX KOMMYHHKAIUA B PEKUME THCTAHIHOHHBX 3aHATHNA: KOMMY-
HHKAIKOHHBIE CEPBUCH! COLMANBHON ceTh «BKoHTakTe», Meccenmxepst (Skype, Viber, WhatsApp),
O6naunbie cepprcsl Aunexc, Mail, Google .

IUIAEMPYEMSBIE PEIVILTATRHI OCBOEHKS VUEBHOI O HPEAMETA «XUMM» HA
VPOBHE OCHOBHOI'O OBIHENC OBPA3OBAHNA

Vaydenre XWMWA B OCHOBHOW INKOIE HAIDABIGHO HA NOCTWKEHWE O0YYarOlMHMUCSH THIHOCTHBIX,
METanpeIMETHEIX ¥ IPSAMETHRIX DE3YIbTaTOB OCBOEHYs YUeOHOTO NIDeAMeETa.

JIngsocTEbie pe3yaLTATEL

JIM9HOCTHEIE PE3yIBTATEl OCBOSHHS MPOTPaMMbl OCHOBHOTO 0bmiero o0pazoBaHus NOCTHIAIOTCA B
xo1e O6YUeHUs XUMEH B eIMHCTARE y4eOHOM i BOCTIMTATENLHOM NesTelNbHOCTH. OpraHusalyiy B Co-
OTBETCTBUY C TPAJUIMOHHBEIMH DOCCHHCKEMH COHUOKYJIBTYPHBIMH ¥ JyXOBHO-HDaBCTBEHHBIMH
[EeHHOCTSME, IPHHATHIMYE B 0BIIECTEe IPABHIAME ¥ HODMAaM# [IOBEIISHUS H CIIOCOOCTBYIOT IIpOIec-
caM CaMOIO3HAHYS, CAMOD&3BUTHS U COIHAIH3AIMA 00yJatOMIUX L.

JIMYHOCTHEIE pE3yNBTATH OTPAKAIOT CHOPMUPOBAHHOCTE, B TOM HHCIIE B YACTH!
MATPHOTUYECKOI'O BOCTIMTAHVIA

1) EHHOCTHOTO OTHOLIEHHS K OTEYeCTBEHHOMY KyIbTYPHOMY, HCTOPHYSCKOMY M Hay4yHOMY Hacie-
IHIO, TIOHWMAHUS 3HAYEHUsS XUMHUYECKOH HAyK¥ B XU3HM COBPEMEHHOTO OOINECTBa, CIIOCOGHOCTH
BIANETh JOCTOBEDHOU mHbOpMAIHER O HEePEAOBEIX IOCTHKEHUIX U OTKPBITHAX MUPOBOM M OTEUe-
CTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCcTpoMcTBe Mupa M OOIMIECTBa;
PAXKIAHCKOI'O BOCIIUTAHKSA

2) npencTaBienus 0 CONUATEHAX HOPMaxX ¥ NpaBUIax MEXIMYHOCTHBIX OTHOHIEHHH B KOJICKTHUBE,
KOMMYHMKATUBHOW KOMIIETEHTHOCTH B OOIHECTBEHHO NOJIE3HOH, yIeOHO-HCCIEN0BATENBCKOM, TBOD-
YECKOH M OPYIHX BUJAX HEATENLHOCTH, TOTOBHOCTH K pazHo0Opa3sHOM COBMECTHOM NESTENBbHOCTH
TIPH BBINOHEHNH y9eOHBIX, TO3HABATENBHEIX 32724, BBIIOTHEHHH XUMHYECKAX SKCIEPHMEHTOB, CO-
3JaHuy y9eOHBIX TIPOEKTOB, CTPEMICHHS K B3aWMONOHHMAHKIO W B3aMMOIOMOINM B IPOLECCE ITOH
yuebHON AesTeNbHOCTH; TOTOBHOCTH OLCHKBATH CBOE MOBEJCHUE M MOCTYIIKM CBOMX TOBapuUIleH C
[O3WIHYU HPABCTECHHEBIX U TIPABCREIX HODM ¢ YYETOM OCO3HAHUS IOCIEACTBHM MMOCTYIIKOR,
HEHHOCTV HAYUHOI'O 1TO3HAHKA

3) MEDORO33PEHYUECKHX TIPEACTARICHHUN O BENECTRE U XUMMUYECKOH Peakiluy, COOTBETCTBYIOMIHX CO-
BPEMEHHOMY YPOBHIO Pa3RWTHA HayK¥ ¥ COCTABISIOMIMX OCHOBY [iJis NOHMMAaHMA CYIIHOCTH Hayd-
HOM KapTHHBI MHMpa; MPEICTAaBICHuUE 06 OCHOBHAIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPHPONBI, B3aUMO-
CBA3SIX YEJIOBEKA C MPUPOAHOHN Cpelof, O PONH XUMUY B O3HAHUH YTHX 3aKOHOMEPHOCTEH;

4) 1103HABATENRHEIX MOTHBOB, HAMIPABICHHEIX HA MOTYYCHHE HOBBIX 3HAHUM 10 XMMHH, HEOOXOIH-
MBIX A1 00ss2cHeHYs HabIr0/1aeMbIX IPOLECCOR U ABICHMH;

5) nosnaparensHol, HHGHOPMATKUCHHON U YHTATENBCKOH KyILTYPbI, B TOM YHCIIE HABLIKOR CAMOCTOS-
TENbHOH paboTei ¢ y4eOHBIMH TEKCTaM¥, CITDAROYHON NUTEparypoH, AOCTYNHBIMH TEXHUYECKHMU
CpencTRaMy HHAOPMANKOHHBIX TEXHOIOTHH;

6) uHTEpeca K o0yISHHMIO ¥ TC3HAHNIO, JTFOB03HATENBHOCTH, TOTOBHOCTH ¥ CIOCOOHOCTH K caM0006-

pa3sOBaHuIO, IIPOEKTHOM ¥ HCCIAENOBATENHCKON JEITENbHOCTH, K OCO3HAHHOMY BBIOOpY HampaBleH-
HOCTH U YPOBHA 00y4eHus B NaibHek1em;

OOPMUPOBAHKA KYJIETYPBI 3[I0POBLSA
7) oco3HauMs UEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHONIEHMS K CBOEMY 3IOPOBBIO, YCTAHOBKH Ha
3JI0pOBBIH 00pa3 KU3HYU, CCOZHAHVS TIOCNENCTBIH ¥ HENMPUATUS BPEJIHBIX NPUBBIUEK (yrnoTpebreHus

AIKOTOIIs, HapKOTHKOB, KypeHnus), Heobxomimoctu cobmonenus npasui Ge3omacHocTH npu obpa-
MIEHUY ¢ XUMHYECKUMH BEINECTRaMH B OBITY U DeanbHOMN XH3HY;

TPYAOBOI'O BOCITUTAHUA

8) MHTEepeca K MpakTHYECKOMY H3y4eHuo mpodeccuii U TpyJa pa3inu4yHOrO poja, yBaKeHUue K Tpyay
H pe3ynbTaTaM TPYAO0BOH AEATSILHOCTH, B TOM YMCIIE Ha OCHOBE NPUMEHEHHS IIPEIMETHBIX 3HAHHH
0 XWMMH, OCO3HAHHOTO BHIO0ODA WHIMBUAYATPHON TPaeKTOPHHM NPOAOIDKeHHs:A oOpa3oBaHusd ¢ y4é-



TOM JTUYHOCTHBIX WHTEPECOB M CIIOCOOHOCTY K XMMHH, 0OMIECTBEHHEIX KHTEPECOB U NOTPEOHOCTEH;
yCTIEITHOM HPOdECCHOHATBHOM NESTENbHOCTH B Pa3BUTHS HEOOXOAUMBIX YMEHHUH; FOTOBHOCTE ajar-
THPOBATHCS B IPOGECCHOHANBHOH Cpelie;

DKOJIOTHYECKOTO BOCIUTAHHS

9) PKONOTHYECKH NENECO00Pa3HOTO OTHONICENS K IPHPO/IE KaK HCTOYHUKY JKHU3HU Ha 3eMIe, OCHOBE
& CyIecTROBAKYS, MOHMMAHUA HEHHOCTH 310pOBOT0 ¥ Ge301acHoro obpasa KU3HH, OTBETCTBEHHO-
IO OTHOIIEHUsS K COOCTERCHHOMY (QU3KYECKOMY M IICHXMUYECKOMY 3J0POBBIO, OCO3HAHUS IICHHOCTH
cobmoieHyst paBii Ge30TacHOre TMOBEACHHS NPU paboTe ¢ BEMIECTBAMHM, a TAKKE B CHTYallUsiX,
YTPOXKAIOIMKX 30POBBIO ¥ KM3HH HONEH;

10) criocobHoCTH NPUMEHSITh 3HAHKS, TOTyYaeMble IPU U3YyICHUAN XUAMWH, IS PEIIeH:Ms 3a/1a4, CBi-
3aHHBIX C OKPYXAIOMIeH HPUPONHON CDENO#, HMOBBINEHUA YPOBHA SKOIOIHYECKOH KYILTYPBI, 0CO-
3HaHWA NICCANBHOTO XapakTepa 3KONOTHHECKUX NpobaeM U IyTel WX PEelleHHs IOCPEACTBOM METO-
OB XHUMUH;

11) 2KOIOTHYECKOTC MBINNCHUS, YMEHMS PYKOBOIACTBOBATHCA UM B NO3HABATENSHOM, KOMMYHHUKa-
THBHO¥ H COLMaLHON PaKTHKeE.

MeranmpenMerHbie Pe3yIbTaTbI

B cocraBe MeTanpeaMETHEIX PE3YIHTATOR BEINCIAIOT 3HAYUMBIC 711 GOPMHPOBaHHS MHPOBO33DEHHU
obineHaydHbie TOHITUS (3AKOH, TEOPUsl, TIPUHITUI, TUNOTE3a, (aKT, CUCTEMA, IPOIECC, SKCIIEPUMEHT
¥ Ap.), KOTOPSIE MCHOIE3YIOTCSI B €CTECTREHHO-HAYYHBIX yu4eOHBIX NPEeaMeTax W MO3BOIIOT Ha OC-
HOBE 3HaHMU U3 3THX IPEAMETOB GOPMUPOBATH IPEACTABICHNUE O ETOCTHON HAay4HOW KapTHHE MH-
pa, ¥ YHUBEDCaIbHEIEC yueOHBie NeHcTREs (103HABATEIbHBIE, KOMMYHUKATHRHEIE, DETYILITUBHBIE),
KOTOpBIE 00ECTIeUnHBaiOT (HOPMHPOBAHUE TOTORHOCTH K CAMOCTOSATEIBHOMY IIAHHMPOBAHUIO H OCY-
IIECTBIIEHKIO yueOHOM NeaTeTbHOCTH.

MetanpeaMeTHEC PE3yIbTaThl OCBOeHUS 00pa30BaTebHOM IPOrpaMME] 0 XMMHAHN OTPaXkaroT OBjla-
[IeHWE YHUBEPCANBHBIMU NO3HABATENLHBIMYA NEHCTBUSIME, B TOM YUCJIE:

BAROBBIMY JIOTUUECKUMY JEVCTBYISIMUA

1) yMeHueM HCIHONE30BaTh NPUEMEBI TOTWIECKOTO MBIIUIEHHS NPY OCBOCHHU 3HAHWH: PacKphIBaTh
CMBIC]I XMMUYECKHX TIOHATHHR (BBIZENATh WX XapaKTepHBIC IPH3HAKH, yCTaHABIWBATH B3aWMOCBSI3h
C OPYTUMM TOHATHSIMY), HCIOJB20RATL MOHATAA ANk OOBACHEHHS OTACIBHBIX (PAKTOB H ARICHHH;
BBIOMpaTh OCHOBAHUS W KDUTEPHH IS KIACCHMDUKAIMH XUMUYECKHX BEHICCTR H XUMHUYECKHKX Peak-
[MH; yCTaHaBIWBATh NPUYMHHO-CIEACTBEHHBIC CBA3M MEXKIY OOBEKTaMH M3y4YeHNs; CTPOUTH JIOTH-
YECKHE pacCyIeHNs (MHIYKTUBHEIE, JeIyKTUBHBIE, IO aHAJOTHH); AeaTh BHIBOJBI U 3aKFOUCHN,
2) yMeHueM UDUMEHATE 8 HPOLECCs MOZHAHKS TOHATHS (TIPeIMETHBIE M METApEIMETHBIE), CUMBO-
IMYECKYE (3HAKORDBIC) MOJEIH, UCIOB3YEMBIE B XUMUH, IPEOOPA30BEIBATE IIUPOKO TPUMEHSEMEIE B
XMMHKA MOJENBHbIE IDEACTABICHNS — XAMUEYECKUY 3HaK (CUMBOI 37IEMEHTAa), XUMUYeckas Gopmyna
¥ YPaBHEHUE XUMHYECKOH PEaKlvy — MDY DEINEHUH y4ueOHO-I03HABATENBHAIX 331aY; ¢ YYETOM 3TKX
MOJISIBHBIX MPEICTABICHUHN BLIABIIATE ¥ XapPaKTEDU30BaTh CYIIECTBEHHEIE IPU3HAKH KH3y4aeMbIX
00BEKTOB — XHMHYECKUX BEINECTB ¥ XHMMUCCKHX PEaKIUi; BHIABIATL OOLIHE 3aKOHOMEPHOCTH,
NPHYKHHO-CIICACTBCHHBIE CBA3H 4 IPOTHBOPEYMS B U3YYAEMbIX NpoOLieccax W ABICHUAX; OPEATarath
KpUTEPHE Ui BBIABICHNS STHX 3aKOHOMEPDHOCTEH 4 IIPOTHBOPEYMH, CaMOCTOATENBHO BHIOWpaTh
cnocob peitiennsa yueOHOR 32129y (CDABHKBATE HECKONBKO RApHAHTOR pEINeHwus, BRIOHpaTh Hanbo-
Jiee TMOIXONSIINAA ¢ yUETOM CAMOCTOSTENEHO BHINEIIEHHBIX KDUTEPHUCR);

BA30OBBIMU UCCIIENOBATENIBCKYMY TEUCTBUSIMUA

3) yMeHHEM UCIIONB30BaTh FOCTABIEHHBIE BOMPOCH B KaUeCTBE MHCTPYMEHTA ITO3HAHMUS, a TAKXKE B
KaYeCTBE OCHOBEI AN (DOPMHPOBAHNA THUOTE3R! IO NPOBEPKE MPABHUIBHOCTH BHICKA3LIBAEMBIX CYK-
TIEHUH;

4) nproOpeTeHue ONbITA IO [UIAHEPOBAHWIO, ODTAHU3AIMYM ¥ TIPOBENCHHUIO YUEHWHECKHX 3KCIEDH-
MEHTOB: YMEHKE HaOMCnaTh 3a XOIOM TPOLecca, CaMOCTOSTENBHO IPOTHO3XPOBATE €r0 PE3yILTAT,
bopmMynuposats 0000UIeHNES # BLIBOAS! 110 PE3YNILTATAM IPOBENEHHOTO OIIBITA, UCCIENOBAHMUS, CO-
CTaBIITE OTYET © IPOJENaHHO% PadoTe;

PABOTOM C UTHO®OPMAIAEN

5) yMeHueM BHIOMpPATH, aHAMM3UPOBATE ¥ HHTEPUPETUPOBATH UHGOPMAUWIO DasiMYHBIX BHIOR H
(bopM mpeacTaBieHUs, TOTYIAEMYIO U3 Pa3sHbIX HCTOYHHKOB (HAYUHO-MOMYJISIPHAS JIUTEpaTypa Xu-



MHYECKOIO COAEPIKaHus, ClipaBOYHbie Mocodus, pecypchl VIHTepHETa); KPUTHYECKH ONEHUBATE HPO-
TUBOPEYMEYIO ¥ HEIOCTOBEPHYIO HHMDOPMAIEIO;

