


IHHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma Kypca XMMHUHU JIJI1 OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUHU ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
cTaHgapToM oOmiero oOpa3zoBaHus. B Hel Takke y4YMTHIBAIOTCS OCHOBHBIE HJIEM W TOJOKeHHs [IporpamMmpl pa3Butus U (OPMHUPOBAHUS
YHUBEPCAIBHBIX YU€OHBIX JICUCTBHH JIJI1 OCHOBHOTO O0IIIeT0 00pa30BaHMs.
B cooTBeTCcTBHM C STUMHU TOKYMEHTaMU O0y4JaroIIHecs JOJKHBI OBJIAJIETh MPUEMAMH, CBI3aHHBIMH C OIIPEICICHUEM IMOHATHIA: OTPAaHUYMBATD HX,
OMKCHIBATh, XapaKTepHU30BaTh W CpaBHHUBaTh. TaKk Kak XHMHS — HayKa OKCIIEpUMEHTaJbHAsA, OOydJaroluecs JJOKHBI OBJIAJETh TaKUMHU
MMO3HABATEIPHBIMHA YUYEOHBIMH JICHCTBUSIMH, KaK SKCIICPUMEHT, HaOJI0ICHHE, U3MEpPEHUe, OlMCaHne, MOJISITMPOBaHNE, TUIIOTE3a, BIBOA. B mporecce
W3YYCHHS Kypca Y 00y4Jaronuxcs MpoIoiHKaloT GOPMUPOBATHCS YMEHUS CTABUTh BOTIPOCHI, OOBIICHSTH, KIIACCU(PUIIUPOBATH, CPABHUBATH, ONPEICIAThH
WUCTOYHUKHA HH(POpPMAIMH, TMOTYYaTh M aHAIM3UPOBATH €€, TOTOBUTh WH(MOPMAIMOHHBIA MPOJYKT, MPE3CHTOBATh €r0 M BECTH IUCKYCCHIO.
CrnemoBaTenbHO, JAEATEIBLHOCTHBIM IMOAXOJ B H3YYCHHH XUMHUH CIIOCOOCTBYIOT JOCTHKCHHIO JIMYHOCTHBIX, MPEAMETHBIX M METalpeIMETHBIX
oOpa3oBaTenbHBIX pe3ynabTaToB. [IpenonaBanue ydyeOHOro Kypca «XHMHH» B OCHOBHOH IIKOJIE OCYIICCTBIISIETCS B COOTBETCTBHHM C OCHOBHBIMU
HOPMATUBHBIMH JIOKYMEHTaMH U HHCTPYKTHBHO METOJUYCCKUMH MaTepHAIaMU:
S ®enepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B Poccuiickoit denepannn» (¢ U3M. U 101., BCTYIL. B CHILY
¢ 01.09.2020)

S denepanbHbIl TOCYIaPCTBEHHBIN 00pa30oBaTeNbHbIM CTaHIApPT OCHOBHOTO 001ero oOpa3oBaHUs, YTBEPKICHHBIA MpHKazoM MuHOOpHAYyKU
Poccun ot 17.12.2010 Ne 1897 «OO0 yTBepkK/IeHUU U BBEICHUU B JIEHCTBUE (eepallbHOTO IOCYAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIaPTa
OCHOBHOT0 00111ero 00pa3zoBaHus» (B pel. npukaza Munobpuayku Poccuu ot 29.12.2014 Nel1644)

S B cootBercTBuU ¢ yueOHbIM mmaHoM MBOY «COILL Nely» r.HazapoBo KpacHosipckoro kpas

OO0mas xapakTepucTuKa yueOHOro npeamera

XuMHsi, KaKk OJTHa U3 OCHOBOIIOJIATAIONINX 00JaCTe €CTeCTBO3HAHUS, SIBIISIETCS HEOTHEMJIEMOM YacThI0 00pa30BaHUs MKOJIbHUKOB. Kaxkabiit
YeJIOBEK JKUBET B MUPE BEILECTB, I03TOMY OH JIOJDKEH UMETh OCHOBBI (DyH/IaMEHTAJIbHBIX 3HAHUN MO XUMHUHU (XMMHYECKasi CUMBOJIMKA, XUMUYECKUE
MOHSATHSI, (aKThl, OCHOBHbIE 3aKOHBI M TEOPHUHM), MO3BOJIAIOIIME BbIPaOOTATh IMPEACTABICHUS O COCTaBE BEIIECTB, UX CTPOCHHUH, MPEBpAILECHUSX,
MIPaKTUYECKOM HCIIOJIb30BAHUH, a TakKe 00 OMacHOCTH, KOTOPYIO OHU MOTYT MHpEeACTaBiATh. VM3yuas XuMmuto, yyamuecs: y3HalOT O MaTepHalbHOM
€IMHCTBE BCEX BEIIECTB OKPYXKAIOIIET0 MUPA, O0YCIOBIEHHOCTH CBOMCTB BEUIECTB UX COCTABOM M CTPOEHHEM, IO3HABAEMOCTU U MPEJICKa3yeMOCTH
XUMHUUYECKUX sIBJIEHUH. V3yueHne cBOWCTB BEIIECTB U UX MPEBpAIlleHU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBILUIEHHUS, a IPaKTHUecKast paboTa ¢
BelIeCTBaMU (J1aOOpaTOpHbBIE OMBITHI) - TPYAOIOOMIO, aKKYpaTHOCTH M coOpaHHOCTH. Ha mpuMepe XuMuHM ydamiyecsl MOJy4yaroT MPeICTaBIeHUs O
METOJIaX MO3HAHUs, XapaKTEPHBIX I €CTECTBEHHBIX HAYK (3KCIIEPUMEHTAIBHOM U TEOPETHUECKOM).

MecTto npeamera B y4eOHOM IIaHe

denepanbHbIi TOCYAAPCTBEHHBIH 00pa3oBaTeIbHBIN CTAaHIAPT MPEIYCMaTPUBAET U3YUYEeHUE Kypca XUMHH B OCHOBHOM IIIKOJIE KaK COCTaBHOM
YacTH NpeIMeTHON 00sacTu «EcTecTBeHHO-HAayYHBIE IPEIMETHI».
Kypc paccunrtan Ha uzyuenue npeamera B 00béme 140(136) yueOHbIX 4acoB 1o 2 yaca B HeAeno B 8—9 kiaccax.
[Ipeiaraemselii Kypc XOTsI 1 HOCUT OOIIEKYJIbTYPHBIN XapakTep U HE CTaBHUT 3a/1auy Mpo(peCCHOHATBLHON MOATOTOBKH 00YJaIOIUXCsl, TEM He
MeHee MO3BOJISIET UM ONPEEIUTHCS ¢ BEIOOPOM Mpoduiist 00y4eHUs B cTapilieil MIKoJe.




Padouasi mporpamMmma y4eOHOro Kypca mo xumMuu s 8-9 kjaccoB paspaborana Ha ocHoBe ®@I'OC BTOporo mokojeHusi, Ha 0ase
IIpOrpaMMbl OCHOBHOTO o00IIero obOpa3oBaHus 1mo XuMuM (0a3oBblii ypoBeHb) M aBTOpckoi mporpammbl O.C. T'abpuensna, A.B. Kynmosoii.
[Iporpamma ocHOBHOTO 00111€TO 0Opa3zoBanus 1o xumuu. 8-9 kinaccel. M: [Ipoda, 2015 r.

YyeOHuKuU:

INabpuensu O.C. Xumus 8 kiace: yue0. 11 oomeoopazoBarenbHbix opranuzanuii/O.C. I'abpuensa. U.I'. Octpoymos, C.A.CnankoB. — M.:
[Tpocsemenue, 2020. — 175 c.

INabpuensu O. C. «Xumus. 9 knace». YueOHUK 1)1 00111e00pa3oBaTeIbHbIX yupexaeHuid. — M.: JIpoda, 2018 .- 319c.

Meau u 3agaun

Llenp u3ydeHus: y4eOHOTO MpenMeTa «XUMHs»: CO3AaHHE YCIOBHUU Ui (POPMHPOBAHUS Yy y4aIIUXCS IETOCTHOW €CTECTBEHHO-HAYYHOMN
KapTUHBl MHUpa, Pa3BUTUS IO3HABATEJIbHBIX HHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW ydaluXcs B IPOLECCE H3yueHUs
XUMHUYECKOM HAayKU U €€ BKJIaJa B COBPEMEHHBIM HAYYHO-TEXHUYECKHU IPOTPECC; MIPUMEHEHHUs IOJYYEHHBIX 3HAHWM M YMEHUH 10 XMMHUU I
6e30macHoil paboTHI C BEIIECTBAMH U MaTepHajaMH B OBITY M Ha TIPOU3BO/ICTBE.
3ajagyamMu U3y4eHHs ydeOHOro npeaMera «XUuMHUs) ABISI0TCA:

1. cpopmupoBaTh cucTeMy XMMHUYECKHUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHOHAY4YHON KapTUHbBI MUPAa;

2. pa3BUTHE JMYHOCTH OOYYArOMMXCS, MX HHTEJJICKTYaJIbHOE M HPABCTBEHHOE COBEPIICHCTBOBaHME, (POPMUPOBAHUE y HUX T'yMaHHUCTHYECKHX
OTHOIICHHUN M SKOJIOTUIECKHU IEJIeCO00Pa3HOT0 MOBEJACHUS B OBITY M B TPYIOBOM JACATEIBHOCTH;

3. ¢dopmupoBaHue yMeHUH Oe30MacHOro OOpalleHHs C BEIIeCTBAMM, HCIOJIb3yeMbIMH B IIOBCEJHEBHON JKM3HM; BbIpAaOOTKAa IOHUMAaHHUs
OOIIECTBEHHOH MOTPEOHOCTH B Pa3BUTHH XHUMHH, a TaK)Ke (POPMHPOBAHNE OTHOIICHHUS K XUMHUH KaK K BO3MOXKHOU 001acTH Oymymieil mpakTHIecKo i
NEeATEIbHOCTH;

4. ¢popmMHpoBaHUE 3HAHUI OCHOBHBIX MOHATUN M 3aKOHOB XMMHH; I[EIOCTHOTO MPEJICTABIECHUS O MHpE, OCHOBAaHHOI'O Ha NMPUOOPETEeHUM 3HAHHIA,
YMEHUH, HaBBIKOB U CIOCO0ax JEATEIbHOCTH (KOMIETEHIUX);

5. mpuoOpeTeHHne OmbITa Pa3HOOOPA3HOM AEATENIbHOCTH (MHIMBUAYAJbHOW M KOJUIEKTUBHOM), OMNBITA MO3HAHUS MU CaMOIIO3HAHMS; NMPUMEHEHUE
ITOJIYYEHHBIX 3HAHUI Ha IIPAKTHUKE.

Tunsl ypokos:

YPOk n3ydeHHsI HOBOTO MaTepHaa

VYpok coBeplIeHCTBOBAHUS 3HAHUHN, YMEHUH, HABBIKOB (MeTanpeIMeTHbIX yMeHul, Y'Y 1)
Ypok 0000111eHUS ¥ cUCTEMAaTH3AIUN

YPOK KOHTPOJIS U KOPPEKIIUH

KomOuHupoBaHHbIH ypok

ok wdE

Hcnonb3yemble TEXHOJIOTUT
1. 3nopoBbecOeperaronirie 00pa3oBaTeIbHbIE TEXHOIOTHH.



TexHoMOrMM OpraHNU3aIMy MPOEKTHO - HCCIIEA0BATENBCKON AEATETLHOCTH.

TexHoM0rMM KOHTEKCTHOTO 00y4eHus (rpymnmoBas padoTa, paboTa B mapax NEpPEeMEHHOTO COCTaBa).
CoBpemeHHbIE THPOPMALMOHHBIE TEXHOJIOTHH.

TexHonornu npo6IeMHO-AUATIOTOBOTO OOIEHHUS.

TexHosorus npodieMHOro 00y4eHus.

TexHoorus pa3BUBaIOIET0 00yIEHUS.

O NG wWD

Texunonoruu nudhepeHInpoBaHHOTO 00yUCHHS.

MeToabl OpraHu3anun y4ed0Horo npomecca

1. CroBecHble: BepoOanbhbie ( 6ecena, 00bSICHEHUE, IUCKYCCHS, PACCKa3).
2. Harnsaasie (winmroctpanus, JeMOHCTPALINS ).

3. [IpakTuueckue (yrpaxHEHHUs], OTIBITHI).

4. [TpoxykTuBHBIE (IPOOIEMHBIE, TOUCKOBBIE, IBPUCTHUECKUE).

®opMbl OpraHu3anuu y4eOHOl AeATeJTbHOCTH
Br160op popm opranuzanum yueOHOM AesITENbHOCTH COOTBETCTBYET ClIeNyIoNIel kiaccupukanuu GopM mo BUIaM y4eOHBIX 3aHATHI:

. Ypok-niyremecrsue

. VYpok-uccnenoBanue

. YPOK-KOHCYyIbTaus

° HHTCTIPHUPOBAHHBIC YPOKH, OCHOBAHHBIC HA MCKIIPEIMETHBIX CBA3AX,

. YPOKH-COPEBHOBAHUA: KOHKYPCHI, TYPHUPHI, BUKTOPUHEL U T. II.;

. YPOKH, OCHOBAHHBIE HA METOAAX OOILIECTBEHHON MPAKTUKHU: PEOPTaxk, ra3era u JIp.;

. YPOKH, OCHOBAHHBIE HA UMHUTAIIMU OOIIIECTBEHHOH EATEIbHOCTH: HAYYHOE 3ace/laHue, YPOK-TUCITYT

ITo popmam no3HaBaTeILHOM 1eSITEILHOCTH YUALIMXCS:

. KoJiekTHBHAA ((ppoHTaNbHAs) (hopMa (0THOBPEMEHHOE BBIMOJHEHHE OOLIMX 3a/laHUi BCeMH  yJalluMHKCS Kilacca s JOCTHKEHMs o01en
M03HaBaTeNbHOM 3a/1a4n);

. MUKporpymmnoas popma (padora B mapax);

. rpymnmnoBas opMa (eaMHas O3HaBaTeNbHAas 3a/1aya CTABUTCS Mepe]l  ONpeAeIEHHON IPyNoN KOIbHUKOB);

. WHAMBUIYyalIbHAs Gopma.

KOHHCKTI/IBHa}I, rpynimoBas, MUKpOTPYIIIIOBasd, MHAUBUAYaJIbHAA.

OCHOBHOI1 HHCTPYMEHTAPH AJ151 OLICHUBAHMS Pe3yJIbTATOB
MeTo1bl KOHTPOJIS:




I1o mecmy konmpons ha smanax oOy4eHus. PEIBAPUTEIBHBIN (BXOIHON), TEKYIIHA (ONIEpaTUBHBIN ), HTOTOBBIN (BBIXOIHOM).
Ilo cnocoby oyenusanus: «OTMETOUYHAs» TEXHOJIOTUS (TPaJULMOHHAs), «KAUECTBEHHAas» TEXHOJOIMs (codyeTaHWe MeToja HaOIIoAeHus ¢
HKCHEPTHOMN OLIEHKOM, T.€. YCBOWUJ — HE YCBOMWIJI, OBJIaJIeJl — HE OBJIaJIeN).
I1o cnocoby opeanusayuu KOHMpPoaA. B3AUMOKOHTPOJIb, KOHTPOJIb YUUTENS, CAMOKOHTPOJIb.
1o gedywum ¢hynkyusm: TUATHOCTUICCKUHN, CTUMYTUPYIOIIUI, KOHCTATUPYIOIIIHIA.
Ilo cnocoby nonyuenus umngopmayuu 6 xooe KOHMPOJA: YCTHBIM MeTOX (BKJIKOYAeT ONpOChl, coOeceOBaHMs, 3a4eTbl), MUCBMEHHBIH METOJ
(ucmoNb3yeT KOHTPOJbHBIC, pa3iIMYHbIE IPOBEPOUYHBIC PaOOTHI), MPAKTHUECKUH MeTOx (COCTOMT B HAONIOJIEHHE 3a XOJOM  BBIOJHEHHUS
IPAKTUYECKUX U Ja00paTOPHBIX paboT, a TAKIKE IPOEKTOB).

POpMBI KOHTPOJIA:
- cobecedosanue (UCTIONB3yeTCs Ha BCEX ATanax 00y4eHus, TOMOTaeT BBIICHUTh MIOHUMAaHHE OCHOBHBIX MPUHIIUIIOB, 3aKOHOB, TEOPHUH);
- ycmublii onpoc (UCIOIB3YIOTCS JIs ONIepaTUBHON IPOBEPKU YPOBHSI FOTOBHOCTH K BOCIIPUSTUIO HOBOT'O MaTepuaa);
- camocmoamenvHas paboma (ABISETCA TUITMYHON (GOPMOI KOHTPOJIS, TIOJPa3yMEBAET BHIIIOJHEHUE CAMOCTOSTEIbHBIX 3aJaHHi Oe3 BMEIIaTeIbCTBa
YUUTENA);
- NUCbMEHHAs KOHMPObHAas paboma (IepeueHb 3aJaHUI U 3a/1a4, KOTOPbIE BBIMOIHSIIOTCS B MMCbMEHHOM BUJIE);
- uckyccus (MOXKeT ObITh OpraHU30BaHa Kak B IMCbMEHHOM, TaK ¥ B YCTHOM (pOpMe, HCII0Ib3YeT COYETaHuEe METOI0B OIpoca U coOeceJ0BaHus);
- HabaroOeHue (MPUMEHSIETCS Ha YPOKaX-NMPAaKTUKyMax | MMOIpa3yMeBaeT OTCIEKUBaHUE (POPMUPOBAHUS YMEHH, HABBIKOM M IPHEMOB IIPUMEHEHUS
MPaKTUYECKUX 3HAHUI).

MGTOI[I)I U MHCTPYMCHTHI KOHTPOJIA U OIICHKH.

OOBeKT OLICHHNBAHUA Cniocob OLICHKHA HUHCTPYMCHTBI KOHTPOJIA U OLICHKHU

[Tpoayxt [IpencraBnenue npoayKTa, CpaBuenue ¢ 3tanoHoM, COOTBETCTBUE MPOYKTa TPEOOBAaHUSIM HOPMATUBHO-
TEXHUYECKON JOKYMEHTAINU 3aJlaHus, TpoekTa. Camo- U B3aMMOOIIEHKA

[TpakTrueckas [Iporiecc BBIMOTHEHUS [Ipaktuueckue 3ananus, [Ipaktuueckue ynpaxuenus. [I[poekTHbIe 3aaHUA.

NEeSITeTbHOCTh Pe3ynbrar BeINOTHEHUS Omnucanue curyaruu. Ponesas urpa. Jlaboparopuast pabora

3HaHusA OTtBeThl Ha BOMpOCH Ha 3HaHWE U | TeopeTuueckue KOHTposbHBIE paboTel. Ompoc. CobecemoBanue. AHKeTa.
ITOHUMAaHHE Onucanue cutyauuu Jlaboparopnas padora. Tect. [IlpomexxyTounas arrecranus

Pe3ynbTaThl mpoMeKyTOUHOM aTTecTaluy, MPeCTaBIgIoNIe cOO0H pe3yabTaThl BHYTPUIIKOJIBHOIO MOHUTOPHHIA WHIMBUAYAIbHbBIX
00pa3oBaTEeNbHBIX JOCTHKEHUN OOYYaIOIIMXCs, OTPa)XaroT JUHAMHUKY (OpPMUPOBAaHHUS HMX CIHOCOOHOCTH K PEIIEHUI0 Y4eOHO-TIPAKTHYECKHX U
yueOHO-TI03HABATENbHBIX 337lad M HAaBBIKOB MPOEKTHOW JeATenbHOCTH. [IpomexyTouHas arTecTalusi OCYIIECTBISETCS B XOAE€ COBMECTHOU
OLIEHOYHOH /IeATEIbHOCTH MEJaroroB 1 00y4aromuxcs, T. €. IBJIIeTCs] BHYTPEHHEH OIIeHKOH.

Pe3ynbTarel UTOrOBO arTecTaluu BHITYCKHUKOB (B TOM YHCIIE TOCYJapCTBEHHON ) XapaKTepU3YIOT YPOBEHb TOCTHKEHUS IPEIMETHBIX U
METaNpeIMETHBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTENIbHOM MpPOrpaMMbl OCHOBHOTO OOIIEro oOpazoBaHUsl, HEOOXOIUMBIX JUIsS



https://pandia.ru/text/category/kontrolmznie_raboti/

MpoJo/KeHusT oOpazoBaHus. [ocymapcTBeHHass (MTOroBasi) arTTeCTallMsl BBIMYCKHUKOB OCYILECTBISETCS BHEIIHUMHU (110 OTHOILEHHUIO K
00pa3oBaTENbHOMY YUPEKICHUIO) OPTaHaMH, T. €. SIBJISICTCS BHEIIHEH OIIEHKOM.

OueHka JIOCTMXKEHHUS METAlpeIMETHBIX pe3ylbTaTOB MOXET MHPOBOAUTHCA B XOJE€ pa3IMuHbIX Hpouenyp. OCHOBHOM mnpouenypoit
WTOrOBOM OLEHKH JOCTHMKEHUS METAlpPEIMETHBIX pE3yJbTaTOB SBJISIETCS 3alllUTa WTOIOBOIO HMHAMBUAYAJbHOTO MpPOEKTa. JlOMOJIHUTENbHBIM
HMCTOYHUKOM JIAHHBIX O JIOCTHIKEHUHU OTJICIBHBIX METAMPEIMETHBIX PE3yJIbTaTOB MOTYT CIYKUTh PE3YJIbTAThl BEITIOJHEHUS TIPOBEPOYHBIX padoT (Kak
MIPaBWJIO, TEMATUYECKUX) MO BceM mnpeameraMm. CuUcTeMa OLIEHKH MPEIMETHBIX Pe3ylIbTaTOB OCBOCHMS YYEOHBIX MPOTrpamMM C YU4ETOM ypPOBHEBOTO
noaxoja, npunaroro B Cranjgapre, IpeaIoaraeT BblAeIeHUE 0a30BOr0 YPOBHS JTOCTHKEHUIN KaK TOYKM OTCUETA MPU MOCTPOCHUU BCEW CHCTEMBI
OLICHKH W OpTraHu3alluyd MHAUBHIYaIbHOM paboThl ¢ oOydaromuMmucsa. Kpome TOro TUYHOCTHBIE NOCTHKEHUS MOTYT HAaKaIUIUBAaThCS B MOPTQEIb
JOCTHKEHHUM KaK MHCTPYMEHTBI IMHAMUKUA 00pa30BaTENbHbBIX TOCTHKCHH.

CpenctBa oOyueHus

JIssi TIOJTHOIIEHHOTO OCYIIECTBICHHUS BCEX BHIIOB JIESATEIHLHOCTH CO3[AHO CIEIHAIbHO OPraHU30BaHHOE 00pa30BaTENBHOE MPOCTPAHCTBO,
00€eCIeYeHHOEe HEOOXOIMMBIM MaTEPUATbHO-TEXHHYECKIM, HH(POPMAIIMOHHO-METOIUIECKUM M Y4eOHBIM 000pyI0OBaHUEM, BKITFOYAFOIIIUM:

- TEXHUYECKHE CPEJICTBA OOYUCHUS: KOMITBIOTEP, TIPOCKTOP.

- upoBbIe 00pa30BaATEILHBIE PECYPCHI;

- y4eOHO-METOIUYECKYIO TUTEPATYPY;

- HaTypaJbHble OOBEKTHI ( MUKPOIIPEIapaThl, OPraHU3MbI JKUBbIC WM (DUKCUPOBAHHbBIC, repOapuii pacTCHUH pPa3HBIX CHCTEMATHYECKHX
IpYIII, KOMHATHBIC PACTCHHUS, aKBapUyM, CEMEHA T0JICOJIHEYHHKA, KapTo(elb, MyKa U JIp).

- yueOHO-TIPaKTHYECKOE U JabopaTopHOE 000pyI0BaHHUE.

JIMYHOCTHBIE, MeTallpeAMeTHbIC U IPeAMETHbIC Pe3y/JIbTAThl OCBOCHHS Kypca XUMHHU
[To 3aBeprieHUI0 Kypca XMMHUU Ha 3Tare OCHOBHOTO 00I11eT0 00pa30BaHus BEITYCKHUKN OCHOBHOM IIKOJIBI IOJDKHBI OBIIAJIETh CIICTYIOITUMU
pe3ynbTaTamu:

1. JIu4HOCTHBIE pe3y/IbTAThI:
1) ocosnanue cBOCH STHHUYESCKOIN MPUHAIC)KHOCTH, 3HAHNE UCTOPUU XMUMUH U BKJIaJla POCCUHCKON XUMUYECKOW HAYKH B MUPOBYIO XUMHUIO;
2) ¢hopmuposarue OTBETCTBEHHOTO OTHOIICHHS K TIO3HAHUIO XMMHHU; TOTOBHOCTH U CIIOCOOHOCTH YYaIlIMXCS K CAMOPA3BUTHIO M CAaMOOOPa30BAHUIO
Ha OCHOBE M3YYEHHBIX (DaKTOB, 3aKOHOB M TEOPUN XMMHUHU; OCO3HAHHOT'O BBIOOpA U MOCTPOEHHE MHANBUIyaIbHOM 00pa3oBaTelbHON TPAEKTOPHH;
3) popmuposarue NETOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, HEOTHEMIIEMO YaCThIO KOTOPOU SIBJISICTCS XUMHUYECKAsl KapTHHA MUDA;
4) oenadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHSI HAYKU M OOLIECTBEHHOW MPAKTUKH, B TOM YHCIIC K XUMHYCCKUM;
5) oceoenue couManbHBIX HOPM, TPABWI MOBEACHHsS, pojel M (OpPM CONMAIBHOW KM3HU B COLIUYME, MPUPOJEC M YaCTHOW KU3HH HA OCHOBE
HKOJIOTUYECKOM KyJIbTYphl M O€30IIaCHOTO 00palleH s ¢ BEIECTBAMU U MaTepHUaIaMu;
6) ¢opmuposanue KOMMyHUKaTHBHOW KOMIIETEHTHOCTH B OOIIEHHU CO CBEPCTHHKAMHU M B3POCIBIMH B TpoIiecce 00pa3oBaTeIbHOM, OOIIECTBEHHO
MOJIE3HOU, YUeOHO-HCCIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJOB JESATEIBHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeranpeaMeTHbIe Pe3yJbTaThl:
1) onpedenenue enelt COOCTBEHHOTO 00YYEHHSI, TOCTAHOBKA M ()OPMYIUPOBAHUE s ceOsl HOBBIX 3a/1a4;
2) nranuposanue MyTed NOCTHIKEHHUS KETaeMOTo pe3yiibTaTta 00yIeHHsI XUMUAH KaK TEOPETHIECKOT0, TaK M IKCIIEPHMEHTAIBHOTO XapaKTepa;



3) coommecenue CBOMX NEHCTBHH C IUIAHUPYEMBIMH PE3yIbTaTaMH, OCYujecmeienue KOHTPOJS CBOEH IEATEIBLHOCTH B MPOIECCE TOCTHKEHUS
pe3yibTara, onpedeiekie CIOCOO0B JACUCTBUII MPH BBIMOJHEHUH JTA00PATOPHBIX M MPAKTUYECKUX PabOT B COOTBETCTBHU C MPABUIAMHU TEXHUKU
0e301acHOCTH;

4) onpedenenue NICTOUHUKOB XMMUYECKON MH(OPMAIIMH, TIOJTyUYCHHE U aHaIH3 e€, co3/1aHue HH(POPMAIIMOHHOTO MPOYKTa M €0 MPE3CHTALIUS;

5) ucnoavbzoeanue OCHOBHBIX WHTE/UICKTYaJbHBIX OINCPAIlMi: aHAIM3a U CHHTE3a, CPABHCHHS W CHUCTEMAaTH3aIlMH, 00OOIICHUS M KOHKPETHU3AIUH,
gblsigleHue TIPUUMHHO-CIICACTBEHHBIX CBSA3CH M nocmpoenue JTOTUYECKOTO PACCYKICHUS M yMO3aKIIOYCHUs (MHAYKTUBHOIO, JICIYKTHBHOTO U TI0
aHAJIOTHH) Ha MaTEPUaJIe €CTECTBEHHO-HAYYHOTO COJICPIKAHUS;

6) ymenue co3maBaTh, IPUMEHSTH U MMPEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJICITH M CXEMBI JJIs PEIICHUS YIeOHBIX U MO3HABATEIbHBIX 33/1a4;

7) ¢popmuposanue n pazeumue SKOJIOTHIECKOTO MBIIUICHHS, YMEHHE IPUMEHSTH €0 B MO3HABATEIbHON, KOMMYHUKATUBHOM, COIMAILHOM MTPAKTHKE
U IpoQecCHOHATBHON OpUEHTALINY;

8) eenepuposanue e u onpeaeieHUE CPEACTB, HEOOXOMUMBIX IS UX peaTU3aIliH.

3. IpenMeTHbIE pe3yJabTaTHI:
1) ymenue 0603HaYaTh XMMHUYECKUE IJIEMEHTHI, HAa3bIBATh MX M XapaKTEPU30BaTh HA OCHOBE MOJOXKEHHs B Ieproandeckoi cucreme J[. U.
Menpaeneena;
2) (hopmynuposanue N3y4CHHBIX TIOHITHI: BEIICCTBO, XUMHUYECKHUIA SJIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHHOH, ITPOCTOE U CIIOYKHOE BEIIECTRO,
XUMHYECKas Peakius, BUIbl XUMHUUYECKUX PEaKIH U T. IL.;
3) onpeodenenue no GhopMmysiaM COCTaBa HEOPraHUYECKUX U OPraHHUYECKHUX BEIIECTB, BAICHTHOCTH aTOMOB XMMHYECKUX AJIEMEHTOB MIJIM CTCIIEHH MX
OKHCIICHUS;
4) nonumanue uHPOPMAIHH, KOTOPYIO HECYT XUMHUUECKHE 3HAKH, (POPMYJIb U YPAaBHEHHUS,
5) ymenue knaccuguyuposams NpocThic (METALIbI, HEMETAJIBI, OJIArOPOAHBIE ra3bl) U CIIOKHBIE (OMHAPHBIE COETUHEHHMS, B TOM YKMCJIE M OKCH/IBI, a
TaKXe THIPOKCUIBI — KUCIIOTHI, OCHOBAaHUS, aM()OTEPHBIE THAPOKCHIBI — M COJIN) BEIIECTBA;
6) gopmynruposanue IEPUOANIECKOTO 3aKOHA, 0OBsCHEHUEe CTPYKTYPbI U HHPOPMALIUH, KOTOPYIO HECET EPUOJMUYECKas CHCTEMAa XMMUYECKHX
anemeHToB J[. 1. MenaeneeBa, packpvimue 3Ha4EHUS] IEPUOANIYECKOTO 3aAKOHA;
7) ymeHue xapaxmepuzo6ans CTPOSHHUE BEIIECTBA — BUIbI XUMHUYECKUX CBS3EH M THITbI KPUCTAJUIMICCKUX PEIIETOK;
8) onucanue cTpoeHUsSI AaTOMOB XUMHYECKHUX JIEMEHTOB C MOPSAKOBbIME HOMepamu 1—20 u 26, omobpasicenue ux ¢ MOMOIIBIO CXEM;
9) cocmasnenue HopMyn OKCHIOB XMMHUYECKUX IEMEHTOB U COOTBETCTBYIOIIMX UM THAPOKCHIOB,;
10) Hanucanue cTpyKTYpHBIX (OPMYIT MOJCKYSIPHBIX COSTUHEHUI U GOPMYIBHBIX SIMHHII HOHHBIX COCAMHEHUI 10 BaJCHTHOCTH, CTEIICHH
OKHCJICHUS WU 3apsily HOHOB;
11) ymenue popmyruposéams OCHOBHBIC 3aKOHBI XUMHH: MMOCTOSHCTBA COCTABA BEIECTB MOJICKYJISIPHOIO CTPOCHUSI, COXPAHEHHUSI MAcChl BEIECTB,
3aKOH ABOrajpo;
12) ymenue gpopmynupoeams OCHOBHBIC TOJOKEHHSI ATOMHO-MOJICKYJIIPHOTO YUCHHUS K TEOPUH IEKTPOTUTHICCKOM UCCOIMAIIHH;
13) onpedenenue NpU3HAKOB, YCIOBUHN MPOTEKAHUS U MTPEKPALICHUS XUMAYECKUX PEaKIIHi;
14) cocmasnenue MONEKYSIPHBIX YPAaBHCHUH XMMHUYECKHX PEAKIHiA, MOATBEPKIAIONIMX OOIHe XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX BEIIECTB M OTPAXKAIOIINX CBSI3U MEXKIY KJacCaMH COSINHEHHIA,
15) cocmasnenue ypaBHEHHI peakIMii C y9aCTHEM JICKTPOIUTOB TAK)KEe B HOHHOM opMme;
16) onpedenenue Mo XUMUYECKHUM YPaBHEHHSM MPHHAIICKHOCTH PEAKIMI K ONPeIeIEHHOMY THITY WJIH BUJLY;
17) cocmasnenue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIINI € TIOMOIIBIO METO/1a 3JIEKTPOHHOTO OajlaHca;
18) npumenenue MOHATHI «OKHCICHUE» U «BOCCTAHOBIICHHE) JIJISl XaPAKTEPUCTHKH XMMHUYECKUX CBOMCTB BEIIIECTB;



19) onpedenenue ¢ MOMOILBIO KAYECTBEHHBIX PEAKIUI XJIOPHI-, CYIb(aT- 1 KapOOHAT-aHHOHOB U KATHOHA aMMOHHS B PaCTBOPE;

20) o6vscHeHue BIASHYS Pa3IHYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX PEaKIIHi;

21) ymenue xapaxmepuzoéams TOIOKCHUE METAUIOB M HEMETAUIOB B MEPHOJNYECKON CHCTEME JJIEMEHTOB, CTPOCHHE UX aTOMOB M KPUCTAJIOB,
obmue Gpu3nuecKue U XMMUYECKHe CBOWCTBA,;

22) 0OwsicHeHue MHOTOOOpa3ust MPOCTHIX BEIICCTB SIBJICHUEM aJZIOTPOIHMH C YKa3aHUEM €€ MPUYHNH;

23) ycmanoenenue pazidduii THAPO-, MUPO- U IEKTPOMETALTYPIHU U WIIOCMPUPO8anie dTUX Pa3Iuudil MpUMEpaMH MTPOMBIIUICHHBIX CIIOCOO0B
MOJIyYEHUSI METAIJIOB;

24) ymenue oasams o0IIyI0 xapakrepucTuKy simemeHToB I, I, VIIA rpymm, a Takke Bomopoja, KHCIOpoda, a3oTa, cepsl, docdopa, yrieposa,
KPEeMHHS UM OOpa30BaHHBIX MMM IPOCTHIX BEUIECTB M BAKHEHIINX COCAMHEHUH (CTpOCHHE, HAXOXKICHHE B MPUPOJE, NOJydyeHue, pusmueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE);

25) ymenue onucviéams KOPPO3UIO METAIIOB U CIIOCOOBI 3aIUTHI OT HEE;

26) ymeHue npouzeo0umv XUMHYECKUE PACUEThl C WCIOJIH30BAHUEM IMOHSATHH «MaccoBasi JOJsl BEIIECTBA B CMECHY, «KOJIUYECTBO BEIIECTBAY,
«MOJISIPHBIN 00BEM» TI0 (hOpMyJIaM U ypaBHEHHSM PEaKIUi;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUCHUS U3YUCHHBIX OPIraHUYECKHX BEIIICCTB;

28) svinonnenue 0003HaYCHHBIX B IPOTrpaMMe IKCIICPUMEHTOB, PACHO3HABAHIEe HEOPTAHMYECKUX BEIIECTB 110 COOTBETCTBYIOIIUM ITPU3HAKAM;

29) cobnrooenue ipaBu 6€30MacHON pabOThl B XUMUYECKOM KaOuHeTe (J1abopaTopuH).

IIpumepHble HaNpaBJIeHUsA MPOEKTHOIH JeATeJbHOCTH o0yuarmmxes. 1. PaboTa ¢ HCTOYHMKaMU XMMHUYECKOH MH(DOpPMAIMK — HCTOPUYECKUE
0030pbl CTAQHOBIICHHWSI M PAa3BUTUS W3YYEHHBIX TIOHATHHA, TEOPHH, 3aKOHOB; XH3Hb M JACATEIBHOCTh BBLIAIONINXCS  yYCHBIX-XMMHUKOB.
2.AnanuTHdeckue 0030pbpl MHGOPMAIMHM TI0 PEHICHUIO OMpPEIEeTCHHBIX HAYYHBIX, TEXHOJIOTUYECKHX, NMpPaKTH4YecKux mpobiem. 3. OnaaeHue
OCHOBAaMHU XMMHUYECKOro aHanu3a. 4. OBiajieHle OCHOBaMU HEOPraHMYECKOIO CHHTE3a.

COAEP) KAHUME N3YUAEMOI'O KYPCA Xumus 8 kinacc
Pa3znen 1. HauanbHble NOHATHSA M 3aKOHBI XuMuM. (18 yacos)

Tena u Bemecta. CBoiicTBa BeliecTB. JTalIOHHbIE (PU3MUECKUE CBOMCTBA BellecTB. Marepuana U MaTtepuaioBeeHue. Poib XUMUHM B KU3HU
COBpeMeHHOro odmiecTBa. OTHOLIEHNE 00IIECTBA K XUMHUH.: XeMOpHIus 1 XxeMo(poOus.

Mertonb! n3ydenus: xumun. HaOmronenune. DkcriepumeHT. MoaenupoBanue. MoJienn MaTepuaibHbIe i 3HAKOBBIC HITH CHMBOJIbHBIE.

I'a3pl. XKunkoctu. TBepable BemecTBa. B3auMHBIE Nepexo[bl MEXAY arperaTHbIMH COCTOSHMSIMH BEIECTBA: BO3TOHKa (CyOnumanus) u
necyOauManus, KOHASHCAIUs U UCTIapeHHe, KpUCTAJUTM3allks U MJIaBJIeHHE.

@usnueckue sBieHUs. YncThie BemecTBa U cMecH. I'oMoreHHsle u rereporeHHsle cmecu. Cmecu razoo0pasHblie, xuakue, TBepabie. Crocoobl
pa3zeneHns cMecel: eperoHka Win AUCTHIUISINS, OTCTanBaHue, (pUIbTpOBaHWE, KPUCTAJUIM3AINS, BeITapuBaHue. Xpomarorpadus. [Ipumenenne
3THX CIIOCOOOB B 1TaOOPAaTOPHOI MpPAaKTUKE, Ha MPOU3BOJACTBE U B OBITY.

XUMUYECKHE IIEMEHThl. ATOM M MoJIeKyJbl. [IpocThie U ClloKHBIE BellecTBa. AJUIOTPONUsS Ha mpuMepe Kuciaopona. OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIsIpHOTO yueHus. oHbl. BelecTBa MOJIEKYISIpHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUSI.



3Haku (CUMBOJIBI) XUMHUYECKUX IeMEHTOB. MH(popMmanus, KOTOPyI0 HECYT 3HAKU XMMHUYECKHX JIEMEHTOB. DTUMOJIOTHS HAa3BaHUN HEKOTOPBIX
xuMudeckux 3aemenToB. [ICXD J[.1. MenneneeBa: KOPOTKONEPHOAHBIN U IITMHHONEPUOIHBIN BapraHThl. [lepros! u rpynmsl. ['aBHas u moGoyHast
noarpynnsl. OTHOCHUTENbHAS AaTOMHAs Macca.

Xumnueckue (opmynsl. Muaekcsl u koaduuuenTtsl. OTHOCHTENbHAs MOJIEKYISIpHAas Macca. MaccoBas 0JIi XMMHYECKOTO 3JIEMEHTa B
coenuHeHun. MHpopmanus, KOTOpyI0 HECYT XUMUYECKHE (HOPMYJIBI.

Banentnocts. CTpykTypHBIE (hOpMYIIbl. XUMHUYECKHE JIEMEHTHI C TOCTOSIHHOM U TIEPEMEHHOM BaJICHTHOCTBIO. BBIBO (hOpMYIIBI COEAMHEHUS 110
BajleHTHOCTH. OmnpezneneHne BaJICHTHOCTH XMMHUECKOro 3jeMeHTa 1o (opmyne BemiectBa. CocTaBlieHHE Ha3BaHUM COEAMHEHUI, COCTOALIMX U3
IBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTAaBa BELECTB.

