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IMosicuuTenanLHas 3aNIUCKA

PaGouast mporpamma mist 8-9 KiaccoB 001Ie00pa30BaTeIbHBIX YUPEKICHUN

(6a30BBIil YPOBEHB).

PabGowas mporpamMma  cocraBieHa B COOTBETCTBMM C TpeboBanmsimu DexepanbHOrO
roCy/IapCTBEHHOI0 00pa30BaTeIbHOTO CTAaHJIApPTa OCHOBHOTO oO0mIero oOpa3oBaHHUs BTOPOTO
nokosieHusi, [IpumepHoil mporpamMmbel OCHOBHOrO oOIIero oOpa3oBaHUS MO XMMHHU M aBTOPCKOM
[Iporpammel kypca xumun a1 8-9 Ki1accoB 001e00pa3oBaTeNbHBIX yUpexaeHu(0a30BbIi YPOBEHD)
O.C. Tabpuensna (2012roma). Hacrosimmas nporpamma yduThIBaeT pekomeHjpauuu I[IpumepHoit
IPOrpaMMBbl IO XUMUU 711 OCHOBHOM LIKOJIBI.

PaGouass mporpaMma MO XUMHUHU: KOHKpETH3UpyeT moyiokeHus DyHaameHTanbHOro sjapa
coJiepKaHusl O0y4eHHsI XUMHUH C YIETOM MEXKIIPEIMETHBIX CBA3EH YUEOHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA; OTPEICISIET MOCIIeI0BATEIBbHOCTh H3YUCHHUS SAMHUI] COJICPKAHUS 00yUSHHSI XUMHUH
u ¢opmupoBanus (pa3BUThsA) OOHIMX YYEOHBIX U CHEHU(PUYECKHX MPEIMETHBIX YMEHUU; MacT
OPUEHTUPOBOYHOE pacrpezesieHne yueOHOTO BpeMEHH IO pasjiejlaM U TeMaM Kypca B MOJIATbHOCTH
«HE MEHEee).

ConeprkaHue MporpaMMbl HAalpaBICHO HAa OCBOCHHE 3HAHWH M HA OBJIAJCHUWE YMEHHUSIMH Ha
0a30BOM ypOBHE, 4TO COOTBEeTCTBYyeT OOpa3oBaTenbHOU mporpamme MIKoJbl. OHa BKIIOYAEeT BCE
TEMBI, MpPEAyCMOTpPEeHHbIE (efepalbHbIM T'OCYAapCTBEHHBIM O00pa30BaTENbHBIM  CTaHIAPTOM
OCHOBHOT'0O 00111ero 00pa3oBaHus 0 XMMUU M aBTOPCKON MPOTrpaMMoil yueOHOro Kypca.

[Iporpamma kypca «XWMHH» IOCTpPO€HA HA OCHOBE CIUPAIBHON MOJENH, MpeaycMaTpHUBAIOLICH
MIOCTETICHHOE Pa3BUTHE U YIIIyOJeHNUE TEOPETUIECCKHUX MPEACTABICHUH TPH JIMHEIHHOM 03HAaKOMIICHUH

C SMIITUPUYCCKHUM MATCpHUAJIOM.

B npeaMeTax CCTCCTBCHHO-MATCMATUYCCKOI'0 MUKJIA BCAYINYIO POJIb HUIPACT IIO3HABATCIIbHAA
ACATCIIBHOCTD U COOTBCTCTBYIOIIIUC el MOo3HaBaTEIbHBIC y‘Ie6H]':>Ie aerictBusa. B cBsA3u ¢ 3THM

OCHOBHBIMH L EJIAMU Oﬁy‘le}ll/lﬂ XHMMHHU B OCHOBHOM IIIKOJIC SIBIISTFOTCS:

1) dbopmupoBanue y oOydaromuxcsi yMEHuUsl BUJETh U IOHUMATh LIEHHOCTh 00pa30BaHUsl, 3HAUUMOCTb
XMMHUYECKOTO 3HAHUS ISl KaXK/I0TO YeJI0BEKa HE3aBUCUMO OT €ro NMpo(ecCHOHANIBbHOM e TebHOCTH;
yMEHUSl paziauyaTh (akThl W OLEHKH, CPaBHHUBATh OICHOYHbIE BBIBOJBI, BHUIETh HX CBS3b C
KPUTEPUSAMHU OLEHOK M CBSI3b KPUTEPHUEB C OINpPENEICHHON CUCTEMON LIEHHOCTEH, (hOpMyIUpoBaTh U
000CHOBBIBATh COOCTBEHHYIO MTO3HIINIO;
2) dopmupoBaHUEe Yy 00yUYaIOMIUXCS LIEIOCTHOTO MPEACTABIECHUS O MUPE M POJIM XUMHU B CO3/IaHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHbI MHUPA; YMEHHUS OOBACHATH OOBEKTHI M IPOLECCHI
OKPY’KaroIlleW JEeUCTBUTENBHOCTH — IPUPOJHOM, COLUAIBHOW, KYJIbTYPHOM, TEXHHUYECKOW CpE.bl,
UCIIOJIBb3YsI U1 3TOTO XMMHYECKHE 3HAHMUS;

3) mpuoOpeTeHue 00yJaIONUMUCS OTBITa PAa3HOOOPA3HOU IEeATENHHOCTH, TIO3HAHUS H CAMOTIO3HAHHS,



KJIFOYEBBIX HABBIKOB (K/IIOUEBBIX KOMIIETEHTHOCTEH), MMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHUE JUIS
pa3IMYHBIX BUAOB JEATENBHOCTH: peIICHHUs MpoOjeM, MPUHATHA pELICHUH, MOMCKA, aHaluu3a M
00paboTku WH(pOpMAIMK, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEPEHUH, COTPYAHUYECTBA,

0€e30I1aCHOTO O6paH_IGHI/IH C BeIECTBaAaMH B HOBCGI[HCBHOﬁ KH3HU.
OBIIAS XAPAKTEPUCTUKA YUEBHOI'O IIPEIMETA

B cootBerctBun ¢ denepanbHbIM rocyAapcTBEHHBIM 00pa30BaTeNIbHBIM CTaHJAPTOM OCHOBHOIO
oOuiero oOpa3oBaHMsl yyaluMecs JOJDKHBI OBJQJE€Th TAaKUMH MO3HABaTEeNbHBIMH  y4eOHBIMU
NEHCTBUSAMH, KaK yMeHHEe (HOpMyIHpoBaTh MPoOIEMy U THIIOTE3Y, CTAaBUTh LIEIH U 3a/1a4H, CTPOUTH
IJIaHbl JOCTUKEHUS LEJeH M pEelIeHHs MOCTaBJIEHHBIX 3a7a4, MPOBOJUTH SKCHEPUMEHT U Ha €ro
OCHOBE J€JIaTh BBIBOJBI U YMO3AKJIKOYEHUS, MPEACTABIATh UX U OTCTaUBaThb CBOK TOUYKY 3PEHHS.
Kpome 3TOro, ydammecs OOJKHBI OBJIAJETh IPHUEMaMH, CBS3aHHBIMH C ONPEIEICHUEM IOHSATHUI:
OTpaHMYMBATh MX, OIMCHIBATH, XAPAKTEpU30BaThb U CpaBHUBATh. CJE€I0BATEIBHO, NMPU HU3YyYEHUHU
XUMHUH B OCHOBHOM IIKOJIE YJalluecs AOKHBI OBJIaIeTh YUeOHBIMU ACHCTBUSAMHE, TO3BOJISIONIMMHA UM
JIOCTHYb JIMYHOCTHBIX, MPEMETHBIX U METAIPEAMETHBIX 00Pa30BaTENbHBIX PE3YyIbTaTOB.

[Ipennaraemas mporpamMma o XMMHMU PacKpbIBaeT BKJIAJ y4eOHOrO INpeAMeTa B JOCTUKEHHE
neneil OCHOBHOTO oOO0ImIero oOpa3oBaHUS M OIpENeNisieT BaKHEHIINME COJepKaTelbHbIC JIMHUU
npeaMera:

* «BEILECTBO» - 3HAHHE O COCTaBE M CTPOCHUU BEILIECTB, UX CBOWCTBAX M OMOJIOIMYECKOM
3HAYCHUH;

* (XMMUYECKAsl peakIus» - 3HAHUE O NPEBPAIICHUSIX OJHMX BEUIECTB B APYIrHE, YCIOBHIX
NPOTEKAHMS TAKUX MPEBPALICHUN U CIIOCO0aX YIPABJICHUS PEAKLIUIMHU;

* KIpUMCHCHHUEC BCLICCTB» - 3HAHUC U OIIBIT 0e30macHoro O6paHIeHI/IH C B€HIICCTBaMHU,
MaTcpuaiaMu U IpoucccamMmu, H606XOZ[I/IMBIMI/I B 6I)ITy 1 Ha ITPOU3BOACTBE;
® «3BIK XUMHH» - OIICPUPOBAHUC CHUCTEMOM Ba)KHEHIINX XHUMHUUYECKHX HOHHTI/If/'I, 3HaHUEC

XUMHYECKOH HOMCHKJIATYpPhI, a TaKKe BIAJACHHEC XUMHUYECKOW CHMBOJIMKOW (XHMHYECKUMU
dbopmynamu u YpaBHEHUSIMH )



B mpouiecce ocBoeHust mporpaMmbl Kypca XUMHH JJI OCHOBHOM IIKOJIBI YYalllHecs: OBJIaIeBalOT
YMEHHSIMH CTaBUTh BONPOCHI, HAONIOAATh, OOBICHATH, KIacCU(UIIMPOBATh, CPaBHUBATH,
MIPOBOJIUTH IKCIIEPUMEHTHI U MHTEPIPETUPOBATH BHIBOJIBI HA UX OCHOBE, OMPEAEIATh UCTOYHUKHU
XUMHUYECKON WH(POpPMAIMH, MOJy4aTh U aHAIM3UPOBATH €€, a TaKXKEe FOTOBUTH HA ITOW OCHOBE
cOOCTBEHHBII MH()OPMAIIMOHHBINA TPOAYKT, IPE3CHTOBATH €r0 M BECTU JUCKYCCHIO.
[Iporpamma Kypca XUMHUHM JUIsi OCHOBHOM IIKOJBI pa3padaThiBalach C YYETOM TMEPBOHAYAIBHBIX
MPEACTABJICHUH, MOTYYEHHBIX YUYAIIUMHUCS B HAYAJIbHOW IIKOJIE NMPU U3YYEHUHU OKPYKAIOILIEro MUPA.
HecmoTps Ha To, uTO mpeasiaraemasi mporpaMMa HOCUT OOIICKYJIbTYPHBIA XapakTep W HE CTAaBUT 3a7ady
npodeccuoHaNbHOM MOArOTOBKH YYalllUXCsl, TEM HE MEHEEe OHa MO3BOJIAET UM OINPEAEITUTHCS C BHIOOPOM
npoduias OOy4eHHUsI B CTapIeH IIKOJIE.
basucHbiii yueOHBIN (0Opa3oBaTeNbHBIN) IUIaH HAa HW3YYCHHE XUMHUHM B OCHOBHOM IIKOJE OTBOAMUT 2
y4eOHBIX Yaca B HEJIeI0 B TeUEHUE KaXkI0T0 rofa o0yueHnus, Bcero 136 ypokoB, 1o 68 4acoB B ro/l.

OCHOBHBIE UEU TPEJJIATAEMOT'O KYPCA

*  MarepuanbHOE €IUHCTBO BELIECTB €CTECTBEHHOTO MHUPA, X T€HETUYECKAs CBS3b;

*  INPUYMHHO-CIICJCTBEHHBIE CBSI3M MEXJIYy COCTaBOM, CTPOEHHEM, CBONCTBaMH, IIOJIyYEHHEM U
IIPUMEHEHUEM BELIECTB;

*  II03HABAEMOCTbH BEILECTB U 3aKOHOMEPHOCTEN MTPOTEKAHNS XUMUUECKUX PEAKIINM;

*  00BACHSMOIIAS M NMPOTHO3UPYIOIIAs POJIb TEOPETHUUECKUX 3HAHUM Ul (DaKTOJIOTMYECKOro MaTepuaia
XUMHH JJIEMEHTOB;

*  KOHKPETHOE XMMHYECKOE COCJUHEHHME KaK 3BEHO B HENPEPHIBHOW ILIENM IIPEBPAIICHUN BEILECTB,
Y4YacTBYIOIIEE B KPYTOBOPOTE XUMHUYECKMX JIEMEHTOB M XUMUYECKON IBOJIIOLINY;

*  O0OBEKTHUBHOCTb M MO3HABAEMOCTb 3aKOHOB IIPUPO/Ibl; 3HAHUE 3aKOHOB XMMHUU MO3BOJISIET YNPAaBJIATh
XUMHWYCCKUMH MMPEBPAINCHHUAMHN BEIICCTB, HAXOJUTH 3KOJIOTMYCCKHN Oe3omacHbIe CIIOCOOBI IMPONU3BOJACTBA U
OXpaHbl OKPY’KaIoIEel Cpebl OT 3arpsi3HEHNUS;

*  B3aUMOCBSI3aHHOCTb HayKHM U INpPaKTUKW; TPeOOBAaHUS MPAKTUKHU - JIBWXKYIAs CHUJIA Pa3BUTUS HAYKH,
YCIICXHW MMPAKTUKHA O6yCJ’IOBJ’I€HI>I AOCTHIKCHUSAMHA HAYKH,

* PasBUTUC XUMHUYECKOH HAayKHM U XUMH3alHUsd HAPOAHOI'O XO03SMCTBA CJIy’KaT MHTCpCCaM UYCJIOBCKa U
oOmiecTBa B 1LI€JIOM, UMEIOT T'YMaHUCTHUECKUH XapakTep M NpPHU3BaHbl CIOCOOCTBOBATh PEIIEHUIO TJIO-
OaNbHBIX IPOOJIEM COBPEMEHHOCTH.

OTH UeU peau3yroTCs IMyTeM JOCTHXKEHUS CIIEeTyIOIINX 1eJIeH:

*  ¢opmuposanue y ydauuxcs XMMHUUECKON KapTHHBI MHUpa KaK OPraHWYeCKOW YacTH €ro 1eJO0CTHOMN
€CTECTBEHHOHAYYHON KAPTUHBI;

*paseumue TO3HABATEIbHBIX MHTEPECOB, UHTEJUIEKTYAIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH ydammxcs B
nmponecce M3y4CHUsA HMHU XUMHYECKON HayKn MW €€ BKJIaJla B COBpeMeHHLIﬁ HaquO-TeXHI/I‘—IeCKI/Iﬁ
Iporpecc;

*  ¢opmuposanue BaxXHEWIIMX JIOTMYECKHX OMNepalMid MbIIUICHUS (aHaiau3, CHHTE3, 00OOIIeHue,
KOHKpETH3alus, CPaBHEHUE MU Jp.) B IPOLECCE MO3HAHUSA CUCTEMbl BAXKHEHWIIMX IOHATHUH, 3aKOHOB U
TEOpUI O COCTABE, CTPOEHUU U CBOMCTBAX XMMHUYECKHX BEIIECTB;

*  gocnumanue YOSKICHHOCTH B TOM, YTO NPUMEHEHHE IOJYYEHHBIX 3HAHUM U YMEHUH 1O XUMHHU
ABISIETCA OOBEKTUBHONU HEOOXOAUMOCTBIO [l Oe30MmacHOi padoThl ¢ BelIeCTBAMHU M MaTepuaiaMu B OBITY
U Ha POU3BOJICTBE;

*  npoekmupogaHue W peanuzayus BBITYCKHUKaMU OCHOBHOM IIKOJIBI JMYHOW 0Opa3zoBaTenbHOM Tpa-
eKTOpHH: BbIOOp mpoduis oO0ydeHus B cTaplieil MIKoje MM MPo(decCHOHAIBHOro 00pa30BaTENLHOTO
YUPEXKIEHUS;

e 06ladeHue KIOYEBBIMH KOMIETEHUIUSAMH (y4eOHO-ITO3HABATENbHBIMU, HH()OPMAIIMOHHBIMHU, LIEH-
HOCTHO-CMBbICJIOBBIMHU, KOMMYHI/IKaTI/IBHI:IMI/I).



3HAUUTEIIBHOE MECTO B COJAEP)KAHMM Kypca OTBOAMTCA XUMHUYECKOMY 3KCIEpUMeHTy. OH
M03BOJISIET C(HOPMHUPOBATD Y YUAIIUXCS CIICIHATbHBIC PEAMETHBIC YMEHHSI paboTaTh C XUMHUECKUMHU
BEIIIECTBAMH, BBINOIHATH MPOCThIE XUMHUECKUE OMNBITHI, HAYYUTh UX O€30MaCHOMY U KOJOTHMUYECKH
rpaMOTHOMY OOpaIllEHHUIO C BEIIECTBAMH B OBITY U Ha IPOM3BOJICTBE.

[TpakTuyeckue pabOTHI CTPYNIHPOBAHBI B OJOKH - XUMHUYECKHE MPAKTUKYMBI, KOTOPbIE CIyXKaT
HE TOJBKO CpEACTBOM 3aKpEIJIEHUS YMEHUHM U HaBBIKOB, HO M KOHTPOJS KadecTBa HUX
c(hOpMUPOBAHHOCTH.
MecTo y4eOHOr0 nmpeaMera B y4eOHOM ILIaHe
Oco0OeHHOCTBIO  conmepkaHus Kypca «XHWMHS» SBISIOTCA TO, 4YTO B 0Oa3WcHOM y4eOHOM
(oOpa3oBarenbHOM) IJJaHE OSTOT MpeIMeT MOABISETCA IOCIEIHUM B psiiy  HM3ydCHMs
€CTECTBEHHOHAYYHbIX JUCUUIUIMH. JlaHHas HEOOXOJUMOCTb OCBOEHHUS OOBACHSETCS TEM, 4YTO
IIKOJbHUKM  JIOJUKHBI  O0JIalaTh  HE TOJIBKO  OINPEAENIEHHBIM 3alacoM IpeABapUTEIbHBIX
€CTECTBEHHOHAYYHBIX 3HAHUN, HO U JOCTATOYHO XOPOIIO PA3BUTHIM A0CTPAKTHBIM MBIIUICHUEM.
VYyamuMmucss yke€ HakKOIUIEHbl 3HAaHUS MO CMEXHBIM AMCLUMIIMHAM LMKJIA: OUOJIOTUH, (PU3UKH,
MaTeMaTHKH, reorpaduu, chopMupoBaINCh YMEHUS aHAJIU3UPOBaTh, BECTH HAOJIOICHNS, CPAaBHUBATh
00BEKTHI HAOJIFOIEHUS.
B cootBercTBUM ¢ yueOHBIM IIJJaHOM Ha M3y4€HUE XMMHHU B 9 Kiiacce OTBOAUTCS 2 yaca B Hexento, 70
4acoB B TOJ, NPH HOPMATUBHOHW MPOJOJKUTEILHOCTH y4eOHOro roma 35 y4eOHBIX Henenb. B
COOTBETCTBUM CO CIIOKMBIIEHCS NPAKTUKOM OpraHu3ali OCHOBHOIO o00m1ero oOpa3oBaHUS B
00pa30BaTEeNbHBIX YUPEXKACHUSAX OO0IIero oOpa3oBaHUs peasibHas MPOAOCJDKUTEIBHOCTh y4eOHOTro
rojila MEHbIlIe HOPMaTUBHOMU U cocTaBiisieT 34 yueOHble Heenu. TakuM 00pa3oM, BpeMmsl, BbIIEIIEMOE
pabounmu yueOHBIMHM IIJIJaHAMH Ha U3Y4E€HHE XUMUHU B 9 Kilacce Ha MPaKTUKE paBHO 68 dacam.
MecTto yyeOHOro npeamera B yyeOHoM miane. Koppekruposka y4eOHoi nporpaMmsl B 9
KJ1acce.
OkoHYaHME TMpeAbLAYIIero y4eOHOro Troja NPOXOAWIO B  OCOOBIX YCIOBHSAX, CIIOXKHbBIE
ANUIEMUOJIOTUYECKNE YCJIOBUS, KapaHTUH BHECIM CBOM HM3MEHEHHS B BBINOJIHEHHE paboueit
nporpaMMbl. B ycroBHSX AMCTAaHIIMOHHOTO OOy4eHUs! ObUIO YBEJIWYEHO BPEMs Ha CaMOCTOSATENbHOE
U3ydeHHe NpeMeTa, YTO HE BCerJga MOXET NPHUBECTH K HEoO0XOoAMMOMY pe3yiabTary. Bce aTo
oOycnaBnuBaeT HeOOXOAUMbIE U3MEHEHUS B IUTAHUPOBAHUM U paclpeiesieHny yueOHOro maTepuraia B
JaHHOM y4yeOHOM roay. CunTaro HEOOXOAMMBIM BKIIIOYUTH B MaTepHall JUisl MOBTOPEHHS TEOPHIO
AIIEKTPOJIUTUYECKOM HCCOLMAIINM, PEAKIMH MOHHOTO OOMEHA, CBOMCTBA KJIacCOB HEOPraHMYECKUX
COEIMHEHUN C TOYKM 3peHMst TOJl, TEHETHYEeCKYyl0 CBsI3b MEXAy KiIacCaMHU HEOPraHMYECKHUX
coennHeHui, OBP. YMeHbpImeHO BpeMs Ha HM3y4E€HHE CKOPOCTH XUMHUYECKOM DPEAKLWHU, KaTaju3e.

Heckonbko COKpameHo H3y4eHHE YacTHBIX OCOOEHHOCTEH JJIEMEHTOB W HX COEIMHEHUH.

CxoppekTupoBaH 0710k TeM ¢ ToaArotoBkoit k ' A.



COJIEP)KAHME KYPCA X1UMHU B 8 KJIACCE

BBenenue
[IpeameTr xXumMuu.
Meronsl TMO3HAHWS B XUMHUHM: HAOIIOJCHHWE, SKCIEPUMEHT, MOJCIHpOoBaHUE. VCTOYHUKH
XUMHUYECKON HH(DOPMALIUH, €€ IIOJIYYEHHE, aHAIN3 U IIPEICTABICHUE €TI0 PE3YIILTATOB.
[ToHsiTHE O XUMHYECKOM OdJeMEeHTe M ¢opMax €ro CYmMEeCTBOBAHHSA:
CBOOOJTHBIX aTOMaXx, MPOCTBIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTs.

OTivune XUMHUYECKUX peakuuid OT (U3NYECKUX sBJICHUH. Poib XMMHMM B JKU3HM YEJIOBEKA.
Xemodumus u xeMopoOwus.

Kpatkue cBeneHHs W3 HMCTOPUM BO3HUKHOBEHUS M Pa3BUTHA XUMHMU. PoOJIb OTE€UECTBEHHBIX
YUEHBIX B CTAHOBJICHWW XMMHYECKOH Hayku - pabotel M. B. JlomonocoBa, A. M. byrneposa, /1. U.
Menneneesa.

XnuMuyeckKkass CHUMBOJHKA.

3HakKM XHMHYECKHX 3JJIEMEHTOB H IMPOUCXOKIACHHUC HX Ha3BaHUM. XHUMHYECKHE (1)OpMy.]'IbI.
HHpaekcel u KOS(b(I)I/II_II/IeHTBI. OTHOCHUTENBLHBIE aTOMHas | MOJICKYJIIpHAsd MacCChI. HpOBe,I[eHI/IC
pPacucToB MacCOBOM JOJIM XMMHYECKOT0 JIEMECHTA B BEIIIECTBE HA OCHOBE €r0 (1)OpMy.HI)I.

Hepnonnqecxaﬂ CUCTEMA XUMHUYCCKHUX DJICMCHTOB I[ H. MeH,Z[eJ'IeCBa, €C CTPYK-
Typa: MajJlbIC U OoIbIIIME Nepruoabl, rpylIibl U NOATPYIIIBI. Hepnonnqecxaﬂ CHUCTCMA KaK CIIPaBOYHOC
rmocooue AJI TIOJTYYCHU A CBEJICHUM 0 XUMHUYECKHX AJIEMEHTAX.

HemoHnctpauuu. Mogenu (mapocrepkHeBble u Ctroapra-bpurneda) pasinvuHbIX HPOCTBIX H
CIOXHBIX BemecTB. KoJuleknus CTEKISHHOW XMMHM4YEeCKOW mnocynabl. Koimekuus marepuanoB H
W3JIeIMA W3 HUX Ha OCHOBE AIIOMUHHA. B3amMoneicTtBue MpaMopa € KHCIOTOM M IOMYTHEHHE
WU3BECTKOBOW BOJBI.

JIaGopatopubie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPAbIX KPUCTAUIMYECKUX BEILECTB H
pactBopoB. 2. CpaBHEHHME CKOPOCTHM MWCIIAPEHUS BOJbI, OJEKOJIOHA M J3TUIOBOIO CHUPTA C
¢uIbTpOBANILHOM Oymaru.

Tema 1. ATOMBI XMMUYECKHX IJICMCHTOB

ATOMBl Kak ¢GopMa CYMECTBOBAHHUS XUMHUUYECKUX DIEMEHTOB.

OCHOBHBIE CBEIEHUS O CTPOEHUM aToOMOB. JlOKa3aTeslbCTBA CIIOKHOCTU CTPOEHUS aTOMOB.
OmnsiThl Peszepdopaa. [TnanerapHas Moenb CTpOSHHS aTOMa.

CocTaB aTOMHBIX siep: NPOTOHBI, HEUTPOHBL. OTHOCUTENbHAs aTOMHasg Macca. B3aumocBs3b
MOHSITUH «IIPOTOH», KHEUTPOH», «OTHOCUTEJIbHASI aTOMHAs Maccay.

M3meHeHue yncia mpoTOHOB B sApe aToMa - 00pa30BaHHE HOBBIX XMMUYECKHUX 3JIEMEHTOB.

V3MeHeHne uyucina HEWTPOHOB B sjpe aroma - oOpa3oBaHue wu30TONOB. CoBpeMeHHOE
ONpECICHUE TOHATUSA «XUMHUYECKHH 3JeMeHT». M30TOonbl Kak pa3sHOBHJIHOCTH aTOMOB OJHOTO

XUMHYECKOTO DJIEMEHTA.
DIEeKTPOHBHI.

CrtpoeHue 31eKTPOHHBIX YPOBHEW aTOMOB XMMHYECKUX AJIEMEHTOB MalbIX nepuoaoB. [lonsTue o
3aBEPILICHHOM 3JIEKTPOHHOM YPOBHE.



[Tepuoagunueckas cucrema xumMuueckux »snemeHTtoB JI. M. Menneneesa u
CTPOEHHUE aTOMOB - (PU3MUYECKUN CMBICH MOPSIAKOBOTO HOMEpa dJIEMEHTA, TPYIIIbI, IEPUO/Ia.

N3menenune yuca 3JeKTPOHOB Ha BHEUTHEM AJIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO JIeMEHTa
- 00pa30BaHME MOJOKUTEIBHBIX H OTPUIATEIHLHBIX HOHOB. OHBI, 00pa30BaHHBIC ATOMaMH METAIIJIOB
1 HeMeTauioB. [IpuunHbBl M3MEHEHUsT METaUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPHUOJAX U
rpynnax. OOpa3zoBanue OuHapHbIX coenuHeHui. [loHsTHE HOHHOW CBs3u. Cxembl 00pa3oBaHUS
MOHHOM CBSI3U. B3aumopeicTBHe aTOMOB 3JI€MEHTOB-HEMETAJUIOB MEXAy coOoi - oOpa3oBaHue

JABYXaTOMHBIX MOJIEKVII IIDOCTBIX BEIICCTB.
KoBpanenTHas HCIIOIApHAsA XUMHUUYCCKaAasA CBA3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3aumoneiicTBUe aTOMOB HEMETAJJIOB MEXJY co00# - oOpasoBaHue OMHAPHBIX
COCIMHEHUI HEMETaJIOB. JJEKTpooTpulaTeabHoCcTh. KoBasmeHTHas mnosisspHas cBs3b. llonsatue o
BAJICHTHOCTH KaK CBOWMCTBE aTOMOB OOpa30BBIBATh KOBAJICHTHBIC XMMHUeckHe CBsi3u. CocTaBlieHHE
dopMyn OMHApHBIX COSIMHEHHWH IO BAJCHTHOCTH. HaxoXKaeHune BaJICEHTHOCTH 10 Qopmyie
OMHAPHOTO COCTUHEHUS.

B3aumoneiictBue aToOMOB METalJdoB MexXxJay ¢ o 0 o W - oOpa3oBaHue
METAJIIMYECKUX KpUCTAIUIOB. [ToHsITHE O METaNINYECKOM CBSI3U.

HemoncTpanuu. Moaenn aTOMOB XUMHYECKHMX JJIEMEHTOB. Ilepumonmueckas cucrema
xumudeckux 3nmeMeHToB [1. M. MengeneeBa (pa3nuaHbie GOpPMBI).

JlaGoparopHble onbITHL. 3. MoaenupoBanyue NpUHILINIA JEHCTBUS CKAHUPYIOIIETO MUKPOCKONa. 4.
H3roroneHue Mozesneil MOJIEKyJl OMHAPHBIX COSUHEHUH.

Tema 2. IIpocTble BemecTBa

[Tonoxenne MeTasnoB HU HeMeTaanoB B Ilepumonmyeckold cucreme
xuMuueckux snemeHToB /. . MenneneeBa. BaxkHeilmme nmpocThie BEIMIECTBA - METAIIIbI
(>kemne30, aATFOMUHUN, KJIBIIMM, MarHui, HATpui, kanuii). O0mme Gu3nueckre CBOMCTBA METAIIOB.

Baxkneiiimue mpocTelie BellecTBa-HEMETallIbl, 00pa3oBaHHBIE aTOMaMHU KHUCIOPOJa, BOAOPOJa,
a3oTa, cepbl, pochopa, yraepoaa. Monekynbl IPOCTHIX BEIIECTB-HEMETAIIIOB - BOJOPOAA, KUCIOPOIa,
a3oTa, rasioreHoB. OTHOCUTENIbHAsL MOJIEKYJISIpHAs Macca.

CrocoOHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB K 00OPa30BaHUIO HECKOIBKUX MPOCTHIX BEIIECTB -
AIJTOTPONUS. AIIOTPONHBIE MOAUDHUKAIINH KHCIOpoaa, hocdopa, onoBa. MeTaminueckue U

HEMETAJUTMYECKHE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTENBHOCTh ATOTO MOHATHSL.

Yucno ABoragapo. KomumuectBo BemectBa. Monbs. MomsipHas macca. MossipHblii 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble €IWHUIBI U3MEPEHHs] KOJIMYECTBA BEIIECTBA - MUJLIUMOIb H
KHJIOMOJIb, MAJUTUMOJIIPHAsI U KAJIOMOJISIpHAs MacChl BEIIECTBA, MIJLTUMOJISIPHBIA U KAJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BEIECTB.

Pacuetsl ¢ ncnonb30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MAcCay, «MOJIPHBII
00BEM Ta30By», «IUCIO0 ABOTAIPOY.

Hemonctpauuu. Ilomydenune o3ona. OOpasupbl 6e10ro M ceporo 0j0Ba, OEIOoro U KpacHOro
docdopa. HekoTopbie MeTamibl 1 HEMETAIIBI ¢ KOJTMYECTBOM BemiecTBa 1 Mosib. MomnsipHbIif 00BeM
ra3o00pa3HbIX BELIECTB.

JlabopaTopHble OnBITHL. 5. O3HAKOMIJICHHE C KOJUIEKITMEH MeTallIoB. 6. O3HaKOMIIEHHE C KOJUICK-
MUEN HEMETAJIIOB.

Tema 3. CoenuHeHnsI XUMUYECKHUX DJIIEMEHTOB

CrenmeHb OKUCICHHS.

CpaBHeHI/Ie CTCIICHHU OKUCJICHHUS U BAJICHTHOCTHU. OnpeneneHHe CTCIICHHU OKHUCJICHUSA DJICMCHTOB B
OuHapHbIx coenuHeHusx. CocrtaBiaeHue ¢GopMyn OWHAPHBIX COCIMHEHHH, OOIMHA Ccrmocod uX
Ha3BaHUM.



bunapHBle COCIMHEHUS METAJNJIOB U HEMETAJNTOB: OKCUIBI, XJTOPUIBI, CYTb(HIBI
u ip. CocTaBienue ux Gpopmyir.

bunapHbie COCNMHEHUS HEMETANJOB: OKCHIBI, JETYYHe BOJAOPOIHBIC COCIUHEHUS,
UX COCTaB W Ha3BaHus. [IpencraBuTenn OKCUAOB: BOJA, YIJICKHCIBIA Ta3, HErameHas H3BECTb.
[TpencraBuTENH JETYIHX BOJOPOAHBIX COSAMHEHUN: XJIOPOBOIOPO U aMMHUAK.

OcHOBaHHSI, UX COCTAaB U Ha3BaHUAA.

PactBopuMOCTh OcHOBaHWH B Boje. IIpeicraBuTeny ImIenovYei: THAPOKCHUIBI HATPHS, KAIHS H

kaneuus. [ToHsTHE 00 HHINKATODAX M Ka4€CTBEHHBIX peaKIuAX.
KI/ICJIOTI:I, nX COCTaB MU Ha3BaHHUI.

Knaccudukanus kucnor. [IpencraBurenu KUcioT: cepHasi, coisiHas, a3oTHas. [lonsaTue o mkane
kucioTHoCcTH (kana pH). U3menenrne okpacku MHIUKATOPOB.

Conu Kak NpOU3BOJHBIE KMCIOT U OCHOBAaHMUM, UX COCTaB U Ha3BaHus. PacTBopu-
MOCTh cosield B Bojie. [IpencraBurenu coseii: XJiopua HaTpusi, kKapooHat u GochaT KaibIus.

AMopdHBIE U KPUCTANJIUYECKHE BEU[ECTBA.

MexMONEeKyIIpHbIE B3aUMOACHCTBUA. THUITBI KPUCTAIITMYECKUX PEIIETOK. 3aBUCUMOCThH CBOWCTB
BELIECTB OT TUIIOB KPUCTAIUIMUECKUX PELIETOK.

YUucrtele BemecTBa U CMECH.

[Tpumeps! )KUIKUX, TBEPIBIX U ra3000pa3HbIX cMeceil. CBOWCTBA YHCTHIX BEIIECTB U cMecer. Mx
coctaB. MaccoBassi 1 00beMHas J10JId KOMIIOHEHTa cMecu. Pacdersl, cBA3aHHbIE C UCIIOJIb30BAaHUEM
TIOHSITHUS «IOJISI.

Hemonctpanuu. OOpa3ipl OKCHIO0B, KUCIOT, OCHOBaHUHM M coieid. Moaenu KpUCTaTHYeCKUX
pemieToK XJiopuaa HaTpus, anMasza, okcuaa yriepoaa (IV). KucnorHo-mienodnble WHIUKATOPHI,
M3MEHEHUE UX OKPACKHU B PA3JIMYHBIX cpefax. Y HUBEPCAJIbHbI MHAUKATOP U U3MEHEHHUE €r0 OKpPacKu
B paznmuuHbiX cpenax. [lkama pH.

JlaGoparopHble onbIThl. 7. O3HaKOMJIEHHE C KOJUIEKIHeH okcuoB. 8. O3HAKOMIIEHHE CO CBOMCT-
BamMH ammuaka.9. KauecTBeHHass peakuus Ha yriekuciabld ra3. 10. Omnpepenenune pH pactBOopoB
KUCIOT 1men04u 1 Boasl. 11. Onpenenenne pH nMMOHHOrO U SI6J0YHOTO COKOB Ha cpese IUI0/I0B. 12.
O3Hakonenue ¢ kosieknuen conerd. 13. O3HaKOMJIEHHE C KOJUIEKLMEW BEIIECTB C Pa3HbIM THUIIOM
KPUCTAJUIMYECKOM pemeTku. M3roropnenne Moaenei Kpuctainuyeckux pemerok. 14. O3nakomienue
¢ 00pa31oM ropHO# TOPOJIBI.

Tewma 4. 3menenus, MpouCXOAsIIHNe ¢ BEIeCTBAMHU

Ilonstue HBHGHI/Iﬁ, CBA3aHHBIX C UBMCHCHUAMU, TPOUCXOAAINIUMHA C BECIICCTBOM.
ﬂBJ’IeHI/IH, CBA3aHHLBIC C UBMCHCHUECM KPUCTAJUIMYCCKOI'O CTPOCHUA BCHICCTBA IPHU MOCTOAHHOM

€ro cocrtrasc, - (1) H3WYeCKHe sABIceHHA. Dusnueckue SBICHUSI B XUMHU: JUCTHIIIAIMA,
KpucTallindanus, BbIIIapuBAHUEC U BO3I'OHKA BCILICCTB, (I)I/IJ'IBTpOBaHI/Ie u I_IeHTpI/Id)yTI/IpOBaHI/Ie.
ﬂBJ’IeHI/IH, CBA3aHHBIC C HM3MCHCHHCM COCTaBa BCIICCTBA, - XHUMHUUCCKUEC PpCaAKOHUU.

[Tpu3Haky U ycinoBHsI MPOTEKaHUS XMMUYECKUX peaklMil. Beienenue TemnoTsl U cBeTa - peakluu
ropenus. [TonsTue 00 3K30- U IHAOTEPMUUYECKUX PEAKIUAX.

3aKOH COXpPaAaHEHHUS MAacCChl BEIECTB.

XUMUYEeCKHEe ypaBHEHHs. 3HaueHHe HHAEKCOB U Kod(dduuuentoB. CocTaBieHue ypaBHEHHM
XUMHUYECKHUX PEaKIIH.

PacueTsl Mo XMMHUYECKUM yYypPaBHEHHUSIM.

Pemenne 3amau Ha HAaxOXIEHHE KOJMYECTBA, MacChl WIM O0beMa MPOAYKTa pEaKIuu IO
KOJIMYECTBY, Macce WIH 00beMy UCXOAHOIO BelecTBa. PacueTsl ¢ UCIONIb30BaHUEM MOHATHUS «I0JISD,
KOI'Zla MCXOJHOE BEIECTBO JAaHO B BUJE pacTBOpa C 3aJaHHOW MacCOBOM J10JIEW PACTBOPEHHOIO
BEIIECTBA UJIU COIEDKUT OIIDENENECHHYIO JOII0 IIPUMECEN.

Peakuuu pasnoxeHus.