6) yMEHHMEM [IPEMEHITE Pa3NiHYHBIe METOIB] ¥ 3aIPOCK! IPU 1TOUCKe U 0TOOpe UHBOPMAITHH H COOT-
BETCTBYIOIINX JAHHBIX, HEOOXOLMMBIX [Uisl BEIIOJHEHHS YIeOHbBIX U TI03HABATENbHEIX 3a/1a4 ONpeie-
NMEHHOTO  THma, UpuoOpeTeHwe ombra B 06NacTd  HCHONB30BaHUA — WHGOPMAIHOHHO-
KOMMYHUKATHRHBIX TEXHONOTHH, ORNIAJIEHYE KyIbTyPOH aKTUBHOTO MCHONB30BaHUS Pa3iiMuHbX MO~
HCKOBBIX CHCTEM; CaMOCTOSTENBHO BEIOKpaTH ONTUMANBHYIO GOpPMY TpeacTaBliesus HHOOPMALIHN U
HWIUTOCTPUPOBATE DENIAEMEBIE 3aNaTd HECHOKHBIMM CXEMaM#, [MarpaMMaMH, JPYTAME (GopMamu
rpaduxy ¥ ux KOMOMHAIHIMH;

7) yMeHHeM HCIONb30BaTh W aHATH3HPORATE B MNOLECCe YUeOHOM | HCCIIE0BATELCKOM e TelbHO-
CTH MHGOOPMAIUIO O BIMSHMY TPOMEINNICHHOCTH, CENBCKOTO XO3SHCTBA M TPAHCIIOPTA Ha COCTOSHHUE
OKpYX)arolel NpupoaHOH CpeEr,

YHUBEPCAJIBHBIMY KOMMYHUKATUBHBIMY TEVCTBUIMU

8) ymeHueM 3anaBaTh BOIPOCHI (B XOJe NMaora W/WIM JUCKYCCHM) N0 CYIIECTRY 00CYRIaeMOM Te-
MBI, GOPMYNKPORATE CBOK HPEIIOKEHNS OTHOCHTENBHO BBINOIHEHHS NPEITOKEHHON 3a/1auH;

9) nprobpeTeHue OMBITa IPE3EHTAINN PE3YIHTATOB BBHINONHEHHES XUMHYECKOTO SKCIIepuMeHTa (J1a-
BoparopHoro ombITa, Nab0PaTOPHEH PabOTE! IO HCCIENOBAHUIO CBOMCTE BEIIECTB, YUEHHOTO MPOEK-
1a);

10) sauHTEpPEcOBAHHOCTE B COBMECTHOM CO CBEPCTHHKAMY IO3HABATENLHOM U HCCIENOBATENHCKOM
IEATENBHOCTY NPHU PENiCHyY BOSHMKAOLMY pobiieM Ha OocHOBE yuéra OBIIHUX MHTEPECOB U COIvia-
coBanusl MO3WNuH (00CYKICHES, OOMEH MHEHUSME, «MO3TORBIE IITYPMEDY, KOOPHMHAINA COBMECT-
HBIX NeHCTBHE, ONPENCIICHEE KPATEPHUER IO OLEHKE Ka4eCTRA BBIIOTHEHHOH paboThl u JIp.);
YHUBEPCAJILHBIMY PETY IATUBHBIMI NEACTBUSIMU

11) yMenuem camMOCTOATEIEHO ONPENeNATE LNy AeSTENLHOCTH, IIaHUPOBATD, OCYIIECTBIATS, KOH-
TPOJIMPOBATH U TIPU HEOOXOMMMOCTH KOPPEKTHPOBATE CBOIO JIESTEIBHOCTD, BEIOUpaTh Hauboee s¢-
(exTHBHEIE CIIOCOOH! peleHNs yIEOHBIX U TIO3HABATENLHEIX 337124, CAMOCTOSTEIEHO COCTABIATh WA
KOPPEKTHPOBATE MPESIIOKEHHEBIM anropyuT™ SeHCTRYY TP BHUIONHEHWH 3aJIaHuii ¢ YIETOM MOJIyYe-
HUA HOBBIX 3HAHUM 00 m3ydaeMBIX OOBEKTAX — BEINECTBAX ¥ PEAKIMAX, OLIEHUBATH COOTBETCTRHUC
HOJIy4YEHHOI'0 PE3YIbTaTa 3aABNCHHON ey,

12) ymenweMm HCHONB30BATh U AHAINWIWPOBATH KOHTEKCTHI, IPEIIAracMBIC B YCIOBHH 3aIaHMIA.
Ipenmernnie pe3yabTATRE

B cocrase nmpexMeTHBIX pe3ylbTaTOB MO OCBOSHHIO OBGA3aTENLHOIO COMEPHKAHMS, YCTAHOBIEHHOIO
JaHHOW NpPHMEPHOH pabouel IMporpaMMoH, BRIIEILTIOT: OCBOCHHEIE O0YYAIOIMUMUCS HayuHBIE 3Ha-
HUA, YMEHMA ¥ Cr0Cco0B! NEHCTBYH, CretmbuyecKre i TpeAMETHONR o6nacTu «XuMsisy, BULH Jed-
TENIBHOCTH 10 HOYYEHHUIC HOBOTO 3HAHHSA, ET0 KHTEPIPETANMN, NpeobpasoBaHIIO U IPUMEHEHHUIO B
PA3IUYHEIX YUEOHEIX U HOBRIX CHTYAIUsIX.

llpesMersbie pe3ynbTarhl MPEACTABICHS! MO TofiamM OOYYEHHS H OTPAKarOT CHOPMHPOBAHHOCTH ¥
00y4aIoIIXCA CIEeTYICITIK YMEHH]:

8 kuace

1) packpbiBaTh CMBICT OCHOBHBIX XMMHYECKHX TOHATUM: aTOM, MOICKYIA, XMMHUYECCKHN 3IEMEHT,
NPOCTOE BEIIECTRO, CIONHOE BEMIECTRBO, CMECH (OMHOPOMAHAS ¥ HEOMHOPOIHAS), BAIEHTHOCTE, OTHO-
CHTCHBHAsA aTOMHAd B MONEKYIISPHAST Macca. KONMIEeCTBO BEINECTRA, MOJIb, MOJIIpHAs Macca, Macco-
Basg JOISL XHMMUECKOTO 3ICMEHT2 B COEIMHEHUY, MOJSPHLIL 00BEM, OKCHJI, KHUCIOTA, OCHOBAHME,
COJIB. 3NEKTPOOTPHNATENLHOCTD, CTENCHE OKUCIEHNs, XAMAYECKasl PeaKiys, Kiaccu(huKanus peax-
IHH: PEAKIHU COS/MHEHNS, PEAKIIHH PA3ioKEHNs, PEaKiWM 3aMENIEHHS, DAkl 0OMEHa, 5K30- K
SHIOTEPMUYECKUE PEAKLHK; TENIOBOU 2M{EXT Peakiuy; AAPO aToMa, 3JIEKTPOHHLI ClIo# aToMa,
aToMHasi OpOHTAb, DAANYC aTOMa, XUMUYECKas CBI3b, NOJAPHAT U HENONSIpHAS KOBAICHTHAS CBI3b,
WOHHAA CBSA3b, HOH, KATUOH, aHUOH, PACTROD, MAcCoBast [0/ BEINecTRa (IPOLEHTHAS KOHIIEHTPAIIH)
B PacTBODE;

2) WILTOCTPAPOBATS R3AUMOCES3H OCHOBHAIX XUMHUECKUX TOHATHI (CM. T1. 1) ¥ NPHMEHSTE 9TH To-
HATHS IPH OIMCAHUY BEIIECTB U KX IPERPAITCHUIN;

3) WCION®30BaTh XHMHYECKYI0 CHMBONHKY IS COCTABIEHA: (GOPMYI BENIECTB W YPABHEHMIH XHMHI-
HECKUX PeaKilui;




4) OUPENENAT, BATEHTHOCTH ATOMOB 3NIEMEHTOB B GWHAPHBIX COENMHEHMSX; CTENEHbL OKMCIICHUS
9JIEMEHTOB B OMHAPHBIX COSAMHCHUAK; MPHHAISKHOCTD BEMIECTB K ONPENeNEHHOMY KIIACCy COe/IHU-
HEHWH 110 QOpMYNIaM; B XUMUYECKOH CBA3W (KOBATIGHTHAS W KOHHAS) B HEOPIraHWYECKHX COEIUHE-
HUSX;

5) packpsiBath cMblch Ilepronmueckoro 3akona [, V. MenzeneeBa: NeMOHCTPHPOBATH MOHMMAHKE
TEPHOAWYECKOH 3aBUCHMOCTH CBOKCTB XUMUYECKUX 3IEMEHTOB OT UX Nonoxenus B [lepuomudeckoi
CHCTEME; 3aKOHOB COXPAHEHNA MacChl BEIECTB, [IOCTOSHCTRA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4e-
HHUI, 38KOHA ABOTALiPO; OIUCKHIBATS U XapaKTepu3osaTs TabmruHyo dopmy Ilepuomuyeckoit cucre-
MBIl XHMUYECKHX 3JIEMEHTOB: pas/i¥yarTh NOHATHA «(rNaBHas noarpynna (A-rpynma)» W «nobounas
noarpynuna (b-rpymma)», Mansle i 60NBIIME NEPHOIL];, COOTHOCHTE 0GO3HAYEHNS, KOTOPhIE HMEIOTCS
B Tabmane «llepromudeckas chcTemMa XuMuueckux snemenTo JI. V. MeHzneneeay ¢ YHCIOBBIME
XapaKTepUCTHKAMK CTPOSHMS aTOMOB XMMHUUYECKMX 3IEMEHTOR (COCTaB ¥ 3apsj sapa, obImee Yucio
BIIEKTPOHOB M PACHIPENENICHUE HX 110 3NEKTPOHEEIM CIIOAM);

6) KnaccuhUIUPORATh XHMUYECKKE 3IEMEHTHI;, HEOPraHWYECKUE BEIIECTBa; XMMHYECKHE PeaKijuu
(o wwCTy M cOCTAaBY y9JacTBYIONIKX B PEAKIIHH BEINECTE, 110 TENNOBOMY 3hhekTy);

7) XxapaKTepu30Bath (ONuCLBATh) O0IHe XUMUYECKHE CBOHCTBA BEIECTR Pa3iuIHBIX KJIACCOB, MOJI-
TBEPAAAs ONMCAHVE TPUMEPAME MONIEKYIIDHEIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHYECKHAX Peak-
LUK,

8) IPOrHO3UPORATH CROKCTBA BELIECTB B 3aBUCHMOCTH OT HX Ka9eCTBEHHOTO COCTABA, BO3MOIKHOCTH
MPOTEXAHUA XUMUIECKUAK PEBPAIEHYH B DA3TAIHEIX YCIOBUAX;

9) BEMHCIATE OTHOCHTEISHYIO MONIEKYIADHYIO U MOJISIPHYIO MacChl BEHIECTB; MACCOBYIO JOJIO XH-
MHYECKOTO 3IEMEHTA 10 (DOPMYJIE COSTUHEHHS], MACCOBYIO JIOIIO BEIIECTBA B PACTBOPE; IIPOBOIHUTE
PacyEThl 10 YPABHCHMIO XUMHUYIECKOH DEAKIHE;

10) npuMeHATE OCHOBERIE ONEPAIMY MBICIAUTENBHON TeSTEMbHOCTY — aHATH3 W CHHTE3, CPaBHEHHE,
06061ileHnEe, CHCTEMATH3AINIO, KIACCH(UKANWIO, BLIBICHHAE TPHUMHHO-CICICTRBEHHEBIX CBA3EH —
JUISL U3YYCHUS] CRBOMCTB BEIIECTB M XHUMHYECCKUX PEaKluii; eCTeCTBEHHO-HAYYHbIE METOAB] TO3HAHHUS
— Hal/mONEHME, HW3MEDEHWE, MOMCNUPOBAKHE, OSKCIEPUMEHT (pealbHbLl M MBICICHHbIN);
11) cneposars mpaBuaM MOIB30BAHAS XUMRYECKOH mOCYHoH U 1a6opaTopHEM 060pyHOBaHHEM, a
TAKOKe TPABUIAM 0OpalieHus ¢ BEINECTBAMH B COOTBETCTBUK C HHCTPYKIMAMH IT0 BENIOTHEHMUIO Jia-
BOPAaTOPHBIX XEMUYECKHX OMEITOB 110 TOTYICHMIO X COOMPAHHMIO raz000pasHEIX BEIIECTB (BOXOPOA
H KHUCIOPO/Ia), IPUTOTOBNICHHIO PACTBOPOB € OIPENCHEHHON MacCOBOH JoJNiel pacTBOPEHHOIO Bele-
CTBa; IJIAHMPOBATE U IIPOBOIATE XUMHUECKUE SKCIIEDUMEHTHI [I0 PACIIO3HABAHHIO PACTBOPOR IIEJO-
uell ¥ KHCIIOT ¢ NOMOIIBEO HHIUKATOPOB (TaKmMyc, heronbralent, METHIIOPAHIK | JIp. ).

9 kiace

1) packphIRaTE CMBICT OCHOBHBIX XUMHUECKWX NOHATHH: XMMWYECKHH SIEMEHT, aTOM, MOJEKYIA,
HOH, K&THOH, 2HWOH, TPOCTOe BEIIECTBO. CIOXKHOE BEIIECTBO, BANEHTHOCTH, JIEKTPOOTPHUIIATENE-
HOCTE, CTCTICHL OKMCICHUS, XUMUYECKad PeaKiiv, XHMHIeCKas CB3b, TEN0BOH >dhbekT peakiuy,
MOJIb, MOJSIPHBIH OOBEM, PacTBOD; IEKTPONATEHL, HE3IEKTPONUTEL, EKTPOITHTHIECKas NHCCOIHA-
1|, PEaKMH HOHHOTO 00MeHa, KaTalu3aTtop, XAMUYECKOe PABHOBECHE, 0OpATHMEIE U HeOOpaTHMBIE
PEaKuM, OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIE PEAKITHM, OKHCITHTEIb, BOCCTAHOBUTEIL, OKUCIICHHE U
BOCCTaHOBJICHHE, alIOTPONHKSA, aM(BOTEPHOCTh, XUMUYECKas CBA3b (KOBANGHTHAsS, MOHHAS, METAIHN-
HecKas), KPHCTAIMYECKas PEmMETKa, KOPPO3Hs METAIOB, CILIABLI, CKOPOCTh XHMUYECKOH PeaKiluy,
NpeRenbHO fonyctamast KoxuenTnarws (T11K) seimecTra;

2) AATEOCTPUPOBATH B3AUMOCBSI3h OCHOBHBIX XUMUYECKUX MOHATHI (oM. 1L 1) 1 NIPUMEHATE 3TH 110~
HATHA TIPY OIMCAHWY BEIIECTB U WX HPEBPAINEHUIA;

3) MCHOTB30BATS XUMHYECKYIO CHMBONHMKY [Jif COCTABNEHHS (BOPMYJI BENIECTB U YPaBHEHUH XUMH-
YECKUX peaxilui,

4) onpeiensTE BAIEHTHOCTh H CTENEHb OKHCICEHS XUMHUYECKHX SJEMEHTOB B COETHHEHUIX pasnuy-
HOT0 COCTaBa; NPUHANIEKHOCTE BEIUECTR K ONpPeAeliEHHOMY KIIacCy COeHUHEHHH 1o (hopMyIaM; BUI
XHUMHYECKOH CBsi3% (KOBAICHTHAS, HOHHASL, METAJUTAYECKAA) B HEOPraHUYECKUX COE/IMHEHHIX; 3apsil
MOHA IO XMMHYECKOH (HopMylne; XapaxTep Cpesl B BOAHBIX PACTROPAX HEOPrAaHWYECKHX COEHHHE-
HUM, TUIl KPUCTATIHICCKON PEIIETKY KOHKDETHOTO BEINECTRA;