Xumudeckue peakuuu. PeareHTsl n npoaykThl peakuuu. [Ipu3Haku XUMHYECKUX peakuuil. Y CIIOBUS UX NPOTEKaHUs U MpeKpalleHus. Peaknuun
rOpeHHsl. DK30TEPMUYECKUE U DHAOTEPMUUECKHUE PEAKLUH.

3aKOH COXpaHEHHUs Macchbl BellecTB. XuMHUYeckue ypaBHeHHMs. CocTaBieHHE XUMHMUYECKHX YypaBHeHui. MHQopmanus, KoTopyro HeceT
XMMHMYECKOE ypaBHEHHUE.

Knaccudukanus XUMUYECKUX peakiUil [0 COCTaBy M YHMCIY PEareHTOB M MPOAYKTOB. THIbl XMMHUYECKMX peakuuil. Peakuuum coeanHenus,
pasnoxxeHusi, oOMeHa, 3amerieHus. Karanuszaropsl 1 KaTaaus.

JdemoHcTpanmu.

e KoJuiekuuu MaTepualioB U U3€IUI U3 HUX.
Mogpenu, ucnoib3yeMble Ha ypoKkax (GU3UKH, OMOJIOTHH U Teorpaduu.
OOBemMHbIE U IIAPOCTEPIKHEBBIE MOJIETN HEKOTOPBIX XMMUYECKUX BEILIECTB.
Mozeny KpUCTaNINYECKUX PELLETOK.
CoOupanue npubdopa /i1t HOIYUYEeHHUs T'a30B U IPOBEPKa €ro Ha TepPMETUYHOCTb.
Bosronka cyxoro nbaa, iioga win HadranuHa.
ArperaTHble COCTOSIHHS BOJIBI.
Paszgenenne 1ByX HECMEIINBAKOIIUXCS )KUIAKOCTEH € TIOMOIIBIO IE€IUTENBHOU BOPOHKHU.
VYcranoBka Juist GUIBTPOBAHUS U €ro padoTa.
YcraHoBKa JUIsl BRITApUBAHUS U €ro paboTa.
Paznenenue kpacsiero BemiecTsa ¢gyomacrepa ¢ HOMOIIBI0 OyMaXXHON XpoMaTorpagpum.
Monenu auIoTpOnHbIX MOAU(UKAIINKI YIiiepoaa U Cephl.
Hoprpers 1.5, Bepuennyca u JI.1. Menneneesa.
Koportkonepuoanstii u agnuHHOonepuoaHelid Bapuantsl IICXO JI.11. Menneneesa.
KoHcTpynpoBanue mapocTepKHEBBIX MOJIEIIEH.
Arnmapat Kunmna.
Paznoxxenne 6mxpomaTta aMMOHHS.
BsanMoelicTBUE COIITHOU KUCIIOTHI C [IMHKOM.
[Tonyuenune runpoxcuaa meau (2) u ero pazioKeHUe MpHu HarpeBaHUH.

JlaGopaTopHbIe ONBITHI.
1. O3nHakomieHHUE ¢ KOJUIEKIIUEH 1a0opaTOPHOU TOCY/ IbI.

2. IIposepka mpubopa A MONTyYEHHs Ta30B Ha TEPMETHIHOCTb.



[IpuroroBneHue reTeporeHHON CMeCH MOPOUIKOB CEPBI U JKeJe3a U UX pa3/ieliCHuE.
B3aumoneiicTBre pacTBOPOB XJIOpUIa HATPHSI U HUTpaTa cepedpa.

[Monyyenue ruaporcua Meau (2) 1 ero B3auMOACHCTBUE C CEPHON KUCIIOTOM.

B3aumMozeicTeue pacTBopa Cobl C KUCIOTOM.

IIpoBepka 3aKOHA COXPAHEHMS MAacChl BEIIECTB HA IIPUMEPE B3aUMOACUCTBUSA 1IEJI0YH U KHCIIOTBI.

O N O

PasnoxeHnue nepokcuia BOJI0Po/ia ¢ MOMOIIBI0 OKcua Mapraniia (4).
9. 3amelieHue )KeEIe30M MEIU B METHOM KYIIOPOCE.

IIpakTuyeckue padoThl.
1. 3nakomcTBO ¢ mabopatopHbIM 00opynoBaHueM. [IpaBuia TeXHUKN 0€30MaCHOCTH MpHU paboTe B KabuHeTe XuMun. HekoTopeie BUIBI paboT.

2. AHanu3 1o4YBbl.

Pa3zzen 2. BaxkHeiilne npeacTaBuTe/IM HeOpraHuyeckux BemecTs. KosimyecrBeHHbIe OTHOIIEHUsI B XuMuH. (17 yacoB)

Cocras Bo3ayxa. [Tonsite 06 00eMHOI 10JIe KOMIIOHEHTA MPUPOTHON Ta30BOM CMeCH — BO3ayxa. PacueT oObeMa KOMIIOHEHTA T'a30BOM CMECH
0 ero 00BEMHOM J10JIe M HA00O0POT.
Kucnopon. O3on. Ilonyuenue kucnopona. CoOupanue u pacrno3HaBaHUE KUCIOPOJa. XUMHUYECKHUE CBOMCTBA KHCIOPO/a: B3aUMOJCHCTBUE C
MeTaJlJIaMH, HEMEeTaJlJIaMU U CJIOKHBIMU BetecTBamu. [Ipumenenue kuciopoaa. KpyroBopot kucinoposa B mpupoze.
Oxcuapl. OOpa3oBaHue Ha3BaHUN OKCUIOB MO ux opmynaM. CocraBieHue GopMmys OKCHAOB 10 HazBaHusM. [IpencTaBuTenu OKCUIOB: BOJA,
YIJIEKUCIBIN Ta3, HerameHasi H3BeCTb.
Bogopon B npupoze. @usndeckue 1 XUMUYECKHUE CBOWCTBA BOJIOPO/IA, €r0 MOJTYyYSHHE U TPUMEHEHHE.
Kucnotsl, ux cocraB u knaccuduxanus. Maruouropsl. Tadbnuna pactBopumocTy. CossiHas U cepHasi KUCJIOThI, UX CBOICTBA U IPUMEHEHHUE.
Conu, ux coctaB u Ha3BaHus. PactBopumocTs coneil B Bojae. [IpeacraBurenu coneii: xiaopu HaTpusi, KapOoHAT HaTpus, pocdar KambIus.
ITocrosinHas ABoragpo. KomnuectBo Bemectsa. Monbs. MomsipHast macca. KpaTHble eqMHHIIBI M3MEPEHHS KOJIMUYECTBA BEIIECTBA — MUJUIUMOJIb
Y KWJIOMOJIb, MWJIJTUMOJISIPHASA U KWJIOMOJISIPHASI MacChl BEILIECTB.
Pacuyets! ¢ ncnosb30BaHNEM NOHATUN «KOJIMUYECTBO BEILIECTBAY», «MOJISIPHAs Maccay, «IIOCTOsSIHHAsE ABOTapo».
3akoH ABoraJipo. MossipHbIil 00beM Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS IUIOTHOCTh OJJHOTO ra3a 110 APyromy.
. KpaTHble enuHUIBI H3MEPEHHS KOMYECTBA BEIIECTBA —MUJUTUMOJISIPHBINA U KUIIOMOJIIPHBIA 00BEMBI Ta30B.
Pacyetsl ¢ ncronb30BaHNEM MOHATUN «KOJTHUYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIA 00BHEM ra30B», «4UCIO ABOTAIPO».
I'unpocdepa. KpyroBopot Bojibl B ipupoae. PU3ndeckre 1 XMMUYECKHE CBOMCTBA BOJIbI: B3aUMOJICHCTBUE C OKCHIAMHU.
OcHoBanus, ux coctaB. PacTBOpUMOCTh OCHOBaHMI B BOJIe. MI3MeHEeHNE OKpacKu UHIMKATOPOB B IIENOYHOM cpene. [IpeacraBurenu menovei:
TUAPOKCHIBI HATPHSI, KT U KaJIbITHS.
PacTBopuTens u pactBopeHHoe BeniectBo. PactBopsl. PactBopenue. ['uapaTtel. MaccoBast 107151 paCTBOPEHHOTO BellecTBa. Pacuersl, CBs3aHHbBIE
C MCIIOJIb30BaHUEM MOHATUSA»MACCOBAs! 101 PACTBOPEHHOT'O BEILIECTBAY.
JdemMoHcTpanuu.
e TlonydyeHue KHCIOpPOa PA3IOKEHUEM IIEpMaHTraHaTa Kajusl U MepOKCHAa BOJAOPOA.
e (CoOupaHuie METOJIOM BHITECHEHUSI BO3TyXa U BOBI.
e Pacno3HaBaHHe KUCITOPO/IA.



I'openune marums, sxemnesa, yris cepsl U pochopa B KUCIOPOIE.
Konnexuust okcuios.

[Tonyuenue, cobupanue, paco3HaBaHUE BOAOPOA.

I'openue Bonopona.

B3anmopeiicTBue BOAOpOaa ¢ OKCUIOM MEJIH.

Komnnexkuust MUHepaabHbIX KUCIIOT.

[IpaBuiio paz0aBieHUs CEPHON KUCIOTHI.

Komnexknus conei.

TaOnuia pacTBOPUMOCTH OCHOBAHUH, KMCIIOT U COJIEH B BOJE.
HekoTtopsie MeTaibl, HEMETAJLIbI U COSAMHEHUSI KOJTUYECTBOM BellecTBa B 1 MOJIb.
Kosuekuust ocHoBaHUM.

JlaGopaTopHble ONBITHI.

10.
11.
12.
13.
14.

[TomyTHEHME N3BECTKOBOM BOABI ITPU MIPOIYCKAHUU YTJIIEKUCIIOTO Irasa.

[Tonydyenue Bogopo1a B3aMMOJCHCTBUEM LIMHKA U COJISTHOM KHCIIOTHI.

Pacno3naBaHue KHCIIOT HHAMKATOPaMHU.

N3menenne OKpacky MHAUMKATOPOB B LIEIOYHOM Cpene.

O3HakOMJIEHHME C MpenapaTraMu JIOMalllHEeHd WM IIKOJIBHOM alTeyKu — pacTBOpaMU MEPOKCHAA BOAOPOJA, CIIMPTOBON HACTOMKHU Hoda u
HAaIIATBIPHOT'O CIIUPTA.

IMpakTnyeckune padoThl.
3. Tlonmyuenue, cobupaHue u pacro3HaBaHUE KUCIOPOA.

4. Tlomydenue, coOMpaHue U paclo3HaBaHHe BOJOPO/IA.
5. IlpuroroBieHue pacTBOPOB COJE C UX 3aJaHHON MaccoOBOM JOJIeH.

Pa3nen 3. OcHOBHBIE KJIACCHI HEOPTaHUYECKUX coequHenmii. (9 yacoB)

O06o0061eHne cBeieHni 00 OKCUIax, UX Kiaccuukaim, Ha3BaHUIX U cBoicTBaX. CrocoObl MOMTy4eHHUs! OKCHJIOB.

OcHoBanus, UX KiaccuuKaius, Ha3BaHUs U CBOMCTBa. B3ammojeicTBUE C KHUCIOTaMH, KHCIOTHBIMH OKCHUIAMHU M COJISIMH. Pa3nokeHue
HEPAaCTBOPUMBIX OCHOBaHUN. CrIOCOOBI MOTyueHUs OCHOBAHUH.

Kucnotsl, ux knaccudukarus 1 HazBanus. OOIMe XUMUYECKIe CBOMCTBA KUCTOT. B3anMoieiicTBIE KICIOT ¢ MEeTaIaMU. DJIEKTPOXUMUYECKUI
Al HANIPSDKEHW MEeTaJuioB. B3anuMoielicTBUE KUCIIOT ¢ OKCHIAMU METAJUIOB. B3anMoieiicTBHE KUCIOT C OCHOBAHUSIMM — PEaKIUs HEUTpaTU3aIiu.
BiaumopeiictBue Kuciot ¢ conssmu. [Tomydenne 6€CKUCIOPOAHBIX U KUCTIOPOICOIEPKAIINX KUCTIOT.

Conu, ux knaccudukanus u CBocTBa. BanmoaeiicTBue coneii ¢ MeTamiamMu, 0COOEHHOCTH ITUX peakiuii. B3aumoeicTBue coneii ¢ consmu.

['enernueckue pspl MeTallIa M HeMeTaiula. [ eHeTu4ecKkasi CBSI3b MEXAY KJIacCaMy HEOPTraHUYECKUX BEILIECTB.

JlaGopaTopHbIe ONBITHI.

15. B3aumoneiicTBre OKCHIa KAJIbIUs C BOHOIA.



16. [ToMmyTHEHHUE U3BECTKOBOW BOJIBI.

17. Peakuus HeWTpanu3auuy.

18. TTonyyenue rugpokcuaa Meu (2) u ero B3auMOJICHCTBUE C KHCIOTOM.
19. Paznoxenue rugpokcuaa Meau (2) npu HarpeBaHHU.
20. BzaumoielicTBrE KUCIOT C METAJIaMHU.

21. B3aumoelicTBUE KUCIOT C COJISIMH.

22. O3HaKOMJIEHHUE C KOJUIEKIIUEH COJIeH.

23. B3aumoseiictBue cynabdara menu (2) ¢ xKene3om.
24. B3aumoeiicTBUE COJIEH C COJSIMH.

25. 'eneTnyeckas CBsI3b Ha IPUMEPE COCTUHEHUI ME]TH.
IMpakTnyeckue padoThl.

6. Pemenue sKkciepuMEHTAIBHBIX 33/1a4.

Paznen 4. llepuoanueckuii 3axkon u [lepuonnueckas cucrema xumuueckux 3jaemeHToB (113 u IICXI)
J.A. MenaesieeBa U cTpoeHue aToma. (8 yacon)

EcTtecTBeHHbIE ceMeicTBa XUMUYECKUX 3JIEMEHTOB: LIEIOYHbIE U HIEIOYHO3EMENIbHBIE METAIIIbl, FAJIOI€HbI, HHEPTHBIE ra3bl. AM(POTEPHOCTb.
AmMoTepHbIe OKCUABI U THAPOKCUABL. KoMITIEKCHBIE COMH.

Otkpsitue .M. MenneneesbiM 13 u coznanne um [ICXO.

ATOMBI KaKk ()OopMa CyIIECTBOBAHUS XUMHUYECKHX JIeMEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB. Jl0Ka3aTelbCTBa CI0KHOCTA CTPOSHUS
aromoB. OmbITel Pesepdopma. [ImanerapHas Moenb CTPOSHHUSI aTOMOB.

CocTaB aTOMHBIX si/iep: IPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHas Macca. B3auMOCBSA3b MOHATHI «IIPOTOH», «HEUTPOH», «OTHOCUTENIbHAS
aTOMHasi Maccay.

Muxkpomup. DNEKTPOHBI. CTPOEHUE IJIEKTPOHHBIX YPOBHEH aTOMOB XHUMUYECKUX JIEMEHTOB

NoNe 1-20. [TonsiTue 0 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3otonbl. @usnueckuit cmpican cuMBOIMKH [lepuonnueckoil cucremsl. CoBpeMmeHHast ¢popmynuposka I[13. VI3MeHeHus: CBOMCTB 3JIEMEHTOB B
nepuojax u rpymnmnax, Kak QyHKIUs CTPOSHHS 3JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTHKa 3JIEMEHTAa-MeTaJlla U AJeMeHTa-HeMeTaia no ux nonoxenuto B [ICXD JI.M. Menneneesa.

JdemMoHcTpanuu.

e Paznuunbie popmsl Tabmui [1C.

e Mogenupoanue nocrpoenus I1C J[,1. Menneneena.
e Mogenu aTOMOB XUMHUYECKUX DJIEMEHTOB.
e Mojenu aTOMOB 3JIeMeHTOB 1 — 3 Iepuo/10B.

JlaGopaTopHbIe ONBITHI.
26. ITony4yenne am(poTepHOTO TUAPOKCUIA U UCCIICIOBAHKE €r0 CBOMCTB.

Paznen 5. Xumuueckasi cBsizb. OKHC/INTE/ILHO-BOCCTAHOBUTEIbHBIE peakuuu. (16 yacoB)



WNonnast xumuyeckasi cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMH METAUIOB M HeMeTauioB. Cxembl 00pa3oBaHUsI MOHHOW CBSA3M JJIsi OMHApPHBIX
coenuHeHui. VIOHHBIE KPHCTAITIMYECKUE PEUICTKH M (PU3UYECKHE CBOMCTBA BEIIECTB C STHUM THUIIOM pemieTku. [Tonarue o GpopmynbHON enuHHIE
BEILIECTBA.

KoBanentnast xummaeckast CBsi3b. JJIEKTPOHHBIE U CTPYKTYpHbIE hopMyiibl. KoBanenTHas HenossipHas cBsi3b. CxemMbl 00pa30oBaHMs KOBaJIEHTHON
CBSI3M JUIsl OMHAPHBIX COeTMHEHUI. MOJIEKYISIpHBIC U aTOMHBIE KPUCTAJUTMYECKUE PEIICTKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

DNeKTpoOoTpUIATeNIbHOCTh. Psan snexTpooTpunatenbHocTi. KoBaneHTHas moisipHas XxumHuueckas cBsizb. CxeMbl 00pa3oBaHHs KOBAJICHTHOM
MIOJISIPHOM CBSI3U JJ11 OMHAPHBIX COCIMHEHUM. MOJIEKYIIIpHBIE U aTOMHBIE KPUCTALNTMYECKUE PEIIETKH, CBOMCTBA BEUIECTB C ATUM THIIOM PELIETOK.

Meramueckass XMMUYECKasl CBSI3b U METAINIMYECKAsl KpUCTAIUINYECKas pereTka. CBOMCTBA BELIECTB € 3TUM THUIIOM pelieTok. Enunas npupoaa
XUMHUYECKUX CBA3EH.

Crenenp okucienusi. CpaBHEHHE CTETEHEH OKHCICHHMS M BaJeHTHOCTH. [IpaBuiia pacdera CTENEHH OKHCICHHSA MO (OpPMYyJIaM XMMHUYECKHX
COCIMHECHUM.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. OmpeneraeHre CTeNeHel OKUCISHUS JUIsl DJIEMEHTOB, 00pa3yIolUX BELIECTBa Pa3HbIX KIIACCOB.
Peakuuu noHHOr0 0OMEHAa U OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBlieHuEe ypaBHEHUN OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEAKLIUN
METOJIOM 3JIEKTPOHHOTO OanaHca.

JdeMoHcTpanum.

e BuzeodparMenTs! u crnaiasl «MloHHAS XUMUYECKas CBSI3bY.
Komnnekuust BemecTs ¢ HOHHOM CBS3bIO.
Mopenu HOHHBIX KPUCTANIMYECKUX PEIIETOK.
Buneodparments! u ciaiinbl «KoBaneHTHas XUMAYECKas CBS3bY.
Komnnekuus BemecTs MONIEKYJISIPHOIO U @aTOMHOTO CTpOeHUsl. Mo1esIn MOJIEKYJISIPHBIX U @TOMHBIX KPUCTAIUNIMYECKHUX PELIETOK.
Crnaiigpl «MeTannnyeckas XMMUUYECKasi CBSA3b.
Konnexkuust «MeTaibl ¥ CIUIaBbD)
B3anmoneincTeue UHKA C CEPHOU U COJITHOW KUCIIOTOM, XJIOPUIOM MEJIH.

Conep:xanue yueOHOro npeamera XumMus 9 kiacce

InaBa 1. O0mas XapakTepUuCTHKA XMMHYECKHX 3J1eMEHTOB H XHMHYECKHX peaKkuHii.

XapakTepucTUKa IEMEHTa MO ero nojoxeHutro B [lepmonmueckoil cucreme xummueckux snemeHToB [I. M. MenneneeBa. CBolicTBa
OKCUJIOB, KHUCJIOT, OCHOBAaHUW M COJIEM B CBETE TEOPUHU DJIEKTPOJUTHYECKONW AMCCOLMALMM U OKHUCIICHMSI-BOCCTAHOBIICHHs. [loHsATHE O
MEepexXo/IHbIX AneMeHTax. AMdoTtepHocTh. ['eHeTnueckuil psin nepexonHoro snemeHTa. [lepuonuueckuit 3akoH u Ilepumonuyeckas cucrema
xumuyeckux anemeHToB J[. M. MenneneeBa. XuMuueckas opraHu3anusi >KMBOM M HEXKMBOW NMPUPOJBI. XUMHYECKUN COCTaB SApa, MAHTHUU U
3eMHON KOpbl. XMMHUECKHE JIEMEHTHI B KJIETKaX >KUBBIX OPraHHW3MOB. Makpo- U MUKpodjeMeHThl. O000IIeHne CBEIeHUH 0 XUMUYECKUX
peakuusix. Knaccudukanus XUMHUYECKUX pPEAKIHUIl MO pa3IMYHbIM MpPHU3HAKaM: «4HCIO M COCTaB pearupyroumux U 00pa3yrolmxcs
BEIIECTBY», «TEIUIOBON 3(pdeKT», «HampaBlieHHE», «M3MEHEHHE CTENIEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIoLIMX pearupyroime



BEIIECTBAY, «(a3zay, «HCIONb30BaHNe KaTanu3aropay. [IoHATHE 0 CKOPOCTH XUMHUYECKON peakinu. DakTopsl, BIUSAIOUINE HA CKOPOCTh
XUMHUYECKUX peakuuid. KaranusaTopsl u katanus. MHruOuTopsl.
JdemoHcTpaumu.

Paznuunsie dopmer Tabmuier [[. M. MenneneeBa. Moaenu aToMoOB 31eMEeHTOB 1—3-ro mepro1oB. MoJiesib CTPOCHUS 3€MHOTO Iapa
(momepeuHsblil pas3pe3). 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOH peakUuu OT MPUPOAbl PEarupyrolliux BeELIECTB. 3aBUCUMOCTb CKOpPOCTU
XUMHUYECKON pEaKIMM OT KOHLEHTpAlMM pearupyrolux BEIIECTB. 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW peakuuud OT Iulouiaau
CONPUKOCHOBEHUS PEArHPYIOIIMX BEIIECTB («KUISALIMM ClI0i»). 3aBUCUMOCTh CKOPOCTH XHMHYECKOM pEaKIHH OT TeMIepaTypbl
pearupyromux BeniecTB. [ OMOTeHHBIN U TE€TEPOTCHHBIN KaTaln3bl. DepMEHTAaTUBHBIN KaTanu3. HrubupoBanue.

JlabGopaTopHbie ONBITHI.

1. [Tonyyenue ruipokcuIa IMHKA U UCCIIEIOBAHUE €TI0 CBOMCTB.

2.MopenupoBanue noctpoenus [lepuoaudeckoii cucreMbl XxuMudeckux snemenToB Jl. M. Menneneesa.
3. 3amenieHue Kene30M Meu B pactBope cynbdara meau (11).

4. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEaKIIUU OT IPUPOJIbI PEarkpyIOIIMX BEIIECTB Ha IPUMEPE B3aUMOCUCTBHS KUCIOT C METAJUIAMH.

5. 3aBHCUMOCTb CKOPOCTH XMMHYECKOW PEaKIMU OT KOHIICHTPAIMU PEarnpyroIUX BEIIECTB HAa IPUMEPE B3aMMOJICHCTBUS IIMHKA C COJITHOM
KHMCJIOTOM pa3JINYHON KOHIICHTPALIUH.

6. 3aBUCHMOCTbH CKOPOCTH XUMHUYECKON PEaKIMK OT IUIOIIAN CONPHUKOCHOBEHHS PEAruPyIOLIUX BEIICCTB.

7. MonenupoBaHUE «KHUTISIIETO CIIOSI.

8. 3aBHCHMOCTH CKOPOCTH XHUMHUYECKON PEaKIUU OT TEMIIEPATYPhl pearupyoIrx BEIECTB HA MpuMepe B3aumoencTus okcuna meau (I1) ¢
PacTBOPOM CEPHOM KUCIOTHI Pa3IMIHON TEMIIEPaTypPhl.

9. PasnoxeHue mepokcua Boopo/ia moMoIbio okcuaa maprania (1\V) u karamnasbt

10. O6Hapy>I<eHHe KaTaJIa3bl B HCKOTOPBIX MUIICBLIX IIPOAYKTAX.

11. I/IHFI/I6I/IpOBaHI/Ie B3aHMOJCHCTBUSA KUCIIOT C METallIaMH YPOTPOIINHOM.

I'naBa 2. Merajuibl.

ITonoxenue meramnoB B [lepuonndeckoit cucteme xumudeckux siemeHToB JI. M. MenneneeBa. Metammueckas KpuUCTauIndecKas
pelieTka U MeTajinyeckas XumMuueckasi cBsa3b. O0mue gusndeckue cBoiictBa MeTayioB. CIuiaBbl, UX CBOMCTBAa M 3HaY€HUE. XUMHUYECKHE
CBOWCTBA METAJIJIOB KaK BOCCTAaHOBMTENEH, a TaKXKe B CBETE MX IOJIOKEHHS B JEKTPOXMMHUUYECKOM psAy HanpspbkeHui meranioB. Kopposus
METaJUIOB M CIIOCO0BI OOPBOBI ¢ HeW. MeTaiisl B ipupoe. O01ue crmocoObl UX MOTydeHUs.

OO6mrast xapakTepuCTHKA MET0YHBIX MeTauioB. MeTtamibl B mpupoe. O61ue crmocoos! ux nonydeHust. Crpoerue atoMoB. [llemounsie
METaJUIbl — MPOCThIE BellecTBa. BakHeilme coenHeHNs EeTOYHBIX METaJUIOB — OKCHbI, THIPOKCUIBI M COMU (XJIOPU/bI, KapOOHATHI,
cyib(aThl, HUTPAThI), UX CBOICTBA U MPUMEHEHHE B HapOoAHOM Xo3siicTBe. Kanuitnbsie ynoOpenus. OO01iast XapakTepuCcTHKa JIEMEHTOB
riaBHOM noArpymisl |l rpymnmel.

Crpoenue atomoB. lllenouno3zeMenbHbIe METaIBI — MPOCThIE BellecTBa. BaxkHelMe COeIMHEHNUS 1IeT0YHO3EMENIbHBIX METAJIOB —



OKCH/JIBI, TUAPOKCHIBI U COJIU (XJIOPUIBI, KApOOHATHI, HUTPATHI, CyNb(haThl, pocaTsl), UX CBOMCTBA U MPUMEHEHHE B HAPOIHOM XO3HCTBE.
Anromuauii. CTpoeHue aroma, Gu3ndeckue 1 XMMUYeCKHe CBOMCTBA MPOCTOro BemiecTBa. COeTMHEHUS allFOMUHUS — OKCHJ U TUAPOKCH]I, UX
amQoTepHbIii XapakTep. Baxxneitmue conu amoMuuus. [IpuMeHneHne alfoOMUHUS U €70 COSTMHEHHH.

Keneso.Crpoerne aToma, GH3HUECKIE H XMMHYECKHE CBOICTBA IPOCTOro Bemectsa. I'enerndeckne pssl Fe*? n Fe™ Baxueiimme comn
xKeJe3a. 3HaUCHME JKelle3a U ero COeAMHEHUH Ul IPUPO/IbI U HAPOJHOIO XO35ICTBA.

JdeMoHcTpanuu.

OOpa3upl METOYHBIX W MICIIOYHO3EMENbHBIX MeTaiuioB. OOpa3isl craBoB. B3zaumonelicTBue HATpus, JTUTUS U KaJbIUS C BOJIOW.
B3aumozeiicTBre HaTpust U Mar"us ¢ KuciaopoaomM. BzaumopeiictBue metamios ¢ HeMerauiamu. [lonyuenue ruapokcunos xkenesa (I1) u (111).
Jlabopamopnvlie onvimai.

12. BzaumoselicTBrE pacTBOPOB KUCJIOT U COJICH C METaUIaMHU.

13. O3HakoMIIeHHE C pyJaMH Keje3a.

14. OkpammBaHue JIaMeHH COJIIMHU IIETOYHBIX METAJUIOB.

15. B3aumoeiicTBre KajJblus C BOLOM.

16. INomyyenne THAPOKCHUIA KAJIBIUS U UCCIIEIOBAHNE €TO CBOWCTB.
17. Tlony4yeHne TUAPOKCH A ATTFOMUHHS M UCCIICIOBAHKUE €T0 CBOMCTB.
18. B3aumoseiicTBue xene3a ¢ cosstHoi kucioroi. 19. Ionydyenue rumporcuos sxenesa (1) u (111) 1 u3yuenne ux cBOHCTB.

Ipaktukym 1. CBoiicTBa MeTa/lsIOB M HMX COeJIMHEHHIt
1. Ilpaktuueckas pabora Nel « [TonydeHne u CBONCTBAa COEIMHEHHI METaJUIOBY.
2. [Ipaktuueckas pabota Ne2 PernieHune skcriepuMeHTaIbHBIX 337124 1Mo TeMe « MeTamibh»y

I'naBa 3. Hemeraibl
OOmiass xapakTepuCTHKa HEMeTayuloB: monokeHue B Ilepumommyeckoil cucteme xumuyeckux snemeHtoB JI. WM. Mengeneesa,
OCOOEHHOCTH CTPOEHHSI aTOMOB, JJIEKTpooTpuiareabHocTh (D0) kKak Mepa «HeMeTauM4HOCTH», psia 0. Kpucrammuyueckoe cTpoeHHE
HEMCTAJIJIOB — MPOCTHIX BECUICCTB. AJ'IJ'IOTpOHI/IH. dusnyeckue cBoiicTBa HeMeTaIOB. OTHOCUTEILHOCTD OHATHHA «METAUI» U «HEMETAILIY.

Bonopon. Ilonoxenue Bomopona B Ilepuommueckoit cucreme xumumyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue atoma u
MOJIEKYJIbl. PU3NYECKHE U XUMHUUYECKHE CBOMCTBA BOJIOPO/IA, €0 MOJTYYEHUE U MPUMEHEHHUE.

Bopa.Ctpoenue monexyssl. Bogopoanas xumuyeckas cBsi3b. @U3nuecKue cBoicTBa BOJIbl. AHOMAJINU CBOMCTB BOABI. [ MIpoduibHbIe U
ruipodoOHbIe BemecTBa. XUMUUecKHe cBoiicTBa BoAbl. KpyroBopoT Bozbl B pupoje. Bogoounctka. Aspanus Bojabl. beiToBbie GUABTPHI.
MuHepanbHbie BOJBI. JIUCTHIIIMPOBaHHAS BOAA, €€ MTOJIyYEeHUE U IPUMEHEHNE.

O6mas xapakrepucTuka ranorenoB.Ctpoenne aToMoB. [IpocTblie BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB, UX CBOICTBA.

Kparkue cBenenus o xiope, Opome, prope u iioge. [IpuMeHeHne raloreHoB U UX COSIMHEHUH B HAPOJAHOM XO3sIHCTBE.

Cepa.CtpoeHue aToMa, ajlIoTPOIHsi, CBOWCTBA M IpUMeHeHne poMOurueckoit cepbl. Oxcunpl cepsl (1V) u (VI), ux nonyuenue, cBOWCTBa U
npuMmeHenue. CepHasi KUCJIOTa U €€ COJIM, UX IPUMEHEHHE B HapOoJHOM Xo3siiicTBe. [Ipon3BOACTBO CEPHOIT KUCIIOTHI.



A3zot. CTpoeHue aTomMa U MOJIEKYJIbI, CBOMCTBA IMMPOCTOTO BElIecTBa. AMMEAK, CTPOCHHE, CBOMCTBA, OTy4YeHHe U puMeHeHne. Collu aMMOHUS,
ux corictBa u npumeHeHne. Okcunst azora (II) u (IV). A3oTHas kucnora, ee CBOHCTBA U MpuMeHeHHe. HUTpaThl 1 HUTPHUTEHI, Tpo0IemMa ux
COJIEp>KaHUsl B CEJIbCKOXO3SUCTBEHHON MPOAYKIIMU. A30THBIE y10OpEHUSI.

docdop. CtpoeHre aToMa, aIFIOTPOIIHS, CBOMCTBA 6etoro u kpacHoro ¢ocdopa, ux npumenenue. OCHOBHBIE coenuHeHus: okcu I Gocdopa (V)
u oproocdopHas kuciora, pocdarer. DochopHbie yI0OpEHUSI.

VYriepoa.CtpoeHue aToma, ayuIoTpOIHs, cBoicTBa Moaudukarwmii, npumerenue. Oxcuzapl yriaepoaa (1) u (IV), ux cBoiicTBa U MpUMEHEHHE.
KapOoHaTsl: KalbIUT, COJA, MOTAII, UX 3HAYCHHUE B IPUPOJIC U )KU3HU YEIOBEKA.

Kpemuwuii. CTpoeHre aroMa, KpUCTAUTMIECKUI KpeMHU#A, ero cBoiicTBa u npuMeHenue. Oxcun kpemuus (1V), ero mpupoHbie pa3HOBHIHOCTH.
Cuirkatsl. 3HaUEHUE COEMHEHUN KPEMHHUS B )KUBOW U HEXUBOM nipupoe. [loHaTHe 0 CHIIMKaTHONM MTPOMBILIIIEHHOCTH.

JdemoHcTpanmu.

OO0pa3ipl TaIOTeHOB — MPOCTHIX BEIIECTB. B3anMoielicTBrE raJIOTEeHOB ¢ HATPUEM, C ATFOMUHHEM. BrITecHeHHe XJI0poM Opoma Wik Hoja 13
pacTBOpOB UX coiyieil. B3aumoaencTBue cepbl ¢ METaulaMu, BOAOPOAOM M KHUCIOPOAOM. B3anmoneincTBre KOHUEHTPUPOBAHHOW Aa30THOM
KHCIIOTHI ¢ MeJIpI0. [lornorienne yriemM pacTBOPEHHBIX BEIIECTB WK ra3oB. BocctanoBineHue mean u3 ee okcuaa yriaem. OOpasibl IPpUpOAHBIX
COeMHEHNI XJopa, cepbl, (Gocdopa, yriaepona, kpeMmHus. OOpas3ipl BaKHEHUIINX S HApPOJHOTO XO34iCTBAa Cynb(paToB, HUTPATOB,
kapOoHaToB, pocaToB. OOpasisl CTEKIa, KEPAMUKH, LIEMEHTA.

JlaGopaTopHBIE OTIBITHI.

20. ITomryueHne U pacro3HaBaHUE BOJOPOIA.

21. VccnenoBanue MOBEPXHOCTHOTO HATSHKEHUS BOJIBI.

22 .PacTBOpeHue nmepMaHTaHaTa Kalus WM METHOTO KyItopoca B BOJIC.
23. I'maparaiust 06e3BokeHHOTO cyibhara meau (I1).

24. V3roToBiieHNE THIICOBOT'O OTIIEYATKA.

25. O3HaKOMJICHHUE C KOJIICKIHEH OBITOBBIX (DUITBTPOB.
26. O3HaKOMIICHHE C COCTABOM MHHEPAITBHON BOJIBI.
27. KauecTBeHHas peakIisl Ha TAIOTEHHUI-HOHBI.

28. TlomyyeHue U pacrio3HaBaHUE KUCIOPOIa.

29. T'opeHune cepbl Ha BO3/IyX€E U B KUCIOPOJIE.
30.CgoiicTBa pa30aBIeHHOIN CepHOM KUCIOTHI.

31. N3y4yeHune cBOMCTB aMMHaKa.

32. Pacrio3HaBaHMe coyieii aMMOHHSI.

33. CBoticTBa pa30aBJICHHON a30THON KUCIIOTHI.

34. BzanmoelicTBHEe KOHIICHTPHPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO.
35. T'openue pocdopa Ha BO3TyXe U B KUCIIOPOJIE.

36. Pacrio3naBanue ¢ocdartos.

37. T'opeHue yris B KUCIOPOJE.



38. [Tomy4yeHue yrobHOM KUCIOTHI U U3YYCHHE €€ CBOWCTB.

39. Ilepexon kapOOHATOB B THIPOKAPOOHATHI.
40. Pa3noxxenue rupokapOoHaTa HaTpusl.
41. TlonyuyeHne KpEeMHEBOU KUCJIOTHI U U3yYCHUE €€ CBOMCTB.

IIpakTukym 2. CBoiicTBa coelMHEHHIT HEMETALI0B

1. Pemenue sxcniepuMeHTaNbHbIX 3a/1a4 110 TeMe «lloarpynna raioreHoB».
2. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «Iloarpynna kucnopoaa.
3. Pemenue skcriepumMeHTaNbHBIX 3a1a4 1o Teme «[loarpymma azoray.
4. PemeHue 3KkcriepuMeHTaNbHBIX 3a1a4 110 Teme «lloarpymma yriepoaay.

5. [lonydyenue, cobupanue U pacro3HaBaHUeE ra3os.
I'maBa 4. O6001eHHe 3HAHUI 10 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI.

[Iepnonnueckuit 3akoH u lleprognyeckas cucremMa xuMuyeckux 3jeMeHTOB JI. M. MenneneeBa. @U3nyecKuil CMBICH MOPSAKOBOTO
HOMEpa JIEMEHTAa, HOMEPOB MEPUO/Ia U IPYMIbl. 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB 3JIEMEHTOB U UX COCIUHEHUH B IIEpUO/ax U IpyIax B
CBETE NPEACTABIECHUIN O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaueHUE NEPUOJUYECKOrO 3aKOHA. BBl XMMUUYECKUX CBA3EH U TUIIBI KPUCTAIUIMUECKUX PEIETOK. B3auMOCBA3b CTPOCHMS U CBOMCTB
BemtecTB. Kitaccudukanys XMMUYECKUX peakiil 0 pasInyHbIM NIPU3HAKaM (YHCIIO M COCTaB PEearnpyrouIuX 1 00pa3yronuxcs BeIecTB;
HaJIM4uue TpaHulbl  pasjena ¢asz; TerIoBOM  3QQeKT; U3MEHEHHe CTerneHein OKHUCIICHHS  aTOMOB;
MCTIOJIb30BaHUE KaTaJIM3aTOPa; HampaBieHue nporekanus). CKOpocTh XUMUYECKUX PEaKIHid U PakTOpbl, BIHsIomue Ha Hee. OOpaTuMocTh
XUMHUYECKHUX PEeaKIUN U CIIOCOOBI CMEIIEHNS XMMHUECKOTO PaBHOBECHSL.

[IpocTeie u crnoxxHble BemecTBa. MeTtamisl U HeMeTallibl. ['eHeTnueckue psapl MeTasula, HeMeTaja U nepexoaHoro meramia. OKCUabl
Y THJIPOKCHUIbI (OCHOBAHMS, KUCIOThI, aM(pOTEepHbIE TUAPOKCHUIBI), coaH. VX cocTaB, KilaccuuKanus U oOle XUMHUECKIEe CBOICTBA B CBETE
TEOPUH IEKTPOJUTHUECKON AUCCOLUALINH.



TemaTuueckoe NJIaHNPOBaHWe XUMH 8 KJacc.

TeMaTnuyeckoe MJIaHUPOBaHue 8 Kiace

Tema Kon-Bo gacos [IpakTuyeckue pabOTHI
1.| HavyanbHble TOHATHUS U 3aKOHBI XUMHH 194acoB 4
2.| Baxwneiimme IpeACTaBUTENN HEOPraHNMYECKUX BEIIIECTB. 18 yacon 3
KommdecTBeHHBIC OTHONIICHUS B XUMUU
3. OcHOBHBIE KJTaCCHl HEOPTaHUYECKUX COCTUHEHHIMA 12 gacos 1
4. Tlepuoanueckuii 3akoH u [leproaudeckas cucreMa XUMUYECKUX 10 gacos
anemeHTOB J[.M1.MeHnaeneeBa u CTpoeHHE aToMa
5. Xumunueckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 10 gacos
Htoro 68 vacos
KosauyecTBo ypokoB no yerBepTsiM 8 Kjacc
YeTBepTh 1 2 3 4 Bcero
KonnuectBo ypokoB 16 16 20 16 68

ITpakTryeckas pabora Nel. «IIpaBuiia TeXHUKH 0€30M1aCHOCTH B KAOMHETE XUMHUH ».

JlaGopatopHnas padora 1. O3HaKOoMIIEHHE ¢ Ta0OPaTOPHON MOCYI0M
ITpakTryeckas padora Ne2 «HaOmroneHnue 3a ropseil cBedoit»

[IpakTnueckast padota Ne3. «AHanu3 NOYBBI».