[IpencraBiaeHne 0 CKOPOCTH XMMHUECKHUX peakuuid. KaranuzaTtopel. @epMEHTHI.

Peakuum coenmHeHus.

KaranuTudeckue M HeKaTaIMTHYECKHE pcaKknuu, 06paTI/IMbIe n HCOGp&THMBIe pCakuunu.



Peaknuu 3amMenieHud.
Psang  axkTuBHOCTM METalIOB, €ro MCIOJb30BAaHUE I [POTHO3UPOBAHUSA BO3MOMXKHOCTHU
MPOTEKAHUS PEAKLUN MEXKIy METajulaMd U KUCIOTaMH, PEAKIMH BBITECHEHUS OJAHUX METAJUIOB W3

PacTBODOB UX COJIEH IDVITUMHU METAJUIAMHU.

Peaknum oObmena.Peaknuum HeWTpalu3almuu.

YcnoBus MpoTeKaHUs peakiuii 0OMeHa B pacTBOpax J0 KOHIIA.

TUnbel XUMHUYECKUX PEAaKUUM Ha NIPUMEpPE CBOUCTB BOJHI.

Peakuus paziioxkeHus - 3JIEKTPOIN3 BOAbL. Peakunu coeIMHEHNs - B3aUMOJEHCTBUE BOJIBI C OKCH-
JlaM{ METaJUIOB U HEMETAJIOB. Y CJIOBHE B3aUMOJICHCTBHS OKCUIOB METAJJIOB U HEMETAJUIOB C BOJIOM.
[TonaTne «ruapokcuap». Peakiuy 3aMelleHHs - B3aMMOJCHCTBHE BOAbI C MeTaJUlaMH. Peakuuu
oOMeHa - TUAPOJIN3 BEUIECTB.

Hemoncrpauuu. [Ipumeps! ¢u3nveckux sBICHHIA: a) IUIaBleHHe napaduHa; 0) BO3roHKa ioga
Wi OSH30MHON KUCJIOTHI, B) PACTBOPCHHUE OKPAIICHHBIX COJNEH; T) nuddy3ust TymucThIX BEMIECTB C
TOpSIICH TaMIIOYKH HaKaTuBaHUs. [I[puMepbl XUMUUYECKUX SIBJICHUI: a) TopeHne Maruus, ¢pocdopa; 0)
B3aMMOJICHCTBHE COJISIHOM KHUCIIOTHI C MPaMOpPOM HJIM MEJIOM; B) IojryuyeHue rugpokcua meau (M); r)
pacTBOpEHHE MOJTYYEHHOTO THUIPOKCHIA B KUCIIOTaX; /1) B3auMmoeicTBue okcuaa menu (M) c cepnoit
KHCJIOTOM TIpH HArpeBaHWM; €) pa3joKeHHE TMEepMaHraHaTa Kajlus; >X) pa3joKEeHHE NEpPOKCHIa
BOJIOPOJIa C MIOMOIIBIO0 TUOKCHUIa MapraHila U KaTajia3bl KapToders Wim MOPKOBH; 3) B3aUMOICHCTBUE
pa30aBIICHHBIX KUCIIOT C METaJUIAMH.

JlaGopaTopHble onbIThI. 15. [IpokanuBanue Menu B IJIaMEHU CIUPTOBKU. 16. 3amenieHue Meau
B pactBope xsopuna meau (1) xenezom.

Tema S. IIpaktuxkym 1. IIpocreiimme onepanum ¢ BelmecTBOM

1. [IpaBuna TexHUKH O€30MaCHOCTH MPHU paboTe B XuMuueckoM kabunete. [Ipuemsl oOpaiienus ¢
71ab0paTOPHBIM 000PYAOBAHUEM M HarpeBaTeIbHBIMU MprOopamu. 2. HabmroneHus 3a U3MCHCHUSIMH,
MPOUCXOSAIIMMHU C TOPALICH CBEYOH, U UX ONUCaHue (JOMAIIHUNA 3KCIIEPUMEHT). 3. AHAIU3 MOYBHI U
BO/bI (momamHui skcriepumenT). 4. [lpusHaku xumuyeckux peakuuid. 5. [Ipurorosienue pactBopa
caxapa M pacueT ero MaccoBOil 10JI1 B pacTBOpE.

Tema 6. PacTBopenue. PacTBOpbI. Peakuuu HOHHOTI0 o0MeHa
U OKHMCJIMTEJIbHO-BOCCTAHOBUTE/ILHbBIE PeAKINHU

PacTtBopenue kak GU3UKO-XUMUYECKUN mpolecc.

[lonsiTue o rugparax W KpucTaoruapartax. PactBopumMocTs. KpuBble pacTBOPUMOCTH Kak
MOJIeJIb 3aBUCUMOCTH pAacTBOPUMOCTH TBEpPJbIX BELIECTB OT TeMiepaTypbl. HacelieHHsle,

HEHACBIIICHHbIE W TEPECHIIICHHbIE PACTBOPHI. 3HAYEHHE PACTBOPOB ISl MPUPOABI M CEITBCKOIrO
XO03SUCTBA.

[TousiTue 00 PNEKTPONUTHUUECKON NUCCOLNUAIUU.
DNEKTPOIHUTHI U HEAJIEKTPOIUTHL. MeXaHU3M IMCCOIUAIINN AIEKTPOJIUTOB C PA3IMUYHBIM XapaKTe-
pom cBsizu. CTeneHb ANEKTPOTUTHIECKON aucconranuu. CUIbHBIC U Ca0bIe JIEKTPOITUTHL.

OCHOBHBIE TIOJIO)KEHUS TEOPUM DJIEKTPOIMTHUECKOM aucconuanuu. VoHHBIE YypaBHEHHS
peakuuii. Peakuuu oOMeHa, uayiye 10 KOHIIA.

Krnaccudukanys noHOB U UX CBOICTBa.

Kucnorsl, ux knaccupuxanus.

Juccoumanuss KUCIOT U MX CBOMCTBA B CBETE TEOPUM JIIEKTPOIUTHUYECKOM AUCCOLMALIUHU.
MonexkynspHble ¥ HOHHBIE YpaBHEHMs peakluil. B3auMonencTBHe KHUCIOT C MeETaUlaMHu.
ONEKTPOXUMHUYECKUN psijl HANPSDHKEHUM MeTauloB. B3anmoaeiicTBie KUCIOT ¢ OKCHIaMU METaJlJIOoB.
B3auMozeiicTBuE KHCIOT ¢ OCHOBAHMSMH - PEAKLHs HEWTpanu3auuu. B3zanmonencTBHe KHCIOT C
conmsiMu. Hcrmonb3oBaHue TaONMIBI PACTBOPUMOCTU ISl XApaKTEPUCTHKU XUMHYECKHX CBOMCTB
KHCJIOT.



OcHoBaHUA, UX KTaccupuUKAIUSA.

Juccounanus OCHOBAaHHUM M HMX CBOMCTBA B CBETE TEOPUHU DJIEKTPOJUTHUECKON ITHCCOLIMALIHH.
B3aumoneiictBue ocHoBaHMM C consMu. Mcrnosb3oBaHMe  TaOdMIBI  pACTBOPUMOCTU  JUIS
XapaKkTePUCTUKH XMMHUYECKUX CBOMCTB OCHOBaHUW. B3aumonelcTBue IIenoded C OKCHIAMHU
HEMETAJUIOB.

Conu, uX JAUCCONHANUS HU CBOHUCTBAa B CBETE TEOPUH DJICKTPOITUTUYECKON
nucconuanuu. B3anmoneiicTBue coneit ¢ Metamiamu, 0COOCHHOCTH 3THUX peakuuid. B3zanmopencTue
conmeit ¢ comsmu. Mcmonp3oBanue TaOMUIBI PACTBOPUMOCTH JIS XAPAKTEPUCTHKU XHUMHUYECKUX
CBOMCTB COJICH.

O06o0menue cBeeHn 00 OKCHIaxX, X KIacCH(UKAIIMN U CBOMCTBAX.

I'enernueckue paAAbBl ME€TaAalljla U HEMCETAJJa.
I'eneTnueckas CBA3b MEXKAY Kj1acCaMM HCOPraHHM4YCCKHX BCIICCTB.

OKHMCIHUTEIbHO-BOCCTAHOBUTEIbHBIEC PCAKIIUHU.

Omnpenenenue CTENEeHEW OKUCICHUS JUIS AJIEMEHTOB, 0Opa3yIOUIMX BELIECTBA PA3HBIX KIIACCOB.
Peakiun woOHHOrO OOMEHa M OKHUCIUTEIbHO-BOCCTAHOBHTENIbHBIC peakiuu. OKHCIUTEIb W
BOCCTaHOBHUTEJIb, OKMCIICHE U BOCCTAHOBJICHUE.

CocraBneHrne ypaBHEHUHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN METOJOM 3JIEKTPOHHOTO
OajaHca.

CBoiicTBa MNPOCTHIX BEIUIECTB -METAUIOB W HEMETAJIOB, KHUCJIOT W COJIEM B CBETE
OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIH.

Hemonctpanuu. McnpiTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTh. 3aBUCUMOCTH
AJIEKTPONPOBOAHOCTH YKCYCHOM KUCJIOTHI OT KOHIEHTpaIuu. [[BryKeHrne OKpallleHHbIX HOHOB B 3JIEK-
TpUuecKoM mnose. B3aumopeiicTBue IUMHKA C CEpHOW, CONSIHOW Kucioramu, xsopunom meau (II).
I'openue maraus. BzaumonelncTBue XJIOpHOM U CEPOBOJOPOAHON BOJIBI.

JlaGopaTopHble onbIThl. 17. B3aumoseiicTBue pacTBOpOB XJIOpUAA HATPUs U HUTpaTa cepedpa.
18. IlomyueHue HEpPACTBOPUMOIO THAPOKCHAA M B3aUMOJAEWCTBME €ro C Kuciaoramu. 19.
BzaumoneiictBue kucior ¢ ocHoBaHusaMmu. 20. B3anmopaelicTBHE KUCIOT C OKCHIaMU MeTauioB. 21.
BsaumonelictBrue KUCIOT ¢ MeTaiuiamMu. 22. B3zanMoaeincTBre KUCIoT ¢ conaMi. 23. Bianmoaeicreue
mejioue ¢ kuciaoramu. 24, B3sauMogelicTBHe IIENOYeH ¢ OKCHUJAaMU HEMeTaluioB. 25,
BsaumoneiictBue menoueit ¢ comsimu. 26. IlomyueHue u cBoiicTBa HEPACTBOPUMBIX OCHOBaHMMU. 27.
BsaumonelictBe OCHOBHBIX OKCHIOB C KHCJIOTamMu. 28. B3ammomelicTBHE OCHOBHBIX OKCHIOB C
BoIOH. 29. B3auMomencTBUE KUCIOTHBIX OKCHAOB C miemodamu. 30. BzamMopeicTBre KHUCIOTHBIX
okcunmoB ¢ Bomou. 31. BzamMopedcTtBue coiieli ¢ KHciIoTamMu. 32. B3aumonelcTBHE CONEH ¢
mienoyamu. 33. B3aumopeiictBue coneit ¢ consimu. 34. B3aumopeiicTBue pacTBOPOB COJEH C
MeTajIaMu.

Tema 7. IIpakTukym 2. CBolicTBa pAaCTBOPOB 3JIEKTPOJINTOB

1. Hounsle pCaKknuu. 2. YcinoBus TeUeHUS XHMUUYCCKHX peaxunﬁ MCXKAY pacTBOpaMu
QJICKTPOJMUTOB OO KOHIIA. 3. CaoiicTBa KHCJIOT, OCHOBaHHﬁ, OKCHIOB U COJICH. 4. PemecHue
OKCIICPUMCHTAJIBHBIX 3a/1a4.

IIJIAHUPYEMBIE PE3YJBbTATDI OCBOEHUA COAEPXAHMUSA KYPCA
Pa3znen «BBeaenue»

IIpenmeTHble pe3yJbTaThl 00y4eHHS.

VYyamuiicsi JOJKEH YMETh:

* UCTIOJB30BAaTh TPU XAPAKTEPUCTHUKE BEIIECTB TMOHATHS «aTOM», «MOJIEKYJay», «XUMUYECKUN
NEMEHT», «XUMHYECKUNA 3HAK, WA CHMBOJI», «BEIIECTBO», «IIPOCTOE BEIIECTBOY», «CIOXKHOE
BEII[ECTBO»,  «CBOMCTBA  BEIIECTB», «XUMHUYECKHUE  SBICHUSN», «DU3HUYECKHUE  SBIICHHS,
«K03(PHUITHEHTB», «UHACKCH», «OTHOCHUTENbHAs aTOMHas Macca», «OTHOCHTEIbHAsT MOJEKYISIpHAs
Maccay, «MaccoBast JI0JIs AJIEMEHTA; 3HATh MPEAMETHI U3yUYCHUS €CTECTBEHHOHAYYHBIX TUCIUIUINH, B



TOM YHCIIe XUMHK; Xumudeckue cumBoitbl (Al, Ag, C, Ca, Cl1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si,
Zn), X Ha3BaHMS U MPOU3HOIICHHUE;

* KJIACCH(HIIMPOBATH BEIIECTBA IO COCTaBY Ha MPOCTHIC U CIIOXKHEIC

* pasiaMuaTh TENa U BEIIECTBA, XUMUYECKUH 3JIEMEHT M ITPOCTOE BEIIECTBO;

* ONUCHIBaTh (OPMBI CYIIECTBOBAHMS XHMHUYECKHUX 3JIEMEHTOB (CBOOOJHBIC aTOMBI, MPOCTHIE
BEIIIECTBA, CJIOXHBIC BelecTBa); TaOnmuuHyo ¢Gopmy Ilepuonnyeckoli CHCTEMBl XHMHUYECKHUX
2JIEMEHTOB; TOJIOKeHHE AeMeHTa B Tabumue Jl. M. MenaeneeBa, UCHONIb3ys MOHSITUS IIEPHOI,
«TpYIIay, «rJaBHAs MOATPYIIay, «000YHAs MOJATPYIIAY; CBOWCTBA BEUICCTB (TBEPIBIX, XKHIKUX,
ra3zo00pa3HbIX);

* OOBSICHATB CYITHOCTh XMMUYECKHUX SIBICHUN (C TOYKH 3PEHUSI aTOMHO-MOJICKYJISIPHOTO YUCHHS)
U MX MPUHIHUITHAIBHOE OTINYUE OT (PU3HUESCKHUX SBICHUM;

* XapaKTepU30BaTh OCHOBHBIC METOJIbI W3YYCHHUS €CTCCTBEHHBIX IUCIMIUIMH (HAOJIOJICHHE,
OKCIEPUMEHT, MOJICIIUPOBAHKE); BEIIECTBO II0 €ro XUMHUYECKOW (opMysie COIIacHO IUIaHY:
Ka4eCTBEHHBI COCTaB, THUII BellecTBa (MIPOCTOE MM CIIOXKHOE), KOJIMYECTBEHHBIH COCTaB,
OTHOCHTEJIbHASI MOJICKYJISIPHAsE Macca, COOTHOIICHUE MacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIC JOJIH
9JIEMEHTOB B BEIIECTBE (ISl CJIOXKHBIX BEIICCTB); POJIb XUMHUU (TIOJOKHUTEIBHYIO U OTPUIATEIBHYIO)
B )KM3HH Y€JIOBEKa, apIYMEHTUPOBATh CBOE OTHOIICHUE K 3TOH MPodIIemMe;

* BEIYUCIIATH OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO MAcCy BEIIECTBA U MAaCCOBYIO JIOJIO0 XHMHUYECKOTO
9JIEMEHTA B COCIUHCHMSIX;

* TIPOBOJMTH HAOIIIOICHUSI CBOMCTB BEIIECTB W SBJIICHUH, IIPOUCXOJISIINX C BEIICCTBAMH;

* cOOIOAATh TPaBHJIa TEXHUKU OC30IMACHOCTH TIPH MPOBEACHUN HAONIOACHUNA W JIA00PATOPHBIX
OTIBITOB.

MeTtanpeameTHble pe3yJbTaThl 00yYeHHUs].

VYyamuiicst JOJKEH YMETh:

* ONpPENENATh MPOOJIEMBI, TO €CTh YCTAHABINBATH HECOOTBETCTBUE MEXK/TY KEJIaeMbIM U JI€HCTBU-
TEJIbHBIM;

* COCTaBJIATH CJIOKHBIH IJIaH TEKCTA;

* BJIAJETh TAKUM BUJOM U3JIOKEHUS TEKCTA, KaK IOBECTBOBAHUE;

* 07 PYKOBOJICTBOM YYHTEJNsI IPOBOANUTH HEMTOCPEICTBEHHOE HAOIIOICHUE;

* TI0J] PYKOBOJICTBOM Y4HUTEJIsE OOPMIIATE OTYET, BKIIOYAIONINI oNrcaHue HaOII0IeHHs, ero pe-
3yJIbTAaTOB, BBIBOJIOB;

* ICTOJIb30BaTh TAKOW BUJI MBICJIEHHOTO (M1€a]IbHOT0) MOJIEIMPOBAHUS, KaK 3HAKOBOE MOJIEJIUPO-
BaHue (Ha MpUMepe 3HaKOB XMMHUECKUX 3JIEMEHTOB, XMMHUECKUX (OPMYI); UCIIOIb30BaTh TAKON BUJ
MaTepuaibHOro (MPeAMETHOI0) MOJEIMPOBAHUS, Kak (PU3MUECKOe MOJEIUpOoBaHUE (Ha MpHUMeEpe
MOJIETTUPOBAHUS aTOMOB M MOJIEKY);

* TOJy4yaTh XUMUYECKYIO HHPOPMAIUIO U3 PA3IUYHBIX HCTOYHHUKOB;

* OIpeAensaTh OOBEKT U aCMEKT aHAIM3a U CUHTE3a;

* OIpEeaeNsATh KOMIIOHEHTHl 00bEKTa B COOTBETCTBHH € aCIIEKTOM aHAJIN3a U CUHTE3a;

* OCYLIECTBISATH KAUECTBEHHOE U KOJMYECTBEHHOE OMMCAaHUE KOMIIOHEHTOB O0BEKTa;

* OIPEIEINATh OTHOLICHUSI 0OBEKTa C IPYTUMHU 00bEKTaMU;

* OIPEIEINsATh CYIIECTBEHHbIE TPU3HAKH 0OBEKTA.

Paznen «ATOMBI XUMHYECKUX DJIEMEHTOB)
IIpeaMeTHbIE pe3yabTAaThI 00y4eHMS.
VYyamuiicsi JOJKEH YMETh:

* UCIIOJIb30BaTh IPU XAPAKTEPUCTUKE ATOMOB IIOHATHUSA <(IIPOTOH», «HEUTPOH», «BIEKTPOHY,
«XMMUYECKUH DJIEMEHT», «MAaCCOBOE YHUCIO», «U30TOID», (AJIEKTPOHHBIA CIION», «IHEPreTUUYECKUU



YPOBEHbY», <BJIEMEHThI-METAIUIbI», <«AJEMEHThI-HEMETAIb»;, MPU XAPAKTEPUCTUKE BEIIECTB —
MOHSTUSL «MOHHAS CBA3bY», «UMOHBD», «KOBAJEHTHAs HETMOJSPHas CBA3bY», «KOBAJICHTHAS MOJSpHAS
CBSI3bY, «QJIEKTPOOTPHUIIATEIILHOCTDY, «BAJICHTHOCTDY, «METAJUTMYECKAs CBSI3bY;

* ONKCBIBATh COCTAB U CTPOEHUE aTOMOB 3JIEMEHTOB € MOPAIKOBBIMUA HOMepamu 1-20 B [lepuoau-
YEeCKOM CUCTeMe XMMHUYecKux djeMeHToB 1. M. Menaeneena;

* COCTABJISITh CXEMBI PACHPEICIICHUSI DJICKTPOHOB IO 3JIEKTPOHHBIM CJOSIM B 3JIEKTPOHHOM
000JI0YKEe aTOMOB; CXEMBbI 00pa30BaHUS Pa3HBIX THIIOB XUMHUYECKON CBS3M (MOHHOW, KOBAJICHTHOM,
METaJUTMYECKOMN );

* OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHYECKHX OJJIEMEHTOB (3apsaoB suep
aTOMOB, YHMCJa JJICKTPOHOB HAa BHEUIHEM 3JEKTPOHHOM CJIO€, YHMCIIO 3alOJHSAEMbBIX 3JIEKTPOHHBIX
CJI0O€B, PaJANyC aToMa, 3JEKTPOOTPULIATEILHOCTh, METANIMYECKUE U HEMETAJUINYECKHE CBOWCTBA) B
nepuojax u rpymnmnax (riaBHbIX noarpyimmnax) Ilepuonnyueckoit cucTeMbl XUMUYECKUX AJIEMEHTOB /Jl.
N. MenpeneeBa ¢ TOUKH 3pEHUS TEOPUH CTPOCHHS aTOMA;

* CpaBHMBATh CBOMCTBAa aTOMOB XMMHUYECKHX AJIEMEHTOB, HAXOMSIIMXCS B OJHOM IEPHOJIEC WU
riaBHo# noArpymme [lepuonuyeckoii cucrembl xumuueckux siaemMeHToB [[. . MenneneeBa (3aps10B
siIep aTOMOB, YHCJIAa 3JIGKTPOHOB HA BHEITHEM 3JIEKTPOHHOM CJIO€, YHUCIIO 3alOJIHAEMbIX JIEKTPOHHBIX
CJIOEB, paJlyc aTOMa, JIEKTPOOTPHUILIATEIHLHOCTh, METAJUIMYECKHE U HEMETaNINYECKUE CBOWCTBA);

* JaBaTh XAapaKTEPUCTUKY XHUMHYECKHUX D3JEMEHTOB MO HUX MoioxkeHuto B Ilepumonnueckoi
CUCTEeME XHMMHMYECKHUX OJJIEMEHTOB (XMMHYECKHH 3HAaK, MOPSAKOBBIA HOMEp, MEepHUOA, TpYIIa,
MOArPYIINA, OTHOCUTENIbHAs aTOMHasi Macca, CTPOCHHME aToMma - 3apsj SApa, YUCIO MPOTOHOB U
HEHUTPOHOB B sijipe, 00IIee YHCIIO JICKTPOHOB, PACTIPEEICHUE JICKTPOHOB 110 3JICKTPOHHBIM CIIOSIM);

* ONpeleNsITh TUIl XMMUYECKOM CBsI3U 10 (hOpMYyIie BELIECTBA;

* TPUBOJUTH IPUMEPHI BEUIECTB C pa3HbIMU TUIIAMU XUMHYECKON CBSI3H;

¢ XapaKTEepPW30BaTh  MEXaHW3Mbl  00pa30oBaHUs  KOBaJICHTHOW  (0OOMEHHOW),  HWOHHOM,
METaJJIMYeCKON CBsI3EH;

* YCTaHaBJIMBaTh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U: COCTAB BEILIECTBA-TUIl XUMUUYECKOMN CBS3U;

* COCTaBJATH (POPMYIIBI OMHAPHBIX COSTUHEHHI 10 BAIEHTHOCTH;

* HaxOJUTh BAJIEHTHOCTbH IEMEHTOB MO (hopMysie OMHAPHOTO COSAMHEHHUS.

MertanpeameTHbie pe3yJbTaThl 00y4eHHS.

VYyamuiics 10IKEH YMETh:

* (GOpMYIMPOBATH TUIIOTE3Y MO PEIICHUIO MPOOIEMBI;

* COCTaBJATH IUJIaH BBIIOJIHEHUA Yy4eOHOW 3ajJaud, peueHus MNpoOdjJeM TBOPUYECKOTO U
MOMCKOBOI'O XapaKTepa, BHIIIOJHEHUS IPOEKTa COBMECTHO C YUUTEIIEM;

* COCTaBJITH TE€3UCHI TEKCTA,

* BJIQJICTh TAKUM BHUJIOM H3JI0KEHHS TEKCTA, KaK ONUCAHMUE;

* HUCNOJb30BaTh TAaKOW BHUJ MBICICHHOTO (HMI€albHOI0) MOJEIMPOBAHMS, KaKk 3HAaKOBOE
MoJIeJIMpOBaHuE (Ha IPUMEPE COCTABJICHUS CXeM 00pa30BaHUs XUMHUECKOH CBSI3N);

* HCIOJIb30BaTh TAKOW BUJ MaTepUAIbHOIO (MPEAMETHOT0) MOJEIMPOBAHMS, KaK aHAJIOrOBOE
MOJICJINPOBAHUE;

* UCIOJBH30BaTh TaKOH BUJ MaTepUAIbHOTrO (IIPEIMETHOT0) MOJAETUPOBaHHUA, KaK (hU3HUECKOe
MOIeTUpOBaHue (Ha MpUMepe MOJICIICH CTPOCHUSI aTOMOB);

* OIpenensTh 00bEKThl CPABHEHUS U aCIIEKT CPaBHEHHUSI 00BEKTOB;

* BBINOJIHATH HEMOJIHOE OAHOJIMHEWNHOE CPaBHEHUE;

* BBINOJIHATH HEMOJHOE KOMIIJIEKCHOE CPaBHEHHUE;

* BBINOJIHSTH [TOJIHOE OJHOJIMHEHHOE CpaBHEHUE.

Paszgea «IIpocTbie BemecTBay

IIpenmeTHbIe pe3yabTaThl 00y4eHHU.



VYyamuiics 10JIKEH YMETh:

* WCMOJB30BaTh MPH XAPAKTEPUCTUKE BEMIECTB TMOHATUA «METAIUIbI», «IUIACTUYHOCTHY,
«TEIJIONPOBOJHOCTBY, <OJIEKTPOMPOBOJHOCTDY, «HEMETAIIBIY), «AJIOTPOMNUS», «AJUIOTPOITHbBIC
BHUJIOM3MECHEHHUS, WU MOJU(UKAITUN,

* OIUCHIBaTh MOJIOKEHHUE HJIEMEHTOB-META/UIOB U 3JIEMEHTOB-HeMeTauioB B Ilepuoanueckoit
cucteMe xuMmudeckux sneMmeHToB J. M. Menaeneena;

* KJIacCU(HUIIMPOBATH MPOCTHIC BEIIECTBA HA METAJUIBl 1 HEMETAJLIBI, DJIEMEHTHI;

* ONpEeAeATh MPUHAMJIC)KHOCTh HEOPraHUUYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB -
METaJVIOB ¥ HEMETAJJIOB;

* JIOKa3bIBaThb OTHOCUTEJIBLHOCTD JEJIEHHUS MPOCTHIX BEIIESCTB HA METAJIJIBI 1 HEMETAJLIIBI;

* XapakTepu30BaTh 00IIHEe (PU3NIECKHE CBOMCTBA METAJIJIOB,

* YCTaHABJIMBATh NPUYMHHO-CJIECACTBEHHBIC CBA3M MEXJAY CTPOCHHEM aToMa M XUMHUYECKOMN
CBSI3bIO B MIPOCTHIX BEILIECTBAX - META/IaX U HEMETaJIaxX;

* O0OBSICHITH MHOTOOOpA3ue MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK aJZIOTPOIIHS;

* OIKCHIBATH CBOMCTBA BEIIECTB (HA MPUMEpaxX MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIJIIOB);

* coOMIONaTh MpaBWIa TEXHUKU OC30IMACHOCTH TPH MPOBEJACHUN HAOTIOACHUNA W JIA00PATOPHBIX
OIIBITOB;

* HCIIOJIH30BATh MPHU PEIICHUH PACYCTHBIX 33]1a4 MOHATHS «KOJIUYECTBO BEIIECTBAY, «MOJIbY, «I10-
CTOSIHHAsE ABOTaJIpO», «MOJISIPHASI Maccay, «MOJISIPHBIA 00BEM ra30B», KHOPMAIIBHBIC YCIIOBUSY;

* TIPOBOJUTH PACUETHI C UCIIOIH30BAHUEM TMOHITHI «KOJIWYECTBO BEIIECTBA», «MOJIIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS ABOTaIPOY.

MeTanpenMeTHMe pPe3yJdbTaThbl oﬁyqem/m.

Yyamuiics J0JKEH YMETh:

* COCTaBJIITH KOHCIIEKT TEKCTA,

* CaMOCTOSITEIHHO UCIIOIB30BaTh HEMOCPEICTBEHHOE HAOIIOICHNUE;

* CAaMOCTOSITENIHO O(OPMIISTh OTYET, BKIIOYAIOIIMIA OMHCaHWe HAOIIOJEHUS, ero Pe3yabTaToB,
BBLIBOJIOB;

* BBINIOJHATH OJIHOE KOMIUIEKCHOE CPABHEHHUE;

* BBIIOJHATH CPABHEHHE MO0 AHAJIOTHUH.

Paznen «COC}II/IHGHI/IH XUMHUYECKHUX IJIECMCHTOB»

IIpeamMeTHbIe pe3yabTaThl 00y4eHus.

VYyamuiics J0JIKEH YMETh:

* UCIOJIb30BaTh MPU XaPAKTEPUCTHUKE BEIIECTB MOHATHS «CTENEHb OKUCIEHUS», «BAJIEHTHOCTHY,
«OKCHUJIbI», «OCHOBAHUSY, «IIEIOYN», «KAUECTBEHHAsI PEAKLUA», «MHIAUKATOP», «KHCIOTBD», «KHCIO-
pozcoepKaIe KUCIOTh», «OECKUCIOPOIHbIE KUCIOThD», «KUCIOTHAS Cpeay, IeoYHas cpenay,
«HEHTpanpHas cpema», «mkama pH», «comm», «aMopdHBIE BEHIECTBA», «KPHCTAIUINYECKUE
BEIIECTBA», «KPHCTALIMYECKAss pEIIeTKa», «HOHHAs KPHCTAJUIMYECKasl pemIeTKa», «aTOMHas
KPUCTAJUINYECKAsl PEHIeTKa», «MOJIEKYISpHAs KpPUCTAIIMYECKas pemIeTKa», «MeTaJUTHdecKast
KPHCTAJUINIECKAs! PEIIETKAy, «CMECH;

* KITacCU(UITUPOBATh CJIOXHBIE HEOPTAaHWYECKHE BEIIECTBA MO COCTaBY Ha OKCHIBI, OCHOBAHUS,
KHACJIOTHl M COJIM; OCHOBaHUS, KHUCIOTHI M COJM - TI0 PAacTBOPHUMOCTH B BOJIE; KHCIOTHI - IIO
OCHOBHOCTH U COJICPYKAHUIO KHCIOPO/Ia;

* OIPENENIATh TPHHAUICKHOCTh HEOPTaHMYECKMX BEHIECTB K OJHOMY M3 HM3YYEHHBIX KIIACCOB
(oKcHIBI, JeTydne BOAOPOIHBIE COSTUHEHNSI, OCHOBAHUS, KHCIIOTBI, COJIH) TI0 ()OPMYJIE;

* ONHCHIBATH CBOMCTBA OTACIBHHBIX MPEACTABUTENCH OKCHIOB (Ha MPUMEPE BOJBI, YIIIEKHUCIOTO
ra3a, HETalmeHOW HW3BECTH), JIETYYWX BOJOPOTHBIX COEJAWHEHHWH (Ha MpHMEpe XJIOPOBOAOpOaa U
aMMMaKa), OCHOBaHUH (Ha MpUMepe TUAPOKCUIOB HATPUS, KaJHs M KaJbLUs), KUCIOT (Ha mpuMepe
CepHOM KUCIIOTHI) U cojiel (Ha mpuMepe XJIopHuaa HaTpHs, KapOoHaTa KanbLus, Gpocdara Kaablus);



* oOpeAcydATb BAJICHTHOCTD U CTCIICHD OKHUCJICHUS 3JICMCHTOB B BCUICCTBAX

* COCTaBJIATH (DOPMYJIBI OKCHJIOB, OCHOBAHH, KUCIOT M COJIEH MO BaJCHTHOCTSM H CTEHEHSIM
OKHCJICHHA DJICMCHTOB, a TAKIKC 3apsAdaM HOHOB, yKa3aHHBIM B Ta6111/1ue pPacTBOPUMOCTU KHUCIOT,
OCHOBAHMI U COJICH;

* COCTaBJIATH Ha3BaHHS OKCHJIOB, OCHOBAHHUI, KUCIIOT U COJICH;

* CpaBHHUBATHb BAJICHTHOCTb U CTCIICHb OKHCJICHHA, OKCHUAbI, OCHOBAaHHA, KUCJIOTHI U COJIKA IIO
COCTaBy;

* HCIIOJIB30BATh TAOJIUILY PACTBOPUMOCTH JJIsI OTIPECIICHUSI PACTBOPUMOCTH BEIIIECTB;

*yCTaHaBJIMBATh TCHETHUECKYIO CBSI3b MEXTY OKCHUIIOM M TUJIPOKCHUAOM U HA00OPOT; MPUUHUHHO-

CJICACTBCHHBIC CBA3HU MCKAY CTPOCHUCM aTOMa, XUMHYECKOHN CBA3BIO U TUIIOM KpHCT&JIJIPI‘-IGCKOfI
PCHICTKHN XUMHUYCCKUX COGI[PIHGHPIﬁ;

* XapaKTCpHU30BaTb ATOMHBLIC, MOJICKYJIAPHBIC, HOHHLIC MCTANIMYCCKUC KPUCTAIINYCCKUC
PELIETKHU; CPeAy PacTBOPa € MOMOILBIO MKaibl pH;

* IPUBOAUTH IMPUMCPLL BCIICCTB C Pa3SHBIMUTUIIAMUA KpPICTEUIJIH‘-IGCKOﬁ PCLICTKU;



* TPOBOJUTH HAOIIOJCHNS 32 CBOWCTBAMU BEIIECTB U SBICHUSMU, POUCXOISAIIUME C BEIECTBAMU;

 co0mroaaTh MpaBMiIa TEXHUKU 0€30MacCHOCTH MPH MPOBECHUN HAOIIOICHUH U OTIBITOB;

* HCCIEI0BATh CPEy pacTBOpPa ¢ HOMOUIbIO HHANKATOPOB;

* JKCHEPUMEHTAIBHO PA3IMYaTh KUCIOTHI U IET0YH, MOJIb3YsACh HHANKATOPAMH;

* MICTIOJIB30BATh MIPU PELICHUHU PACUETHBIX 3a]ad MOHATHS «MaccoBas OIS AJIEMEHTA B BEIIECTBE», «MAacCOBas JI0JSl PACTBOPEHHOT'O BEIIECTBAY,
«00BbeMHas I0JIs Ta3000pa3HOTO BEIIECTBAY;

* IPOBOJIUTH PACUEThl C HCIIOJIH30BAHMEM IOHATUH «MaccoBasi JOJS JJIEMEHTa B BEINECTBE», «MAaccoBas MO PACTBOPEHHOTIO BELIECTBAY,
«00BeMHast OIS Ta3000pa3HOTO BELIECTBAY.

MeTanpez[MeTm,le pe3yJabTaThbl oﬁyqe}mﬂ.

Yyamuics 10JKEH yMETh:

* COCTaBJISITh HA OCHOBE TE€KCTa TabJIUIIbl, B TOM yucie ¢ npuMeHeHueM cpeacts UKT;

* I0J PYKOBOJCTBOM YYMTEJNSI IPOBOJUTH OIIOCPEIOBAHHOE HAOIIOACHNUE;

* [I0J] PyKOBO/ICTBOM yuuTeNs 0QOPMIIATh OTYET, BKIFOUAIOLINH ONKUCaHHE SKCIIEPUMEHTA, €r0 Pe3yIbTaTOB, BEIBOJIOB;

* OCYLIECTBIATh MHAYKTUBHOE 000OIIeHHEe (0T E€AMHUYHOIO JOCTOBEPHOrO K OOLIeMy BEpPOSATHOCTHOMY), TO €CThb OINpeAesITh oOuue
CYILIECTBEHHbIE IPU3HAKY JIBYX U 0ojiee 00BEKTOB U (PMKCUPOBATh UX B (hOpME MOHATHUS WU CYKICHHUS;

* OCYILLECTBJIATh JEAYKTUBHOE 0000uIeHHe (IOJBEAECHUE E€IMHUYHOIO JOCTOBEPHOro MO o0Ilee IOCTOBEPHOE), TO €CTh aKTyalu3UpOBaTh
MOHATHUE UJIH CYXKJAECHUE, U OTOXKIECTBIATh C HUM COOTBETCTBYIOIIME CYIIECTBEHHbIE TPU3HAKH OJHOTO MM O0siee 0ObEKTOB;

* OIpEIEINATh aCleKT KIacCuPUKaIIHY;

* OCYHIECTBIIATH KJIACCU(UKALIUIO;

* 3HaTh U MCIOJIb30BaTh pa3InuHble POPMBI IPEICTaBICHUS KiIacCU(UKALINH.

Pa3znen «I/I3MeHeHI/[H, MpoUCXOaAlIHe ¢ BEHICCTBaAaMMU»

IIpeaMeTHbIE pe3yJbTAThI 00yUeHMSI.