5) packpeiBath cMbIcH [leproaraeckoro sakora JI. Y. Menneneesa U IEMOHCTPUPOBATh €r0 TOHM-
MaHKe: ONUCHIBATh ¥ XapakTepH3oBaTh TabnudHyro GopMmy IIepHONHYECKON CUCTEMBl XMMWYECKHX
IEMEHTOR: PA3NHuaTh TOHSTHS «TJaBHas moxrpymma (A-rpymma)y #@ «mobownas noxrpynna (b-
TpYyITa)», Majisie W GONBIze MepPrUosl; COOTHOCHTh 0003HAYEHHS, KOTOPBIC HMEIOTCA B IIEPHOIMC-
CKO# TabIIHIlE, ¢ YMCIOBEIME XapaKTEPHCTAKAMHE CTPOCHHMS aTOMOB XHMUYECKHX 3IIEMEHTOB (COCTaB
H 3apaf Aapa, OOIIEe YHCTIO SNEKTPOHOB H PACTIPEIENCHUE HX 1O TEKTPOHHBIM CIIOSM); OOBACHATH
061nue 3aKOHOMEPHOCTY B H3MEHEHNH CBOUCTR SIIEMEHTOR ¥ MX COCIHHEHHUH B Ipeleax Majbx Iie-
PHOJIOB ¥ TTIABHAIX NOIIPYII ¢ YUETOM CTPOESHHS UX aTOMOB;

6) KJIaCCHGUITUPOBATh XMMUYECKUE IEMERTHl, ECOPTaHHYECKUE BEIIECTBA, XMMMYECKHE PEaKIyH
(110 9MCIy K COCTaBY yYACTBYIOIIEX B DEAKIMH BENIECTB, IO TEIIOBOMY 3(GdeKTy, 10 E3MEHEHUIO
CTEIICHEH OKUCICHYN XAMUICCKHX ZIEMECHTCR ),

7) xapakTtepuzoBaTh (ONMCEBATH) oOmue # cHENA(UYECKHE XMMHYECKME CBOWCTBA MPOCTHIX U
CIIOXKHBIX BEIUECTB, MOATBEPAIAd OMYCaHVe TIPEMEPaMK MOJIEKYIIAPHBIX M HOHHBIX YpaBHCHUH CO-
OTBETCTBYIOIMUX XUMUUECKHX PEaKIIUL;

8) cocTaBnaTE YpaBHEHUS 3MEKTPONATHYECKON JUCCONMAINY KHMCIIOT, INENOYEN W COJICH; MOJIHbIE U
COKpaIéHHbIe YPaBHCHHUS peaKnuil WOHHOTC OOMEHa; YPaBHEHHUS PEeaKiu#, MOATBePKIAIOmUX Cy-
IMECTBOBAHNE TEHETHIECKON CBA3Y MEKIY BELICCTBAMY Pa3IHIHbBIX K/IAaCCOB;

9) pacKphiBaTs CYIIHOCTE OXKMCIUTENBHO - BOCCTAHOBUTENBHBIX PEaKIMA MMOCPEACTBOM COCTABICHUS
3NMEKTPOHHOTO GanaHca 3TUX DEaKIui;

10) nporHO3UpoBATH CBOKCTRA BEIIECTB B 32RHCUMOCTH OT MX CTPOEHHS; BO3SMOKHOCTH NIPOTEKaHU:]
XUMUYECKHEX [IPEBPAINEHUY B Pa3TuYHBIX YCIOBUAX;

11) BEMUECHSTE OTHOCHTEIBHYIO MOJEKYISPHYIO H MOJSPHYXO MAacChl BEUIECTB; MACCOBYHO AOIO
XUMBEYECKOrO SIEeMEHTA 1o QOPMYIE COSTRHEHHUI; MACCOBYIO [OJIO BEIECTBA B PacTBOpE; MPOBO-
JATH PaCYETE] IO YPARHEHWIO XUMUUECKON peakuiy;

12) ciienoraTh npaBuilaM HOJIb30BaHKS XKHMUIECKOH TOCYHOH W JaboparopHeIM 000pYJOBaHKEM, a
TAK)KEe MPABUIaM O0palleHus ¢ BEIECTBAMY B COOTBETCTBUH C UHCTPYKIIUAMHY 10 BEITOJHEHUIO Jia-
GOpaTOPHBIX XUMUYECKHUX ONBITOB MO TONYYEHUIO % COOMPaHUIO ra3000pa3sHbIX BEINECTB (aMMUaKa u
YIIIEKHUCIIOTO 1a3a);

13) npoROA¥TE peakiuy, NOATBEPKIAIOMKE KAYECTBEHHBI COCTaB Pa3/IMYHbIX BEINESCTB: pacmo3Ha-
BaTH OMEITHEIM [TYTEM XIOPHIGPOMUI-, HOMM-, KapboHaT-, hochar-, CHIIUKAT-, CylIb(ar-, FTHAPOK-
CH/I-HOHBI, KATHOHEI AMMOHHUS ¥ HOHB! M3YUEHHEIX METANIOB, IPHCYTCTBYIOIMKE B BOJHBIX PACTBO-
pax HEOPraHWYECKUX BENISCTB;

14) npuMeHATH OCHOBHEIE ONIEPANUY MBICTATENIEHOM IESTEIBHOCTH — aHAIIU3 U CHHTE3, CPaBHEHHKE,
obobmenne, CHCTEMaTH3AUKIO, BLISBIEHNE IPAUYMHHO-CIEACTBEHHBIX CBA3CH — Ui U3YYEHUA
CBOWCTB BEINECTR W XWMHYECKHX PeaKlyii; eCTECTBEHHO-HAyYHbIE METOIBI IIO3HaHUsA — Habmone-
HHE, U3MEPEHUE, MOJACIUPOBAHUE, SKCIIEPUMEHT (PEATbHELA U MBIC/ICHHBIR).

COAEPHKAHUE OCHOBHOI'C OBIMEIO OBPAZOBAHWS TH0 XMV

8 knacc

Beenesnue

Ilpemver xwmuu. MeTozp! mo3HaHud B XMMEH: HaOMIOASHUE, SKCIEPUMEHT, MoAenuposanue. Hc-
TOYHHKH XHMU9ECKOH MB(OpMAIiy, ¢ IOy eHHe, aHallku3 U NPe/ICTaBIeHHe ero pesynsraron. [To-
HATHE O XUMUYECKOM dMEMEHTE ¥ (opMax ero CyecTBOBAHHUS: CBOOONHBEIX aTOMax, MPOCTBHIX U
CHOXHBIX BemiecTrax. [Ipeppamenuys remects. OTHYMe XUMUYECKUX peakuuil oT HU3UIeCKux sB-
neHrd. Polls XMMMY B xu3HE yenozexa. Xemodbumus u xemohobus. Kpatiue CBeIEHU W3 UCTOPUH
BO3HUKHOBEHUS ¥ Da3BUTHS XEMHUY. PONE OTEYECTREHHBIX YYEHBIX B CTAHOBICHHM XUMMYECKOH
Haykz — pabotel M. B. Jiomonocosa, A.M. Byraepora, [I. 1. MenneneeBa. XuMHuIeckasi CHMBOIIHU-
Ka. 3HaKM XHMHYECKUX SIEMEHTOB H IMPOMCXOXKAEHHE WX HasBaHWH. Xumuueckue dopmynel. WH-
nekchl 1 kodhdunrenTs. OTHOCUTENBHBIC ATOMHAS ¥ MONEKY/IspHas Macchl. [IpoBenecHUE PacyeToB
MAaccoBOH JONIH XMMUYECKOTO 3JIEMEHTa B BEINECTBE Ha OCHOBe ero (Gopmyisl Ilepuoguueckas cu-
crema xumuueckux znemeHtos Ji. Y. Meunneneesa, ee cTpykTypa: Manele u Oonbine NEpHOIIB,



TPYIOEI ¥ ODOArPYINEL. [IepHoamyeckas CcucTeMa Kak CIpaBOYHOE mocoOHe sl MONyueHHs CBelle-
HUN O XUMBYECKUX 3JIEMEHTAX.
HMemormcrpaman. 1. Moien# (I1apoCTEPKHEBEIE) Pa3INUHBIX IPOCTEIX ¥ CJIOJKHEIX BEIIECTB.

2. Konnexnus cTexigHHON xuMuyueckoy mocynsl. 3. Konekiys MaTepuaioB ¥ W3JENni U3 HUX Ha
ocHOBe amomuHus. 4. BlaumosnelicTrue MpamMopa ¢ KHCIOTOH U HOMYTHEHUE H3BECTKOBOH BOIBL
JlaGoparopreie onsrvkl. |. CpaBHeHNWEe CROMCTR TBEPABIX KPUCTAIIIMYECKUX BEIIECTR U PACTBOPOB.
2. CpaBHeHyie CKODOCTH MCHapeHws BOJBI, OJICKONIOHA W 3THUIOBOTO CIHpPTA ¢ (QUIBTPOBAIBHON OY-
Maru.

Tema 1. ATOMBI XMMHUECKUX 3NEMEHTOR
ATOMEI KaK hopMa CYIHECTBOBAHYS XMMKYECKUX 3JIEMERTOB. OCHOBHBIE CBENEHHA O CTPOCHHH aTo-
MOB. JlOKa3aTelbCTRa CHOXKHOCTH cTpoeHus atomoB. Onbrtel Pesepdopna. [lmamerapras MoIenb
CTPOSHHS 2TOMA.
CocTar aTOMHBIX 4NEpP: IPOTOHEL, HelTportl CTHOCHTENBHAS aTOMHAas Macca. B3auMOCBi3b IOHA-
THU (IIPOTCHY, «HEHTPOHY, «OTHOCHTEIIBHAS aTOMHAS Maccay.
W3mMeHenue qrcia MPOTOHOB B sIpe aToMa — 00pa30BaHHE HOBBIX XMMHUYECKUX JIEMEHTOB.
N3mMenenne qucna HEHTPOHORB B SIEpe aToMa — obpa3oBaHue H30TONOR. COBpEMEHHOE OIIpEENCHHE
NOHATUS (XHMWYECKUN IEMEHT». VI30TOISI KaK PasHOBUIHOCTH aTOMOB OHHOIO XHMHYECKOI0 3Jie-
MEHTa.
OnexTposbl. CTpoeBye 3IeKTPOHHEX YPOBHEH aTOMOB XHMUYECKHX JIEMEHTOB MAIIBIX IEPHOIOB.
IToHsATHE O 33BEPINEHHOM 3IEKTPOHHOM YPOBHE.

[Neprommueckas cucrema xumuaveckux seventos I V. Merneneera u CTpoeHHE aTOMOB — (Gu3u-
YECKHI CMBICH MOPSAKOBOIO HOMEPA 3IIEMEHTA, HOMEpa I'PYIIIEL, HOMEpa IEPHOIA.
W3MeHerne 1micna 3IeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHHYECKOTO 3JIEMEHTa —
o0pazoranye MOMOKUTEIRHEIX ¥ OTPHIIATENBEHEIX HOHOR. VOHEI, 06pa3oBaHERIE aTOMAMH METAJIOB
¥ HeMmeTannos. [IpuuuHE! W3MEHEHHS METaNIMIeCKUX W HEMETAIIMYECKUX CBOKMCTB B HEpHOJAX M
rpynnax. Obpazosanne OuHapEsmx coepwuermi. Iloratre 06 moxHOH cBsizu. Cxemel 0OpazoBaHys
HOHHOH CBSI3H.
BzauMoaelicTRrue aTOMOB 37€MEHTOB-HEMETAIIOB MEXKEY c000# — 06pazoBaHue IBYXaTOMHBIX MO-
JIEKYJ HPOCTHIX BemecTs. KoraneHTHad HEMOApHAS XMMUYECKas CB3b. DIEKTPOHHBIE U CTPYKTYP-
Hbie hopmynsr. BiamMonelicTBre aToMOR HEMETAIIOB MekAY cob0i — obpazopanue GHHAPHEBIX CO-
€IMHEHHH HEMETANINOB. SIEKTPOOTpUilaTeNsHOCTh. KonraneHTHas nomisgpHas cesa3b. [loHsTHe o Ba-
JMEHTHOCTHA KaK CBOHCTRE aToMoB cfpa3oBEIBATH KOBANEHTHEIC Xumudyeckue cBsizd. CocrarleHue
(hopmyi OUHADHEIX COSAUHEHUN 1O BATEHTHOCTH. Haxoxaenye BAIeHTHOCTH 1o GopMylie OuHapHo-
IO COEIUHEHL.

BrammopeiicTere aTOMOB METALIoB Mexay coboidt — 06pazopaHue METALUIMYECKHX KPHCTAILIOB.
[NonsTHE O METATHIECKOH CBS3H.
Hevioncrpanmi. Moaens aToMOB XUMUYECKHX IeMEHTOB. [leproudeckas cucreMa XHMWYECKHX
snemenTeB JI. Vi, Merneneera (pazmuunsie GOpME).
JIaBoparopusie onnrThl. 3. Momenuporarue NpuHNENA AcHCTBHS CKaAHUPYIOMEro MEKpOCKona. 4.
Msrotosrienve Monenel MONeKys OuHapHbX coenrHeHuN. 5. V3roToR/IeHHe MOASIH, HIUTIOCTPHPY-
IOIEY CBOWCTRE METAIUIWMUECKON CRAZM.

Tema 2. ElpocThie BemecTsa
[Monoaenue METAILIOB 1 HEMETAUIOB B [1epHOINIECKOM CHCTEME XUMHYECKHX DIIEMEHTOR

H. Vi.Menneneesa. Baxueimue npocTsie BEIECTBA — METAUIBI (OKENIE30, AMFOMHUHHM, KaTbIHi,
Maruui, Hatpull, kanuil). Obmue dusuueciie CBORCTBA METAIIOB. BayKHEeHIIME TPOCTRIE BEleCTRA-
HeMeTallbl, 00pa3oBaHHBIe aTOMaMy KECICDOIa, RONOPOA, a30Ta, ceprl, Gochopa, yriaepoma. Mo-
NEeKYNHI IPOCTEIX BEIIECTB-HEMETATIIOR — BOROPOIA, KACIOPOa,
aszoTa, rajoredos. OTHOCHTENBHaA MONEKyIpHas macca. Crroco6GHOCTE aTOMOB XMMHYECKHX 3Iie-
MEHTOB K 00pa30BaHUIO HECKONBKUX IIPOCTHIX BEINECTBE — ALIOTPONMHS. AJLIOTPOMHEIE MOIH(pHKA-
1My xmcnopona, Gocdopa, onoBa. Metannuyeckue U HEMETATHYECKHE CBOWCTBA IIPOCTBIX BEHIECTB.
OTHOCHTETEHOCTE 3TOTO MOHATHA.
Yucno Aroranpo. Konuuectso Beriectsa. Mons. MongapHas mMacca. Monsapusit 06seM razoofpasz-
HBIX BemlecTe. KpaTHBIC ¢HUHUIE! W3MEPSHYS KONWUECTBA BEIIECTBE — MWJUTMMONE ¥ KHIIOMOIS,



MHIITTUMOJIAPHaS W KUTOMOJSpHas: Macchl BEIMeCTBa, MAIMMOJAPHBIA U KHIOMOJUSIPHBIH OOBEMEI
ra3o00pa3HBIX BEIECTB.

Pacuersl ¢ WCImonp30BAHUEM HMOHATHE (KONWYECTBO BEILIECTBA», «MOJSPHAs Maccay», «MOJSpHBIH
00BbeM razoB», «4HCIO ABOTAmpO».

Hemoncrpannu. [onygenue o3ona. O6pasiet 6enmoro 1 ceporo oJiosa, 6eyioro u kpacHoro dochopa.
HexoTopbie METa/IBl # HEMETAIITBL ¢ KOMMYeCTBOM BemecTa | Momb. MomsapHsit o66em razoobpas-
HBIX BEIECTR.