[IpaxTuueckas padota Ne4. «Ilomyuenue, cobnpanue 1 pacrio3HaBaHHE KHCIOPOAa»
[Tpaktuyeckas padora Ne 5. «ITomyuenue, cobupanue U pacro3HaBaHHE BOJIOPOJIa»

[IpaxTuueckast padota Ne 6. IIpuroroBienue pacTBOPOB coJiel C UX 3a/laHHOM MacCOBOM J0JEH.
ITpakTruyeckas pabora Ne7. Perienune skcriepuMeHTaIbHBIX 33/1a4.

Kmendapno-memamuuecxoe naarnupoeanue Xxumus 8 knacc




Tema ypoka

OcHoBHOe coepkanue
YpOKa

XapakTepuCTHKA OCHOBHBIX BH/IOB JIeATEJILHOCTH yyaluxcs (Ha
YPOBHE yUeOHbIX JelicTBUIA)

Havanbnble moHATHS ¥ 3aK0oHBI xuMuH (19 u)

TIpenmet xumuu. Posb
XUMHH B KU3HU

Tena u BemecTBa. CBoMCTBA BEIMIECTB. DTAIOHHBIC (DPU3UICCKUE
CBOICTBa  BellecTB. Marepuaibl W MaTepualoBeJcHUE.

ObvsicHamyb, 9TO TPEAMETOM H3YYCHUS XUMUU SBISIOTCS BEICCTBA,
HX CBOMCTBA U IIPEBpAICHHUS.

YeJoBeKa Xumuueckue siBIeHHUA. Ponb XUMHH B JKM3HHM COBPEMEHHOTO Paznuuame Tena u BellecTsa, BEIleCTBA U MaTEPUAIbL.
obmectBa. OTHOLIEHHE O0OIIECTBa K XUMUHM: XeMouius u Yemanaenusams pUYUHHO-CIEICTBEHHBIE CBA3U MEXIy CBOHCTBaAMHU
xemodoOus. BBogublit unctpyktax no Th mpu pa®ore B | BEIIECTB U UX MPUMCHCHHEM.
KabuHeTe XUMUMN. Xapazcmepuaoeamb TMMOJIOXKUTCIBbHYIO U OTPHUUATCIIbHYIO POJIb XUMUHU B
JKU3HH COBPEMEHHOT'O O0IIeCTBA.
Apeymenmuposams CBOIO TO3UIMIO IO OTHOIICHUIO K XeMODWINH U
xemohobun
Mertonbl nzyuenus: | Meroasl u3ydeHuss xumud. HaOmonenuwe. OKcrepuMeHT | Xapakmepu3ogams OCHOBHBIE METOJBI W3YUCHHS €CTECTBEHHO-HAYYHBIX
XUMHH MopenupoBanue. Monenn MaTepHanbHble (BEIIECTBEHHBIC) W | TUCHUIUIMH. [Ipugooums TIPUMEpPBl MaTepUalbHBIX W 3HAKOBBIX, HIIU

3HAKOBBIC (cumBOBHBIE). [leMOHCTpaLIUH. Monenn,
WCTIONB3YyeMble Ha ypoKax (U3UKHU, OMOJIOTHH U Teorpaduu.
OObéMHBIE M IIAPOCTEPKHEBBIE  MOAEIM  HEKOTOPBIX
XMMHYECKHX BemecTB. Moiesn KpUCTAUIMYECKHX PEHIETOK

CHMBOJIBHBIX, MOJIETICH, UCIOIB3YEMBIX Ha YpOKax (DM3HKH, OMOJOTHH U
reorpaduu.

Cobupamb 00BEMHBIE U IIAPOCTEPIKHEBBIE MOJIEJIN HEKOTOPBIX
XHMHYECKHX BEIECTB

AFpeFaTHHe COCTOAHUA
BCIICCTB

lazer. JKungkoctu. TBEprawie BemecTBa. B3anMHBIE MEpEXObI
BEIIECTBA U3 OJHOIO arperaTHoro COCTOSHHSI B JPYyroe:
BO3rOHKa (cyOnmumanusi) u jaecyOnuManus, KOHJSHCAIUS W
WCTapeHne, KPUCTAILTU3AIMS U TIaBJICHHE.

JemoncTpamuu. CoOupanue npubopa i MOJIyueHHUsS Ta3a |
MPOBEpPKa €ro repMeTHYHOCTH. BO3roHka cyxoro jpjaa, Hojza
i HadTaMHA. ATperaTHbIe COCTOSHHSI BOJBI.

Paznuuams TpU arperaTHBIX COCTOSIHUS BEIIECTBA.

Ycemanasnuseams B3aUMOCBS3b MEXKILy arperaTHBIMU COCTOSIHUSMU Ha
OCHOBE B3aUMHBIX MEPEX0JI0OB BEIECTBA.

Unniocmpuposams B3aUMHBIE TIEPEXO/IbI BEIIECTB IPUMEPaMHU.
Habriooams XuMUYECKUHT 3KCIIEPUMEHT U Oejlamb BBIBOJBI HA OCHOBE
HaOIIOIeHU

Ipaxmuueckas paboma
1
[IpaBuna TexHUKH
0€3011aCHOCTH B
KaOWHEeTe XUMUHA

HpaBI/IJ'Ia TEXHUKHU 0E30MMaCHOCTH B KAOMHETE XUMHU

Pabomams ¢ nabopaTopHbIM 00OpYyIOBaHWEM U HarpeBaTeIbHBIMU
mpuOOpaMu B COOTBETCTBUH C MTPABHIIAMH TEXHUKH O€30ITaCHOCTH.
Buinoaname mpocTeime MaHUIYJISIIAA c 1a00paTOPHBIM
000pyIOBaHHEM: C JTAOOPATOPHEIM IIITATUBOM, CO CITUPTOBKOM

JlabopaTopHas paGora
1. O3nakomeHue
¢ J1abopaTopHOM

Jdemoncrpanun. Kosuiekuus MaTepralioB U U3ACIINN U3 HUX.

Habriooams XuMHYeCKUH 3KCTIEPUMEHT U Oejiamb BBIBOJBI HA OCHOBE
HaOIIOIeHUI

nocyou
Ilpakxmuueckas HaGmonenue 3a ropsiei cBevoit Buvinonname 6e30macHble B JOMALIHUX YCIOBUSIX 3KCIIEPUMEHTHI,
paboma Ne2 HPOBOANTH HAOTIOJECHHS 32 TOPAIIEH CBEYOH.

«HabrooeHue 3a

Oghopmnsimp OTYET O MPOJICTAHHOW PadOTE C MCIOJIB30BAHUEM PYCCKOTO
(pomHOTO) S3BIKA U SI3BIKA XUMHH




2opawell ceevoul»

dusnueckue sIBICHUS B
XUMWH

Ousnyeckue siBiIeHUs. YnCThIe BEleCTBa U cMecH. | oMOTreHHbIe
n TereporeHHble cMmecn. CMecm Ta3000pa3HbIe, J>KHAKHE H
TBEpabie. CmocoOBI pasmeeHUs CMeced: TeperoHKa, WIu
JUCTWUISIINS, OTCTauBaHME, (QHUIBTPOBAHHE, KPHUCTAJUIN3ALMS
WK BBITapuBaHuWe. Xpomartorpadus. IlpuMeHeHne >THX
CIoco0OB pasfeneHusi cMeceil B 1abopaTOpHOW MpakTUKe, Ha
MPOM3BOJICTBE U B OBITY.

JdemoncTpanuu.  PasneneHue  ByX — HECMEIIMBAIOLIUXCS
JKUJKOCTEH C MOMOILBIO AETUTENbHON BOPOHKU. JUCTHIIISATOP U
ero pabora. YcraHoBka i (GWIBTpOBaHUS U €€ paboTa.
YcraHoBka s BhlmapuBanus u e€ paborta. Kosmekmus
OBITOBBIX TPUOOPOB 1 (MIBTpOBaHHS Bo3ayxa. Pasznmenenme
Kpacsiero BemiectBa (uomactepa € IOMOLIBIO METOxa
OyMaKHOH Xpomarorpaduu.

JlaGopaTopHble onbIThl. 3. O3HaKOMJIEHHE C MHUHEpajlaMH,
00pa3yroIUMH TPaHHUT.

4. TIpuroToBieHne Te€TEPOreHHON CMECH TOPOIIKOB CEPBl C
KEJIE30M M UX pasJielicHHe

Paznuyame hruzmdeckne W XUMHYECKUE SIBIICHIS, YUCTHIE BEIIECTBA U
CMecH.

Knaccugpuyuposams cmec.
Ilpusooums TIpUMEpPBI CMECEH,
COCTOSIHHE.

Ycmanasnueams TPUYWHHO-CIIEIICTBEHHBIE CBI3HM MEXAY (HU3HUECKUMHU
CBOICTBaMH KOMIIOHEHTOB CMECH ¥ CIIOCOOaMU HX pa3ZelIeHusI.
Paznuuame CrocoOBbI pazaeneHus cMmeceit, OnUCHIBAMD
U 0XapaKkmepu308bleans UX MPakTHIeCKoe 3HaUeHUe

HMCIOOIUX Pa3IMYHOC arpe€raTHoe

Ipaxmuueckas paboma
3 Ananusz nouswl

AHann3 MOYBEI

Pabomams ¢ mabopaTopHbIM 00OpYyIOBaHWEM U HarpeBaTeIbHBIMU
MpuOOpaMu B COOTBETCTBHUH C MTPABHIIAMH TEXHUKH O€30ITaCHOCTH.
Buinonname  mpocteiimime mpuémbl  oOpaiieHuss ¢ J1a00paTOPHBIM
000pyI0BaHNEM: BOPOHKOM, GUIBTPOM U CITHPTOBKOM.
Habmooams 3a CBOIiCTBaMU BEILIECTB u
MPOUCXOSIIMMHU C BELIECTBAMH.

Onucvieams XUMUYECKHIA 3KCTIEPUMEHT C TIOMOIIBIO PYyCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XMMUH.

/Jlenamy BBIBOJIBI TIO pe3yjIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA

MIpeBpalICHUAMU,

ATOMHO-MOJIEKYTISIPHOE
yueHue. XMMUYECKUE
JIEMEHTBI

XVWMHUYECKHE JJIEeMEHTH. ATOMBI M MOJEKyJsl. l[lpocTeie u
CIIO)KHBIE BemIeCTBA. AJIIOTPONMUS Ha NpHUMEpe KHCIOpPOja.
OCHOBHBIE OJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO yueHus. MoHBbI.
BemecTBa MONEKYIISIPHOTO U HEMOJIEKYJIISIPHOTO CTPOSHHUSL.
JdemoncTpanuu. Mogenu — amIOTPONHBIX — MOIU(HUKAIMN
yraepona u cepsl. [lonydenue o3oHa

Ob6vscHAMD, 9TO TAKOE XUMUIECKUI DIIEMEHT, aTOM, MOJICKYJIa,
aJUIOTPOIIUS, UOH.

Paznuuams npocThie U CIOXHBIE BEUIECTBA, BEIIECTBA MOJIEKYJIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHMUSI.

Ycemanasnusams TpUIMHHO-CIIEICTBEHHBIE CBSI3U MEXIY COCTaBOM
MOJIEKYJI U CBOHCTBaMU AJIOTPOITHBIX MOTU(PHUKAIINN KHCIOPOJIA.
Dopmynuposams OCHOBHBIE MTOJIOKEHUST aTOMHO-MOJIEKYJISIPHOTO YICHHUS




10.

3HaKH XUMHYECKHUX
3JICMECHTOB.
Ilepunonnueckas
TabMIma  XAMHAYECKUX
3JIEMEHTOB . n.
Menpeneena.

3Haku (CHMMBOIIBI) XHMHYECKHX 3JeMeHTOB. Wudopmarms,
KOTOPYIO HECYT 3HAKH XUMHUYECKHX JJIEMEHTOB. DTHUMOJIOTHS
Ha3BaHHUN HEKOTOPBIX XMMUYECKUX AJIeMeHTOB. llepuonuueckas
Tabauia Xxumuueckux oSaementoB JI. M.  Menneneesa:
KOPOTKOIIEPUOHBIN U JJIMHHONIEPUOIHBIA BapuaHThl. [lepruoas
u rpynnsl. ['maBHas m moOouHass moArpymmel, win A- u b-
rpynnsl. OTHOCHUTENbHAs aTOMHAs Macca.

Jlemoncrpanun. Ioptperst M. S. Bepuemuyca u JI. W.
MenpeneeBa. KopoTkoneproaHblil M ATMHHONEPHUOIHBINH
BAapUAHTHI Neproandeckoil cucremsl J. . MeHnneneena

Haszvieams u 3anucvieams 3HaKM XUMUYECKHUX 3JIEMECHTOB.
Xapaxmepuzosams NTHPOPMALIHIO, KOTOPYIO HECYT 3HAKH XUMHYECKUX
3JIEMCHTOB.

Onucvieams CTPYKTYPY MEPUOAMYSCKON TAOIUIBI XUMHUUECKUX
anemenToB JI.11. Mennaeneena.

ObvsicHame STUMOJOTHUECKUE Havajla Ha3BaHUH XUMHUUYECKUX DJIEMEHTOB
Y UX OTACNBHBIX TPYIIIL

Paznuuams  KOPOTKONEPUOIAHBIM W JUIMHHOIIEPUOHBIN
nepuoauyeckoi cuctemsl JI. 1. Menpeneena

BapHUAHTHI

11. | Xumnyeckue Gopmynsl | Xumudeckue  dopmynel.  MuHAaekcel W kodbounmeHTsl. | Omobdpadicams COCTaB BEIIECTB C MOMOIIBI0 XUMHYECKUX (popMyII.
OTHocHTeNbHAs ~ MOJEKyIsIpHas wmacca. MaccoBas  nois | Pasziuuams WHAEKCH U KO3)PULIHUCHTHI.
XUMHYECKOTO 3JIeMeHTa B coennHennn. Mudopmartust, Kotopyio | Haxooums OTHOCUTENIBHYIO MOJIEKYJIIPHYIO MAacCy BEIIECTBAa U MacCOBYIO
HECYT XUMHUYECKHE POPMYIIBI JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COETMHEHUH.
Tpancnuposams MHGOPMALHIO, KOTOPYIO HECYT XUMHUUECKUE (POPMYJIBI
12. | BaneHTHOCTB BanentHocTs. CTpykTypHas ¢popmyna. XuMuueckue 3JeMeHTbl | O0bACHAmMb, UTO TAKOE BAJICHTHOCTD.
C MOCTOSIHHOW M MEPEMEHHOM BAJICHTHOCTHIO. BriBOM hopmyiiel | [lonumame OTpaxkeHUE MOPsIKA COEAUHEHHs aTOMOB B MOJIEKYJIaxX
COCMHEHHUsT 10 BaJeHTHOCTH. OrmpesielieHne BaJCHTHOCTH | BEHIECTB IIOCPEICTBOM CTPYKTYPHBIX (POPMYIL.
XMMHYECKOTO 3jeMeHTa 1mo Qopmyie BemectBa. Cocrasienue | Yuems cocmagniams  (HOpMyJbl  COCOIUHEHHH IO BAJIEHTHOCTH H
Ha3BaHUM COENMHEHUH, COCTOAINMX W3 JBYX XHMHYECKHX | Onpedeisms BAJICHTHOCTh AIEMEHTA M0 (hopMylie ero CoeTMHEeHHs
3JIEMEHTOB. 3aKOH MTOCTOSTHCTBA COCTAaBA BEIIECTB.
JdemoncTpammnu. KoHcTpynpoBaHHe HIapOCTEPIKHEBBIX
MOJIENIEH MOJIEKYJ
13. | Xumuyeckue peakun XuMuyeckne peakuud. PeareHTbI W TMPOIYKTHl peakuuu. | Xapakmepu3o6ams XUMUYECKYIO PEAKIIHIO U €€ YYaCTHUKOB (PeareHThl 1
[Ipu3Haku XMMHUYECKHX peakuil. YCIOBHUS HMX NPOTEKAHUS U | MPOTYKTHI PEAKIIHH).
npekpamienus. Peakuun ropenus. TernoBoit addext peakuuu. | Onucvigams MPU3HAKU U YCIOBUS TEUEHUS XUMHUYECKUX PEaKIHi.
DK30TepPMHUUECKHE U SHAOTEPMUIECKIE PEAKIIHH. Pa3znuuams 5K30TEpMUYECKHE U 3HAOTEPMHUUECKUE PEaKLIUU.
JdemoncTpanmu. Anmnapat Kunma. Pasnoxenue Ouxpomara | CoomHocums peakiy TOPEHUs U SK30TEPMUUYECKHE PEaKIUH.
aMMOHUs. ["'openue cepbl 1 MarHMEBOH JICHTHI. Habniooams n onuceiéams XUMAYECKUH IKCHEPUMEHT C TOMOIIBIO
JlaGopaTopHble omnbIThI. 5. B3auMmonelcTBHE pPacTBOPOB | PyCCKOro (POIHOIO) SI3bIKA U SI3bIKA XMMHH
XJIOpUJa HaTpus W HOAWJA Kaluus C pacTBOPOM HHUTpaTa
cepebpa. 6. Ilomyuenme tunpoxcuma wmemau(ll) wm  ero
B3aMMOJICHCTBHE C CEPHOM KHCIOTOW. 7. B3aumosenicTBre
pacTBOpa COAbI C KUCIOTON
14. | Xumuyeckue ypaBHeHUsI | 3aKOH COXpaHEHUsI MacChl BENIeCTB. XHMHUYECKUE YpaBHEHUS. | Popmyauposams 3aKOH COXpaHEHHs Macchl BetecTB. Cocmagnamp Ha

CocTraBrieHue XUMHYECKUX ypaBHeHuH. HbopMarus, KOTOpyro
HECET XUMHUYECKOE YPaBHEHUE.

HemoncTrpamuu. Iloptpetst M. B. JlomonocoBa m A. JL
JlaByaspe. l'openme docdopa. ONBITH, WITIOCTPUPYIOITHE

€ro OCHOBE XMMUYECCKUE YPaBHEHUSI.
Tpancruposams MHGOPMAIIHIO, KOTOPYIO HECYT XUMHUUECKUE YPABHEHHUSI.
DKCIIEPUMEHTATBHO HOOMEepIHcOans CIIPaBeIIINBOCTb 3aKOHA
COXPaHEHHsI MACChI BEIECTB




3aKOH COXPAaHEHUS MaCChl BEIIECTB.
JladopaTopHble onbiThl. 8. IIpoBepka 3aKoHA COXpaHCHHUS
Maccel BEIIECTB Ha TPUMEPE B3aMMOJCWCTBUS WIETIOYH H
kucnothl. 9. [IpoBepka 3akOHa COXpPaHEHHUS MacChl BEIIECTB Ha
puMepe B3aumorericTBrs menodn u conn xene3a(lll)

15. | Koumponvuas paboma 3a 1 uemsepmo
16. | Tumbl XUMUYECKUX Krnaccudukammss XUMHYecCKWX peakmuid MO cocTaBy W 4uchy | Kraccuguyuposams XUMUYECKHE PEAKIINH 110 IPU3HAKY YHCIA F COCTaBa
peakimii. Peakuun peareHToOB M MPOAYKTOB. THIBI XUMUYECKUX peakuuil. Peakiuy | peareHTOB U MPOILYKTOB.
pa3IoKEHHs U coeMHEeHHs, pa3noxenus. KatanuzaTopsl. Xapaxmepuzosamsb poNb KaTaln3aTopa B MPOTEKAHUH XUMHUYECKOM
COoeqMHEHHs Hdemoncrpauun. 'openne Qocdopa, pacTBOpeHHE NPOAYKTA | PEAKLIHH.
TOpeHHss B BOJE M KCCIEIOBaHHE TIOJYYEHHOTO pactBopa | Habniwooams v onuceiéams XAMAYECKUN SKCIIEPUMEHT
JakMycoM. B3anMopeicTBUE COJNSIHOM KHUCIOTBI € LIMHKOM.
[onywyenne ruapoxcuaa menu(Ill) m ero paznoxenue npu
HarpeBaHUU.
JlaGopaTopHble onbIThL. 10. Paznoxxenue nmepokcuaa BOAOPOIa
¢ momoIisio okcuaa mapranna(lVv).
17. | Tumsl XUMHYECKUX Knaccupukanms XuMHUECKHX peakUWMi MO cocTaBy M uuciy | Kraccuguyuposams xumuyeckue peakyu o NPUsHAKy 4ucida u cocmasa
peaxiuii. Peakimn peareHToB M MPOAYKTOB. THIBI XUMUYECKUX peakuuil. Peakunu | peacenmos u npodyxmos.
3aMeIleHus 1 0OMeHa. 3amerieHust U oomena. Karanuzatopsl. JlabopaTopHble ONBITHEL | Xapakmepuzogams poib KAmMAIuzamopa 6 NPomeKaHuu XumMuueckou
11. 3amenieHune xere30M MU B METHOM KyIOpoce peakyuu.
Habriooams u onucvieams xumuueckuii 5KCNepuMeHm
18. | IloBTOpeHue TectupoBanmue, penieHne 3a/1a4 U BHIIOJHEHUE YIIPAXHEHUH 110
1 0000II[EHHE TEMBIL. TeMe
IToaroroBka k
KOHTPOJIbHOM paboTe
19. | O600mmenue o Teme
Baxneiilmme npecTaBuTe Il HeOPpraHnyeckux semects. KosnvyecrBeHHbIe OTHOMIEHUsI B XumMuu (18 1)
20. | Bo3ayx u ero cocras Cocras Bo3ayxa. ITonsTue 006 00beMHOi 1071€ () KOMIIOHEHTa | Xapakmepuz06amb 00bEMHYIO J0JIH0 KOMIIOHEHTa TAKOW IPUPOJHOM
MPUPOAHON ra30BOM cMecH — BO3IyXa. ra30BOM CMeCH, KaK BO3IYX, U paccuumuléams 00bEMHYIO JIONIO 110 00bEMY
Pacuer 00bEMa KOMITOHEHTA Ta30BOM CMECH TI0 €70 00BEMHOM | OTOH CMECH.
JI0JIE ¥ HA00O0POT. Onucvieams 00bEMHBIN cOCTaB aTMOC(HEPHOTO BO3YXa U HOHUMATND
Hdemonctpanun. OnpesieneHue cojep kaHusi KUCIOpoa B 3Ha4YeHHUE TIOCTOSHCTBA 3TOTO COCTABA JIISI 3/I0POBbS
BO3yXE
21. | Kucnopox Kucnopon. O3on. [lonydyenue kucnopoaa. Codbupanve u Xapaxmepuzosamsv 030H, KaK aJNIOTPOITHYIO MOJU(PUKAIIIO KUCIOPO/IA.

pacrno3HaBaHUe KUCIOPoia. XUMUYECKHE CBONCTBA
KHCIIOpO/Ia: B3aUMOJIEIICTBHE C METAITIaMH, HEMETaJJIaMH |
CJIOKHBIMU BemiecTBamu. [IpuMeHeHue Kuciopoa.
Kpyrosoport kucnoposaa B mpupoze.

JemoncTpanuu. IloxyyeHue Kuciopoaa pa3iokeHHUEM

Onucvisamy ~ (pu3MUecKre W XAMHYECKHEC CBOWCTBA, TOJNyYCHHE U
NPUMEHECHHE KHCIIOPO/a C MCIOJIb30BAHUEM PYCCKOTO (POIHOr0) s3bIKa U
SI3bIKA XUMHH.

Yemanaenusams TPUMUHHO-CIICICTBEHHBIC CBA3M MEXIY (DU3HUCCKUMHU
CBOMCTBaMHM KHMCJIOPOJa M CIIOCO0aMHM €ro COOMpaHusl.




MepMaHraHaTa Kajuus U nepokcuaa Bogopoaa. Codbupanue
KHCIIOPOJIa METOZOM BBITSCHCHHSI BO3[yXa W BOJBI.
Pacno3naBanue kucnopona. ['openue maruus, xenesa, yris,
cepsl 1 dochopa B KucIopoe.

Ilposooums u HaOAOOamMb XUMHUYECKHUH SKCHEPUMEHT MO TMOJyYeHHIO,
COOMpAHMIO ¥ PACIO3HABAHMIO KHCIOPOJa C COONIIOJICHHEM MpPaBUII
TEXHUKH Oe30macHocTH. Onuculéams XUMUYECKUIT SKCIIEPUMEHT

22. | Ilpaxmuuecxas paboma | Ilomyuenue, coOupaHue v pacro3HaBaHUE KHCIOPOa Pabomams ¢ nmabopaTopHbIM 000OpYZOBaHUEM M HarpeBaTEIbHBIMU
4 npuOOpaMu B COOTBETCTBUH C MPABHIIAMHU TEXHUKH OC30MMaCHOCTH.
[Momyuenue, coOupanue Buinoaname  mpocreiiiive  mpuéMbl  oOpamieHMss ¢ JIAOOPaTOPHBIM
1 pacro3HaBaHUe obopymoBaHueM: coOMpaTh MPHOOP IS MOTYYEHHs Ta30B, MPOBEPSTH €ro
KHCITIOpoa TepPMETHYHOCTD U MCTIOIB30BATh JJIS TOIYYSHHUS KHCIOPOa.

Cobupamv KUCIOPOJ METOIOM BBITECHEHHS BO3AyXa WU PACHO3HABAMb
KUCTIOPOO.
Habniooams 3a CBOWCTBAMH BEIIECTB W SBJICHUSMH, MPOUCXOASIIAMHU C
BEIIECTBAMU.
Onucvieams XUMAYECKUN SKCIIEPUMEHT C IOMOIIBIO PYyCCKOTO (POJHOTO)
SI3BIKA | SI3bIKA XHUMUH.
Cocmasnsims OTUET 10 Pe3yJIbTaTaM IMPOBEAEHHOTO PKCIICPUMEHTA
23. | Oxcunapl Oxcuppl. Hazpanust okcuoB. CoctaBiienue opMyJ1 OKCHIIOB Buldensms cyliecTBEHHbIC TPU3HAKU OKCUIIOB.
o ux Ha3BaHusM. [IpencTaBuTenn OKCUIO0B: BOJA, Jlasamb Ha3BaHUS OKCHJIOB 110 X (hOpMyJiam.
YIJICKUCIIBIN ra3, HeraléHas U3BECTh. Cocmasnsimb GOPMYIIBI OKCHIOB 10 UX HA3BaHUSIM.
JemoucTpanuu. Kosutekiys oOKCHIOB. Xapaxmepuzosams  TakMX TpPEICTaBUTENle  OKCHIOB, KaK BOJa,
JladopaTopHbie onbIT. 12. [IToMyTHEHHE N3BECTKOBOM BOIBI YIJIEKUCIIBIN T'a3 U Heral€Has U3BECTh
MIPY MIPONYCKAHUHU YTIJIEKKCIIOrO ra3a
24. | Bomopon Bonopoxa B npupozae. duznyueckue 1 XUMUYECKHE CBOUCTBA Xapaxmepuzoeamvb COCTaB MOJICKYJIbI, (HU3MUESCKUE U XUMHUYECKUE
BOJIOPO/Ia, €ro MOJIY4YCHUE U TPUMEHEHHE. CBOICTBa, OJYUYCHHE U PUMEHEHUE BOJIOPO/IA.
JemoncTpanuu. [lonydyenne, coOupanue u pacro3HaBaHue Ycmanasnueams TPUHUHHO-CIIEICTBEHHBIE CBS3H MEXIY (PH3HMYECKUMU
Bogopoza. ['openne Bomopona. Bzaumonelicteie Bogoposa ¢ CBOICTBaMH W CIIOCO0aAMH COOMpPAHHUS BOAOPOAA, MEXAY XUMHUECKUMHU
okcuaom meau(Il). CBOICTBaMH BOJIOPOJIa U €T0 MTPUMEHEHUEM.
JladopaTopHble onbIT. 13. [lomydeHne Bogopoaa mpu Iposodums u HabmoOams XUMHUYSCKHAN 3KCIEPUMEHT IO IOJIYYEHHIO,
B3aMMOJICHCTBUH IIUHKA C COJITHOM KMCIOTOM CcOOMpaHHIO M PACIIO3HABAHUIO BOAOPOA C COOIIOACHHUEM MTPABUI TEXHHUKH
6e3omacHocTu. Onucvlgams XUMUIECKUH SKCIIEPUMEHT
25. | Ipaxmuuecxas paboma | IlonmyueHue, coOMpaHue U pacrio3HaBaHKE BOIOPO/Ia Pabomame ¢ mabopatopHsiM 000pyIOBaHHEM W HarpeBaTEIbHBIMHU

5 Honyuenue,
cobupanue u
pacnosnasanue
6000p00a

nprudOpaMu B COOTBETCTBHH C MPABHIAMHU TEXHUKH OE30ITIaCHOCTH.
Buinonnsames  npocreiiiine  npuéMbl  oOpaiieHHs ¢ JIAOOpPaTOPHBIM
obopymoBaHHEM: COOMPATh NMPHOOP I TOTYyUEHHUS Ta30B, MPOBEPSATH €T0
TepPMETHYHOCTD U UCIIOJIB30BATh IS IIOTYYCHHUS BOJIOPO/IA.

Cobupams BOAOPON METOIOM BBITECHEHHUSI BO3IyXa W pACNO3HABAMNb
68000p00.




Habriooams 3a cBOMCTBaMU BEIIECTB U SBJICHUSMU, IIPOUCXOISAIIUMU C
BEIICCTBAMU.

Onucvieams XUMHYECKHH 3KCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POJIHOTO)
SI3bIKA M S3BIKA XUMUHU.

Cocmasnams OTUET 1O pe3yIbTaTaM MPOBEAEHHOTO DKCIIEPUMEHTA

26. | Kucnotst Kucnotsl, ux cocraB u ux kiaccudukanms. HIUKaTOpHI. AHanusuposams COCTaB KUCIOT.
Tabnuua pactBopuMocTr. CepHast U CONSIHAS KUCTIOTHI, HX Pacnosznasame KxUCI0TH C TOMOIIBIO HHANKATOPOB.
CBOIWCTBA U IPUMEHEHHE. Xapaxmepuzosams NpeACTaBUTEICH KUCIOT: CEPHYIO U COJISTHYIO.
HemoHcTpauuu. Komiekiust MUHEpaIbHbIX KHCIOT. [IpaBuiio | Onpedenams ~ pacTBOPUMOCTb — COCAMHEHHH  C IOMOMIBIO  TaOJIHILIBI
pazbaBieHus cepoii kuciaoTel. JlabopaTopHsbie onbIT. 14. PacTBOPUMOCTH.
PacrniozHaBaHue KHCIIOT € MOMOILBIO HHANKATOPOB Ycemanaenueams NpUUMHHO-CIIEACTBEHHBIE CBSI3U MEXIY CBOWCTBAMHU
CEpHOM U COJITHON KUCIIOT M 00JacTAMHI UX IPUMCHEHHS.
Ocosnasams HEOOXOAUMOCTH COONIOJCHHUS MIPABUI TEXHUKU 0€30M1aCHOCTH
npu paboTe ¢ KUCIOTaMU
27. | Comn Comny, uX cocTaB U Ha3BaHUsl. PacTBOPUMOCTH coJieid B BOJE. Xapaxmepuzosams COJMM KaK MPOAYKTHl 3aMEIICHUs BOJOPOAA B KHCIOTE
[IpencraButenu coneil: Xnopua HaTpusl, KapOOHAT KAJIbLIUS, Ha METaJll
dhocdar kampIus. 3anucvieames GopMyIIBI COJICH MO BaJICHTHOCTH.
Jdemoncrpannu. Komtekmus coneit. Tabnuma pactBopumoctu | Haszviéams conu o hopMyiiam.
OCHOBaHUH, KUCIIOT U COJIEH B BOJIE Hcnonvszosams TabaMIly pacTBOPUMOCTH Ul XapaKTEPUCTUKU CBONCTB
COJIEH.
IIposooums pacuérel 1o hopMyJsiaM coei
28. | KomnuectBo BemectBa | Yucimo ABoraapo. KonudectBo BemnectBa. Mosib. Momsipuasi | O0wsicHsimb — TIOHATHS — «KOJIMYECTBO — BEIECTBAY, «MOJb», «UHCIIO
Macca. KpaTHble eJMHUIBI U3MEPEHHs KOJMMYECTBA BEIIECTBA | ABOTalipo», «MOJISIPHASI Maccay.
—  MWUIUMOJAbL W KWIOMOJb, MWUIMMOJISIpHas U | Pewams 3agaun ¢ WCTIONB30BaHUEM TIOHSATHA «KOJHMYECTBO BEUIECTBAY,
KHJIOMOJISIpHAS] MACCHI BEIIECTBA. «MOJISIpHAS Maccay, «JUCII0O ABOTaIpo
Pacuétel ¢  HCIONB30BaHMEM  MOHATUH  «KOJMYECTBO
BEIIECTBA», «KMOJISIPHAS MACCay, «IMCI0 ABOTaIPOY.
Jdemonctpanuu. HekoTopsle MeTamibl, HEMETAUIBl U
COEJIMHEHHMS C KOJIMYECTBOM BEIIECTBA, PaBHBIM 1 MOJb
29. | MonspHbiit 00bEM Ta30B | 3akoH ABorajapo. MomsipHbI 00beM Ta3000pa3HbIX BelecTB. | O0bACHAMb TIOHATUS «MOJIAPHBIN 00BEM Ta30B», «HOPMAIbHBIE YCIOBHS».

OTHOCHUTENbHAS ITIOTHOCTE Ta3a 10 APYyroMy Ta3zy.

KpatHble eawHUIBI W3MEPEHHS] — MHJUIAMOJISIPHBIA |
KIJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacu€Ttel ¢  HWCHONB30BAaHMEM  TOHITHM  «KOJIHYECTBO
BEIIIECTBAY, «MOJISIPHASI MAccay, «MOJISIPHBIA 00BEM Ta30BY,
«4auciio ABoraapoy.

Pewamo 3aga4ud C HCIIOJIb30BaHHEM IIOHATHH «KOJIMYECTBO BC€IICCTBA»,
«MOJISIpHAasg Macca», ((MOJ'IHpHBIfI 00BEM ra3oB», «4HCJI0 ABoraz[po»




30. | Pemrenue 3agau c Pemenue 3amad ¢ MCMONb30BaHUEM MOHATUH «KOJIUYECTBO Obvscusmy NOHAMUSL «KMOJAPHBIIL 00BEM 2A308», (HOPMALbHbIE YCIOBUSLY.
UCIIOJIb30BaHUEM BEIIECTBA», «MOJIPHAS Maccay, «MOJSIPHBIA 00BEMM. Pewams 3a0auu ¢ ucnonvzosanuem nouamMull «KOIUYECTNBO GEUECEA,
MOHATUN «KOJIMYECTBO CMONAPHASL MACCAY, KMOJIAPHBIL 00BEM 2308, «HUCI0 AB02adpoy
BEIIECTBAY, «MOJISIPHBIN
00BEMM.

31. | Pacuérsl mo Pacuérsl ¢ ucnonmp3oBaHMEM ~ MOHATUH  «KOJWYECTBO Xapaxmepuzosams KOITMYECTBEHHYIO CTOPOHY XUMHUECKUX OOBEKTOB U
XUMUYECKUM BEIIECTBA», «MOJISIpHAs MAccay, «MOJIIPHBIH 00BEM ra3oBy, MIPOLIECCOB.

YpaBHEHUSIM «4HUCII0 ABOTaIPO» Pewams 3a1aun ¢ NCNOIB30BaHUEM MOHSITHUN «KOJHMUYECTBO BEIIECTBAY,
«MOJIISIpHAS. Maccay, «MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPO»

32. | KonrponbHas pabota 3a 2 4eTBEpTh

33. | Boma. OcHoBanus I'unpocepa. KpyroBopor Boabl B mpupojse. @uzudeckue u | OOwsicHamb MOHITUAS «OCHOBAHUSY, «IIENOUNY, «KAYECTBCHHAS PEAKIIU,
XHUMHYECKHE CBONCTBA BOJBI: B3aUMOICHCTBUE C OKCHIAMHU. «HHIUKATOPY.
OcHoBanus, UX cocTaB. PacTBopuMocTh ocHOBaHMH B Boze. | Knaccuguyuposams OCHOBaHMS 1O PACTBOPUMOCTH B Boxe. Onpedenimb
W3MmeHeHne OKpackd WHAMKATOPOB B MIENIOYHOW cpene. | o QopMmyse MPHHAIIEKHOCTh HEOPTraHWYECKHX BEIIeCTB K KIIACCY
IIpencraButenu 1ienoyed: TUAPOKCUABI HATPUS, KaliWsl W | OCHOBaHHM.
KaJlblHUA. Xapaxmepuzosams CBOWCTBA OTHEJIbHBIX MTPEACTABUTENIEH OCHOBAHUM.
Jemoncrpannu. Komnekmuss ocHoBanuii. JladopaTopHslii | Mcnonvzogams Ta0IHUIy PacTBOPUMOCTHU ISt onpeneaeHus
onbIT. 15. MI3MeHeHne OKpacku WHAUKATOPOB B LIETOYHOM PacTBOPUMOCTH OCHOBAaHUHN
cpene

34. | PactBopel.  MaccoBas | PactBoputens u  pacTBOpéHHOEe BemiecTBO. PacTBophl. | OOwacHAmMb OHATHS «MAccOBas A0S PACTBOPEHHOTO BEIIECTBAY.

JI0JIA pactBopénnoro | PactBopenuie. I'mapatel.  CombBaTbl. MaccoBas  jons | Yemanasenueamy ananorud ¢ oObEMHOM o€ KOMIIOHEHTOB TIa30BOil

BelIecTBa pacTBOpEHHOTO  BemiecTBa.  PacyeTvl,  CBSI3aHHbIE  C | CMECH.
WCIIOJIb30BAaHUEM TOHSATHS «MaccoBas J0Jsi pacTBOpEHHOrO | Pewams 3aaun ¢ MCIOJIB30BAHUEM MOHATHH «MaccoBas 10JIA DJIEMEHTA B
BEIIECTBAY. BEIIECTBE», «MAacCOBasl OIS PACTBOPEHHOI'O BELIECTBA», «0OBbEMHAs OIS
JlaGopaTopHblii onbIT. 16. O3HakoMjIeHHE ¢ TIpemapataMu | ra3000pa3HOTO BEHISCTBA»
JOMAIllHEH WIIM IIKOJBLHON aNTeYKH — pacTBOpaMH NEPOKCHIA
BOZOPOa, CTUPTOBOW HACTOWKM MOJa M aMMHUaKa.

35. | Ilpakmuueckasn paboma | IlpuroToBjaeHne pacTBopa 3aJaHHOM MAacCOBOW  jonel | Pabomams ¢ 1abOpaTOpPHBIM OOOPYJOBAHHEM W  HarpeBaTEITbHBIMU

6 Ilpuzomosnenue
pacmeopos coetl ¢ ux
3A0AHHOU MACCOBOU
ooell.

pacTBOPEHHOTO BEIIECTBA

MpuOOpaMu B COOTBETCTBHUH C MPABIJIAMH TEXHUKH 0€30MTaCHOCTH.
Buinonname  mpocrteiimime npuéMbl  oOpalieHHs ¢ J1a0OpaTOPHBIM
000pyZOBaHHEM: C MEPHBIM [IMJIMHIPOM, C BECAMH.

Habnooams 3a cBOHCTBaMH BELIECTB U SBICHUSMH, TPOUCXOASLINMU C
BEIIECTBAMHU.

Onucei6ams SKCIEPUMEHT C MTOMOILBIO PYCCKOTO (POAHOTO) SI3bIKa U SA3bIKA
XUMHUH.

Cocmasnams OTYETHI IO pe3yIbTaTaM MPOBEAEHHOTO SKCIIEPHMEHTA.
T'omosums pacTBOPHI C ONpPEAEIEHHON MacCOBOM J10J1€il PaCTBOPEHHOTO
BELIECTBA




36.

Jlomawmnuii
9KCHEepUMEHM

BeIpamnBanue KpUCTAUIOB ATIOMOKAIHEBBIX KBACI[OB HIIH
MEIIHOTO Kymopoca

Buinonname 6e30macHble B JOMANTHUX YCIOBUSAX SKCIIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS 32 POCTOM KPUCTAJUIOR.

Ogpopmasams OTIET O IPOJIETAHHON PabOTE C UCIIOIB30BAaHIEM PYCCKOTO
SI3bIKA U S3bIKA XUMUHU.