VYyamuiics J0IKEH yMETh:

* UCIOJIB30BATh NPU XaPAKTEPUCTUKE BEIECTB MOHATUS «IUCTHIIILMSY, «IIEPETOHKA», «KPUCTAIIN3ALUAY, «BbIIAPUBAHNUEY, «(DUIBTPOBAHUEY,
«BO3TOHKA, U CYOIMMALIUsA», «OTCTaUBAaHUE, KIEHTPUPYTUPOBAHUEY, «KXUMHUYECKAs PEaKIHs», «XUMUYECKOE YPABHEHUEY, «PEAKIIUU COEAUHEHUS,
«PEAKIMU Pa3I0KEHUN», «PEaKIIH OOMEHay, «PEaKLuu 3aMEIEeHHs», «PEaKIIMU HEHTpaIU3aluny, «IK30TEPMUUYECKHUE PEAKIIMNY», «IHI0TEPMUYE CKHE
peaKIMMny», «PeaKUu TOPEHUs», «KATaIU3aTopbl», «(HEPMEHTHI», «OOpAaTHUMbIE pEaKIUun», «HEOOpaTUMbIE PEAKLUN», «KATAIUTUYECKHE PEaKIIMN»,
«HEKATATMTUYECKHUE PEAKLIUNY, «PSiJ aKTUBHOCTU METAIIIIOBY, «THIPOJIU3»;

* YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHbBIE CBS3U MEXAY (PU3NYECKUMU CBOMCTBAMHU BEIIECTB U CITIOCOOOM pa3/iesieHusl CMeceil;

* OOBSCHATH 3aKOH COXPAHEHHS MAacChl BEIIECTB C TOYKU 3PEHHSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUS;

* COCTAaBJIAITh YPAaBHEHUS XUMHUECKUX PEAKLIUI HA OCHOBE 3aKOHA COXPAHEHUS MACChl BEIIECTB;



¢ ONUCBIBATH pCaKHU C MOMOMIBIO CCTCCTBCHHOI'O (pyCCKOFO NN pO[[HOFO) SI3bIKA U A3bIKa XMMUH,

* KJIacCCU(PUIIMPOBATH XUMHUECKUE PEAKIUH 110 YUCITY M COCTaBY HCXOTHBIX BELIECTB U MPOAYKTE T PEAKIMU; TEINIOBOMY (P (EKTy; HallPaBICHHUIO
IIPOTEKAHUs PEaKLMK; Y4aCTHIO KaTaIu3aTopa;

* UCTOJB30BATh TAOJIHUILYy PACTBOPUMOCTH JUIsi ONPEACICHHUS BO3SMOKHOCTH IIPOTEKAHUS PEaKii 0OOMEHa; SJIEKTPOXUMHUECKUI PsIJl HAapsHKSHUN
(aKTMBHOCTH) METAJIJIOB JJIs1 OIIPEEJICHUS] BO3MOXKHO CTH NMPOTEKAHMsI peakMii MEXy METalIaMi U BOJHBIMU PACTBOPaMM KHUCJIOT U COJIEH;

® Ha6J'IIO,Z[aTI) U OIIMNCBIBATh IIPU3HAKKW M YCJIOBHA TCUCHHUA XHMHUYCCKHX peaKHI/Iﬁ, JACJIaTb BBIBOJb Ha OCHOBAHHMHKU aHaJIN3a Ha6J'IIo,I[eHHﬁ 3a
OKCIICPUMEHTOM;

* IPOBOAUTE PaCUYCThl 10 XUMHUYECCKHNM YPaBHCHHUAM Ha HAXOXICHHUE KOJIUYCCTBA, MaCChl NI obneMa IMpoaAyKTa p€akiuu 1o KOJINYECTBY, Macce
U1 06"beMy HCXOJHOI'0 BEIICCTBA, C HUCIIOJB30BAHUEM IIOHATHA «OO0JIA», KOTJda MCXOJHOE BCHICCTBO JaHO B BHJC pacTBOpa C 3aﬂaHHOﬁ MacCcoBOH
,Z[OJ'I@IZ pPaCTBOPCHHOI'O BCIICCTBA UJIU COACPKUT OIIPEACICHHYIO JOJIHO HpHMCCCﬁ.

MeTtanpeaMeTHbIe pe3yJIbTaThl 00y4eHH.

Yyammiics 10JKEH YMETh:

* COCTaBJIAITh HA OCHOBE TEKCTa CXEMbI, B TOM uuciie ¢ npumenenuem cpeacts UKT;

* CaMOCTOSTEJIBHO O(OPMIIATH OTYET, BKJIIOYAIOIINI ONMUCAHUE SKCIIEPUMEHTA, €ro pe3yIbTaToB, BEIBOJIOB;

* UCHOJb30BATh TAKOM BMJ MBICICHHOTO (MA€aIbHOT0) MOJEIUPOBAHMs, KaK 3HAKOBOE MOJEIMpPOBaHME (Ha NMpUMepe YpaBHEHUH XMMHUYECKHX
peakuuii);

* paznuyaTh 00BEM U COJlepKaHUe MOHATH;

* pa3nIuyaTh POJOBOE U BUJOBOE MOHSTHSI,

* OCYILECTBIATH POJOBUIOBOE ONPEAEIECHUE TOHATHH.

Paznen «IIpaktuxkym 1. [Ipocreiimme onepanuu ¢ BemecTBOM»
IIpeameTHbIE pe3ybTaThl 00y4eHHS.

VYyamuiicst JOJKEH YMETh:

+ oOparathcs ¢ 1adopaTopHbIM 000PYIOBAHUEM U HArpeBaTeIbHBIMHU TPUOOpPaMU B COOTBETCTBHH € IIPABUIIAMU TEXHUKH 0€3011aCHOCTH;
* BBINOJHATH MPOCTEUIINE TPUEMBI PA0OTHI C TaOOPATOPHBIM 000PYIOBAaHUEM: JIAOOPATOPHBIM IITATUBOM, CTUPTOBKOI;

+ HaOJI0/1aTh 32 CBOMCTBAMMU BELIECTB U SABJICHUSMH, IPOUCXOISIIUMU C BEIIECTBAMU;

* OINHUCHIBATh XUMUYECKHUI IKCIIEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOT'O (PYCCKOTO UITU POJHOTIO0) SI3bIKA U A3bIKa XUMUM;

* JleNaTh BBIBOJBI IO PE3yJIbTaTaM IMPOBEAEHHOIO HKCIIEPUMEHTA;

* TOTOBHTH PACTBOPBI C ONPEIEIEHHON MaCCOBOU JI0JIEN pacTBOPEHHOIO BEUIECTBA;

* IPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIIO PACTBOPEHHOIO B HEM BEIIECTBA.

MetanpeamMeTHble pe3yJabTaThl 00y4eHHsI.



VYyammiics 10KEH yMeTh CaMOCTOSITEIFHO MCIIOIB30BaTh OMMOCPEI0BAHHOE HAOIIOCHHE.

Paznen «PacTBopeHnue. PacTBOpbI. Peaxuuu HOHHOI'0 o0MeHa
U OKHCJINTEJIbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUID)

IIpenmeTHbIe pe3y/ibTaTbl 00y4eHUs.

VYyamumiics 10JKEH YMETh:

* WCIOJNB30BaTh MPU XAPAKTEPUCTUKE NPEBPAIICHUM BEIIECTB MOHATUS «PACTBOPY», «JIEKTPOIUTHYECKAS JAUCCOLUALMIY, «IIICKTPOIUTHI,
«HEIIEKTPOJIUTHIY, «CTENECHb TUCCOLUAIIUNY, «CUIBHBIC JIEKTPOIUTHD», «CIA0bIe dJCKTPOIUTH), «KATUOHBD», «AHHOHBID», KKUCIOTBI», KOCHOBAHUS,
«COJINY», «MOHHBIC PEAKITUNY, «HECOJICOOPa3YIONINEe OKCHIIBIY, «COJICO00pa3yIONINe OKCHIIBI», «OCHOBHBIC OKCHJIBI», KKUCIOTHBIC OKCHIBD», «CPEIHUE
COJINY, «KUCJIBIE COJIN», KOCHOBHBIEC COJIN», «T€HETUUECKUN PA», KOKUCITUTEIHLHO-BOCCTAHOBUTEIIBHBIC PEAKIINIY, KOKUCIIHUTEIbY, «BOCCTAHOBUTEIIb,
«OKHCIICHHEY, «BOCCTAHOBJICHUEY;

* ONUCHIBaTh PACTBOPEHUE KaK (PU3UKO-XUMHUYECKUI TTPOIIECC;

* WUIIOCTPUPOBATh IPUMEPAMH OCHOBHBIE IIOJIOKEHHUS TEOPUH IEKTPOIUTUYECKON JUCCOLUAIMM;, T€HETUYECKYI0 B3aUMOCBSI3b MEXIY
BEIIECTBAMH (IIPOCTOE BEIIECTBO - OKCHUJ - TUAPOKCH]I - COJIb);

* XapakTEepU30BaTh OOIIME XWMUYECKHE CBONCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHMH U COJieH C TO3WLUNA TEOpUHU
3JIEKTPOJIUTAYECKON TUCCOUMAIMUT; CYIIIHOCTD AIEKTPOIUTAYECKON JUCCOUUAIIMU BEUIECTB C KOBAJEHTHOW MOJAPHOW U MOHHOW XUMHUYECKOU CBA3BIO;
CYLIHOCTb OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIU;

* TIPUBOAHUTH MPHUMEPHI PEAKIIMI, MOATBEPKIAIONUX XUMHUYECKHE CBOWCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHUW M COJIEH;
CYLIECTBOBAHHME B3aMOCBS3U MEK/y OCHOBHBIMH KJIaCCAMU HEOPTaHUYECKUX BEILIECTB;

* KJIACCU(PHUIIMPOBATh XUMUYECKHE PEAKLIUU IO H3MEHEHHUIO CTENEHEN OKUCICHUS 3JIEMEHTOB, 00pa3yIOLINX pearupyroliie BelecTBa;

* COCTABJIATh YPABHEHMsSI DJIEKTPOIUTHUECKON AMCCOIMAIMKN KUCIOT, OCHOBAaHUM M COJIEH; MOJEKYJSpHbIE, TIOJHBIE U COKpAILllEHHbIE MOHHbBIE
YpaBHEHHUS PEAKIHI ¢ ydacTHEM 3JIEKTPOJIUTOB; YPABHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINM, UCIIOIB3Ysl METO/1 AJIEKTPOHHOIO OajaHca;
YpaBHEHUS PEAKIIN, COOTBETCTBYIOIIUX MOCIEAOBATEIILHOCTH («IIETIOUKEY) TPEBPAIICHU HEOPTAHNUECKUX BEIIECTB PAa3IMUHBIX KJIACCOB;

* ONpENENSTh OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHNUE U BOCCTAHOBJIEHUE B OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLIUSX;

* YCTaHaBJIMBATh NMPUYMHHO-CIIECACTBEHHbIE CBSA3M: KJIACC BEIIECTBA — XHMMHUYECKHE CBOMCTBA BEIECTBA; HAONIOAATh M OMMCHIBATh PEAKIUU
MEX/1y DJIEKTPOJIUTAMH C TOMOIIbIO €CTECTBEHHOTO (PYCCKOIO MIIM POJIHOTO) SI3bIKA U SA3bIKA XUMHUH;

* TIPOBOJIUTH OTIBITHI, MOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIICCTB.

MeranpeameTrHslie pe3yJabTaThl 00y4eHHUs.

VYyamuiics J0IKEH yMETh:
* JeJ1aTh IOMETKH, BBITMCKH, IUTHPOBATH TEKCT;
* COCTaBIIATh JAOKJIAJ;



* COCTaBJISITh Ha OCHOBE TEKCTa Ipaduiku, B TOM uncie ¢ mpuMeHeHueM cpencts MKT;

* BJIQ/IETh TAKUM BUJOM U3JIOKEHHUS TEKCTa, KaK PAcCyKCHUE;

* HCIIOJIb30BAaTh TAaKOW BUJ MBICJICHHOTO (MAEaTbHOT0) MOAEIMPOBAHUA, KaK 3HAKOBOE MOJEIMpPOBaHUE (HA MpPUMEpPE YPaBHEHUH peakuuit
JUCCOLMAIIMH, HIOHHBIX YPaBHEHUM peakiuil, MOIypeakifii OKUCICHHUSI-BOCCTAHOBIICHU );

* pa3nuuaTh KOMIIOHEHTHI JOKa3aTelIbCTBa (TE3UC, apryMEeHThl U OpMY J0Ka3aTENbCTBA);

* OCYILIECTBJIATH MPSMOE UHIYKTUBHOE J10KA3aTEIbCTBO.

Paszgea «IIpaktukym 2. CBoiicTBa pacCTBOPOB 3JIEKTPOJUTOB)
IIpeaMeTHbIE pe3yabTAThI 00yUeHMSI.

Yyamuics J0JKEH yMETh:

* o0pararscs ¢ 1a0opaTopHbIM 000pYIOBAHUEM U HarpeBaTeIbHbBIMU IPUOOpPaMU B COOTBETCTBUU C ITPaBUIIAMH TEXHUKU 0€30I1aCHOCTH;
* BBIMOJIHATH IPOCTEHIINE PUEMbI 00pallieHus ¢ 1a0opaTopHbIM 000pyI0BaHKEM: JTJAOOPATOPHBIM ILITATUBOM, CHUPTOBKOM;
 Ha0Jr0/1aTh 32 CBOMCTBAMU BEILECTB U SBJICHUSAMH, IPOUCXOAALINMHU C BELLIECTBAMU;

* OMMCHIBATh XMMUYECKUH IKCIIEPUMEHT C IIOMOLIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) sI3bIKA U SI3bIKA XMMMUU;

* JenaTh BBIBOJBI 10 Pe3yJIbTaTaM IPOBEAEHHOTO HKCIIEPUMEHTA.

MeTtanpeamMeTHble pe3yJbTaThl 00yYeHHS.

VYyamuiicst JOJKEH YMETh:
* ONpENeNsITh, NCXO U3 yUeOHOH 3a7aun, HEOOXOAUMOCTh HEMOCPEICTBEHHOTO MJIH OTIOCPETOBAHHOI'O HAOJIIOIEHUS;
* CaMOCTOSITENIbHO (POPMUPOBATH MPOTPAMMY SKCIIEPUMEHTA.

Beegenne. O0masi XapakTepucTUKa XMMHUYECKHUX 3JIeMEHTOB M XuMH4eckux peakuuid. Ilepuoamuecknii 3akon u Ilepuoguyeckas cucrema
xumMudecknx 3eMenToB JI. U. MenaeneeBa (7 4)

XapakTepHucTHKa 3JIEMEHTa 0 €ro MoJIokeHUIo B [lepuonndeckoii cucreMe xumudeckux anemeHToB . . Menneneesa. CBoiicTBa OKCHI0B, KMCJIOT,
OCHOBAaHUN M COJIEM B CBETE€ TEOPUM DJIEKTPOJUTHYECKOW IJUCCOLMALMM U OKUCIEHUA-BOCCTAHOBIICHHs. IIOHATHE O MNEpPEeXOAHBIX JJIEMEHTaX.
AmdoTtepHocTb. ['eHeTndeckuil psin mepexogHoro aneMeHTa. Ilepuogmueckuii 3akoH u Ilepuoaunueckas cucrema XxuMuuyeckux snementoB [ U.
MenneneeBa. XuMu4deckas OpraHu3alys >KMBOM U HEKUBOW NMPUPOIBI. XUMHUYECKHUI COCTaB sA/1pa, MAHTUH U 36MHOW KOPBI. XMMHYECKHUE HIIEMEHTHI B

KJICTKAaX KMBBIX OpPTaHHU3MOB. MaKpo- U MUKPOSJICMCHTHI. 0606H_ICHI/IC CBEJICHUI 0 XMMHYECKUX pCaKknusXx. KJ'IaCCI/I(l)I/IKaI_II/IH XUMHUYCCKUX peaKL[I/Iﬁ 10



Pa3IMYHBIM NMPU3HAKAM: «UUCJIO M COCTaB pearupyrolux U 00pa3yrolIMXCcs BEIIECTBY, «TEIOBOM 3¢ (deKT», «HanpaBleHUE», «M3MEHEHHE CTer eHen
OKHCIICHHS 3JIEMEHTOB, 0Opa3yloIIUX pearupyrole BemecTBa», «(paza», «UCIHOIb30BaHME Karaiuzaropa». [IoHATHE O CKOPOCTH XHMHYECKOMH
peakimu. @aKkTOpbI, BAUAIONIME HA CKOPOCTh XUMHUECKUX peakunii. Karanuszarops! u katanu3. MHrHONTOpBI. AHTHOKCHUAHTHI.

JdemoncTpanmu.

Paznuunbie Gopmbr Tabmmnst J[. M. MenaeneeBa. Monenu aToMoB 37eMeHTOB 1—3-ro nepuo1oB. Mojesib CTPOSHUS 36MHOTO Iapa (IonepeYHbIi
pa3pe3). 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakuuu OT MPUPOAbl PEarupyrollUX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHYECKON pEaKLHUU OT
KOHUEHTPALUU pPEarupyroliX BELIECTB. 3aBUCHUMOCTh CKOPOCTH XMUMHUYECKOM peakUMM OT IUIOLAAM CONPUKOCHOBEHMSI pEarupyrollux BEIECTB
(«kumsmui  cioit»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pPEaKIMH OT TeMIIepaTypbl pearrpyroliuX BeHIecTB. [ OMOTeHHBIM W TeTepOreHHbIN
katanu3bl. DepMeHTaTUBHBIN KaTanu3. Marubuposanue.

JlaGopaTopHbIe ONBITHI.

1. IlonyyeHue rupokcua UHKA U UCCIEeI0BaHUE €ro cBOMCTB. 2.MoaenupoBanue noctpoeHus [lepuoandyeckoil cuCTeMbl XMMUUYECKUX 3JIEMEHTOB
. U. MenneneeBa. 3. 3aBUCUMOCTb CKOPOCTH XMMHMYECKON PEAKIUHU OT MPUPOJBI PEarHpyOIINX BEIIECTB HA NPUMEPE B3aUMOJEHUCTBUS KHUCIIOT C
MeTaJulaMH.

4. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHIIEHTPALMM PEarupyroIyuX BENIECTB HAa IPUMEPE B3aMMOJAEHCTBHS LIUHKA C COJITHOM KUCIIOTON
Pa3INYHON KOHIIEHTPALUH.

5. 3aBHCHUMOCTbh CKOPOCTH XMMHYECKON PEaKIMM OT IUIOIIAJN CONPUKOCHOBEHUS pearrpyromux BemecTs. 7. MoenpoBaHue «KUISAIIETO CIOs». 8.
3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEaKLMU OT TEMIIEpATyphl pearupyroIluX BELECTB HA IpuMepe B3aumoaeicTeus okcuaa meau (II) ¢ pacteopom
CepHOM KHUCIOTBI Pa3MUUHON TeMmepaTypsl. 9. Pa3noxkenue nepokcuaa BoAopoaa ¢ moMousio okcyaa mapranma (IV) u karanassl. 10. O6HapyxeHue
KaTaja3bl B HEKOTOPBIX MUIIEBHIX MpoaykTax. 11. MHrubuposaHue B3auMoIeHCTBUS KUCIOT C METANIaMU YPOTPOIIMHOM.

IIpeameTHBbIE pe3yJbTaThl 00yUYEeHUS

VYyamuiics 10J1KeH ymems:



UCIOJIb30BaTh IIPU XapaKTEPUCTHKE IPEBPAIICHUN BEINECTB MOHATUA: «XMMHUYECKAs PEAKLM», «PEAKUHUN COCIUHEHUS», «PEAKLHUH Pa3IOKCHUS,
«peaKu 0OMEHay, «PEAKIIMU 3aMEICHUS», «PEaKIMH HEUTpaTU3aIiny», «IK30TEPMUUECKUE PEAKIHIY, «IHAOTEPMUUECKUE PEaKIMN», «00paTuMbIe
peaKkmn», «HEeoOpaTHMbIe pEaKIUN», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLIUN», «TOMOTEHHBIC PpEaKIUN», «TeTePOreHHBbIC pPEaKIUN,
«KATAIUTUYECKUE DPEAKLUN», «HEKATAIMTUYECKHE DPEAKLHUM», «TEIIOBOM 3((eKT XUMHUECKOH peakLHn», «CKOPOCTb XHMHUYECKOH peakium»,
«KaTaIm3aTop»;

XapaKTepu30BaTh XHMHYECKHE 3JIEMEHThl 1—3-ro mepuofoB MO HMX MojokeHHio B Ilepmommueckoil cucreme Xxumuyeckux siemeHToB J[. H.
MenzeneeBa: XUMUYECKHI 3HAK, MOPSAKOBBIA HOMEp, MEPUOJ, I'PYyIIa, MOATPYIA, OTHOCUTENIbHAS aTOMHAs Macca, CTpOEHHE aToMa (3apsj sjapa,
YHCII0 IPOTOHOB U HEHTPOHOB B si/ipe, 001Iee YMCIIO NEKTPOHOB, paclpeieleHUue 3JEKTPOHOB MO AIEKTPOHHBIM CJIOSIM, ITPOCTOE BEILECTBO, hopMya,
Ha3BaHUE W THIl BBICHIETO OKCHJIA U TMIPOKCHUA, JIETY4YEro BOJOPOJHOIO COEAMHEHUS (U1 HEMETAaJUIOB)); XapaKTepU30BaTh OOIINE XUMHUYECKHUE
CBOWCTBa aM()OTEPHBIX OKCHJIOB U THAPOKCHIIOB; IPUBOAUTH MPUMEPHI PEaKINi, TOATBEP)KIAIOIINX XHMUYECKHE CBOWCTBA aM()OTEPHBIX OKCHIOB U
TUAPOKCHUJIOB;

JlaBaTh XapaKTEPUCTUKY XMMUYECKMX PEaKIMi MO YUCIy U COCTaBY MCXOIHBIX BEIECTB U MPOIYKTOB pEaKIMH; TEIIOBOMY 3(p(eKTy; HalpaBICHUIO
MIPOTEKAHUsl PEAaKUUU; HU3MEHEHUIO CTEIEHEH OKHCIICHHs DIIEMEHTOB;, arperaTHOMY COCTOSHHUIO HCXOJHBIX BELIECTB; YYaCTHIO KaTalau3aropa,
OOBSICHATh M TPUBOJIUTH HPUMEpPHI BIMSHHUS HEKOTOPBIX (DAaKTOpOB (NMPHUPOJAa pEarupyrolluX BELIECTB, KOHIEHTpAllUs BEILIECTB, JABJICHUE,
TEeMIIEpaTypa, KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHS pPEearupyoolliuX BEIIECTB) Ha CKOPOCTh XMMHUYECKUX peaklMii; HaOM0aTh U ONUCHIBATH
YpaBHEHUS PEAKIMIl MEeXay BEIeCTBAMU C IMOMOUIbIO €CTECTBEHHOrO (PYCCKOTO MJIM POJHOI0) s3bIKa U SI3bIKAa XUMHH; NPOBOJUTH OIBITHI,
MOJITBEPXKIAIOIINE XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHUIOB M THJIPOKCUIOB; 3aBUCHMOCTb CKOPOCTHM XHMHUECKOW PEaKLUUU OT Pa3IMnYHbIX
¢bakTopoB (IMpHpoJa pearupyrourx BeLIeCTB, KOHIEHTpalMs BELIECTB, JaBJICHUE, TeMIlepaTypa, KaTajau3aTop, MOBEPXHOCTb CONPHUKOCHOBEHUS

pearupyromux BeIecTB).

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics 10J1KeH ymems:



OIIPENENIATh LeNb Y4eOHON JIEeATENbHOCTH C OMOILBIO YUUTENIS U CAMOCTOSITENIbHO, HCKAaTh CPEJCTBA €€ OCYIIECTBICHUs, padoTas 1o IUIaHy, CBEPATh
CBOM JICHCTBHUS C LENbI0 U IPU HEOOXOIMMOCTH HCIPABIIATH OMIMOKHM C MOMOLIBIO YUYHUTENS U CaMOCTOSITENIbHO; COCTaBISATh AHHOTALMIO TEKCTa;
CO3/1aBaTh MOJEIH C BBIJCIICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA M MPEICTaBICHHEM HMX B MPOCTPAHCTBEHHO-TpapuyecKol MM 3HAKOBO-
cUMBOJIMYEeCKON (opme; omnpeaensaT BUAbl KilaccU(UKauM (€CTECTBEHHYIO M HCKYCCTBEHHYIO); OCYHIECTBIIATH IPSAMOE JI€AYKTUBHOE
JI0Ka3aTeNbCTBO.

Tema 1. Metamibt (16 4)

ITonoxenne MeramioB B Ilepumonmueckonr cucreme xumuueckux sneMeHTOB JI. M. MenpeneeBa. Merammdeckas KpUCTAUIMYECKas peEIIeTKa U
MeTajuIn4yeckas XuMudeckast cBs3b. Ooume usnyeckue cBoiictBa MetamioB. CIijiaBbl, X CBOMCTBA U 3HaU€HUE. XMMHUECKUE CBOICTBAa METAIIOB KaK
BOCCTAHOBUTEJIEH, a TaK)KE B CBETE UX IOJIOKEHHS B JIEKTPOXMMUYECKOM psAy HalpsbkeHU MertaiuioB. Koppo3us meramioB u ciocoObl 60pbObI ¢
Hel. Metamisl B ipupoze. O0mue crnoco0bl UX MOTYYEHUSI.

OO0masi xapakTepuCTHKA MIEJOYHBIX MeTaLI0B. MeTtauisl B npupoe. O0mme cnocoOsl ux nonydeHus. Ctpoenue atomoB. [llenounsie MeTas —
IPOCThIE BelllecTBa. BaxkHel1e coeJMHEHNS MIEeT0YHBIX METAJUIOB — OKCH/Ibl, THPOKCHU/IBI U COJU (XJIOPUIBI, KapOOHATHI, CyNb(aThl, HUTPATHI), UX
CBOWCTBA U MPUMEHEHHE B HAPOJHOM Xo3siicTBe. Kanuiinbple ynoopeHus.

O0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM noArpynns! II rpynner.

Crpoenue aromos. lllenoyHozemenbHble METAUIBl — IPOCThIE BellecTBa. BaxHelline coeAMHEHHs IIEeTOYHO3EMENIbHBIX METAJUIOB — OKCH/IBI,
THIPOKCHU/IBI M CONU (XJIOpUAbI, KapOOHAThI, HUTPATHI, Cylb(atsl, pocdarel), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM XO3SIICTBE.

ANOMUHHI.

Crpoenue aroma, (u3MUYECKHE W XMMHUYECKHE CBOMCTBa MpocToro BemiecTBa. COEAMHEHUS ANIOMUHUS — OKCHJA M THAPOKCHI, UX aM(OTEpHBIN
xapakrep. Baxneimue conu anromunus. [I[puMeHeHne aTtoMUHNS U €r0 COCTMHEHHMN.

Keaeso.

CrpocHue aToMa, PU3HUYECKHe I XMMIUECKHe CBOMCTBA POCTOro BemecTa. I'enernueckue psiast Fet? u Fe'™.

Baxneiimme conu xene3a. 3HaAUCHUE JKee3a U €ro COCIUHEHMH JIJIs npupoabl U HAPOJHOT'O XO03sMCTBRA.



JdemoHcTpaumu.

OOpa3upl MIETOYHBIX U MIEIOYHO3EMETbHBIX MeTaioB. OOpa3iibl cruiaBoB. B3aumoselicTBue HaTpus, TUTHS U Kalblus ¢ BOAOW. B3aumoselcTBue
HaTpHsl U MarHus ¢ KuciaopoaoM. BzaumopeiictBue meramioB ¢ HeMerauiamu. [lomyuenne ruapokcunos xkenesa (I11) u (I11).

JlabGopaTopHble ONBITHI.

12. B3auMopelicTBue pacTBOPOB KUCIIOT U coJiei ¢ Metaimiamu. 13. O3HakoMiieHue ¢ pynamu xenesa. 14. OkpalrBaHue MIaMEHN COMSMM €T OYHBIX
MeTaioB. 15. BzaumopeiictBue kanpuus ¢ Bogoil. 16.I1onyuenne ruipokcuia Kainblys U UCCIEI0OBAaHUE €r0 CBOMCTB.

17. IlonyyeHue TMAPOKCHAA ANIOMUHHUS M HCClIeloBaHHE ero cBoilctB. 18. BsaumopeiictBue »xene3a ¢ consiHOM kuciortoil. 19. Ilonyudenue
ruapokcuioB xenesa (I1) u (II1) u u3ydyenue ux cBOUCTB.

IIpeameTHbIe pe3ybTaThl 00y4eHHUS

Yyamuiics 10J1KeH ymems:

UCIOJIb30BaTh MpPHU XapaKTEPUCTUKE METAUIOB M MX COEIMHEHUN MOHSATUA: «METAJUIb», «pPsi aKTUBHOCTU METAJJIOBY», «IIEJIOUYHBIE METAJUIBI»,
«UIEJIOYHO3EMEIbHBIE METAJIbD», HCIIONB30BaTh WX INPU XApaKTEPUCTUKE METAJUIOB; /1aBAaTh XapaKTEPUCTHKY XUMHUYECKHX 3JIEMEHTOB-METAIIJIOB
(LIIEIOYHBIX METAJIJIOB, MarHus, KajblUs, alIOMMHHUSA, jKele3a) Mo uX mnojoxeHuto B Ilepumonmueckoil cucteme xumudeckux siaementon [l .
MenieneeBa (XUMHUYECKUHN 3HAK, MOPAAKOBBIN HOMEp, MEpUOJI, TpyINa, MOATPYNNa, OTHOCUTENbHAs aTOMHAas Macca, CTpOeHHe aToma (3apsn sjapa,
YHCJIO NMPOTOHOB M HEWTPOHOB B spe, OOIIee YUCIIO 3JIEKTPOHOB, PACIpPENEICHHE 3JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), MPOCTOE BEIECTBO,
(¢bopMyIia, Ha3BaHUE M TUII BBICIIETO OKCUIA U THIPOKCH/IA);

Ha3bIBaTh COEAMHEHUS METAJIIOB M COCTABIIATh UX (POPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 001IHe (PU3NYeCKre U XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-METAIJIOB;

OOBSACHATH 3aBUCUMOCTb CBOMCTB (MJIM MPECKA3bIBaTh CBOMCTBA) XUMUYECKHX 3JIEMEHTOB-METAUIOB (paJAnycC, METANINYECKUE CBOMNCTBA 3JIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MMM COEIMHEHUH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHIOB H
THJIPOKCHUJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT NMosIokeHus B [lepnonnyeckoil cucteme xumuieckux aieMeHToB [l. M. Menzaeneesa;

OIIMChIBATDH 06H_II/IC XMMHYECKHE CBOMCTBA METAJLJIOB C IOMOIIIBIO €CTECTBEHHOTO (py'CCKOFO HIn pOHHOFO) A3bIKA U SA3bIKa XUMUU,



COCTaBJISITh MOJIEKYJISIPHBIE YpaBHEHHUS peakiuil, XapaKTepU3yIOIUX XHMUYECKHE CBOMCTBA METAJUIOB M MX COCAMHEHUH, a TaKKe AJIEKTPOHHbIE
YpaBHEHUS MPOIIECCOB OKUCICHUSI-BOCCTAHOBIICHHUS;

YpaBHEHUS 3JEKTPOJUTUYECKON JUCCOLMAIINHN; MOJIEKYJISIPHBIE, TIOJHBIC U COKPAIICHHBIE MOHHBIE YPABHEHHS PEAKIUN C YYACTUEM AJIEKTPOJIUTOB;
YCTaHABIIMBATh MIPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXKY CTPOCHHEM aTOMa, XUMUYECKON CBSA3BIO, TUIIOM KPUCTAJUIMUECKON PElIeTKH METAJUIOB U UX
COCUHEHMH, X OOmMMH (PU3NYECKUMH W XUMHUYECKUMHU CBOWCTBAMHU; ONMCHIBATh XMMHUYECKHE CBOMCTBA LIEJOYHBIX U IIEJI0YHO3EMENbHBIX
METaJUIOB, a TAaK)Ke ATIOMUHHUS U JKeJie3a U UX COCMHEHUN C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO UM POJAHOTO) SI3bIKA U SI3bIKa XMMHH; BBIOIHSTD,
HaO0JII0/IaTh W ONKCHIBATh XUMUYECKHI SKCIIEPHUMEHT 110 PACIIO3HABAHUIO BAKHEHIIMX KATHOHOB METAJUIOB, THAPOKCUA-HOHOB; SKCIIEPUMEHTAIBLHO
UCCIIEIOBaTh CBOMCTBA META/NIOB M WX COEIWHEHUH, pellaTh JKCIepUMEHTANIbHbIE 3aladu 1Mo TeMe «MeTaibl»; ONMUCHIBATH XUMHUYECKUN
AKCIIEPUMEHT C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOIO HIIM POJHOTO) SI3bIKA U SI3bIKA XMMHUU; MPOBOJUTH PACUEThl MO XUMHUYECKHM (opMyliaM H

YPAaBHEHUSAM PEaKIUM, POTEKAIOIINX C yYaCTUEM METAIUIOB U UX COCIMHEHHM.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

Yyamumiics 10JIKeH ymems:

paloTaTh MO COCTABICHHOMY IIJIaHy, UCTOJIb3Yys HapsAAy ¢ OCHOBHBIMM U JIOTIOJIHUTENbHBIE CPEACTBA (CIPABOUHYIO JUTEPATYPY, CIIOKHBIE MPUOOPHI,
cpenctBa UKT); ¢ momMomipio yuuTesnss oTOMpaTh IJsl pelieHrs y9eOHbIX 3a/a4 He0OXOAMMbIE CIOBapU, YHIIUKIONEANH, CIIPABOYHUKHU, JICKTPOHHBIC
JMCKH; COMOCTABISATh U OTOMPATh MHPOPMAIHMIO, MOJYUYEHHYIO U3 Pa3IMYHBIX MUCTOUYHUKOB (CJIOBapH, SHIMKIONEANH, CIPABOUYHUKH, HJIEKTPOHHBIE
IMCKH, ceTb VIHTepHeT); mpelcTaBiIsATh MH(OPMALMIO B BHJE TaOJIMI, CXEM, OIMOPHOIO KOHCIEKTa, B TOM 4ucie ¢ npumeHeHuem cpeacts UKT;
0o(opMIIATH CBOM MBICIM B YCTHOW M NMHUCBMEHHOH peUd C yUE€TOM CBOMX YUEOHBIX M JKM3HEHHBIX PEYEBBIX CHUTyallUi, B TOM YHCIE C IPUMEHEHUEM
cpeactB UKT;

COCTaBJISITh PELEH3UIO Ha TEKCT; OCYIIECTBIISATh 10Ka3aTeIbCTBO OT MPOTUBHOTO.

IIpakTukym: CBOMCTBAa METALJIOB M MX COeIMHECHHU I

1. Pemenue OKCIICPUMCHTAJILHBIX 3a/1a4 Ha paCliO3HABAHUEC U IMOJITYYCHHC COE€IUHEHMI METaJIjIoB.



IIpenmeTHbIe pe3y/ibTAThI 00y4eHUsA

VYyamuiics 10JIKeH yments:

o0pamaThcs ¢ JJabopaTOPHBIM 00OPYIOBAHUEM M HarpeBaTEeIbLHBIMU MPUOOPAMU B COOTBETCTBHH C NMPABUIIAMH TEXHUKH O€30MMaCHOCTH;, HAOIIOAATh 32
CBOMCTBAMU METAJUIOB U UX COECIMHEHUN U SBJICHUSIMH, IPOUCXOASIIUMHU C HUMH; OIIUCHIBATh XUMUYECKUM IKCIIEPUMEHT C IOMOULIBI0 €CTECTBEHHOTO
(pyccKoro UM pOJHOTIO) S3bIKa U A3bIKA XMMHH; JIeIaTh BHIBOJIBI 110 pe3yIbTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA.

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHU s

Yyamuiics 10J1KeH ymems:

OTIPEIETIATh, UCXO/IA U3 YUeOHOM 3a/1a4uu, HeOOXOIUMOCTDb UCIIOJIb30BaHUS HAOMIOICHUS HIIA DKCIIEPUMEHTA.

Tema 3. Hemeramanl (244)

OOmast xapakTepruCTUKa HEMETAUIOB: TojoxeHue B [lepuoanueckoit cucteme xummueckux snemeHToB [[. M. MenpeneeBa,0c00€HHOCTH CTPOSHUS
aTOMOB, 3JIEKTpooTpuLaTeabHOCTh (D0) KakMepa «HemeTamnuHOCTHY, psang D0. Kpucrammuyeckoe CTpO€HHE HEMETAIOB — IMPOCTHIX BEIIECTB.
Annorponusi. @u3znueckre cBOMCTBa HEMETAIIOB. OTHOCUTENIBHOCTD MOHATUN «METAII» U «HEMETaJL.

Bopopoa.llonoxenue Bonopoaa B Ileprnonnueckoit cucreme xummudeckux 3nemMeHToB J[. 1. MenaeneeBa. CtpoeHue aroma u MoJekyibl. Ousndeckue
1 XMMUYECKHE CBOMCTBA BOJOPOA, €TO MOJYyUYECHUE U IPUMEHEHHUE.

Bona.

Crpoenune monekynbsl. Bogoponnas xumuyeckasi cBsizb. @uU3ndeckue CBOMCTBA BOJbl. AHOMAJIUU CBOWCTB BOAbL. ['mapoduibHbie u ruapodoOHbIe
BellecTBa. XMMUYECKUE CBOMCTBA BOJbl. KpyroBopoT Bonbl B mpupojae. Bomoouuctka. Aspanust Boabl. beitoBeie GunbTpbl. MuHepagbHbIe BOJIBI.
JluctunupoBaHHas BOJa, €€ MOJIyYeHUE U TPUMEHEHUE.

O01mas xapaKkTepucTHKA rajJioreHoB.

Ctpoenue atomoB. [IpocTsie BelecTBa U OCHOBHBIE COSMHEHHS TAJIOTEHOB, UX CBOMCTRA.

Kpatkue cBenenus o xaope, Opome, Gprope u ioxe. [IpuMeHeHne TraJoreHoB U UX COSAMHEHU B HAPOJIHOM XO3SHCTBE.

Cepa.



CrtpoeHue atoma, aJuTOTPOIHsI, CBOMCTBA U MpUMEHEeHHEe poMOudeckoi ceprl. Okcunbl cepsl (IV) u (VI), ux momydenue, CBOMCTBAa U MPUMEHEHHE.
CepHast KUCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOJHOM X03siiicTBE. [Ipon3BOACTBO CEPHOM KUCIOTHI.

A3or.

Crpoenue aToma 1 MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMMAK, CTPOCHHE, CBOMCTBA, IOJy4YeHHUE U NpuMeHeHue. CoJln aMMOHHS, UX CBOMCTBA
u npumenenue. Okcuapl azota (I11) u (IV).

A3OTHast KUCIIOTa, €e CBOMCTBAa M NMpUMeHeHHe. HUTpaTel ¥ HUTPHUTHI, poOIeMa UX COAEP)KaHHUS B CEIbCKOXO3SMCTBEHHON MPOAYKUUHU. A30THBIE
yIOOpEHUSI.

Docdop.

CrtpoeHnue aroma, ajIOTpOIUs, CBOMCTBa Oenoro u kpacHoro (ocdopa, ux npumenenue. OcHoBHble coefauHeHus: okcua dochopa (V) wu
oprodochopras kucnora, pocdarel. DochopHbIe y1oOpeHUsI.

Yraepon.

CrtpoeHue aToMma, ajuloTpomnus, cBoMcTBa Moaupukauuii, npumenenue. Okcuabl yraepoaa (II) u (IV), ux cpoiictBa u npumeneHue. KapOoHarsi:
KaJIBLIUT, COZA, OTAlll, UX 3HAYEHHUE B IPUPOJIE U )KU3HH UEIIOBEKA.