JlaGoparopusie onsiThi. 6. U3sHaxoMIeHue ¢ KOMIEKIueR MeTannos. 7. O3HaKOMIICHHE C KOJIJICK-
IHeY HEMETAIIi0B.

Tema 3. Coenppenus XUMAYECKHAX 3NEMEHTOR

Crenens oxucnenws. CpaBHeHMe CTEICHY OKWCICHHS W BaEHTHOCTH. ONpenenenye CTENeny OKUC-
JIEHYs SIEMEHTOB B OuHapHBIX cocnunennsx. Coctapienyre GopMyll GHHAPHEIX COeTUHEHUH, 0Ommi
cnocol ¥X Ha3BaHuUiI.

bunapmbie coeMHEEHNT METAIUIOB ¥ HEMETAIIOB: OKCH/IBL, XJIOPU/IEL, Cyibduisl 4 11p. CoCTaBeHne
ux Gopmyn. brHApHBIE COEMMHEHUS HEMETA/UIOB: OKCHIEL, JETYYHE BOIOPOIHBIE COCHHUHEHMS, UX
COCTaB M HasBaHus. | [pe/ICTARNTENN OKCHIOB: BO/IA, YIIIEKUCIIEIHA ra3, HeralneHas W3BecTb. [Ipecta-
BUTETIH JICTYIUX BOHOPOIHBIX COSAMHEHUMN: XIOPOBOAOPO U aMMHaK.

OcHoBanus, WX COCTaB M Ha3BaHMs. PACTBOPUMOCTL OCHOBaHUHN B Boje. IIpe/iCcTABATENH IMeTOYeH:
THAPOKCHIBE HATPYS, KalMs | Kanslixs. [lonarye 06 HEANKATOpaX U KAYECTBEHHBIX PEAKIIIIX.
Kucnotsr, ux cocra u HasBarus. Knaccubukanus kucioT. [IpecTaBuTeNd KHCIOT: cepHas, COlsi-
Hast, a30THad. [omdrre o mKane xucnorHoCcTH (mKana pH). isMenenue 0OKpacky HHAWKATOPOB.
Coim xax MpOU3BOHEIE KACIIOT ¥ OCHOBAHEH, MX COCTAB M HA3BaHUsl. PaCTBOPUMOCTE CONEH B BOJIE.
Tlpencrasurenu coneil: xnoprr HaTpus, kapboHaT # docdar KamsIus.

AMOD(HEIE ¥ KPUCTATINIECKUE BEIIECTEA.

Mexavonexynapable BlamMomeHcTsrg. THNEI KPHCTAIMYECKAX DEINETOK. 3aRHCHMOCTH CBOMCTB
BEIECTB OT TUITOB KPUCTAIIAYECKUX PEIHETOX,

YucTele BellecTRa W CMECH. [IpUMEDEl JKUAKAX, TREPIBIX U ra3000pasHbX cMmeceil. CpolicTa un-
CTHIX BEINECTB U cmeced. Yx cocras. Maccosas u ofbemHas 10U KOMIIOHEHTa cMecu. Pacyers,
CBSI3AHHBIE C HCTIOJIE30RAHUEM MOHSTHS (IO,

Hemomerpamuy. OOpasnb OKCHAOR, KACIOT, OCHOBAHUH ¥ cojlell. Moes KpUCTATTHYEeCKIX pellie-
TOK XJIOpHJa HaTpus, anmMasa, oxcuxa yriuepoga (IV). KucnoTHo-menodnbie WHARKATOPEL, H3MEHe-
HHE WX OKPaCKH B Pa3jIMYHEIX CPelaxX. Y HEBEpCANsHBIN UHINKATOP W W3MEHEHUE €r0 OKPACcKH B pas-
MHYHBIX cpenax. kana pH.

JaGoparopubie ombiThl. 8. O3maxoMienue ¢ xojUiexnmedl okcHmoB. 9. O3HAKOMIEHHE CO CBOM-
CTBAM{ aMMMaKa.

10. KauecTrernas peaxuns Ha yriiekucisit ras. 11. Onpenenenye pH pacTBOpoB KHCIOTHI, METOTH
¥ BOJEL

12. Onpenenenve pH mavMoHHOrO ¥ s6I0YHOTO COKOB Ha cpese MmiofoB. 13. O3HAKOMIEHHE ¢ KO-
JIEKIIKel colled.

14. OzmaxoMuenne ¢ XONTGKIHEH BEIMECTE ¢ Pa3HbIM THIIOM KPHCTAIIMYECKOH peIneTku. YI3roToR-
JEHNE MOJIETIEY KPUCTAIIMIECKEX perreTok. 15. O3raxemense ¢ 06pasomM TOPHON MOPOJEL

Tema 4. Vismenenus ApoBCXoisSiue ¢ BeMeCTBAME

IlonsaTre apTeHuUM, CBA3AHHBIX ¢ H3MEHEHUSMHU, TIPOUCXOISIIUMY C BEINECTBOM.

SIBnieHus], CBA3AHHEIC C W3MEHCHHEM KPHCTAIUIMYECKOTO CTPOCHHS BEIIECTBA IIPU HOCTOSHHOM €ro
cocraBe, — (Qu3WYecKue sBIeHU. OU3uYecKue IBICHAT B XUMUK: JHCTHIUISLNS, KPACTAIH3AIIN,
BBIIAPVBAHKE W BO3TOHKA BEIIECTR, GUIbTPOBAHKE U HEHTPU(DYITHPOBAHHUE.

SlBneHus, CBA3AHHBIE C W3MEHEHHEM COCTABA BELIECTBA, — XHMWYECKHE DEAKIHH. IIpH3HaKu u
YCHOBKSA IPOTEKARWA XVWMHAYECKAX Deakiiuyi. Beolnenewme TEnnOTHI U CBETZ — pEaKHU TOPEHHMI.
Ionstre 06 3K30 - ¥ 3HIOTEPMUIECKIHK PEAKUHAX.

3aKCH COXPAaHEHMA MACChl BEMECTR. XAMUUECKHE YPABHEHNS. 3HAYECHHE HHIEKCOR U KOS(UIHeH-
T0B. COCTaBlIEHUE YPAaBHEHUH XUMHYECKUX PEAKITHH,

Pacuersr mo xmMEYecKuM ypapHeHHIM. Pelmnenue 3a7a4 HA HAXOXKICHWE KOJIWYECTBA, MAacChl HITH
o0BeMa IPOIYKTa PEaKIuy N0 KOJIHIECTBY, Macee Wi 00BeMY HCXOIHOTO BemecTna. Pacuers ¢ ue-



ITOJIb30BAHKEM HOHATHS «IOJ», KOTHA MCXOIHOE BEIECTRO AHO B BHIE PAaCcTBOpA C 3aaHHOW Mac-
COBO# 10JIeli paCTBOPEHHOI'O BEHIECTRA WITY CONCPIKUT ONIPEACIIEHHYIO HOMIO MIPHMECEH.

Peaxnuy pazioxenns. [IpeacTaBiesye 0 CKOpOCTH XUMMUYECKUX peakimid. KaranusaTopsl. DepMen-
Tel. Peakiuu coenuHenys. KatauTU4eckue W HEKATATHTHIECKUE peakiuyu, obpaTuMble 1 HeoOpa-
THMBIE PEaKIWH. Peakiyy 3aMenierus. Pan ak THBHOCTH METAJIOB, €70 HCMOIB30BAHUE UL [IPOTHO-
3UPOBAHUS BO3MOIKHOCTH NPOTEK2HNA PeaKuuii MEX Y META/UIaMH ¥ KUCIOTaMHM, Peakiiid REITECHE-
HUSL OJEUX METaJJIOB K3 DPacTBOPOB WX CONied ApyrWMM MeTainaMu. Peakiuu obmena. Peaxitiu
He#Tpanu3anyy. Y ClIoBUs IPoTeKanud peaxiuii obMeHa B pacTRoOpax A0 KOHIA.

Tuner xuMEgecKUX peaknuil Ha IpHMEDe CROHCTB BOJBL. Peakivs pa3ioXeHHs — 3JIEKTPONM3 BO-
JBl. Peaxiiy COeUHEHU — B3auMOJEHCTBEE BO/BI C OKCHIAMY METAITIOB B HEMETAIUIOB. Y CIIOBHE
B3aWMOJIEHCTRYS OKCHIOB METANIOB ¥ HEMETILIOB ¢ BoJo#. IlousTue «ruapokcuasny. Peakiuu 3a-
MEINEeHUs — B3aUMONCHCTRYE BOOK! ¢ MeTannavy. Peaknun obMeHa — THAPOIIKS BEMIECTR.
Hemoxerpaipn. [TpuMeps! Gu3vdeckux sBIeuwii: a) niasnenue napabuua; 6) BOroHKa HOJA MK
OGeH30UHON KHUCHOTEL B) PACTBOPEHUE OKPAUICHHBIX coyel; I) mudby3us AyITHCTHIX BEIHECTB C TO-
pAlIed NaMIOYKy HaxanuBaHUd. [IpumMepst XUMHYECKUK SBIEHUN: a) ropeHue mMaraus, docdopa; 6)
B3aUMOACHCTBYE CONAHOM KUCIOTEL C MpaMODOM UIIY MeJIoM; B) Iomydenue rugpokcuna Mend (11);
I') PaCTBOPEHHE MOIYYECHHOTO IRAPOKCHIA B KUCIOTAX; 1) B3anMoaeiicTere okcuna memnu (1) ¢ cep-
HOM KHCJIOTOY IIPH HarpPeBaHUK; €) DaiOKEHHe IepMaHTaHaTa Kanus; &) pa3NokKeHUe NepoKcuia
BOJIOPOJa ¢ NOMOINBI0 OWOKCHIZ Mapradiia ¥ Katajiashl KapTo(end WUIH MOPKOBH; 3) B3aUMOICH-
CTBHE Pa3baBNEHHBIX KUCHOT ¢ METANTAMY.

Jaboparopreie onwiTel. 16. Hpokanurarnwe Menyu B NIaMEHH CIUPTOBKE. 17. 3aMelneHre MEIH B
pacteope xnopuna Mery (11) xenezom.

Tema 5. Kparcruxyml.

[Tpocreiiime onepayy ¢ BEIMECTEOM
1. Tlparuna Texnuxu GezonacHocTr npu paboTe B xuMHYeckoM Kabuhere. I[TpueMsl obpalneHus c
nabopaTopHEIM 000pYAOR2HUEM M HarpeRaTeNbHBIMY NpubopaMu. 2. HabmomeHus 3a H3MeHEH UMY,
MPOUCKXONSINFMY ¢ TOPSITIeH CBEUCH, ¥ WX ONKCaHNe (JOMAITHUN YKCIIEPUMEHT). 3. AHaIIU3 IOYBLI U
BOIE! (ZOMAITHWH 3KcreprMenT). 4. [Ipusnaxy xuMudeckux peakiwid. 5. [IpHroToBIeHUe pacTBopa
caxapa ¥ pac4eT ero MacCcoBOH KONH B DACTBOPE.

PezepBHOE Bpems 3 ..

9 knace
I'naea I. [fesTopenne 1 obobmenue cenenwnl o Kypey 8 kiacea
bunapurie coemmnenws. Oxcuner coneobpasyionue u Heconeobpasyomue. |'HAPOKCHABL: OCHOBA-
HHS, aMBOTEPHEIE, KUCIOTEL. Cpeanye, KMCbe, CCHOBHEIE CONH.
OGo6iienue caerenuit 0 XuMAYECKUX peakimx. Knaccndukanys XUMAYECKAX PEAKITAN 110 pasimy-
HBIM OCHOBAHUAM: COCTaBY M YHCIY PEardpylomux ¥ 00pasyroIuxcs BEUIeCTB, TEITOBOMY 3¢ dek-
Ty, HaIPaBIEHUIO, H3MEHEHHWIO CTETICHEH OKUCICHHS YIIEMEHTOR, 0Opa3yioIMX pearnpyrolIue Bele-
CTBa, (ha3ze, HCIOIL30BaHII0 KaTAIH3aTopa.
IToHsTHE O CKOPOCTH XUMUIECKOH peaknny. OakTopsl, BIWSIONIHE HA CKOPOCTh XHMHYECKHX peak-
LM TIPHEPOKA PEArtpyIOIUX BEITCCTR, WX KOHIEHTPANXs, TEMIepaTypa, IJIOINaNs CONPHKOCHOBE-
HUS, Hajrgaue Katanusatopa. Karanss.
HemomeTpamus:
O3HaKOMIIEHHE ¢ KOJUIEKITESIMY METAIIOB i HEMETAIIIOB.
OsHaKoMIICHHE ¢ KOMIEKIASIMH OKCUIOB, KBCIIOT U CONeH.
3aBHCHMOCTE CKOPOCTH XUMMYECKOH PEAKIAY OT IPHPOJIbI PEArHPYIOIINX BEIIECTS.
3aBUCHMOCTE CKODOCTH XUMHYECKOH Peakiiy OT KOHIEHTPAIIWY PeardpyIOLIHX BEIECTB.
3a8BHCAMOCTE CKOPOCTH XUMEYESCKON DEakiIiy OT TUIOMATH CONPUKOCHOBERFS PearupyoiuX
BEINECTR («KUMALIHR ClHo%y ).

® 32BHCHMOCTH CKOPOCTH XMMUYECKOW DEAKIHY OT TEMIIEPATYPEI PEArupYIOIIUX BEIIECTB.
JlaGopaTopubie OHLITH

1. BsammopelicTBre aMMUaKa W XITOPOBOIOPOIA.

2. Peaxuus HelTpanvzanuy.

e © e e 6



Ha6mopenne tennmosoro 3Gdexrta peaknuu HeATpair3auy.

RaaumoeticTue ceproli KuchoThl ¢ okcraom Menx (II).

Pazoskenye MepOKCHIa BOTOPOIa C IOMOIIBIO KaTanassl KapTodems.

3aBMCHUMOCTS CKOPOCTH XHMHYECKOR PEaKIMi OT IPUPOMBI pearupyIoIyX BEMECTB Ha IIpH-

Mepe B3auMOMEHMCTBHS pPacTBOpOB THOCYIb(ara HATPUA W XJIopuiaa Gapus, THOCYIB(aTa

HATpHs ¥ CONIHOM KUCIOTEL

7. 3aBHCHMOCTH CKODOCTH XMMHYECKOH PEaklMH OT HPUPOIBI METAIIOB TPU WX BIaUMOJCH-
CTRUY ¢ COJISIHOM KHCIIOTOH.

8. 3aBHCHMOCTE CKOPOCTH XMMMYECKOH pPeakliy OT MPUPOJIBl KACIOT IIPY B3aMMOJIEHCTBHU HX
€ KEINIe30M.

9. 3aBHCHMOCTH CKOPOCTH XKMHUECKOHN PEAKLINY OT TEMIIEPATYPBHL.

10. 3aBHCHMOCTD CKOPOCTU XUMHYECKOU PEAKLMK OT KOHIEHTPAIWH.

11. 3aBHCHMOCTE CKOPOCTH XUMEYECKOR Deakiuy OT IUIOMIANH CONPUKOCHOBEHUS PearupyroIux
BEINECTB.

12. 3apUcUMOCTE CKOPOCTH XMMUUECKOA pEakiiny OT KaTalu3aropa.