37. | O6obeHre U cuCcTeMaTH3aNys 3HaHUH 1Mo TeMe «BakHelIne npeAcTaBUTeN HeOpraHndecKrX BemiecTs. KonnvecTBeHHbIE OTHOICHHUS B XUMHH
Paznen 3. OcHOBHbBIE KJIACChl HEOPraHMYECKHUX coeMHeHmii 12 yacos

38. | Oxcunpl, ux O0oOmenue cpeneHuit 00 okcupgax, ux kiaccudukanuy, | O0vsacHAMb TOHATHS KHECOJICO0PA3YIONIUE OKCHIIBD», «COJICO0Pa3yIOIIUe
KJaccupUKaIus Ha3BaHMUAX U cBOHCTBaX. CrocoOBI MOITy4YEHHs OKCHIOB OKCHUJIBI», «OCHOBHBIE OKCH/IBIY, «KHCIIOTHBIE OKCHJIBI».
XUMHYECKHE F CBOMCTBA Xapaxmepuzosams 00IIME XUMHUYECKHE CBOMCTBA COJE0OPa3yIOMINX

OKCHUJOB (KHCJIOTHBIX M OCHOBHBIX). Cocmasnsams ypaBHEHHs peakuuil ¢
y4acTHEM OKCHJIOB.

39. | Pemrenue JlaGopaTopHblie onbIThl. 17. B3aumopelictBrue okcnaa kanbusa | OO0bacHAmMb NOHAMUSL «HECONe00pasyiouue OKCuovly, «coieodpasyroujue
AKCIIEPUMEHTAIBHBIX ¢ Bojioit. 18. [loMyTHEeHHE U3BECTKOBOM BO/IBI OKCUObBLY, «OCHOBHbIE OKCUObLY, «KUCIOMHble okcuovly.Habriooams n
3aJa4 Mo Teme ONUCHIBAMb PEAKIMH C YYacTHEM OKCHJIOB C TIOMOIIBIO PYCCKOTO
«Oxcuap» (pomHOTrO) SI3BIKA U SI3bIKA XUMHH./[p080OUMDL OTBITHL, IOJTBEPKIAIOIIIE

XMMUYECKHE CBOWCTBA OKCHJOB C COOJIIOJICHHEM TMPaBHJ TEXHHUKH
0e301acHOCTH

40. | OcHoBaHUsI, UX OcHoBaHMsl, MX KilaccUUKanus, Ha3BaHUS U cBoicTBa. | Cocmaegiims ypaBHEHHS peaklHMid ¢ ydacTHeM OCHOBaHUH. OOBSCHSITH
KJIaCCH(UKAIHSI B3anmogeiictBue ¢ KHCIOTaMH, KHCIOTHBIMA OKCHIAMHU | | PO  OCHOBaHUWS, WX Kiaccudukamus, Ha3BaHWS W  CBOWCTBA.
Y XMMUYECKHE CBOWCTBA | cosiMi. PasnmokeHue HepacTBOPHMBIX ocHOBaHWH. CriocoObl | B3ammojeiicTBue ¢ KHCIOTaMU, KUCIIOTHBIMHA OKCHIaMHU M COJISIMU.

MOJy4YEeHUs] OCHOBAHHUU.

41. | Pemenne JladopaTopHbie ombIThl. 19. Peakius nevitpanuzaiuu. 20. | Habaodames v onucvléams PEaKIMU C y4aCTHEM OCHOBAHMA C MTOMOIIBIO
JKCIEPUMEHTAJIIbHBIX [lony4yenune ruapoxcuga menu(ll) m ero B3amMopeHcTBHE C | PYCCKOTO (POAHOTO) SI3BIKA U SI3bIKA XUMHUH.
3a/1a4 1o TeMe kucinotor. 21. Pasnoxenne rumpokcuna meau(ll) mnpu | [lpogodums  ONBITHI,  MOATBEPXKIAIOIIAE  XUMHYECKHE  CBOWMCTBA
«OcHOBaHMS» HarpeBaHuU OCHOBaHUH, ¢ cOOJIIO/IEHIEM MPABHI TEXHUKH O€30MacHOCTH

42. | Kuciaotsl, ux Kucnotel, ux knaccudukaius u Hazanus. O01ue XuMuueckue | Xapaxkmepuszosanbs 00IIAE XUMUUYECKHE CBOUCTBA KUCIIOT
KJIaccupuKams CBOWMcTBa KHCIOT. BaammonelictBue kucior ¢ wmetamwiamu. | Cocmaensims ypaBHEHUS peaklUi C y4aCTHEM KHUCIOT.

U XUMHYECKHE CBOICTBA | DJIEKTPOXUMHUYECKUH Psijl HAMTPSHKSHUH METaILIOB.

43. | Pemenune BzaunmoeiictBue KHCJIOT c OKCHJIAMH MeTaiioB. | Habarooams 1 onuceléams Peakuyl ¢ y9acTHEM KHCJIOT C TOMOIIBIO
IKCIIEPUMEHTATBLHBIX B3auMmopeiictBue KHCIOT € OCHOBaHMSIMH —  PEaKUUs | PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHUH.
3aja4 1o TeMe HeHTpanum3anuu. B3amMmojeiicTBue  KHUCIOT € CONsAMHU. | [[posoOoumsb OTBITHI, MOATBEPIKAAIONINE XUMHUYECKUE CBOMCTBA KUCIIOT, C
«Kucnotsn» [Mony4yeHnue GECKUCIOPOIHBIX U KUCIOPOICOACPKAIIUX KUCJIOT. | COONIOJCHUEM MPAaBUIl TEXHUKH O€30MaCHOCTH

JlaGopaTopHble omNbITHI. 22. B3auMoneicTBHe KUCIOT C
MeTayuiamu. 23. B3aumozaelcTBre KHCIOT C COISIMHU

44. | Conu, ux Conu, ux knaccuUKays U CBOMCTBa. PacTBOpUMOCTh coneii B | Pa3nnyaTe MOHATHS «CpeHUE COIM», KKUCIIBIE COJT», OCH BHBIE COJINN.

KJIaCCH( UKLV BOJIE. XapakTepru3oBaTh 00IHe XUMUYECKHE CBOIICTBA COJIEH.

1 XUMHYECKHE CBOICTBA

Cocmaenams ypaBHEHUS PEAKITUHN C yIacTHEM COJICH.




45.

Pemenne
AKCIIEPUMEHTAIIbHBIX
3amad mo teMe «Comm»

B3aumopeiictBue comeii ¢ KUCIOTaMd W IIEIOYaAMH.
BzaumopneiictBue coneii ¢ MeTaJUlaMH, OCOOEHHOCTH 3THX
peakuuii. BzaumoneicTBre coneit ¢ coysiMu.

JlabopaTopHbie onbIThl. 24. O3HAaKOMJICHHUE C KOJUICKIIUCH
coneii. 25. BzaumoneiictBue cynbdara meau(ll) ¢ xemnezom. 26.
BzaumoneiicTBre coneil ¢ CosiMu

Habriooams v onuceiéamv peakiiy ¢ Y4aCTUEM COJICH C IIOMOIIBIO
PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XVUMHHU.

IIpoeooums ONBITHI, TTOATBEPIKIAIONTNEG XUMHUCCKHE CBOMCTBA COJeH, ¢
COOJTIOICHUEM TTPABHUI TEXHUKH O€30MaCHOCTH

46. | I'eneTnueckas CBs3b | I'eHeTHueCckue psAbl METAIIa M HEMeTala. ['eHeTnueckas cBs3b | Xapakmepu306amsy MOHITHE «T€HETUYECKUH PSII».
MEXAY KJIaCCaMH | MEX]Y KJIaCCaMH HEOPTaHUYECKUX BEIIECTB. Hnnocmpupoeams TEHETUUECKYIO CBSI3b MEXKAY BELIECTBAMH: IPOCTOE
HEOpPraHUYECKHUX JlabopaTopHbIe ONBITHI. 27. ['eHeTHYECKasT CBA3b HA MPUMEPE | BELECTBO — OKCHUJ — TUAPOKCUI — COJIb.
COCIUHCHUH COCOIUHEHHI MEIHN 3anuceisame YpaBHEHUS peaKLuii, COOTBETCTBYIOIIMX
MOCIIEA0OBATENIEHOCTH (IIENOYKE) PEeBpAIleHNl HEOPTaHUIECKHUX BEIIECTB
Pa3INYHBIX KJIACCOB
47. | Ilpakmuyeckaa paboma | PemeHne 3KCIIepUMEHTAIBHBIX 3a7ad Mo Teme «OCHOBHBIE Ymemo oOparaThCs C n1a00paTOPHBIM o0opyIoBaHUEM
7 Pewenue | xnaccel HEOPraHUYECKUX COCTUHEHUM Y HarpeBaTelIbHBIMH MPUOOPaMU B COOTBETCTBUU C IPaBHIAMHU TEXHUKU
9KCNepUMEHmMAanbHbIX 0€30IaCHOCTH.
3a0ay. Pacnosnasams HEKOTOpbIE aHMOHBI U KATHOHBI.
Habniooams cBOMCTBA AIEKTPOIUTOB M MPOUCXOISIINX C HUMH SBICHHUH.
Habarwoams n onucvigams peakiiuu ¢ y4aCTHEM DIEKTPOIUTOB C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynuposamb BBIBOIBI IO PE3YIbTaTaM MPOBEAEHHOIO SKCIIEPUMEHTA
48. | O6o00meHue 1 cucTeMaTH3alws 3HaHUH 110 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COeTUHEHUIN
49. | KonrponbHas padoTa o reme «OCHOBHBIE KJIACCH HEOPTaHUUECKMX COeTMHEHUI
Paznen 4. [lepuoguueckuii 3axon u [lepuoanyeckas cucreMa xuMuyeckux 31eMenToB .M. MenneneeBa u crpoenue atoma 11
4acoB
50. | EcrecTtBennnie EcTecTBeHHBIE ceMelCTBAa XMMUYECKUX JJIEMEHTOB: MIENOYHbIe | OObsicHsAMb NPU3HAKH, MTO3BOJISAIONIUNE 00BEIUHATh TPYIIIBl XMMUYSCKUX

CeMeHCTBa XUMHUECKUX
JJIEMEHTOB.
AmdoTrepHOCTh

U [ICNIOYHO3EMENIbHBIE  METaJUTbl, TallOTEHbl, WHEPTHBIC
(6naroponHsie) raszbl. AMGOTEpHOCTh. AMGBOTEPHBIE OKCUIBI U
ruapokcupl. KommiekcHsle comu.
JladopaTopHbie onbIThl. 28. [lonyueHue
THJIPOKCHJIA ¥ UCCIIEIOBAHUE €TI0 CBONCTB

aM(pOTEepPHOTO

3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
Packpvieams ~ XUMHYECKUH  CMBICT
€CTECTBEHHBIX CEMEUCTB.
Apzymenmupogams OTHOCUTEIILHOCTh HA3BAHHSI «MHEPTHBIE Ta3bD».
Obvsichsimb, TIOHATHE «aM(OTEpHbIE COeIUHEHUs». Habmodams u
OnUCHIBAMb PEAKIMH MEXJYy BEIeCTBAMH C IIOMOIIBI0  PYCCKOTO
(poIHOTrO) S3bIKA U SI3bIKA XUMHH.

Xapaxmepuzosams JBONCTBEHHBIH XapakTep CBOHCTB aM(OTEPHBIX
OKCHUJOB U THIPOKCHIOB.

IIpo6oOums OMBITHL TO TONYYCHUIO W TOATBEPKACHUIO XUMHUYCCKUX
CBOWCTB aM(OTEPHBIX OKCHIOB M THIPOKCHIOB C COOIIOJECHHEM MpPaBUII
TEXHUKHU 0€30IaCHOCTH

(3TMOINIOTHIO)  HA3BaHUH




51. | OtkpeITHE Otkpeitue J[. 1. MeHnpeneeBbIM MEPUOJAMYECKOrO 3aKOHA W | Paziuyamsb eCTECTBEHHYIO M UCKYCCTBEHHYIO KilacCU(UKAIIUU.
NEPUOANYECKOr0 3aKOHA | CO3JIaHHME UM IIEPUOJNUECKON CUCTEMbl XUMUIECKUX IEMEHTOB. | O0bAcHAMb, TIOUEMY NEPUOAMYECKUH 3aKOH OTHOCST K €CTECTBEHHOM
. . MenneneespiM Jdemoncrpanun. Pasnuunbie Gopmbl TaOmWIl NEPUOAMUYECKON | KIIACCH(DUKAIIH.
cucreMbl. MoJenupoBaHue  IOCTPOCHUSI  MEPHOANYECKOH | Modenuposams XUMUYECKUE 3aKOHOMEPHOCTH, BBIACTSS CYLICCTBEHHBIC
cuctems! J. 1. Menneneesa XapaKTePUCTUKU OOBEKTa U MPEICTABISSA UX B MIPOCTPAHCTBEHHO-
rpaduuecKOl MM 3HAKOBO-CUMBOJIMYECKOH popme
52. | OcHOBHBIE CBE/ICHHS O ATOMBI Kak (opMa CyIIECTBOBaHMS XHMHYECKUX DIIEMEHTOB. Obvsacusamy, UYTO TaKoe «IPOTOH», «HEUTPOH», «IIEKTPOHY,
CTPOEHHH aTOMOB OcCHOBHBIE CBeNEHUS O CTPOEHWH aToMoB. JlokazaTenmbcTBa | «XMMHYECKUH DJIEMEHT», «KMACCOBOU YHCIION.
CIIO)KHOCTH  cTpoeHust  atomoB. Ombitel  Pesepdopna. Onucevieamy CTPOGHUE SApa aTOMA HCIIOJIb3Ys NEPUOIUUECKYIO
Ilnanerapnast MOJENb CTPOCHUS aTOMa. cucremy xuMuueckux anemeHToB 1. . Meneneena.
CocTaB aTOMHBIX siZiep: MPOTOHBI, HEUTPOHBEL. MaccoBoe 4HCIIO. Ionyuams wHGOPMALUIO TO XHMUU U3 Pa3IMYHBIX HCTOYHHUKOB,
CoBpeMeHHOE OIpele/iCHHE TOHITUS «XUMUYECKUH 3JIEMEHTY. | aHAIU3Uposams €€
OTtHOocuTenbHasi aTOMHas Macca. B3anMoCBsI3b MOHATHIH
«TIPOTOH», KHEUTPOH», «OTHOCUTEIbHASI AaTOMHAS Maccay.
JeMoHcTpammu. Mozenu aToMOB XUMHUYECKHX 3JIEMEHTOB
53. | Crpoenue 3aeKTPOHHBIX | MuUKpomup. DaekTpoHbl. CTpoeHHE SHEPreTHYEeCKUX ypoBHEH | Ob6wsacuams MOHIATHE «IJIEKTPOHHBIN CIOY, UITH «IHEPreTHUCCKHH
000J109eK aTOMOB aToMOB  xuMuueckux onemeHToB 1—20. TIloHatue o | ypOBEHbBY.
3aBEPIIEHHOM 3JIEKTPOHHOM CJIOE. Cocmasnams CXEeMBl paclpefeNIeHUs] DIIEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM B BJIEKTPOHHOM 000JI0UKe
54, | CtpoeHHe 3IEKTPOHHBIX Muxkpomup. DnekTpoHbl. CTpoeHHE 3HEpreTH4ecKux ypoBHEH | OOBSACHITH MOHATHE «JIEKTPOHHBIN CIOH», WIN «IHEPreTHYECKUN
000104eK aTOMOB aroMoB  xumuueckux dnemeHToB 1—20. Ilomstue o | ypoBEHbY.
XUMHYECKHX DJIEMEHTOB 1- | 5gpepménmOoM 25eKTpOHHOM clioe. CoCTaBIATE CXEMBI PaCIIpeeIICHHS JIEKTPOHOB I10 JIEKTPOHHBIM CIIOSIM
10 B Tabmmue JI.1. B DJIEKTPOHHOH 060JI0UKe
Menpeneesa.
55. | CrpoeHue 31IeKTPOHHBIX Muxkpomup. InektpoHbl. CTpoeHHe HepreTH4ecKuX ypoBHEH | OOBACHATH MOHATHE «AJIEKTPOHHBIN CIOW», WIH «IHEPreTHUECKUI
0001104€eK aTOMOB aToOMOB  XHMHYeckwx odneMmMeHToB 1—20. IloHATHE 0 | ypOBEHbY.
XUMATECKHX SJIEMEHTOB 3aBepIIEHHOM JJIEKTPOHHOM CJIO€. CoCTaBJIATh CXEMbI PACIPEACICHHSI SIIEKTPOHOB T10 JICKTPOHHBIM CIIOSM
10-20 5 Tabmane JL1. B DJICKTPOHHOM 000I0YKe
Menneneesa.
56. | Ilepuoauyeckas Uzotonbl. dusnyeckuid CMBICT CHMBOIHMKH TIEPHOANYECKOM | Packpvigams (HUINUECKUN CMBICT IMOPSJKOBOTO HOMEpa XHMHYECKOTO

CHUCTEMa XUMUYECKHX
anementoB /1. 1.
Mengeneena

cucrembl. CoBpeMeHHass (OPMYJIMPOBKA IEPHOIUYECKOTO
3aKoHa. I3MeHeHns1 CBOMCTB 3JIEMEHTOB B MEPHOJaX U Ipymmax
KaK (YHKIMS CTPOCHHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB.

3JIeMEHTa, HoMepa Ieproia 1 HOMepa IPYIIIbI.
Obvscuams 3aKOHOMEPHOCTH W3MEHEHNS METAIUTHIECKUX 3
HCMCTAJINIMYCCKUX CBOI>'ICTB XUMHNYECCKHUX DJICMCHTOB N HUX COe}II/IHeHI/Iﬁ B
MEePUOAAX U IPYMIIax




57.

XapakTepucTHKa
3JIEMEHTA

IO €r0 MOJIOKEHUIO
B [IEPUOIUYECKON

XapakTepucTuKa 3JIEMEHTa-MEeTallIa U JIEMEHTa-HeMeTallIa Mo
WX TIOJOXXEHUIO B TEPHOAMYECKON CHCTEME XHUMHYECKUX
anemenToB /. 1. Menaeneena.

JemoHcTpanmmu. Mozaenu atoMoB a5ieMeHToB 1—3 nepuoos

Xapaxmepuzosamv XUMUYECKHE 3JEMEHThI 1—3 mMEepUOIOB 1O UX
MOJIOKEHUIO B MEPUOJUYECKOM CHUCTEME XUMUYecKux anemeHToB [l. .
Menneneena.

Apeymenmupoéams CBOMCTBA OKCHUJOB U TUIPOKCHIOB METAIJIOB U

cucreme HEMETAJUIOB IIOCPEICTBOM YPAaBHEHHUN peaklui
58. | 3nauenue CooO01IeHnsT yJamuxcsl 0 KU3HU, HAYYHOW W 0OIIeCTBEeHHON Onpedensams NCTOYHUKN XUMUYECKOH HHPOPMALIUH.
NIEPUOAUYECKOro 3aKoHa | aestensHocTy . 1. Menneneesa Ionyuams HEOOXOOUMYI0 WH(QOPMAIMIO W3 Pa3IMYHBIX HCTOYHUKOB,
Y TIEpUOTNIECKON ananuzupogame €€,  ogopmrams  WHPOPMAIMOHHBIA  TPOAYKT,
CUCTEMBI XUMHUYECKHUX npe3enmosams €ro, eecmu HAYIHYIO AUCKYCCHUIO, OmMCMAaueéams CBOIO
AIIEMEHTOB TOUKY 3pEHUS WIH KOPPEKMUposams €€
M. . Menneneera
59. | Umoeosas konmporvHas paboma
Pazaen 5. Xumnueckas cBsi3b. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE peakuun.10 yacoB
60. | MonHas xumuueckas WNonnas xummdeckas cBs3b. MoHBI, oOpa3oBaHHbIe aTtomamu | OOvbACHAMSG, UTO TAKOE NOHHAS CBSI3b, HOHBI.
CBA3b METAIOB ¥ HemeTauioB. Cxembl 0Opa3oBaHUs MOHHON CBs3u | Xapakmepuzosamb MEXaHU3M 00pa30BaHUs MOHHOM CBSI3H.
Ui OMHapHBIX coeauHeHwi. MouHas  kpucramamueckas | Cocmaginams cXeMbl 00pa30BaHUsI HOHHOM CBSI3H.
pemérka W (hU3MYECKUE CBOWCTBAa BEIIECTB C 3TUM THUIOM | Mcnoab306amb 3HAKOBOE MOICIUPOBAHUE.
pemérku. [lonarue o popMynbpHON enUHUIE BEIIECTBA. Onpedensms TN XUMUYIECKOH CBA3HU 1O (OPMYIIe BELECTBa.
HMemoncTpauun. Bunmeodparmentsr wu  chadiasl  «Honnas | /Ipugooums mpUMepHI BEIIECTB C HOHHOM CBSI3BIO.
XUMHMYECKas CBs3b». KOIEKIMs BEIIECTB C  HOHHOM | Ycmanaénueams TPUUMHHO-CIEICTBEHHBIE CBA3M MEXIY COCTaBOM
XUMHYECKOH CBsI3bI0. MOJEIM HMOHHBIX KPUCTAIMYECKHUX | BEIIECTBA M BHIOM XUMHMYECKOH CBS3H, MEXIy HOHHOW CBA3BIO U
penéTox KPUCTAIUTMYECKUM CTPOCHHEM BEIECTBAa, MEXAY KPHCTALTHIECKUM
CTPOEHHUEM BEIIECTBA U €T0 (PU3NIECKUMH CBOWCTBAMH
61. | KoBaneHtnas KoBanentnas xummdeckas CBsi3b. DIEKTPOHHBIE U CTPYKTYpHBIE | OObACHAMb TIOHATHS «KOBAJIEHTHAS CBSI3bY, «BAJIEHTHOCTHY.
XUMHYECKas CBA3b ¢opmynbl. BanentHocts. KoBanentHas HemossipHas cBsizk. | Cocmagnsms CXeMbl 00pa30BaHUs KOBAJICHTHOW HETIONSPHON
Cxembl 00pa3oBaHHMsS KOBAJEHTHOH CBS3M B OWHApHBIX | XUMHUYECKOU CBS3H.
coequHeHUIX. MoOJeKynspHas W aTOMHas KpHCTaLUTHYecKue | Mcnonv306ams 3HAKOBOE MOJISITMPOBAHNE.
PEIIETKH, U CBOWCTBA BEIIECTB C 3TUM THUIIOM PELIETOK. Onpedenamp TN XUMHYECKOU CBSA3H 10 (hOpMYJIe BEIECTBA.
JdemoncTpamnu. Buneodparmentsl u cnaiigsl «KoBanenTtHas | //pusooums IpUMEPHI BEIIECTB C KOBAJEHTHOM CBA3BIO.
XUMHYECKasi CBA3b». KoeKknus BemecTB MOJEKYJSIPHOTO W | Ycmanaénueams MPUIMHHO-CIEICTBEHHBIE CBA3U MEXKIY COCTaBOM
ATOMHOTO CTpOCHHsA. MoJienn MONEKYSIPHBIX W aTOMHBIX | BEIIECTBA M BUJOM XMMHYECKOW CBS3H, MKy KOBAIEHTHON CBS3BIO U
KPUCTAJUTMYECKUX PEIETOK KPUCTAJUTMYECKUM CTPOEHHEM BEIIECTBA, MEXIY KPUCTAIITNIECKUM
CTPOCHHUEM BEIIECTBA U €r0 GUINUECKUMH CBOWCTBAMU
62. | KoBanentHas DNEeKTPOOTPHUIATENBHOCTD. P 37IeKTPOOTPHIIATEIPHOCTH. Obvachamo MTOHSATHUS «KOBaJICHTHAs MOJISIpHAS CBSI3bY,
HEToJsIpHas KoBanentnas HenonsapHas xumuueckast cBsA3b. JJumonb. CXeMbl | «3JIeKTPOOTPHLATENBHOCTEY, «BO3TOHKAY, WIIH «CYOIUMAaLIUS.
XUMHYECKas CBA3b 00pa3oBaHMsl KOBAJIEHTHOH MOJISIPHON CBSI3U B OMHAPHBIX Cocmasnsimy ~ cXeMbl ~ OOpa30BaHMS  KOBAICHTHOH  HEMOJISIPHOM

COCOUMHCHUAX. MOJICKYJ'IHpHaSI 1 aTOMHas KPUCTAJIIINYICCKUC

XUMHYECKOH CBs3U. Hcnonvzoeams 3HAKOBOS MOACIUPOBAHUC.




PELIETKH, U CBOKWCTBA BELLIECTB C 3TUM THIIOM PELIETOK.
JdemoncTpauuu. Mogenu  MOJEKYJISIPHBIX U
KPUCTAJUNIMYECKUX PEIIETOK

ATOMHBIX

Xapaxmepuzosams MeXaHW3M OOpPa30BaHMs MOJSPHOH KOBAaJCHTHON
cBs13u.Onpedenams TN XUMAYECKOH CBSA3M MO OpMYyJIe BEIeCTBa.
Ilpusooums IpUMEpHI BEIIECTB ¢ KOBAJICHTHOU MOJIIPHOM CBS3BIO.
Ycmanasnueamp TPUYHHHO-CIENICTBEHHBIE CBSI3M  MEXIYy COCTaBOM
BEILIECTBA U BUJIOM XUMHUYECKOW CBS3HM, MEXKIY KOBAICHTHON CBS3BIO U
KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA, MEXKAY KPUCTAILTUYCCKUM
CTpPOEHHEM BEIIeCTBA U ero GU3NIECKIMH CBOMCTBAMH.

63. | KoBanentnas nonsipaass | KoBanenTHas monsipHast Xumuueckasi cBsisb. Jumnons. Cxemsbl Obvsacusamo MOHSTHS «KOBaJICHTHas MOJIIpHAL CBSI3bY,
XUMUYECKast CBA3b 00pa3oBaHNs KOBAJICHTHOW MOJSIPHOM CBSI3U B OWHAPHBIX «BIEKTPOOTPHULIATENILHOCTDY, «BO3TOHKAY, N «CYOIMMALUs.
coeTuHeHUsIX. MosleKysipHas ¥ aTOMHasi KpUCTAJUIMYECKUE Cocmasnsimy cXeMbl 00pa30BaHUSI KOBAJICHTHOW TMOJISIPHONW XMUMUYECKOH
pEIETKH, U CBOMCTBA BEIIECTB C TUM THUIIOM PELIETOK. CBsI3U. Fcnoav3068amsy 3HaAKOBOE MOJIETIUPOBAHHUE.
Jdemoncrpanun. Mogenn  MOJEKYJAPHBIX W aTOMHBIX | Xapakmepu3oeams MEXaHW3M 00pa30BaHUS MOJIIPHOM KOBAJIEHTHOM
KPUCTAJUTMYECKUX PEIIETOK cBs13u.Onpedenams TAI XUMAYECKOH CBA3M MO (OpMYyJIe BEIIECTBA.
IIpugooume ipuMeEpHI BENECTB ¢ KOBAIEHTHON TOJISIPHOM CBS3BIO.
Ycemanasnueamp TPUUMHHO-CIENCTBEHHBIE CBSI3M  MEXAY COCTaBOM
BEIIECTBA U BUJIOM XHMHUYECKOH CBSI3M, MEXAY KOBAJICHTHOH CBS3BIO U
KPUCTAJUIMYECKUM CTPOEHHMEM BEIIEeCTBAa, MEXAY KPHCTAIIIHUYECKUM
CTPOEHHEM BEIIECTBA U er0 (U3NIECKUMH CBOMCTBAMHL.
64. | Meranmuaeckas Mertamnueckass ~ XUMHUYecKas CBs3b M MeTauimueckas | O0vsacHAmMb, YTO TAKOE METAIIINYECKas CBA3b.
XUMHUYECKas CBSI3b KpUcTaiueckas pemérka. CpoiicTBa BemiecTB ¢ 3TUM TUIOM | Cocmagnams cxeMbl 00pa30BaHMs METAIUTMYECKON XMMUYECKOU CBSI3H.
pemérku. EnnHas npupoaa XMMUUYECKUX CBS3EH. Hcnonvzosamsb 3HaKOBOE MOJIENTMPOBAHKE.
Hemonctpauun. Bugeopparmentsl u caaiap «Metamummdeckas | Xapaxmepuszosams MEXaHU3M 00pa30BaHUs METAJUTUIECKON CBSI3H.
XUMHUecKas cBA3by». Komnekunsa «MeTansbl U CIIaBb». Onpedensams TN XUMUYIECKOH CBA3HU 1O (OPMYIIe BELECTBA.
JlaGopaTopHble onbIThl. 29. 3rotoBieHrne MOAEH, IIpusooums IpUMEpHI BELIECTB C METAIIIMYECKON CBS3BIO.
WTIOCTPUPYIOLIEH 0COOEHHOCTH METAJUNINUECKON CBSI3H Ycemanasnueamp TPUYMHHO-CIIE/ICTBEHHBIE CBSI3M  MEXJAY COCTaBOM
BEIIECTBA M BUIOM XUMHUYECKOHN CBSA3H, MEXKIY METANINYECKON CBSI3BIO U
KPUCTAJUIMYECKUM CTPOEHHEM BEIECTBA, MEXKAY KPUCTAIUIHUECKUM
CTPOCHHUEM BEIIECTBA U er0 (PU3NIECKUMH CBOMCTBAMHL.
Hcnonvzosams MaTepuabHOE MOJIETMPOBAHNE
65. | CreneHb OKHUCIICHUS Crenenb  okucienus. CpaBHEHHE  CTeNeHH  OKHUCIeHHS | OO6bscHsAmb TOHATHS «CTETIEHb OKHCICHUS, «BAICHTHOCTHY.
n BaseHTHOCTU. llpaBuna pacuéra cremeneil okucnenus 1o | Cocmagiams GOpMyIIbl OMHAPHBIX COEAUHEHUH HA OCHOBE 0OLIETO
(dhopMynaM XUMHYECKHX COeTMHEHUI croco0a UX Ha3BaHHM.
CpasHusams 6aneHmHOCMb N CTETIEHb OKHCIICHHUSL.
Paccuumvisamsy  crenenn OkucneHHs 1O (opMyTaM  XHUMHYECKHX
COEJIMHEHUI
66. | OxucnuTeabHO- OKHUCIUTENHHO-BOCCTAHOBUTEIbHbIE PEAKIIH. Obvsicuams TOHATHA «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKILU»,
BOCCT@HOBUTENIbHBIC Omnpenenenue cTeNeHEH OKUCIIEHHS 3JIEMEHTOB, OOpa3yIOIIMX | «OKHCIIHUTENbY, «BOCCTAHOBUTEIDY, KOKHCIEHUE, KBOCCTAHOBICHUEY.
peakuun BEIIeCTBa pa3HBIX KiaccoB. Peaknum wuoHHOro oOMeHa WU | Knaccuguyuposams XUMUYECKHE PEaKIMH MO MPH3HAKY H3MEHEHHS

OKHCJIUTCIIBHO-BOCCTAHOBUTEIILHBIC PpCaKIHU. OkuciauTeabr u
BoccTaHoBUTEb. OKHUCIEHHE U BOoccTaHOBIIeHHe. CoCTaBlICHHE
ypaBHeHI/Iﬁ OKHCIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX pCaKLII/If/i

CTETICHEHN OKHUCJICHUS DJIEMEHTOB.
Onpedeﬂﬂmb OKHCIIUTCIIb 1 BOCCTAHOBUTCIIb, IMTPOLCCChI OKUCIICHUA U
BOCCTAaHOBJICHUAI.




METOJIOM 3NEKTPOHHOTO Oananca/leMoHcTpanuu.
BzaumoaeiicTBue 1uHKa ¢ cepoil, COJNITHOM KUCIOTOM, XJIOPUAOM
memu(Il). Topenme wmarnusa. BlammomelicTBHe — XIIOPHORM
U CEpOBOJOPOJHOM BOJBI

Hcnonvzoeams 3HAKOBOE MOACIIUPOBAHUC

67. | YopaxkHeHus
COCTaBJICHUH
OKHCITUTEIBHO-
BOCCTAHOBUTCIIbHBIX
peaKuuu.

OKHCIIUTETFHO-BOCCTAHOBUTEIIHHBIC PEAKITHH.

Omnpenenenre CTeNeHe OKUCISHHs SJIEMEHTOB, 00pa3yrommx
BEIIECTBAa pa3HBIX KJIAcCOoB. Peakmwm WOHHOTO OOMEHa |
OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBbHBIC peaKHI/II/I. OKI/ICHI/ITCHB nu
BoccTaHoBuTelb. OkuciaeHHEe U BoccTaHoBiIeHHE. CocTaBiIcHHE
ypaBHEHUI OKHMCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaxkuuii
METOJIOM JIEKTPOHHOTO OajlaHca

O0vACHAMb NOHAMUA «OKUCTIUMENbHO-80CCMAHOBUMETIbHbIE PEeaKyuuy,
COKUCTIUMENLY, «BOCCHAHOBUMENbY, KOKUCTEHUEY, «80CCIAHOBNIECHUE).
Knaccugpuyuposamev xumuueckue peakyuti no HPUHAKY UIMEHEHUs

cmenenell OKUCIeHUS. 3TeMEHMO8.

Onpedeﬂﬂmb OKUcCiumenb u 60CCmMAanosuUmeslb, npoyeccobl OKUCTEHUA U

BOCCMAHOBJIEHUAL.

Hcnonvzosamo 3nakosoe MO@@]ZupO6aH1/l€

68. | O0obmeHne n cucTeMaTu3amus 3HaHuK 1Mo TeMaM «lleproaudecknii 3aK0H U TieproandecKas cucreMa xuMmudeckux aneMeHToB J[. Y. MenneneeBa. CtpoeHue aToMay u

«Xumudeckas cBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEILHEIC peakuumn»

TemaTnueckoe IJIAHNPOBaHUE XUMUS 9 Kjacc.

No Hazpanue Tembl (paznena) KonnyecTBo yacoB [TpakTrueckue pabOTHI
1. OO61mas xapakTepuCTUKa XUMUYECKUX AIEMEHTOB U XUMUYECKUX PEaKIUi. 14 1
2. Hemeramis! 1 uX coeqMHEHUS 24 4
3. Mertab 22 1
4. X¥MHs ¥ OKpy’Karolas cpefa 2
5. O06o0011eHre 3HAHUH M0 XUMUU 332 KypC OCHOBHOM IIKOJIBI 6
Hroro 68
Koau4yecTBo ypokoB mo yeTBepTsaM 9 Kiace
YeTtBepTb 1 2 3 4 Bcero
Konnuectso 16 16 20 16 68
YpPOKOB

IIpakTuyeckue padéoTbI

[IpakTuueckas pabota 1. Pemenne sxcnepuMeHTaIbHBIX 3a/1a4 10 TeMe «DNEKTPOIUTHYECKAs TUCCOITHALIHS)
[TpakTrueckas padota 2. MI3ydueHne CBOMCTB COJISTHON KUCIIOTHI

[TpakTuyeckas padora 3. M3yueHne cCBOWCTB CEpHON KUCIOTHI

[TpakTuyeckas padora 4. [TonyueHne aMmuaka u U3y4eHHe ero CBOMCTB
[TpakTruyeckas padora 5. [TonmyyeHue yriekuciaoro raza i u3y4eHue ero CBOMCTB
[TpakTruyeckas padora 6. XKXEcTKOCTb BOABI U CLIOCOOBI €€ yCTpaHEeHUs



Kaﬂeuoapuo-memamuqeacoe niaanuposanue 9 knacc

Homep Hara
ypoka Tema ypoxa OcHOBHOe coepxkanmne XapakTepucTHKA OCHOBHBIX BU/I0B uegTeﬂLIT'OCTH
wn YpoKa yyammxcs (Ha ypoBHe y4eOHbIX JIelicTBHIl)
O0masi xapakTepuCTUKA XMMHUYECKHUX 3JIEMEHTOB M XMMHYECKUX PeaKIuii.
1 XapakTepucTuka XapakTepucThKa  dIIEMEHTa-MeTalla HW  JIeMeHTa- | Xapakmepuzoeams XUMHUYECKUE dNIEMEeHTHl 1—3 meproaoB Iic
XUMHYECKOTO HeMeTa/lla 10 X TOJOXKEHHUIO B MEPUOAMYECKON CHUCTeME | UX TOJIOKEHUIO B IEPHOJMYECKON cHCTEME XHUMHUYECKUX
JJIeMEHTa Ha xuMudyeckux sneMeHToB /1. 1. Menneneena. anemenToB /. . Menneneena.
OCHOBaHMH €0 Jemoncrpanun. Mogaenn aToMoB 3neMeHTOB 1—3 | Apeymenmuposams  CBOWCTBA OKCHUAOB H  THIPOKCHIOE
HONOKEHS B MIEPUOIOB METAJIJIOB U HEMETAIIJIOB MTOCPEICTBOM YPAaBHEHUH PEeaKITHii
[Tepuoanueckoit
cucteme /1. .
Menneneena
2. OKHCIUTENTHHO- OKHCINTETEHO-BOCCTAHOBUTENBHBIE PEAKIUH. ObvsicHaAmb  TIOHSATHS  «OKHCIHTEIHHO-BOCCTAHOBHUTEIHHBI
BOCCTAaHOBHTENbHEI | Onpenenenue CTereHen OKUCIICHUS AJIEMEHTOB, | PEAKINI», KOKUCIUTEINbY, «BOCCTAHOBHUTENbY, KOKHUCICHUE)
€ peaKIuu o0pa3ylomuyx BEIIECTBA pPa3HBIX KJIACCOB. Peakiuu | «BOCCTAHOBJICHHUEY.
MOHHOTO OOMEHa W OKHCIUTENbHO-BOCCTAHOBUTENbHBIC | Knaccuguyuposams XAMUYECKHE pPEaKIHMAd 10 IPHU3HAK)
peakiuu. OKHCIUTENb W BocCTaHOBHUTENb. OKHUCIEHHE W | M3MEHEHHS CTETEeHEH OKUCICHUS 3JIEMEHTOB.
BoccTaHoBieHHEe. COCTaBJIeHNE YpaBHEHHI OKUCIUTENBHO- | Onpedensimb OKUCIHUTENh W BOCCTAHOBUTEINb, IMPOIECCH
BOCCTAHOBUTENBHBIX pEAKUUH METOAOM JJIEKTPOHHOTO | OKHUCJIEHHS U BOCCTAHOBJICHHSI.
bananca/lemoncrpanuu. B3anMojelicTBue 1MHKA ¢ cepoi, | Mcnonb306amsb 3HAKOBOE MO/JICITUPOBAHUE
comsiHO# kucioToH, xynopunom Meau(ll). 'openne maruus.
B3anmozeiicTBHe XJIOpHON M CEpOBOAOPOAHON BOJIBI
3. Knaccudukanus bunapurie coenuHeHuss. OKcuabl coneolOpasyromue u | Xapaxmepu3o6ams OKCUIBI, THAPOKCUIBI (OCHOBAHUS
HEOPraHUYECKUX HecoJeo0pas3yoiue. I'mopoxcunsr: OCHOBaHMUS, | aMpOTEepHBIC THUAPOKCUJIBI, KHCJIOPOACOEPIKALLIHE
BEILLECTB U UX aMm(pOTepHbIE THAPOKCHUIBI, KHCIOPOJCOJEpKAIINE | KUCIAOThI) M COJM MO IUIaHy: COCTaB, CHOCOOb
HOMEHKJIaTypa kucnoTel. CpefHue, KUCIble, OCHOBHBIC, KOMIUIEKCHBIE | OOpa3oBaHMs Ha3BaHUM, XapaKTepHbIE CBOWCTBA I
COJIU. noydeHue. Kraccuguyuposamv OKCHUIBI, THIPOKCUIE
JdemoncTpanun. O3HAKOMIIEHHE C KOJUIEKIMSAMU | (OCHOBaHMS, amdoTepHbIe TAIPOKCHU/IBI
METAIJIOB W HeMeTawioB.  (O3HAaKOMJIEHHE  C | KHCIOPOJCOIEpsKaIIie KUCIOTHI) U COJU MO Pa3IUYHbIM
KOJIJIEKIIUSIMH OKCUIOB, KUCJIOT U COJIEH NpU3HaKaM.Yuems  TMOATBEPKAATh  XaPAKTEPUCTHKY
OTAENBHBIX MPEICTABUTENIECH KJIACCOB HEOPTaHUYECKM)
BEIIECTB YPAaBHEHUAMH COOTBETCTBYIOIIUX PEAKIIHI
Packpvieams TeHETHUECKYIO CBSA3b MEXAY Kiaccami
HEOPraHWYECKUX COCTMHEHUM




Kiaccuduxanms
XAMHUYECKHUX
peakuuii mo
pa3IUYHBIM
OCHOBAHHMIM

O6o0mieHre CBEACHUM O XUMHUYECKHX pEeaKIHsX.
Krnaccudukanus XuMHU4eCKUX peaklUii 10 pa3InyHbIM
OCHOBaHHUSM: MO COCTaBY M YHCIy PEarupyromux u
00pa3yrommxcs BEIecTB, M0 TeIIoBoMY 3 dekTy, 1o
arperaTHOMY COCTOSIHUIO PEearupyromiux BEIIeCTB, IO
00paTUMOCTH, MO W3MEHEHUIO CTENeHEeW OKHUCICHUS
AJIEMEHTOB, 110 UCIOIB30BAHUIO KAaTaIU3aTopa.
JlabopaTopubie ombiThl. 1. B3aumoneiictBue
aMMHaka ¥ XJIOpPOBOJOPOJA. 2. Peakuus
HedTpanu3anuu. 3. Habmonenue TeroBoro 3¢ dekra
peaknuu HeWTpanusanuu. 4. BzaumoneicTBue cepHoi
kuciotel ¢ okcumom Mmenu(Il). 5. Pasmoxenue
MepoKcHaa BOAOpPOAa C  TOMOIIBIO  KaTajlasbl
KapTodes

ObvscHamb TOHATUS «XUMHYECKash PEaKIHs, «PEaKIIUY
COCIMHCHU»,  «PEAKIHMH  Pa3JIOKCHHUSI»,  «PEAKIUL
obMeHay, «peaKIuu 3aMeEILCHU», «peaKIuk
HEUTpaTn3aumy, «OK30TEPMUYECKHE peakuum»
(OHJIOTEPMHYCCKUE PEAKIUN», «OOpaTHMbIC PEAKITUN»
«HEeoOpaTHUMbIe peaKIum, «OKHCIIUTEIIHLHO
BOCCTAHOBUTEJIBLHBIC PEAKIIMHY, «TOMOTEHHBIE PEAKIIHI
«TETEPOTEHHBIC PEAKIIUNY, «KATATUTUYCCKUE DPEAKITHI)
CHEKATATUTHYECKUE PEaKIHH», «TEIUIOBOH  3(deK
XUMHYECKON PEAKIIUN.