Kpemunii.

CrpoeHue aToMa, KpUCTAJUIMUECKUH KpeMHUM, ero cBoicTBa U mpumeHeHue. Oxcua kpemuus (IV), ero nmpuponnbsie pazHOBUAHOCTH. CHIIMKATHI.
3HaueHue COeAMHEHUI KpeMHUS B )KMBOW U HEKMBOH npupoje. [ToHsATHE 0 CUITMKATHOM MPOMBIIIIEHHOCTH.

JdemMoHcTpanuu.

OOpa3ipl raJloreHoB — MPOCTHIX BEIIECTB. B3anMmojeiicTBUe rajlloreHoB ¢ HaTpHeM, C allOMUHUEM. BriTecHeHue xjiopoMm Opoma WiM HoAa M3
pacTBOpOB MX coJieil. B3auMmoelcTBre cepbl ¢ METaulaMH, BOJIOPOJOM M KUCIOpOAOM. B3anmoneicTBre KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C
Mezapto. [lornomenue yriieM pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccraHoBieHue menu u3 ee okcuaa yriaem. OOpasibl NpUPOIHBIX COEAMHEHUN
xJiopa, cepbl, (ocdopa, yriepoaa, kpemHus. OOpa3upl BaKHEHIIUX Ui HAPOJHOTO XO3AHCTBa Cyiab(paToB, HUTPATOB, KapOOHATOB, (ocdaTos.

O6p8.3].IBI CTCKJIa, KCpaAaMHKU, HCMCHTA.



JlaGopaTopHbie ONBITHI.

20. ITomyyenue u pacro3HaBaHue Bojopoa. 22.PacTBopeHre nepMaHraHaTa Kajlus WM MEIHOTO Kyrmopoca B Boje. 23. I'maparanus 06e3B0XKEHHOTO
cynbdpara menu (II). 26. O3HakOoMIeHHE C COCTaBOM MHUHEpanbHOW Boabl. 27. KadecTBeHHas peakius Ha raloreHuA-woHbl. 28. [lomyuyeHue u
pacrio3HaBaHue kuciopona. 29. I'openne cepsl Ha Bo3ayxe U B kuciopone. 30.CoiicTBa pa3daBiaeHHOW cepHOU KuCioThl. 31. M3ydeHue CBOWCTB
amMmuaka. 32. Pacrio3naBanue coseii ammonus. 33. CBoiicTBa pa30aBlIeHHOW a30THOW KUCIOTHL. 34. B3aummojelicTBre KOHIIEHTPUPOBAHHON a30THOM
KHCIIOTHI ¢ Menbio. 35. I'openune docdopa Ha Bozmyxe u B kuciopoze. 36. PacnosnaBanue gocdaros. 37. ['openune yris B kucnopoae. 38. Ilomyuenue
YTOJIBHOW KHCJIOTHI U U3y4eHue ee cBorcTB. 39. [lepexo kapOOHATOB B THIPOKApOOHATEHI.

40. Paznoxxenue ruapokapbonata Hatpus. 41. [Tonyuyenue KpeMHEBOH KHUCIOTHI M U3yUYEHUE €€ CBONCTB.

IIpenmeTrHble pe3yabTaThl 00yueHus B 9 kiiacce

Yyamuiics K0J1KeH ymemn:

WCII0JIb30BaTh MPU XaPAKTEPUCTUKE METAILIOB U UX COCAUHEHUN MOHATUS: «HEMETAIIbI», «TAJOr€HbD», «aJNIOTPOIHBIE BUIOU3MEHEHUS», «OKECTKOCTh
BOJBI», «BPEMEHHAs KECTKOCTb BOJBI», «IIOCTOSHHAs JXECTKOCTh BOBI», «OOIIas >XECTKOCTh BOJBI»;, JaBaTh XapaKTEPUCTUKY XHUMHUYECKHUX
3JIEMEHTOB-HEMETAJUIOB (BOJOpPO/A, Tajlor€HOB, KUCIOpPOJa, cephl, a3oTa, ¢ocdopa, yriaepona, KpeMHHs) MO HUX MojokeHHI0 B Ilepuoanueckoit
cucteMe xumuueckux aemeHToB . . MenaeneeBa (XMMUYECKUN 3HAK, TTOPSIIKOBBIM HOMED, TIEPHO/I, TPYIINA, TOATPYIINA, OTHOCUTEIbHASL aTOMHAas
Macca, CTpOeHHE atoma (3apsij siipa, YUCII0 MPOTOHOB U HEUTPOHOB B AJpe, 00II€e YUCIIO ANEKTPOHOB, paCIpeIeIeHUE 3JIEKTPOHOB MO 3JIEKTPOHHBIM
CIIOSIM), ITPOCTOE BEILIECTBO, (hopMysia, Ha3BaHHE M TUI BBICIIET0 OKCHJA U TUAPOKCHUAA, GopMysa U XapakTep JEeTy4yero BOAOPOAHOTO COEIUHEHUS);
HAa3bIBaTh COCJAMHEHUS HEMETAIUIOB M COCTAaBISITh UX (POpPMYJBl MO HA3BaHHIO; XapaKTEpU30BaTh CTPOCHHE, OOIIHMe (U3MUECKHEe M XUMHYECKHE
CBOMCTBA NMPOCTHIX BELIECTB-HEMETAIUIOB; OOBSICHATH 3aBUCHUMOCTh CBOMCTB (MJIM NPEICKa3bIBaTh CBOIMCTBA) XMMHUYECKHX 3JIE€MEHTOB-HEMETAIIJIOB
(pagnyc, HeMeTaJUIMYECKHWE CBOMCTBA 3JEMEHTOB, OKHCIIHUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBAa AJIEMEHTOB) U 00pa3yeMblX HMH COEAMHEHUU
(KMCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCUIOB M THAPOKCUIOB, JIETYYMX BOJOPOJHBIX COEIMHEHUH, OKUCINTEIBHO-BOCCTAHOBUTEIbHBIE CBOICTBA)

OT IIOJIOXKCHHSA B Hepnonnqecxoi/'l CHUCTEME XHUMHNUYCCKHUX OJICMCHTOB I[ n. MCHI[CJ'ICCB&; OIIMChIBATb O6IJ_II/IG XMMHYECKHE CBOMCTBAa HEMETAJIJIOB C



MIOMOIIBI0 €CTECTBEHHOI'O (PYyCCKOIO WJIM POAHOIO) fA3bIKA M SI3bIKAa XUMMM; COCTABJISATh MOJIEKYJIIPHBIE YPABHEHUS PEAKLMH, XapaKTepHU3YIOIIUX
XUMHUYECKHAE CBOMCTBA HEMETAJZIOB M MX COCIMHEHMM, a TAKKE DJIEKTPOHHBIC YPaBHEHHUs IIPOLIECCOB OKHUCIICHUSA-BOCCTAHOBIICHMS; YPaBHEHUs
JJIEKTPOJIUTUYECKON JUCCOLMALIMM; MOJIEKYJISIPHBIE, IIOJIHBIE U COKPAILLCHHBIC MOHHBIC YPABHEHUS PEAKLUN C YYaCTHEM DJIEKTPOJIMTOB; YCTaHABINBATh
IIPUYHUHHO-CJICICTBEHHBIE CBA3U MEXKIY CTPOCHUEM aTOMa, XUMUYECKOU CBA3BIO, TUIIOM KPUCTAJUIMYECKON PEIUIETKU HEMETAJUIOB U UX COCIMHEHUH,
uX 00IMMHU (PU3NYECKMMU U XUMUYECKUMU CBOMCTBAMU; ONUCHIBATh XUMUUECKHE CBOMCTBA BOAOPOAA, IaJIOr€HOB, KHCIOPO/a, Cephbl, a30Ta, pocdopa,
rpaduTa, anmasza, KpeMHHSI ¥ X COSAMHEHUH C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) SI3bIKA U S3bIKA XUMHH;

OIUCHIBATh CIOCOOBI YCTPaHEHMs JKECTKOCTH BOJbl U BBIINOJHATH COOTBETCTBYIOIIMHA MM XUMHYECKMHM 3KCIEPUMEHT;BBINOJIHSTH, HA0/I0aTh U
OIUCHIBATh XUMUYECKUH 3KCIIEPUMEHT 10 paCllO3HABaHUIO HOHOB BOJIOPO/ia 1 aMMOHUS, Cynbdat-, kapOoHaT-, CUIIUKaT-, pocdat-, XJaopua-, opomMu-,
MOJNJ-MOHOB; DKCIIEPUMEHTAILHO UCCIIEN0BATh CBOMCTBA METAJIJIOB U UX COCIMHEHUH, PeIlaTh dKCIIEPUMEHTAIIBHBIE 3aJa4u 110 TeMe «Hemeras»;
ONUCHIBATh XUMHUYECKUN HKCIEPUMEHT C IOMOLIBI0 €CTECTBEHHOI'O (PYCCKOIO WJIM POJHOIO) SI3bIKa M f3bIKa XMMMHU; NPOBOJUTH PACUYETHI IO
XUMHUYECKUM (OpMYJIaM U ypaBHEHUSM PEaKIU, IPOTEKAIOIIUX C yYaCTUEM HEMETANIOB U UX COCTUHEHU.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

Yyamumiics 10JIKeH ymems:

OpPraHu30BBIBaTh YueOHOE B3aUMOJIeHicTBUE B rpynne (pacupenensTh pojH, JOroBapuBaThes APYr C APYrOM U T. [.); IPeABUAETh (IPOrHO3UPOBATH)
MOCJIEACTBHS KOJIJIEKTUBHBIX PELICHH; TOHUMATh IPUYMHBI CBOETO HEYCIEeXa M HAXOAUTh CIIOCOOBI BBIX0/1a U3 ATOW CUTYalluu; B JUAJIOTE C YUUTEIEM
YUUTBHCS BbIPAOAThIBATh KPUTEPUH OLICHKH U OIPENESITh CTENEHb YCIEIIHOCTH BBINOJIHEHUS CBOEH pabOThI U pabOThI BCEX, UCXOS U3 UMEIOLIUXCS
KPUTEpPUEB, COBEPIIECHCTBOBATh KPUTEPUU OLIEHKM U I0JIb30BaTbCi MMM B XOJ€ OLEHKHM M CAMOOLIEHKH; OTCTauBaTh CBOK TOYKY 3pEHUS,
apryMEHTHPYs €e; MMOATBEPKAAaTh apryMEHThI (pakTaMu; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO; CIIYILATh JPYTHX, MBITaThCS MPUHUMATh IPYTYIO
TOYKY 3pEHHs, OBITh TOTOBBIM H3MEHHUTHh CBOI TOYKY 3pEHHS; COCTaBISATH pedepaT IO OIpeneieHHONW ¢opMe; OCYLIECTBISTh KOCBEHHOE
pa3eNnTENbHOE JOKA3aTEIbCTBO.

IIpakTukym : CBoiicTBa coeJUHEHHIT HEMETALIIOB



1. Pemenne skcniepuMeHTaNbHBIX 3aAa4 no Teme «lloarpynma ragoreHoBy. 2. Penienue skcrepuMeHTanbHbIX 3a1a4 1o teme«lloarpymnmna Kuciopoga.
3. [lomyuenue, cobupanue u pacrio3HABAHKE ra30B.

IIpeaMeTHbIE pe3ybTaThl 00y4eHH s

VYyamuiics 10J15KeH ymems:

oOpataThcs ¢ J1abopaTOpHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU PUOOPAMU B COOTBETCTBHUH C MPABUJIAMH TEXHUKU O€30MacHOCTH; HAOII0aTh 3a
CBOMCTBAaMM HEMETAJUIOB W HMX COCAMHEHUN M SIBIICHUSIMH, MPOUCXOASIIMMHU C HHUMHU;, ONUCHIBATH XHWMHUYECKHH SKCHEPUMEHT C IOMOIIbIO
€CTECTBEHHOT0 (PYCCKOTO HJIM POJIHOTO) SI3bIKA U SI3bIKa XUMUU; JIEJIaTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHs

Yyamuiics 10J1KeH ymems:

OTIPE/ICIISATE, KCXOIS U3 YUeOHOU 3a/1aun, He0OX0IUMMOCTh UCIIOB30BaHMUS HAOIIOICHUS HITH YKCIICPUMEHTA.

Tema 4. Oprannueckue coenunenus (104)

Oprannueckass xumusg. OcoOeHHOCTH opraHudeckux BemiecTB.IlpuuuHbl MHOrOOOpa3us OpraHMYecKHX COeAUHEHUH. XUMHYECKOe CTPOSHUE
OpPraHMYECKUX COeTUHEHH. MOJeKyIsIpHbIE U CTPYKTYpHBIE (DOPMYIIBI OpraHMYEeCKHX BEUIeCTB. MeTaH W ATaH: CTPOCHHE MOJIEKYJ, (GU3NYECKHUE U
XUMHUYECKHE CBOWCTBA, MpPUMEHEHHUE. DTHIICH, alleTUJICH: CTPOCHHE MOJEKYyJN, (U3NYeCKue U XHUMUYECKHEe CBOWCTBa, mpuMmeHeHue. [loHsTHE O
MPEACIIbHBIX OJJHOATOMHBIX CIIMPTaX Ha MPUMEpax METaHOJa U dTaHoia. TpexaToOMHBIN cupT - Tmiepud. OTHOOCHOBHBIE TIPeIeTbHbIE KapOOHOBBIE
KHUCJIOTHI Ha TIpUMEpe YKCYCHOW KHUCIOThL. E€ cBolicTBa W mpumeHeHue. CTeapuHOBAsl KUCJIOTA KaK MPEACTaBUTENb KUPHBIX KapOOHOBBIX KHCIIOT.
Peakuuu stepudukaliii U MOHATHE O CIOXKHBIX ddupax. Kupbl Kak cloKHbIe dPHUPHI TIUIEPUHA U KUPHBIX KHUCIOT. [loHsATHE 00 yrieBogax.
I'moko3a, ee cBoiicTBa u 3HaueHue. Kpaxman u mesmmono3a (B CpaBHEHWH), WX Owonoruueckas poib. [loHarue o0 amuHOKHCnOTax. Peakuuu
MOJTMKOHACHCAINH. benku, ux crpoeHue u OMoJorudecKas poiib.

Tema 5. O0001mIeHNe 3HAHUI 110 XUMUHM 32 KypPC 0CHOBHOM mikoJbl. [loaroroBka k rocynapcrsenHoi urorosoii arrecrauuu (I'MA) (9 4)



[Tepuonnueckuii 3akoH u I[lepuoanyeckas cucrema xumudeckux 3mnemMeHToB . . MenaeneeBa. @uznueckuii CMBICH MOPSIKOBOTO HOMEPA AJIEMEHTA,
HOMEPOB MEpUOAa U IPYIIbl. 3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB 3JIEMEHTOB M MX COCJAMHEHHUN B MEPUOJAX U TPYIIax B CBETE MPEACTaBICHUN O
CTPOEHUU aTOMOB AJIEMEHTOB.

3HayeHUe MEPUOJMYECKOrO 3aKOHA. BUIIbI XMMHUYECKUX CBA3€d U TUIBI KPUCTAUIMYECKHX PELICTOK. B3auMOCBS3b CTPOCHHUS M CBOWMCTB BEIIECTB.
Kiaccudukanms XuMruuecKuX peakifii Mo pa3auyHbIM MPU3HAKaM (YUCIIO U COCTAB PEarupyroIuX U 00pa3yomuxcs BEIEeCTB; HATUINE

rpaHuIbl pasaena (as; TermioBod AP QeKT, U3MECHEHHUE CTCICHEH OKHUCICHHs aTOMOB; HCIIOJb30BaHHME KaTajau3aTopa; HAlpaBICHHUE MPOTCKAHWS ).
CKOpoCTh XMMHYECKUX peakiuid M (akTopel, Bimsiomme Ha Hee. OOpaTUMOCTh XUMHUYECKHX PEAKIHA W CIOCOOBI CMENICHUS XHUMHUYECKOTO
paBHOBECHSI.

[IpocTeie u cnoxHbIe BelecTBa. MeTauibl 1 HeMeTaulbl. ['eHeTHYecKue psiabl MeTalljia, HEMeTalljla M mepexoiHoro Metauia. OKCUIAbIM THIPOKCH JIbI
(ocHOBaHMS, KHUCIOTBHL, aM(OTEpHBIC THUIAPOKCUIBI), coimu. KX cocrtaB, kinaccudpukanus M OOIHME XHUMHYECKHE CBOWCTBA B CBETE TEOPHUH
AIEKTPOJIUTUYECKON AUCCOLIUALIIH.

JIN4YHOCTHBIE Pe3yJIbTAThI 00y4YeHUs

Yuyanuiics 101KeH:

3HAmMb U NOHUMAMb: OCHOBHBIE UCTOPUYECKHE COOBITHUS, CBA3aHHBIE C PA3BUTUEM XMMHH M OOIIECTBA; TOCTIKEHHUS B 00JIaCTH XUMHUH U KYJIbTYpHBIC
Tpaguiuu (B 4aCTHOCTH, HAYYHBIC TPAJAMIIMN) CBOEH CTpaHbI; OOIIEMHUPOBBIC OCTHXKEHHUS B O0JIACTM XUMHUHU; OCHOBHBIE NPHUHIMIBI M TpaBUia
OTHOIIIEHUS K MIPUPOJIC; OCHOBBI 3JJ0POBOTO 00pa3a )KU3HH U 30POBhECOEPETAIOIINX TEXHOIOTHIA;

MpaBuJIa MOBEJCHHS B UPE3BBIYAIHBIX CUTYAIUAX, CBA3AHHBIX C BO3ACHCTBUEM PAa3TUYHBIX BEIIECTB; OCHOBHBIC MPaBa U 00I3aHHOCTH IpakIaHHUHA (B
TOM YHUCJIE YYaIIerocs ), CBI3aHHbIE C THYHOCTHBIM, TPO(ECCHOHATBFHBIM U )KH3HEHHBIM CaMOOTIPEICIICHUEM;

COIMATBHYIO 3HAYMMOCTh M COJIEpKaHue MPodecCrid, CBI3aHHBIX ¢ XUMHUEH;

UCNBIMBIEAMb. TYBCTBO TOPJIOCTH 32 POCCUUCKYIO0 XMMHUYECKYI0 HAYKy M YBOKECHHE K MCTOPHUHU €€ Pa3BUTHUSA, YBAKCHHE W MPUHATHE TOCTHKCHHI
XUMHH B MUPE; TIO00Bb K MPHUPOJIC; YBAKEHUE K OKPYKAIOMIUM (yUalUMCs, YIUTEISIM, POJUTENSM U JIp.) — yMETh CIYIIATh U CIBIIIATh MapTHEPA,

IpHU3HaBaThb IMpPaBO KaXAOro Ha COOCTBEHHOE MHCHUC, NPUHUMATL PCIICHHA C YUYCTOM MO3MUIINI BCeX YYaCTHUKOB; YYBCTBO IPCKPACHOIO U



JCTETHUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEILECTB U MX MPEBPALIECHUHN; CAMOYBAKEHUE U SMOLMOHAIBHO-TIOJIOKUTEIBHOE OTHOILIEHUE K
cebe;

npU3HA6AmMd: IICHHOCTH 370POBbS (CBOETO U APYTHX JIIOJIEH ); HEOOXO0AUMOCTh CAMOBBIPAYKEHHSI, CAMOPEATN3AIIUY, COLIHATILHOTO PU3HAHMS;
0C03HA8amMb: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITEJIbHBIM ITOCTYNKAM U J€HCTBUSAM, OTBETCTBEHHOCTb 3@ UX PE3YJIbTaThl; TOTOBHOCTH (MJIN
HErOTOBHOCTB) OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO MO3MLIMIO U KPUTHUHO OTHOCUTBHCS K CBOUM IIOCTYIIKaM;

nPOAGAAMY: HKOIOTUYECKOE CO3HAHME; JOOPOKENIATeNbHOCTh, JOBEPUE W BHUMATEIBHOCTH K JIIOJSM, TOTOBHOCTh K COTPYJHHYECTBY U JAPYXKOeE,
OKa3aHMIO TIOMOLIM TEM, KTO B HEH HyXIaeTcs; OOOOIIEHHBIH, yCTOWYHMBBIA W W30MpaATENbHBIA IO3HABATEIBHBIA WHTEPEC, WHULUATHBY U
JM0003HATENBHOCTh B U3YYEHUHU MUpPA BEIIECTB U PEaKIHii; LeeyCTPeMICHHOCTh U HACTOWYMBOCTh B JOCTH)KEHUU LieJIel, TOTOBHOCTh K IPEO]0JICHUIO
TpyAHOCTEH; yOEXKIEHHOCTh B BO3MOXHOCTH ITO3HAHUS IPUPO/IbI, HEOOXOAMMOCTH Pa3yMHOI'O UCHOJIb30BaHUS JOCTH)KEHUM HAYKU M TEXHOJIOTHH JUIs
pa3BUTHs 00IIECTBA;

yMemb: YCTAHABIUBATh CBSI3b MEXKIY LIEJIbIO U3YUYEHUS XUMUU U TEM, JJIS YEro OHA OCYLIECTBIISETCA (MOTHMBAaMH); BBIIOJIHATH KOPPUTHPYIOIIYIO
CaMOOLIEHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJIE 3a MPOLIECCOM M3YyYEHHsS XMMHUU U BHECEHHH HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX dTanaM U
crioco0aM M3y4eHMs Kypca XMMUU; BBIMOIHATh PETPOCHEKTUBHYIO CAMOOIICHKY, 3aKIIIOYAONIYIOCS B OLIEHKE MPOoLecca U pe3ysibTaTa U3ydeHHs Kypca
XUMHUU OCHOBHOM IIKOJIBL, TOABEACHUU UTOTOB HA OCHOBE COOTHECEHMS LIEJIEU U PE3YNIbTAaTOB;

CTPOMUTH JKU3HEHHBbIE U MPOPECCHOHANbHBIE IJIAHBl C YYETOM KOHKPETHBIX COLIMATIbHO-HUCTOPUYECKUX, MOJUTUUYECKUX M SKOHOMHYECKHUX YCJIOBUMA;
OCO3HaBaTh COOCTBEHHBIE IEHHOCTH U COOTBETCTBHE UX

IIPUHUMAEMBIM B JKM3HU PELICHUSM; BECTH IHAJIOT HA OCHOBE PABHOINPABHBIX OTHOLICHUI U B3aUMHOI'O YBAJKECHMS; BBIIEIATH HPABCTBEHHBIN ACIIEKT
MOBEJCHUSI M1 COOTHOCHUTDH IMOCTYIKHU (CBOM M JIPYTMX JIIOAEH) U COOBITHS C MPUHATHIMH THUYECKMMU HOPMaMH; B Mpejeiax CBOMX BO3MOXKHOCTEH
MIPOTUBOACHCTBOBATh ACUCTBUAM U BIUSHUAM, NPEACTABISIONUM YIPO3Y JKU3HH, 3/I0POBbIO U O€30MMaCHOCTH JIUYHOCTH U OOIIEeCTBa.

IInanupyemble pe3yJbTaTbl 00y4eHHS:
BbINYCKHUK HAYYHTCS:

* OITMCHIBATH CBOMCTBA TBép}II)IX, KHUAKHUX, F33006p33HI)IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,



* XapaKTepu30BaTh BEIIECTBA IO COCTaBYy, CTPOCHUID M CBOMCTBaM, YCTaHABIMBAaTh NPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXKIY [IaHHBIMU
XapaKTepUCTUKAaMU BEILIECTBA;

* PaCKpbIBaTb CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSITHH «aTOM», «MOJEKYIa», «XUMHUYECKUN HIIEMEHT», «IIPOCTOE BELIECTBO», «CIOXKHOE
BEILIECTBOY», «BAIEHTHOCTBY, UCIIOJIb3YSl 3HAKOBYIO CUCTEMY XUMUH;

* 1300pakaTh COCTaB MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYT M CYIIHOCTh XMMHUYECKHX PEaKIUil ¢ MOMOUIbI0 XMMHYECKUX
YPaBHEHU;

* BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILLECTB, a TAK)KE MAaCCOBYIO JOJIK0 XMMHUYECKOTO 3JIEMEHTa B COCAMHEHMSIX
JUISL OLIEHKHU UX MPAaKTHYE€CKOW 3HAUMMOCTH;

* CpaBHHMBATh 110 COCTABY OKCHU/Ibl, OCHOBAHUs, KHUCIIOTBI, COJIU;

° KJIaCCI/I(l)I/IIII/IPOBaTL OKCHJAbI 1 OCHOBAaHU 110 CBOﬁCTBaM, KHCJIOTBI U COJIK 11O COCTAaBY,

* 110J1b30BaTHCSI TAOOPATOPHBIM 00OPYIOBAHUEM U XUMUYECKON MOCY10M;

* POBOJIUTH HECIOKHBIE XUMUYECKHE OMBITHl M HAOTIOACHHS 3a M3MEHEHHSMHU CBOWMCTB BELIECTB B MPOIECCE UX MPEBpAIICHUIA; COOMI0IATh
MpaBUJIa TEXHUKH 0€30MacCHOCTH MPHY MPOBEJACHUH HA0IIOICHUN U OTBITOB;

* pa3nU4aTh IKCIEPUMEHTAIBHO KHCIOTHI U MIENO0YH, MONIB3YSACh UHIUKATOPaMHU; OCO3HABAaTh HEOOXOJMMOCTh COOMIOACHHUS Mep 0e30MacHOCTH
IIpHU 0OpaIleHNH ¢ KUCIOTaMU U IIET0YaMH.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menzaeneesa;

* OMUCBIBATH U XapaKTEePHU30BaTh TAOIUYHYIO (POPMY EPUOANUECKOIN CUCTEMbl XUMUYECKIX JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SJIEp U pacHpe/ie]ICHUEe Yncia 3JIEKTPOHOB 0 3JEKTPOHHBIM CIOSM aTOMOB XMMHUUYECKHUX 3JIEMEHTOB MajIbIX
IEproaoB HepHO)IquCKOﬁ CHUCTEMBI, a TAKXKE KaJIUsid U KaJIbIIUs,

* pa3JIM4YaTh BUJIbI XUMUYECKOW CBSI3U: HOHHYIO, KOBAJIECHTHYIO NOJIIPHYIO, KOBAJIEHTHYIO HETIOJISPHYIO U METAININYECKYIO;

* 1300pakaTh NEKTPOHHO-HOHHBIE (POPMYITBI BEIECTB, 00pa30BaHHBIX XUMHUYECKUMHU CBSI3SIMU PA3HOTO BHJIA;

* BBISIBJISITh 3aBHUCUMOCTH CBOMCTB BEILIECTB OT CTPOCHUA UX KPUCTAIINICCKUX pCH_IéTOKI HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUINYCCKUX



* XapaKTepU30BaTh XUMHUYECKUE DJEMEHTBl M UX COCAMHEHUSI HAa OCHOBE IOJIOKEHHS 3JEMEHTOB B MEPUOJUYECKON cHucTeMe U 0COOEHHOCTEH
CTPOEHUS X aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYCHHUE MEPHOANYECKOTO 3aKOHA W IMEPHOANYECKOH CHUCTEMBbl XMMHYECKHX 3JIEMEHTOB
. . MenneneeBa; * 00bACHATh CyTh XMMHUUECKUX MPOIECCOB U X MPHUHILIUIUATIBHOE OTIUYNE OT (QPU3HUUECKUX;

* Ha3bIBATh MIPU3HAKU U YCIOBUS MIPOTEKAHUS XUMHUCCKUX PEaAKIIU;

* YCTaHABJIMBAThH IMPUHAICKHOCTH XUMUYECKOHN PeakIMy K ONpeAeIEHHOMY THITY 110 OAHOMY U3 KJIACCH(PUKAIMOHHBIX IPU3HAKOB: 1) MO YnCIy U
COCTaBY MCXO/HBIX BEIIECTB U MPOAYKTOB PEaKIMH (PEaKIUU COCAMHEHUS, PA3I0KECHHUs, 3aMEIIEHUs] 1 OOMEHa); 2) MO BBIACIICHUIO MJIH TTOTIIOUICHUIO
TEIUIOTHl (peakUuu SK30TePMHUYECKHE M DHIOTEPMHUYECKHE); 3) MO0 HM3MEHEHHIO CTENEHEW OKHUCICHUS XUMHUYECKHX JJEMEHTOB (peakiuu
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHEIC); 4) TI0 00pPaTUMOCTH Tporiecca (peakiuu o0paTuMbIe U HEOOpATUMEIE);

* COCTaBJIATh YPABHEHUS JJIEKTPOJUTUYECKON AMCCOLMALMM KHUCIOT, IIEJIOYEH, COJICH; IOJIHBIE U COKPAIEHHBIC MOHHBIE YPAaBHEHHUS pPEAKLUN
oOMeHa; ypaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA;

* IPOTHO3UPOBATh MPOJYKThl XMMHUYECKMX peakiuil 1mo QopMmynam/Ha3BaHUSM HCXOJHBIX BELIECTB; OMNPEAETATh HCXOJAHBIE BEIIECTBA I10
(dbopMynaM/Ha3BaHUSAM MPOTYKTOB pPEaKIuy;

* COCTaBJISITh YPAaBHEHUS PEAKLIMH, COOTBETCTBYIOIIUX MOCIEIOBATENLHOCTH («IIEMOYKe») MPEeBpalleHUH HEOPraHWYECKUX BEIIECTB PAa3JIMYHbIX
KJIaCCOB;

* BBISIBJIATH B TIPOIIECCE IKCIIEPUMEHTA MTPU3HAKH, CBUIETEILCTBYIOIINE O MPOTEKAaHHH XUMUYECKON PEaKIIim;

* IPUTOTOBJIATH PACTBOPHI C ONPENEIEHHON MAaCCOBOM J10J1ei pacTBOPEHHOTO BEILECTBA;

* OTpEETATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT M LIENOYEH 10 N3MEHEHHUIO OKPACKU MH/IMKATOPOB;

* POBOJINThH KAUECTBEHHBIEC PEAKIINH, TOATBEPKIAIOIINE HATMYNE B BOJHBIX PACTBOPAX BEIIECTB OT/EIEHBIX HOHOB

* OTIPECTIATH MPUHAICKHOCTh HEOPTAaHUIECKUX BEIIECTB K OAHOMY M3 N3YYEHHBIX KJIACCOB/TPYIII: METAJUTB i HEMETAJUTBI, OKCH/IBI, OCHOBAHHS,
KHUCJIOTHI, COJIU;

¢ COCTaBJIAThb (I)OpMyJ'IBI BCIICCTB 110 UX HAa3BaAHUAM,



* OTIPEJENSATh BAJIGHTHOCT U CTENICHb OKHCIICHHS JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPTAHUUECKUX COCTUHEHUH TI0 BaJICHTHOCTSIM M CTETICHAM OKHCIICHHS SJIEMEHTOB, a TAaKXKe 3apsaaM HOHOB, YKa3aHHBIM
B Ta0JIM1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJIEH;

* OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHs (PU3NYECKUX M XUMHYECKHX CBOWCTB NPOCTHIX BEIIECTB (METAJUIOB M HEMETAJUIOB) W MX BBICIINX
OKCH/I0B, 00pa30BaHHBIX JIEMEHTAMHU BTOPOTO M TPETHETO TIEPHO/IOB;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMNCTBA, XapaKTepHBIE JIJIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTePHBIE TSI KAKIOTO M3 KJIACCOB HEOPTaHMYECKUX BEIIECTB: KUCIIOT, OCHOBAHHIMA, COJICH;

* IPUBOJUTH IPUMEPHI PEaKINH, TOATBEPKAAIOMINX XUMUYECKHE CBOHCTBa HEOPTaHMUECKUX BELIECTB: OKCHJIOB, KUCIOT, OCHOBAaHHH U COJICH;

* ONIPEIENATh BEIIECTBO-OKUCIHUTENb 1 BEIIECTBO-BOCCTAHOBUTENb B OKUCINTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIUIX;

* COCTaBJISITh OKUCIUTEIFHO-BOCCTAHOBUTENBHBIN OaaHC (U1 M3yUYEeHHBIX PEAKIINiA) 110 MPEITI0KESHHBIM CXeMaM PEeaKIuii;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, ITOATBEPKIAIOIINE XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHIX BEIIECTB;

Boinycknuk noayuum 603mMo0)4cHOCHb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCSL C BEUJeCMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS NPABUIL IKOI02UYECKU 6e30NACH020 N0GedeHUs 8 OKPYcalowell nNpupooHol cpede;,

* NOHUMAMb CMbICTL U HE0OXOOUMOCMb COOMO0eHUs NPeONUCAnUll, NpeolazaemvlX 8 UHCMPYKYUAX NO UCNOAb308AHUIO JIeKAPCMS, Cpeocms
ObLIMOBOU XUMUU U OD.,

* UCNONBL308AMb NPUOOPEMEHHBLE KTIOUEBble KOMNEeMEHMHOCMU NPU 8bINOTHEHUU UCCTe008AMENbCKUX NPOEKMO8 N0 U3VHUEeHUI C8OUCME, CNOC0O08
NONYyYeHUs: U PACNO3HABAHUS BEUJeCE;

* pa3euBamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmEa YCMHOU U NUCbMEHHOU KOMMYHUKAyUu npu pabome ¢ mekcmamu
V4eOHUKA U OONOTHUMENbHOU TUMepamypoll, CNPpA8OYHbIMU MAOIUYAMU, NPOABIAME 20MOBHOCHb K YEANCEHUIO UHOU MOYKU 3PEHUsL NPU 00CYIHCOeHUU
Pe3y1bmamos 6blNOIHEeHHOU pabomyi;

Onucanue y4yeOHO-METOAMYECKOT0 U MATEPUATBHO-TEXHUYECKOr0 obecnevyeHus



YuebHo — MeTOAUYECKOE 0O0ecTIeYeH e
1 .ITpumepHast mporpaMMa OCHOBHOTO 00111er0 00pa3oBaHus 10 XUMUH (0a30BbIi YPOBEHb);

2.ABtopckas mporpamma O.C.I'abpuensina, coorBercTByomas dexepanbHoMy ['ocynapcTBeHHOMY 00pa3oBaTebHOMY CTaHAAPTY OCHOBHOT'O
obmero oOpa3oBaHus U JomylieHHas MuHHUCTepcTBOM oOpa3zoBanms U Hayku Poccuiickoit @enepannn (O.C.I'abpuensn [IporpamMmma Kypca XumMuu
st 8-9 kmaccoB obmeoopazoBarenbHbIX yupexaeHuii / O.C.I'abpuensa. — M.: JIpoda, 2012r.).

3.TI'abpuensn, O. C. Xumus. 8 kinacc : yueonuk / O. C. I'abpuenss. - M. : JIpoda, 2016.
4.T'abpuenss, O. C. Xumus. 8 kiace : padbouas Terpanpb / O. C. I'abpuensn, C. A. Cnagkos. - M. : JIpoda, 2016.
5.I'abpuensn, O. C. Xumus. 8 kiacc : Terpaab 11t onieHky kadecta 3Hauuit/ O. C. ['abpuensuH, A. B. Kynmosa. - M. : lpoda,-2016.
6.'abpuensan, O. C. Xumusd. 8 knacc : HactonbHas kaura s yuurens / O. C. ['aGpuensn, H. I1. BockoboiinukoBa, A. B. Smykosa. - M. : Jlpoda,
2013.
7.T'abpuensn, O. C., KpacnoBa B.I'. Xumust. 8 kinace : konTposibHbie padoTsl / O. C. T'abpuensH [u ap.]. - M. : lIpoda, 2016.
8. Ps6oB M.A. - Xumusi. 8 kiacc : TecTsl 1o XxuMuu K yuebuuky O.C. 'abpuensua M.: Dx3ameH, 2016

9.I'abpuenan O. C., Ocmpoymos U. I'. HactonpHas kHUra yautens. Xumus. 9 x i1.: Metoauueckoe nocodue. — M.: [Ipoda, 2010r

10.Xumust. 9 k n1.: KontpoasHbie U poBepouHbie padoThl k yueOHuky O. C. I'abpuensna «Xumus. 9 / O. C. TI'abpuensn, I1. H. bepeskun, A. A.
VYmakosa u 1p. — M.: [Ipoda, 2009r.

11.I'abpuenan O. C., Ocmpoymos U. I'. 3yuaem xumuio B 9 k 11.: Jlunaktuuyeckue marepuaisl. — M.: biuk mmoc, 2009r.