Ehilh 4 e

Firapa [i. Xumuageckue peaknys B PAaCTRODAX IEKTPOAHTCE
IMousitiie 06 2NEKTPONHTHYECKOH NUCCOLUAIHA. SICSKTPONATEL H HEINNEKTPONHTEL. Mexanusm auc-
COLIMAIKHA 3JIEKTPONNUTOR C PA3IHIHLM XapakTepoM cBs3H. CTeneHs MEKTPOIMTHIECKOH TUCCOIIHa-
nuu. CunbHEie ¥ cl1absle JIEKTPOIUTEL
OCHOBHBIE TONOMKEHHUS TEOPUH IEKTPONUTHYECKOH mucconmamyy. Krnaccuukands MOHOB M HX
cBoO¥icTB. KMCIOTEI, OCHOBAHHMA M CONHU KakK >NeXTPOJUTEL. Mx knaccudukanus ¥ JucCormanis.
OGIue XUMEYECKHE CBOWCTBA KWCIOT: U3MEHECHUAE OKPACKi MHIWKATOPOB, B3AUMOJIEHCTBHE C Me-
TajiaMK, OKCHAAME ¥ THAPOKCHIAMH METAIIOB W colliMd. MoneKyIspHble W HOHHBIC (IIOJNHbIE H
COKpalieHHbIE) YPaBHEHNs peaxiiuil. XuMugeckuii CMBICIT COKpAIEHHBIX YpaBHEHHH. Y CIIOBHSA TIPO-
TEKaHHS PeaKIiuil MEXIy 3AEKTPONHUTAMA 10 KOHIA. Pg/ akKTHBHOCTH METAlIJIOB.
Obmue xumMyuueckue CBONCTBa HIENOYEH: B3aUMOAEUCTBHE C KMCIOTaMH, OKCHJIAMH HEMETaJUIOB,
conmsavu. O6Imye XUMHYECKUE CBOMCTRBA HEPACTRBOPUMEIX OCHOBAHHMN: B3aUMOJEHCTBYE ¢ KHCIOTaMU,
PasNioKEHAE NPY HATPERAHUHY.
Ob1mue XuMUHECKHE CBORCTRA CPEIHUX COJieH: B3alMOICHCTBHE C KACIOTAMH, HIEJI0YaMHy, COTIAMHE U
MeTaiaMy. BlauMonecTBHE KUCTBX CONEH CO HIEMOYAMH.
Tunponms, kax obMenHOe R3aUMOICHCTRYE CONIEH ¢ BOMOH. ['MIPOIIM3 COMIH CHUITBHOTO OCHOBAaHUS W
cnaboit kucnoTh. [uaposius comu criaboro OCHOBaHKS W CHIbHOM kucnotsl. Hixama pH.
CBoticTBa KMCNOT, OCHOBaHUH, OKCHIOB ¥ COJEH B CBETE TEOPHHU 3IEKTPOIUTHIECKON NUCCOIHAAA
¥ OKHCIIYTENEHO-BOCCTARORUTEIIBHEIX PEAKIHH.
JeMoHCTpR Y.

e VcmeiTanye BEIIECTR H UX DAaCTBOPUMOCTE Ha 3JEKTPOIIPOBOJHOCTS.

e 3aBHCHMOCTB 3IEKTPONPOBOIHOCTH YKCYCHOH XKCIOTE! OT KOHIIEHTPAIIKHK.

e JIRWXEHHE OKPAIEHHBIX HOHOB B 3MEKTPHYECKOM TOJIE.

o OmnpeneneHue xapakepa cpelisl B PACTROPAX CONEH.
JlabopaTopubie OEBHITEL.

13. Jincconnanyst cnabeix 31X TPONATOR Ha IPAMEDE YKCYCHON KHCIOTEL

14, smesenvie OKpacKy UHIMKATCDOR B KMCIIOTHOM Cpefie.

15. Peaxniysa HeHTpaNnu3alidy paCTBOPa RICHOYH PA3TUUHBIMY KUCIOTAMH.

16. Honyuenue runpoxeua menu (1) v ero B3aumopeiicTsue ¢ pa3nUYHBIMY KACKOTAMH.

17. BzaumMoelicTBIE CHIBHBIX KHMCIIOT ¢ THApOKcHnoM Meau (1I).

18. —20. B3auMONEHCTBIE KHCIOT C METAIIAMH.

21.KauecTeennas peakiys Ha kapOOHaT — HOH.

22. TlomyydeHue CTyIHs KPEMHREBOW KUCHOTHL.

23. KauecTReHHas peaxiiys Ha XJIOPUI- WM CYIbhaT-HOHBL.

24. ViaMeHeHMe OKpacky HHAMKATODa B IMENOYHOH cpere.

25. BauMoAeHCTBHE INENOYEH ¢ YTIEKUACTBIM Ta30M.

26. KagecTpeHHAs peakiikis Ha KaTUOH &MMOHHL.



27. Honyuenue ruapoxeuna menu (1) u ero pasnoxenue.
28. BaauMoeciicTRrHE KapOOHATOB ¢ KUCIOTAMHU.
29. BzaumopekcTarie xeneza ¢ pacTBopoM cyibhara menu (11).
30. Iomyuenue runpoxeuna xenesa (11).
Ipaxrugeckne paboTo:
1. CgoficTRa KHCIOT, OCHOBAHHH, OKCH/IOB ¥ COJieH B CBETE TEOPHHU IEKTPOTUTHIECCKON AUCCO-
LUALMHA ¥ OKHCIUTEIEHO-BOCCTAHOBUTENBHBIX PEaKIUK.

I'naga i1l Hemeraninl M WX COCHMMLHHA

CrpoeHue aTOMOB HEMET2NIOB W WX ronoxernue B Ilepuonuueckoii cucteme. Psn sinexTpoorpulia-
TelbHOCTU. KpHeraniuyeckue pemeTkd HEMETANIOB — IMPOCTRIX BEINECTB. AJUIOTPONHS H €€ NpH-
yHHbl. Du3UYeCKue CROMcTBA HemeTaioB. OOIMye XMMHYECKHWe CBOMCTBA HEMETAIIOB: OKHCIIH-
TEINBHBIE ¥ BOCCTAHORUTEIEHBIE.

["anorensl, cTpoeHUE UX aTOMOB ¥ MONeKYJl. DUIHUECKHe U XUMHYECKUE CBONCTRA I'ajlOT€HOB. 3aK0-
HOMEPHOCTH M3MEHEHHS CBOHCTB Iajior€HOB B 3aBHCHMOCTU OT WX noioxenus B Ilepuoguueckoi
cucreme. Haxo)xnenue raforeHOB B IPUPO/IE W KX NONYYeHHUE. SHAUCHHAE U IIPUMEHEHHUE IalOreHOB.
I'anoreHBofOpobl H COOTBETCTBYIOINHE WM KUCIOTHI IUIABHKOBAad, COJIHAs, OPOMOBOIODOIHAM,
unojosoiopoaras. 'anoreaunsl. KauecTBeHHRBIE peakuy Ha rajloreHu-uossl [Ipumenenue coemu-
HEHUY raJIoTeHOB 1 uX DHONOTHYECKas polib.

O6mas xapakreprcTUKa 3neMeHTOB VIA — rpynmnel. Cepa B IpUpojie U ee IorydeHue. AJIOTPOITHEIE
MoarbrKaniy cephl 4 €€ CBOUCTRA. XHWMWYECKKE CBOKCTRA CEPHI U €€ IPUMEHEHHE.

CepoBoopon: CTPOECHUE MOJSKYJIEL, (PU3HUYECKHE U XHMHYECKHE CBOMCTBA, TOIYUYEHUE W 3HAYCHUE.
Ceporonopoauas kucnora. CynbOunst 4 ux 3aaueHde. JIroMuHObODSL.

Oxkcun cepst (IV), ceprucras xucnora, cynsdbutsl. KauecTBeHHAs peakiys Ha CyIbOUT-HOH.

Oxcun cepst (VI), cepras xmcnota, cymsdarsl. Kpucramrornaparsl. KadecTBeHHAd peakiusa Ha
Cynb(ar-noH.

Cepras xucI0oTa — CHIBHBIA ekTponut. CRolicTBa pa3GaBieHHON CEpHOM KUCNOTH, KAK THIHYHOM
KHCIIOTEI: B3aUMOJIEHWCTRUE C METaUlaM¥, CCHOBHBIME U aM(OTEepHLIMH OKCHIIAMH, OCHOBAaHUIMH U
aM(QOTEPHBIMU THAPOXCHIAMM, COMIAMY. KaueCTBeHHAS Peakys Ha Cyab(aT-HoH.

Obias xapakTepucTHKa 3IeMEHTOB VA-rpymimsl. A30T, CTPOSHHE aToMa ¥ MOIEKyJIblL. Duizuyeckue
M XHMUYECKUE CROMCTRA U TPUMEHEHNE a30Ta. A30T B IPUDOZE U ero OHOIoTHUecKas polk.
AMMUAK, CTPOSHHE MONEKYNBl U (du3nuyecKue CBOHCTRA. AMMHAuYHas BOJA, HAINATBIPHBIA CIHUPT,
IHJIpaT aMMuaka. JIOHOpHO-8KIENTOPHEIH Mexauu3M 06pasoBaHHs KaTHOHA aMMOHUS. BocCTaHOBH-
TeNbHBIE CBOMCTRA amMMuaka. CoNl aMMOHHMA U WX npuMeHenre. KayecTBeHHas peakiiis Ha KaTHOH
aMMOHUS.

Oxcunpr azota: HeconeoOpasylomue U KACIOTHRE. A30TUCTad KUCIOTa W HUTPUTEL A30THAs KHCIO-
Ta, €€ ONyUeHue U croiictsa. Hutpatsr

Docdop, cTpoeHue atoMa u ainpoTponus. @ochumer. ®ochun. Oxcun hochopa (V) u oprodocdhop-
Has kuciora. Docdartsr. DochopHete ynobpeans. MHCeKTHITHEL

ObInas xapaKTepHCTHKa 3MEMEHTOB IV A-rpymiibi: 0COGEHHOCTH CTPOSHMS aTOMOB, NMPOCTHIX BE-
IMECTB W COCMWHEHMH B 3aBHCHMOCTY OT TIONOKEHUs 211eMeHTOB B [leproandeckoi cucreme. Yrie-
POJI. AJUIOTPOIIHEIE MOJUMUKAYY: alMas, TpaduT. AMOpdHBIA YIIepo]] | ero COpTa: CaXa, AKTHBH-
poBaHHbIH yrons. AncopOuzs. XuMudeckre CBOHCTBa yriepoa. KOKCOXHMHYECKOE IPOU3BONCTRO
H €ro npomykuusi. KapOumsr.

Oxcun yroepoza (II): cTpoenne mMorexymsr, moiaydenue u ero ceoiictea. Oxeun yriaepona (IV): crpo-
€HUE MOJCKYJIEI, OJIyYeHNHE U €r0 CBOMCTRA. YroybHas kuciaora. Colu yroabHOU KACIOTEL Kapbo-
HaTh! ¥ FHApoKkapOboHaTHL. TexHuueckas 1 nuinesas coua.

Heopranuueckue # OpraHuuecKye BEMIECTBa. Y IIIEROIOPOIbL. XHMHAYECKOE CTPOEHHE OPraHWYECKHX
BEINECTB, KaK MOPANOK COSTUHEHNS aTOMOB B MOJEKYJIE TI0 BATEHTHOCTH.

Mertas, 31aH, Kak NDEIETbHBIE YIJIEBOAOPOARL. DTHIEH ¥ QUETHIIEH, KaK HENpeIeIbHbIe (HEHACk-
IIEHHEIE) YITIEBOAOPO/ibl. 1'OpeHue yriaeronopo1oB. KauecTReHHBIE PEAKIMU HA HEPEACIBHEIE CO-
EIUHEHES.



DTHNOBBIH CIHPT, ET0 MONYYEHHE, IPUMEHEHEE H QH3HOIOTUYECKOe NeHCTREE. TpexaToOMHbIH CIUpPT
rmunepus. KagecTReHHas peaklis Ha MHOTOATOMHBIE CIIMPTHL YKCYCHas — TPEJICTABUTENh Kilacca
KapOOHORBIX KHCIOT.
KpeMmuwii, CTpoeHHe ero atoma | ceoyictsa. Kpemuuii B mpupose. Camamans! i cuiad. OKeu KpeM-
Hus (V). KpemHuerag KECHOTa U €€ COJiH.
[Tpon3BOACTRO CTEKIIA U LIEMEHTa. [IPOyKIis CUIMKATHOH TIPOMBILIICHHOCTA: OTITHIECKOE BOJIOK-
HO, Kepamuka, hapbop, Gasuc. ONTHIECKOE BOJIOKHO.
Hemeranisl B npuposie. @pakiMoHHas TIEPErOHKa JKHIKOro Bo3Ayxa Kak crocod MOnydYeHHs KUCTIO-
pona, a30Ta, aprona. [lomyuerwre docdopa, KPeMHHES, XJI0pa, HOA. DIEKTPOIA3 PACTBOPOB.
IMonyvenue cepHOM KUCIOTHL CBIDHE, XHMH3M, TEXHOJIOTMYECKas CXema, METOJ KHIAMEro CIos,
NPUHIENEL Temoo0Mena, TpoTHBeTOXa ¥ nupKynanuya. OneyM. [Ipon3BoncTEO aMMHaka: ChHIPBE,
XUMH3M, TEXHOROTUIECKAs CXEMa.
HemorcTpaims
o KONIexing HEMETAILIOB.
Moienu KpACTAUIHYECKIX PEMEeTOK HEMETALIOB: aTOMHBIE B MOIIEKYIIAPHBIE,
O30oHaTOp ¥ NPHHUMIIEL €70 PaboThL.
T'OpeHue HEMETALIOB — IPOCTHIX BEIECTB: Cephl, Hoc(Oopa, APEBECHOTO YTIIA.
G6pasiisl raloTeHOB — IPOCTHIX BEINECTB.
BzaumMoeHcTBHE rajioTeHOB ¢ MEeTallIaMH.
BrITecnenue xi1opa 6poMOM Wik HOJ1a U3 PACTBOPOB UX COJIEH.
Konnexuys NpUPOIHLIK COSAUHEHUH XII0pa.
BlamMoIeHCTRAS CEephI ¢ METaIIaMH.
'open#e cepbl B KHCHOPOIE.
Komnexuus cynbOUumHBX Py
KayecTBenHas peakuys Ha CyaAbOHI-MOH.
O6ecrieurBanre OKPAINEHHEIX TKaHEH U [IBETOB CEPHUCTHIM I'a30M.
B3aumMoiefcTRHE KOHIEHTPUPOBAHHON CEPHON KICIIOTHI C MEIBIO.
ObyrnuBannie OPraiugeCcKyx BEecTB KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTOH!.
Jinarpamma «CoCTaB BO3IYXan.
BuneodparmenTsi u cnains «IItuusn Gazaps.
Tonygenue, cobupanyie i pacrno3HagaHie aMMUAaKa.
Pasnoxerue Ouxpomara aMMOHYAL
Baumoneicterue KOHIICHTPUPOBAHHOR a30THOM KUCIIOTHI C MEZBIO.
I'opeHue 4epHOTo f1opoxa.
PasnoxeHne HUTpaTa Kajlys i TOPEHHE IPEBECHOTO YTOIbKA B HEM.
O6pasiipl IpUpoHEX coelrHEHUH hocdopa.
Fopenue pocdopa Ha BO3IYXE ¥ B KUCIOPOJE.
Honyqensre Oenoro dochopa U UCHBITAHKHE €r0 CBONCTS.
Konnexnus «O0pa3ubl NPpHUPOIHLIX COSTUHEHUHN YTIIepoar.

Hoptper H.J. 3enznckoro. ITornoineHne akTHBUPOBAHHBIM YTJIEM PacTBOPEHHBIX
BEIMIECTB UITH Ta30B.

YeTpoHcTBO IPOTHROTA3A.

Moreny mMonexyn MeTaHa, 3TaHa, 3THIICHA, alleTHICHa.

BaamvopelicTaue sruneda ¢ OpoMHOM BOA0H U pacTBOPOM TIEpMaHIaHaTa Kalus.
Ob1mmue X¥MUYeCKUE CROHCTBa KUCIOT Ha IPUMEPE YKCYCHOM KHCIOTHL.
KayecTseHHas peakuyd H2 MHOTOATOMHEBIC CITUPTHL.

Konnexius «OOpa3iis! TPHPOIHEIX COSHHHEHUH KPEMHUD).