Knaccugpuyuposamo XAMHUYECKHE peakmuu IIC
Pa3IMYHBIM OCHOBAHUSIM.

Onpeodensimb OKHCIUTENIb U BOCCTAHOBUTENb, MPOIIECCH
OKMCJIEHHUS U BOCCTAHOBJICHUS.

Habniooams u onucvieams peakiul MeXay BELIECTBAMY
C TIOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U A3BIKA XUMUU

IlonsTue o
CKOPOCTH
XUMHYECKOM
peakuuu. Karanus

[ToHsiTHE O CKOPOCTM  XHMMHYECKOM  PEAKIHH.
®dakTophl, BIMUSIONIME HA CKOPOCTh XUMHUYECKHX
peakuuii: TOpupoda pearupyrolux BEUIeCTB, UX
KOHIICHTpaLus, TeMIlepaTypa, IJI0LIA1b
COTNPUKOCHOBEHUS, HAIMYUE KaTanu3aropa. Karamms.

JeMoHcTpanum. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOMN
peakuuy OT TPHUPOAbl PEArupyOIIUX  BEIIECTB.
3aBUCHMOCTH CKOPOCTH XUMHUUYECKOU PEAKIUU OT KOH-
[EHTPAIlMd PEarupyronux BEIIEeCTB. 3aBHCHMOCTH
CKOPOCTHM  XMMHMYECKOM peakiuu OT  IUIOLAAN
CONPUKOCHOBEHUS pearupyroummx BEILIECTB
(«kumATUR CIION»). 3aBUCHMOCTh CKOPOCTH XUMHUYE-
CKOM peakuuu OT TEMIIepaTypbl pearupyromnx
BEIIECTB.

JlabopaTopHbie ONbITHI. 6. 3aBHCHUMOCTH CKOPOCTH
XUMUYECKOW PEAKIUU OT TPHUPOABl PEarupyrOIINX
BEILIECTB HA MpPHUMEpPE B3aUMOJCHCTBUS PACTBOPOB
THOCyNb(aTa HATPHSA W XJopuaa Oapus, THOCyIbdaTa
HaTpUsg M COJSHOW KHUCIOTBHL. /. 3aBUCHMOCTb
CKOPOCTHM XUMHYECKOM peakluu OT  MPUPOJBI
METAJUIOB MNPH UX B3aUMOJCUCTBUU C COJISTHOM
KHCJIOTOM. 8. 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM

Obvsacuamp, UYTO TaKOE€  «CKOPOCTh  XHUMHYECKOI

peaKLumn.
Apeymenmuposamsb BHIOOp €AUHUI] U3MepeHus Vp.
Yemanasnueamo MPUYUHHO-CIIECTBEHHBIE CBSA3E

BIIUSTHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTH XUMHUYCCKHX
peaKkuui.

Habniooams u onucvieams peakiiuu MeXay BEUIECTBAMFY
C TIOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKa XUMUU
IIpo6ooums  OMBITH, TOATBEPKIAOIINE 3aBHCUMOCTI
CKOPOCTH XUMHUYECKOU PEAKIIUHU OT Pa3THYHBIX (PaKTOPOB




peaxkuu OT MPUPOAbI KUCIOT IPU B3aUMOJICHCTBUHU MX
¢ xeme3oM. 9. 3aBUCUMOCTH CKOPOCTH XUMHYECKOU
peakuu ot TemrepaTtypsl. 10.

3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakiuu OT
KOHIEHTPALHHU pearupyromumx BEILIECTB. 11.
3aBUCHUMOCTh CKOPOCTH XHWMHYECKOM pPEaKIUH OT
JIOIIAM CONPUKOCHOBEHUS PEarupyrollux BEIIECTB.
12. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIUH OT
HAJIMYUS KaTanu3aTopa

9HeKTp0J’II/ITI/I‘ICCKa
s Jucconranusa

[TonsiTie 00  SJACKTPOIUTHUCCKON  JIMCCOLMAIIUU.
ONEKTPOIUTBl W HEIICKTPOJUTHL.  MexaHu3m
JIACCOLTMAIIHAM JIEKTPOJIUTOB c pa3IMIHBIM
xapakTtepoM CBs3H. CTENeHb SJIEKTPOIMTHYCCKOM
nuccormanuu. CUIbHBIE U c1a0ble AIEKTPOIUTHI.
HMemoncTpanmuu. lcnpiTanue  BemecTs ©W - HX
PacTBOPOB Ha 3JIEKTPOIIPOBOTHOCTH

JladopaTopusblii onbIT. 13. Jluccorumanus cia0dbIx
ANEKTPOJIUTOB HA MMPUMEPE YKCYCHON KUCITOTHI

Xapaxmepwoeamb IIOHATHA QJICKTPOJINTUYICCKAS
aucconuanuay, «QJCKTPOJIUTED, KHEIJICKTPOJIUTHD).
Yemanasnusame MMPUYIUHHO-CJIICACTBCHHBIC CBA3U MCIKIY
HpHpOI[Oﬁ QJICKTPOJIUTA U CTCIICHBIO €0 AUCCOIAIIUN.
Yemanasnusame IMPUIUHHO-CJIICACTBCHHBIC CBA3U MCIKIY
THUIIOM XHMHYECKOU CBSI3H B QJICKTPOJIUTEC U MEXAaHHU3MOM
€ro gucconuanmu

OcHoBHbBIC
MIOJIOXKEHUS TEOPUU
ANEKTPOIUTUIECKO
H TMccoIraInm

(T9M)

OCHOBHBIE TIOJIOKEHUSI TEOPUH DJIEKTPOIUTUUECKON
nuccormanuu. Kimaccudukanus HOHOB U UX CBOMCTBA.
KucnoTel, OCHOBaHHS M CONM KAK JIEKTPOJIUTHI.

Nx xnaccudukaiys 1 1UCCOUaIus.

JlemoHcTpanuu. 3aBUCUMOCTH 3JIEKTPONPOBOIHOCTH
YKCYCHOM KHCJIOTBI OT KOHIIEHTpanuu. JIBuxkeHue
OKpAaIICHHBIX HOHOB B JICKTPUICCKOM TI0JIC

Xapakmepuzoeams TIOHATUS «CTEMEHb JIUCCOLIMAIIIN
«CHUJIBHBIC BHGKTpOJ'II/ITBI», «cna6me QHCKTpOJ'II/ITI)I»
«KaTHOHBI», «AHHUOHBI», «KHUCIOTBI», «OCHOBaHUSI»
«commy. Cocmaenams ypaBHEHUS AIIEKTPOIUTHUECKOM
JUCCOIMAIINU KUCIIOT, OCHOBAaHWH M COJIEH.
HUnnmocmpuposams mpuMepaMyd OCHOBHBIEC TTOJIOKEHUS
TEOPHH IJICKTPOJIUTUUECKON TUCCOIIUAIINH.

Paznuuams  KOMIOHEHTHI  JTOKA3aTeIbCTB  (TE3HCOB
apryMeHTOB U (pOpPMBI JOKA3aTEIbCTBA)

XUMHUYECKHUE
CBOICTBA KHUCJIOT
KakK 3JIEKTPOJIMTOB

OOme XUMHYECKHE CBOWCTBA KHCIIOT: HM3MEHEHHE
OKpacKu WHIUKaTOPOB, B3aNMO/ICHCTBUE c
MeTaJlJIaMH, OKCUJaMH M TUAPOKCUAAMHM METANIOB U
coyisiMU. MonekysipHble U MOHHBIE (IIOJTHBIE U

COKpam¢HHbIC) YpPaBHEHHS PEAKIUNA. XUMHUYECKUM
CMBICI COKpAIlEHHBIX  YPaBHEHHM. VYenosus
MPOTEKAHUsl PpPEAKUUH MEXKIAY DJIEKTPOIUTAMHU [0

Xapakmepuzoeamp 00111e XUMUUYECKHE CBOHCTBA KHUCIIOT
C TIO3UILIMI TEOPUH AIIEKTPOITUTHUECKON AUCCOIHAIINH.
Cocmasnsims MONEKYISAPHBIE, IOJHBIE U COKPALLEHHBI
MOHHbIE YPaBHEHMSI peaKlUii ¢ y4acTHeM KHUCIIOT.
Apeymenmupoeams BO3MOKHOCTb MPOTEKAHUSI PEAKIIUH C
y4acTHEM KHUCJIOT Ha OCHOBe mpaBmia beprome u psijg
aKTUBHOCTH METaJIJIOB.




KOHIIA. P akTHBHOCTH METAJIJIOB.

JladopaTopublie onbIThbl. 14. M3MeHeHHe OKpacKu
WHJIMKaTOpOB B KHUCIOTHOM cpeae. 15. Peakius
HEUTpanM3allud pacTBopa MIEIOYM  Pa3TMYHBIMU
kuciaoramu. 16. ITomydenue ruppokcuga memu(ll) u
€ro B3aMMOJICUCTBUE C Pa3JIUYHBIMU KHUCIOTamu. 17.
BzauMmopneiicTBe CHIBHBIX KHCIOT C€  OKCHAOM
menu(Il). 18—20. BzaummonelcTBHe KHUCIOT €
Metautamu. 21. KadecTBeHHas peakius Ha KapOoOHAT-
noH. 22. [lony4yeHue cTyHS KPEMHUEBOM KHUCIIOTHI.
23. KadecTBeHHasl peakiys Ha XJOpUI- WIH Cylbdat-
HOHBI

IIpo6ooums  ONBITHI, TOATBEPKIAIOIINE XUMHUICCKHL
CBOMCTBA KHCJIOT, C COOJIFOJICHHEM IIPaBHJI TEXHHKH
0e30IacHOCTH.

Habniooame u onucvieams peakiiuy ¢ y9aCTHEM KHCIIOT
C TIOMOIIBIO PYCCKOTO (POIHOTO) S3bIKA M SI3bIKA XMMHH

9. XuMudeckue O6mmue XUMHUYECKHE CBOMCTBa menoyeit: | Cocmasnsams MOJIEKYISPHbIE, HOIHBIE U COKPAIIEHHBI
CBOICTBa B3aUMOJICHCTBHE C KUCIOTaMHU, OKCHJIaMHU MOHHBIC YPAaBHEHUS PEAKLIUH C y4acTHEM OCHOBaHUH.
OCHOBAHUH KaK HEMeTaioB, coisiMu. OOIMe XMMUYECKHE CBOWCTBA | Apeymenmuposams BO3SMOKHOCTD MIPOTEKAHUS PEAKIIUHI C
JIEKTPOJIUTOB HEpacTBOPUMBIX OCHOBaHMH: B3aMMOJICHICTBHE C | ydacTHEM OCHOBaHMH Ha OCHOBe IpaBuiia beprosie.
KHCJIOTaMH, Pa3JIOKEHHUE TIPU HarPEeBaHHH. IIpo6oOums  OUBITHL, TOATBEPKAAIONINE XUMHUECKHE
JlaGopaTtopHble onbIThl. 24. VI3MeHeHHE OKpacKu | CBOMCTBa OCHOBaHHM, C COOJIIOJICHHEM NpPaBUJI TEXHUKH
UH/INKAaTOpPOB B IETI0YHOMN cpene. 25. | OGe3zomacHOCTH.
B3aumoneiicTBue mienoueit ¢ yriaekuciaslM razom. 26. | Habniooame M onucbiéams Peakluu C y4aCTUEM KUCIIOT
KauecTBeHHast peakuus Ha KaTHOH aMMOHUS. 27—28. | IOMOIIbIO PycCKOTO (POJHOIO) SI3bIKA U SI3bIKA XUMUU
[Tonyuenue rugpokcua menu(ll) u ero paznoxenue
10. XuMU4YecKue OO0mre XMMUYECKHE CBOMCTBA CPEHUX COJICH: Xapaxmepuzosamp 00IIMEe XUMHUUYECKHE CBOMCTBA COJIEY
CBOMCTBa coJeit B3aMMO/ICHCTBHE C KUCIOTaMH, IEI0YaMH, COJISIMU U | C TIO3HIIUN TEOPUH IEKTPOTUTHYECKON JTUCCOLIUAIIHH.
KaK JICKTPOJIMUTOB | MeTajulaMu. B3anMoaelcTBIe KHCIBIX COMeH co Cocmaensams MOJNEKYISAPHBIE, TOJIHBIE U COKPALIEHHBI
LIEJI0YaAMHU. VMOHHBIE YPaBHEHUS PEAKINI C y94aCTHEM COJIEH.
JlaGopatopubie omnbiThl. 29. B3aumoneiictBue | Apeymenmuposams BO3ZMOXKHOCTh TPOTEKAHHS pPEaKIUH
kapOonaroB ¢ kucnotamu. 30. [lonydyenue ruspokcua | ¢ yyacTueM cosieid Ha ocHoBe npaBuia beproste.
xene3a(Ill). 31. BanmopeiicTBue xees3a ¢ pacTBOPoM | [Iposodums  ONBITHL, TIOATBEPKIAIONINEC XUMHUICCKUC
cynbdara meau(Il) CBOMCTBAa COJIEH, C COONIOJICHUEM TPABWI TEXHHUKE
0€301MacHOCTH.
Habnooams u onucviéams peakluy ¢ y4yacTHEM COJel
C TMIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUU
11. [TonsaTtue o I'uaponns kak oOMEHHOE B3aUMOJCWCTBUE coje ¢ | Yemanasnueams 3aBUCUMOCTH MEXKIY COCTaBOM COJIH ¥

TUAPOIIN3E COIeR

BOAOW. ['Maponu3 conu CUILHOTO OCHOBAHUS U CIIA00M
KUCTIOTHI. ['maponus coimu cinaboro OCHOBAHUS H
CHITbHOM KHCIIOTHL. Bogopoansiii mokaszaress (PH).

XapaKTepoM €€ TMAPOJIN3a.
Ananuzuposams Cpefly PAcTBOpPa CONMH C ITOMOIIBK
WHIUKAaTOPOB.




12.

13.
14.

151

16.1

IIpakmuueckasn
paboma 1.
Pewmenne
JKCIIEPUMEHTAJIbH
BIX 33Ja4 10 TeMe
«QIIEKTPOIUTUYECK
ast AUCCOLMALIUA»

JemoncTtpanuu. OnpeneneHue XxapakTepa cpeibl B

pacTBopax coJseit

CBoOMCTBa KHCJIOT, OCHOBAaHHM, OKCHIOB H COJICH B

CB€TC TCOpHU

U NPEJICTABIECHUN

BHGKTPOHHTHHGCKOﬁ Jucconuranumn

00 OKHUCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX peaKHI/IHX

Ilpoeno3uposames THI THAPOJHM3a COJIM HA OCHOB
aHanm3a e€ hopMyIbl

Ymems oOpamatbcst ¢ 1a00OpaTOPHBIM 0OOPYIOBAHHEN
W HarpeBaTeIbHBIMU ~ NMPUOOpPaMU B COOTBETCTBHE
C MpaBUJIAMH TEXHUKHU 0€30MacHOCTH.

Habnrwoams cBOWMCTBA 3JIEKTPOJIUTOB.

Habnwooams W onucvliéamvs pPeaKUUUd C  y4acTHEM
AIIEKTPOJIMUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITY
POJZIHOTO) S3BIKA U SA3BbIKA XUMUH.

Dopmynuposamsp BBIBOJIBI o pe3yabTaran
IIPOBEIEHHOI0 DKCIIEPUMEHTA

O606H_[6HI/Ie U CHUCTeMAaTH3alus 3HaHUH 110 TeMe « XMMUYECKHUE pPC€aKlMKu B paCTBOpPAX SJICKTPOJIUTOB»

Konmponvnasn paboma 3a 1 uemsepms

O06mas

XapaKkTepUCTUKA
HEMETAIIJIOB

Hemeramnn! B

1010)510]0i (S

HemeTtanibl u ux coenunenus (24 )
CrpoeHre aTOMOB HEMETaNIOB U HMX IOJIOKEHHE B

MEPUOTNYECKOMN CHUCTEME. Pan
3JIEKTPOOTPULIATEIILHOCTH. Kpucrannuueckue
pPEETKM  HEMETAUIOB —  MPOCTHIX  BEILIECTB.
duznyeckue CBOMCTBA HEMETAIJIOB. Oo0uiue

XUMHYECKHE CBOMCTBA HEMETAIOB: OKUCIIUTEIbHBIE U
BOCCTAaHOBUTCJIBHBIC.
JemoncTrpauuun. Komreknus HemertawioB. Moaenn
KPUCTAITIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U
MoJeKyJsipHble. O30HATOP M MPUHIUIBI €0 PabOTHI.
['opeHne TPOCTHIX BEIIECTB — HEMETAIOB: CEphI,
docdopa, IpeBeCHOTO YIIIs

Hemeramner B

MpUPOJE.  CIOCOOBI

IIOJTYy4YCHUA

KHCJIOpoJia, a30Ta W aproHa. Qocdopa, KpemHUS,

XJIOpa, noja.
JdemoHcTpanuu.

Konmexuus

«ITpupoanbie

Obvsacrameb, 4TO TAKOE HEMETAIIEL.

Xapaxmepuzosamuv XUMHYECKHE  JJIEMEHTHl ~ —
HEMETAUIbl M CTpOeHue, (PU3NYeCKHe U XUMHUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIJIOB.
ObvscHamb 3aBUCHUMOCTh OKHUCITUTENHHO
BOCCTAHOBUTEIBHBIX CBOMCTB (WM  npeockaszvieam
CBOICTBA) 2JIEMEHTOB-HEMETAIOB OT WX ITOJIOKCHHS E
MEPUOANYCCKON  CHCTeME  XHMHYECKUX  DJIEMEHTOF
J1. 1. Menpeneena.

Ycemanasnueams TPUIMHHO-CIIECTBEHHBIE CBSI3U MEXKTY
CTPOCHHUEM  aToMa, XHWMHYECKOW CBSI3bIO,  THIIOM
KPUCTAINIMYECKOW  pEeméTKH  HeMeTala U eI
COCMHEHUN W (U3NYECKUMHU CBOHCTBAMH JaHHOTC
HEMeTallla U €r0 COeTMHEHUH.

/Jloka3vigamb OTHOCUTENHHOCTh TMOHITHHA «METaJUD) ¥
«HEMETaJ»

Onucvléams HaX0XJICHHE HEMETAIUIOB B IPHPO/IE.

Xapaxmepusoeams  (PpaKIMOHHYIO EPETOHKY HKHUIKOTC
BO3/yXa KaK COBOKYITHOCTb (DU3HUECKUX MPOIIECCOB.
Apeymenmupoeams OTHECEHUE MPOLECCOB IMOTYYCHHUS



COCIMHEHUS HEMEeTalioBY». BuaeodparMeHTl U aKTUBHBIX HEMETAJJIOB K OKHUCIIUTENEHO
craiiapl  «@PpakUMOHHAs  MEPErOHKa  JKUJIKOTO0 BOCCTAHOBUTEJIBHBIM IIPOLIECCAM
Bo3nyxa». Buaeodparmentsl u chaiiasl «llomydenue




171 Bonopon
7
181 Kucnopon
8
19.1 Bona
9
20.2 O6was
0
XapaKTePUCTUKA
sneMmenToB VIIA-
TPYIITbI —
raJloreHOB

BOJIOPO/IA, KHCIIOpo/ia U
AIIEKTPOIUTUIECKUM CIIOCOOOM)
dusnyeckue U XMMUYECKHUE CBOICTBA BOJOPO/IA.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB BOJIOPOAA B
3aBHCHUMOCTH OT MX MOJIOKEHUS B IEPUOANUECKOM
cucreme. HaxoxaeHue Boiopoaa B IpUpoJIe U UX
nosyueHue. buonoruueckoe 3HaueHre U IPUMEHEHHE
BOJIOpOJA.

Ou3nyeckue U XMMUYECKHE CBOMCTBA KUCIOPOIa

TaJIOrCHOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB KUCJIOpOa B
3aBHCUMOCTH OT UX IOJIOXKEHUSI B IEPUOIUIECKON
cucreMe. HaxoxeHre Kucinopoaa npupoze u ux
nojiyueHue. buongoruueckoe 3HauUeHUE U IPUMEHEHUE
KHCII0po/ia

dusnueckre U XUMHUUECKHE CBOMICTBA BOJGI.

3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB BOJBI. B
3aBUCHUMOCTH OT UX IOJIOKEHUS B IEPUOIUUECKON
cucreme. HaxoxaeHrne BOAbI. B PUPOJE U UX
MoJy4yeHue. buonornyeckoe 3Ha4YeHUE U TPUMEHEHUE
BOJIBI.
lanorensl, cTpoeHue HuX

aTOMOB W MOJICKYIIL.

®usznueckue M XHMMHUYECKHE CBOMCTBAa TaJIOT€HOB.
3aKOHOMEPHOCTH HM3MEHEHHUsI CBOWCTB TaJOTEHOB B
3aBUCUMOCTH OT HX TOJIO)KEHHUS B TEPUOAMYECKOU
cucteMe. HaxoxaeHue rajoreHoB B HPHUPOAE U HX
nosyyeHue. buonornyeckoe 3HaueHHE U MPUMEHEHUE
rajOreHoB.

JMemoncTpanuu. OOpa3ipl TaJIOT€HOB — TPOCTHIX
BENIECTB. B3anMojieiiCTBUE TaJOr€HOB C METalIaMH.
BriTecHenue xyopom OpoMa WM MOJa U3 PacTBOPOB

XapakTepu3oBaTh CTpoeHUE, PU3NYECKUE U XUMHUECKHE
CBOMCTBA, MOJIyYEHUE U IPUMEHEHUE BOJAOPO/Ia B IJIaHE
0011ero, 0COOEHHOTO U €MHUYHOT0. XapaKTepu30BaTh ¢
MCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U sI3bIKA
XUMHH COCTaB, (pU3MUeCcKre U XMMHUYECKHE CBOMCTBA
BOZOpOJA

VYcraHaBnuMBaTh NMPUUYUHHO-CIIEACTBEHHBIE CBSI3HM MEXKI)

CTPOCHMEM  aTOMa, XHMMHMYECKOM  CBS3bIO,  THIIOM
KPUCTAUTUNIECKOHN PEIIETKH Y KUCIOPoaa ¥ (PU3HUECKUMY
U XAMHYECKMMHM  CBOWMCTBAMM  OTHUX  BEULIECTB
Xapaxmepuszoéamb €  HUCHOJIB30BAHUEM  PYCCKOIC

(pOIHOTO) SI3BIKA U SI3bIKA XUMHUH COCTaB, (PU3UYECKHUE W
XMMHUYECKHE CBOMCTBA CKUCIOPOa

XapakTepus3oBaTh CTpOeHUE, (HU3UIECKUE U XUMUYECKHUE

CBOWMCTBA, TOJyYeHHE W TPUMEHEHHE BOJBI B IIIAHE
o011ero, 0COOEHHOTO U €IMHUYHOrO. Xapakxmepuzosam
C UCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SI3BIKA M SI3BIKE
XUMHUHU COCTaB, (1)I/I3I/I‘-ICCKI/IC N XUMHWYECKHE CBOMCTBE
CEpPHOI KHCIIOTBI KaK AIICKTPOTUTABO/IBI

Xapakmepuzosambo

CTpOEHUE, busnueckue Y

XUMHUYECKHE CBOWCTBA, TMONYYCHHE ¥ TPUMEHEHUC
rajJoreHoOB B IIJIaHE O00IIEro, 0COOEHHOr0 U €IMHUYHOTO.
Ycemanasnueams pUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY

CTPOCHMEM  aTOMa, XHMMHMYECKOM  CBS3bIO, THUIIOM

KPUCTANTNYECKON PEHIETKU Y TAJIOTEHOB M (PH3UUECKUMY
ux
conen



1 XUMHYECKUMHU CBOMCTBAMH 3THX BCIICCTB

21.2
1

CoennHenus

FEUIOFCHOBOILOpOIILI u COOTBCTCTBYIOIIIHC um Xapaxmepwoeamb C

UCIIOJIb30BAHUEM  PYCCKOT(

TaJIOIrCHOB

KHUCIIOTHI: TJIAaBUKOBAs, COJISTHAs, OPOMOBOJIOPOIHAS,
HMOJ0BOJIOPOHASL. Tanorenngsl. KauecTBennsnle

(pOIHOTO) SI3BIKA W SI3bIKA XUMHUH COCTaB, (PUINUYCCKHUE W

XHUMHUYCCKUEC

CBOICTBA,

IMOJIYYCHHE

H TIPHUMCHCHUK(




peakiuu Ha raJOreHHI-UOHEI. [Ipumenenue
COeIMHEHMH TaJ0re€HOB.

HemoncTpauus. Koiekuus npupoIHbIX COSTUHEHUN
xJjiopa.

JlaGopaTtopusliii onbIT. 32. Pacno3naBanue

raJJorcHu-uoHoB

COEMHEHHUH TaJIOr€HOB.

Hasvieams coeWiHEHHs] TaJIOTEHOB 10  (opmyse ¥
cocmasnsimes GOPMYJIBI IO MX HA3BAHUIO.
Yemanasnueams IPUIMHHO-CIICICTBCHHBIE CBSI3U MEXK/TY
XI/IMI/I‘-ICCKOI\/'I CBA3BHO nu THUIIOM KpI/ICTaHHI/I‘-IeCKOf
pCIIETKH B COCAMHCHHSX TaJIOTCHOB M (DU3HUYCCKUMU ¥
XHMHYECKHMH CBOMCTBAMHU ITHX BEIIECTB.

IIposodumy, HabIOOAMb U ONUCHIBAMb XUMUYCCKUT
SKCIIEPUMEHT I10 PAaCIO3HABAHHUIO T'aJIOTCHUI-HOHOB
COOJTII0ICHHEM TPABWI TEXHUKHU 0€30MaCHOCTH.
Buvinoaname  pacu€Tel 1O XUMHYECKHM (OpMyliaM 1
YPaBHEHUSIM PEAKIUi, TMPOTEKAIMNX C  Y4acTHEM
COEMHEHHUH TaJIOr€HOB

22-3 Ilpaxmuueckas ComsiHasi ~ KHCJIOTa KaK  CWJIBHBIH  AJIEKTPOJIHT. | Ymemsb oOpamaTthesi ¢ 1a00paTOpHBEIM 000PYIOBAHHEM ¥
paboma 2. TunuyHble peakuu KHCIOT, XapaKTepHbIe i | HAarpEeBaTeNbHBIMU  MPUOOpPAaMU B COOTBETCTBUM  (
N3yuenne CBOMCTB | COJISTHOM KHCIOTHI: B3aMMOJICUCTBUE C META/NIaMH, | MPAaBHJIAMH TEXHUKUA O€30MaCHOCTH.
COJITHOM KUCJIOTHI OCHOBHBIMH u aM(pOoTepHBIMU okcuaamu, | Habniooams CBOUCTBA SJIEKTPOJIMTOB M TTPOUCXOJISIIIHX (
OCHOBaHUSMU U  amM(pOTEPHBIMU THAPOKCUAAMHU, | HUMU SIBICHUH.
cossimu. KauecTBeHHas peakuust Ha XJI0pUI-UOH Habniooams W onucvigames peakud C  y4acTHEM
AIIEKTPOJIUTOB C MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA ¥
SI3bIKA XUMUH.
Doprtyanposans BHIBOB HO pesyAbTaTady
IIPOBEIEHHOI0 IKCIIEPUMEHTA
23-§ Obmas OO6mas xapakrtepucTuka »3jeMeHToB VIA-rpynmsl. | [Jaéams 0OUIyI0 XapakTEpPUCTUKY aTOMaM, MPOCTHIV
XapaKTEepUCTHKA Cepa B mpupoae u e€ mnoiayyeHue. AJUIOTPOIHBIE | BEHIECTBAM U COECIMHEHMSIM XalIbKOT€HOB B 3aBUCHUMOCTY
351eMeHTOB VIA- MoauUKAIIMKA CEephl M WX CBOWCTBA. XWUMHUYECKHE | OT UX IMOJOKEHHUS B MEPUOJUIECKON CHCTEME.
CPYIIIbl — CBOMCTBA CEPBI U €€ IPUMEHEHHUE. Xapaxmepuzoeams CTpOCHHE, AIIIOTPOINHUIO, (PU3HUECKUE

xanbkoreHoB. Cepa

JeMoHcTpanuu. B3aumoielicTere cepsl ¢
MeTaiamu. ['opeHue cepsl B KHCI0POIe

U XUMUYECKHE CBOWCTBA, IMOJIYYEHHE W MNPUMEHEHHE
CepBI.

Yemanasnueams TpUUMHHO-CIIEICTBEHHBIE CBA3U MEXK)
CTPOCHHMEM  aTOMa, XHMHYECKOM  CBA3BIO,  THIION
KPUCTANTNYECKON peméTku cepbl U € (U3NYECKUMU 1
XUMHUYECKMMH CBOWCTBAMHU.

Bvinonansams pacd€Thl 10 XUMHUECKUM (QOpMyTiaM U
YPaBHEHHSAM PEaKLUH, IPOTEKAIOIINX C YIaCTUEM CEPBI.

IIpogodumy, HabOOAMb U ONUCHIBAMb XUMUYECKUT



HKCIIEPUMEHT IO TOPEHHUI0 Cephl Ha BO3AYXE M I
KHCIIOpOJIe  C  COONIFOIGHHEM  TpaBWJI  TEXHUKL



24.2

25.2

26.2

CepoBoniopon u

CyIbOUIBI

Kucnoponnsie

COEJTMHEHMUS CePhI

Ilpakxmuueckasn

CepoBOIOpOI: CTPOCHHE MOJEKYIbI, (U3HMUYECKHE U

XUMHYECKHE CBONCTBA, TIOJNy4YeHUE W 3HAYCHUE.
CepoBogoponnas kucnora. Cynb(puabl U UX 3HaYCHHE.
JlromuHOOpPHI.

Jemoncrpanmuu. Kostekuus  CyiabQUIHBIX — pYII.
KauectBeHHas peakuus Ha CyIb(UI-HOH

Oxcun cepbi(IV), cepHucras Kuciora, Cyab(QUTHI.

KauecTtBeHHast peakius Ha CyJlIbQUT-HOH.

Oxcun  cepwl(VI), cepHas kuciora, Cyab(arsl.
Kpucramnoruaparsl. KauecTBeHHass peakuuss Ha
Cynb(aT-uoH.

JdemoncTpanuu.  OOeclBeUrBaHUE  OKPAIICHHBIX
TKaHEW U I[BETOB CEPHUCTHIM ra3oM.

B3anmoneiictere KOHIEHTPUPOBAHHOMN CepHOH
KUCIOTHl ¢ Meabto.  OOyrimMBaHue OpraHMYECKUX
BEILIECTB KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM.
JlaGopaTopublii onbIT. 34. KadecTBeHHBIC peaKIHH
Ha CcyJb(haT-uOHbI

CepHast KHCJIOTA KaK CUJIbHBINA AJIEKTPOJIUT. TUTIHYHBIE

0€30I1aCHOCTH

XapaKmepu306amb C HCIIOJIB30BaHHUEM PYCCKOI(C

(pOTHOTO) SI3BIKA W SI3BIKA XUMHUH COCTaB, (PU3NUYCCKUE W
XUMUYECKHE CBOMCTBA, TOJIYYEHHUE U IPUMEHEHHUC
COEIMHEHUH Cepbl B CTEIIEHU OKUCIICHUS —2.

Haszvieams coeqrHeHUs: cepbl B CTENIEHU OKHUCICHUS —2
1o opmyIie u cocmasisims HOPMYITBI IO UX HA3BAHHIO.
Cocmaenams  MOJEKYNSIPHbIE W HOHHBIE YpPaBHEHM:
peaKkuuii, XapaKTEPU3YIOIIME XUMHYECKUE CBOMCTB:
COEIMHEHUH Cepbl B CTENIEHU OKUCIICHUS —2.

3anucvieams QOpMYINIBI OKCHIOB CEPBI, HA3bI6AMb WX

onucvléams CBOMCTBA HAa OCHOBE 3HAHUN O KHCIIOTHBIX
OKCHJIaX.

Xapakmepuszoéams ¢ UCHOJIB30BAHUEM  PYCCKOIC
(pOIHOTO) SI3BIKA U SI3bIKA XUMHUH COCTaB, (PUINUYECKUE W
XAMHYECKHE  CBOMCTBA  CEPHOM  KHCJIOTBI  Kal
AIIEKTPOJINTA.

Cocmaensasms MOJIEKYJSIPHBIE W HWOHHBIE YPaBHEHMUS
peakluii, XapakTEepPU3YIOUIUX XUMHUYECKHE CBOMCTBE
CEpPHOM KHMCIIOTHI.

Pacnosnasams cynbpaT-noHBI.

Xapaxmepuszoéams €  HUCHOJIB30BAHUEM  PYCCKOIC
(pogHOTO)  sA3BIKA W SI3BIKA ~ XUMHU  CBOMCTB:
KOHLICHTPUPOBAHHOM CEPHOM KUCIIOTHI KAK OKUCIIUTEIIA.
Habniooams u onucviéams XUMUYECKUHN SKCTIEPUMEHT
Ymemw obpamatbcsi ¢ 1a00paTOpHBIM 000PYIOBAHUEM ¥



paboma 3. peakuuu KHUCJIOT, XapaKTepHble g pa30aBlIeHHOW HarpeBaTelbHbIMH NpHOOpaMH B COOTBETCTBUHM  (
N3yuenne CBOMCTB  CEpHOM KHUCJIOTHI: B3aUMOJICMCTBHE C METa/NIaMH, TPAaBHJIAMH TEXHUKHA O€30MaCHOCTH.

CEpHOI KUCIIOTHI OCHOBHBIMH u amM(OTEepHBIMU okcunamu, Habrrooams CBOMCTBA 3JEKTPOIUTOB U MPOUCXOASIIUX C

QCHQOBAHUIMUA U ﬂMdI')nTPpHIJMT/T FT/IEP(\R‘(‘W’H‘?\MW’ HUMU IBICHUU




coiramu. KadecTBeHHast peaKknusd Ha Cy.]'Ib(baT-I/IOH

Habniooams w  onuceieame peakuud C  y4acTHED
AIIEKTPOJIUTOB C MOMOIIBIO0 ECTECTBEHHOTO (PYCCKOTO MITY
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposamn BBIBO/IBI o
MPOBEAEHHOTO SKCIIEPUMEHTA

pe3ynbTaTanm

27? OO6was OOmast  xapakrepuctuka »53jaeMeHToB VA-rpynmsl. | Jaéams 0OLIyl0 XapaKTEPUCTUKY aTOMaM, IPOCThIN
XapaKTEepUCTUKA A30T, CTpoeHHME aroMa U  MOJIEKYJIbl  a30Ta. | BEUIECTBAM U COEAMHEHUSM 3JeMEeHTOB VA-TpymIibl E
XUMHUYECKHUX @u3nuecKrue U XMMHUYECKHE CBOMCTBA M IIPUMEHEHHE | 3aBUCUMOCTH OT MX IIOJIOKEHHS B IEPUOANYECKOL
aniemenToB VA- a3oTa. A30T B IPUPOJIE U €ero OHOJIOTHYecKast pob. CUCTEME.
rpynnsl. A30T JdemoncTrpauuu. Jluarpamma «CocTtaB Bo3nyxay. | Hazviéams — coequHEHHsT a3oTa 1O GopMmyie ¥
Buneodparments! u cnaitnel «IItuubu 6a3apen» cocmasnsams GOPMYIIBI 110 UX HA3BAHUIO.
Yemanasnueams IpUYUHHO-CIIEICTBEHHBIE CBA3H MEXK)
CTPOEHHEM aTOMa W MOJIEKYJbl, BHJIOM XHMHUYECKO}
CBSI3U, TUIIOM KPHUCTAJUIMYECKOW PEHIETKH a30Ta U eI
(bU3NYECKUMHU U XMMUYECKMMHU CBOMCTBAMH.
Bothoananb—pacHeTh—Ho—XHMIHeCKHM —opMyHaM—I
YPAaBHEHUSAM pEaKIi, MPOTEKAIOIIMX C Y4aCTUEM a30Ta
28-; Ammuak. Conu AMMMaK, CTpoeHue MOJeKylasl u  (usndeckue | Xapakmepuzoeams ¢  UCHONB30BAHUEM  PYCCKOIC

aAMMOHU

CBOMCTBA. AMMMAuYHas BOJA, HAIIATBIPHBIA CIHPT,
ruApar aMMuaka. [JoHOpHO-aKLIENTOPHBIA MEXaHU3M
o0pa3oBaHUsI  CBA3M B  KaTHOHE  aMMOHMSL.
BoccraHoBHTENBHBIE CBOMCTBA AMMHUAKA.

Comn amMmMOHMS M uX IpuMeHeHHe. KauecTBeHHas
peakuys Ha KaTHOH aMMOHHSL.

JleMoHCcTpan UK. ITonyyenue, cobupanue 5
pacno3HaBaHME aMMHaka. Pa3znokeHue nuxpomara
aMMOHUS.

JlaGopaTopusliii onbIT. 36. KauecTBeHHas peakuus Ha
KaTHOH aMMOHUS

(pomHOTO) S3BIKA W SI3bIKA XUMHU COCTaB, CTPOEHUE
MOJICKYJIbI, (U3UYECKUE H XHMHYECKHE CBOMCTBa
MOJTyYCHUE ¥ IPUMECHEHHE aMMHaKa.

Hasvieams comn aMMoHHS TI0 opMyIaM U cocmagisame
(bOpMYITBI IO X Ha3BaHUAM.

3anucvieams  MONEKYNISIpHbIE W HWOHHBIE YPaBHEHUS
peaKimii, XapaKTEPU3YIOIUX XUMHUCCKHUE CBOMCTBE
aMMHaKa ¥ CoJieii aMMOHHUSI.

Cocmaenams ypaBHEHUS OKHCITUTEIHHO
BOCCTAHOBUTEIILHBIX PEAKIMI C y4aCTHEM aMMHaKa (
MOMOIIBIO0 METOA IIEKTPOHHOTO OanaHca.