12.I'abpuenan O. C., Bockobotinuxosa H. I1. Xumusa B TecTax, 3ajayax, yHnpaxkHeHHAX. 8— 9 ki.— M.: [Ipoda, 2009r.
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DA3A 3AIIYCKA (COBMECTHOE [TIPOEKTUPOBAHME u INTAHMPOBAHME YYEBHOI'O I'OJ1A)

Bgenenue (6 u)

Jluunocmuoie pe3yiibmanitvl 0C80€HUA mMeMbl. 3HAHNE OCHOB 3T0POBOTO 06pa3a KHU3HU U 3H0p0BBeC6epeFaIOHII/IX TGXHOHOI‘HfI; 9KOJIOTHUYCCKOEC CO3HAHUCEC,
TOTOBHOCTB U CIIOCOOHOCTh K PAaBHOIIPABHOMY COTPYAHHUYCCTBY, K CO6J'IIO,[[CHI/IIO HOPM U T’pe60BaHHI>’I IIKOJIbHOM KH3HHU

1 Xumus - XUMHUs Kak 3Ha[OT Brigenstor CnnyaioT OOMeHHuBa J1.*
HayKa o 4acTh MMOHATHS 000OIIIEHHBIM | CBOM CIIOCOO | IOTCS Monaenu
BEIIECTBAX, UX | €CTECTBO3HAH | XUMuueckuti | CMBICI U JICHCTBHS C 3HAHUSIMU (mmapocrepik
CBOMCTBaxX U . XAMUS - | DJeMenm, (GhOpMaIbHYIO | ATAJIOHOM. MEXIY HEBBIE U
MpEBpAIICHUSAX | HayKa O eeuecmaeo, CTPYKTYpY CoCTaBIsAIOT | WICHAMHU Crroapra-
BEIIIECTBAX, amomol, 3a7a49M. IJIaH | TPYIIIBI 7151 bpurneba)




WX CTPOCHUH, | MOJIEK)bl. Co3nmaror MOCJeI0BaTe | IPUHATHUS Ppa3IUuYHBIX
cBoiictBax 1 | Paznmuaror CTPYKTYpY JIHOCTD 3G (HEKTUBHBIX | IPOCTHIX
npeBparie- MOHATHS B3aMMOCBSI3€H | JeHcTBUMI COBMECTHBIX CJIOKHBIX
HUSX. ATOMBI | eujecmeéo U | CMBICIOBBIX pereHui BEIIECTB.
Y MOJICKYJIBL. | mero, eJIMHUI] TEKCTA Komnexius
IIpocTeie npocmoe CTEKJITHHOU
BEIIECTBA. seuecmeo u XHMHUYECKOU
CrnoxHbIe XUMUYECKUL MOCY/IbL.
BCIICCTBA. N1eMeHm Konnexus
Hab6nronenue, MaTepHaoB
ONMCaHue, " U3JICITUN 13
U3MEpPEHHE, HHX Ha OC-
AKCIIEPUMEHT HOBE
. CpolicTBa AJTFOMMHUS.
BEIIECTB,
dhopmbl 1
CYIIECTBO- -1
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XUMHYECKHUX HerIe
5JIEMEHTOB. CBOMC
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JTUPOBAHHE. TBCPA
ITonsTie o bIX
XUMHYECKOM KpueT
aHaIM3e U I
CHHTE3e CCRHUX
BEIIEC
TB U
pactB
OpOB.
N3BnekaroT Brigensror u VcranasnuBart | 1.
IIpesparme- Xnmuraec 3HatoT HEOOXOIUMYIO OCO3HAIOT TO, | pabouue BsaumoeiicTts
HHA BETICCTB. Kai peaKilii. | HOHATHE WHPOPMAITUIO 4TO YK€ OTHOLUEHUS, ue Mpamopa ¢
Pons xuMuu B Pons xuMum | xumuueckas .
W3 IPOCIyIIaH- | YCBOEHO W UTO | y4darcs KUCJIOTOU U




JKU3HUA B JKU3HU peakyusi. OT- | HBIX TEKCTOB ele moANeKuT | 3 (HEeKTUBHO MIOMYyTHEHHE
YeJIOBEKa YyeJIOBEKA. JINYArOT Pa3IUYHBIX YCBOCHHIO, COTPYAHUYATh U | U3BECTKOBOU
XeMouius | XMMHYECKHE | 5KaHPOB. OCO3HAIOT CIOCOOCTBOBATH | BOABIL.
2t peaknuu OT Onpenenstor KayecTBO U npoaykruHoit | JI. 2.
xemopobus. | hu3MICCKUX OCHOBHYIO H YpOBEHb KOOIICPAIIHH. CpaBHeHUE
Hcropus SIBJICHUH BTOPOCTETICH- YCBOCHUS YmMerot CKOPOCTH
BOSHHUKHOBCH HYIO 3HAHUI CIyIIaTh U UCIapeHus
usan UH(POPMALIUIO CIBIIIATH JPYT BOJIBI,
pasBUTHA apyra 0/IEKOJIOHA
XUMIH 3THJIOBOTO
CIUpTa C
(hunpTpOBAIH-
HOI OymMarm.
Ilepuonnueckass | XumMudyeckui OnpeaenstoT Beigenstor Camocrositens | PazpuBaror Tabmuma
cucTema AJIEMEHT. SI3BIK | MOJIOJKEeHNe KoJIHde- HO yMeHUe «ITepuoamaec
XUMHYECKAX XUMUH. 3HAKH XUMHYECKOTO | CTBEHHBIE (hopMyIMpyIOT | MHTETpUPOBATH | Kas CUCTeMa
JJIEMEHTOB. XUMHYECKAX JJIEMEHTa B Xapakre- [MO3HABATeNbH | CS B TPYIIY XUMHYECKUX
3HaKu XUMU- JJIEMEHTOB. [epuonn- PUCTHKHU VIO TIeTTb U CBEPCTHUKOB U | JJIEMEHTOB
YECKUX dJIe- [lepuoamueckas | dyeckoit 00BEKTOB, CTPOSIT CTPOUTH MenpeneeBa»
MEHTOB cucremMa CUCTEME. 3aJJaHHbBIE JEHCTBYS B MPOAYKTUBHOE
XUMHYECKAX Yuarcs CJIOBaMH. COOTBETCTBHH | B3aUMOJICHCTBH
anemeHToB /1. HAa3bIBaTh YMmerT C Hell. € co
U. MengaeneeBa. | XuMU4eCcKue BEIOHMpATH Cnuyaror CBOM | CBEpCTHUKaMU
I'pymet u JJIEMEHTHI. CMBICIIOBBIE croco6 1 B3POCIIBIMHU.
MEPUOJIBI. 3HAIOT 3HAKH €IMHUIIBI JIEHCTBUSI C AJleKBaTHO
[Ipoucxoxnenu | nmepsbix 20 TEKCTa U yCTa- | 3TaJOHOM HCIIOJIB3YIOT
€ Ha3BaHWH 3Ha- | XUMHUECKUX HaBJINBATh peueBbie
KOB JIIEMEHTOB OTHOIIECHUS CpelncTBa s
XUMHAYECKHX MEXy HUMHU JTIUCKYCCHH U
3JIEMEHTOB apryMeHTaIuu
CBOEH NO3ULIUHU
XUMHUYECKU Xumuuec Jarot Boccranas [Ipensoc Onpenens Tabnuna




€ GopMyIIBI. kue dop- ONpeJieJICHUE | JINBAIOT XUIIAIOT 10T LIETU U «Ilepuoauye
OtHocuTeNnbHas | MyJbl. 3aKOH | XMMHYECKOW | MPEeaIMETHYIO pe3ynbTaT u | PyHKIHH CKasl cucTema
aTOMHas U MOCTOSHCTBA | (hOPMYJIBI CUTYyalHuIo, YPOBEHb YYaCTHUKOB, XUMHUYECKHUX
MOJIEKYJIIpHAsE | COCTaBa. BEILIECTBA, ONMCAHHYIO B | YCBOCHUS CrocoObl 3JIEMEHTOB
Macca KauectBenns! | popmynu- 3amave, myTeM | (Kakotl B3aUMOJIEUCTB | MeHeneeBa

nu POBKY 3aKoHa | epedopMyinu | 6yoem pe- usl. »

KOJIMYECTBEH | IMOCTOSIHCTBA | POBAHMS synemam?). OOMeHuBaroTC

HBII COCTaB COCTaBa. ynpoueHHoro | CraBsit sl 3HAHUSIMU

BELIECTBA. [TonumaroT 1 | nepeckasa y4eOHyIO0 MEXIY

Boeluncienne | 3amMCHIBAIOT | TEKCTA C 3a/1a4y Ha YJIeHaMU

OTHOCHUTEIIbH | XUMUYECKHE | BBIJCICHHUEM OCHOBE TPYIIIBI 7151

oif bopMyibl TOJIBKO COOTHECEHHUSI | MPUHSITHS

MOJIEKYJISIPHO | BELIECTB. CYILIECTBEHHOM | TOTO, YTO 3¢ (HEeKTHUBHBIX

1 Macchbl OrnpenensioT | Ajs pelieHust | yxe COBMECTHBIX

BEILECTBA [10 | COCTaB 3a1auu U3BECTHO U pelieHuii.

dbopmyre. BEIIeCTB 0 | UH(oOpMaMu | yCBOGHO, U VYyarcs

Bbluncnenue | XuMHUYECKOU TOTO, 4TO YIPaBISATh

MaccoBOM bopmyse, eIlle Heu3- MIOBE/ICHUEM

JI0JIN npu- BECTHO

HaJJIeKHOCTh
K

MaccoBas noss Beruucnenue Beruucisitor Ymeror OnenuBator  [Yuarcs ycranas- | KapTouku c
JJICMCHTA B MacCOBOM MacCOBYIO BBIBOJIUTH IlOCTI/IFHyTI)II\/'I JIUBATh U 3aJaHuAMU,
COCAMHEHUH hi (11171 JIOJTIO XUMHYE- | CIIEICTBUS U3 pe3yJbTar. CpaBHHBAThH

JJICMCHTA B CKOT'0 HUMCIOIINXCA B BBII[GJ'DHOT u Pa3HbIC TOUKHU

XAMHYECKOM | DJIEMECHTA B YCIIOBHH 33/Ia4¥ | OCO3HAIOT TO, | 3PEHUsI, IPEIKIE

COCIMHCHHUH, COCIMHCHUH JAaHHBIX. YTO YK€ 4YeM IMPUHUMATDH

YCTaHOBIICHUE Beigernsitor YCBOCHO M YTO | pEILICHHE U

npocreiiniei bopmasbHyO ere moyie- Jie1aTh BBIOOD.

bopmyibl CTPYKTYpY 3a- KUT VMerr

BEII[ECTBA 110 Ja4u YCBOCHHUIO, CITYIIATh U CIIbI-

MacCOBBIM JI0- OCO3HAIOT aTh Ipyr

JISIM KaueCTBO U Jpyra




3JIEMEHTOB YPOBEHB
YCBOCHHUS
3HAHUU
6 I [IpaBuna 3HAIOT, Kak YcranapnuBator | OLUEHUBAIOT Ywmeror [ITaTus,
paKTiie paboTHI B oOpamarecsi ¢ | MPUYHHHO- ITOCTUTHYTBIN MPEIICTaBIATh CIIUPTOBKA,
CKasg o o
5 LIKOJIBHOU XUMHUUYCCKOMN CIICICTBEHHBIE  [pE3yJIbTAT. KOHKPETHOE pooupKa,
abora . o
inf ) 71a00paToOpUU. | mOCyIOH cs3u. Ctpost  (Oco3HarOT COZIepIKAHKE U XUMHUYECKUN
o

3HaKOMC Ha60paTOpHa$1 J]a6opaTop- JIOTUYECKUE IKQUECTBO U 000611131“}, ero B CTaKaH, KOJ‘IGa,
TBO C nocyna u HBIM LIENU paccyk-  |[YPOBCHb MACBMEHHOHU U BOJIa, MEPHBIii
1a60Da- 000pyNOBaHKUE | 0GOpyIOBAHHE | JCHHUIA. YCBOCHHA YCTHOH (opme uuMHIp, dap-
TOpHE | [IpaBuna M CTpyKTypH- BHAHWH thoposas

0e301macHOCTH. Yalka
060- PYIOT 3HaHUA

HarpeBatenbn
pyaoBaH .

BIE YCTPOWCTBA
HEM.
IIpaBuna
oT

DPA3A ITOCTAHOBKU U PEILIEHUA CUCTEMBI YYEBHBIX 3ATAY

ATOMBI XUMHUYECKHX JIeMeHTOB (10 1)

Jluunocmuwie pe3yiomambvl 0C60€HUA nmeMbl. TOTOBHOCTb U CIIOCOOHOCTH K BBITTOJIHEHUIO npaB 1 00s13aHHOCTEH YUYCHHKA; OITUMU3M B BOCIIPUATHU MUPA,

HOTpC6HOCTI> B CAMOBBIPA’KCHUHN U CaMOpCaIn3aliuv, COUAJIbHOM IIPU3HAHUU; OPUCHTAIUA B 0COOEHHOCTSIX COoraJIbHBIX OTHOIIICHUH 1

B3aUMOIEHCTBUM
7 OcHOBHBIE Crpoenue OOBSCHSIOT AHanM3UpyrOT Beigenstor u ITnanupyror . Monenan

CBEICHHUS O aToMma. Snpo ¢buznueckuit 00BEKT, OCO3HAIOT TO, | OOLIHME CIIOCOOBI ATOMOB

CTPOEHHH aTOMOB | (TIPOTOHBI, CMBICII BBIJIETISAS CYIIE- | YTO yxKe paboThI. XUMHYECKHIX
HEWUTPOHBI, ATOMHOTI'O CTBEHHBIE U YCBOEHO U 4TO | Pa3zBuBaror PIIEMEHTOB.
3EKTPOHBHI). HOMeEpa Hecy1ie- eIIe MOJUIEKUT | yMEHHUE JL3.
Jloxa3zaTenb- CTBEHHBIE YCBOEHHUIO, WHTETpUpPOBaThc | MonenupoBan
CTBa MPU3HAKH. OCO3HAIOT s B TPYTITY ue TpUHIHIA
CJI0KHOCTH Bribuparot Ka4yecTBO U CBEPCTHUKOB U | JEHCTBUSA
CTPOCHHS OCHOBaHUS U YpOBEHB CTPOUTH CKaHHPYIOIIET
aTOMOB. KpUTEPUH TSt YCBOGHUS MPOAYKTUBHOE 0 MHKPOCKOIIA.
OnbITHI CpaBHEHUS, 3HaHUI B3aUMOJIEHCTBU




Pezepdopna cepuanuy, € co
KJaccu(puKauu CBEPCTHHKAMU H
00BEKTOB B3pOCIBIMH
N3oToms! kak NzoTormsr. 3HarT AHanu3upyoT CocraBnaoT OobmenuBarorcst | Tabmuma
Pa3HOBUIHOCTH SnepHbie ompeneneHne |0O0BEKT, BBIACIAS | TUIaH U 3HaHUAMU «Ilepnoguuec
aTOMOB MIPOIIECCHI TIOHSATHS CYLIECTBEHHbIE U | MOCJIEA0BATEN | MEXAY YJIeHaMH | Kas cucTeMa
XUMHUYECKOTO Xumuyeckuli  [HECYIIECTBEHHbIE | BHOCTb TPYIIIBL TS XUMHAYECKHUX
3JIeMEeHTa neMeHm [IPU3HAKU. JeHCTBUM. MIPUHATHUSA 3JIEMEHTOB
Ctposdr Omnpenensitor | 3¢ (HeKTUBHBIX MenzeneeBa»
lOrMYecKye Lenu | MOocieIoBaTel | COBMECTHBIX
[pacCyKIeHUI BHOCTD peuieHui.
NPOMEXYTOYH | YMEIOT OpaTh
BIX LIEJICH C Ha ce0s
y4eTOM WHHULUATHUBY B
KOHEYHOT'0 pe- | OpraHu3aluu
3yJbTaTa COBMECTHOT'O
nehcTBUA
ONEKTPOHBI. Crpoenue OOBACHSIIOT BoccranasnmuBa | Camocrosgrens | C mocrarounoin | TaOmuma
CtpoeHue SJIEKTPOHHBIX | (pu3WYecKuid  [FOT MPEAMETHYIO [HO MOJIHOTOH U «[lepronnuec
BIICKTPOHHBIX 00omo4ex CMBICII CUTYyaLHuIo, (OpMyIUpPYIOT | TOYHOCTBIO Kasl cucTemMa
000JI0UEK aTOMOB | aTOMOB aTOMHOI'O OTIMCAHHYIO B MO3HABaTENbHY | BBIPAXKAIOT CBOM | XMMHUYECKHX
X UMHYECKHX 3JIEMEHTOB 1- | HOMepa, Bajgaue, IyTeM O LeTb U MBICJIH B CO- 3JIEMEHTOB
BIIEMEHTOB 20 HOMEpPOB rnepeOpMyIUpOB [CTPOSIT OTBETCTBHUHU C MenzeneeBa»
Ilepunonnye- TPYIIILI A AHWS, NENCTBUS B 3a7a4amMu U
CKOH CHCTEMBI | TIepuona, [YIIPOIIIEHHOTO COOTBETCTBHH C | YCIOBUSIMHU
. . COCTaBJISIIOT  [IepecKasa Hel. Clin9aroT | KOMMYHHKAITIH.
Menpeneena. CXEMBI TEeKCTa, C CBOI1 c11oco0 YmMmeroT
Oco0eHHOCTH | CTpPOCHHA BBIIETIEHUEM nefcTBrA ¢ CIIymIaTh u
OombIIuX aTOMOB TOJIBKO BTaJIOHOM CHIBILATH APYT
[IEPUOI0B JIEMEHTOB 1-  CYIIECTBEHHOU Ipyra
20 TSI peIeHus
Ilepnognueck Bagauu

OU CUCTEMEI

MHpOpPMALIUH




10 [Tepuonnueckas [epuomgmuecku | OOBACHSIOT CamocrostensH | [IpuHumarot PasBuBaror ITepuoanuecka
cucTteMa 1 3aKOH U 3aKOHO- 0 CO37al0T no- yMEHHUE s cUCTeMa
X MMHUYECKHUX I[ICX0. MEPHOCTHU aJrOPUTMBI 3HABaTCIbHYIO | MHTETPUPOBATHC | XUMHUECKHUX
DIICMEHTOB 1 ['pynmet u U3MCHEHHS JIeSITENIbHOCTH 11CJIb, sl B TPYIIITY 371eMeHTOB /.
CTpPOCHUE aTOMOB MIEPUO/IBI. CBOMCTB MIPY PEIICHUU COXpPAHAIOT €€ | cBepcTHUKOB M | U.
CrpoeHue ato- | 3JEMEHTOB B mpooJieM TPH BBIIIOJHE- | CTpOUTH Menneneena B
Mma. [Ipocteie npenpenax TBOPYECKOI'O U HUH y4eOHbBIX MPOIYKTUBHOE pa3IUYHBIX
BemecTBa (Me | ManbIx IOUCKOBOT'O JCACTBHH, B3auMoOJeHcTBU | hopmax
u HeMe) MEePUOO0B U Xapakrepa perynmpyror eco
TJIaBHBIX BECh POLECC | cpepCTHUKAMH U
MOATPYII ux B3pOCIBIMH
BBITIOJTHEHUS U
YETKO BBIMOJI-
HSIOT
TpeOOBaHMS
MMO3HaBaTEIbH
ol 3asaun
11 oxHas Xu- oxHas BHAIOT MOHATUS Beigenstor 0000- [[IpeaBocxumaio Onpeaensior
MHYECKasl CBA3b XUMHUYECKast UOHbI, IIEHHBIA CMBICH | T Pe3YJAbTaT U | LIEIU U
CBSI3b. XUMUYECKAS, 1 GopMaNbHYIO | YPOBEHBb (yHKIMH y9acT-
Bonoponnas C843b; CTPYKTYpY YCBOCHHS HHKOB, CITOCOOBI
CBA3b ONPEENAOT 3amaun. YMmewr | (Kaxkou 6ydem | B3aUMOICHCTBH
THII BBIOMpATH pesynomam?). | g.
XHUMUYECKON CMBICJIOBBIE Crassr OOMeHHUBaIOTCSA
CBSI3U B €JIMHUILIBI TEKCTa y4€eOHy10 3HAHUSIMU
COCIVHEHUSAX | U yCTa- 3ajady Ha MEXYy WICHAMU
HaBJIMBATh OCHOBC TPYIIIBI 7S
OTHOILIECHHUS COOTHECCHHA | mpyHsATHS
MEK1y HUIMU TOrO, 9T0 YK€ | 3hekTHBHBIX
U3BCCTHO U COBMECTHBIX
YCBOEHO, U peleHHil

TOT0, YTO €IIE
HEHU3BECTHO




12 KosanenTtHas KoBanenTtHas Onpeaenstor U3Bnekarot Cinuarot cBoii | [ToHumarot Bo3-
HETOJIsIpHAS HETOJspHAs THII HEOOXOUMYIO croco6 MOXKHOCTb
XUMHYeCKast XMMHYECKAS XUMHUYECKOH UH(POPMAITUIO JICHCTBUS C PasIUIHBIX
CBA3b CB3b. CBS3U B u3 3TaJIOHOM. TOYCK 3pCHMUS,
KparHocth coequHEHMsIX | mpociymaHHbix | CocTaBusioT HE
CBSI3U, AJIMHA | TexcTOB TUTaH U COBMAIAONIHX C
CBSI3U. Pa3UIHBIX mocJenoBaTell | cOOCTBEHHOM
ONEKTPOHHBIC J)KaHpOB. YMEIOT | bHOCTD
" BBEIOMPATH TEHCTBUH.
CTPYKTYpHBIC 0000ITICHHBIC Brocsr
dopMyIBI CTpaTeruu KOPPEKTHBBI U
peUICHUA JOIIOJIHEHUA B
3aJ1auu COCTaBJICHHBIC
TUTAHBI
13 Kosanen Kosan Ompe Br16up Crass VYyarcs JI. 4.
THas €HTHa Jenst aroT T apryme Hzrot
MOJIIpHA s T0- 10T Hauoo yueOH H- OBJICH
s JIIpHA THII ee VIO TUPOBA ne
XUMHYEC o XU- abdext 3a7a4 Th MO-
Kas XUMHU MHU4ec HUBHBIC Y Ha CBOIO I[eneﬁ
CBA3b yecka Kou CIIO- OCHOB TOYKY MOJICK
P CBSI3U cOOBI e 3peHus, yI
CBSI3b. B CO- perieH COOTH cIo- OuHap
KT eTHHE us €CEeHU pUTH U HBIX
pooTp HUSX 3a1a4u a1 OTCTau coenu
yLare B TOTO, BaTh HEHUI
TEHOC 3aBUCH 4To CBOIO
- MOCTH yKe MO3UIU
oT HU3BEC 0
KOHKpE THO U HEBpPaX
THBIX yCBOE eOHBI
YCIIOBH HO, B M JUISI




i TOTO, OTITIOHE
4TO HTOB
ermie obpazo
HEU3- M
BECTH
0
14 Mertannu Meran Omnpen Brinens Camoc Ymeror Nsroto
yeckas ﬁg}? e SISI0T T | TOSITE CITyiaT BJICHU
CBSI3b CBSI3b THTI bopmy- JBHO b u e
XUMHU JTUPYIO bopm CJIbIIIA MoJien
YECKO T yIUpy Thb JIpYyT u,
51 MO3HAB 0T Ipyra WJLITEO
CBSI3H aTeJIbH II03Ha CTpHD
B CO- VIO BaTell yIOIIEe
enuHe eb BHYIO "
HUAX ejb CBOMC
u TBa
CTpOs MeTa
T JT4ec
JIeUCT KO
BUS B CBSI3H
COOTB
€TCTB
A C
HEHN
15 0O000mEeHn 0O0600m1e [Tpumens Omnpenens [Ipunum VYcraHaBia
€ U CUcTeMa- HHE U CHUC- FOT TEOpETU- | IOT OCHOBHYIO | aIOT IIO- HMBAIoOT pa-
TH3alMs 3HAHUW | TemMaTu3anus | YeCKUi i 3HABaTCIbHY | Goume
10 TEME 3HaHWI1 10 Mmarepua, BTOpOCTeneH- | O HEIb, OTHOILICHHUS,
«ATOMBI TeMe «ATO- | M3yYeHHBI | HYIO COXpaHAKOT | yeyarcs
XUMHYECKHIX MBI Ha uHpopmanuro. | ©€ PH 5} (PeKTUBHO
QJICMCHTOB» XUMHUYECKUX peabIAYIINX AHaJII/I3I/IpyIOT BBIITOJTHCHIN COTpyAHUYATH




3JIEMEHTOBY» | YPOKax Ha 00BEKT, y4eOHBIX 5
IPAKTHKE BBIIEIISSE JICUCTBHI, CIIOCOOCTBOBAT
CYLUECTBEHHbIE | PCTYIUPYIOT |
U Hecylle- BECh IIPONECC | poayKTUBHON
CTBCHHBIC nx KOOIIepalnuu
NpU3HAKH BBIIOJIHEHU A
U YETKO
BBIIOJIHAIOT
TpeOOBaHMS
II03HABAaTEIb
HOH 3a7a4u
16 IIposepka Hemonctpupy | YcranasnupaoT | Oco3HaiOT YMerT
BHaHWU, YMCHHUU FOT YMCHHUE [IPUIUHHO- Ka4e€CTBO 1 [IpE€aACTaBIATh
11 HABBIKOB PHPECACIIATH CJICACTBCHHbIC YPOBCHDL KOHKPETHOC
yJaIuxcs 1o THITBI cBsi3u. CTposT YCBOEHHS coaepKaHue U
reMe «ATOMBI ~ XHUMHUYECKUX MOTHYECKUE ST BHAHHMA. CoO0IIaTh ero B
X UMUYECKUX CBSI3EH. paccyKIeHuin OrneHuBaroT MMCbMEHHOU U
Konrponbnas BIIEMEHTOB) YBepeHHO MOCTUTHYTBIE  [yCTHOH hopme
pabota Ne 1 o [1OJIB3YIOTCS pe3yabTaThl
reMe «ATOMBI XU- X IMAYECKOU
MHYECKHX TepMUHOJIOTHEl
BIIEMEHTOB M CUMBOJIMKOM

ITpoctrie BemecTBa (7 1)

Jluunocmuwie pe3yiomantvbl 0C60€HUA nMeMbl. OCO3HAHUEC CBOUX prHHOCTeﬁ " CTPEMIJICHUC K UX MPCOJOJICHUIO, ITPOABIICHUC CITOCOOHOCTH K CaMOOIICHKE CBOUX
HeﬁCTBHﬁ, IMMOCTYIIKOB, OCHOB COHUAJIbHO-KPUTUYCCKOI'O MBINIUICHHS; TOTOBHOCTD K PABHOIIPABHOMY COTPYAHUYCCTBY, YBAKCHUC JINYHOCTH U €€
JOCTOMHCTBA, TOTOBHOCTH H CITOCOOHOCTE K BBIITOJHEHHIO MOpaJIbHBIX HOPM B OTHOHUICHWH B3POCJIbIX U CBEPCTHUKOB B LIKOJIE, JOMA, BO BHeyT-Ie6HBIX
BUaxX ACATCIIbHOCTH, POPMHUPOBAHNE NO3HABATCIIBHBIX MHTCPECOB, MHTCIJICKTYAJIBHBIX Y TBOPUYCCKUX crocoOHOCTEH ydamuxcs

17 IIpocteie IIpocteie X Berasurator u CraBar [IposBisitoT . O6pa3sip
BELLIECTBA - BEIECTBA - apaKTepusy  hGocnosbiBarOT yueOHYIO FOTOBHOCTb MeTayuios. J1.5.
T XU-
MeTaJljIbl METaJLIBI o FUIIOTE3BL, Bajayy Ha AJICKBATHO O3HakomIIeHHE
MUYECKHE .
[pe/uiararoT OCHOBE pearupoBath Ha L KOJUICKIIMCH
DIIEMEHTEHI Ha
OCHOBE CIIOCOOBI MX COOTHECCHUS HY>XIBI IpyTrux, MCTajjIoB
[IPOBEPKH. TOro, 4TO y’K€  PKa3bIBaTh
[IOJIOJKEHUS B
Crpost M3BECTHO U [IOMOIIb U




[lepponnyeck [orudeckue Henu [yCBOEHO, U AMOIIMOHAJIBHYIO
DU CUCTEME U pacCyICHU TOTO, YTO €Ile  [TOAJEPHKKY MapT-
DCOOCHHOCTEH HEM3BECTHO Hepam
CTPOECHHUS UX
ATOMOB
18 [Ipoctrie [Ipocteie OrnpeaensoT CragsT Yyarcs . lonyaenune
BEIIECTBA - BEILIECTBA - Obnacnmor DCHOBHYIO H y4eOHYI0 ycTaHaBIMBaTh U p30HA. OOpasIbI
HEMETaJUIbI HEMETaJLIbL. CBA3b MEAILY BTOPOCTEIICHHYIO Bajady Ha CpaBHHUBATh 0eJioro u cepo-
AoTponus FOCTABOM, mHpOpManuio. OCHOBE pa3Hble TOUKU ro 0J0Ba,
CTPOCHUEM U L
BOHCTRAMIL I3BneKaroT COOTHECEHUS BPEHUSI, IPeXIe  Peroro u
BellecTs Heo0X0IUMYIO TOro, 4TO y’K€  HEM NPHUHUMATh  KpPacHOro
mH(pOpPMAIHIO U3  [3BECTHO U perienne u (hocopa.
[IpOCIyLIaHHBIX  |yCBOEHO, U meaTh BEIOOD JL. 6.
TEKCTOB TOro, 4TO eIle O3HaKoMIICHHE
pa3IMYHbIX HEU3BECTHO C KOJUTeKIHen
PKaHPOB HEMETaIIJIOB
19 KonnuectBo KonuuectBo 3HaioT AHan3upyoT Camocrositens | [IposiBasitor . HexoTopsie
BemecTBa. Mojb. | BEIIECTBa, HOHSITHSI MO/b, | OOBEKT, HO TOTOBHOCTB K METaJUIbl U
MomnsipHast Macca | MOJIb. MoaspHas BBIICIISAA CyIIe- | GOpPMYITUPYIOT | OOCYXKIECHHIO HEMETaJLJIBI C
MonsipHast macca; yMeoT | CTBEHHBIC U [TO3HABATENIbH | Pa3HBIX TOYEK KOJIMYECTBOM
Mmacca. BBIYUCIISTH HECYILECTBEHHBI | yI0 1IeJb U 3peHus 1 BeecTsa 1
[HocTosiHHAsK KOJINYECTBO € IIPU3HAKU CTpOAT BEIpa0OTKE MOJIb
ABsorapo, BEIISCTBA, JIEUCTBUSA B o01eit (rpyrmrio-
KHJIOMOJTb, Maccy 1o COOTBETCTBHM | BOW) MO3HUIIUU
MUJUTAMOITh KOJIMYECTBY C Her
BEIIECTBA
20 MounsipHblit MoutsipHbIit 3HaT Vcranasnusaror | [Ipunnmaror VYuarcs . Monspuslit
0OBbeM razo- pOBEM. [TOHSTHE [PUYHUHHO- [o- [IEpEBOIUTH pOBeM ra-
OOpa3HBIX BEIECTB MUIUIUMOJISPH  MONAPHBIL ClIeCTBEHHBIE BHABATCIBHYIO  KOHMDIUKTHYIO BOOOpa3HbIX
bIif 1 pOvem,; ymerT  cBsazu. CTPOST [eJb, CUTyaluIO B
KUJIOMOJISIDHBIN  BBIYMCIATH MMOrM4ECKME LICHHU COXPAHAIOT €€ horpyeckwuii rian
0OBbeMBI Ta3oB  POBEM 110 paccykIeHHit [IPH BBITIOIHE™  y paspemars ee
KOJIMYECTBY Hui y9eOHBIX 1oy 3aJ1a4y yepes




BEIleCTBA WU MEHCTBHH, AHAIIM3 YCIOBUM. BEIIECTB
mMacce peryupyroT YMEIOT CIIyIIaTh
BECh TIpoLECC M CIIBIILIATH IPYT
JIX BBIITOTTHCHUSA jynyra
M 4E€TKO BBIIOJI- .
HAIOT
TpeOOBaHMS
[103HABATEJIBHO
M 3a1aun
21 Pemenne 3agau KoanuectBo 3HaroT Bribuparot Crassr Vyarcs Tabnunusi ¢
o opmyiie BEIIICCTRA. W3YyYCHHBIC Hauboee YUeOHYIO YIPaBIATh bopmynam
MomnsipHast TIOHSITHS, 3¢ PeKTHBHBIC 3agady Ha MOBEJICHUEM
Macca. YMEIOT IPOU3- | CIOCOOBI OCHOBE napTHepa -
MoutsipHbIit BOJUTH pelIeHus COOTHECEHHUS yOexIaTh ero,
00BeM BBIYUCIICHUS 3a]a4uu B TOTO, YTO YK€ | KOHTPOIUPO-
* 3aBUCHUMOCTH OT | M3BECTHO U BaTh,
KOHKPETHBIX YCBOCHO, U KOPPEKTHPOBATh
yCIIOBUH TOTO, YTO €ll€ | M OLIEHUBATH €TO
HEU3BECTHO JIeHCTBUS
22 O0600menue u O606menne u | [lpumensitor AHaIM3UpyrOT [IpenBocxuma | ONMUCHIBAIOT CO-
cUcTeMaTu3auus | cu- TEOpeTH- 00BEKT, 10T pe3yabTarT | JAepKaHue
3HAHUH 110 TEME | cTeMaTH3alus | YECKH BBIJIEJISAS CyIIEe- | M yPOBEHb COBEpIIAEMBIX
«IIpoctsre 3HAHHUI 110 MaTepuall, CTBEHHBIE U YCBOEHHMS AEHCTBHH C
BEHICCTBA» TeEME W3Y4YEHHBIA Ha | HECYIECTBEHHBI | 3HAHUM. HEJIBI0
«IIpoctsie MPEIbITYIINX € MpU3HAKHU. Cnnyarot cBoii | OPUCHTUPOBKHA
BEIIIECTBA» ypoKax Ha YcTaHaBIMBaOT | CIIOCOO ACH- HpEIMETHO-
[PaKTHKE PHYHHHO- CTBUSI C TMPAKTHIECKON
CIIEICTBEHHBIE | DTAJOHOM WM MHOH
CBE3M JeSITeTbHOCTH
23 KonTponbras [TpoBepka Hemonctpupy | Crpykrypupytot | Oco3HaroT YmMeror
pabota Ne 2 o 3HAHUH, 0T yMEHUC 3HaHUA. Ka4eCcTBO U MPEJCTaBIIATh
teMe «IIpocTeie YMEHHH U PacCIMTRIBATE | VcTaHABIMBAIOT | YPOBEHB KOHKpETHOE
BEIIIECTBAY HaBBIKOB OTHOCUTCIBHY | yipyyunHO- YCBOEHHS CoJlepIKaHHE U

10 MO-




Y4aluxcs 1o
TeMe
«Ipocteie
BEILECTBA»

JEKYJISPHYIO
Maccy 1o
bopmymnam
BCIIECTB,
KOJIMYSCTBO
BCIISCTBA,
Maccy 1o
KOJIUYECTBY
BCII[CCTBA.
YBepeHHO
MOJTB3YIOTCS
XUMHYCCKOH
TEepMH-
HOJIOTHEH U
CUMBOJHUKON

CJIEJICTBCHHBIE
cBsa3u. Ctpodr
JIOTUYECKHE
Lenu
paccyXaeHuun

3HAHUM.
O1eHUBAIOT
JIOCTUTHYThIC
pe3yabTaThl

COO00IIATh €T0 B
NHUCbMEHHOHU U
ycTHOU popme

CoeMHEHUs] XUMHUYECKHX 371eMeHTOB (14 u)

Jluunocmuvuie pesynomamul 0C60€HUs MeMbl: IPUHATHE U OCBOSHHE COLIMAIBHOM poii 00y4JaroIierocs; BbIpaboTKa B IPOTUBOPEUMBBIX CUTYaIUAX IPaBUI MOBe-
JIeHHUs, CIIOCOOCTBYIOIINX HEHACUIIbCTBEHHOMY U PaBHOIIPABHOMY NIPEOA0JICHUIO KOH(IMKTA; yCTOWYHMBBINM MO3HABATEbHBIN HHTEPEC U CTAHOBJICHUE
cMBICII000pasyomiel (PyHKIIMH TO3HABATEIbHOIO MOTHBA; MOTHBALIUS 00pa30BaTEeNIbHON IESTEIbHOCTH IIKOJILHUKOB HA OCHOBE JIMYHOCTHO

OpPHEHTHPOBAHHOTO MOJX0/1a

24 Crenenn IonsTne o Onpenensror Camocrosrensy | [IpuHEMarOT YMerT Ta6uuna
OKHUCIICHUSL. CTEIICHU CTEIICHb 0 cO31ar0T [103Ha- [IpEeACTaBIATh lepuoanuecka
buHapHbIe OKHCIICHHSL. OKHUCIICHUS ATITOPUTMBI BATCILHYIO KOHKpETHOE 5 CUCTeMa
COeIMHEHH S CocraBjieHre  pJeMEHTa B MesITeIbHOCTH [CITb, CollepKaHue U KHMHYECKUX

(bopmyn o COeTMHECHUH, pH peleHnN COXPAHAIOT €€ :406maTy ero B peMeHTOB
CTEIECHU HAa3bIBAIOT mpobiiemM [ipH MMCbMEHHOU U MeunneneeBay
OKHCIICHHSI OUHapHbBIE TBOPYECKOTO U BHHGO AIHCHIH yCTHOM (opme
CoeTMHEHUS [TOCKOBOTO ;:;C:;E;I,
XapakTepa DeryIupyioT

BeCh Iporece

MX BBITIOJTHEHUS

M 9eTKO

BBITIOJTHSIIOT

rpeOoBaHMUS

[mo3HaBa-




TEIBLHOM 3a1a4yu

25 Oxcuppl. Oxcurpr. HazpiBator AHanu3upyoT Cnmnuatot cBoii | Mcnons3yror . O6pa3ibt
Jleryune Prnpuas OKCH/IBI, 00BEKT, croco0 aJlcKBaTHBIE OKCHJIOB.
BOJIOPOJIHBIC ONPENEISIOT | BBIIEISS CyIe- | JCHCTBHS C A3BIKOBBIE JL.7.
COETMHEHHUS] COCTaB CTBEHHBIE U 3TaJOHOM CpeCTBa IS Osnaxomenn

BEILIECTBA I10 HECYIIECTBECHHBI 0TOOpaKeHNUs N N

ux GopMynam, | e mpU3HAKH CBOMX yBCTB, g;gg;};l;ﬂ;ﬂ g

CTETNIeHb OKHC- MBICIICH H 5 O3HAKOMJICHH

JICHHS o0y KAeHHH e co
CBOMCTBaMHU
ammuaka. JI. 9.
KauecTtBennas
peakuus Ha
YIJIEKUACIIBIN
ra3

26 OcHoBaHus OcHoBaHuS. HazpiBator OnpenenstoT Onpenenaor | Yuatcs . O6pa3sipt

HonsL. OCHOBaHUS, OCHOBHYIO U IOCJIe0BATENl | pa3pelnarhb OCHOBaHMII.
Kartnons! u OTIPEACTSIOT BTOPOCTETIEHHY | bHOCTb KOH(JIUKTHI - Kucnotho-
AQHUOHBI. COCTaB 10 IPOMEXKY- BBISBIISITD, IIEJTIOYHBIC
Omnpenenenue | BemecTsa Mo UH(POPMALHIO. TOYHBIX LeJIe | MACHTU(GULMPOB | HHIUKATOPBI U
Xapakrepa ux ¢popmynaMm, | Beigenstor C y4eTOM aTh OPOOJNEMBI, | M3MEHEHHE UX
CpeJbl. ONPEACISAIOT 00BEKTHI U KOHEYHOTO UCKAaTb U OKPACKH B Ie-
NnaukaTopsl CTENICHb IIPOLIECCHI C pe3yabTara. OLCHMBATH JIOYHOM cpefie
OKHCJICHHS, TOYKH 3PEHUS Ocosnaror AJIbTCPHATUBHBI
pacmo3HaroT 1I€JIOTO U YacTel | KaueCTBO U € Cc1oco0bI
OIBITHBIM YPOBEHb yCBO- | Pa3pelICHNA
IyTEM PacTBO- €HUSI 3HaHUU KOH(IHMKTa,
pHI 11esnouen HIpUHUMAaThb
pemienre u
pean30BbIBaTh
ero
27 Kucnotsr Kucnortsr. 3HarT Oco3HaHHO U [IpuanMaroT Pa3BuBaroT . O6pa3sipt
Onpenenenne | Gpopmyist MIPOU3BOJIBHO Io- yMEHHE KHCITIOT.
Xapakrepa KHCIIOT; CTPOSIT peueBble | 3HABATENLHYIO | MHTErpupoBathe | KucnorHo-




CpeIIbL. Ha3BIBAIOT BBICKA3bIBaHUS | 1EJb, s B TPYIIITY IEJIOYHBIC
WNuaukaTopsl KHCJIOTHI, B YCTHOW U COXPAHSIOT €€ | CBEPCTHUKOB M | UHIAMKATODPEI H
OTIPEACIISIOT MUCHMEHHOMN IIPY BBITIOJIHE- | CTPOUTH M3MEHEHHUE UX
CTETEHb dopme. HUM YYEOHBIX | MPOJYKTUBHOE OKpacKH B
OKHCJICHUS [IpumensitoT JICHUCTBUH, B3auMoyielicTBy | HEMTpaJIbHON
JJIeMeHTa B METOIBI perynupyor e co 1 KHCJIOTHOH
COCMHEHUH; | MH(GOPMAIMOHH | BECh IMpOLECC | CBepcTHHKamu u | CPEAaX.
pacro3HAIOT | OrO IIOKCKa, B 1103 B3POCIIBIMH. y‘jHBepcam’H
ONBITHEIM TOM YHCIIE C BBINOJHEHNS U | [IposBISAIOT B MHITHKATOP
myTeM MIOMOIITBEO YETKO BBIMOJN- | TOTOBHOCTH K 1 N3MCHCHHUE
pacTBOPHI KOMITBIOTEPHBIX | HAIOT 00CyXIEHUIO Cro OKpacku B
KHCIIOT CpelcTB TpeOOBaHMSI Pa3HBIX TOYECK PASIIIHEIX
IO3HABAaTEJIbH | 3pCHHUS U cpentax.
oif 3aj1aun BBIpabOTKE %Kaﬂa pH.JL
o0meit (rpymrio- '
BOM) TIO3UITUHU Onpepenenne
pH pacTtBOpOB
KHCJIOTHI,
HIEJI0YH U
BOJIBI.
JI 11.
Ompenenenue
pH
JIUMOHHOTO U
sI0JI0YHOTO
COKOB Ha
cpese IMJI0JI0B
28 Conu kak mnpo- Comnu. HaspiBaroT Oco3HaHHO U Cnuyarot YMmerT J1. O6pa3ubt
n3BoaHbIe KUCIOT | CocTaBleHHE | CONHM; CO- MIPOU3BOJIBHO crocob u CIIymiaTh U colei.