Komexiis cTexna, KepaMuKu, HEMEeHTa ¥ W3Ieui W3 HUX.

o Konnexuus IpOAyKIIHYA CHINKATHOH IPOMBINICHHOCTH.
nmasa V. Metannsl 1 ¥X cCOeTHHETNS.
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MarepHaarHo - TEXHHYECKoe B HE(opMaiHOHHO - TEXHEIECKOE obecrnievcHIe BPeIMeETa.
Iepeuens nabopamoprozo 060pYOCEaAHUA, NPU BLINOTHEHUU NPAKMUYECKUX pabom no xumuy 3a Kypc
OCHOBHOU 0DWel WKObL.
1. IIpu6opsi i 0GOPyaOBAHKE ISl IPAKTHIECKON pabOTHL
O6Gopyrosasue:
MukponabopaTopus XUMHYECKas;
NIPOOKPKH CTEKIAHHBIE,
KOIOBI KOHHYECKHE;
CTaKaHbl CTeKISHHEE Ha 50 MIT;
MATOYKY CTEKIISHEDIC,
TpyOK# COEIUHUTENbEEIE: CTEKILIHHBIE, PE3MHOBEIE;
poOKH pe3UHOBEIE,
CIIAPTOBKH;
JePIKATKY LA IPOGHPOK;
ITATUR JiabopaTOPHEI;
INTATUB U NPOOKPOK;
BOPOHKA CTEKJISHHA;
busTp;
CIYYKY;
acbecToBas CETKA,
JTY9UHHKH.
2. PeaxTuBsl:
KHCJIOTBI: CONSHAs, CEPHAst, 230THAL;
IIETOYH: TUAPOKCHU HaTPUs, THIAPOKCH] KaJIBIIHS,
ocuopanus: ruapoxcun mend (1) , ruapokenn xemnesa (Ii);
cony: KapGOHAT KalbIums, XNopra Harpus, xnopua Meau (II), nutpar cepebpa, xmopun 6apus, kKap-
GoHaT HATPHS, XJIOPHL aNOMHUHKSA, TIEPMAHTaHAT Kajlvis, HUTPAT Kams, MEIHBNI Kynopoc, cyibbar
xenesa (I11), cynsdar nurka, cynephocdar, amMMuagHas CENUTPa, MOYEBHHA (KapbaMuI), XIOPHI
Kanug, CYIb(AaT HATPpWs, CHINKAT HATPUst, CyJIbhaT amFOMHHNS;
IIPOCTEIE BEIECTRA: YOk, UHK, KENe30, alFOMUHMH, MarHul, MeJIb, CBUHEII;
CIIOMCHBIE BEDIECTBA: MDAMOD, caxap;
WHIUKATODEL;
oxcuer: Memau (11), oxecnn maprazia (IV);
3. TCO:
KoMmnsioTep, npoextop; AHTEPAKTUBHAS IOCKA
Onexrponusie nocobus, CD-mucku 0o Temam:
- HEOPraHWYECKast XAMILT,
- OpPTaHHYeCKas XUMHUS,
- oOnIas xuMus;
- BUPTyanbHad 1abopaTopms.
- Wurepuer



MIAHYPYEMBIE PE3YJILTATEI OCBOEHUS VUEBHOI'O IIPEIMETA «XUMIS» C
ONYCAHMEM VHUBEPCAJILHAIX VUEBHLIX IEACTBEN, IOCTUT AEMbIX OBY-
GAFOHIMMUICH

JIuunocinHbie pe3yavingnis

Ob6yuarowuiics ROLYHUM 803MONCHOCTS ONA (hopMuUposanus credyiouux auinocmuvix YV

OlIpeNeNeHue MOTHBAMK U3Y9IeHH yueOHOro MaTtepuaa;

OIIEHMBAHUE YCBaNWBaeMOro y4eOHOro Marepualia, MCXOIS W3 CONMANBHBIX M JTMYHOCTHBIX
[EHHOCTEH;

TOBBIIIEHTE CBOETO 00pa30BaTENEHOTO YPOBHS U YPOBHS FOTOBHOCTH K H3YUYCHHIO OCHOBHBIX
HCTOPHYECKKX COOBITHH, CBA3aHHBIX C PA3BUTHEM XMMUY 1 00IHECTBa;

3HAHKE IPABHUII [IOBEJICHHS B YPE3REMUatiHBIX CUTYAIUSIX;

OliIEHWBaHHWE COIMATBHON 3HAUMMOCTH TPOEeCCHid, CBA3aHHbIX C XUMUEH;

BlIQJICHHE TpaBuiiaMye 0e30MaCHOro OOpalleHWs C XUMHYeCKMMH BemlecTsamMu H 00opy-
JTOBaHHUEM, TIPOABICHUE SKONOTHYUECKOH KyILTYPhL.

Memanpeonmentrsie pe3yibmanisy

Pezynamuenvie
Obyuarowuiics nORYYUm 803MOICHOCb O3 POPMUPOBAHUA credylowux pecyramusholx Y'Y/

HeJierolaradye, BKIIOYas MOCTaHORKY HOBBIX [ejiel, npeobpa3oBaHne MpakTAYeCKON 3a1a49u
B [IO3HABATERHYIO, CAMOCTOATE/IBHBIN aHalli3 YCIOBUH JOCTHIKCHU IEMH Ha OCHOBE y4éTa Bhije-
TIEHHBIX YYWTEIEM ODUCHTHPORB CHCTRAS B HOBOM yueOHOM MaTtepHale;

NaHUPORAHUE [TYTH AOCTHIKEHUA HENeH;

YCT@HaRECHKE 1IENEBEIX MPUOPATETOB, BBIICICHHE ATTCPHATHBHEIX CIIOCOOOB HOCTHIXEHHS
1enn 1 Beibop Haubonee sddexTusHoro cocoda;

YMEHUE CaMOCTOATEIEHO KOBTPOIMPOBATE CROE BPEMA U YIIPABIATh UM;

YMEHHE NPUHMMATE PENIEHUS B NTPOOIEMHON CUTYaITUH;

TOCTaHOBRKA yueOHBIX 3afiay, COCTaRNCHUE TJIaHa U NIOCHEJ0BATENbHOCTH ACHCTBIN;

opraHuzaius paboyero MecTa npy BEITOTHEHHN XMMHYIECKOTO 3KCIEPHMEHTA;

IIDOTHO3UPOBAHKE PE3YNLTATOR O0YUEHNs, OLIEHUBAHHE YCBOEHHOIO MaTepHana, OleHKa Ka-
YECTBA W YPORHS MONYUSHHBIX 3HAHWH, KOPPEKIHs TiaHa # crocoba MeiCTBHIS IpH He0OX0OAUMOCTH.

Hosnasamenvrvle
Obyuaiomuiics NOXyuum 803MOACHOCL 0151 POPMUPOBAHUS Cledylowux nosHasamenvivix YV/I:

TIOMCK ¥ BBIJIENEHHE MHMOPMAIIAH;

aHanu3 ycnopui u TpeGoranwit 2anaun, BEIGOD, COMOCTARIEHHE U 0DOCHOBaHUE crocoba pe-
IICHUS 320a4H;

epi00p Haubonee 3ddexTuBHELIX CIOCO00B PEIneHHS 3alavd B 3aBUCHMOCTH OT KOHKDETHBIX
YCHOBUH;

BBIIBUACHHUE U 000CHOBaHHE T'UNIOTE3kL, BEIOOD crocoba e€ poBepKu;

CaMOCTOSTENRHOE CO3[JaHUE AITOPRTMA JEATCIILHOCTH [IPH PEIEHHH ITpobiieM TBOPYECKOIo U
MOUCKOROTO XapakTepa;

YMEHUS XapaKTepH30BaTh BEIECTBA 110 COCTARY, CTPOSHHIO H CBOUCTBAM;

OIIMCHIBAHHE CROMCTB: TBEPIBIX, KUNKWUX, Ia3000pasHbIX BEINECTB, BBLIICICHHE WX CYIIe-
CTBEHHEIX IDH3HAKOR,

H300pAKEHUE COCTARA IIPOCTEHINHX BEINECTB C TIOMOIIBIO XMMIYECKHX (GOPMYI W CYNIHOCTH
XUMHYECKUX PEaKIUA C NOMOIIHIO XUMUIECKHX YDaBHEHUH;

NPOBEACHNUE HaOMFONICHMAH, ONKUCAHUE NPU3HAKOB H YCIOBHH TEUEHUA XHMUYECKHX PEAKIIHH,
BBIITONTHEHAE XMMUWYECKOTO SKCHEPHMEHTA, BHIBOJLI Ha OCHOBE aHAM3a HAOIONSHHH 32 3KCIepH-
MEHTOM, PELICHEE 32/1aY, ONYYECHLE XUMUIeCKOH HHbOPMAIWH U3 Pa3THYHBIX HCTOUHHKOB;

YMEHUE OPraHU30BEIBATE UCCIIEIOBAHYUE C [IENBIO ITPOBEPKY TUIIOTES;

YMEHUE HeNaTh YMOAKIIOUCHNSA (MHIYKTUBHOE W IO QHATIOTHY) U BBIBOJBL,




ymeH#e 00BEKTUEHO ONEHHBATh HHGOPMAIKIO O BEWIECTBAX 1 XMMWIECKHX MPOLECcaX, KpH-
THYECKH OTHOCHUTHCE K IICeBIoHayqHON HHbopManuy.

KommyHnukamusnble
Obyuariowuiicss NOXyuum 03MOJNCHOCHL 0N (HOPMUPOBAHUSL CIEOYIOUUX KOMMYHUKAMUBHBLX
YVIi:

TONHOE ¥ TOUHOE BEIPOKEHHE CBOUX MBICIEH B COOTBETCTBMY ¢ 3a/1a4aMy U yCIIOBUIMH KOM-
MYHUKAHAE;

aleXBaTHOE UCIOIB30BAHME DEYESBRIX CDPEJICTR I YYacTus B JAMCKYCCHUU M apryMCHTAliAH
CBOEH NO3UIHY, YMEHHE NPEICTABNATE KOHKPETHOE COJEpKaHue ¢ COOOIEHHEM ero B IIMChMEHHOH!
W yCTHOMN (opMme, ONpeelienne Cloco60R B3auMONEHCTBHS, COTPYIHHIECTBO B MOKCKE 4 cGOpe HH-
¢bopmanuu;

oTpenenenne CrocobOB BIaNMOAEHCTBIS, COTPYIHHYECTBO B TIOWCKE H cGope HHbOpMallHH,
y4acTHe B AMAaiore, aHuposanue obmux cnocoboB paboThl, MPOSBICHHE YBAKUTEIBHOTO OTHOIIE-
HHS K OPYTUM YYaiuMes;

ONHCAHME CONEPIKAHWS BBHIMONHAEMEIX NEHCTBUH € IENBIO OPHEHTHPOBKH B IPEAMETHO-
MPAaKTHYECKOH JEATENHHOCTEH,

YMEHHS YIATHIBAT PA3HBIE MHEHHS ¥ CTPEMHTBCH K KOODIMHALMM DasTHyHbIX MO3HIHE B
COTPYIHHYECTBE;

BOPMYTHDOBATH COOCTBEHHOE MEEHHE ¥ [OSHIIEFO, apryMEHTHPOBRTS U KOOPIMHUPOBATE €8
C MO3UIHAMY HAPTHEPOB B COTPYAEWUECTBE NpH BEIPAGOTXE OOMIETo pElIeHKs B COBMECTHOH mes-
TENbHOCTY;

OCYIICCTRIATH B3aWMHBIM KOHTPOIL W OKa3biBaTh B COTPYIHWYECTBE HEOOXOIUMYIO B3aH-
MOIIOMOIIIE;

TIaHEPOBRATE 06MIMe CIoco6bl PaboThl; OCYIIECTBIATE KOHTPOMb, KOPPEKIHIO, ONEHKY ICH-
CTREH napTHEDA, YMETh yOeKAaTs;

HCTIONB30BATE BICKBATHBIE S3EIKOBBIE CPENCTRA UL OTOODKEHMS CBOMX YYBCTB, MBICIEH,
MOTHROE ¥ ToTpebaocTeil; oTo6pakars B peun (omucanue, 00bICHEHUE) COACPIKAHNAE COBEPITACMBIX
nedcTBHl, XaK B HOpME rPOMKOMN COIMATN3HPOBAHHON Peyl, Tak U B opMe BHYTPEHHEH pedH;

DA3BHBATE KOMMYHUKATHEHYIO KOMIIETEHIIMIO, WCIIONE3YS CPENCTBA YCTHOH M IMCBMEHHOH
KOMMYHUKALIM Tpu paboTe ¢ TeKcTaMy yueOHuKa ¥ JOMONHUTENBHON JTHTEPATypOH, ClIPaBOTHEIMH
TabIUIaMY, IPOSRIATE FOTOBHOCTE K YBRKCHUIO HHON TOUKM 3DEHMA IPU OOCYKACHUH PEe3ynbTaToB
BBINOTEEHHON paboThL.

Ilpedmemstsie pe3yiibnianb

Obyuarowutics HaYHUMCH:

TIPUMEHATEH OCHOBHEIE METOIB! TO3HEHNAL: HaOIOJEHHE, W3MEPEHHE, YKCIICPHMEHT,

OTIKCHIBATE CBOMCTBA TREPIBIX, WHIKIX, Ta3000pa3HbIX BEINECTB, BBIICII UX CYIIECTBEHHBIC
[IPH3HAKE.

PaCKPEIRATH CMBICH 3aKOHA COXDAHEHHMS MACCEI BEIECTB, AaTOMHO-MOJIEKYIIIPHOA TEOPHY;

Pa3NIMLaTE XUMWSECKUE 1 GU3XUeCKue SBICHYS, HA3BIBaTh NIPH3HAKA U YCIIOBMS ITPOTCKAHMA
XAMHYCCKUX DEAKIii;

cobmomats npasuiia 6esonacHo paboTel IIPHU NIPOREISHHY ONIBITOB;

TI0/IB30BaTECS 1abopaTopEEM 060Dy IOBAHUEM H HOCYNOH,

HoNy4ars, cobupaTs razoofpasHeie BEMECTBA W PACIO3HABATD UX.!

XapaKTEPH30BaTh MUAHUECK¥E ¥ XUMAYECKHE CBOMCTEY OCHOBHBIX KIIACCOB HEOPraHWYECKHX
COENVHEHEH, TPOROINTE ONbITHI, MOXTREPKIAFOINNE XUMHUYECKIE CBOUCTBA H3VICHHBIX KIJaCCOB HE-
OpraHyYeCcKyuX BEIIECTS;

PaCKPBIBATH CMBICT TIOHATHS «DACTBODY, BBMYHCIATH MacCOBYIO HOIHO PaCTBOPEHHOI'O BEIIE-
CTBa B PACTBOPE, TOTOBHTH PACTBODE! ¢ ONPEENEHHON MACCOBOK IOJISH PaCTBOPEHHOTO BEMIECTRA,

XaPaKTEPU30BATE 3ABMCHMOCTS (DHAUYECKHX CBOFCTB BEMIECTB OT THIA KPHCTALIMYCCKOH
PEIIETKY, ONPENENATEH RUM XHMUYECKOH CB37 B HEOPTAaHHYECKUX COCTUHECHUSX,




PACKPEIBATL OCHOBHBIC HONOMKEHUS TSODUH 3NEKTPOIUTHYECKON JMACCONMAIINHE, COCTABIATh
YpaBHEHHUS 3IEKTPONUTHUECKON [UCCONUANIH KUCIIOT, MeNodYeH, CoNelt M peakiuii HOHHOro 0OMe-
Ha;

PacKpLBAaTh CYNTHOCTh OKHCIHTENbHO-BOCCTAHOBUTENBHBIX PpEaKI|i, ONpEeNcsTh OKHUC-
TUTENH ¥ BOCCTAHOBUTEIE, COCTARIISTE YPABHEHHS OKHMCIUTEIBHO-BOCCTAHOBHTENBHEIX PEaKiiuil;

Ha3pBaTh GAKTOPKI, BIAMSIOMNE HA CKODOCTE XUMUYECKOH PEeaKIiy;

XapaKTepPH30BaTh B3a¥MOCBS2b MEXAY COCTABOM, CTPOCHWEM W CBOWCTBAMH HEMETALIOB W
METaIOB;

[IPOROAUTE OIBITH 1O TONYYEHRIO W H3YYEHWIO XUMHUIECKUX CBOMCTR Pa3NUIHBIX BEIIECTR;

rpaMOTHO 00pAATECSA ¢ BEIIECTBAMY B [IOBCENHEBHOM KU3HH.