IIpogooumys, HabawOams W ONUCLIBAMb XUMUYECKUI
OKCIEPUMEHT 10 pACIIO3HABAHWIO HOHOB AMMOHUS
COOTIOZICHHE MTPaBWJI TEXHUKHU 0€30MacHOCTH.

Buinonnams pacu€Thl 1m0 XUMHYECKUM (opMyliaM I
YPaBHEHUSM peakUuid, NPOTEKAIOIUX C  y4acTHEN
aMMUaKa



29-5 Ipakmuueckas [lomyyenue, cobupaHue M pacno3HaBaHue ammmuaka. | Ilonyuams, cobupams W pacno3naéamv — AMMHUAK
paboma 4. W3yuenne pacTBOpUMOCTM aMMmuaka B Boje U | Obpawamecsi ¢ 1a00paTOpHbIM  00OpYIOBAHUEM I
[Tonyuyenue XapaKTepUCTHKa  OCHOBHBIX  CBOMCTB  TIujpara | HarpeBaTeIbHbIMH INPUOOpPaMH B  COOTBETCTBHM ¢
amMMHaKa u amMuaka. KauecTBeHHas peakuys Ha KATHOH aMMOHHS | MIPaBHJIAMH TEXHUKH 0€30MacHOCTH.
U3y4EHHE €ro Habnooams n onuceiéams XUMUYECKUN IKCIIEPUMEHT (
CBONCTB IIOMOUIBIO PYCCKOT'O (POJHOIO) S3bIKA U SI3bIKA XUMUH.
Dopmynuposame BBIBO/IbI o pe3ysbTaran
IPOBEAEHHOTO SKCIIEPUMEHTA.
CompyonutamvBHpoHeeee-y1eOHoFo-B3anMoAeHETBHS
npu pabore B rpymmax
30-8 Kucnopoansie Oxcuibl a30Ta: HECOJICO0PA3YIOLIME U KUCIOTHBIE. Xapakmepuszoéamv ~ C  HCIOJIB30BAaHUEM  PYCCKOIX
COCMHEHUS a30Ta | A30THCTast KUCJIOTa U HUTPUTHL. A30THAs KUCIIOTA, €€ | (POIHOTO) SI3bIKA U S3bIKa XUMHH COCTaB, (PH3HUECKHUE ¥
nojy4eHue u cBoiictsa. Hurparsil. XMMUYECKHE CBOICTBa, IOJyYeHHME U IPUMEHEHMU
JleMoHCcTpAaLIUK. B3anMozeicTBre | OKCHIIOB a30Ta.
KOHLEHTPUPOBAHHON a30THOM KHCIOTBI ¢ Meapto. | Cocmasnsims MOJNEKYISPHBIE W HOHHBIE YPaBHEHMUS
I'openne uépHoro mnopoxa. PasmoxkeHue HuUTpara | peakiui, XapakTepU3YIOIIUX XUMHUYECKHE CBOMCTB:
KaJIsl ¥ TOPEHUE IPEBECHOTO YTOJIbKa B HEM. OKCHJOB a30Ta.
JlaGopatopusbiii onbIT. 37. XUMHUECKHE CBOWCTBA | Ycmanasnueams MPUUUHHO-CIEICTBEHHBIE CBSA3H MEXKTY
A30THOW KHUCIIOTHI KaK AJIEKTPOJINTA BUJIOM XHMMHYECKON CBS3M, THUIIOM KpPUCTAIIMYECKOM
pemIETKM B OKCHJAX a30Ta M HUX (U3NYECKHUMU I
XUMHUYECKHMHU CBOMCTBaMH.
IIposooumys, HabawOams W ONUCLIBAMb XUMUYECKUI
DKCIIEPUMEHT, XapaKTEPU3YIOLIUN CBOMCTBA a30THOI
KHCIIOTBI KaK »JJIEKTPOJIUTA, C COOJIOACHUEM IpPaBUJ
TEXHUKU OE30MaCHOCTH.
Xapaxmepuzoéams a30THYIO KUCIIOTY KaK OKMCIIUTEINb.
31-? docdop u ero docdop, crpoenue atoma u amnorponus. Pochunsl. | Xapakmepuzoéamy ¢ HUCIOIB30BAaHHUEM  PYCCKOT(

COCIMHCHUA

®ochun. Okeun pocdopa(V) u dhocdopnas kuciorta.
docdatsl.

JemoncTpanuu. OOpasibl MPUPOIHBIX COEAMHEHUHN
dochopa. T'openue ¢ochopa Ha BoO3myxe U B
kuciopoge. I[lomyuenune  Oemoro  dochopa w

(pogHOrO)  sI3BIKA M fI3bIKA XMUMHUM  CTPOEHHUE
AUTOTPONINI0, (U3UYECKHEe W XUMHUYECKHE CBOMCTBA
norydeHue u npumeHenue docdopa.

CaMoCTOSTEIIFHO ONUCHIBAMDb CBOICTBa OKCH/I;

dochopa(V) Kak KHCIOTHOTO OKCHAA H CBOMCTB:
1 .

IO ITOITIIA AT An YT A
TUITDITAOTYIC LT U UHhUYIU T D,

acdhoaPEHa I HATFOTET
PoOLPUPTIUMT RITCIIUTDOILL



JladopaTtopublii onbIT. 38. KauecTBennas peakuust Ha  [Iposodumsb, Haba0O0amv W ONUCHIBAMb XHUMHUYECKUT
dochar-non OKCHEPUMEHT ¢  COONIOJIGHUEM  TPABMWJI  TEXHUKY
0€301MacHOCTH.

Pacnosznasams dhochar-noHsl



32.3

33.3

34.3

O61mas

XapaKTEpUCTHKA
yemMeHToB [VA-
IPYIIBL. YTIIEpoa

Kucnoponusie

COETMHEHUS
yriepona

Ilpakmuueckas

paboma 5.
ITonyyenue
YTJIEKUCIIOTO Ta3a v
H3y4yeHUe ero
CBONCTB

OO0mias xapakTepuCTHKa 23JIeMEHTOB [V A-Tpynmbr:

0COOEHHOCTH CTPOEHHUSI aTOMOB, IPOCTBIX BELIECTB U
COCMHEHUH B  3aBUCUMOCTM  OT  IOJIOXKEHHUs
JJIEMEHTOB B IIEPUOJMYECKON CHUCTEME.  YTIEPOX.
Kpyrosopor yriaepoga B mnpupoje. AJUIOTPOIHBIE
MoguUKAMK: anMa3, rpadut. AMOpGHBIA YIaepon:
caxa, JIPeBECHbIH yroiab. AacopOius. XuMHUYECKHE
cBoiicTBa yriepoaa. Kokcoxumuyeckoe mpou3BOJICTBO
u ero npoxykius. KapOusr.

Jemoncrpanun. Komtekuust «O0pa3ubl NpupOAHBIX
coenurenuit yranepoaay. [loprper H. 1. 3enunckoro.
[TornouieHre akTUBUPOBAaHHBIM YTJIIEM PAacCTBOPEHHBIX
BEILIECTB WJIM T'a30B. Y CTPOMCTBO MPOTUBOTA3a

Oxkcup yraepona(ll): crpoenne MoseKysbl, TOTy4eHUE

u cBoiictBa. Okcun  yraepoma(IV):  crpoenue
MOJIEKYJIbI, T[OJYy4€HHWE W CBOMCTBA. YTOJIbHAs
kucinota. Conmu yroiabHOW KHUCIOTHI: KapOOHAaThl U
ruipokapOoHaThel. TeXHUUYecKas U MUIleBas coja.
Jla6opaTopuslii onbiT. 39. [lonydyeHue u cBoiCTBa
YTOJIBHOM KHUCITOTHI

[Monyuenwue, cobupanue u pacro3HaBaHUE

YJIIAEKHCIIOro  raza.  V3ydeHwme  pacTBOPHMOCTH
VJIIEKHCIIOr0 Ta3a B BOJAE M XapaKTEpUCTUKA
KHUCJIOTHBIX CBOICTB YTOJIbHOM KHCJIOTHI.
KauectBennas peakims Ha KapOoHaT- H
THJIPOKapOOHAT-HOHBI

Jlasamb 00IIYyI0 XapaKTEPUCTHKY aTOMaM, IPOCTHINV

BEIIECTBAM MU COCIUHEHUSAM 3JEeMEHTOB [VA-rpynimsl E
3aBUCUMOCTH OT HX TIOJIO)KCHUSI B TEPUOJIUYECKOL
CHCTEME.

Xapakmepuzoeamb  C  HUCIOJB30BAHUEM  PYCCKOT(
(pogHOrO)  sI3BIKA M SA3bIKA XMMHUM  CTPOCHHUE
AUTOTPONNI0, (U3UYECKHE M XUMHUYECKHE CBOMCTBA
MOJTy4eHHUE ¥ PUMEHEHNEe aMOp(HOTO yriaepoa.
Cpasnusamsv CTpOCHUE M CBOMCTBA ajiMasa M rpadura.
Onucvieamo OKHCIIUTEIIbHO-BOCCTAHOBHUTEIIHHBI
CBOIICTBA yriiepoja.

IIposooums, HabroOoame M oOnUCHIGaAMb XUMHUYECKHY
OKCIIEPUMEHT €  COOJIOJICHUEM  TMPaBUJI  TEXHUKF
0e301acHOCTH

Xapakmepuzoséamb  C  HWCIOIB30BAHUEM  PYCCKOT(

(poaHOrO) SI3bIKA U SI3bIKA XMMHUHU COCTaB, (PU3UYECKHE U
XUMHUYECKHE CBOWMCTBA, TIOJYyYEHHE U IPUMEHEHME
OKCHJOB yIJIepo/a.

Cobniooams  TipaBUJla TEXHUKH O€30MAaCHOCTH MpI
MCII0JIb30BaHUU IIEYHOTO OTOIUICHHUS.

Oxa3vieams TEPBYIO MOMOILb IPU OTPABICHUU YTapHbBIM
ra3oM.

Hnnrocmpuposams ~ 3aBUCUMOCTH ~ CBOMCTB  COJIEI
YTOJIBHOM KHCIOTHI OT UX COCTaBA.

Pacno3znaseamp kapOOHAT-HOH.

Buinonname pacu€tel 1o XUMHUYECKUM (opMyliaM 1
YpPaBHEHUSM peakUuid, NPOTEKAIOIUX C  y4acTHEN
COCIMHEHUN yriiepoaa

Tonyuams, cobupame M pacnosnasams YrIeKUCIbIA Ta3

Obpawamovcss ¢ J1a0OpaTOPHBIM  O0OPYJAOBAHUEM I
HarpeBaTelIbHBIMM  NpPUOOpaMH B COOTBETCTBUU  (
NpaBUJIAMU TEXHUKH O€30MTACHOCTH.

Habnrwooams m onuceiéams XUMUYECKUN HKCIIEPUMEHT (
MTOMOIIBIO PYCCKOTO (POJHOTO) SI3BIKA U S3bIKA XHUMHH.



Dopmynuposams BBIBOJIbI 1o pe3ynbTaTan
IIPOBEAEHHOIO YKCIIEPUMEHTA.

Compyonuuams B miporiecce yueOHOro B3aMOICHCTBHS
npu paboTe B rpynmnax




35.

Konmponvnas paboma 3a 2 vemsepmo

36-2 Yrnesonopoasl Opranndeckas XuMus. YTIIEBOAOPOAsl. MeTaH, 3TaH U | Xapaxkmepuzoéams OCOOCHHOCTH COCTaBa W CBOWCTE
IIponaH Kak IpesieabHbIe (HACBIILIEHHBIE) | OPraHUYECKUX COCTUHEHUM.
YIIIEBOIOPOABI. OtuneH W aleTwieH  Kak | Paziuuameo IpesiebHbIe u HEIpeeIbHbI¢
HenpeaenbHble  (HEHACBHILIEHHBIE)  YIJIIEBOAOPOABL. | YIJIEBOJOPOIBI.
CtpykrypHble ¢GoOpMyNbl OpraHudeckux BeulecTB. | Hazvieams u 3anucviéams GopMynbl (MOIEKYISPHBIE ¥
['openue yrieBogoponoB. Peakiuu neruapupoBaHusi | CTPYKTYpHBIE) BAKHEHIINX IIPEICTABUTEIEY
MpeAeNIbHBIX YIIIEBOJOPOIOB. YIJI€BOJOPOIOB.
JemoncTpanuu. Mojenu MoOJeKyl MeTaHa, d3TaHa, | Habrnodams 3a XOIOM XHMHYECKOTO JKCIIEPUMEHTa
ATWIIEHA U aleTuieHa. B3aumoneilcTBHe STWIIEHA C | ONUCHIBATH €ro0 M JiedaThb BBIBOABI HA  OCHOBC
OpOMHOI BOJIOM U pacTBOPOM II€pMaHIraHaTa Kajaus Ha0JII0/IeHUI.
Qurcuposamsv PE3yNbTaThl IKCIEPUMEHTA C IOMOILbBK
pyeekoro—(poAHOFe)—I3bika;, —a—Fakike —€ —HOMOHbK
XUMHUYECKUX GOpPMYJ U ypaBHEHUN
37-3 Kucnoponconepamy | Crimprsl. OTHUIIOBBIA  COUPT, €ro  NOJY4YeHHUE, | Xapakmepu3oeams CHUPTHl KaK KHCIOPOACOACPIKAILNE
1€ OpraHNyYeCcKHe OpUMeHeHue U (u3nonoruyeckoe  JAEHCTBHE. | OPraHUYECKUE COeTMHEHMUS.
COETUHEHUS TpéxaTOMHBII cUpT TIAULEpUH. YKCycHas kuciora | Kraccuguyupoéams cnupThl IO YUCITY THAPOKCHIIbHBIX
KaK [PeJCTaBUTENb KapOOHOBBIX KHCIIOT. TPy B UX MOJIEKYJIaXx.
JemoncTpanuu. OOume XuMU4eckue CBOWCTBA | Hasvieams TpeAcTaBUTENCH OAHO- U TPEXATOMHBIX
KACIOT  Ha  OpUMEpe  YKCYCHOM  KHCIOTBHI. | CHUPTOB U 3aIIUCHIBATh UX (POPMYIIBI.
KauecTBeHHast peakiiyus Ha MHOTOATOMHBIE CIIUPTBI Xapaxmepuzoeams KapOOHOBBIE KHCIIOTBI Kar
KHCIIOPOJICO/IEPKALUE OPTaHUYECKHE COETUHEHUS.
38-2 Kpemuuii u ero KpemHuii, crpoeHune ero aroma W HaxOXJAECHUE B | Xapakmepu3oseamb €  HCIOIb30BAHHUEM  PYCCKOIC

COCIMHCHUA

npupone. CpoiicTBa KpeMHus. CHIMIUABI M CHIIAH.
Oxkcun kpemuusi(IV). Kpemuuesas kuciora u e€ coinu.
Jemoncrpanuu. Komnekuus «OO0pasibl OpUpOAHBIX
coequHeHud  kpemHus».  Komrekums — crekia,
KEpPaMUKH, [IEMEHTa U U3AEIUH U3 HUX.

YIJIEKHUCIIOTO Ta3a Yepe3 pacTBOP CHUIIMKATa HATPHS

(ponHOTO) sA3bIKA M S3bIKA XMMHU CTPOCHHME aTOMOB W
KpUCTAJIJIOB, (U3NYECKHE U XUMHUYECKHE CBOWCTBa
MOJIy4Ye€HUE U IPUMEHEHUE KPEMHHS.

Buinonname pacy€rel 1Mo XUMHUYECKHM (opMmyniaMm ¥
YPaBHEHMSIM PEAKLUMH, MPOTEKAIOIMHUX C Yy4dacTUEN

Jda6oparopuste —onbiTsl 40— Hpomnyekanie KpeMHIsI HeFO COCAMHCHI

Xapakmepuzosamv ¢ HUCIONB30BAHUEM  PYCCKOT(
(pOIHOTO) sI3bIKA U SI3bIKA XUMHUH COCTaB, (GU3HUECKUE ¥
XHMUYECKHE CBOWCTBA, TMOYyYECHHE ¢ TMPUMCHCHI



COEIMHEHUN KPEMHHUS.



39.3 Cunukartnas IIponsBoncTBo crekna u  uemeHra. llponykuus | Xapakmepuzoéams CUNMKAaTHYIO NPOMBIIUIEHHOCTb U €
9 IIPOMBIIIJIEHHOCTh | CHUIMKATHOM IIPOMBIIIJICHHOCTH: ONITUYECKOE BOJIOKHO, | OCHOBHYIO ITPOIYKIUIO.
Kepamuka, pappop, pasac. OnTuyeckoe BOIOKHO. Yemanasnueams ananornn Mexny pazin4HbIMU
JdemoncTrpanun. Komnekuus NpoayKIuy CUIMKAaTHON | OTPACIISIMU CUIIMKATHOW MPOMBIIITIEHHOCTH
IPOMBIIIICHHOCTH. BuneodparMeHTs! u ciaiiipl
«[Ipou3BOACTBO CTEKIA U UEMEHTA»
[Tosnyuenune Hewmeramnsl B mpupoae. ®paxkuuoHHas neperoHka | Onucvieams HAX0XKIECHUE HEMETAIIJIOB B IIPUPOJIE.
40.4
0
HEMETAJIIOB KHJIKOTO BO3/yXa KaK CIOCO0 MOJIYYEHUsl KUCIIopoaa, | Xapakmepuzosams — (HPaKIHOHHYIO TIEPETOHKY JKUIKOTC
azora u aproHa. [lomyuenue d¢ochopa, KpeMmHHS, | BO3yXa KaK COBOKYIHOCTb (DU3HYECKHX ITPOLIECCOB.
XJIOpa, Ho/1a. DIIEKTPOJIU3 PACTBOPOB. Apeymenmupoéams OTHECEHUE IIPOLECCOB IIOIY4YCHHUS
JleMoHCTpPALIUK. Komnexnus «[Ipupoanble | aKTUBHBIX HEMETAIIJIOB K OKHCIIUTEIIBHO
COCIMHEHUS HEMETaUIoBY». BuaeopparMeHTHl ¥ | BOCCTAHOBUTEJIBHBIM IIpOIieccaM
crnaijpl  «PpakIMOHHAsA  NEPEroHKa  JKHUJKOIO
BO3nyxa». Bugeodparmentsl u cnaiael «llomydenue
BOZOpOAA, KHCJIOpOJIa u raJIOr€HOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM)
41.4 ITonyyenue ITonydenue CEepHOM KHUCIOTBI: CBIpBE, XHUMHU3M, | Xapakmepuzoéams XUMU3M, CBIPBE, allllaparypy U
1 BAKHEHNIIINX TEXHOJIOTHYECKAsl CXEMa, METOJ, KUIIAIIETO CIIos, Hay4HbIE IIPUHIUIILI IPOU3BOICTBA CEPHON KHUCIIOTBHI.
XUMHUYECKHUX IIPUHIUIIBI TernooOMeHa, IIPOTUBOTOKA u | Cpaénueams  TPOU3BOACTBO  CEPHOM  KHUCIOTHI [
COCIMHCHUIIT MPKYISIAN. OEyM. TTPON3BO/ICTBO aMMIAKa
HEMETAJUIOB [IpousBoacTeo aMMUaKa: CBIPBE, XMMH3M,
TEXHOJIOTMUYECKas CXeMa.
42.4 Pewmenue Mopenu anmapatoB Il IIPOU3BOACTBA  CEPHOU
2 OKCIIEPUMEHTAIIBHBI | KUCIOTHI. Mozenb KUIAEro ciios. Monenb KOJIOHHBI
X 3a1aq 110 TEME CHHTE3a aMMUaKa. BUIEO(PpParMeHTE W CIaiIsl
«Hemeramnb. «[Ipon3BoACTBO CepHOIl KMCIOTHI». BuaeopparmeHTs
u cnaael «IIponsBoncTBo ammmakay». Komnexknus
«CpIpBE 11 TOTYYEHHSI CEPHON KUCTIOTHD
43-; O6006mIeHue o VYpok-yrnpaxHeHue c WCIONB30BaHueM | [Iposooums  OLIEHKY COOCTBEHHBIX JIOCTIDKEHUH I
TeMe «HeMeramibl | caMOCTOATEIbHON paboTbl  TO  BBIMOJHEHHUIO | YCBOCHUH TEMBI.

U UX COCAUHEHUA»

IIPOBEPOYHBIX TECTOB, 3aIAHUMN U YIIPAKHEHUI

Koppexmupoeamb cBOM 3HAHWS B COOTBETCTBUM  (
IUIAaHUPYEMBIM PE3yIbTaTOM.



THonyuams xuMu4eckyro MHGOPMAIUU U3 PA3IUYHBIX
HMCTOYHUKOB.

IIpeocmasnames uHpoOpManyio no teMe «HemeTamasn) E
BUJIE TAOJHUII, CXEM, OIOPHOTO KOHCIIEKTa, B TOM YHCIIE C



44.4

45.4

46.4

O61as

XapaKTCPUCTHUKA
METAaJlJIOB

duznueckue
CBOICTBa METAJIOB

XUMHYECKHUE

CBOMCTBa METAILIIOB

MertaJjuibl u X coequHeHust (16 1)
[TonoxeHne MeETAIIOB B NEPUOAUYECKOU CHUCTEME

XUMH4YeCcKuX 35ieMeHTOB [l. V1. MeHneneeBa, cTpoeHue
HX aTOMOB M KpUCTAJUIOB. MeTainieckas CBsi3b U
MeTaJUITMYecKasi KpUCTaUIMuecKasi pemérka.

@u3nMyYeCcKue CBOWMCTBA  METAUIOB:  BJEKTPO- H

TCILIOIIPOBOAHOCTD, OoTpaxxaromasn CHOCO6HOCTB,
NJIaCTHYHOCTBD. IIéprle 1 IBETHBIC METAJIJIbI

MerTaibl Kak BOCCTAaHOBHUTEIHU. DJIEKTPOXUMHUYECKUN

pAl HanpspKeHUW.  B3auMonencTBMe METaUIOB  C
HEMETAJUIAMH, OKCHJAMH, KHUCJIOTaMH, COJISIMH.
AFOMUHOTEPMHUS.

JemoncTpauuu. B3anMmoelicTBue HaTpus, JUTHS U
KaJIbIMs C BOJIOM. ['OpeHre HaTpusi, MarHus M Kelie3a
B  Kuciopoae. DBcemblmka = TEPMUTHOM — CMECH.
B3anmoneiicTBue cMecH IMOPOIIKOB CEPbl U KeEJe3a,
LMHKAa W cepbl.  B3aummoneicTBue alrOMHUHUA C
KHCIOTaMH, MieIo4YaMyd M Boaoi. B3aummoneiicTBre
JKerle3a U MeIU C XJIopoM. B3aumopneiictBue menu ¢
KOHLICHTPUPOBAHHOW CEPHOM KHCIOTOW U a30THOMU
KHUCJIOTOM (pa30aBieHHON ¥ KOHIICHTPUPOBAHHOM).
JladopaTtopublii onbIT. 41. B3aumopeiicTBue xemnesa

npuMmeHenuem cpencts KT

O6’bﬂCH}ZI’I’lb, YTO TaKO€ MCTaJIJIbI.

Xapaxmepuzoeams XUMHYECKHE 3JIEMEHTBI-METAJUIbI TIC
UX IIOJOKEHHIO B Iepuoaudeckoir cucreme . U
Menpneneesa.

Ilpocno3uposams CBONCTBA HE3HAKOMBIX METAJJIOB II(
MOJIOKEHUIO B TEPUOIMYECKON CHUCTEME XHUMUYECKU?
anemenToB /I. 1. Menpeneera.

Hp02H03Mp06aH1b CBOUCMBA HE3HAKOMBIX Memanios nc

NONOJCEHUIO 8 NePUOOUYECKOU Ccucmeme XuMuyecKux
anemenmos []. M. Menoeneesa.

Yemanasnueams npuuunno-ciedcmeentvle céa3u medHco)
CMpoeHuem amoma, 8UOOM XUMUYECKOU C8A3U U MUNO)
KPUCMATLIUYECKOU PeueémKu Yy Memaiilog — NpOCHIbL
eewecme u uUx COeOUHeHULl

ObvscHAmMb, 9TO TaKOE PNl aKTUBHOCTH METAJIIOB.

Ilpumenams ero sl XapaKTEPUCTUKH XUMUYECKU?
CBOICTB MPOCTHIX BEIIECTB-METAILIOB.

0b606wams CUCTEMY XUMUUYECKHX CBOMCTB METAJLIOB Kak
«BOCCTaHOBHTEIIBHBIE CBOHCTBAY.

Cocmaensims ~ MONEKYJSPHBIE  YPaBHEHUS  peaKIuid
XapaKTepU3YIOIMUX XUMHYECKHE CBOWCTBA METAIIOB E
cBeTe YyYeHHs 00 OKHCIUTEIbHO-BOCCTAHOBUTEIHHBI>
mpoleccax, a peakmuh ¢ Yy4acTHeM DJIEKTPOJIUTOB
MPEJICTABIISTh TAK)KE U B MOHHOM BHJIC.

Habnwooams 1 onucbiéams peakiiuil MEXIy BELIECTBAMHU
C TIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U S3bIKA XUMUHU.
CaMOCTOATENBHO NPO60O0UNb OTIBITHI, TOITBEPKIAOIIIHC
XUMHYECKHE CBOWCTBA METANIOB, C COOJIIOJCHUEN



¢ pactBopoM cynbdata meau(ll) MIPaBUJI TEXHUKU OE€30MaCHOCTH
47.4 Crunabl CnuaBbl Llasamyo 0010 Xapaxkmepucmuxy cnaasam

‘ ‘ ‘Xapakmepuxoeamb ux ceoucmea U  CHOCOObL U

nony4eHus




48.4 [Tonryuenue

METAaJJIOB

49.4 O6mast

XapaKTEePUCTHKA
351eMeHTOB |A-
TPYIIIIBI

50.5 Oo6mas

XapaKTepUCTUKA
[HA-rpynms

HonyquI/Ie METAIJIOB

CrpoeHue aTOMOB M IPOCTHIX BEIIECTB. 3aBUCUMOCTh

(GU3NYEeCKUX M XHMHYECKUX CBOMCTB IIEJIOYHBIX
METAJJIOB OT 3apsAloB sAAep UX aToMoB. Okcuisl H
TUAPOKCUBI WIEJIOYHBIX METAJJIOB, MX IIOJY4YEHHE,
CBOMCTBA W  IpUMEHEHME. BaxHelmmue cou
LICJIOYHBIX METAUIOB, MX 3HA4CHHE B INPUPOAEC U
JKU3HU YEJI0BEKA.

Jemonctpanusi. Okpacka IJJaMEHM COEIUHEHHUSIMU
LIEJIOYHBIX METAJIOB

CTpOCHI/Ie ATOMOB U HPOCTHIX BCHICCTB. 3aBUCHMOCTD

(buznuecKux u XUMHYECKHUX CBOICTB
LIEJTOYHO3EMEIIBHBIX METAUIOB OT 3apslloB SAEP HUX
aToMoB. OKCHIBI U TUIPOKCUABI IIETOYHO3EMENBHBIX
METAJJIOB, WX IOJY4YEHUE, CBOMCTBA M IMPHUMEHECHHE.
Baxwneiiniie conu mEI0YHO3EMENIbHBIX METAIJIOB, UX
3HAaYeHHE B MPUPOJC U KHU3HU YeroBeka. KapOoHaThI u
TUAPOKAPOOHATHI KAJIBIIUS.

HemoncTrpaunu. Okpacka IUIAaMEHU COEIMHEHUSIMU
IIEI0YHO3EMEIbHEIX MeTa/uioB. [ amieHue U3BECTH
BOJIOM.

JlaGopaTopHslii onbIT. 42. [lonydyeHue U3BECTKOBOM
BOJIBI U OIIBITHI C HEH.

515 Konmponvnas paboma 3a 3 uemsepmo
1

52.5
2

JKECTKOCTEL BOIBI U

Habnrwoams u onucvieams peaxyuu mesxicoy eeuyecmseami

Camocmosmenvro nposoouUmv Onwvimbl
noomeepHcoarujue XUmMuyeckue c8oUCmed Memaiios, ¢
cobnroenuem npasui mexHuKu 6e30nacHocmu
ObvscHAMb STUMOJIOTUIO HA3BAHUSI TPYIIIBI  «IIEIOYHBIC

MCTaJIbI».
ﬂaeamb O6IJ_IYIO XapPAKTCPUCTUKY MICJIIOYHBIM MCETaJllIaM

M0 HX TIOJOKCHHI0 B  IEPUOAMYECCKON  CHCTEMC
xumudeckux syemMeHToB /. 1. MeHnieneena.
Xapaxmepuszosamuo CTpOeHHe, buznveckue ¥

XUMHUYCCKUC CBOfICTBa IICJIOYHBIX MCTAJIJIOB B CBECTC
00111eT0, 0COOECHHOI'0 U €UHUYHOTO.

Ilpeockazvieams (GU3HUYECKUE U XHUMHUYECKUE CBOMCTBE
OKCHUJIOB M TUJPOKCHIOB IIETOYHBIX METAJJIOB HA OCHOB
nUX cocraBa Hu CTpOGHI/ISI n HO)ITBep)K)IaTI) HpOFHOSB
YpaBHEHUSMH COOTBETCTBYIOIIMX PEaKIIHA.

Obvacuamo STUMOJIOTUIO Ha3BaHUs IpyIIb

«ILETIOYHO3EMEIIBHBIE METAILIIBI.
Hasams 0011yI0 XapakTepucTUKy Metamiaam [IA-rpynms!
(IeI0YHO3eMeNbHBIM METaJIaM) M0 HUX IOJIOKEHHIO F

nepno;mqecxoﬁ CUCTEME XUMHUYCCKUX BJICMCHTOE
J1. 1. MeHnpeneena.
Xapaxmepuszosamb CTpOEHUE, busnueckue Y

XAMHYECKHUE CBOMCTBA IEI0YHO3EMEIBLHEIX METAIUIOB E
CBeTe 00IIEro, 0COOEHHOTO U €UHUYHOTO.

IIpogooums pacd€Tbl MO XUMHUYECKHUM (opmyrnaMm ¥
VPaBHCHHUSM peakluid, TPOTEKAIONIMX C  ydJacTHEM
[IEJI0YHO3EMENBHBIX METAJUIOB H UX COESINHEHNHI

KécTtkocThb BOAbI: BpEMCHHaA n IIOCTOsIHHAas.



Obvsic HAMb IIOHATHUC «KECTKOCTh BOABIY.

CIocoObI e CrocoObl  ycTpaHeHHMs  BpeMEHHOM  KECTKOCTU. Paznuuams BPEMEHHYIO U MTOCTOSHHYIO KECTKOCTH BOJIBI.
yCTpaHEHUs CrniocoOsl ycTpaHeHHsI TOCTOSIHHOM &KECTKOCTH. IIpeonazams ciocoObl ycTpaHEHUS KECTKOCTH BOJBI.

v

HemoncTpamum. Homyaerne ——&EcTRON — BOABT | 11p08B00UMSs,  AAOAOOAMSs W ONUCHIBAING  XAMIICCKAT
B3aMMOJICHCTBUEM YTJICKHUCIOTO C U3BECTKOBOM BOJIOM. | 9KCIICPUMEHT C  COOJIFOJICGHHEM  TPABUJI  TEXHHKE
YcTpaHeHue BPEMEHHOM JKECTKOCTH KUIITYCHHEM H 0€30I1acHOCTH

Jn00aBJICHUEM  COABl.  YCTpPaHCHHE  IOCTOSIHHOM




KECTKOCTH J00aBlIeHHEM COZbl. IOHUTBI W TPUHIIMIT
WX JIeUCTBUS (BUICOPpPArMeHT)

53.5

Ilpakxmuueckasn

paboma 6.
JKECTKOCTh BOABI U
CIIOCOORI €€
yCTpaHCHHUS

[Tonyyenue  KECTKOM  BOABI  B3aUMOJIECHCTBHEM

YIJIEKUCIIOTO C  M3BECTKOBOM BOAOW. YCTpaHeHUe
BPEMEHHOM  KECTKOCTH  BOJBl  KHUIISTYEHUEM U
noOaBJIeHHEM  COAbl.  YCTpaHEHHE  MOCTOSHHOU
JKECTKOCTHU BOJBI JOOABICHUEM COJIBI.

HcnbiTanue :XECTKOM BOJIBI PACTBOPOM MbLIA

Ionyuams, cobupame M pacno3Hasams yriaCKUCIbIN Ta3

Obpawamovcss ¢ 1a0OpaTOPHBIM  OOOPYJAOBAHUEM I
HArpeBaTeIbHBIMU ~ TPUOOpAaMU B COOTBETCTBHH  (
NpaBUJIAMU TEXHUKH O€30MTACHOCTH.

Habnwooams n onuceiéams XUMUYECKUN IKCIIEPUMEHT (
MTOMOIIBIO PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJIbI o pe3ysbTaran
MPOBEIEHHOTO IKCIIEPUMEHTA.

MUY ABOL

54.5

AJITOMUHUHA U €70

COCIUHECHUA

CoenvHEHUs aMIOMUHUS B TNpUpOJE. XUMHUYECKHE

CBOIcTBa M mpuUMeHeHue amoMuHusi. OcoOeHHOCTH
OKCHJIa M THJIPOKCHAA AITIOMUHUS KaK aM(OTEpHBIX
coeuHeHU. BaxHelmue coiau amoMuHuA (XJIOpUA,
cyabdar).

JemoHncTpanuu. Komekuus npupoHbIX COEINMHEHUN
amoMuHus. Buneodparmentsl u chaiasl  «OKeup
amloOMUHUS U ero  Moaudukauum». IlomyueHue
amdorepHoro THAPOKCH]IA ATFOMUHUS u
HCCIJIEJOBAaHKE €r0 CBOICTB

pu padboTe B IpyIax
Xapaxmepuzosams anOMUHUANA TIO €r0 IMOJOXKCHUIO E

MEPHOANYCCKONH  CHCTeME  XHMHYECKHUX  DJIEMEHTOF
J1. 1. Menneneena.

Onucvigamv  CTpoeHHE, (PUINYECKUE W XUMHUUYECKHL
CBOICTBa ATFOMHHUSI, MOJITBEPIK1ast 17
COOTBETCTBYIOIIUMHU YPABHEHUSIMHU PEAKITHH.

Obvsichams ~ TBOWCTBEHHBI  XapaKTep XHUMHUYECKU>
CBOWCTB OKCHJIa M THIPOKCH]IA ATFOMHHHS.
Koukpemuszuposams ~ SIEKTPOIUTAYECKOE  TIOTYUCHH
METAJIJIOB OMMCAHUEM MTPOU3BOJICTBA AIFOMUHHUS.
Yemanasnueams  3aBUCUMOCTB  00JTacTEl  MPUMCHCHHS
QTFOMHHWS M €70 CIUTABOB OT CBOWCTB 3THX BEIIECTB.

55.5

Keme3o u ero

COEIUHEHHNS

OcoOeHHOoCTH CcTpoeHMsI aroMa kene3a. JKene3o B

npupoae. Baxneilmume pyasl skene3a. Okcuabl H
rugpokeunl skenaesa(ll) u (). Comu sxenesza(ll) u
(). OOHapyxeHHEe KaTHOHOB jKeje3a B PacTBOPE.
3HauyeHNUe COeIUHEHNI Kee3a.

IIpoeooums pacy€Tsl TO XUMHUYECKUM (opMysiaM I
YPaBHEHUSAM pEakUUi, NPOTEKAIOIUX C  y4acTHEN
QIFOMUHHUS M €70 COEIMHEHUN

Xapaxmepuzoeambs TIOJI0KEHUE JKEIE€3a B IEPUOINIECKOY

cucteMe xumudeckux sneMmeHnToB . M. MenaeneeBa v
0COOEHHOCTH CTPOCHHUS aToMa Kele3a.

Onucvieamv ~ pu3nyeckne W XUMHYECKHE CBOMWCTB:
xKernesa, MOATBEpPXKIas  HX COOTBETCTBYIOIIUMF

Jdaboparopusie —oORbITHL — 43— HomyucHie —ypaBHeHIsIMIF peaktiit———————————————————————————————



runpokcunoB xkenesa(Il) u (11). 44. KadectBenusie O6vbsicHsmb HAIWYME JIBYX TI'CHETHYECKHUX  PSIIOL

o + +
COEIMHEHNI Kee3a Fe?* u Fe®*,
Habnrwoams 1 onucebiéams peakiiui MEXy BEIIECTBAMHU
C TIOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUH

PCaKIMK Ha KaTHOHEI KEJIC3a



56.5

57.5

58.5

59.5

Pemenne
SKCIEPUMEHTAIbH
BIX 337124 110 TEME
«MeTamnib»

Koppo3zus

METAJJIOB U
CIOCOOBI 3aIATHI
OoT Heé

Meranisl B

MIPUPO/IE.

O06006111EHIE

3HAHUHU 10 TEME
«MeTtaniel»

Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 Ha

pacro3HaBaHUE W TIOJIYyYEHHE METaUIOB M HX
COCTUHEHUN

Koppo3sus razopas (xumuueckas) u

AIEKTPOXUMHUYECKAs. 3alIiuTa METAILJIOB OT KOPPO3UH.
JdeMoHcTpanmnm. Konnexuus «XHUMHYECKUE
WCTOYHHKH  TOKay. Pe3ynbpraTtel  IIMTENHHOTO
AKCIEPUMEHTA MO H3YYCHUI0 KOPPO3HHM CTaJbHBIX
W3EJIUI B 3aBUCUMOCTH OT YCJIIOBUH MPOLIECCOB

Meramsl B npupone. llonstue o Meramryprum.

Ué€pHasa u usetHas meramuryprud. Ilupomeramnyprus,
TUAPOMETAJUTYPTHsL, DIEKTPOMETAIUTYprusi. JlOMEHHBIN
nporecc. IlepepaboTka uyryHa B cTaib. DIEKTPOJIU3
pacIuiaBoB.

JemoHcTpanuu. BoccTaHoBieHHE MeIH W3 OKCHIA
meau(Il) Bomopomom. BuaeodparmMeHTsl U craiiibl
«[IpousBosicTBO 4UyryHa u crajmm». BumeodparmeHThI
u cnaigel  «M3genus w3 4YyryHa Mo cTanmy.
Buneodpparmentel u  cranmbl «IIponsBoaCTBO
ATIOMUHUS

Ypok-yIpaxHeHUE C UCIIOIb30BAHKE

CaMOCTOSITENIbHOW PaOOTHI IO BBIITOJHEHHIO
IIPOBEPOYHBIX TECTOB, 3aJAHUM U YIIPAKHEHUU

:‘)KCHepI/IMeHTaJ'IBHO uccne0o8amsb CBOMCTBA METAJIJIOB ¥

UX COCIMHEHMH, PEelIaTh IKCIIEPUMEHTAIBHBIC 33/1a4H TIC
TeMe «MeTab».

Pabomams ¢ naGopaTOpHbIM  00OpYIOBaHHEM I
HarpeBaTelIbHBIMH NPUOOpPaMH B COOTBETCTBHUU  (
NpaBWJIAMH TEXHUKU 0€30M1aCHOCTH.
Dopmynuposams BBIBOJIBI o
NPOBEIEHHOTO YKCIIEPUMEHTA.
O6vsCHAMb TIOHATUE KKOPPO3USI.

pe3ynbTaTanm

Paznuuamo XUMHUYCCKYTO u QJICKTPOXUMHYCCKYK

KOPPO3HUIO.
Hnnrocmpuposams TpuMEpaMyd  TIOHATHUS  «KOPPO3HSH)
«XUMHYECKast KOPPO3HSI», «QIIEKTPOXUMHUYIECKAS
KOPPO3HUSD».

Xapaxkmepuzoéams cnocoObl 3alllUTHI  METAUIOB O
KOPpO3HUH
Knaccuguyuposamv HopmMbl TPUPOIHBIX COCTUHEHUY

METAaJJIOB.
Xapakmepuzosamv ~ O0IIME  CHOCOOBI  TIOJYYCHHUS
METAJIJIOB: MUPO-, TUAPO- U EKTPOMETALTYPTHIO.
Konxpemuszuposams  ciocoObl MOJYYEHHUS METaJIOL
pUMepaMu M YPaBHCHHUSIMH PEaKIUi C COCTAaBJICHUEM
AIIEKTPOHHOTO OanaHca.