Y OCHOBaHHM dbopmyi o CTaBIISIFOT CTPOST pEYEBbIC | Pe3yJbTatr CJIBIIIATH APYT JI. 12.
CTCIICHH bopmybl BBICKA3bIBAHUS | CBOUX Jpyra. O3HaKOMIICHH
OKHCJICHUS coJIel B YCTHOU U JNEUCTBHH C ITorumaroT ec

MUCBMEHHOMN 3aJIaHHBIM BO3MOXKHOCTb KOJUIEKIINEH
dopwme. ITAJIOHOM, Pa3ITIMYHBIX coneit




Bribupator, OOHapy>KUBAKO | TOYCK 3PCHHS,
COIIOCTABNIAIOT M | T OTKJIOHEHHsI | HE COBIIa-
00OCHOBBIBAIOT | M OTJIMYMSI OT | JAIOUIHX C
CrocoOBbI HETO. COOCTBEHHOH
peuIeHust OneHuBaroT
3a7a9u JOCTHTHYTBIC
pe3yIbTATHI
29 Comnu xax Coun. Uccnenyrot BeiOupatot Cocrapistor YmeroT ¢ . Tabnuua
MPOU3BOTHBIE CocraBieHue | CBOiCTBa HaunOonee TUTaH U MOMOIIHIO pacTBOPUMOCT
KHCJIOT U dbopmy o W3y4aeMbIX 3 PeKTHBHBIC MOCJIETOBATENl | BOMPOCOB eit
OCHOBaHMI CTereHu BCIIICCTB CIoCcoOBI BHOCTh JOOBIBATH
OKHCTICHUS peueHus 3a1a- | nedcTBUM HEJOCTAIOIIYIO
44 B WH(GOPMAITHIO
3aBUCHMOCTHU OT
KOHKPETHBIX
YCIIOBUM
30 OcHOBHBIE OcHoBHBIE 3HaT Beraenstor u Cnugatot IInanupyror Tabnuma
KJIACCHI HEOP- KJIACChI ¢dbopMysiel Ku- | GOPMYIUPYIOT | CIIOCOO U obmue crocoosr | «Ilepuoauye-
TFaHUYeCKUX HEOpraHW4ecK | CIIOT; MO3HaBa- pe3yabTaT paboThI. CKasi CUCTeMa
BEIIIECTB ux Ha3bIBAIOT CO- | TEJBHYIO IIENIb. | CBOUX OOMEHHUBAKOTCSA | XUMHUYECKHX
COCIMHEHU eIMHCHHUS OcCyIIecTBISAIOT | NeHCTBUH ¢ 3HAHUSIMH JJIEMEHTOB
W3yUYCHHBIX TOUCK U 3aJJaHHBIM MEXJy YieHaMu | MeHeneeBay
KJIACCOB; BBIJICJICHHE 3TaJIOHOM, TPYIIBI IS
OTPEIEIISIOT HEOOXO0TUMOi O00HApYKUBAK | MPUHATHS -
NPUHAICKHO | WH(pOpMAIIUH. T OTJINYHS OT | (PEKTHBHBIX
cTh BemecTBa | Onpenenstor HETo COBMECTHBIX
K OCHOBHYIO U peneHuit
OTIpeJICIEHHOM | BTOPO-
y KIlaccy; CTETICHHYIO
COCTaBIISIOT WHPOPMAITUIO
bopmyIIBl
BEIIIECTB
31 AwmopdHbIe 1 Bemectsa B 3HaroT VYMeroT Crassar OmnuceiBaioT co- | 1. Monenu




KPUCTAJUTHYECKUE | TBEPIOM, KJIacCU(UKa- BBIOUPATD yueOHyI0 JepKaHue KpUCTAILIH-
BEIIeCTBa KUJIKOM U IIUIO BEUIECTB. | 00OOIICHHBIE 3aJlaqy Ha COBEpILIACMBIX YEeCKHX
razoo0pazHom | Mcmone3yror CcTpareruu OCHOBE JIEVCTBUM C pemeTox
COCTOSIHHH. 3HAHUS IS pelenus 3a- COOTHECEHHS | LIENbIO XJIOpUza
Kpucrannuue- | kputudeckod | nauu. IIpoBonsar | Toro, 4to yXKe | opueHTHPOBKM | HATpus,
CKHEC 1 OLICHKHN aHaJInu3 HU3BCCTHO U IIPEAMETHO- aJiMasa,
aMopdHBIe nHDOopMaIuu Ccroco0oB YCBOGHO, U TIPaKTHYECKO OKCHJa
BEIIIECTBA. 0 BEIIECTBAX, | pEUICHUS TOTO, UTO €€ | pIi WHOIL yraepoaa (IV).
3akoH HICITOJTb- 3a/1ayd C TOYKA | HEU3BECTHO. JEATENLHOCTH JI. 13,
MOCTOSIHCTBA 3yEMBIX B 3pEHHUS UX Cnuyarot cBoit O3HaKOMIICHH
cocraBa. Tumel | ObITY paIMoOHANBHOCT | CIIOCO0 ec
KpHUCTaJI- uu JICUCTBUS C KOJUIEKIIMEH
JMYECKUX SKOHOMHUYHOCTH | STAJIOHOM BEIIIECTB C
PpEUICTOK Pa3HbBIM THUIIOM
(aTomHas, KpH-
MOJIEKY- CTAJJIMYECKOU
JIsIpHasi, peLIeTKH.
WOHHAA U Usrorosnenue
MeTaJlTnIecKa Moesei
o) KPUCTAJUTHYEC
KHX PEIeTOK
32 UYuctele Yuctsle [Ipumenstor Onpenensror Camocrositens | IIposBistor . Ilpumepst
BEIIECTBA 1 CMECH BEIECTBA U BHAHMS JIS DCHOBHYIO U HO yBaXKHUTEIHHOE HUCTBIX
CMECH BEIIECTB. KPUTHUECKOU BTOPOCTCIEHHYIO (hOPMYIUPYIOT PTHOLICHHE K BEIIIECTB U
[Ipuponnsie OLIEHKU pH(pOpPMALIHIO [I03HABATENIbHY [TapTHEpam cMeceil.
CMecH: BO3AYX, HHGOpMAINH O [O TICJTb U JI. 14.
[IPUPOJIHBII ra3, BeuiecTBax, CTPOST O3HaKOMJICHHE
HeTH, IpHU- MCII0JIb3yEMBIX NENCTBUSA B C o6pasiom
pOIHBIE BOIBI B OBITY COOTBETCTBHH C FOPHOM TTOPOIBI
HEN
33 Paznenenue Paznenenue 3HaroT VYcranasnuBator | Crnnvaror cBoit | Mcnonb3yroT
cmecedd. OuncTka  cMeceit CII0COOBI MPUYIUHHO- croco6 AJIEKBATHBIC
BEIIIECTB BEILIECTB. pazaeneHus CIIEZICTBEHHBIE MEHCTBHS C SI3BIKOBBIC




Ouncrtka cMmeceit cBsizu. CTposiT ATAIIOHOM CpeacTBa A
BEILIECTB. MOTUYECKHE LEeMU DTOOpaKeHUs
MdunsTpoBanue paccyxIeHui CBOMX YYBCTB,
JMcTriuAnus, MBICIIEN U
KpUCTAILTU3aLIN MO0y X ICHUH
5, BO3TOHKA,
eHTpudgyrupos
aHIe
34 [Ipaktuueckas Pa3nenenue Hab6momator n | [lormmarot u IIpensocxuma | HemoucTpupyro | CMmech
pabora No 2 cMmeceil OIKCHIBAIOT AIEKBATHO OT pe3ynbTaT U [ CHOCOOHOCTb K [IOBApPEHHOM
«Ounctka BEIIIECTB. XUMHUIECKHE DIIEHUBAIOT SI3BIK  [yPOBEHB PMITATHUH, COJIH C TIECKOM,
BarpsS3HEHHOU OuucTka peakiuu ¢ CPEACTB Macco-  [yCBOCHHSA cTpemiieHue BoJa, Koioa,
[TOBapEHHOM CONM» BELICCTB. [TOMOILIBIO BOH (kaxou 6y0em  |yCTaHaBIMBaTh  BOPOHKA,
DuIbTpoOBaHUE. ECTECTBEHHOTO MHQOPMAIUH. pesynibmam?).  [TOBepUTENbHBIE  [pHUIBT,
[IpoBencHue PYCCKOTO, Onpenenstor Oco3HaroT OTHOIICHHSI, CTCKJISTHHAS
X UIMUYECKHIX POJHOI0) SI3bIKa PCHOBHYIO U Ka4ecTBO U B3aHMOIIO- [1ajoyka, Crup-
peakiuii nmpu M SI3BIKA XMMHH, BTOPOCTEIIEHHYIO [yPOBEHBb yCBOC- HHMAHHE TOBKa,
HarpeBaHUU eJIar0T BBIBOIBI MH(OPMAIIHUIO. HUSI 3HAHUI (bapdoposas
M3 pE3yNIbTaTOB |Y CTAaHABIMBAIOT HarKa
MPOBENIEHHBIX  [IPUYUHHO-
XUAMHUIECKIX CIIeZICTBEHHBIE
PKCIIEPUMEHTOB [CBSI3U
35 MaccoBas u MaccoBas Brruncinstor Brigenstor Crnuuarot cBoit | OOMEHUBAIOTCS
oOBeMHast OIS JTOTISL MacCOBYIO KoJIH4e- croco0 3HAHUSIMHU
KOMIIOHEHTOB PacTBOPEHHOT | JOJIIO CTBEHHBIE JIEHCTBUS C MEXITy WICHAMH
cCMECHU O BCIICCTBA. BCIICCTBA B XapaKTCPUCTHUKHU | 3TAJIOHOM Ipynnbl
O6bemHas pacTBope 00BEKTOB,
JIOJIS 3aJlaHHbBIE
CJIOBaMU
36 [IpakTuueckas B3pemmBanne. | Habmomaror 1 | YcrtanaBnuBaioT | OCO3HAIOT VYmeror Bopa, comb,
pabora Ne 3 [IpuroToBICHN PIUCHIBAIOT MPUIUHHO- Ka4ecTBO U MpEeCTaBISTh BECBI, MEPHBIN
dIpurotoBenne g XUMHUYIECKHE Pe- [CIIeCTBEHHBIE YPOBEHD KOHKPETHOE [FTAHID,
pacTBopa ¢ pacTBOpOB AKITA C CBSI3M. YCBOCHUS comepkaHue U CTEKIISTHHAS




3aZ[aHHOﬁ MOMOIIBIO CocraBisioT BHAHUI. COO6H_IaTI> €ro B [1aJlo4ykKa, BEChI

MacCOBOM JoyeH ECTECTBEHHOI'O  [Ie0¢ U3 YacTeH, [DICHUBAIOT MUCbMEHHOM U
PacTBOPEHHOTO pycckoro, CaMOCTOATENIFHO [IOCTUTHYTBHIM  yCTHOU opme
BEILIECTBA POIHOTO)s3bIKa [1OCTpauBasdi, pe3ynbTarT.
M A3bIKa XMMHMH; BOCIIOJIHSAS BHocsT kop-
[eJIat0T BHIBOJBI HEIOCTAIOIIUE PEKTHBBI U
M3 Pe3y/IbTaTOB KOMIIOHEHTHI MOIIOJTHEHUS B
MPOBEICHHBIX COCTaBJICHHbBIE
X AMHYECKHX [JIaHbI
BKCIICPUMEHTOB
37 KontponbpHas [IpoBepka HemoncTpupy | YcranaBiauBaroT | Oco3HAIOT Ymerr
pabota Ne 3 o 3HAHUH, 10T yMEHHUE MIPUYHUHHO- Ka4decTBO U HIpEICTaBIATE
TeMe yMeHu# 1 PaCCUUTBIBATD | CIICJICTBEHHBIE | YPOBEHb KOHKPETHOC
«Coeannenus HaBBIKOB MaccCOBYIO U CBA3H. YCBOEHUS COACPKAHHC 1
N coo0are ero B
XUMHUYECKHUX yUYaluXcs 0 | 0ObEMHYIO CTpyKTypUpYIOT | 3HaHUH. .
MUCbMEHHOH U
3JIEMEHTOBY TEME JIOJIIO 3HaHusA. CtposT | OueHuBaroT N
yCTHOH (opme.
«CoenuHeHHs | KOMIIOHEHTOB | JIOTMYECKHE JIOCTUTHYTBIC | [pogqpmsior
XUMHYECKUX CMeCH. LIEMHU paccyx- pe3ynbTaThl FOTOBHOCTE
3JIEMEHTOB YBepeHHO JIeHUH aJIeKBAaTHO
MOJIB3YIOTCS pearupoBars Ha
XUMHAYECKOH HYX/Ibl JPYTHX,
TEPMHUHOJIOTHE OKa3bIBaThb
Hu TTOMOIIIb U
CHMBOJIMKOH SMOIIHOHATIBHY
10 TIOAJIEPKKY
napTHEpam

N3menenus, nmpoucxoasmue ¢ BemectBamu (11 1)

JluynocmHule pe3yromamsl 0C80EHUsI MeMbl: OCO3HAHHE TPaHULIBI COOCTBEHHOTO 3HAHUS U HE3HAHUS; TIOJIOKUTEIBHOE OTHOLICHUE K YUEHHIO, TO3HABATEIbHOM
JeSITeIbHOCTH, KeJlaHHE IPHOOPETEHNUs] HOBBIX 3HAHUH, YMEHUH, COBEPILICHCTBOBAHUE UMEIOINXCS; YMEHHE KOHCTPYKTHBHO pa3peraTbh KOH(DINKTHI;
(dbopMHpOBaHKE IICHHOCTHBIX OTHOIIIEHHUH JIPYT K APYTY, YUUTEII0, ABTOPAM OTKPBITHI M W300peTeH i, pe3ylbTataM 00yUueHHs

38 dusnveckue Xumugeckast 3HarT Crpykrypupytot | CraBdar VYyarcs J1. [Ipumepsr
SIBIICHUS. peaKIys. [MOHATHUS XU- BHAHMSL. yaeOHYIO APTYMEHTHPOBAThH [PU3NYECKUX
Pa3znenenue Ycnosus u Muueckas Onpenensior 3ajzlady Ha CBOIO TOUKY SIBIICHUI:
cMmecei MPU3HAKU peaxyus, DCHOBHYIO U DCHOBE BPEHUs, CIIOPUTh  [IABJICHHE Na-




XUMUYECKHX Kraccugurayus BTOPOCTETIEHHYIO COOTHECEHUS M OTCTanBaTh paduna;
peakuui. NUMUYECKUX MH(pOpMaLHIO. TOTO, YTO y’K€  [BOIO MO3MIIMIO  BO3TOHKA Hoza
Knaccudukammst peaxyuil Y cTaHaBIMBAaIOT — |[I3BECTHO U HEeBpaKACOHBIM i OEH30MHON
XUMHUIECKHX MPUYHUHHO- yCBOEHO, U ISl ONIIIOHEHTOB ~ KUCJIOTHI;
peaxiui mo CII€ZICTBEHHBIE TOro, 4TO elme  pOpazom pacTBOpEHHE
[TOTITIOIEHUIO CBSI3U HEW3BECTHO. OKpaIIeHHBIX
FUIH BBIJICJICHUIO Can4aroT CBOi CoJIEii;
PHEPIUU CII0co6 mud y3us
MENCTBUS C ITYIITACTBIX
ATaJIOHOM BEILIECTB C
ropsien
MaMIIOYKH
HaKaJIMBaHUs
39 3akoH coxpa- CoxpaHeHune 3HAIOT 3aKOH Brigemsiror Cnuyarot YmMeroT Opatb
HEHUS MacChl MaccChl BEILIECTB COXPaHEHUS pOOOIICHHBIN crocod u Ha ceOst
BEILIECTB. [P Xu- MacChl BELIECTB [CMBICI U pe3ynpTaT MHULMATUBY B
Xumugeckue MUYECKHUX (popmanbHyrO CBOMX JACUCTBUI DpraHu3aluu
ypaBHEHHUS peakusIX. CTPYKTYpPY C 3aJJaHHBIM COBMECTHOT'O
YpaBHEHUE U Bajjlauyr. YMEIOT  PTaOHOM, nercTBUA
cxema XuMuie- BAMEHSITb ODOHAPYKUBAIOT
CKOW peakiuu TepMHUHBI OTJINYHS OT
DIIpeJIeNIeHUs MU [HEeTO
40 Cocrasnenne YpaBHeHUE U CocTaBIIsIIOT Brigenstor IlpenBocxuia | Ymeror ¢ Kaprouku ¢
ypaBHEHUI cxema ypaBHEHUS (popmaibHyIO [OT BpEMEHHBIE  [TOMOIIBIO 32}%aHmMH
XUMHYECKHUX XUMHYECKOMH XUMHYECKHUX pe- CTPYKTYpY 3a- xapak- BOIIPOCOB
peaKHI/Iﬁ peaKLu AKIIUN mavu. TCPUCTUKU moOBLIBATH
BeInoaHs0T MOCTIDKECHUS HEOCTAIOLLYIO
OIICpallM CO pe3yibpTara mH(pOpMaIHIO
BHAKaMU U (ko20a 6yoem
CUMBOJIAMH pesynbmam?)
M Pacuets! o Brruncnenns Beraucstor [Tpumensror Brocar YcTanaBnuBaT | 3aJa4HUKH
XUMHUYECKUM o XH- KOJIMYECTBO METO/IbI KOPPEKTHUBHL U | pabouue
YPaBHEHUSIM MUYECKUM BEIIECTBA, WH(QOPMALMOHH | JIOTIOJIHEHMS B | OTHOLICHHUS,
YpaBHEHUSIM 00beM wiIn Oro MOKCKA, B cnoco0 cBOMX | ydaTcs




Macchl, 00be- | Maccy 1o TOM YHCJIE C JefCcTBUN B 3¢ PeKTUBHO

Ma WIn KOJIMYECTBY MTOMOIIIBIO clydae COTpYJIHUYATH U
KOJIMYECTBA BEIIECTBA, KOMITBPIOTEPHBIX | PACXOXKACHUS | COCOOCTBOBATH
OJIHOTO U3 00BbeMy WiH CpeNCTB C 3TaJOHOM MPOAYKTHBHOMN
MIPOAYKTOB Mmacce peanbHOTo KooTeparuu
peaxkuuu 1no peareHToB JeicTBUS U

Mmacce (umu mpo- €ro MpOoAyKTa

HCXOIHOTO Be- | AYKTOB

1eCTBa peaximn)

42 Peakuun Peakuun CocTaBsoT Ymeror Camocrositens | AnekBatho uc- | [l. [lomyuenue
Pa3IOKEHHUSL. pa3iIoKEeHHUs. ypaBHEHUS BBIBOJIUTH HO MOJIB3YIOT THAPOKCH]IA
ITonsTue o ITonyuyenue XUMHYECKUX CIICJICTBU U3 (hopMyIHPYIOT | peueBble meau (1);
CKOPOCTH KHCIIOpOJa. peaknuit UMEIONINXCS B [TO3HABaTENBH | CPENCTBA IS pas3noxeHne
XUMHYECKON IlonsaTne o YCIIOBUHM 3alaydl | YIO LENb U JUCKYCCHU U IIepMaHraHara
peakuy 1 Ka- CKOPOCTH XH- JTAHHBIX. CTPOSIT apryMeHTaluu | KaJus;
Tanu3aTopax MHYECKHUX Ocy1ecTBIAIOT | ACHCTBUS B CBOECH MO3ULMUU. | Pa3JIOKECHUE

peaKLmid. MIOUCK U cooTBeTCTBUM | MHTepecytoTcs | mepokcuaa

Karanuzatopsl BBIJICJICHHE ¢ HeHl YyKAM BOAOpOJA C

. @epMeHTHI HEO0X0IUMOi MHEHHUEM U MOMOIIIBIO

uHpOpPMaIH BBICKa3bIBalOT JUOKCHIA
CBOE Maprasia "

KaTanassl Kap-
TOoQeIs uin
MOpPKOBH

43 Peaknuuu co- Peaxuun CocCTaBISIIOT OcymectBisator | CraBsT [posBsitoT JI. 15.
€AMHEHUSI. COEIMHEHHUSL. ypaBHEHUS TIOUCK U yueOHYI0 yBaxurenbHoe | OxucieHue
Henoukn Karanurnye- XUMHYECKHAX BbIJIETICHHE 3a/avqy Ha OTHOIICHHE K MeJH B
MIepPexo10B CKHE U peaxiuii, HEO0XO0IUMOi OCHOBE MmapTHEpaM, TUTAMEHU

HEKaTaluTH- OTIPEACTISIOT HHpOpMAITUH COOTHECEHHs | BHUMAaHHE K CIIUPTOBKH
YECKHE THT TOTO, YTO YK€ | JMYHOCTH WA TOPENTKH
peaxium, XUMHYECKOI W3BECTHO H JIPyTOTO,

oOpaTtumble 1 | peaknuu YCBOEHO, U aJIeKBaTHOE

HeoOpaTUMBbIe TOT0, YTO €1Ie | MEXINYHOCTHOE

peaxkun HEU3BECTHO. BOCTIpUATHE

CocTaBisIOT




IJ1aH U

ocne0-
BaTEIbHOCTh
JIEUCTBUN
44 Peakuum 3a- Peakuun CocTaBnsoT Bri6buparot IIpunumarot [IposBistoT .
MELICHMUS. 3aMeLIeHHUS. ypaBHEHUS HaunOonee [03HaBaTeNbH | TOTOBHOCTh Bsaumoneiicts
Psn aktuBHOCTH | OOImIHE XUMHU- | XUMHYIECKUX 3¢ pexTHBHEBIE VIO IIETTb, aneKBaTHO He pas-
METaJIJIOB YECKUE peaxiuii, CIIoco0bI COXPAHAIOT €e | pearupoBaTh HA | OABIEHHBIX
CBOIiCTBa XapaKTepU3yr | peIIeHuUs IIPH BBITIONTHE- | HYXKIBI APYTUX, | KUCIOT C Me-
METaIJIOB: T XHUMHYECKUE | 33/1a4H B HUUW YYeOHBIX | OKa3bIBaTh TaJIaMHu.
peakuuu ¢ CBOIMCTBa 3aBUCUMOCTH OT | ACHCTBUIA, MOMOLLb U JL. 16.
KHCIIOTaMH, METaIIJIOB KOHKPETHBIX yC- | PETyIHupYIOT SMOILIMOHANFHY | 3aMeleHune
cossimu. Psin (B3amMoneicT | JOBUH. BECH IIPOLIECC | FO TIOJIEPKKY MeIU B
HaIpsKEeHUH BHE C CTIpyKTypUpYIOT | UX MapTHEpaM. pacTtBope
METaJIJIOB KHCIIOTaMH, 3HaHUA BBINOJTHEHUS U XJIopuaa MeIu
COJISIMH) YEeTKO BBITOJ- (M) xenezom
HSIOT
TpeOOBaHMSI
MMO3HABaTENbH
oy 3amayn
45 Peakmun oOmeHa. gg;ﬁl{l;“ 3HaroT VcranasnuBaror | Camocrodrens | PazBuBaror J.
[IpaBuio MIPaBUIIO MPUYHUHHO- HO yMeHUe PacTtBOpenue
Bepromre Beprome. CJIeJICTBEHHBIE (GOpMYJIMPYIOT | HHTErPUPOBATHC | THAPOKCHIA
CocraBisroT cBa3u. Ctposr TIO3HABATCIIBH | 5 B TPYIIILY mean (I11) B
yYpaBHEHUS JIOTUYECKHE Y10 IelIb U CBEPCTHUKOB KHCIIOTax;
XUMHYECKHUX nenu CTPOAT B3aUMOJICHUCTB
peaxuuii, paccyxaeHui ACUCTBHS B ue oKcuaa
ONPENEISAIOT COOTBETCTBUU menu (1) ¢
THUII PEaKLIny, C Hefl. CepHOHU
BO3MOKHOCTb OcosHaroT KHCIIOTOU MpH
MPOTEKaHUS Ka4qCCTBO U HarpeBaHUH
peakiuii HoH- YPOBEHD
HOro oOMeHa YCBOCHHS




3HAHUN

46 Tuner xumu- Knaccuduxkar, | CocTaBisitor CamocrosarensH | Beimensror u [TposBasIOT
HECKMX peakimii M XMMUYECKUX yPABHECHHA 0 CO3aroT OCO3HAIOT TO,  [OTOBHOCTE K
Ha mpuMepe peaxkuii o XHMIYECKHX pe- AMTOPATMBL HTO YyXe D6CYKIEHIIO
CBOHCTB BOJIBL NpU3HAKY AKIINH, MesTeIbHOCTH YCBOGHO M UTO 1y roue
(UHCIIO OIpEeAETSIOT [pH peLeHUN ere noateRuT L
cocTas TUO peakuuy,  OpoOieM yCBOEHHUIO, p
BBIpa0OTKE
MCXOIHBIX KAapPaKTCPU3YIOT [BOPUCCKOIo U OCO3HAKOT .
pO1mel (rpymnmo-
BellecTB U XAMHYECKHE [TOCKOBOTO KauecTBO U
[PO/lyKTOB pe-  FBOFCTBA BOJBI KapakTepa YPOBEHb BOH) MO3UITHH
AKITAND). yCBOEHUS
Boya i ee BHAHUI
CBOMCTBA.
['maponus
47 OG6o6ueHue u I[IpocTeie n Ompenensror | Ctposr Oco3HaroT Bcerynator B
CUCTEMATU3alUsl | CIOKHBIC TIpUHA- JIOTUYECKHE Ka4ecTBO U Janor,
3HAHUM 110 TEME | BEILECTBA. JICKHOCTh (0031 YPOBEHb Y4acTBYIOT B
«Kmaccer OcHoBHbIE BEIIECTB K PacCyKIEHUH. YCBOEHUS KOJUICKTHBHOM
HeopFaHI/II}CCKI/IX KJ1acChl ONPENCIICHHOM | YcTaHaBIMBAIOT | 3HAHMWIA. 00CyKIeHUH
BeliecTB. THUIbI
IH HCOPTaHMIECK | y kaccy IPUYMHHO- [pensocxuma | Npodiem,
XAUMUYECKUX o
JUNSN X BCIICCTB. COC/INHECHWH, CIICICTBEHHBIE IOT pe3ynpTaT | Y1aTCd BJIAICTh
p 1 XuMHYeCKHe COCTaBJIAIOT CBSI3U. CO3I[3.IOT U YPOBEHB MOHOJIOTMYECKO
€aKLMH. .
iﬂ ! o opmyubl CTPYKTYPY YCBOECHUS uu
accudukar . . .
s BELICCTB, B3aMMOCBsI3eH (kaxoti 6yoem | AMAIOIMIECKOU
YpaBHCHHA CMBICJIOBBIX pesynvmam?) opmamu peun
XMUMHUYECKUX
~ XUMHAYECKHX JIMHHI] TEKCTa B COOTBETCTBUHU
peaxiuii mo .
peaxuui, c
YHUCITY U CO-
ONPEACIAIOT rpaMMaTHYECKU
CTaBy
WX THII MU U
UCXOJIHBIX U
CHUHTaKCUYeCKU
MOJTYYEHHBIX
MH HOpMaMHu
BEIIECTB.
Vpaprenus POJIHOTO SI3BIKA
XUMHYECKUX

peakiuit
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KonTponphas
pabota Ne 4 o
TeMe
«H3MmeHeHus,
MIPOUCXOISIIIINE C
BEILIECTBAMIU

IIpoBepka
3HAHUM,
YMEHUU U
HaBBIKOB
yJauuxcs mno
TemMe
«3MeHeHus,
MPOUCXOISIIH
€ C Belle-
CTBaMm»

HemoHcTpupy
10T YMEHUE

KIaccupuImp
0BaTh
XUMHYCCKHE
BEIIIECTBA,
COCTaBIISITh
ypaBHEHUS
XUMHUYCCKUX
peakuui. ¥YBe-
PEHHO
MOJTB3YIOTCS
XHUMUYECKON
TEPMHHO-
JIOTHEHN U
CHMBOJINKOH

Vmeror
3aMCHSATh
TEPMUHBI
omnpezene-
HUSMU. YMEIOT
BBIBOJUTH
CIICACTBUS U3
HMCIOIIUXCS B
YCJIOBUH 3aJa4u
JOaHHBIX

Oco3Haior
KA4yecTBO U
YpOBEHB
YCBOCHUS
3HAHUIA.
O1CHHUBAIOT
JIOCTUTHYTHIE
pe3yIbTaThl

Ywmeror
MPEIICTaBIATh
KOHKPETHOE
COJIepIKaHuE U
coo0mIaTh €ro B
MMMCHMEHHOM 1
yCTHOH opme

PactBopenue. PactBopsl. Peakinn noHHOr0 00MEHa M OKUCIUTEIhHO-BOCCTAHOBUTEbHBIE peakiuu (16 1)

Jluunocmuule pe3yibmamsl 0C80eHUs: MeMbl. TIPUOOPETEeHNE MOTHUBAIMH K TIPOIIECCY 00pa30BaHus; MPU3HAHUE IEHHOCTH 3710POBbsI, CBOET0 U APYTHX JIIOAeH
TOTOBHOCTH M CIIOCOOHOCTH K PAaBHOIIPABHOMY COTPYIHUYECTBY, y4acTuio B 'TIIkoIEHOM caMOyIipaBlieHUH B ITpeieiax BO3PaCTHBIX KOMITETEHITHN
(mex)ypCTBO B MIKOJIE U KIIACCE, yYaCTHE B JETCKUX M MOJIOJICKHBIX OOIIECTBEHHBIX OPTaHU3AIMAX, ITKOIBHBIX ¥ BHEITKOJIBLHBIX MEPOTIPHUSITHSIX

POCOLMATIBHOTO XapaKTepa)

b

49

PactBopenue kak
¢duzmnKo-
XUMHYECKUAM
npouecc.
PactBopumMoOCTh

PactBopumocT
b BEIIIECTB B
BOJIE.
dusnueckas u
XUMHYECKas
Teopus
pacTBOpPOB.
I'unpatel n
KPUCTAJUTOTHI-
paTebl.
Hacrrennasie,
HEHACBIIICHHEI

3HaoT
KJIaCCU(HUKAITH
10 BEILIECTB 110
PacTBOPUMOCT
U; IPOBOJAT
HaOJIOICHUS
3a
[TOBEICHUEM
BELIECTB B
pacTBOpax, 3a
XUMHNYCCKUMHU
peaKIUsIMH,

Bri6upator,
COITOCTABIISIOT 1
000CHOBBIBAIOT
CITOCOOBI
pereHuns
3aJ1a4H.
Brigenstor
OO0BEKTHI U
MIPOTIECCHI C
TOYKH 3PEHUS
IIEJIOTO 1 YacTei

CamocTosTenb
HO
hopmMynupyIoT
IMO3HaBaTEIIbH
VIO TIeh U
CTPOSIT
JICHCTBHS B
COOTBETCTBHH
C Hell.
O11eHUBaIOT
JIOCTUTHYThIE
pE3yNbTATHI

VYmeroT ¢
ITOMOIIBIO
BOIIPOCOB
JI0OBIBAThH
HEIOCTAOIIYIO
WHPOPMAILTHIO.
PasBuBaror
CITOCOOHOCTh
Opath Ha ce0st
WHUIIMATHBY B
OpraHusaru
COBMECTHOT'O

TICXD,
TadIHMIa
PacTBOPUMOCT
nu




e, u MPOTEKALO- JEHCTBUSA
MEPECHIIEHHB! | IUMHU B HUX
€ PacTBOPEI
50 DIEKTPOJIUTHI U Onektponutsl | Jarot Bripenstor Cinuuarot cBoii | [Tonumaror Bo3- | . Mcnbeitanue
HEAJIEKTPOIIUTHI u omnpeneneHus | 0OBEKTHI U crnoco6 MOXHOCTb BEIIECTB U UX
HEIJIEKTPOJIUT | MOHATUAM MIPOIIECCHI C JIEUCTBUSA C Pa3IUYHBIX pacTBOpOB HA
bl. MexaHusM | anexmpoaum, TOYKH 3PEHUSA STAJIOHOM. TOYCK 3pCHUA, SIEKTPOIPOBO
3}:[, CTCIICHDb HedJleKmpoau LIEJIOr0 U Ya- BrocsaT HC JHOCTb
OJ1, cunbHble | M, creid. KOPPEKTUBBI M | COBITA/IAIONINX C
U ciiabbie onexkmpoaumu | CTpyKTYpUPYIOT | JOTIONHEHHs B | COOCTBEHHOM
SNIEKTPOIIUTBL | HecKas 3HaHUS. croco0 CBOHMX
ouccoyuayus OnpeaensroT JIEUCTBUH B
OCHOBHYIO U ciyyae
BTOPOCTCIICHHY | PacXOKACHHUS
10 HH(POPMAITHIO | C ITAJIOHOM,
peanspHOro
NIEUCTBUSA U
€ro MpoJayKTa
51 OcHOBHBIE OnekTponutnd | 3HaKOT AHaIM3UpyrOT [IpuanMaroT VYyarcs .
MOJIOXKEHUS eckas MIOHATHS UOH, | OOBEKT, MO3Ha- aprymeH- 3aBUCUMOCTh
teopun D] JUCCOLMALMS | 97eKkmpoaumy | BBIIESS Cylle- | BaTeIbHYIO TUPOBATEL CBOKO | 3JIEKTPO-
KHCIIOT, yeckas CTBEHHBIE U LIETIb, TOYKY 3pEHHSI, HPOBOTHOCTH
menoqeﬁ u duccouuauuﬂ 'y HECyIIEC- COXpaHAI0T €€ CIIOpUTH U chyCHOﬁ
colieii B KOHKPETU3UPY CTBCHHBIC Ipu OTCTanuBaTh KUCJIOTBI OT
BOJIHBIX 0T [IOHATHE MPU3HAKT BBITIOJTHEHUH CBOIO [O3HLIMIO | KOHIEHTpa-
pacTBopax. uon y4eOHBIX HEBPAXKIECOHBIM | ipu.
HonbL. ACUCTBHN, pe- | JUIs ONIIOHCHTOB | J[BiKeHHe
Karnons! n TYJIUPYIOT obpazom OKpAIIICHHBIX
aHuOHBI. VIOHBI BECH MPOLECC HOHOB B 3JICK-
IIPOCTHIE U HX BBINOJ- TPHYECKOM
CIIOJKHBIE, HEHUS U 4YETKO HOIIE
TUAPaTUPOBAH BBITIOJHSIIOT
HBIE U TpeOoBaHUs