ObOyuarowuiica nonyuum 803MONCHOCIb HAYUUIILC.

BEIIBATATH ¥ NIPOBEPATH SKCHEPHEMEHTAIIBHO THIOTE36! 0 XHMHYECKHX CBOMCTRAX BEINECTB Ha
OCHOBE WX COCTaBa @ CTPOCHUS, WX CHOCOOHOCTH BCTYNATh B XUMHYECKUE PEAKIUM, O XapaKTepe U
MIPOAYKTAX PA3NMIHBIX XUMHIECKYIX DEakIIHi;

XapaKTEePH30BaTh BEIIECTRA IO COCTaBY, CTPOSHUIO ¥ CROWCTRAM, yCTAHABITMBATE IPHIAHHO-
CJIE/ICTBEHHEIE CBA3K MEKIY FAHHEME XapakTePHCTHKAMY BEINECCTRA;

COCTaBIIATh MOJEKYIAPHEIC U NOIHLIC HOHHBIC YPaBHEHUS IO COKpalIEHHBIM HWOHHBIM YpaB-
HECHHIM,

MPOTHOZMPOBATE CIIOCODHOCTH REMIECTBA MPOSBILITE OKHCIUTENBHBIE WM BOCCTAHOBHU-
TEJIBHBIE CBOACTBE C YYETOM CTETieHEe! OKUCIERHS IIEMEHTOB, BXOJIAIIUX B €70 COCTAB;

BRIIBUIaTs W IIPOBEPATH SKCHEPUMEHTAIBHO THIIOTE3BI O DPEe3ybTaTaxX BO3NEHCTBHA pas-
NHYHEX GaKTOpOR Ha H3MEHEHHE CKOPOCTH XHMUYECKON PEaKIIyuy;

UCHONB20BATh PYOOPETERHbIEC 3HAHUS JUIS YKONOTMYECKHA IPaMOTHOIO IOBEICHHS B OKpY-
Karollek cpene;

MCTIONB30BATh PUCOpPETEHHEIS KIOYEBEIE KOMIIETEHITHY TPH BEIIOIHEHUH TPOEKTOB U pe-
HMIeHHH y4eOHO-HCCIENOBATENBCKIX 38/1a% 10 H3YUEHHIO CBOMCTB, CMOCOGOB TONYYEHHS W pacIio-
3HABAHUS BEIECTE;

OOBEKTHBHO OLEHKBATH HHGOPMAIIHIO O BeINEeCTBaX ¥ XMMUYECKHUX TIPOIeccax;

0CO3HABATh 3HAYECHHE TEOPETUYECKUX 3HAHWH IO XEMUH JUIA NPaKTHYECKOW NesTeNbHOCTH
YeJI0REXa;

CO3/aRaTh MOJENX U CXEMbI [JIS perieHHs y4eOHBIX M TI03HABATENBHEIX 327184, NMOHWMATh
Heo6X01MMOCTE COOMONEH s IPEMITHCAHYH, IPE/UIaraeMBIX B WHCTPYKIHUSIX [0 MCIIOJIB30BAHMIO JIe-
KapcTB, CPENCTE OBITOBON XUMHE U 1.
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CIIACOK JIMTEPATYPLI
Amavuk (hitp://www.alhimik.rw/) - omgun w3 nyumux caliToB pyCCKOA3BIMHEOTO XUMAYECKOTO
lHTepraera OprHeHTHPOBAHHEIN Ha y4ATeNs ¥ YUEHHKA, IPEIIOAABATENS i CTYHCHTA.
I'abpuenar O.C. Xuvug. 9 xiace: yueb. s o6meobpasosar. Opranuzanuii / O.C. [a6pue-
s, YT, Octpoymos, C.A. Cnankos. — M. IIpocremenne, 2021

. Tabpuensa O.C. Xumus. Metomuueckoe mocobue mana neteit 9 xiracca: yueb. nocobue as

obwieobpasosar. opranmsauul / O.C. abpuensy, VI.B. Axcénosa, U.T OctpoymoB. — M.:
IIpoceemenwe, 2019

l'aGprensm O.C. Xumua. C6opaux 3anay u ynpaxuenui. 9 Kracc: yaed. nmocobue mis obe-
obpazosar. opranmanuii/ O.C. 'abpuensy, . B. Tpury6uax.- M.: TIpoceemenue, 2019
Tabpuemsin O.C. Xumus. Terpams s 1aGOpaTOPHBIX OMBITOB H npakTHYecKux pabot. 9
knace: y4eb. mocobue mist o6ineobpazopar. opranusamuiy/ O.C. I"abpuenan, Y. B. Akcénoea,
AT Octpoymos.- M.: TIpocremenme, 2019

I'abpuensr 0.C. Xnvust. Pabouast TeTpams. 9 xuace: yaeb. mocobue nms s 06meobpasorart.
opranmsanmit/ O.C. Tabpuenssn, C.A. Ciiagxos, M.I'. OcTpoymos.- M. IIpoceemenwue, 2019
Pabpmensn O.C. Tiporpamma xypea xumun wis 8-11 kiaccos 00mme00pa3oBaTeIbHEIX yUIpe-
xpedu#. — M.: Iipoda;

labpuenan O.C. Xumm: § knace : yuebHux s obimeobpasoBaTenbHEIX yupexkaeHuit. — M.:
Jpoda.

Fabpuenss O.C. H3ygaem xuimuio B 8 ¥ InIaKTHISCKHE marepuanst / O.C. I'abpuensn,
T.B. Cuupsora. — M.: Bruk mmoc.

. XKunvusi: 8 KIIace: KOHTPOIBHEIE B IPOREDOUHEIE PaBOTH K yuebnuky O.C. I'abpuensna «Xu-

Must. 8 knace» / O.C. Fabpuensn, 11.H. Eepeskun, A.A. Yimaxosa np. — M. : Ipoda;

- T'abpuensn O.C., Buckobonukosa H.IT, Simykopa A.B. HactonbHas kaura yunTens. Xu-

Mua. 8 xii.: Metoguueckoe nocobue. — M.: Jipoda;

. T'abpuenan O.C., Pynor H.H., Tonkysos B.U. Xummaeckuit SKCIIEPUMEHT B IIKoJe. 8 Kiace.

—M.: Jlpoda.

. 3amaun 110 XUMUH U CHOCCHLT HY pemienus, 8-9 knace, ['abpuensu O.C., Pemreros I1.B., Oct-

poymos VI.T"., 2004.



KowmponsHo-ouer otubie MOMEpUas!
Bapuanm nucsisenroll paGoms dns urmozcBoli ammecmauuu
Yeacms 1

Ormseramu K 3aparuam 1— 17 asnaores uudpa uav nocnegosatensHocTs uudp {urcen).
Oraernl crauana yuarute s texcre paorsi, 2 2atem nepenecnte g BIIAHK GTRETOR e ¢
CNpaBa Of HOMEPa COOTRETCTBYIOUIETG 3a/laHHA, HaUMHAR C Nepa0il Knetoury, 6es npobe-
JIOB, 32NATEIX W ADYFHX BONOAKMTEALHEIX ChmBoios. Kaxayo uwidpy nuamTe & otaensHol
RASTOUKE B COOTBETCTBMY C NPUBEASHHLIMM B SiaHKe cBpastiamy,

1. BoiBepure 184 Boiciasbisating, @ KOTOPLIX FOBODHTCR O MEMH KK XMMUHECKOM SeMeHTe.
1) Meps pearupyet ¢ xzopom.

2) Mefib NpH HArpesakun Ha BO3AYXE OKACAASTCA.

3) Canagbt MEOM # 30710Ta UCNONL3YIOTCS AAA UIFOTOBNEHMUS IOBEAMPHBIX YHDALEHUIE.

4) B cotras BOpAOCCROM MUAKOCTH BXOIAT Mekb.

5} B cocras renHoi natiHsl BXOSHT Menb.

Januiite HoMepa enGpakKLIY oTaeTos.

3anuumte 8 Tabauly aeauunHy 3apafa sapa (X} aToMa XHMIEIECKOro 3AeMeHTa, MoASns
KOTOPOTO “3GOpaXeHa Ha pUcyHxe, 1 HomMep rpyrniel (Y), 8 KOTOPO# 370T 3neMeHT pacnono-
weti B [leprozuuecxon cucteme [, Y. Menneneesa. {Bins 3anucy otsera KcnonbayiTe apab-
CRue tphpbe )

s ‘!I

O1ser;

3. Pacnonoxure B ropsaKe YBEHUEHNS 3/1eKTPOOTPHLIATENLHOCTH XAMUIECKUE SNEMERTHE
1) wicropon 2} kpemnaii 3) dbocdop
3anuiLKTE HOMEDA MEMBKTOS 5 COOTBETCTaYIOLLEM nopagse.

Oraer:

4. YcratosuTe cooTaeTCTEUE MexlY POPMYNOH COBIUHEHNUS 1 CTENEHBIO OKUCNEHWR Cephl
B 3TOM COBAMHEHUH. K KaXAOH NO3HUKH, oBo3naueHHoi ByKBO#, noabepuTe cootaeTcrRylo-
Lyto NnoausHio, obosHaveHHy0 ukgGno.



SOPMYIA COEAWMHEHMA CTENEHD OKUCNEHNSA CEPb

A) 56, iy -2

5} C5; 2)0

Bl H,5C, 3) +4
4} +6

A B | B

Oraen

2. Viz npennomenHoro nepeuHs sbibepuTe ABa BeULeCTRA C HOHHOW CBA3LIO.

1) LiCl

2y OF,

3) 3G,

4) CaF,

51 H,G

SEMHLMTE HoMEeDa it 6paHmm OTBSTOR,

Oraer:

§. Kaxvie npa yTepWacHYS BEDHD! ANS XaDAKTEPUCTURU KpemHua 1 dochopa?

1} SneuTpoHsl B 4TOME PACNONOMEHs! Ha TDEX SASKTPOHHbIX CNOAX.

2} CocTaercTByiniiee NpoCToe BeNIecT80 CYUIECTAYET B BI/e YeThIDEXaTOMHBIX MoneKy .
3} Xuimauueckilt 3eMeHT OTHOCHTCA K MeTalnam.

4) 3nauenye NEKTPOOTPULIATENBHOCTY MEeHbile, Yem y docdaopa.

5} Xumuueckmin snemenT obpasyer asiciine oxkcuapl ¢ obuied choomynoit 30,.
3anuiyTe HOMEDA BEIBPaHHbIX CTBETOR,

C)

TRET.

i3 NPeAROMEsHOro NepeYra BeliecTs Bblﬁ&;)MTe OCHOBHbi OKCHA W KIiCAOTY.
a
} Ma{OHj,
G,
?’\gE‘zCiGg
5) HCIO,

JanuiuMTe B NOAE OTBETE cHadana HOMED HMCNOTHOMO OKCHAR, & 33TEM HOMED OCHOBaNHUA.

=
O

L Gad NG il
Tttt Bt Sttt At
LY

Oraer

B. Kaime fi8a 13 NepeyrcneHHaiX 8eluecTs GyyT BCTYNATh B PEKLMKIO C OKCUAOM LiMHKa?
iy Caf3HL

1) Fe(OH),

2} HNGy

3G,

4) KOH

£S5

3anutinre HOMeDa Bﬁ?ﬁpaﬂﬁblx GTBETOR.

OrseT;




8, VeTaHOBUTE COOTBETCTRYME MEOXIY PEArvpYIOWMMY BEILRCTBAMY Y NpomyKTami(onm) wx
BIANMOACHCTEUR: K KDKEOH nosxumu, ofozHaueHHol Byksol, noadepure COOTBETCTBYIOULYO
nosuLEmo, cBozHaveHtyIo uudpoi.

PEATWPYIOLLIME BELLIECTBA MPOAYKT{b BIAVMOIERCTBNA
A) NagD +SG3 —=F ?) = 3\%82504
Bj NaOH +H,50,; — 2) — Na,504
B) Na + H,S0,{pas6.) — 3) — Na, SO, + H,0
4) — i\Easz‘f‘ + Hz

5) — Na;SOg + H;O

SanuiuuTe B Tabnuly suibpantisie WMhps! FI0] COOTBRTCTRYIOWVMK ByKBaMK.

ABI|B

Orsen;

18. Yeranoeute cooTBeTCTA%E MEXEY OPMYICH BEWIECTBA M PeareHTaMu, C KOTOPLIMM 370
BEILLECTRO MOKET BCTYNATh B PEAKUMIO: K KaUKA0H NosuLyy, obosnadenHol Syksol, noabepure
COOTBETCTEVIOWYIO MO0, 0D03HAUCHHYIO WihDOH.

SOPMYIIA BELUECTBA PEATEHTbHI

A S 1) C,, H,50; {konw.]
B} ZnO 2) Fe, BaCl, {p-p)

B} CuSO, 3} NaGH, H,S0, {p-p}

4) Ny, Nall {p-p}
SanuwnTe & Tabnuly Boibpakisie udpsi NOJ COOTBRTCTRYIOLMMY ByKBaMM,

I
it
Fat

B

147

OteeT:

1. Wis npepnoxenHore nepeuns BuiGepuTe 58 Naphl BLIECTS, MY KOTODLIMU NpoTeKa-
&T peaKuua 3aMelieH!A.

1) LMHK ¥ CONBHaN KACHoTE

21 oxcup yrnepoaa (V1) n oxkcnp satoun
3) OKCMA LKHKA ¥ CORAIHASR KMCNGTa

4} senezo v xnopua meaw (i}

51 natpuit 1 BOSOPON

3anuwmTe Homepa BaGpaHELIX OTEETOS.

Oreer:

3. Yeranosute COOTBRTATBME MENAY DRAMMDYICLIMMY BELlecTRaMM U NPK3HAKOM NPOTEKa-
IGLES MEX(AY HIUMIA PeaKii: K KaXEod nosnumuy, oBozHaderHoi Byrsol, noabepire coorset-
CTBYIOWY IO NO3WLMIO, OB0BHEEHHYIC Lt pon.

PEATUPYIOLUME BEHIECTBA NEAIEAK PEAKLKHM

A) Na,C0O, u H,50, 1) ssinageHve Benoro ocanxa
B) K,C0: u Calhy 2) sbipenenue raza

B} CuCl, » KOH 3} sminageHue ronyboro ocapxa

4) spnanenue Gypore ocapka



SanuiuTe B TaBAMLy BolBpanHbIE HMMPb OA COOTBETCTBYIOLIMMI DYKBaMM.

Als|s
|

43. BuiepuTe Osa BellecTBa, NpW noaHol auccoumaunm 1 Mons KOTOpbIX obpasyetca
3 MOib 8HWOHOB.

1} HuTpar Kanuka

2) ruapoxeun Bapus

3} xnopua wenesa (I

4) hocdhar kanua

5} cynudhar anomMmEmna

3anuurTe HOMERS BoODaHKLIX OTBETOR.

Oreer:

Orser:

i4. BuibepuTe ABa MCXOAHBIX BEUIECTBA, BIAMMOAEHCTBUIO KOTOPBIX CCOTBRTCTBYET COKpa-
WEHHOE UOHHOE YDABHEHUE DeaKIMM

Cu?* + 20H~ = Cu(OH),

1) CuO 4) KOH
2) Cu 5) H,0
3) CuCl, 6) Fe(OH);

Samilunie HoOMEDa BbiOPaHHBIX CTBETOR.