Onucvléams TOMEHHBIH TPOLECC M DIEKTPOIUTHUECKOE
MOJTy9YeHHE METAIIJIOB.

Pa3znuuamov 9€pHBIC U IBETHBIC METAIUIBI, YYTYH U CTaJTb

IIpogooums  ONEHKY COOCTBEHHBIX JOCTMDKCHUU |

ycBOeHUN TeMbl.Koppekmupoeamb CBOM 3HAHUS I
COOTBETCTBUH C IUIAHUPYEMBIM PE3YJILTATOM.

Ilpeocmasnames wHboOpManuio mo Teme «MeTaabD) 1
BUIe TaOJHUILI, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE (



npumeHenuem cpencts UKT

60.6 Hmoeosas konmponvuas paboma
0
' XuMus 1 oKpy:kawmas cpena (2 4)

0l.6 XUMUYECKUT Crpoenue 3emiu: sApo, MaHTHUS, 3€MHas Kopa, | Mumeepuposamsb cBeneHUs 1Mo GU3HUECKOU reorpaduu
1

COCTAaB IJIAaHEThI mutochepa, runpochepa, armocdepa. XUMHUECKHH | 3HAHUS O XUMHUECKON OpraHU3allyy IJIaHEThI.




Semid

62.6 Oxpana
2
OKpYXarolen
CpezIBl OT
XUMHYECKOTO
3arpsA3HEHNUS
63.6 Bemectra
3
64.6 Xumudeckne
4
peaxImn

coctaB 3emsu. ['opuble moponabl. Munepanbl. Pynpbl.
ITone3Hble HCKOIIAEMBIE.

JemoncTpanuu. BuzneopparMeHTsl U CHaiabl
«Ctpoenne 3emim M €€ XHUMHYECKUM COCTaB».
Konnekuust MuHepasioB u ropusix nopoa. Komnekuus
«Pynbl MmeTanioBy.

JlabopaTopHblii onbIT. 45. I3yuenue rpanura
VCTOYHUKHM XMMHUYECKOI0 3arpsi3HEHUs OKpY’Karolei

cpensl. [moGanbHbIE 9KOJOTHYECKHE IMPOOJIEMBI:
HapylIeHHe OMOreOXMMHYECKHIX KPYroBOPOTOB
XUMUYECKUX DJIEMEHTOB, MOTEIJICHUE KJIMMaTa,
KHCIIOTHbIE J0XKAM U JAp. (O30HOBBIE  JBIPHL
MexayHapoaHOe COTPYAHUYECTBO B 00JIACTU OXPaHbI
OKpYXKaroliel cpelbl OT XMUMHUYECKOTO 3arps3HEHHUS.
«3enéHas XuMus».

JemoHcTpanuu. BuneopparMeHTsl U chaisl
«['nobanpHbIE JKOJIOTUYECKHE po0OIEMBI
YeJI0BEYECTBA»

Xapakmepuzoéamb XAMHUYECKUN COCTaB T'€OJIOTHYECKH>
000J104€eK 3eMIIH.
Pasznuuams Munepabl ¥ TOPHBIC TTOPOIBI

Xapaxmepuweamb HCTOYHUKH XHUMHNYCCKOI(

3arpsiI3HEHUS OKPYKaroIlel Cpebl.

Onucviéamy TI00aBHBIE 9KOJOTHYECKHE MPOOIEMbI
CBSI3aHHBIC C XUMUYECKHUM 3arpsi3HEHUEM.

Ilpeonacams ~ TyTH  MUHUMH3AIUU  BO3JCHCTBHS
XUMHUYECKOT'0O 3arps3HEHMSI Ha OKPYKAIOIIYIO CPELy.
IIpugooums IPUMEPBI MEXKTYHAPOIHOIC
COTPYJIHUYECTBA B 00JIACTU OXpaHbl OKPYKAIOIIEH Cpebl
OT XUMHYECKOTO 3arpsS3HEHUS

O0o00menne 3HAHUH 110 XMMMH 32 KyPC OCHOBHOI IIKOJIbI. 6 4

CTpOCHI/Ie aToMa XHUMHUYECKOI'o QJICMCHTAa B

COOTBETCTBUU C TIOJOXKEHUEM 3TOTO DJIEMEHTA B
MIEPUOIUYECKON CUCTEME.

CTpOGHI/Ie BEUICCTBA. XUMHUYECKada CBA3b u
KPUCTAJIIMYECKHUE PEIIETKH. 3aBUCUMOCTb CBOWCTB
00pa30BaHHBIX  JJMEMEHTAMU  MPOCTHIX  BELIECTB
(MeTayIoB, HEMETaJUIOB, ONaropoJHBIX Ta30B) OT
MOJIO’KEHHUS 3JIEMEHTOB B IEPUOANUECKOM CHCTEME.
Knaccudpukanus HEOPraHUYECKUX BELIECTB.
Hpe}ICTaBI/ITeJ'H/I Pa3HBIX KJIACCOB HCOPraHUYCCKHUX
BEILIECTB

[lpu3Haku u ycIOBHS TNPOTEKAHUS XUMHUYECKHX

peakumii. THIIOIOrMA XUMHUYECKHX pEakUud 110

IIpeocmasnames undopmanuio o teme «llepuogudeckui

3aKkOH M nepuoaudeckas cucrema [[. . Menneneesa E
CBETE TEOPUHU CTPOEHHUS aTOMa» B BHJE TaOIHI], CXEM
OTIOPHOTO KOHCIIEKTa, B TOM YHCJI€ C TPUMEHEHUEM
cpexncts UKT.

Buvinonnams TecToBble 3a]aHUS 110 TEME.

Ilpeocmasnams  unpopmammo 1o Teme  «Bums
XUMHUYECKOW CBSI3W M THUIBI KPUCTALIUYECKUX PEHIETOK
B3auMocCBs3b CTpOEHUSI U CBOMCTB BELIECTB» B BHJIE
Ta0NMI, CXEM, OINOPHOTO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHenneM cpenacts MKT

IIpeocmasnsame uabopmanmio o Teme «Knaccuduxarius

XUMUYECKHUX PEAKIUH 110 pa3IMYHbIM IPU3HAKAM) B BHJIE



pa3IMYHBIM OCHOBaHUSAM. Peakinnyu MOHHOTO OOMeHa. TaONuUIl, CXEM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C
OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIINH npuMenenuem cpeacts UKT.
Buvinoanams TecToBbBIE 3a1aHUS 110 TEME.




65.6 Crenenb DJIEKTPOOTPULIATEIBLHOCTh. CTENEeHb OKUCICHUS
5 OKHCJICHUS
66-2 OxucanTensHo- Xapaxmepuzoéams  OKUCIUTENHEHO-BOCCTAHOBUTEIIHHBIC
BOCCTAHOBUTEIbHBI peaxkiuy, OKUCINUTENb W BOCCTAHOBUTENb. Omauyami
€ peakuuu OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIC PEAKIIUU OT PEaKIIUy
oOMeHa.  3anucviéamv  ypaBHEHUS  OKHCIHUTEIHHO
BOCCTAHOBUTENIbHBIX PEAKIHUH C IOMOIIBI0 METO/I
AIIEKTPOHHOTO OaaHca
67-f75 OcHoBBI XuMuyeckue CBOIiCTBa MIPOCTBIX BEIIECTB. | Xapaxkmepuzosamw oOmrue, 0CcOOEHHbIE I
HEOpPraHUYECKOn XapakTepHble XUMHYECKHE CBOMCTBA | MHAWBU/IyaJbHbIE CBOMCTBA KUCJIOT, OCHOBAaHHUI U COJIEH
XUMUU C0JIE0OPa3yIOIINX OKCHJIOB, TUPOKCUIIOB | B CBETE TCOPUH AICKTPOIUTUUECKOMN TUCCOIMAIINH.
(ocHOBaHM,  KHCIOPOACOAEpXKAILUX  KHUCIOT U | Apeymenmuposams BO3MOKHOCTh MIPOTEKAHUS
aM(pOTEepHBIX TUIPOKCUIIOB), CONEH XUMHUYECKUX PEAKLUN B paCTBOPAX JEKTPOIUTAX UCXO/IS
U3 YCIIOBHH.
II(JIULLM¢MI/}MIJUUUII£0 l'lbUlJl AAMTCURYIU bullu1Iba TIC
COCTaBY M CBOMCTBaM.
Ilpusooums TnpuUMeEpbl MPEICTABUTENIEH KOHKPETHBI?
KJIaCCOB U TPYII HEOPraHUYECKHUX BEUIECTB
68 68 I{lUl UbBbUUC 5aidA1YIC

T
I CblYIPUDaﬂYIU, PCLL[CHYIC Sdda 123

YIPa)KHEHUH 110 TEME

Y4eOHO-MeTOANYECKOE O0ecTiedeHHe KYypca XUMHH
OCHOBHO# 00111€00pa30BaTeILHOM IITKOJIBI
Y4eOHO-MEeTOINYECKUN KOMILISKT JUIsl M3YUeHHs Kypca XMMUHU B 8—9 Kilaccax, CO3aHHbIA aBTOPCKUM KOJUIEKTHBOM 10| pykoBojcTBoM O. C.
["abGpuensHa, COIEPKUT, KpoMe YIeOHBIX TOCOOHIA, yUeOHO-METOINISCKUE U TUAAKTHICCKHIE TOCOOUS, TETPAIU I BEITIOTHEHUS

Ja00paTOPHBIX U MPAKTHUECKUX PadOT U Jp.
YMK «Xumus. 8 knacce»

BbhITu/JIavavic

Botnoarsms—TeeTs 1 YHpaxRHCHIA, pewtants 3agadit Tic
teme. [Iposodums OLIEHKY COOCTBEHHBIX JOCTHKEHUU E
YCBOCHUM TeMbl. Koppexmuposamb CBOU 3HAHUSA |
COOTBETCTBUU C IUIAHUPYEMBIM PE3yJIbTaTOM



1. Xumus. 8 knacc. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. CrnagkoB).
2. Metonudeckoe ocoowue. 8 knacc (aBropsl O. C. I'abpuensu, . I'. Octpoymos, C. A. Cnaakos).
3. IIporpamma kypca xumuu 11t 8—9 kmaccoB o6meo0pa3oBaTenbHbIX yupexaeauil (aBTopsl O. C. 'abpuensn, U. I'. Octpoymos, C. A.



Cnankos).

4. Pabouas terpans. 8 knace (aBTopsl O. C. ['abpuensn, C. A. Cnagkos).

5. Terpanp 171t 1a00PaTOPHBIX OMBITOB U MpakTHUecKuX padboT. 8 kiacc (aBTopsl O. C. 'abpuensy, U. B. Akcénosa).
6. Xumus B TecTax, 3aadax u ynpaxkuenusx. 8 kimacc (aBropsl O. C. ['abpuenss,

. B. Tpury6uak).

7. DnexTpoHHas hopma yueOHHKA.

YMK «Xumus. 9 xkmace»

1. Xumus. 9 knace. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

2. Metommaeckoe nocoowue. 9 knacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

3. [Iporpamma xypca xumun 1 8—9 kitaccos o61meoOpa3oBaTenbHbIX yapexacauii (aBTopsl O. C. ['abpuensH, U. I'. Octpoymos, C. A.
CnankoB).

4. Pabouas terpans. 9 kiace (aBtopsl O. C. ['abpuensn, C. A. Cnaakos).

5. Terpanp amst 1abopaTOPHBIX OMBITOB U MpakTHIecKux padort. 9 kimacc (aBTopsl O. C. 'abpuensn, U. B. Akcénosa).

6. XuMmus B TecTax, 3amadax u ynpaxuenusx. 9 kiacc (aBropsl O.C. 'abpuensu, 1. B. Tpury6uak).

7. DnextponHas popma yaeOHHKA.

HNudopmanuoHHbIE CpeaACTBA

HHTepHeT-pecypchl Ha PYCCKOM SI3bIKE

1. http://www.alhimik.ru. IIpencraBieHs cieayromye pyOpUKM: COBEThI aOUTYPUEHTY, YUUTEIIO XUMHUH, CIIPABOYHUK (OYCHB OOJIbINAS
1o100pKa TaOJIHUI] U CIIPABOYHBIX MATEPUAIIOB), BeCEIasi XUMUSI, HOBOCTH, OJIMMITHAIBI, KYHCTKaMepa (MHOTO HHTEPECHBIX HCTOPUUECKIX
CBEJICHUI).

2. http://www.hij.ru. XXypaan «Xumust ¥ )KH3Hb» TOHATHO W 3aHUMATEBHO PACCKa3bIBAECT 000 BCEM MHTEPECHOM, YTO MPOUCXOTUT B HAYKE U
MHpE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBI *KypHaT «XUMUKH U XUMHSI», B KOTOPOM MPEICTABICHBI OMBITHI 10 XUMHHU U
3aHUMaTelbHass HH)OpMaIus, MO3BOJISIONINE YBICYb YYCHUKOB SKCIIEPUMEHTAIBHOM YacThIO IPEAMETA.

4. http://c-books.narod.ru. BceBo3mokHas TuTepaTypa o XMMHH.

5. http://www.prosv.ru/. ITocobust st yqanmxcsi, B TOM YMCIIE JUIS TIOATOTOBKY K uToroBoit arrectanuu (OI'D u EI'D), Mmeroandeckue nocoous
JUISL yIUTEIeH, HayqHO-TIONMYJISIPHAs JINTeparypa 1o XUMHUH.

6. http://1september.ru/. XXypuan npeaHa3HaueH He TOJBKO IS yuuTeneit. B HéM npeacTaBiaeHo 0OJBIIOE KOTHYECTBO pabOT yUSHHKOB, B TOM
YHCIIe UCCIIE0BATENILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii KOJIBHBI TOPTAN CO CCHUIKAMHU Ha 00pa30BaTENLHBIC CAWTHI 0 XUMHUH.

8. www.periodictable.ru. COopHuK cTaTeit 0 XHMHUYECKHUX DJIEMEHTAX, WILTFOCTPUPOBAHHBIN SKCIICPHMEHTOM.

YUYEBHO-IIPAKTUYECKOE U YYEBHO-IABOPATOPHOE OBOPYJIOBAHUE

IIpudopsbl, HAOOPHI MOCYABI M JJA00OPATOPHBIX NPUHANJIEKHOCTEH JI XHMHYECKOT0 IKCIIEPUMEHTa 0011ero Ha3HAYeHUu sl

1. | [lIxad BBITSKHOM

2. | Anmapart (ycTaHOBKa) JIsl AUCTHILISIIAN BOBI



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

3.

Becrnl

4.

HarpearenbHble mpuOOpsI (CIUPTOBKA)

JdemMoHCTpauMOHHBbIE MPUOOPHI, HA0OPHI MOCY/AbI U JIA00OPATOPHBIX MPUHANJIEKHOCTEH /ISl XUMHYECKOI0 IKCIIepUMEeHTa 001ero
HA3HAYeHUsl

S.

Habop mocy/sl v prHAICKHOCTEH IS IEMOHCTPAIIMOHHBIX OMIBITOB 110 XUMUU

6. | LtaTuB myis AEMOHCTPALMOHHBIX MPoOoupokIIX-21
7. | Iratu metamuueckuii [JIb
8. | Habop ¢pnaxonos (250 — 300 mu1 1151 XpaHEHUS! paCTBOPOB PEAKTHUBOB)
9. | KoMmutekTs! 1uist 1ab0paTOPHBIX OMBITOB M MPAKTHYECKHUX 3aHIATUHN 110 XUMHUH
10. | HaGop nocy/isl ¥ IPUHAUICKHOCTEH IS YIeHUYECKOTO IKCIIEPUMEHTA
11. | Habop ckissHOK ((pJ1akOHOB) 1)1 XpaHEHUSI PACTBOPOB PEaKTHBOB
12. | Ha6op npubopok (ITX-14, I1X-16)
13. | llItatuBel 17151 TPOOUPOK
14. | CnupToBKH
MOJEJIN
15. | HaGop KpHCTAIUIMYECKUX PEIIECTOK
16. | HabGop anst MojenrpoBaHusi CTPOCHUS BEUIECTB
HATYPAJIBHBIE OFBEKTbI U KOJUVIEKIIUN
AJTFOMUHHI
17. | Metasuibl 1 crijIaBbl
18. | MunepaJibl ¥ TOpHBIE TTOPOAbI
19. | Ilnactmaccsl
20. | YyryH u cTanb
PEAKTHUBBI
21. | Habop Ne 1 OC «Kucnotei» Kucnora cepnast Kucnora comnstas
22. | Habop Ne 2 OC «Kucnote» Kucnora azornas Kucnora oprodocdopnas
23. | Habop Ne 3 OC «I'unpokcuas» Ammuak 25%-ubiit bapust runpokena Kamust runpokeun Kanbuus rugpoxkens Hatpust runpokcun
24. | Habop Ne 4 OC «Oxcugpl metayuioBy Amromunust okeusi bapus okenp XKenesa (IT) okenn Kanbims okeun Marnus okenn Menu (11)
okcuj (rpanynsl) Menu (I1) okcua (mopomiok) [{uHka okeup
25. | Habop Ne 5 OC «Metamibi» AmoMuHui (Tpanyiibl) AstoMuHuil (oporinok)XKene30 BoccTaHOBI. (TIOPOIIOK) MarHwii (IIopoIoK)
Maruwuii (nenta) Measb (rpanyisl, onwike) Lluak (rpanynel) Lusk (mopomok) OmnoBo (TpaHysibl)
26. | Habop Ne 6 OC «lllenounsle U menoyHo3emMenbHble MeTamiby Kaneiuit Jlutuit Hatpwii
27. | Ha6op Ne 8 OC «T anorensi» bpom Mo
28. | Habop Ne 9 OC «I"anorenuapiy AntoMunus xjiopua AmMonus xiopus bapus xmopun XKenesa (1) xmopun Kanus tionun Kamust

xsopu Kanbuust xnopun Jlutus xnopun Maruus xnopun Menu (1) xmopun Hatpust 6pomun Hatpust dropun Harpus xiopua

[unka xmopuyg




29.

Ha6op Ne 10 OC «Cynbdatsl. Cynbhutsl. Cyabduas» Amomuaus cyiabhar AmMonus cyiasbar XKenesa (1) cynsdun Kemesa (11)
cynbdar 7-mu Boaubiii Kamus cynspar Kobonsra (1) cynedar Maruus cynedar Memu (II) cynsdar 6e3Boanbiii Meau (I1) cynsdar
5-ti Boanblii Hartpus cynsdun Harpus cynsdur Harpus cynsdar Hatpus ruapocynsdar Hukens cynsdar Hatpus

rupokapOoHar

30. | Habop Ne 11 OC «Kap6onater»y Ammonus kapoonatr Kamus kapoonat (motam) Meau (II) kapbonar ocHoBHoit Hatpusi kapGoHaT
Hatpus runpoxapOonar

31. | Habop Ne 12 OC «®ocdatsl. Cunukats» Kanus monoruapooprodocdat (kamuit pochopHOKHCTBIN 1ByX3aMelienHbi) Hatpus
cunukat 9-tu Boguslii Hatpust optodocdar Tpexsamernennsiii Hatpus aurunpodocdar (Hatpuit pochopHOKHCITBII
0JIHO3aMEIIEHHBII)

32. | Habop Ne 13 OC «Aueratsl. Pomanuael. Coenunenus xene3a». Kanus anerat Kanus dpeppo(Il) rekcanmanu (Kaui
xenesuctocuaepoauctoiit) Kamus deppo (1) rekcarmonn (kanuit xenesocunepoaucteiii ) Kamus poganun Hatpus anerat CBunia
arerar

33. | Hadop Ne 14 OC «Coennnenusi mapranua» Mapranua (1V) okcux Mapranna (1) cynasdar mapranma xjaopun

34. | Habop Ne 15 OC «Coenunenust xpomay Ammonus auxpomar Kamus muxpomar Kamus xpomar Xpoma (111) xsopun 6-tu BogHbIH

35. | Habop Ne 16 OC «Hwutpatbi» Amomunus Hutpatr AmMonus Hutpat Kamust autpar Kanbuwms autpar Menu (1) mutpar Hatpus
Hutpatr CepeOpa HUTpAT

36. | Habop Ne 17 OC «Muaukaroper» Jlakmona MeTninoBeiii oparkeBbiii DeHondTanenH

37. | Habop Ne 18 OC «Munepainbubie ynoopenus» Ammodoc Kapdbamun Harpuesas cenurpa Kanbuuesas cenurpa Kanuitnas cenurpa
Cynbdar ammonus Cynepdocdar rpanynupoBansbiii Cynepdocdar qBoitHON rpaHyaupoBaHHblil PochopuTHas Myka

KomnbloTrepHasi TeXHMKA M HHTEPAKTHBHOE 000py10BaHHe
Ne Ha3zBanue yuebHOro 000pynoBaHus TeME, B H3YHCHHH KOTOPbIX Kiacc
npUMeHsieTcs 000pyA0BaHUE
. Komnerorep Pasnnunble TEMBI 8-9
2. IIpoektop Pasnnunble TEMbI 8-9
IIpunTtep Pasnnunbie TEMBI 8-9
Hudposas nadboparopust no 6uonoruu (yueHnueckas) Kommiexrarus: Pasnuunble TEMBI 8-9

BecripoBoHOM MyIBTHAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
JHatauk pH (0...14 pH)

JlaTumk BBICOKO# TemmepaTypsbl (Tepmonapssiii) (-200...+1300C)

Hatauk smexTporpoBoauMocTH (0...200 MxCwm; 0...2000 mxCwm; 0...20000 MxCwm)
Jaruuk Temnepatypsl miaTuaoBsIid (-40...+180C)

OTtnenbHbIE JATUYUKU:

Hatuuk ontrueckoit mmotHocT 525 M (0...2D)




Ilnanupyemovie pesynomamol 00yuenus

BbinmycKHUK HayuyHuTCS

. 3HaTh (MIOHUMATh):

— XMMMYECKYIO CUMBOJIMKY: 3HAKH XUMHUYECKUX 3JIEMEHTOB, (POPMYJIbI XUMHUYECKHX BEILECTB, yPABHEHUS XUMUYECKUX PEAKLINH;

— Ba)XKHEWIINE XMMUYECKHE OHSITHS: BELIECTBO, XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE AaTOMHAsA U MOJIEKYJIIpHAsi MacChl,
WOH, KATHOH, aHUOH, XUMHUYECKasl CBSI3b, JIEKTPOOTPULIATEIbHOCTD, BAJIECHTHOCTb, CTEIIEHb OKUCIICHUS,

MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, paCTBOPBI, JIEKTPOIUTHI U HEIIEKTPOIUTHI, IEKTPOIUTUYECKAS JUCCOIMALINS, OKUCITUTEb U
BOCCTAHOBHUTEIIb, OKUCIICHUE U BOCCTAHOBJICHUE, TEIUIOBOU AP PEKT peaKkIii, OCHOBHBIE THITBI PEaKIfii B HEOPraHUUECKOW XUMUH;

— (OpMyIUPOBKH OCHOBHBIX 3aKOHOB U TEOPUI XMUMHUU: AaTOMHO-MOJIEKYJIIPHOTO YUEHHUSI; 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IOCTOSHCTBA
cocTaBa BellecTB, ABorazipo; nepuogudeckoro 3akona Jl. . MenneneeBa; TeOpun CTPOEHUS aTOMa M YYE€HHUsI O CTPOCHHUH BEILLIECTBA; TEOPUH
JIEKTPOJUTUYECKON JUCCOLMALIMM U YUEHHUS O XUMHUYECKOW PEaKIINY;

. Ha3bIBaTh!

— XUMHUYECKHUE 3JIEMEHTHI;

— COEIMHEHHUS U3YUYECHHBIX KJIACCOB HEOPIaHUUYECKUX BEILECTB;

— OpraHMYecKHe BeIecTBa 10 UX (popMylie: MeTaH, 3TaH, TUJICH, alleTUIIEH, METaHOJI, 3TaHOJI, TJIMLEPHUH, YKCYCHAsl KUCIIOTA, TJII0K03a,
caxaposa;

. OOBSACHSATE:

— (U3MYECKUI CMBICII AaTOMHOTO (TIOPSIIKOBOI0) HOMEPAa XMMHUYECKOT0 3JIEMEHTa, HOMepa rpyIIibl U Iepruoja B nepuoanyeckoit cucreme /1. 1.
MeneneeBa, K KOTOPBIM 3JIEMEHT IPUHAIICHKUT;

— 3aKOHOMEPHOCTH U3MEHEHHUs CTPOECHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpeeax MajblX IEpHOI0B U A-TPYIII, a TaK)Ke CBOMCTB 00pa3yeMbIX
VMU BBICIIUX OKCUJOB U THUJIPOKCH]IOB;

— CYIIHOCTb MPOIIecca IEKTPOIUTUIECKON JUCCOLUAIIMY U PEAKINI HOHHOTO OOMEHa;

. XapaKTEepPU30BaTh:

— XUMMYECKHE JIEMEHTHI (0T BOJIOPO/Ia 10 KaJIbI[HsI) HA OCHOBE MX IOJIOKEHHS B IEPHUOJHMUECKON cucTeMe XMMHUYecKHX 3iaemenTos 1. .
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

— B3aUMOCBSI3b MEX/ly COCTaBOM, CTPOECHUEM U CBOMCTBAMU HEOPTaHUUYECKUX BEILECTB;

— XMMHYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEUIECTB (ITPOCTHIX BEIIECTB — METAJJIOB M HEMETAJJIOB, COeIMHEHUN —
OKCHJIOB, KUCIJIOT, OCHOBaHUH, aM(OTEPHBIX OKCUAOB U T'HJIPOKCHIOB, COJIEi);

. OIPEIENIATH:

— COCTaB BEILIECTB M0 UX (opMysiam;

— BaJIEHTHOCTb U CTEIIEHH OKUCJIEHUS YIIEMEHTOB B COCIUHEHNUN;

— BHJIbl XUMUYECKON CBS3H B COSIMHEHMSIX;

— TUIBI KPUCTAJUIMYECKUX PEIIETOK TBEPABIX BELIECTB;

— NPUHAJIEKHOCTD BEILECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUM;

— THIIBI XUMHUYECKUX PEAKIIN;

— BO3MO’KHOCTH NPOTEKAHUsI PeaKLUii HOHHOT'O OOMEHa;

. COCTaBJIATh:

— CXEMBI CTPOCHHUSI AaTOMOB IIEPBBIX ABAALATH DJIEMEHTOB niepruoauyeckon cucremsl 1. . Menpeneesa;



— (hopMyJIbl HEOPraHMUYECKUX COCMHEHUI U3YYEHHBIX KJIACCOB BEILLECTB;

— yYpaBHEHHSI XUMHYECKHX PEAKIHii, B TOM YHCIIE OKUCIUTEIFHO-BOCCTAHOBUTENBLHBIX, C IIOMOIIBIO METOA AJIEKTPOHHOTO OataHca;

. 0e3omacHO o0pamaTbCes:

C XMMHYECKOH TOCYJ0H U TaOOpaTOPHBIM 000pyI0BaHUEM;

. IIPOBOAUTH XMMUYECKHUH DKCIIEPUMEHT:

— MOATBEPKIAIOUIUNA XUMUYECKUI COCTaB HEOPTAaHUYECKUX COCIUHEHUN;

— MOATBEPKAAOIINNA XUMUYECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEILIECTB;

— I10 MTOJIYYEHHI0, COOMPAHHIO U PAaCcIIO3HABAHUIO ra3000pa3HbIX BEIIECTB (KUCIO0POAa, BOAOPOAA, YIIIEKUCIIOrO ra3a, aMMHaKa);

— 10 ONpPEEICHUIO XJIOPHI-, CYIb(aT-, KApOOHAT-HOHOB U MOHA AMMOHHS C TOMOILBIO KAUECTBEHHBIX pPeaKIuii;

. BBIYHCIIATH!

— MacCOBYIO JIOJIK0 XUMHUECKOTO 3JIEMEHTa 10 (OpMyJie COeAMHEHUS;

— MAacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;

— Maccy OCHOBHOT'O BEUIECTBA 110 M3BECTHON MaCCOBOM JI0JIM IPUMECEH;

— 00BEMHYIO JI0JII0 KOMIIOHEHTA I'a30BOi cMecH;

— KOJIMYECTBO BEIIECTBA, 00bEM HIIM MACCy BEIIECTBA MO0 KOJIMUYECTBY BEIIECTBA, 00BEMY HIIM MAacCe PEareHTOB, WIH MPOJAYKTOB PEAKIINH;
. UCIOJIb30BATh PUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUYECKOM 1eATEIbHOCTH U MIOBCEIHEBHOM JKU3HU:

— 11 6e301acHOro oOpallleHus ¢ BEIIeCTBAaMH U MaTepUaiaMy B TIOBCEHEBHOM )KM3HM U TPAMOTHOT'O OKa3aHMsI IEPBOil MOMOIIM MPH 03KOTax
KHMCJIOTAMH U ILEJI0YaMH;

— U1 OOBSICHEHUS OT/IENIbHBIX (DAKTOB M MIPUPOIHBIX SIBICHUM;

— JUI KPUTUYECKOM OLIEHKH MH(OPMAIIUH O BELIECTBAX, UCIIOIb3YEMBIX B OBITY.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS

. XapaKTepU30BaTh OCHOBHBIE METO/IbI TO3HAHUS XUMUYECKUX 00BEKTOB: HAOMIOACHHE, U3MEPEHHE, IKCIIEPUMEHT, MOACITUPOBAHHUE;

. pa3nuyaTh XMMUYECKUE OOBEKTHI (B CTATUKE):

— XHMHWYECKHUE 3JICMEHTHI M ITPOCTHIC BEIIECTBA;

— METaJUTbl ¥ HEMETAJUTBl ¥ XapaKTepHU30BaTh OTHOCUTEIHLHOCTD MTPHHAIIIC)KHOCTH TAKUX OOBEKTOB K TOW MJIM HHOM TpyIIIIE;

— OpraHu4YecKHe W HEOPTaHWICCKUE COCTMHCHHS,

— TUAPOKCUIBI (KUCIOPOCOACPIKAIINE KACIOThI, OCHOBaHUS, aM()OTEPHBIC THIAPOKCHIBI);

— OKCHJIBI HECONIE00pa3yoIre 1 coeodpasyrorire (KUCIOTHBIE, OCHOBHBIC, aM(pOTEpHBIC);

— BQJIEHTHOCTH U CTENEHb OKUCIICHHUS;

— CHCTEMaTUYeCKHE U TPUBUATbHBIC TEPMUHBI XUMHUECKON HOMEHKIIATYPHI;

— 3HAKOBYIO CHCTEMY B XUMUH (3HAKU U POPMYJIBI, HHACKCHI H KOA(D(DUIIUEHTHI, CTPYKTYPHBIE U MOJIEKYIISPHBIE (DOPMYIIBI, MOJIEKYISPHBIC U
WOHHBIC YPaBHEHUS PEaKIIHiA, TIOJTHBIC U COKPANIEHHBIC HOHHBIC YPAaBHEHUS PEAKIIHI, TEPMOXHUMHYCCKHAC YPaBHEHUS, 0003HAUCHUS CTCTICHH
OKUCJICHUS ¥ 3aps/ia HOHA B (OpMYJie XUMUIECKOTO COCTUHEHUS);

. pa3nuyaTh XUMUYECKHE OOBEKTHI (B TUHAMUKE):

— (u3nYecKue U XUMHYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U TUCCOIUAINY;

— OKHUCJIMTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH U PEAKIIMK OOMEHa;

— CXEMBI U ypaBHEHUSI XUMUYECKUX PEAKITHiA;



. COOTHOCHTB:

— DK30TEpPMUYECKHUE PEAKLIUU U PEAKLIUU TOPEHUS;

— KaTaJIUTU4ecKue 1 (hepMEHTAaTUBHbIE PEAKLINY;

— METajll, OCHOBHBIN OKCHJI, OCHOBaHHE, COJIb;

— HEMeTaJll, KUCIOTHBIM OKCHUJI, KACJIOTA, COJIb;

— CTPOCHHE aToOMa, BUJI XMMUYECKOH CBS3H, THIT KPUCTAJUIMYECKON PEIETKN U (PU3NYECKHe CBOWCTBA BEIIECTBA;
— HaXO0XJIEHHE 3JIEMEHTOB B IIPUPOJIE U IPOMBILIUIEHHBIE CIIOCOOBI X NOJIYYEHHUS;

— He00XO0AMMOCTb XUMHUYECKOT0 IPOU3BOCTBA U TPEOOBAHUN K OXpaHe OKpY Karollel cpebl;

— HE00XOAMMOCTb IPUMEHEHUS COBPEMEHHBIX BEILECTB U MaTepHUaIoB U TPeOOBAHUH K 310pOBbECOCPEIKEHUIO;

. BBIIBUTATh U 3KCIIEPUMEHTAIIBHO IPOBEPATH TMIIOTE3bI 0 XUMUYECKUX CBOIMCTBAX BEIIECTB HA OCHOBE UX COCTaBa, CTPOEHUS U
IPUHAAIIKHOCTH K OIpeAeIEHHOMY Kilaccy (IpyIIe) BEeLeCTB;

. IIPOrHO3UPOBATh CIIOCOOHOCTDH BELIECTBA IPOSBIATH OKUCIUTENbHBIE NI BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTETIEHEN OKUCIICHUS
3JIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, a TAK)KE MPOTYKTOB COOTBETCTBYIOLIUX OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLINH;

. COCTABJISATh YPAaBHEHUsI PEaKIMi ¢ y4acTHEM TUIIMYHBIX OKUCIUTEICH U BOCCTAaHOBUTENIEH Ha OCHOBE 3JICKTPOHHOI'0 OanaHca;

. OIpeJIeNIATh BO3MOXKHOCTb IIPOTEKAHUS XUMUUECKUX PEAKLIUH Ha OCHOBE 3JIEKTPOXUMHUUECKOT0 Psi/ia HAIIPSKEHUM METauIoB, psiia
3JIEKTPOOTPHULIATEIbHOCTH HEMETAILIIOB, TaOJIUIbl PACTBOPUMOCTH U Y4€Ta yCIOBUN MPOBEICHHS PEAKIIHIA;

. MIPOBOJIUTH PACUYETHI IO XMMUYECKUM (POpMYJIaM U YPaBHEHHSIM:

— U1 BBIBOJIA (POPMYIIBI COETMHEHUS TI0O MACCOBBIM JIOJISIM DJIEMEHTOB;

— U1 IPUTOTOBJIEHUS PACTBOPA C UCIIOIb30BAHUEM KPUCTAILIOTUIPATOB;

— JJIS HAXOXKJICHUSI JTOJIA BBIXOJIa MIPOYKTa PEeaKIIUH TI0 OTHOIIEHUIO K TEOPETUUECKH BO3MOKHOMY;

— ¢ ucnonb3oBaHueM npasuia [eii-Jlroccaka 06 00BEMHBIX COOTHOIICHUSX Ta30B;

— C UCTIOJIB30BAHUEM MOHITHN «KMOJIbY, «KMMOJIbY, «4UCI0 ABOTAAPO»;

— MO0 TEPMOXUMHUYECKUM YPaBHEHHSIM PEaKIUU;

. MPOBOAUTHh XUMHUYECKHIA SKCIIEPUMEHT C HEYKOCHUTEIbHBIM COOIIOICHUEM TIPABUII TEXHUKHU 0€30MacHOCTH:
— IO YCTAHOBJIEHUIO KaU€CTBEHHOI'0 U KOJIMYECTBEHHOTO COCTaBa COEAMHEHUS;

— TIPY BBIIIOJHEHUH UCCIIE0BATENIbCKOTO TPOEKTA;

— B JIOMAIIIHUX YCIIOBUSX;

® HUCITIOJB30BAThH HpI/IO6peTéHHI)Ie KIIFOYCBBIC KOMIICTCHIWHA JJI1 BBITIOJHCHUSA IIPOCKTOB U y‘—Ie6HO-I/ICCHe}IOBaTeHBCKI/IX pa60T 110 U3Y4YCHHIO
CBOMCTB, CTOCOOOB MOJIYYESHHS U PACTIO3HAHMSI BEIIIECTB;

® OMpeaAcIATL HCTOYHUKHU XUMHAYECKOH I/IH(l)OpMaI_[I/II/I, OpeaACTaBIATE CIIMCOK I/IH(bOpMaI_[I/IOHHI)IX PECYPCOB, B TOM YHCJIC U HA HHOCTPAHHOM
SI3bIKE, TOTOBUTh MH(POPMALIMOHHBINA MPOIYKT U MPE3EHTOBATH €T0;

® 00BLEKTHUBHO OILICHUBATh I/IH(bOpMaI_[I/II-O 0 BCHIECTBAX U XUMHNYCCKUX MPOLECCAX, KPUTUUCCKH OTHOCUTCA K HCGBJIOH&y‘IHOfI I/IH(i)OpMaHI/II/I,
He00pOCOBECTHOM peKJIaMe B CPEJICTBAX MAacCCOBOW MHGMOPMAIIHH;

. CO3/1aBaTh MOJIETH U CXEMBbI JIJIsl pElIeHUs] yUeOHBIX U MO3HABATENIbHBIX 3a/1au.

Kpurtepun onenuBanus
Ouenka yctHoro orBera OTMmetka «5»: OTBET MOJHBIN U MTPABWIbHBIN HA OCHOBAHUY U3YUYEHHBIX TEOPUil; MaTepuasn u3J10KEeH B ONPEICICHHOM
JIOTUYECKON IIOCIIEN0BATENBHOCTH, JINTEPATYPHBIM sI3bIKOM; OTBET caMocTOATENbHBIN. OTMeTKa «4»: OTBET MOJIHBIN U IPABWIBHBIN Ha



OCHOBAHUU M3YYEHHBIX TeOpUil; MaTepuan n3aoxkKeH B ONpeIeIEHHON JIOTHYECKOH 10CIe0BaTEIbHOCTH, IIPU ATOM JIONYILEHBbI 2-3
HECYIIECTBEHHBIE OINOKH, UCIIPABICHHbIE 10 TpeOoBaHUIO yuntenst. OTMerka «3»: OTBET MOTHBIN, HO P 3TOM JIOMYIIEHA CYIIeCTBCHHAs
olKMOKa WK OTBET HETOJIHbIN, HECBA3HbIN. OTMeTKa «2»: IIpu oTBeTe 0OHAPYKEHO HEMOHMMAHUE yJallluMCsl OCHOBHOI'O COJIEpKaHUs y4eOHOTro
MaTepHalia Wi JOMYIIEHBI CYIIECTBEHHBIE OMMOKHM, KOTOPHIE yJaIUIiCsl HE MOXKET UCIIPaBUTh MTPU HABOSIIMX BOPOCAX YUUTEIIS.

OreHKa SKCIIEpUMEHTAIbHBIX YMeHHH OLeHKa CTaBUTCA Ha OCHOBAHUYU HAOJIIOICHUH 32 y4alllMMCsl M IUCbMEHHOTr0 oT4eTa 3a padoty. OTmMeTka
«5»: PaboTa BbINoIIHEHA [TOJTHOCTHIO U IPAaBUIIBHO, CAETIaHbI IPABHIIbHBIC HAOIOCHHUS U BBIBO/IbI; DKCIIEPUMEHT OCYIIECTBIICH MO IUIaHYy C
YUETOM TEXHUKHU 0€30IaCHOCTH U IPaBUJI pabOThI C BelIeCTBaMU U 000py1oBaHueM; [IposiBiieHbl OPraHU3alMIOHHO — TPYAOBbIE YMEHUS
(moxmepKUBaeTCst YUCTOTA pabodero Mecra, MopsA0K Ha CTOJIE, SKOHOMHO MCTIONB3YIOTCS peakThBbl) OTMeTKa «4»: PaboTta BeImonHeHA
IIPAaBUJIBHO, CJCJIaHbl IPAaBUIIbHbBIE HAOIIOACHUS U BBIBO/IbI, HO IIPU 3TOM 3KCIEPUMEHT IIPOBEAEH HE MOJHOCTHIO HJIU JIOMYIEHbI
HECYIIECTBEHHBIE OIMOKHU B paboTe ¢ BemecTBaMu U o0opynoBanueM. OTMeTka «3»: PaboTa BhIoIHEHa TPaBIIBHO HE MEHEe, YeM Ha
MIOJIOBUHY, WU JOIYIIEHA CYIIECTBEHHAs OIIMOKA B X0/€ SKCIIEPUMEHTOB, B 00BSICHEHUH, B 0POPMIICHUH pabOThI, COOIIOIEHUH ITPABUIT
TEXHHUKH 0€30IaCHOCTH IIpU paboTe C BeleCTBaMH U 000pyI0BaHHEM, KOTOPbIE UCTIPABIISIOTCS 110 TPEOOBAHHIO YUHUTEIIS.