HETHJpaTHpOB MI03HaBa-
aH HbIE HOHBI TENbHOMN
3aJ1a4uu
52 Honnsle ypas- Peakuun CocTapnsoT AHanu3upyIoT Cragst Wurepecyrores | JI. 17.
HEHUs HMOHHOTO ypaBHEHUS 00BEKT, yueOHyI0 qyXKUM Bsaumoneiicts
oOMmeHa. peaxiuii, BBIIETIAA Cylle- | 3ajady Ha MHEHHUEM U 1€ pacTBOPOB
Peakuus ONPEAETSAIOT CTBEHHBIE U OCHOBE BBICKA3bIBAIOT XJIOpHJa Ha-
HeUTpanu3aly | BO3MOXKHOCTh | Hecyllle- COOTHECEHHS | CBOE. YMEIOT Tpus U
u MPOTEKaHUs CTBEHHbIE TOTO0, YTO YK€ | CAylarh u HUTpaTa
peaxuuit NPU3HAKU H3BECTHO U CIIBILIATH APYT cepebpa
HMOHHOT'O YCBOCHO, U apyra
obMeHa, ux TOr0, YTO €l
CYIIHOCTb HEU3BECTHO
53 Kucnotsl B ceete | Kuciotsl. 3HaroT CrposT Brigensitor u Hemonctpupyro | JI. 18.
BICKTPOJIMTHYE-  [DIEKTPO- (bopMynBI KU-  [TIOTWYECKHE LEMH PCO3HAIOT TO,  [r CHOCOOHOCTh K [lomyuenue
CKOH 1ucco- MUTHYECKast CJIOT, HAa3bIBAIOT PACCYXKICHHUM. HTO YK€ BMIIATUH, Hepac-
[IMALH, UX MUCCOLMALMSL  KUCIIOTHI, BriaBuraiot u yCBOEHO M UTO [ CTPEMJICHUE TBOPUMOT'O
Knaccuukanus,  KUCIOT. XapaKTepu3yloT DOOCHOBBIBAIOT  ELIE MOJJICKUT [yCTaHABIMBATh  [HIPOKCHIA U
cBOiicTBa Peaxkunu X AMHYECKHE FUIIOTE3HI, YCBOEHHIO, MOBEPHUTENbHBIE  B3aUMOICHUCTBH
MOHHOTO cBoOiicTBa MpearaioT DCO3HAIOT OTHOLLIEHHE, e ero ¢
pOMeHa. KHCIIOT CI10CcoOBI UX KauecTBO U ypo- B3anUMO- KHCIIOTaMH.
Onpenencaue MPOBEPKHU BCHb YCBOCHUS [IOHMMAaHUs JI. 19.
XapakTepa cpe- BHAHUI B3aumoneiicTeu
IBI. E KHCTIOT C
NHIUKaTOPHI. DCHOBAHHSMU.
Psix
HANPsKEHUN
METaJIOB
54 Kucnotsr B ceere | Knuciortsr. CocTaBnsroT CamoctositensH | Oco3HAIOT YwMmeror JI. 20.
TO/M, ux xnaccu- | DASKTPOIUTHY | YpaBHEHHUS 0 CO3Jar0T KauecTBO U CIIymIaTh u Bsaumopeiicts
¢ukanus, eckas Jrcco- XUMHYECKHAX aITOPUTMBI YpOBEHB CJIBIIIATH APYT ue KUCIIOT C
CBOMCTBa ITHATTHS peaxiuii, JIeSTEIIbHOCTH YCBOGHUS Jpyra. OKCHJIaMHU Me-




KHCJIOT. pacmo3HaroT MIPY PEIICHUU 3HAHUH. YcTaHaBIUBAIOT | TaJIOB.
Peakiun ONBITHBIM mpooJieM Onpenensror | paboune JL 21.
MOHHOT'O nyTeM TBOPYECKOTO M | TIOCJIEZOBATeN | OTHOILICHHS, Bsaumoneiicts
oOMmeHa. pacTBOpHI MOHUCKOBOTO BHOCTB y4aTcst ue KHUCIIOT C
OmnpeneneHue | KHCIOT XapakTepa. MpPOMEKyTOUH | 3)(EKTUBHO CO- | METalIaMH.
Xapakrepa cpe- CTpyKTypUpYIOT | BIX IieNeH ¢ TpyIHAYATb U JI. 22.
JTBL. 3HAHUS y4eTOM cnocoOcTBoBaTh | B3ammopeiicTs
WNuaukatopsl. KOHEYHOT'O pe- | MPOAYKTUBHOH | M€ KHCIIOT C
Psin 3yJbTaTa KOOIIepaIiu COJISIMH
HaIpsOKEHUI
METaJIJIOB
55 OcHoBaHus B OcHoBaHuS. HazpiBaror Bripenstor [MpunumMaroT Berymnaror B JI. 23.
ceete TO/I; ux DIIEKTPONUTHY | OCHOBAHUS, 0000I1IEHHBIH No3HaBaTeNnbH | AHWAJIOL, BzanMmoneticTs
KinaccuukKanms, | eckas XapaKTepU3yl0 | CMBICT U VIO LIEJTb, y4acCTBYIOT B He MmeNnove ¢
cBOlCTBa JUCCOLMANUS | T MX GopmanbHyIO coxpansitor ee | KOWICKTUBHOM | yyenoramu. JI.
menoyei. XUMHYECKHE CTPYKTYpY IPH BBITIOJTHE- obeykaeHnn 24,
Onpenenexue CBOMCTBA, 3a7a49u HUU Y4eOHBIX npobiem, Bsaumoeiicts
XapakTepa cpe- | COCTaBISIOT JEUCTBUH, YHATCH BIAACTE 1 o ienoyeit ¢
MOHOJIOTHYECKO
JTBL. ypaBHEHUS pETYIUPYIOT . OKCHJaMU
NuaukaTopbl. | XMMUYECKUX BECh MPONECC | 1o rpyeckoii | HEMETAIIIOB
Peakuu peaxkuui, ux dhopmamu peun
HMOHHOT'O pacro3HarT BBIOJIHEHUA U | 5 cOOTBETCTBUM
obMmeHa OTIBITHBIM YEeTKO BBINOA- | ¢
nmyTeM HSIOT rpaMMaTHYECKU
pacTBOPHI TpeOoBaHUs MU U
i (S (0 (97 NO3HaBaTeNbLH | CHHTaKCHYC-
oif 3a1aun CKMMU HOpMaMH
POJTHOTO sI3bIKa
56 OcHoBaHUs B OcHOBaHUSI. Ha3spiBaror YmMmeror Camocrositens | ObmennBatores | JI. 25.
ceere TO/I; nx [DIEKTPOIUTHIEC PCHOBAHMSI, BaMEHATH HO BHAHUAMU MEXIY B3aumMoaeicTBu
KTaccupukanyg, — cKas XapaKTepU3YIOT [T€PMHUHBI (bopmynupyror [UICHAMU IDYIIIBL o prienioueii ¢
cBOMCTBA nuccoanus MX XMMHYECKHE DIIPENCICHUAMHU. [103HaBaTeabpHy (¢ IPHHATHA COJISAMM.
[1IeJI04eii. CBOICTBA, BEIIEISIOT U fO LIEJIb U pdderTHBHBIX JI. 26.




OmnpenencHue  COCTABISIOT (hopMyIHpYIOT CTPOST COBMECTHBIX [ToydeHue u
Xapakrepa ypaBHEHUS [IO3HABATEJIbHYIO [IEWCTBUSA B peLICHUI. YMEIOT [BoiicTBa
CpEIbL. KUMHUYECKUX [eJb cooTBeTCTBUM ¢ [ TOMOIIBIO HEpaCTBOPUMBIX
MuaukaTopel.  peakiui, Heit BOIIPOCOB DCHOBaHUIM
Peakuun pacIio3HaT poObIBaTE
FIOHHOT'O OIIBITHBIM HCEAOCTAIOLILY O
pOMeHa [myTem nopmanio
pacTBOPHI
[enoyein
57 OKCHIbI, UX Oxcupl. HasbiBatror Opuentupytorc | Cimyarot cBoit | Mcnonb3yror JL. 27.
KTaccuuKanus, OxcHuabl OKCHJIBI, U crroco0 AJIEKBAaTHEIE BsaumoneiicTeu
CBOMCTBA HECoIe00pasyro LOCTaBIISIOT BOCIIPUHUMAIOT  [IEHCTBUS C S3BIKOBBIE F OCHOBHBIX
e u (hopMyuIBI, TEKCTBI brajoHoM. BHO- ppencrsa nns PKCUIOB €
cosieo0pasyronl  ypaBHEHHS XyJOXKecTBeHHOT [T KOPPEKTUBBL pToOpasKeHHs KEIICHZO; aMH.
ie peaxiuii 0, HAyYHOTO, 1 JOIIONHCHNUA B tBONX 4yBCTB, BBZ;I/IM(')ILGI\/'ICTBI/I
[y OJIMILIMCTHYECK CH(U’CO6 CBOMX  Mpicneit n e OCHOBHBIX
oro u [ICHCTBHH B OOy KIeHN OKCHIOB ¢
odunMaTLEHO- ciryac BOIOIA.
nenoBoro crumeii, PACXOKACHIA C JI. 29.
CTpyKTYpUpYyIOT PTAJIOHOM pe- B3anmonernicTBu
BHAHIS AJIbHOTO £ KHCJIOTHBIX
MEWCTBHS K €r0 OKCHJIOB C
[IPOZIyKTa [IICI0YaMHU.
JI. 30.
BzanmonaeiicTeu
€ KHCJIOTHBIX
OKCHJIOB C
BOOM
58 Comu B cBeTe Comn. HasbiBaroT VYcranaBnupaiotr | CTaBaT Ywmeror JIL 31.
TO/, ux DIIEeKTPOITH- coJim, xa- MPUYUHHO- yaeOHYIO MPEJICTABIISTh Bzaumopneiicts
CBOIiCTBA THYeCKas paKTEepHU3YyIOT | CIEICTBEHHBIC 3a/1ayy Ha KOHKPETHOE ue coliel ¢
JUcconuanusa XUMHNYECCKHEC CBA3HU OCHOBC COACPIKAHUC U KUCJIOTaMH.
coJicH B CBOICTBa COOTHECEHMS coobmats ero B | JI. 32.
BOJITHBIX coJIei, TOTO, YTO YXKE MMUCHbMEHHOH U Bsaumoeiicts




pacTBopax. ONPENETSIOT WU3BECTHO U YCTHOH (opme ue coneit ¢
Psin nampsike- | BO3MOXKHOCTD YCBOEHO, U nieJI04amu.
HHUM METAJUIOB. | IPOTEKAHUA TOTO, YTO €I1IE JI. 33.
Comnu Kucibie peaKIuii HOH- HCHU3BCCTHO BzaumoneiictB
¥ OCHOBHBIE. HOro obMeHa He CoJIell ¢
Huccoumnanus COJISIMH.
KHCIIBIX U JI. 34.
OCHOBHBIX B3aumopeiicts
coJent 1€ PacTBOPOB
colel ¢ Me-
TaJsIaMu
59 I'enernueckas OcHoBHBIE HazpiBaror VYmeror Brigenstor u OOMeHuBarTCS
CBSI3b MEXKIY KJIaCChl COCTMHEHMUS 3aMEHATh OCO3HAIOT TO, | 3HAHWAMH
KJIacCaMH Heop- HEOPraHWYECK | M3YYEHHBIX TEPMUHBI 4TO yKE MEXNy YWICHaMU
TaHUYECKUX 170.4 KJIACCOB, ompenene- YCBOEHO M YTO | TPYIITBI TS
BEILIECTB BEIIECTB COCTAaBJISIFOT HUAMU, CIIC IIOMICIKHUT | TIPUHATHA
ypaBHEHUS BEIBOJIUTH YCBOCHHIO, 3¢ (heKTUBHBIX
XUMHUYECKUX CJICACTBHA U3 OCO3HAKOT COBMCCTHBIX
peaxiuii AMEIOIINXCS B Ka4eCcTBO U peleHuit
YCIOBHHM 3a1auu | YPOBCHb
JTAHHBIX YCBOCHHA
3HaHUI
60 [IpakTuueckas Bremonnenune OO6paniarTcs Brigenstor IlpenBocxuia | Yuarcs Consanag u
padora Ne 4. OIIBITOB, C PDOBEKTHI U [OT BpEMEHHBIE pa3peiiaTh cepHas
BeinonHenue MEMOHCTPH- mabopaTOpPHBIM  [POLIECCHI C XapaKTEPUCTUK KOH(MIUKTHIL: KUCIIOTBI,
PTIBITOB, PYIOIIHX POOPY/IOBAaHUEM [FOYKHU 3PEHUSI M JOCTMIKEHUS  BBIABIATH, FHIAPOKCHL
AEMOHCTPH- FCHCTUYCCKYIO M HarpeBa- [1EJI0TO U YacTel. [pe3ynbTara. MaeHTUUIMpOBa HATPHs,
pyrotx re- CBsI3b MCXKAY TCIbHBIMU AHaTU3UPYIOT Onpenenstor Tb POOJIEeMBI, MTaKMyC, OKCHZ
ieez?;c}(y}o epAsh OCHOBHBIMHU npubopamu B YCIOBHUS U [IOCJICI0BATECNIb- MCKATh U MEIIN, 5
OCHOBHBIMIL KJ1accaMH COOTBETCTBUH C [rpeOOBaHMUs HOCTb OLIEHUBATH CJIC3HBIN
KTaccaM HEOpraHu4e- [paBUJIAMU Bafaun MPOMEXYTOUHBl AJIbTEpHATUBHBIE [BO3/b,
HeopraHHIeCKHX CKHUX TeXHUKHU X IICJICH C CIIO0COOBI ynbdar menm,
CcoenuHenuit COCMHEHUI DE30MaCHOCTH. y4ETOM paspeleHus IIMPTOBKa,




Pacrmo3Haror KOHEYHOTO KOH(IIMKTA, CITYKH,
HEKOTOpBIC pe3ynabTaTa MPUHUMATH KapOOHAT KaJlb-
AHMOHBI 1 perieHue u [T,
KaTHOHBL. peanu30BbIBaTh  M3BECTKOBAs
HaOmronenuve ero BoJia
CBOICTB
BCIIECTB H
[POUCXOJISAIIUX
C HUMU
SIBIICHUI
61 OKHCIUTETHHO- Knaccudukar, | 3Haror [Tpumensitor CocraBmusitot C nocratounoit | JI.
BOCCTaHO- WSl peaKIui 10 | TIOHATHUS OKUC- | METOIBI IJIaH U MTOJIHOTOH M B3anMopeiicTB
BHTEIbHEIC M3MCHCHHIO Jumens, WH(POPMAITMOHH | MOCIEN0BATEN | TOYHOCTBIO He [UHKA C
peakuu CTEeTIeHU 80CCMAHOBU- Or'0 ITOVCKA, B bHOCTh BBIPAXKAIOT CBOH | cepol,
OKMCJICHUA: meib, TOM YHUCJIE C AEUCTBUN MBICJIA COJISTHOI
OKHC- OKUCJIeHue 1 ITOMOILIBIO KHCIIOTOH,
JTUTEIBHO- 60CCMAHOGIEH | KOMIIBIOTEPHBIX XJIOPUIIOM
BOCCTa- ue CpEICTB meau (1I).
HOBHUTCJIBHBIC FopeHHe Mar-
peaxiuu. —
OKHCIUTEID, o
Bsaumoeiicts
BOCCTaHOBUTE e XJI0PHO 1
b CEpOBOJIO-
POAHON BOABI
62 VYupaxHenus B Knaccudpukan | Onpenensirot BribuparoT OrnpenensaoT Yyarcs
COCTaBJIEHUH WS peaklui 10 | crereHb 3HAKOBO- mo- YCTaHaBIIUBATh
OKMCJIH- U3MCHCHUIO OKHCJICHUS CHMBOJIMYECKHE | CICAOBATCIIbH | M CPABHUBATh
TEJILHOBOC CTCIICHA JJIEMEHTA B cpencTBa s OCTh pa3HbIE TOUKHU
CTaHOBIiIJ TCJIBHBIX | OKHUCJICHHA: COEINHEHNH, MTOCTPOEHMS MIPOMEKYTOUH 3pCHUsL, IPEKIL
peaknuu OKHUCIUTCIIBHO | rapnaior MOJIEITH BIX LICJICH C YeM NMPUHUMATh
BOCCTaHOBHUTE ypABHEHNS y4eToM peleHue u
bHBIC PeAKIMM. | irgeckix KOHEYHOI'O pe- | JeaaTh BEIOOD
OxucnuTens, peait synbTaTa

BOCCTAHOBUTCII




b
63 CaoiicTBa CaoiicTBa CocTaBisroT YMmeroT Cragst [Tornmarot BO3-
MPOCTBIX BEIICCTB  [IPOCTHIX ypaBHEHUS BAMEHSTH yaeOHYTO MOYHOCTB
r METaJJIOB U BEIIIECTB - OKHCIUTCIBHO- [TCPMHUHBI Baza4dy Ha pa3IMIHBIX TOYCK
HEMCTAJUIOB, METaJUIOB U BOCCTAaHOBUTEIb PHOpeAeieHUsIMU. CHOBC BpeHUs1, HE
KHCJIOT, CONIeH B HEMETaJIOB, HBIX peakiuii, BbIpaxarT COOTHECCHUA COBMAJIAIOIIMX C
ceere OBP KHCJIOT ¥ COJIEH  MCTIONB3Ys CMBICT cuTyanuu  [FOT0, 9TO YK€ coferBeHHOM
B CBETE METO/T pa3INYHBIMU U3BECTHO 1
OKHCIIUTENBHO- DJIEKTPOHHOTO  CpeiCTBAMH yCBOCHO, 1
BOCCTAaHOBUTENb DanaHca PHCYHKH, roro, 9ro eIme
HBIX PEeaKIIHi CHMBOIBI, cXeMblI, [onsBeCTHO.
BHaKH) Oco3HaroT
Ka4ue€CTBO U
YPOBEHD
yCBOCHUS
BHAHUM
64 CaoiicTBa CaolicTBa OnpeaensoT Bripaxarot Brigensror u Ucnosnp3ytor
IMPOCThIX IMPOCTHIX OKUCJIUTEIIb N CTPYKTYpPY OCO3HAIOT TO, ACKBATHBIC
BEILECTB - BEIIECTB - BOCCTaHOBHU- 3a1a49u 4To yXKE SA3BIKOBBIC
METaJUIOB U MCTAJUIOB U TCJb, pa3sHbBIMU YCBOEHO ¥ 4TO | CPEACTBA JUIA
HEMETaJLIOB, HEMETAIIJIOB, OKHCIJICHUE H CPE/ICTBAMHL. elnie nouIeKuT | OTOOpaKeHus
KHCJIOT, COJICH B KI/ICJ'I?T Hu BOCCTaHOBJICH | Bynensior u YCBOEHHIO, CBOUX YYBCTB,
ceete OBP COJICH B CBCTC | UC GopmynupyroT OCO3HAIOT MBICIICH U
oxucmTe- MO3HABATENbHY | KauecTBO U 00K ACHHIA.
Boccraton- 1 nex. yposers | et
TOTLHLIX OcCyIIeCTBISIIOT YCBOGHHS CIymiaTe 1
X HOUCK U SHAHM CHBIIATH APYT
peakImit Apyra
BEIJICTICHHE
HE00XO0 MO
UHPOpPMAIIH

NTOI'OBOE ITOBTOPEHME, IEMOHCTPALIMSA JIMYHBIX JTOCTMOXXKEHUUN YYALLIUXCA (4 Y)

Jluunocmuvie pe3ynomamsi 0C80€HUsL MeMbl. TPOSIBICHHE MOJIOKHUTEILHOIO OTHOIIEHHS K YPOKaM XUMHH; OIICHUBAHUE CBOCH y4eOHOM IeATETbHOCTH,
MMOHMMAaHWE IPUYIHMHBI yCIeXa B Hel; yMCHHE BECTH JUAJIOT HAa OCHOBE PABHOIIPABHBIX OTHOLICHUH U JIbI, B3aMMHOTO YBa)KEHHS; yOSKACHHOCTD B BO3MOKHOCTH
TIO3HAHUS IPUPOJIBI
B HEOOXOAMMOCTH Pa3yMHOTO HUCIIOJIB30BAHUS TOCTIDKCHUH HAyKH M TEXHOJOTHH IS HAYKH, JaJbHEHIIETO Pa3BUTH YeJIOBEYECKOTO O0IIECTBA, YBAKCHHE K TBOPIIAM




OTHOIICHUEC K XMMUH KAK 3JICMCHTY O6HIC‘-I€J'IOB€'-ICCKOI71 KYJIbTYPbI

65 O600mmeHne u O6o0menue u | Beruucnstor B Camoctositens | Mcnonb3yroT 3aJauHuKY,
BIIBU
CUCTEeMaTH3aIMs CHUCTeMaTu3aly | Maccy, o0beM U A HO aJieKBaTHBIC KapTOYKH C
. N rarrT 1
3HAHUH 1O Kypcy | s 3HAHUU MO KOJIMYECTBO 6 (GOpMYIUPYIOT | SI3BIKOBBIC 33aJaHUSAMU
OOOCHO
8 kiacca, Kypcy 8 Kiacca, | BelecTBa Mo MO3HAaBaTeNbHY | CpeacTBa AjIs
BBIBAIO
pelieHue peleHue YpaBHEHUSIM T 0 LIeJb U 0TOOpakeHus
pacyeTHBIX 3a/la4 | PacyeTHBIX peaxiuii CTpPOSIT CBOMX YYBCTB,
TUIIOTE3BI, - .
3aga4 JeicTBHS B MBICIICH U
mpearatoT .
COOTBETCTBUU C | MOOYKACHUH.
CIOCOOBI UX N
Heil. Oco3narotr | UHTepecyroTes
MIPOBEPKHU.
Ka4yecTBO U 9y)KUM MHECHHEM
CaMOCTOSTENbHO
YpOBEHb 1 BBICKA3bIBAIOT
CO3/1a0T
YCBOCHHUS CBOE. YMEIOT
aJITOPUTMBI .
3HAHUH CIIyIIaTh U
JIesITeIbHOCTH
CIBIIATE APYT
[IPY PEIICHUN
Ipyra
pooIIeM 24
TBOPYECKOTO U
MTOUCKOBOTO
xXapakTepa
66 O606uenne u O000111EHE U [Mpencrasnstor | [Ipumenstor Omnpenenstor Berymator B 3a1auHuKY,
CHCTEMATH3AINA cucTeMaTH3aly | HHPOPMALHUIO | METOMbI HoCJIeIOBaTeNb | JANAJIOT, KapTOUKH C
3HaHHUH TI0 KypCy N
R K1acca sl BHaHUH 10 o TeMe WH(GOPMAIIOHHO | HOCTh Y4acTBYIOT B 3alaHUSIMH
b
pelenHe Kypcy 8 knacca, | «OKHUCIUTENBH | TO IIOMCKA, B TOM | MPOMEXYTOYH | KOJUIEKTUBHOM
pacuUeTHbIX 3a/1a4 peuieHue 0- YHUCJIE C bIX Heﬂef/i C 06CY)K}1€HI/H/I
pacueTHBIX BOCCTAHOBHTEJ | IMTOMOIIBIO y4eToM mpooJieM, ydaTcst
3amaqy bHBIC PEAKIIMW» | KOMITBIOTEPHBIX | KOHEYHOTO BIIAJICTh
B BUJIE TaOJUI, | CPEJICTB. pe3ynbTara. MOHOJIOTHYECKOU
CXeM, Crpykrypupytor | BHocAT xop- u
OTIOPHOTO 3HAHUS PEKTUBHI U JINAIOTUIECKON

KOHCIICKTa, B

JOIIOJIHCHHUS B

¢opmamu peun.




TOM YHUCJIE C COCTABJICHHBIE | YMEIOT CIIyLIaTh
NpUMEHEHHEM TUTAHBI Y CJIBIIATH JPYT
cpexncts KT Ipyra
67-68 Hrorosas ITposepka 3HaroT cocTa, | YcrtaHaBnuBaroT | OCO3HAIOT Ymeror
KOHTPOJIbHAS 3HAHUH, XUMUYECKUE MPUYHHHO- Ka4ecTBO U HPEACTABIIATH
pabora u ee YMEHUU U CBONCTBA CIIEICTBCHHBIE YPOBEHb KOHKPETHOE
aHanu3 HAaBBIKOB OCHOBHBIX cBsa3u. Ctpodr YCBOCHUS COZCpXKaHUE U
YYAIIKUXCS IO | KJIaCCOB JIOTUYECKHE 3HaHUM. coo0uiate ero B
BCEMY HEOPraHWYeCK | eI OneHuBaroT MACBMEHHOHU U
HU3yYECHHOMY UX BEILECTB; paccyXJIeHUN. JOCTHTHYTBIH | YCTHOM (hopme
Marepuairy ocobenHoctn | Ompenenstor pe3yibTar.
Kypca XUMHHU 8 | CTPOCHUSA OCHOBHYIO U IIpensocxuia
KJlacca aToOMa; IUIaH BTOPO- 10T PE3YJIBTAT
XapaKTEPUCTU | CTEIEHHYIO U ypOBEHb
KU XH- WHPOPMAITUIO YCBOEHUS
MUYECKOTO (xaxoti 6yoem
JJIEMEHTA, pezyavmam?)
THUIIBI
XUMHYECKUX
9 cBsizeii.
Xapakrepusy
0T
XUMHYECKHE
3JIEMEHTHI

tabmume . .

Menpeneena u
CTPOCHHE UX
aTOMOB;
OTIPENICTISIOT
THUII




XUMHYECKON
CBSI3H,
MIPUMEHSIOT
MOJTy4YeHHbBIE
3HAHUS TIPH
peIeHun pac-
YETHBIX 33]1a4

IloypouyHoe nmuianupoBaHue , 9 Kiacc

Tema 1 TN ypoka Hara DJ1eMeHTBI CO/IePKAHUS Ili1anupyemMbie pe3yabTaThl

IIpexmeTHbIE MertanpeamerHbie Y'Y J{ JINYHOCTHBI
e YV

IloBTOpEeHue u 00001mIeHHe CBeleHUil 110 Kypcy 8 kiacca. O01mas XapaKTepucTHKa XUMHUYECKHUX 3JIEMEHTOB H XUMHYECKUX PeaKIuil.
Ilepuoanyeckuii 3aK0H U NepuoanYecKasi cucremMa xumuieckux 3jaemMeHToB JI.M.MenpaeneeBa. (15 4.)

OcCHOBHBIE Reomwii wnernvieras o OT u Th. Hayuamcs: COCTaBJISATh ypaBHe- | Peryastusubie: OCo3HAIOT Kadye- | Popmupyior
DnexTnomuTHueckas N OTBETCTBEHHOE
MOJIOKEHUS TEOPHUH TACCOTTAATIAS KACTOT HUS XUMHUYECKUX PEAKIIUH, CTBO M YPOBEHb YCBOCHUS SR
O/1. Peakiuun menouei u coneil R ROMTHRIX OTpakarollue CBOMCTBA 3HaHu. OnpenensoT yUCHUIO
MOHHOI'0 0OMeHa. DgCTBOPaX- Peaxiiu nonHoro TAHHBIX COEIUHEHUN. MOCJIEIOBATEIHHOCTD
OOMCHaA.

MIPOMEKYTOUHBIX IEJIEU C
YYETOM KOHEYHOTO pEe3yJbTaTa
Ilo3naBaTeJibHBIE:
CaMocCTOsATENBHO CO3/1AI0T
AITOPUTMBI JIEATEIIbHOCTH TIPU
PEIICHUH TIPOOJIEM TBOPUYECKOTO
W IOMCKOBOTO XapakTepa.
CTpyKTypHUpYIOT 3HAHUSI.
KomMmyHuKaTHBHBIE:
OOMEHUBAIOTCS 3HAHUSMHA
MEXKY WIEHAMHU TPYIIIbI JJIs
NpUHATHS 3()PEKTUBHBIX COBME-
CTHBIX pELICHUI




Kucaotel B cBeTe
AJICKTPOJIUTUYECKON
IUCCOIMAIIAN, HX
Kiaccudukanms,
CBOMCTBaA

KucnoTrer. Dnexkrnonmutuueckas
TUCCOTTUATIUS KUCIIOT. Peakiun
HOHHOTr0 OOMeHa.

Hayuamca: COCTaBIISITh ypaBHE-
HUS XUMUYECKUX PEAKLIUM,
OTpa)karollue CBOMCTBA

NAHHBIX COEIUHEHUI.
Ionyuam eosmoocHocms
HAy4UumbCcs: IPOTHO3NPOBATH
CIOCOOHOCTB BEILIECTBA IPOSIBIISATH
OKHCJINTEIIBHBIC HITH
BOCCTaHOBUTEIBHBIE CBOMCTBA C
YYETOM CTETeHEI OKHCICHUS
9JIEMEHTOB, BXOJSIINX B €0 COCTaB

Perynsirusubie: OCO3HAIOT Kaye-
CTBO U YPOBEHb YCBOCHHS
3HaHui. OnpeacnsaoT
MOCIIEI0BATENbHOCTh
MIPOMEKYTOUHBIX LIEJIEH C
y4€TOM KOHEYHOI'0 pe3yJibTaTa
IHo3HaBarTe/bHbIE:
CaMocCTOATENBHO CO3AAI0T
QITOPUTMBI JEATEIILHOCTH NPU
pelIeHny mpooJIeM TBOPUIECKOTO
U TIOUCKOBOTO XapakTepa.
CTpyKTypHUpYIOT 3HAHUS
KOMMyHI/IKaTHBHbIe:
OOMeHMBarOTCS 3HAHUSIMU
MEXAY WICHAMH TPYIIIbI s
npuHATHSA 3(H(PEKTUBHBIX COBME-
CTHBIX pELICHUI

IIposiBnsitoT
YCTOMYMBBIN
yaebHo —
MTO3HABATEIBHBI
1 UHTEpeC K
HOBBIM OOIIIM
criocobam
pelieHus 3a1aq

OcHOBaHUS B CBETE
TO/; ux
Kinaccudukanuys,
CBOMCTBaA

Ocuoravusg
DnekTnonmuTuueckas
TUCCOTTIATIAS TIenouelt
Ormnenenedre XanakTena cne-
el Manmukatonnl, Peaknnu
HOHHOTO 0OMeEHa

Hayuamcs: COCTaBISITh ypaBHE-
HUSI XUMUYECKUX PEAKIIUM,
OTpa’karollle CBOMCTBA
JNAHHEIX COEINHEHUM.
HOJZy'-tam BO3MOMNCHOCM B
Hayyumuvcs: NMPpOTHO3UPOBATH
CHOCO6HOCTB BCLICCTBA IMPOSABJIIATH
OKHUCJIIUTCIIBHBIC UJIN
BOCCTAHOBUTCJIbHEIC CBOﬁCTBa C
yueToOM CTeHeHeﬁ OKHUCJICHUA
JJIEMCHTOB, BXOAAIIIUX B €I'0 COCTaB

PeryasituBnbie: OCO3HAIOT Kaye-
CTBO U YPOBEHb YCBOCHUS
3HaHu. OnpenensoT
I10CJIEA0BATCIILHOCTD
IMPOMCEIKYTOUYHBIX ueﬂeﬁ C
y4€TOM KOHEYHOTO pe3yJibTaTra
Ilo3HaBaTe/IbHBIE:
CaMOCTOATENBHO CO3AAI0T
AJITOPUTMBI AEATEIIBHOCTH MPU
PEIICHUH TIPOOJIEM TBOPUYECKOTO
Y TTIOMCKOBOT'O XapakTepa.
CTpyKTypHUpYIOT 3HaHUS
KomMmyHuKaTHBHBIE:
OOMeHHUBAIOTCS 3HAHUSIMHU
MEXY WIEHAMHU IPYNIIbl 11
npuHATUS 3P (PEKTUBHBIX COBMe-

DopMUpPYyIOT
OTBETCTBEHHOE
OTHOIICHHE K
YUEHHIO




CTHBIX pELICHUI

Oxcunpl, X
KJaccuukanms,
CBOMCTBa

Oxcunnr necnnenﬁnnqy}omﬂe u
comenfnarviomue ux

OCHOBHBIE CBOMCTBA.

Hayuamcs: COCTaBIIATh ypaBHe-
HUSI XUMHUYECKHX PEaAKIIUH,
OTpa)karollne CBOMCTBa

JIAaHHBIX COCJIMHEHU.
Honyyam eozmoorcnocms
Hay4umucs: TPOrHO3UPOBATh
CMOCOOHOCTH BEIIECTBA MIPOSBIIATH
OKUCJIUTEIbHBIE WIH
BOCCTaHOBUTEJIHHBIE CBOMCTBA C
YYETOM CTENEeHEN OKUCTICHUS
3JIEMEHTOB, BXOSILUX B €T0 COCTAB

Peryastupnbie: OCO3HAIOT Kaye-
CTBO ¥ YPOBEHb YCBOCHUS
3HaHui. OnpeaensoT
MOCJIeI0BATELHOCTh
MPOMEKYTOUHBIX LIEJICH C
Y4€TOM KOHEYHOTO pe3yJibTaTra
Ilo3naBarejibHBIE:
CaMOCTOSITEILHO CO3/1at0T
ITOPUTMBI JIEATETLHOCTH TIPH
penieHuu TpooIeM TBOPUYECKOTO
Y TTIOMCKOBOT'O Xapakrepa.
CTpyKTypHUpYyIOT 3HaHUS
KoMMyHUKaTUBHbBIE:
OOMeHUBaIOTCsl 3HAHUSIMU
MEXy Yi€HaMU TPYIIbI s
npuHATHS 3P (PEKTUBHBIX COBMe-
CTHBIX pELICHUI

IIposBisroT
YCTOMUUBBIN
yueOHO —
MO3HABATENIbHBI
1 UHTEpEC K
HOBBIM OOIIIM
criocobam
pelieHus 3anaq

Comu B cBete TO/I,
HUX CBOIMCTBa

Comu. DaexkTpouTUuIecKas
JYICCOIIHAIINS COJIEN B BOJHEIX
pactBopax. VX ocHOBHbIE
CBOWCTBA.

Hayuamca: COCTaABIIATh ypaBHE-
HUSI XUMUYECKUX PEAKIIUM,
OTpa)karollne CBOMCTBA

JaHHBIX COCHHHGHHﬁ.
Honyuam eo3moorcnocmeo
HAay4umucs: TPOrHO3UPOBATh
CIOoCOOHOCTH BEIeCTBa POSIBISATh
OKHCIIUTEIIbHBIE WIIN
BOCCTaHOBUTEIIbHbBIE CBOMCTBA C
YYETOM CTENEeHEN OKUCIICHUS
3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB

PeryasituBHbIC: Oco3Harot Kade-
CTBO M YPOBEHb YCBOEHUS
3HaHUU. OnpenensoT
MOCJIeI0BATEIBbHOCTh
MIPOMEKYTOUHBIX LIEJIEH ¢
Y4€TOM KOHEYHOTO pe3yJibTaTra
Ho3naBarte/bHbIE:
CaMOCTOSTETbHO CO3Jaf0T
AITOPUTMBI JEATEIBHOCTH MPU
penieHuu mpooIeM TBOPUECKOTO
Y MTOMCKOBOIO Xapakrepa.

CTpyKTypUpYIOT 3HAHUS

KOMMyHHKaTl/lBHLle:
OOMeHUBaIOTCS 3HAHUSIMU
MEXy WICHAMHA TPYIIIBI JJIsT
npuHATUS 3P (PEKTUBHBIX COBMe-

DopMUpPYIOT
OTBETCTBEHHOE
OTHOIIIEHHE K
YUCHHUIO




CTHBIX pELICHUI

I'enernueckas cBsi3b OCHOBHBIE KJIACCHI Hayuamcs: Ha3bIBaTh COCAMHE- | Peryastusnbie: OCO3HAIOT Kaye- | Onpenensior
MEX]Ty KJIaccaMu HEOPraHMYECKUX HUS U3YYEHHBIX KJIACCOB, CTBO M YPOBEHb YCBOCHHUS BHYTPCHHIOIO
o IIO3UIIUIO

HEOpPraHNYeCKUX BCINCCTB COCTaBJISITh YPABHEHUS 3HaHui. OnpenensoT 06yql;omnxcﬂ
BEILIECTB XUMHUYECKUX PEaKIUui MOCJIeI0OBATEIIbHOCTh Ha ypOBHE

MPOMEKYTOUHBIX LIEJICH C TI0JI0KHUTETBLHOT

Y4€TOM KOHCYHOT'O pe3yjbTaTa O OTHOLICHUA K

ITo3HaBaTeJbHBIE: 00pasoBaTeIbHO

CaMOCTOSITENIBHO CO3AI0T My Tiporecey,

IIOHUMAKT
aJTOPUTMBI JICITCIHBHOCTH TIPH
HEO0O0XOOUMOCTh

penieHuu TpooIeM TBOPUYECKOTO -

1 TIOUCKOBOT'0 XapakTepa.

CTpyKTypHUpYyIOT 3HaHUS

KoMMyHUKaTUBHbBIE:

OOMEHUBAIOTCS 3HAHUSIMHA

MEXy Yi€HaMU TPYIIbI s

npuHATHS 3P (PEKTUBHBIX COBMe-

CTHBIX pELICHUI
OKHCIUTEIBHO- Kraccugukauns peaximii o Hayuamcs: OTIPEACIIATH CTCIICHD | Peryastusnbie: Oco3HatoT kade- | IIpossisior
BOCCTAaHOBUTEIIbHBIC MSMCHCHITIO CTCIICHM YCTOHTHBEIH

OKMCIECHHS: OKHCHATENEHO- OKHCJICHUS DJIEMEHTA B CTBO U YPOBEHb YCBOCHUS Yactmo

peaKIuu. BOCCTAHOBUTEJIbHBIC PEAKIIUH. | COEIMHEHHUH, COCTABIIATE 3HaHui. OnpenensoT

VYipaxHeHus B
COCTaBJICHUU OKHUCIIH-
TEJIbHO-BOCCTAHOBHU
TEJIbHBIX PEaKIui

OKI/ICJ'II/ITGJ'IB, BOCCTaHOBHUTCIIb

YpaBHCHUA XUMHUYCCKUX
peakuui

Honyuam eo3modicHocms
HAy4umucsi: MPOTHO3UPOBATH
CMOCOOHOCTH BEIIECTBA MPOSIBIIATH
OKHCJIINTCIIBHBIC UJIN
BOCCTaHOBHTEJIbHBIE CBOMCTBA C
YYETOM CTENCHEeH OKUCICHHUS
3JIEMEHTOB, BXOSIIHX B €r0 COCTaB

MOCJIeI0BATEIBbHOCTh
MIPOMEKYTOUHBIX LIEJIEH ¢
Y4€TOM KOHEYHOTO pe3yJibTaTra
Ho3naBarte/bHbIE:
CaMOCTOSTETbHO CO3Jaf0T
AITOPUTMBI JEATEIBHOCTH MPU
penieHuu mpooIeM TBOPUECKOTO
Y MTOMCKOBOIO Xapakrepa.