TEET,

i5. YcTamoBuTe COOTERTCTBUE MEMIY CXEMOH NpOoUecCa, NPOHCXOAAErC B CRUCUTE b
HO-BOCCTAHORKTENEHON PEaKLIMM, 1 HE3BAHMEM 3TOMD NPOLIECCE: K KKAOH No3uLnu, obo3Har
YEHHOM BYKEOH, NONGEDUTE COOTBETCTBYIOUYIO NO3KIMIO, OBOIHAUEHHYIO uudpoit.

CXEMA MPOLUECTCA HA3BAHWE NPOLECTA
A} Fe?t — Fe¥r 11 oKvicaeHKe

B N O 7} scccTaHOBNEHUS

Bj C*+* s C*2

Zanuwmre B Tabauuy sbIbparbie (ubpsl TOF COOTBSTCTRYIOEMMU DyKBREMU.

AlB B

Otser:

16, ¥l2 nepeurcnerkbix cysaeHni: o npasuiax paborer ¢ BeulecTaami B naboparophu U
Guity Bbibepute Beproelsie) cysaerie{a}.

1) Sanoxdsnyio CNKPTOBHY HENML2A NENeHOCHTb € OEHOH NapTh! HA APYIYIO.

2) Mpw nonagakvn Ha KOXKY Kanenb KACHOTs! HYKHO 3361HTOBATE 3TOT Y4aCTOK KOXH.

3) Mpu HarpesanuK pacTacpa NPOBUDKY C KMAKQCTLIO AePXKaT Nnog ymom 45° n Hanpasns-
KOT TOPJIBIIKO B CTOPOHY CT M0SEH,



4} PaboTy ¢ KOHUEHTPHPOBaHHEDIMY PACTEODaMK LISN0YM CReAYET NPOBOAUTE B DE3MHOBbIX
NepyaTKax.

3ansuuTe 8 None orseta HoMep{a! seprore{wix) cymashuAiR).

Orser

7. Yoranoante cooTSETCTRME MEXKTY [BYMA BEUWECTBAMYU Vi DEAKTHEOM, C NOMOLLBIO KOTO-
DOTO MOWHO DaMAUKTh 3TK BEIL2CTBA: K KKAOW Noauims, obosnaderkon Bykeoi, noabepure
COOTBETCTRYIOLLYIO O3ULMIC, oDosHayeHHYI0 Lndpoii.

BEILIECTBA PEAKTIB
A) KCi v BaCl, 1) N2,SO,
B) CuSO, u CuCl, 2} NaOH
B) Zn{NO4j, 3) HCI

4) AgNC,

Jansuwre 8 Tabminy BrdpatHbie UHpPs! N0 COOTESTCTRYIOWMMY SyKaamu.

AlE|8

Oiraer:

OmBemow r 3adadusm 18, 19 sBngemcs yence vucao Uny KoHeYHGR Oecamuusas 3pobe.

3adanys 18 4 18 Seinanrsiomcs © ucnonesobantien ciedyiouieeo mekcmae.

18, BorpcinTe 8 GPOUSKTAX MACCOBY:O ROMO azota B moyeaune CO(NH.),. 3anuwure unc-
A0 € TOUHOCTBIO 710 LEMBIX.

Oraer: 2.

19, Pacrsop mouesnnbl ¢ maccosod zonei: 0,1 % ucnonsayercs s xauectse sxekopHesci
nogxopmKu Tomatos. [pu nooxepmxax 1a pactedns danocktes 20 r azora Ha 100 M2 Cxonbko
rPaMMOB MOYSBIMHK B! HYIKHO 3ETDATHTE Ha 38MENbHEIN YHaCTOK TaKoH NAOWamE0?

3anuunTe YHCHO C TOUHOCTLHIO KO LefsiX.

Oraer: i

20. Ucroapays meTon anexTposnoro GanaHca, paccrasste koahdHUMERTHl B ypaBHEHUM
pREHUHY, CXeMa HoToDOH Tadasn

SGI 2 i_—;_ + Hzo — Hi+ §*52504

OH?E}J&RHT& ORUCHHTENb W BOCCTaHOBKTE b,

21, Hana cxema npespaisennii
Call, — Cal0,; - X— Ca{OH),

Hanuiuure MONSKyNADHBIC YDABHERNS DEAKLMIA, C NOMOLLLIO KOTOPbIX MOXHO OCYLIECTBUTS

yKazaHHble npespalienuna. [ina nepaoro npespallieHnn COCTaBLTE COKPALLBHHOS HOHHOE ypas-
HEHME pealiiky.



27, Mpy nofasnewuy K pECTEOPY FMMAPOKCHAR Kanus C maccosoi gonei wenosn 10 % w3
Guitka pacTecpa Hutpara Meau (1) oBpasosanca ocanox iaccoi 9,8 r. Onpegenute Maccy vc
XOAHOrC PacTEoPa HeNcUM,

Npaxrmuyecias 4ocme

Has pacteop cynsdarta markus, & Taoke HaBOD CNesyoILMX PeaKTHBOB! UNMHK; ConsHanA
HUCNOTE, PACTEOPS! FUAPOKCHAR HATPUR, XAOPHA Bapus ¥ HATPETA KaNus.

23. Vicnionb3ys TOALKO PeakTUBbi K3 NPHBENEHHOIO NepeyHn, 3anulmnTe MOSeKYNAPHbIE
YDaBHEHHA ABYX PEaKLyiil, KOTOPbIE XapaKTephayioT XUMUIECKIe caoiicTea cyiibdara Martsin,
W YHEATE NPU3HAKM MX APOTeKaryA (3anax rasa, UBeT ocaixa um pacTEOPa).

24, TlpoBenvte XUMMUECKHE DeakLiny Mexay cynbgatoM MarHus u BoipantbivMy selle-
CTBAMY B COOTBETCTENY C COCTASAGHHBIMU YDEBHEHKAMY peakuyu, coBMIONAA NPaBunia TeXHH-
wy Be3ONACHOCTH, NPHBEAEHHbIE B MHCTDYKUMK K 3ananuio. [iposepere, TIPABKALHO Jinl yxasa-
Wbl 8 OTBETE Ha 2apaHue 23 NpW3HaKy NpoTeKaHs pearuuit. Tlpu HeOBXONUMOCT JONORHNTE
OTRET WK CHOPPERTHDYNHTS 2ro.

Kpumepuu oyesy

Cucrnena ouenubarug peBoms! nc XuMuu
Yacme |

Beproe SiNONHeHNe KEKAOTO 13 zamakuit 1—3, 5—8, 1, 13—16, 18, 18 ouenupaercs
1 Bannow.

32 nomsil NPaRWMbHbIA CTBET HE KAKAOE 13 3aASHUNA 4,5, 10, 12 »n 17 crasutca 2 Sanna;
ecny AONyLIeHa OfHa oumbHa, TO OTBET OLUSHUBAETCA B { 6ann. Ecnu ponywessl gse v Sonee
OWUBKY WK OTBETA HET, TO BbicTagnseTcs § Bannos.

Howmep 2a826Ka MpacunsHslil oTeet Homep 223aHKA Mpasunskbik OTBET
1 45% t 14*
pi 135 12 213
3 132 3 35%
4 K3 14 3

e
o
e
i
[=4]
—
—
]

& 4T 18 134%
7 15 7 123
B 247 18 £7
2 134 i8 43




Yacms 2
Kpumepuu oueruanun Senoanerus 300aHUll € paSBEpHEMEIM omBemon

28. Wcnonsays METof 3NeKTpOHHOTD Bananca, paccraBbre KoathdUUMEHTbE B YPABHEHWM
pEaKUMMK, CXEME KOTODOH
SOE + 52 + H'_io — Hi + HJSO4

OHPEJZEHH?E OKMCTIMTENE M BOCCTaHOBMEIENR.

CopemyaHie OTBETE 1 YHE2AHUA 0 OUSHUBAHINID Banns

JAeMeHTh! OTESTa

1) Cocrasnes anekspeHnbii Sananc:

|5t — 26— S7C

[+ 2e—217

2} Paccrasnetinl HO3MOKUKERTE! 8 YDEBHERMUH DEAKUMH.

SO} -+ I'_) e 2HEG:' 2H1 =+ stod

33 Yxasatio, uto S04 (4N cepa B cTenasu okucheHus +4) ABASSTCH BOCCTAHOBHTENEM,
a Hop — oxucanTenem.

Otser npasxisHilis W NOAHBIN, BKNIOYAET BCE HA3BHHEIE BhILIE 3REMERTH 3
MnasunsHe 3znMcaHE A8a SNEMERTa GTERTa pi
MpasuabHe 3anucad ofkH ZNeMeHT OTEETa §

6 INSMEHTE! OTEETA 3anNMCaHb] HEBEDHO WK OTCYTCTSYIOT 0

Mascumansseiti 6aan

2%, [lana cxema npespalieHnii
Call,—Cal0y - X—=Ca(OH},
Hanuitivite MONeKyNADHLIS YPEEHEHUA DEaKLi, € NOMOLLBIO HOTODbIX MOXHO OCYIMEeCTBlTE

yxazadHble npespatiennn. [[ns NEPBOTc NDEspallerta COCTaBbTe COKPaIldHHOe HoHHOe ypas-
HEHKE DeaKLIN,

CopendaHie OTBaTA H YHA3aHKA N0 OUeHUBAHNID Bannsi

JneMeHTH oTESTa!

HanucaHb ypssresus peakuiit, CODTESTCTAYIOWHE Creme
Npespalerni;

1} CaCly 4 Na, L0, = Cally + 202l

2j CaC0y L+ Cald + €O,

3) Ca0 + H,0 = CeiCH),

CocTasneHo COKPaLEHHOE HEHHOR YpaBHeHne Nepaore NPespalieniis:
43 Ca®* + CO% = Cally

O71BeT NpasuneRsL% M NOAHEN, BIICYaET BCE HA3SEHHLIE BRIUE BNEMEHTH!

MMpasunbHe 3anWcaHE! TEY YPaBHEHHsA DEakLMH

MpasBuneHo 3anUcaHl B2 YDSEHSHUS DRaSKUHK

DasUABHO 3aNHCEHC OSHO YDEEHEHHUE PERHLUN

Bee ypasHeHka peaxumit 33n4cads HEBEPHO WH OTCYTCTBYICT

B I e O = B TSI

Maxcumanener 6aan




22. Tpy poBasneHun K PaCTaOPY TMADOKCKAR KENUA C MACCOBOW AONEN Wer0uw 10 % ua-
SiTka pacTeopa HuTpara MegH (i} oBpasosancs ocanox maccoil 9,8 r. Onpenenire maccy -
XOOHOTO DaCTBOPA Lienoun,

CopemKaHie OTEETa | YXA3AHUA O DL2HHBAHUID Eannbt

JnemeHTsl OTBETA:

1} Coctasnsso ypaaHeHue peaniiv:

ZKOH + Cu(NO3), = Cu(OH}; + 2KNG,

2} PaccuntaHo KONMYECTBO 5EEIeCTBA MADOKCHAS KEHA, 38TPAYSHHGO B pelyniblare
peEarume;

miCu{OH) = m{Cu(CH},} / M=98:88=0,1nmons

no ypaasermo peakuud n{KOH} = s(Cu(OH),) - 2 = 0,7 mosin

3} Onpenenena %acca DACTEOPAE MVAPCKOKAE Hals:

miKOH) = f{KOH} - M{KCH}=0,2-55=1i,2¢

m p-pa= mKOH} /w100=1,2:10. 100~ HZr

O1BeT npasunsHalil 1 NONHEN, BICIIGHAET 5CE HA3BaNHLIE ZREMEHTH 3
(pasynbHO 2anNUCaHB] DBS W3 HE3BAHHBIX BLILIE BNEMEHTOR 2
MipasunLHO 33NMCEH0 OAHO M3 HESBAHHENR BbILIE 3NEMEHTOR i

fMancuransHoll 6oan 3

:"?paxmwecxcn Hacims

Dan pacreop xiopunz senesa (Hl), a Taone HaBop cneayiounx peaKTUBOB; Medb; ConAHan
KWCNOTa; DaCTBOPLI FMAPOKCHUAR HATPWA, HYTpaTa cepebpa 1 Xnopuaa Kanms.

23. Vcnonsaya T0bHC peaTHBsl 13 NDUBESEHHOMC NepedHns, 3anuilkie MOexyRAPHbIS
Yp2BHEMMA A8YX DEaKUMil, KOTORbIS XapaxTepUIyioT XMMHYECKKe CBCACTBA X/IOpHMAA Wene-
3a {H), » yxaowiTe npuadar vix npotexaryn {3anax raza, UBET OCAAKa Wik pacTeOpa).

CopepiaHie OTRRTA ¥ YHAZAHKS 70 OLSHMBAHWID bannbi

JneMeHTsl OTEETa:

CocTasneHs! YPaBHEHHUS ABYX Deakunh, XapaKTeDrayoity XMMHIecKkue
cBOMCTEE XAopuaa xenesa {il), n yraszaksl NpHIHAKN KX NDOTEKSHIS
1} FeCly + 3AgNG; = Fe(NO5); + 3AgCiL

2} senansHre B2N0rC TEODONHCTOTO GCANKA;

3} FeCly + 3NaOH = Fe{OHi; L + 3MaCl

4} peiagenne OyYporo ocagka

OTBeT NpasvibHblis M NONHLIA, BKAICHSST BCE HA3BAHHLI2 3NEMEHTH! 4
MpassnbHo 3anucatsl TPW 3AeMeNTa OTBETR 3
[pasunbHo 3aNKCaHb! 4B 3NEMEHTE OTRETA 2
[inasunLHo 32NUCEHC OOYH SNEMEHT OTESTR 1
Bce anesmenTs! 3a04CaHs! HEBROHO WK OTCYTCTBYIOT 0

I

Maxcumanstoll 6oaa




24, TipoBensTe xvMUUeCKUe PeakUMH MEsIY pacTeopoM xnopuaa sxenesza (I} u ssibpan-
HbIMit BEUIECTBAMY B COOTRETCTBUU € COCTABSHHbBIMYK YDABHEHUAMMU pearumu, cobniojas npa-
BUNa TexHuxy GezonacHOCTH. [1pOBEpLTE, MPaBUNLHO MK VKasaHbl B OTRETE Ha 3anaHde 23
NpU3HaKy NPoTEKaHUA pearuuit. [1ou HeoBXOAUMMOCTY BONONHKTE CTBET WM CKODPEKTMpYiTE

E70.

Coaepmanie oTeeta 4 YHAZAHUR 110 QUSHKBAKHK

Bannk:

AAMUYECKUR BHCNEDUMEHT BLINONHEH B COCTEETCTBUM C MHCTDYVKLIME

¥ 3a023nui0 24;

» 5700p BELIECTR NPOBEASH & COOTBETCTRMY C nyrxTamy 3.1— 3.5 uHcTpyruwn;

* CMELIVMBaHME BSILECTE BbINOAHEHO 8 COOTEETCTBMH C nyHxtamy 3.5— 3.8 sncrpysainm

AUMHHECKHH SKCNEPUMEHT BLINMOAHEH B COOTBETCTBMIM © Npasunami TexHnim Sesonac-
HOCTH

INa

ﬁg)aama TexHyy CeannacHoCTH HaPVIHeHB! OpH 01'60[3& M CMeliBaHMK BelUelTs

P N

ﬁpaﬁa«ma TEXHUKHA 5630ﬂaCHOCTIvE Hapylledbl Kak NpH OT@OPE‘, TaK W NipH CMellMBating
BeiliadTs

Maorcumansren Sann

flpy ropywenuu npabus mexHusy BE30RacHOCMU, KOMOPOe MOXEM HOHECMU YHient
30000860 CAMOR0 INIAMEHYEMOED W OPYaUX YIacmHUKGE 3K3aMend, SKenepm o6s-
3UH NDEXPOMUME EaINORHERUE SKCNEDUMEHMG OBYYIIOWLMCH.

Marcumaneroe unene 6annos 32 shinonHeHue padortw = 40