Otmetka «2»: Jlomymienst 2 (1 6oiiee) CyniecTBeHHbIC OIIHMOKK B X0/1€ IKCIIEPHUMEHTA, B 00BSICHEHUH, B OOPMIICHHH PaOOTHI, B COOIIOACHUN
IIPaBUJI TEXHUKU O€30IIaCHOCTH IIpU paboTe ¢ BellecTBaMU U 000pYA0BaHHEM, KOTOPBIE yUYalIUIiCs He MOXKET UCIIPABUTH JaXe 10 TPeOOBaHUIO
YUUTEISL.

OneHka yMeHUH pelaTh 3KCepuMeHTaNIbHbIN 3a1aun OTMeTka «S»: [lnan pemeHust cocraieH npaBuibHO; [IpaBuiibHO OCyIIeCTBIIEH 000D
XMMHUYECKUX PEaKTHUBOB M 000pya0BaHus; [laHO MoHOe 00bsICHEHHE U clieNlaHbl BBIBOABI. OTMETKa «4»: IUIaH pelIeHus: COCTABIIECH MPABUIIBHO;
MPaBUIILHO OCYIIECTBJICH MOI00p XMMUYECKUX PEAKTUBOB U 000PYI0BaHUS, TIPU ITOM JIOMYIIIEHO HE 00Jiee 2-X HECYIIECTBEHHBIX OIMNOOK B
00BsicCHEHUH U BbIBOJIax. OTMETKa «3»: MJIaH PelIeHHs COCTABJICH MPABUIIbHO; MPABUIBLHO OCYIIECTBIIEH OI00P XUMUYECKUX PEAKTUBOB U
000pyI0BaHUs, HO JIOMYIIEHA CYIIIECTBEHHAs OIIMOKa B 00BICHEHUH U BhIBOJaX. OTMeTKa «2»: JlomyeHs! 2 (1 Oosiee) omuoOKy B TIaHe
peleHusl, B 1o00pe XUMHUUECKUX PEaKTUBOB M 000PY0BaHUs, B O0BSICHEHUHU U BBIBOJAX

Onenka yMeHU# pemaTh pacueTHble 3a1auu OTMeTka «5»: B oruueckoM paccykJ1€HUHU U pelIeHnH HeT OIMOOK, 3ajaua petieHa
paroHaIbHBIM criocoboM. OTMeTKa «4»: B TorudeckoM paccykKJIeHUU U PEIICHUH HET CYIIECTBEHHBIX OMHMOOK, HO 33/ja4a pelieHa He
paInMoHATBHBIM CIIOCOOOM WJTH JOIMYIICHBI HE OoJiee 2-X HEeCYIEeCTBeHHBIX omMuO0oK. OTMeTKa «3»: B mornyeckom paccyxaeHur HET
CYIIECTBEHHBIX OIMIMOOK, HO JOMYIIEHa CYIIleCTBeHHAas OIOKa B MaTeMaTH4eCcKuX pacueTax. OTmerka «2»: IMeroTcs cyniecTBeHHbIE OLTHOKH B
JIOTUYECKOM PACCYKJIEHUH U B PEIICHUHN

OrneHka MMCbMEHHBIX KOHTPOJIbHBIX paboT OTMeTKa «5»: OTBET MOJIHBIN U TPABUIbHBIN, BO3MOKHA HECYIlleCTBEHHAs omnoKka. OTMeTka «4»:
OTBeT He MOJIHBIN WK JIOMYyIIeHa He Ooiee 2-X HecylecTBeHHbIX omunOok. OTMeTKa «3»: PaboTa BbInosHEeHa HE MeHee, YeM Ha TMOJIOBUHY,
JOMYyIIeHa OJTHa CYIIECTBeHHAs! OIMOKA U MPH 3TOM 2-3 HecymniecTBeHHBIX. OTMeTKa «2»: PaboTa BBINIOJTHEHA HE MEHBIIIE, YeM Ha TTOJIOBUHY
WIN COJEPKHUT HECKOJIBKO CYIIECTBEHHBIX OMMOOK. [IpH OIleHKe BBINOIHEHUS MMCbMEHHON KOHTPOJIBHON pabOThl HEOOX0AUMO YUUTHIBATh
TpeboBaHus equHOTO opdorpaduueckoro pexxuma. OTMETKa 32 UTOTOBYIO KOHTPOJIBHYIO padOTy KOPPEKTUPYET MPEAMICCTBYIOIINE MTPH
BBICTABJIEHUU OTMETKHU 3a YETBEPTH, MOJIYrOJUE, TOI.



PesyabTaTsl
TpeboBanust K ypOBHIO OATOTOBKH BBITYCKHUKOB 8-9 Ki1accoB (OCHOBHOE o0111ee 00pa3oBaHue).
B pe3ynbrate n3yueHus XMMUH YYCHUK JOJDKCH:

3HATH/IIOHUMATH
. XUMHYECKYIO CUMBOJIMKY: CUMBOJIBI XUMUYECKHX 3JICMCHTOB, ()OPMYJIbI BEIIECTB ¥ YPABHCHHS XUMHUUCCKHUX PEaKIIU;
. BOKHEHIIINE XUMHUYECKHUE TOHATHS: XUMUYCSCKUH 2JIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEILHBIC AaTOMHASI U MOJICKYJISIPHASI MAaCChI, MOH,

XUMHYECKasl CBS3b, BEIIECTBO, KIAaCCU(UKAIIHSI BEIIECTB, MOJIb, MOJIIPHAST Macca, MOJIIPHBINA 00hEM, XUMUYECKas peakius, KIacCH(PUKaIUs
peaKuuid, SIEKTPOJIUT, U HEATEKTPOIUT, MIEKTPOIUTHYECKAS JUCCOLUALINS, OKUCIUTENIb U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHHUE;

. OCHOBHBIE 3aKOHBI XMMHUH: COXPAaHEHUSI MACChI BEIIECTB, IOCTOSHCTBA COCTABA, IEPUOJIUYECKUM 3aKOH;

YMETh

. Ha3bIBaTh: XUMHYECKHUE DJIEMEHTHI, COCJUHEHNS N3YYEHHBIX KJIACCOB;

. OOBSICHATH: (PU3UIECKUN CMBICT aTOMHOTO (TTOPSIKOBOT0) HOMEpa XUMHUYECKOTO AJIEMEHTa, HOMEPOB I'PYIIIBI M IEPHO0/Ia, B KOTOPOM

aJIeMeHT npuHauIekuT B [leproaudeckoii cucreme J1. M. MeHeneeBa; 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB 3JIEMEHTOB B IpejieiaX MaJbIX
MIEPUOJIOB U TJIABHBIX NOATPYIII; CYIIHOCTh peaKlUii HOHHOIO 0OMEHa;

. XapaKTepU30BaTh: XUMUYECKHE 3JIEMEHTHI (OT BOAOPO/Ia 10 KaJIbIIKs) Ha OCHOBE MX IoJioxkeHus B [lepuoandeckoii cucteme . .
MenzeneeBa 1 0COOCHHOCTEH CTPOSHUS MX aTOMOB; CBSI3b MEXKIY COCTaBOM, CTPOCHHUEM U CBOMCTBAMH BEIICCTB; XUMUYCCKUE CBOKCTBA
OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

. OTIPEETSATH: COCTAaB CBOMCTB MO UX opMynaM, MPUHAAIEIKHOCTh K OMPeIeTICHHOMY KJIacCy COeAMHEHUM, THITHl XUMUYECKUX PEaAKIIHiA,
BaJICHTHOCTh M CTETIEHb OKHCIIEHUS DJIEMEHTA B COSIMHEHUSX, TUIl XUMUYECKOM CBSI3U U COSAMHEHUSX, BO3SMOXKHOCTD MPOTEKAHUS peaklnuit
HOHHOT0 OOMeHa;

. COCTaBJIATh: (POPMYJIbI HEOPIraHUUECKUX COETUHEHNN U3YyUEHHBIX KJIACCOB; CXEMbl CTPOEHUS aTOMOB IepBbIX 20 371eMEeHTOB
Ilepunonnueckoii cucremsl 1. 1. MeHneneesa; ypaBHEHUS XUMUYECKUX PEAKIUH;

. o0pamaTbcsi XMMHUYECKOW MOCy 101 U 1Tab0paTOPHBIM 000PyI0BaHHEM;

. pacrno3HaTh ONBITHBIM ITyTEM: KHUCIIOPOJ, BOAOPO/I, YTIEKUCIBIN T'a3, aMMHUAK; paCTBOPBI KMCIIOT U COJiel, XJI0pHI-, Cyab(aT-, KapOOoHaT-
VOHBI,

. BBIUUCIIUTh: MAaCCOBYIO JOJIF0 XMMHUYECKOIO 3JIEMEHTA 10 (OpMYyJie COEAMHEHUS; MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE; KOJIMUYECTBO

BEIIECTBA, 00BEM MJIM MAcCy M0 KOJUYECTBY BELIECTBA; 00BEMY MIM MAacCe PEareHTOB WU MPOJYKTOB PeaKIH;
MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKOM 1eATEIbHOCTH U MTOBCETHEBHOM KU3HU IS

. 0€e30MacHOTo 0OpaIleHHsI C BEIIeCTBAMU U MaTepHallaMUu;

. AKOJIOTUYECKHU FPAMOTHOIO MOBEJEHUS OKPYXKAIOIIEH Cpeie;

. OLICHKHU BIUSHUS XUMUYECKOT0 3arpsi3HEHUS OKPYXKAIOILEH Cpe/ibl Ha OpraHu3M YelIOBEKa;

. KPUTHUYECKON OLIEHKH WH(OPMAIIUU O BEIIECTBAX, UCIIOJIb3yEMbIX B OBITY;

. MIPUTOTOBJIEHUSI PACTBOPOB 33JaHHOUN KOHIIEHTPALIUH.

. MPUOOPETEHUS MPAKTUYECKOTO OIBITA ASSITEIbHOCTH, PEIIECTBYIOIIEH MpodeccrnoHalbHOMN, B OCHOBE KOTOPOH JIEKUT JaHHBIN

yueOnbIit mpeameT (u3Mm. ot 10 HostOpst 2011 r. Ne 2643)



Tembl mo Ouosloruu ¢ Mcnosnb3oBanueM obopyaoBanusi uentpa «Touka pocta» marepuana B 8 kiacce

Ne° Kon-Bo WUcnonb3oBaHue
Tema Copaepyxanue LleneBas ycraHOBKa ypoka MnaHnpyemblie pe3ynbrathbl
n/n Yyacos o6opyaoBaHus

1 MeToabl nosHauuAa B | Mpaktuueckas paborta Ne 1 3HaKOMCTBO C OCHOBHbIMM 1 YMeHue nonb30BaThCcA Harpe- Jatumk  Temnepa-
XMMUU.  IKcnepu- «M3yyeHune ctpoeHuna nna- MeToAamMm HayKu BaTe/IbHbIMM NpUbopamu Typbl  (Tepmonap-
MeHTasIbHble OCHO- MEHU» HbIi), CNMMPTOBKA
Bbl XMMUK

2 MeToabl nosHaHuA B | JlabopaTopHblii onbiT No 1 3HaKOMCTBO C OCHOBHbIMM 1 OnpesensTb BO3MOKHOCTb Jatunk  Temnepa-
XMMUKU.  DKcnepwu- «[10 KaKoil TeMnepaTypbIMOXKHO | METOAAMM HayKM NpoBeAeHUs PeaKLmii M Mpo-LieccoB, | Typbl  (Tepmonap-
MEHTaNbHble OCHO- HarpeTb BelLe- Tpebytowumx Harpe- HbIi1), CMMPTOBKa
Bbl XMMUK CTBO?» BaHUA

3 MeToapbl nosHaHuA B | JlabopaTopHbii onbIT Ne 2 [atb npenctaBneHne 0 TOYHOCTY 1 YmeHwe BblbMpaTh Npubopbl Ana [atunk Temnepa-Typb
XMMUU.  Kcnepu- «M3MepeHMe  TemnepaTypb M3MEPEHWN LMG-pOBbIX AATYMKOB NpoBeAEHNA N3MEPEHUA, NAaTUHO- BbIiA,
MEHTaNbHbIE OCHO- Bbl | wynenms BOZb! C NMOMOLLbIO M aHaN10- TOBbIX |'|pV|60pOB Tpe6y|ou_||mx TOYHOCTM NOKa- 3aHUN. | TEPMOMETD,
XMMUU [aTuvKa TeMnepaTypbi 1 3N1eKTpuYecKkas

TepmomeTpar NANTKa

4 MeToabl nos3HaHuA B | JlabopaTopHblii onbiT No 3 ChopmnpoBaTh NPeACTaB- NeHue 1 3HaTb npouecckl, NpoTeKalo- e fatumk  Temnepa-
XMMUK.  IKcnepu- «OnpeaeneHme TeMnepary-pbl 0 Temnepartype nnasnexus, NPy NAaBNEHUN BELLECTBU UX Typbl  (Tepmonap-
MeHTa/IbHble OCHO- Bbl | njapneHus v KpUCTAN- MM3ALMH 06paTMMOCTV NNaBAEHMA U KpUCTanamsaumm HbIi)
XMMnUn Me-ranna» KpMCTaﬂﬂVBa-

Lmu

5 [MepBoHayvaibHble JlabopatopHbiid onbIT No 4 JKCnepuMmeHTanbHoe 1 YMeTb 0TANYaTb BOLOMPO- BOAHYIO [laTumnK anekTpo-
XMMUYECKHE NOHA-TUA. | «OnpegeneHue BOZONPO- BOAHOI | OMPEAENeHne AuCTuAn- BOAY OT AUCTUANMPO-BAHHOM, 3HaTb, | MPOBOAHOCTH,
Yucrble Bele-cTBa u W AUCTUNNMPOBAH-HOM BOZbI» POBaHHO 1 BOZONPOBO- noyemy A9 NpoBeaeHns uMdpoBon Mu-
cmecu [HOW BOAbI 3KCNEPUMEHTOB UCMONb3YIOT Kpockon

AVCTUANNPOBAH-
Hyt0 BOAY

6 lMNepBoHavanbHble [leMOHCTPALMOHHBIA 3KC- N3yyeHne xummyeckmx se- 1 YmeTb oTAnYaTh dU3nYeckmne [atuuk Temnepa- Typbl

XMmudyeckue noHA-tuA. | nepumeHt Ne 1 «Boigene-Hue NeHun NPOLLECChl 0T XUMUYECKUX pe- NAaTUHOBBI

dusnyeckune n
XMMUYECKMe siBne-

HUA

M NOornoweHne Ten- na —
NMPU3HAK XUMnye-

CKOWA peakLumn»

aKkuui




I=

TE

[podonxeHue
Ne° Kon-Bo WUcnonb3oBaHue
Tema Copaepxanue LleneBas ycraHOBKa ypoka MnaHnpyemblie pe3ynbrathbl
n/n yacos o6opyaoBaHus
7 MepBOHa4aNbHble [leMOHCTPaLIMOHHbIN IKC- N3y4yeHune apneHnit npu 1 3HaTb, YTO NpU NpOTeKaHUM peakumit| Mpubop ana onbITos
XMMUYeCK1e NoHs- nepumeHT Ne 2. «Pa3fioe-H1e | pasNoMKeHWUM CNOMHbIX Be-LLECTB MONEKY/bl BELECTBPA3PyLAoTCa, @ | € 3N1eK- TPUYECKUM
TnA. MNpocTble n BO/bl 3N1EKTPUYECKUM TOKOM» aTOMbI CO- XPAHAOTCA (419 BEWECTB | TOKOM
CNOXHble Belle- CTBA C MOJIEKYNAPHBIM CTPOEHUEM)
8 MepBoHayanbHble [leMOHCTPALLMOHHBII 3KC- JKcnepuMeHTanbHoe [0Ka- 1 3HaTb pOPMYNMPOBKY 3aKOHAM Becbl 31eKTPOH-Hble
XMMUYECKMe NOHS- nepumeHT No 3. «3aKoH co- 3aTeNbCTBO AEeNCTBUA 3aK0-Ha YMeTb NPUMEHATb €r0 Ha NpPaKTuKe,
THA. 3aKOH coxXpa- XpaHeHUs Macchl Be- LWecTs» NPy peLleHUn pac-4éTHbIX 3a4au4
HEeHMA macchl Be-
wecTs
9 Knaccbl HeopraHu- [leMOHCTPAUMOHHBIM  3KC- | IKCMepuMeHTanbHO  onpe- 1 3HaTb 06BEMHYIO 40NHO CO-CTaBHbIX | Mpubop Ans
Yecknx coeguHe- HU. | nepumeHt Ne 4. «Onpege- | AenuTb  coaepyaHuWe  Kuc- yacTew Bo3gyxa onpezeneHns co-
Cocras BO3- ayxa NeHwe cocTasa BO3ayxa» N0pPOZa B BO3AyXe CTaBa BO34yxa
10 | Knaccbl HeopraHu- MpaKkTnyeckas paborta No 2 CMHTE3 CONN U3 KMCAOTDI U 1 YMeTb NpOBOANTL NPOCTEN- Ke Undposoit mu-
YECKMX COeAMHE- HUA. «MonyyeHne MegHoro ky- OKcuAa meTanna CUHTE3bl HEOpraHuye- CKUX KpocKon
CBoiicTBa KMCAOT. nopoca» BELLECTB C UCNO/b30BA-HUEM
WHCTPYKLUK
11 Pacteopbl JlabopatopHbiit onbIT N2 5 Mccneposatb  3aBMCMMOCTb 1 WmeTb npeacTaBneHe 0 pa3-Hoil [atumk Temnepa- Typbl
«/3yyeHine 3aBUCHMOCTH pacTBOPUMOCTU  OT  Temne- 3aBUCUMOCTH PACTBOPU- MOCTH NAaTUHOBBI
PacTBOPMMOCTH BELLECTBAOT paTtypbl BELL,eCTB OT TeMnepa- Typbl
Temneparypbi»
12 | PacTtsopbl NlabopaTopHbii onbIT N 6 Moka3aTb 3aBMCUMOCTb 1 YmeTb Ucnonb3osath LMdpo-Boii Lindposoi mu-
«HabniogeHue 3a pocTom PacTBOPMMOCTH OT Temne-paTypbl MWKPOCKON A8 U3y4e- HUA KpocKon
KpMCTannos» bopMbl KpUCTanNoB
13 | PactBOp®I. NabopatopHbiii onbiT Ne 7 ChopMMPOBaTL NOHATUS 1 Umetb npeActasneHme o pas- | Jaruuk remnepa-Typol

«MepecblleHHbIA pac-TBOP»

«pa3baB/eHHbI pacTBop»,
«HACbILLEHHbI PacTBOP»,
«MEePECbILLEHHbI PacTBOP»

JINYHON HaCbILWEHHOCTKN pac- TBOPa
pacTBopAemMbIM BeLLe- CTBOM

NNaTUHOBDIN

BEUWUX

v130d '\ VIhOL
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[lpodoskeHue

MpodoskeHue
Ne° Kon-Bo WUcnonb3oBaHue
Tema CopaepyxaHue LleneBas ycraHOBKa ypoka Mnanupyembie pesynbTaThl
n/n yacos o6opyaoBaHus
14 | Pactsopbl MpaKTnyeckan paborta Ne 3 ChopmmnpoBaTb NpeAcTaB- NeHUE 1 YMeTb OnpeaensTb KOHUEH- Tpaumlo | [aTyMk onTuye-cKoi
«OnpeaeneHme KOHLEH- 0 KOHLEHTPaLuMK Be- LiecTBa W pacTBOPA, UCNONL3YANHCTPYKLMIO MA0THOCTH
METPUYECKMM NO Kannbpo-
BOYHOMY rpadmky»
15 | Kpucrannorugpa- ol NabopatopHbiit onbiT N 8 ChopmupoBaTb MOHATME 1 3HaTb cnocobHOCTb KpucTan- Aatumk Temnepa- Typbl
. NIOTMAPATOB pa3pyLaThca Npyu NA3TUHOBBI
«Onpegenexue TemnepaTy-pbl «Kpuctannorngpat» ap paspy p
Pa3NOKEHNA KPUCTaSI- HarpesaHuu
norugpata»
16 | Knaccol Heoprau- MpakTuyeckas paborta Ne 4 ChopmmnpoBaTb NpescTas- 1 Ymetb onpegenats pH pac- Jatuuk pH
YeCKWX COeAMHE- HUA. «Onpegenetue pH pacTso-pos neHve o pH cpesbl Kak xa- TBOpPOB
OcHoBaHuA KUCAOT U LenoYein» PaKTEPUCTUKM KUCIOTHO- CTH
pacTBopa
17 | Knaccbl HeopraHu- NaBopatopHblit onbIT Ne 9 ChopmupoBaTb NpeacTaB-neHne 1 MpumeHATb ymeHua no onpe- | [atink pH
YeCcKuX COeAMHe- HHUA. «Onpepenetme pH pas-nnunbix | O Wkane pH aenennio pH B MpaKTUYecKow
OcHoBaHuA cpep» AeATeNbHOCTH
18 | Knaccbl HeopraHm- Na6opatopHbiit onbIT Ne 10 IKCNepUMEHTaNbHO fOKa- 3aTb 1 MoHMMATb CYLLHOCTb NpoLec-ca Jatunk pH, posa-Top
YECKMX COeaMHe- HUI. | «Peakuua HelTPaan3a- Liuuy. XUMMUYECKME CBOMCTBA HeMTPaNn3aLMm 1 NPUMe-HATL 06bEMA KMA-KOCTH,
XuMMyeckme CBOWCTBA ,ClEMOHCTpaLIMOHHblﬁ OCHOBaHWM npotecc HeﬁTpaﬂVBa' UMn Ha 6|'OpETKa, AaT4yuK
OCHOBa- HW aKkcnepumenT Ne 5 «OcHo- NpaKTuKe Temnepa- Typbl
BaHuA. TennoBoii apdekT MNIAaTUHO- BbIW, AaTHMK
PeaKLmM T’MAPOKCHAA Ha- TPUA C AdB-NEHNA, MArHUT-
YIEKUCbIM ra30M» HaA MELlanka
19 | CaoiictBa Heopra- NabopatopHblit onbiT Ne 11 Ncnonb3oBaTb NONYYEH- Hble 1 YmeTb onpesenatb KUCnoT- Jatumk pH

HUYECKMX COeaM-
HEeHUM

«Onpe,a,eneHme KWMCNOTHO-CTU
noysbl»

3HaHWA AnAa onpeae-neHuna
KWMCNOTHOCTKU pac-TBOPOB

HOCTb No4B

v1>0d '5 VIhOL

BEUWUX
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Ne 6 «Temnepatypa nnas- NeHus

d)mamqecmx CBOIICTB Be- LecTs

CTaIINYECKMX pELIJéTOK no

[podonxeHue
Ne TeMma CopepyxaHue LleneBass yctaHOBKa ypoka Kon-so MnaHupyembie pesynbTaThl Wcnonb3osanne
n/n P y P yacos Py pe3y. o6opynoBaHus
20 Xumuueckan cBAsb JleMOHCTPaLLMOHHbIN OMbIT lMoKa3aTb 3aBUCMMOCTb 1 YMeTb OnpesensTb TN Kpu- flatunk Temnepa-Typel

NAATUHO- BbIM, AATYMK

umnaumu. CunbHble u
cnabble 3N1eKTPO-AUTbI

TPOAUTLI»

[aT4YMKa 3NEKTPONPO-BOAHOCTU

BELLLECTB C Pa3HbIMUTMNAMM OT TUNa XMMMUYECKOMCBA3M Temnepatype NaaBaeHnA TeM-NepaTypbl  Tepmo-
KPUCTaNINYECKMX PELLETOKY NapHbIn
Tembl mo OuosiorHu ¢ Hcnosib3oBaHueM obopynoBanusi nentpa «Touka pocta» B 9 kimacce
Ne Tema Copep)xaHue LleneBas yctaHoBKa ypoka | Kon-Bo MnaHupyemblie pesynbraThbl Wcnonb3oBaHue
n/n Yyacos o6opyaoBaHus
1 Teopwa anekTpo- [leMOHCTPaLLMOHHbIN ONbIT MokasaTb, YTO pacTope-Hue 1 3HaTb, UTO pacTBoOpe- [latuuk Temnepa- Typbl
QMTU4ECKON Amcco- Ne 1 «Tennosoit adpdekt BELLECTB UMEET pAf, HWe — GU3MKO-XUMUYECKU T NNaTMHOBbLIN
Unauum PacTBOPEHWA BeLlecTs B MPU3HaKOB XNMU4ECKOM npotiecc
BOAEY peakumm
2 Teopwa anekTpo- MpakTnyeckas pabota Ne 1 BBefeHuUe NOHATUIA «3Nek- 1 YMeTb 3KCNepPUMEHTANbHO [laTumk anekTpo-
JMTMYECKOM ANCCO- «3NIEKTPOMTHI M HEINEK- TPOAUT» U KHEINEKTPO- INTY ONPeAEeNATb 3NEKTPONTBI U NPOBOAHOCTM
umaumm TPONUTHI» HEe3IeKTPONUTI
3 Teopwua anekTpo- JlabopatopHbiit onbit No 1 ChopmmpoBaTh NPESCTaB-NeHNE O 1 3HaTb, KaKoe BAMAHWE OKa- [Jlatumk anekTpo-
JMTUYECKOM ANCCO- «BAMAHWE pacTBOpUTENsHa B/IMAHUM PACTBO-PUTENA HA 3bIBAaeT BOZA Ha AMCCOLMA- LMIO NPOBOAHOCTM
umaumm AUCCOLMALMIO» ANCCOLMALMIO SNEKTPONNTA BelLecTsa
4 TeopuAa anekTpo- NabopatopHbiit onbit No 2 JKCcneprMeHTaNbHO BBECTM 1 YmeTb onpeaenatb CUbHbIE U [aTumk anekrpo-
JMTUYECKON ANCCo- «CUAbHbIE U Chabble 3neK- NOHATME «CNabblii 3neK- TPOAUTY Cnabble 3NEKTPOAUTBI C NO- MOLLbID | MPOBOAHOCTM

BEUWUX

v130d '\ VIhOL
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MpodoskeHue
N2 Tema Copep)xaHue LleneBas ycraHoBka ypoka | Kon-Bo Mnanupyemble pesynbTathbl Wcnonb3oBaHue
n/n yacos o6opyaoBaHus
5 Teopwsa anekTpo- JlabopatopHbiit onbiT No 3 CpopmmpoBsaTb NpeacTas- 1 3HaTb 3aBUCMMOCTb I/IEKTPO- [aTumnK anekTpo-
JUTUYECKOM Amncco- «3aBUCUMOCTb INEKTPO- NIeHne 0 3aBUCUMOCTH NPOBOAHOCTM PACTBOPOB OT npoBOAHOCTU
umaumm NPOBOAHOCTY PacTBOPOB 3/1EKTPONPOBOAHOCTH pac- KOHL,EHTPaLMM MOHOB
CWU/IbHbIX 3NEKTPONUTOB OT TBOPOB OT KOHLEHTPALMK
KOHL,EHTPaL“n MOHOB» NOHOB
6 Teopua anexTpo- MpakTnyeckas pabota No 2 3aKkpenuTb NpeacTaBieHneo 1 YMeTb 3KCNepuMeHTaIbHO [atuuk anexTpo-
JMTUYECKOM AnCCo- «OnpeseneHue KoHLeH- TpaLwy 3aBMCUMOCTY 3N1EKTPO- onpeaenaTb KOHLEHTPALMIO COnu NPOBOAHOCTM
umnaumm CO/IM MO 3NEKTPO-NPOBOAHOCTH NPOBOAHOCTH PaCcTBOPOB OT B PacTBOPE C NOMOLLbIOAATYMKA
pacTBopa» KOHLLEHTPaLMM MOHOB 3/1EKTPONPOBOAHO- CTH
7 Teopua anekTpo- NabopatopHbiid onbIT No 4 WUccnepoBaTb  0COBEHHOCTH 1 MPUMEHATb 3HAHWMA O peak- Luu [atunk anekTpo-
JMTUYECKOM Ancco- «B3aVIMO/EICTBME TAPOK- C1Aa MPOTEKAHUA PeaKUMn Hel- HelTpanuM3auMm B UHbIX NPOBOAHOCTH,
umnaumu, 6apus C CEPHOI KNC- NOTON» Tpanusaunm ycnoBuax [03aTop 06béma
PeaKLum MOHHOTO KUAKOCTH, Bio- peTka
obmeHa
8 Teopua anekTpo- NabopaTopHblit onbIT N 5 JKCNepUMEHTaNbHO NOKa-3aTb 1 3HaTb, YTO BCE pacTBOpMMble B | [laTumMK 3neKTpo-
JMTUYECKOM amncco- «06pa3osaHme coneil am- 06pa3oBaHKe MOHOB NpU BOZE COMM ABAAIOTCA CUMb- HbIMM | MPOBOAHOCTM
umnaumm MOHMS» peaKLmM1 ammMuaKa ¢ 3NEKTPONUTAMM
KMCnoTamm
9 XuMuyeckue peak- NabopatopHbiii onbIT N 6 U3yyeHne oKUCAUTENbHO- 1 WUmeTb NpeAcTaBaeHme 0 Te- [atunk Temnepa- Typbl

umu.
OKucantenbHo-
BOCTaHOBUTE/b-
Hble peakuum
(OBP)

«M3ydeHne peaKkuuu B3au-
MOZENCTBUA CyNbGUTA Ha-TPUSA
C NePOKCHUAOM BOAO-POAAY»

BOCCTaHOBUTE/NbHbIX NMPO-
L,eccos, NpoTeKkatoWwmx c
BblIAENEHNEM SHEPTUN

nnosom apdeKTe oknUcaU-
TeNbHO-BOCCTAHOBUTE/IbHBIX
peakuui

NNaTUHOBBIN

v1>0d '5 VIhOL
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[podonxeHue
N2 Tema CopeprkaHue LleneBas ycraHoBka ypoka | Kon-Bo MnaHnpyemblie pe3ynbrathbl Wcnonb3oBaHue
n/n yacos o6opyaoBaHus
10 | Xumuueckue peak- JlabopatopHbiit onbiT No 7 [lokasatb, 4TO B npouecce 1 MmeTb npeacTaBneHMA O pa3- [Jatumk pH
ummn. OBP «M3meHeHme pH B xoge npotekaHua OBP BO3MOX- HO JIMYHbIX NPOAYKTaX OKUCAU- TEALHO-
OKUC/IMTENbHO-BOCCTAHO- 0bpa3oBaHWe KUCNOTbl UK BOCCTaHOBUTENbHBIX PEAKLMI
BUTE/IbHbIX peaKLLit» Lenotm
11 | Xummyeckue peak- NlabopaTtopHblit onbIT Ne 8 KonnyectBeHHO oxapakTe- 1 3HaTb, YTO MeTanAbl ABAAIOT- €A | [laTuuK Hanpsaxe-
ummn. OBP «CpaBHUTENbHARA XapaKTe- pU30BaTb BOCCTAHOBUTE/b-HYIO BOCCTAHOBUTENAMM C pa3- HOW | HMA
PUCTUKA BOCCTAHOBMTENb- HOJA CnocobHOCTb MeTan- 0B BOCCTaHOBUTE/IbHOM cno-
CnocobHOCTU MeTan- 0B cobHOCTbIO
12 | Xumuueckne  peak- | [leMOHCTPaLMOHHbIe onbl- Thl NO M3yunTb 3aBMCMMOCTb  CKO- 2 3HaTb 3aBUCMMOCTb CKOPOCTM Npubop ans nn-
umn. CkopocCTb Xxu- | 2 «M3yyeHne BAMA- HUA | POCTU peakuuu OT Pasnny- Hblx PeaKkuMu 0T pa3nnyHbIX Gak- TOPOB | AtOCTpaLM 3aBu-
MWYECKOI peaKLmm pa3nnuHbix  $aKTopoB Ha | ¢daKTOpoB — TemnepaTtypbl, KOH-LEHTPALMK CMMOCTM CKOPO- CTH
CKOPOCTb peakumm» pearnpyroLLmx Be-LLeCTB, XMMMYECKOI peaKkLmm
KaTasM3aTopa, NPMUPO-Abl BELLECTB, OT YCNO-BUiA
NAOLAAN CONPUKOCHOBEHMA
BELLECTB
13 | Hemetannsl. [ano- JleMOHCTPaLLMOHHBIN OMbIT JKCnepuMeHTabHOE U3y-4eHue 1 3HaTb GU3MYECKME M XUMUYE-CKME Annapart gna
reHbl Ne 3 «/3yueHne pusnue-ckux GU3NYECKMX U XM- MUYECKMX CBOWCTBA ra/IOreHOB. NPOBEAEHNA XU-
Y XMMMUYECKMX CBOICTB CBOWCTB X/10pa YMeTb 3anuncbiBaTh YpaBHe- HUA MMWYECKMX NPO- LLeccoB
X/10pa» peakumit ranoreHos ¢ me-tannamu, | (AMNXP)
HEMETaNNIaMM, UX Pa3NYHYIO
OKWUCUTENbHYIO CNOCOBHOCTL
14 lanoreHbi MpakTuyeckas pabora No 3 Onpegenutb cofepiKaHue 2 YMeTb NPUMEeHATb UOHOCe- [atumnk xnopua-noHos

«Onpegenexure cogepxa-Hua
X/I0PUA-MOHOB B NMUTLEBOM
Boge»

XNOPUA-MOHOB B MCCAEAY- EMbIX
pacTBopax

NEKTUBHblE AaTYMKU

BEUWUX

v130d '\ VIhOL
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MpodoskeHue
N2 Tema CopeprkaHue LleneBas ycraHoBka ypoka | Kon-so MnaHupyemble pesynbTaTbl WUcnonb3oBanme
n/n yacos o6opynoBaHus
15 | Ceposogopog, [leMOHCTPaLMOHHBIA OMbIT: U3yumnTb nabopatopHble cnocobbl 1 3HaTb NabopaTopHble cnoco- bbl Annapat ans
cynbduabl «MoNy4eHme CepoBOAOPO-Aa M no/y4eHns cepo-BoJopOAa, ero nosy4eHnA CepoBoAopO- Aa, ero npoBeaeHus Xu-
W3y4eHue ero CBONCTBY. CBOICTBA WCBOWCTBA CyNbdUA0B d13MYECKME 1 XUMU- YeCKMe MUYECKUX peak- Lni
NaBopaTopHbiit OMbIT: CBOMCTBA. YMETb NPO-BOAUTD (ANXP), npu-6op ans
' KayecTBEHHbIE peaKLynm Ha nosyye- HWA rasos M
«CuHTe3 cepoBofopoAa.
KaqecrseHHpble pAeaf()uﬂm Ha CepoBOAOPOA U CONM annapat Kunna
CenOBOOPOA, 1 CYIbOH- bl CepoBOAOPOAHON KUC- N0THI,
POBOAOPOA 1 CY A COCTaBAATb COOTBET- CTBYIOLNE
YPaBHEHMA XMMM- YECKUX peaKLmit
16 | Hemetannbl. OKcu-apl [leMOHCTPaLIMOHHbIN ONbIT U3yumTb cBOIICTBA CEPHU- 1 3HaTb PU3NYECKME N XMMUYE-CKME Annapart ans
cepbl. CepHu- cTas Ne 4«M3yyenue ceoiicTs CTOro rasa CBOICTBa CEPHMCTOrO rasa. YmeTb npoBeaeHNA Xu-
Kucnota CEPHWCTONO ra3a ¥ CepHU-CTOi 3anMCbIBATb YPABHEHWA peaKLyil MUYECKMX peaK-Lini
KMCNOTbI» rasa c BOAOW, CO Weno4amm (ANXP)
17 | Hemetannbl. Am- NabopaTopHblit onbiT N2 9 JKcnepumeHTanbHO AOKa- 3aTb 1 3HaTb, YTO PacTBOP aMMMUaKaB [Jlatumk anekTpo-
MMaK «OCHOBHbIE CBOMCTBA aM- NPUHaANEKHOCTb Pac-TBOPA BOZe — CNabblii 3NeKTPO-NT. NPOBOAHOCTH
MUaKa» aMmuaka K cnabbim YMeTb onpegenatb 3T0 CBOWCTBO C
3/1eKTPONUTAM MOMOLLIO AaTuM-Ka
3/1eKTPONPOBOAHOCTH
18 | Okcmug asota (IV) [leMOHCTpaLMOHHbIe OMbl- Thi: N3yunTb NPOMBILLAEHHbIE U 1 3HaTb NPOMbILLNEHHbIE U 13- TepmopesncTop- Hblit

«MonyyeHue okcuaa asota (IV) u
M3y4yeHWe ero CBOMCTBY;
«OKucneHne ok-cuaa asota (I1)
[10 okcuaa asorta (IV)»;
«B3aumopeit- cTBue okcnaa
a3ota (IV) ¢ BogoM 1 KUCNOPOAOM,
No-NyYeHNe a30THOI KUCIO- Thbi»

nabopatopHble cnocobbi
NoNy4YeHns oKcuaa aso-
Ta (IV), ero csoiictea, npu-
MEeHeHMe B NPOU3BOACTBE
a30THOM KMUCAOTbI

BopaTopHble CNocobbl NONY- YeHHA
okcuza asota (IV), ero dusnueckue
W XMMMUYECKMe CBOICTBA. YMETb
COCTaB/ATb COOTBETCTBYHOLME
YPaBHEHUAXUMUYECKUX PEAKLIMHA,
YMeTb 06BACHATL NPUMEHE- HUE
okcuaa asora (IV) B npo-u3soacTse
a30THOM KUCNOTbI

[aT4nK Tem-
nepaTypbl, AaT4MKpH,
DaTUMK 3/1eK-
TPONPOBOAHOCTH,
annapart gas npo-
BEAEHMA XUMMYe-
CKMX peakuuni
(ANXP), marHuT- Has
MeLasKa
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Ne Tema Copnep)xxaHue LleneBas yctaHoBka ypoka | Kon-Bo MnaHnpyembie pesynbraTtbl Ucnonb3oBaHune
ca/n Yyacos o6opynoBaHus
19 | AsoTHaA Kucnota meé | MpakTuueckas paborta Ne 4 IKCnepumeHTanbHo onpe- 2 YMeTb MCnonb30BaTh MOHOCE- [JlaT4nK HUTPAT-MOHOB
conm «OnpeaeneHme HUTPAT-MOHOB B [eUTb COZepKaHue Hu- Tpar- NEKTUBHbIE AATYMKM ANA
nUTaTeNIbHOM pPacTBope» MOHOB B pacTBOpax onpeseneHns WOoHOB
20 | MuHepasbHble NabopatopHblit onbiT Ne 10 JKCNepUMEHTaNbHO Pa3nu-yaTb 1 YMeTb 3KCNepUMEHTaIbHO [laTumnk anekTpo-
yaobpeHus «OnpeaeneH1e ammmay- Hoi MOYEBUHY U MUHE- panbHble onpesenaTb MOYeBUHY NPOBOAHOCTM
CeANTPbl U MOYEBUHbI» yaobperus
21 | MeTtannbl. Kanb- NabopatopHblit onbiT No 11 IKCNEePUMEHTANbHO YCTa- 1 3HaTb CBOICTBA COEAMHEHUI [atumk anektpo-
unit. CoegnHeHus «B3aumopeiictene  ussect- | HOBUTD obpasoBaHue KanbLmMA W ero 3HayeHne B Npupoae | MPOBOAHOCTH,
Kanbuma KOBOI BOAbI C YIJEKUCIbIM CpeaHen 1 Kucnom conu N KM3HM YenoBeKa MarHuTHaa me-
rasom» lwaska, npubop ans
NOJyYeHUA ra3oB un
anna-pat Kunna
22 Metannbl. Heneso JlabopaTopHbiit onbIT No 12 Wccneposatb npotecc 1 3HaTb, YTO NpoLecc Koppo- 3un | [atunk Aasnequsa
«OKUCNEHME Kenesa BO 3NETPOXMMMUYECKOIA KOPPO-34M MeTannos npoTeKaeT B
BNAKHOM BO3ZyXe» Kenesa B BO3ayxe NPUCYTCTBMM BOLbI U KMUCNO- POAa.
3HaTb aKTopbl, YCKO- pAlLLne
npouecc Kopposum
w
N
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