CTpyKTypHpyIOT 3HaAHUSA

KOMMyHHKaTl/lBHLle:
OOMeHUBaIOTCS 3HAHUSIMU
MEXy WICHAMHA TPYIIIBI JJIsT
npuHATUS 3P (PEKTUBHBIX COBMe-

I03HaBaTEIbHBI
i UHTEpEC K
HOBBIM OOIIHM
crocobam
peteHus 3aaa4y




CTHBIX pELICHUI

8. | XapakrepucTuka Beoanbiii uaerpykrax no OT u Th. Hayuamcs: XxapakTepu3oBath PerysiTHBHBIE: CTaBST yucOHbBIC DopMupyIOT

XUMHYECKOTO ig;i‘gf:1:{?%35;?;;:}2??(»{3 XUMHUYECKHE DJIEMEHTHI 1-3 —T0 3a7a4¥ Ha OCHOBE COOTHECEHMS TOrO, OTBETCTBECHHOEC
nepuoja no ux nosoxxexuto [ICXO YTO YK€ U3BECTHO U YCBOCHO OTHOLICHHE K
DJIEMEHTA Ha J.U. Menneneesa. a
- J.1. Menneneena. y4aliumcsi, ¥ TOro, 4To eme YYEHUIO
OCHOBaHHU €TO JICMOHCTPALIHA: MOJCILI ATOMOB Ionyuam eosmoicrocms HEU3BECTHO
3JIEMEHTOB 1-3 —T0 nepruosoB Y
MOJO0KCHU B Hayuumucs: ONUChIBaTh U3ydeHHble | Ilo3HaBaTebHbIE:CaMOCTOSTEILHO
[Mepuoanueckoit 00BEKTHI KaK CHCTEMBI, IPUMEHSIS BBIJICIISAIOT U (pOpMyIHpyIOT
CHCTEME JIOTHKY CHCTEMHOTO aHaJIN3a §03HaBaTeany}0 uem,(b
OMMYHHUKATHBHBIE: QOPMYIUPYIOT

’Z[' 1. Menpeneesa COﬁCTB);HHoe MHEHHE U HE3IZLII/IIIO)?]

3a[1al0T BOIIPOCHI, CTOST MOHATHBIE AJIS

napTHepa NOHITHS

9. AM(bOTepHBIe OKCI/II[BI TToustue o NEPECXOOHBIX JJICMCHTAX. Hayqamc;z: XapaKTepru3oBaThb Pel"yJ'[ﬂTI/IBHbIe: HpO)IBJ'I)IIOT

¥ THAPOKCHIBL AmporepHocTs. I'eHeTHYECKNUH PN XUMHYECKHe cBOWCTBa aM(oTepHbIX | [IpMHUMAIOT U COXPaHSIOT Y4eOHYIO JoOpoXKenaTenb
EePEXOAHOr03JIEMCHTA. OKCHIOB U TUAPOKCUIIOB; 3a7a4y, yYUTBIBAIOT BBIICICHHbBIC HOCTb,0T3bIBYMB
Jla.omprT: 1.1omy4yenue ruipokcuia HCIIOJIb30BATh IIPU XAPAKTEPUCTUKE | YYUTEJIEM OPUEHTHUPHI NCUCTBUA B OCTb, KaK
IIMHKA M HCCIIE/IOBAHHE €TO CBOHCTB BEILIECTB MOHATHE «aM(pOTEPHOCTEY», | HOBOM yueOHOM MaTepuaie B MIOHUMaHHe
MIPOBOJUTD OTIBITHI, COTPYAHUYECTBE C yYUTEIEM YyBCTB
HOJATBEPIKIAIOIINE XUMUIECKUE [Ho3naBare/bHbIE: JpYTUXIIIOAEH U
CBOHCTBA aM(OTEPHBIX OKCHIIOB U CraBsr 1 GopMyIHPYIOT IpodIeMy COTIEPEKUBAHNE
TUIPOKCUTIOB; ypOKa, CaMOCTOSITENILHO CO3Jal0T UM
Tonyuam eosmodicHocme QITOPUTM AEATENLHOCTH NPU PELICHUU
HAy4umucs: 0OCO3HABaTh 3HAYCHHE po0IeMbl
TEOPETUYECKUX 3HAHUN IS KoMMyHUKaTHBHBIE:
IIPAKTUYECKOHU AESITEIbHOCTU IIposIBIIAIOT aKTUBHOCTH BO
4eJI0BEKA B3aMMOJICHCTBUY [T PELICHUS
MIO3HABATENbHBIX U
KOMMYHHUKATHBHBIX 331a4(3a1a10T
BOTIPOCHI, (HOPMYITHPYIOT CBOU
3aTpYAHEHUs, IPEUIaraoT IOMOIb B
COTPYJIHUYECTBE)

10. Hepno JIAYECKUI Crpykrypa [ICX3 JI.1. Menneneesa. Hayuamcsa: onuceiBath U PerynsiTuBHbIE: Onpenenstor
3aKOH U Crpoenne atoma. PU3HIECKUN CMBICIT XapaKTepU30BaTh TAOTHIHYIO [InanupytoT cBou AeiCTBUS B CBOIO JINYHYIO
il TOPANKOBOTO HOMEPA, HOMEpa nepuoaa, | gopmy IICXD JI.1. Menneneesa; COOTBETCTBHUHM C TIOCTABJICHHON MO3ULUIO,

eproanecKas HOMEpa IPYIIBI XMMUICCKOTO 3JIEMCHTA | nenaTh YMO3AKIIIOUEHHS O XapakTepe | 3ajadel U yCIOBHUSIMH €€ peanu3aluu aJIeKBaTHYIO
cucTeMa B [ICX3 1.1 MeHHCHCCBa. [pummbt N3MEHEHHMsI CBOMCTB XUMUYECKUX muddepeHnnpo
J. . Menneneena B M3MEHEHNA CBOMCTB XMMUHECKHX 3JIEMEHTOB C yBeJIM4eHHeM 3apsioB | Tlo3HaBaTe/bHbIE: CTABAT BaHHYIO
CBCTC YUCHMS O PJICMCHTORB H X COC/MHCHITH B aTOMHBIX fAJIEp. 1 GOPMYIUPYIOT LEIN U HPOOIEMbI CaMOOLCHKY




CTPOEHHH aToma

neépuozax v rpynrax, riiaBHbIX

Hoxzyltam BO3MONCHOCMb

ypOKa; OCO3HAHHO U [TPOU3BOJILHO

CBOUX YCIIEXOB

noarpymmax [ICX3 JLW. Meuneneesa, | yayyumbcs: npuMeHsTS 3HAHUS O CTPOAT B YCTHOH U mUchbMeHHOH GopMe | B yuebe
AeMOHCTPauHs: pasmIHbIe GOPMEI 3aKOHOMEPHOCTSIX TIEPUOIMYECKOI
TaGIIHIL NEPHOIIECKOIH CHCTEM. CHCTEMBI XUMHUYECKHX DJIEMEHTOB KommyHukaTupHbIe:
JIab.onbrT: 2. Mozemposaine ST OGBACHEHHS! 1 TIPEBHICHHS BltaieH1e MOHOJIOTHHYECKOM 1
NOCTPOCHUA Hepnozu/lqecxon CHCTEMBEI CBOMCTE KOHKPETHBIX BELLECTB Z[HaHOFquCKOﬁ (bOpMaMI/I peuu
JI.W. MenneneeBa
11. | Xumuueckast XuMudeckasi OpraHu3alysl )KUBoON U Hayuamcsa: xapakrepu3oBartb PeryasiTuBHbIe: paboTaTh 1O IUIAHY, ®opMupoBaHue
OpTaHM3aLHS KUBOM HEXHUBOW MIPUPOJBI. XI/IMI/I‘{GECISI/Iﬁ XUMHUYECKHI COCTAB KUBOMH KIETKH; | MCTIONIb3Ys CHIELHAIbHO motoOpaHHBIE | OTBETCTBEHHOTO
N COCTaB 51/1pa, MAHTHHU M 3¢MHOW KOPBI. | COCTaB sipa, MAaHTUH 3€MHOM KOPBI; | CpPEACTBa. Y MEHHE OLICHUTh CTEIIEHb OTHOILICHHUS K
1 HEKUBOU TIPHPOJIBT XuMHYECKHE IIEMEHTHI B KJIETKaX Ionyuam eozmoocnocme ycriexa nin Heycrnexa cBoeit YUYECHHUIO
JKUBBIX OPTaHU3MOB. MaKpo— u Hayyumovcsi.: O6'I)$ICHHTI) MHUP C TOUKH JCATCIBHOCTHU
MHUKPO3JIEMEHTHI. 3pEHUS] XUMUH IMo3HaBaTenbHBIE: AaHATN3UPOBATD,
JemoHcTpanusi:Mojenb CTpOeHUS CpaBHMBaTh U 00001aTh U3yUYCHHBIE
3€MHOTI'0 11apa B IMOIEPEYHOM IOHATHUA. CTpOI/ITI) JIOTUYCCKOC
paspese paccyXIeHne, BKII0Yasi yCTAaHOBJICHHE
TIPUYNHHO — CJIEJCTBEHHBIX CBSI3CH.
[IpencTiaTe nHGOpManUio B BUaE
pHUCYHKa
KoMMyHUKaTUBHbBIE:
OTtcrauBaTh CBOIO TOUKY 3pEHHUS,
MIPUBOAUTH APTYMEHTBI, IIOATBEPKAASL
ux Qakramu
12. Kﬂaccﬂ(bpmaupm 006001IeHIEe CBEICHUI 0 XUMHUYESCKUX | Hayuamcs: ycTaHaBIUBAThH PeryasituBHble: Onpenenstor
XMMHYECKUX PeaKIHii peaxkuusx. KIIaCCI/I(bI{KaHI/ISI IIPUHAJIEKHOCTD XIfMI/I‘IeCKOI/I BriaBuraroT Bepcuu peeHust 5 BHYTPEHHIOIO
XUMHUYECKUX PCAKIUU T10 Pa3JINYHBIM PpCaKuu K ONpPEACIICHHOMY THUITY 11O HpO6HeMLI, O0CO3HaBaTh KOHCYHBIN MNO3UIHUIO
10 pas/IMIHBIM OCHOBAHUSM: OJTHOMY M3 KJIaCCH(MKAIIMOHHBIX pe3yibTart oOyyaromuxcs
OCHOBAaHMAM COCTaBY U YHCIY PEArupyoluxX 1 IpU3HAKOB: 1) 10 YMCITY U COCTABY Ha ypOBHE
00pazyronmxcs BeIECTB, TEMJIOBOMY | MCXOJIHBIX BEIIECTB M MPOJYKTOB IMo3HaBaTenbHbIE: TMIOJI0KUTEITHHOT
addexry, peakuu (peakuy COeANHEHUS, BriOuparotT ocHOBaHHMS M KPUTEPHUH IS | O OTHOLIEHHS K
HalpaBJIeHUIO, U3MEHEHHUIO CTEIIEHEH | pa3JIoKeHMs, 3aMeleHus 1 00MeHa); | Kiaccudukanyun 00pa3oBaTeIbHO
OKHCIJICHUS JIEMEHTOB, 00pa3yIoInX 2) 1O BBIICJICHUIO HIIH [Ipeobpa3zoBriBaTh HHpOpManUIO U3 My mporeccy,
pearupyroue BemecTsa, hase, MOTJIOIIECHHIO TETUIOTHI (peaKnuu OJTHOTO BUJIA B JIPYTrOil 1 BHIONPATH ISl | OHUMAIOT
HCTIOJIB30BAaHUIO KaTaJIN3aTopa. 9K30TEPMHUYECKHE U cebs ynobHyto popmy GHuKcannu HEOOXOTUMOCTb
Jla6. onbITHI: SHIOTEPMHUYECKIE); MIpeaCTaBIeHUS HHPOPMALIUI Y4EHHUs

3. 3aMelleHue KeIe30M MeIU B
pactBope cyibdara meau (11)

3) 110 U3MEHEHHIO CTENEHEH
OKHCJICHUS XUMHUYCCKHUX DJICMCHTOB
(peakmuu OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE);

4) 1o 0OpaTUMOCTH mpolLecca

KoMMyHHKaTHBHbBIE:

OTcTamBaTh CBOIO TOUKY 3pEHHUS,
MIPUBOJUTH APTYMEHTBI, TOITBEPXKIAs
nx ¢paxramu. Pa3nuyare B ycTHOH peun




(peakmuu oOpaTUMbIE U
HEOOpaTHMEIE);

Honyuam 803M0OAHCHOCMb HAYYULCL:
COCTAaBJIATh MOJICKYJISIPHBIC U
TMOJIHBIC HOHHBIE YPAaBHEHUSI 1O
COKpalIeHHBIM HOHHBIM
YpaBHEHHSIM.

MHEHHE, I0Ka3aTeIbCTBA, THIIOTE3bI,
TEOpHH

13.

ITonsiTHE O CKOpOCTH
XUMUYECKON
pEaKIHH.
KaranmsaTopsl

IIonATHE O CKOPOCTH XUMHUYECKOU
peakuuu. GakTopsl, BIUAIOIINE HA
CKOPOCTh XUMUYECKUX PEaKLIUH.
Karanuzatops! u katanus.
JdemoncTpanum:

3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKLMK OT PUPOIbI
pearupyromx BeIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peakuuy OT KOHLUEHTpaluu
pearupyooux BeIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKON
peakuuy OT IO
COTNPUKOCHOBEHHSI pEarupyrOIINX
BEIIECTB («KUIISIIUI CIOM).
3aBUCUMOCTH CKOPOCTH XUMUYECKOM
peakuuu ot

TeMIIepaTypbl pearupyrommx
BEIIIECTB.

JIa6. OnbITHI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaklUu OT

TIPUPOJIBI PEaTUPYIONINX BEIIECTB Ha
TIpUMEPEe B3aMMOJCHCTBUH KHUCIIOT C
MeTa/uIaMu. 5. 3aBUCUMOCTD
CKOPOCTH XUMUYIECKOUW PEAKITUHU OT
KOHIIEHTPAIIUN PEarupyONUX
BEIIIECTB Ha MPUMEPE
B3aMMOJCHCTBUS IIUHKA C COJISTHOM
KHUCJIOTON pa3InyHON KOHIIEHTPAIUH.
6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKIMu OT IJIOMAIN
CONPUKOCHOBEHHSI pEarnpyronx

Hayuamca: na3biBath GakTopsl,
BIIHSIIOLIUE HA CKOPOCTh
XUMHUYECKOH peakiy 1 00bICHITH
UX BIMSHUE HAa CKOPOCTh
XMMHUYECKOH peakuu; Ha3bIBaTh
(hakTOPBI, BIUSIONINE HA CMEIICHHE
XHMHYECKOTO PAaBHOBECHSL.

THonyuam eosmodicnocms
HAay4umucsi: IPOTHO3UPOBATH
pe3yabTaThl BO3ACHCTBUS
pa3nyYHbIX (GaKTOPOB Ha M3MEHEHHUE
CKOPOCTH XUMUYECKOH peaKuy;
IIPOrHO3UPOBATh PE3YJIbTATHI
BO3JICHCTBYSI Pa3IMYHbIX (pakTOpOB
Ha CMEIEHUE XUMUYECKOTO
paBHOBECHs

PeryasiTuBHbIE:
CaMocCTOsITeIbHO OOHAPYKUBAIOT U
(bopMyIHpYIOT podIEMYy.

Ilo3HaBaTe/IbHBIE:

BEISBIAIOT IPUYHUHBL U CIICICTBUA
siBieHUU. CTPOST JIOTUYECKUE
paccyXIeHHS, yCTAaHABINBAIOT
MIPUYHHHO — CJICICTBCHHBIC CBS3U

KoMMyHUKaTUBHbBIE:

Y4YUTBIBAIOT pa3HbI€ MHCHHUA U
CTPEMSATCA K KOOPpAWMHAIIUN Pa3JIMYHBIX
NO3ULUHI B COTPYAHUYECTBE,
(bOopMyIUpYIOT COOCTBEHHOE MHEHHE U
HO3ULIHIO

IIposBisroT
YCTOMUUBBIN
yueOHO —
M03HABATEIILHBI
1 UHTEpEeC K
HOBBIM OOIIINM
crocobam
penIeHus 3amaq




BEILIECTB.
7.MopaenupoBaHue «KUIISIILETO CIOS».
8. 3aBUCHMOCTH CKOPOCTH
XUMHUUYECKON peaklUu OT
TEMIIEpaTyphl PEarupyOIINX BEIIECTB
Ha [pUMepe B3aUMOJICHCTBUS OKCHIA
menu( I1) ¢ pactBopom cepHoit
KHCJIOTBI PA3IMYHON TeMIepaTyphbl

14. | O0o0uIeHne n Hayuamcsa: 0600maTs 3HaHUS U PeryasituBHbI€:
CHCTEMATH3aLHUs MPEACTABIATS HX CXEM, TabIunI, BHVOCSIT He00X0IMMbIE KOPPEKTHUBHI B
. MIpe3eHTaIHi JIEHCTBHE TOCIIE €ro 3aBepIICHUs Ha
3HAHUU I10 TEMEC
OCHOBE €r0 M y4€eTa Xapakrepa
«Baenenne .O0mas C/ICIAHHBIX ONITHOOK
XApaKTCPpUCTHUKA Ilo3naBareabHbIE:
XUMHUUYECKUX CtposT peueBoe BbICKa3bIBAHHE B
37IEMEHTOB H YCTHOM U IUCBMEHHOH hopme
KoMMmykaTuBHBIE: KOHTPOJIUPYIOT
XUMHNYCCKUX o
= JIEHCTBUS TapTHEPA
pC€aKuu.»
15. | KonTpoabHasi KoHTponb npeameTHbIX 1 Hayuamcsa: npuMeHATh nojiyueHHble | Pery/jsiTuBHbIe: OCYILIECTBIISIIOT Bripaxaror
padoraNel MeETanpeIMETHBIX YIeOHBIX NeHcTBU | 3HAHWSA U c(QOPMUPOBAHHBIC YMEHHUS | TONIATOBBIA M MTOTOBEIM KOHTPOJb IO | aJ€KBaTHOE
o reMe « Beenenue. JUTS peIIeHUsT yIeOHBIX 33124 pe3ynbrary MOHUMaHUe
o teme «BBenenue.
OO61ast XapaKTePUCTHKA XUMHYCSCKIX IMo3HaBaTe/bHbBIE: MPUYUH yCIiexa
Obwas 9JIEMEHTOB U XUMUYECKHX PEAKITHHA. CTpPOSIT peYEBOE BHICKA3hIBAHUE B U Heycrexa
XapaKTEpUCTHKA Ilepuoauueckuii 3aKoH U YCTHOI U MMCBMEHHOM (opme yaeOHoit
XUMUYECKUX ITepuoanyaeckas KoMMyKkaTHBHBIE: YUUTHIBAIOT JIeSITEIbHOCTH
3JEMEHTOB U EII/ICI"/FICI\{\I/EII XUMHUYECKHX DJIEMEHTOB PasHBIC MHEHHA H CTPEMATBCA K
. 1. MenneneeBay KOOPJIMHAIINY PA3TMYHBIX TIO3UIINHA B
XUMHNYCCKHUX P P
~ COTPKYAHHYECTBE
PEAKINHU.»
Tema 1. MeTtasuisbl (16 4.)
16- | ITonoxxenue [Tonoxenue MeTaioB B Hayuamcs: xapakrepu3oBaTtb PerynsiTuBHbIe: Onpenenstor
17 | MeTaIoB B [lepuoguueckoit cucreme METaJLIBI [0 UX MOJOKEHUIO B [IprHUMAIOT U COXPAHSIOT Y4eOHYIO CBOIO JINYHYIO
TepomaecKoi XUMHYECKHUX IJIEMEHTOB [ICX5 JI.N.Menneneena, 3a/1a4y, IUIAHUPYIOT CBOM JIEUCTBUS B MO3UIIUIO,
PHOA . N. MenneneeBa. Meramnueckas ONKCHIBATH CTPOCHUE COOTBETCTBUHU C IIOCTABJICHHOM 3a/1aueil 1 | aJeKBaTHYIO
cucreme J1. M. KpHUCTAJJIYECKasl pelieTka u (hm3nvecKre CBONCTBA METAJUIOB, | YCIOBUSAMH €€ peallu3alliu mudepeHIIpo
Menpaeneena. METaIJINYECKass XUMHUYIECKasl CBSI3b. 0OBSCHATH 3aBUCUMOCTH CBOHCTB | Ilo3HaBaTebHbIE: BaHHYIO
dusnyeckue O6mme puznueckue CBOMCTBA METAJJIOB OT MX MOJIOKEHUS Hcnonib3yroT 3HaKOBO — CHMBOJIMUECKHE CaMOOIIEHKY

CBOMCTBa METAJIOB.

MCTAJJIOB.

[ICXD .. MeHnaeneena;

cpexacTBa

CBOUX YCIIEXOB




CrniaBbl CrutaBbl, UX CBOWCTBA M 3HAUYCHHE. Ionyuam eo3moorcnocmeo KoMmykaTuBHbBIE: B yuebe
JemMoHcTpanuu: Hay4umucs: NIpOrHo3UpoBaTh APryMEHTUPYIOT CBOIO MMO3ULIUIO U
OO0pa3Is CIIIaBOB CBOMCTBAa HEU3YUYEHHBIX KOOPIMHUPYIOT €€ € MO3ULUHU TAPTHEPOB B
3JIEMEHTOB U UX COCAUHEHUN HA | COTPYAHHUYECTBE
OCHOBE 3HAaHUH O
MEePUOINYECKOM 3aKOHE.
18- | Xumuueckue XuMuueckue cBONCTBa METAJUIOB Kak | Hayuamca: onuceBaTh CBOcTBA | PerynsituBHbIe: DopmupyroT
19 | cBoiicTBa BOCCTAHOBHTEIJICH, a TAK)KE B CBETE MX | BEIISCTB HA OCHOBE HaOmoneHui | [locTaHOBKA yueOHOM 3ajauu Ha OCHOBE YMEHUS
Ps TIOJIOKEHUS B DIEKTPOXUMHUYECKOM 3a UX MPEBPAILEHUSIMH, COOTHECEHHSI TOTO, YTO U3BECTHO U UCIOJB30BaTh
MCTAJLIOB. LS/ pALy HAPSDKEHUH METalIoB. JIEMOHCTPUPYEMBIMU YUUTENEM, | YCBOEHO , M TOTO, YTO €llIe HEU3BECTHO 3HAHUS B OBITY
AKTUBHOCTH Jemoncrpanuu: Biaumoseiictaue YICCIIe/I0BaTh CBOMCTBRA BemecTs | [103HaBaTe bHBIE:
MCETAJIJIOB. METaJUIOB C HEMETaJlIaMU. B XO/I€ BBITNIOJIHECHUSA BriaBmkeHHe THIIOTE3, UX 000CHOBAHHUE,
JIa6. onbIThl: 12.B3anMopeiicTBre 11a00paTOPHOTO OTIBITA, IETATh JI0Ka3aTEIbLCTBO
pacTBOPOB KUCJIOT U COJIEN C BBIBOJIbI O 3aKOHOMEPHOCTAX
MeTaiaMu CBOWCTB METAJJIOB B niepuofax 1 | KoMmykaTuBHBIE:
rpymnmnax. YyaBcTBYIOT B KOJUIEKTUBHOM
Honyuam eo3moorcnocmeo 00CyXIeHUN mpobiem, MPOSIBIISIOT
Hay4umucs: IpOrHo3UpoOBaTh AaKTUBHOCTb BO B3aUMOACHCTBUM  IUIS
XUMHUUYECKHUE CBOICTBA petieHus KOMMYHHKaTHUBHBIX u
HEU3YYECHHBIX JJIEMEHTOB U UX MO3HABATENbHBIX 3a/1a4
CcoeIMHEeHUH Ha OCHOBE 3HAHMIA O
MEPUOINYECKOM 3aKOHE.
20. | MeTajuisl B MIPUPO/IE. Mertannst B ipupoae. Obmue Hayuamcsa: coctaBniaTth PeryasituBHbIe: T'opnocts 3a
O6mue CIOCOOBI UX MOTYUYCHUS. YpaBHEHHUS PEAKIUH , JIeKAITUX B | YUUTHIBAIOT MPABUJIO B TUIAHUPOBAHUH U POCCHICKYIO
6 Jla0. onbITHI: OCHOBE IOJIyYEHUSI METAIIJIOB. KOHTpOJIE crioco0a IeiCcTBHS HayKy
CHOCOOBI HX 13. O3nakomiieHHe ¢ pynamu xenesa | [lonyuam 603modcHocmb Ho3naBare/bHbIE:
HOTYy4ECHNA 14. OxpalluBaHye MIAMEHM COISAMU | HAYYUMbCA: IPUBOJUTE HVcnonb3yroT OMCK HEOOXOAMMON
LIEJIOYHBIX METAJIJIOB MpUMEpPHl YpaBHEHUUN pEaKIHii, WH(POPMAIIUH TSI BEITIOTHEHUS YIeOHBIX
JIeKAIUX B OCHOBE 3aJlaHi C HCTIOJIH30BAHUEM YICOHOM
MPOMBIIIICHHBIX CIIOCO00B JUTEpaTyphl
MOJTy4EHHUs IyTYHA U CTaJIH. KomMmykaTuBHbBIE:
YYUTHIBIOT pa3Hbie MHEHUS M CTPEMSITHCS
K KOOPJIMHAITUH PA3IIUIHBIX MTO3UIHH B
COTPYJTHUIECTBE
21. | OOwue MOHATHSA O Koppo3sus MeTaioB u crmocoOs Hayuamcs: ucions3oBath npu PeryasitTuBHble: Ymenne
KOPPO3HH METAIOB 00pBOBI ¢ Hel XapaKTEPUCTHKE METAIIIOB 1 HX Paznmnuatot cmoco® u pe3yabTaT AeHCTBUS | UHTETPUPOBATH
coenrHeHUH MOHATUS «koppo3us | Ilo3HaBaTebHbIE: MOJTyYeHHBIC
METAJJIOBY, «XUMHUYECKast Bnazgeror o01muM nprueMoM perieHus 3HaHUs B
KOPPO3Us», 3a1a4 MPaKTUYECKUX
«IIEKTPOXUMHUYECKASI KomMmykaTuBHbIE: YCIIOBUSIX




KOPPO3H», HAXOIUTH CIIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3HUHL.
Honyuam eo3modrcHocms
Hay4umovcs | IPAMEHSITH 3HAHUS
0 KOPpPO3HH B JKHU3HU.

JloroBapuBatoTcs 0 COBMECTHOM
JEeSITeIHbHOCTM, TIPUXOIAT K 00IIeMy
peIeHHIO

22. IllenoyHbIe METAILIBI. O01mas xapakTepUCTHKA MIETTOYHBIX Hayuamyca: naBatb PeryasiTuBHbIE: Pazsurne
CoeHeHus MeTajuioB. MeTabl B IPUPOJIE. XapaKTePUCTHUKY IIETOUHBIM [InanupyioT cBOU AEHCTBUS B CBSI3U C OCO3HAHHOTO,
Oo61ue crocoObl X MOTYYCHUS. MeTaJljlaM 1O UX MOJKEHUIO B MOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU €€ YBaXHUTEIHHOTO
IICIOYHBIX MCTATIIOB CtpoeHue aTOMOB. [ICXD JI..Menneneena, peuieHus u
[{enouHble METAITBI — MPOCTHIE HCCIIeIOBaTh CBOMCTBA Ilo3HaBaTeabHBIE: JI0OpOKETaTeNb
BEIIECTBA. IIEIOYHBIX METAIJIOB — KaK CraBaT u GOPMYIHPYIOT ICTH U HOTO
Baxneiinye coeMHEHUS MIETOYHBIX | TPOCTHIX BEIECTB;. npoOJIeMbI ypoKa OTHOUICHHS K
METaJIOB — OKCHJIBL, THAPOKCHIB U | XapakTepu3oBath ¢usudeckue 1 | KoMmykaTuBHbIe: JIpyroMmy
COIH (XIIOPUIBL, KapOOHATHI, XUMUYECKHE CBOMCTBA OKCHJIOB AJICKBaTHO HCIOJB3YIOT PEUCBHIC yenmoBeky. Ero
cynmb(aThl, HUTPATHI), UX CBOWCTBA H Y TUAPOKCUIOB IIETOTHBIX cpeznctBa s 3h(HEeKTUBHOTO pEIICHUI MHEHHIO,
MIPUMEHECHHE B HAPOJHOM XO3SICTBE. | METAIOB, COCTABIISATh KOMMYHHUKATHBHBIX 33124 CIIOCOOHOCTH
Kanwmitaeie ynoOpeHms. XIUMHUYECKIE ypaBHEHNUS, BECTHU JHUAJIOT C
JdeMoHcTpanuu: XapaKTepU3YIOIINE CBOHCTBA IPYTAMHU
OOpa3Ibl MIETOYHBIX U IIEJIOYHBIX METAIJIOB, JOJIbMU
IEJIOYHO3EMEIIHbHBIX METAJIIOB. THonyuam eo3moorcnocmo
B3aumonelicTBue HaTpus, IUTHUS C HAy4umucsi: TPaMOTHO
BOJIOM. B3aumopeiicteue HaTpus ¢ oOpamiaTscs ¢ BeIecTBaMH B
KHUCJIOPOJOM IOBCEIHEBHOU JKU3HHU.
23. IllenoyHO3eMeIbHEIC O061ast XapaKTepUCTHKA IEMEHTOB Hayuamoca: naBathb PeryasituBHble: PazButne
METaJLIbL; 06MmIas rnaBHOU moArpymmsl II rpymmsr. XapaKTePUCTHKY [I1aHUPYIOT CBOM NIEHCTBHS B CBSI3U C OCO3HAHHOTO,
CTtpoeHHe aTOMOB. MIEIOYHO3EMETBHBIM MeTalllIaM MTOCTaBJICHHOW 3aa4eil U YCIOBUSIMH €¢ YBa)KUTEIBEHOTO
XapakTepucTHka L{enouHno3emenbHbIE o ux nospkenuto B [ICXD peuieHus u
METaJUTBl — TMPOCTHIC BEIIECTBA. J.M.Menneneena, IMo3HaBaTebHbBIE: JIOOpO’KeTaTeNb
XapaKTepu30BaTh COCTaB aTOMOB, | CTaBAT U GOPMYIHUPYIOT LETH U HOTO
HCCIIeIOBaTh CBOMCTBA MpoOIIEMBI YpoKa OTHOIIEHUS K
MIEIOYHBIX METAIIJIOB — KaK KoMMyKaTHBHbIE: JIPYroMy
MPOCTHIX BEUIECTB. AJIEKBaTHO UCTIONB3YIOT PEUECBHIC yesnoBeky. Ero
Tonyuam 603moocHocmo cpenctsa st 3PGEKTUBHOTO PEIISHISI MHCHHIO,
Hay4umucsi: TPaMOTHO KOMMYHUKATUBHBIX 33124 CIOCOOHOCTH
oOpalaTtscs ¢ BeIecTBaMu B BECTH JHAJIOT C
MTOBCETHEBHOM JKH3HH JIPYTUMHU
24. | Baxkueiiine Baxneitmue coetuHeHNS Hayuamcs: xapaktepu3oBatb PeryasitTuBHble: JIFOABMU
COeTMHEHHS LIEJIOYHO3EMENbHBIX (hu3nYecKne U XUMHUYCCKHE Y4YHTBIBAIOT IPABWIIO B IUIAHUPOBAHUU U
METaJJIOB — OKCH/JIbL, TUJIPOKCUJIBI U | CBOMCTBA OKCUIOB U KOHTPOJIC CII0c00a perieHus
MICJIOYHO3EMEIIbHBIX

COJH (XJIOPHUIIBI, KApOOHATHI,

TUAPOKCUIOB

Ilo3HaBaTebLHBIE:




METAJLJIOB HUTPATHI, Cyab(haTsl, hocdaTsl), UX MIEIOYHO3EMETBHBIX METaJIIOB, Hcrmonb3yroT MOUCK HeOOXOAMMOM
CBOWCTBA M IPUMEHECHNE B HAPOJHOM | COCTABISATH XMMHUICCKHE WH(POPMALNH IJIsI BEITIOHEHUS YIeOHBIX
XO3s1iCTBE. YpaBHEHHUSI, XapaKTEPU3YIOLINE 3aJaHAN C HCTIOIH30BAHNEM YICOHOMH
JeMoHcTpanuu: CBOWMCTBA IIEJIOYHBIX METAJUIOB, | JIATPATypHI
B3aumonelicTBue Kanblys ¢ BOAOK. pelmaTh «UEMoYKu» KommykaTuBHbI€:
BsaumopelicTBue Marsus ¢ IpeBpaleHU. Y4UTBIBAIOT pa3Hble MHEHUS U CTPEMSATCS
KHUCJIOPOAOM. Tonyuam eo3modicnocme K KOOPAMHAIINY PA3IUUHBIX MTO3UIHH B
JIa6. onbITHI: HAy4umucs: COCTaBIATh COTPYAHUYECTBE
15. BzaumopecTBre KalabLus C «LEMOYKM» MpeBpaleHUH
Bonoil. 16. [Tomydenue ruapoxcua
KaJIbIUA U UCCIIEJOBAHUE €TI0
CBOMCTB
25. | ATroMUHHUH Crpoenne atroma, GU3NIECKUE H Hayuamuca: naBats PeryasiTuBHbIE: DopMHPYIOT
XAMHUYECKHE CBOWCTBA aTFOMUHUS KaK | XapaKTEPUCTHUKY amOMUHU 1o | [IIaHUpPYIOT CBOM MEeHCTBUSA C HHTEpeC K
MIPOCTOr0 BEILIECTBA ero noypkenuio B [ICXD MIOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU €€ KOHKPETHOMY
J.M.Menneneesa, peIIeH s, OLICHUBAIOT MTPABHIBLHOCTD XUMHYECKOMY
XapaKTepHU30BaTh COCTAB aTOMa, | BBHIIIOJHCHHS JCHCTBUSL JJIEMEHTY
XapakTepu3oBaTh ¢pusnueckue 1 | Ilo3HaBaTeabHbIE:
XMMHYeCKHe CBOHCTBA CaMOCTOATENBHO BBIIENAIOT U
AIOMHHUS, OOBSCHSTH (OpMYITHPYIOT TO3HABATEIbHYIO IIETb,
3aBHCHMOCTh CBOMCTB QTIOMUHUS | HUCIOJB3YIOT OOIIHME IPUEMBI PEeLICHUS
ot ero nonoxkerus B IICXD 3a1a4
J.U.MenneneeBa, 00bsSICHAT KommykaTuBHbIe:
MPWIHHBI XUMAYIECKOH JlommyckaroT BO3MOKHOCTD Pa3TUIHBIX
WHEPTHOCTH ATFOMHUHUSL. TOYEK 3PEHUs, B TOM YHCIIC HE
Honyuam eo3moscHocme COBIIAJAOMINX C UX cOOCTBeHHOH. U
Hayuumucsi: TPAMOTHO OPUCHTUPYIOTCS Ha TO3UIHIO MTApTHEpa B
oOpamarbcs ¢ BemIecTBaMH B OOIICHUH W B3aMMOACHCTBHH
MIOBCETHEBHOM KU3HU
26. | Coenunenus CoennHEeHUs aJTIOMUHUS — Hayuamcs: xapakrtepu3oBatb PeryasitTuBHble: dopmupyror
ATFOMIHIS OKCHJI ¥ THIAPOKCH/, NX aM(POTepHBIN | QU3MUECKUE U XUMHYECKHUE Y4YHUTHIBaIOT MPABUIIO B IUTAHUPOBAHUN U yYMEHHE
xapakrtep. Baxuelimue conu CBOMCTBA OKCHJA U TUAPOKCUAA KOHTpOJIE crtoco0a pereHus UHTETPUPOBATh
QTIOMUHHUSL. AIFOMUHUS, COCTaBIATh Ilo3naBaTenbHbIE: MOJy4YEeHHBIE
[IpumMeHeHNE aTIOMUHUS U €TO XUMHWYECKHE yPaBHEHUS, Hcnonp3yroT NOucK HEOOXO MO 3HAHUS B
COCTUHEHUH. XapaKTepU3yIOIINe CBOHCTRA WHGOPMANNH TSI BEITIOMHEHHUS YIeOHbBIX MPKTHYIECKYIO
JIa6. onbITHI: ITIOMHHUS, PEIIaTh «IEMOYKW» | 3aJlaHuil C HCIOIb30BaHNEM YyUeOHOM SKU3HD

17.1lonyueHnue
THJPOKCU/A AIFOMUHUS U
HCCIICIOBaHNE

IpeBpaleHHN.
Ionyuam eo3moocnocms
HAY4umucsi. COCTaBIATh

JUTPATYPHI
KomMmykaTuBHBIC:
KonTponupyrot aelicTBue napTHepa




€ro CBOMCTB.

«UETIOYKM MPEeBPaIeHIN

27. | XKeneso , ero Pacnonoxxenue xenesa B [ICX3I.H. Hayuamoca: naBatb PeryasituBHbI€: DopmupyroT
CTpOeHHE, Menieneesa u CTpoEHUE €10 aroma. XapaKTepUCTUKY kene3a 1o ero | IlnaHupyrot cBou AeHcTBUS C UHTEpeC K
duzuyecKUe 1 XUMUIECKHE CBOHCTBA nospkeHuto B [ICXO MIOCTaBJICHHOMN 3aa4eil u yCIoBUsIMU ee KOHKPETHOMY
busnueckue u HKEJIE3a — NPOCTOrO BCIECTBA J.1.Menneneesa, peuieHus, OLICHUBAIOT IPAaBUIbHOCTD XUMUYECKOMY
XHMHYCCKHC XapaKTepU30BaTh COCTAB aTOMa, | BBINOJHEHHUS JEHCTBUS 3JIEMEHTY
CBOIICTBA. xapaxrepn3oBath (pusnueckue 1 | Ilo3HaBaTeJbHBIE:
XMMHYECKHE CBOICTBA XKele3a, CaMOCTOSITENIbHO BBIACIAIOT U
OOBSACHSTH 3aBUCUMOCTh CBOMCTB | (JOpMYNUpPYIOT MO3HABATENBHYIO L€,
JKEJIe3a OT €TO0 IOJIOKEHUS B HCTIONB3YIOT OOIINE IPUEMBI PEIICHNUS
[ICXD J.U.Menneneena, 3a7a4
HCCIIE0BATh CBOWCTBA kene3a B | KoMMykaTuBHBIE:
XO7i€ BBITIOJIHEHUS JlomyckaroT BO3MOKHOCTb Pa3IMUHBIX
71a00paTOPHOTO OTBITA, TOYEK 3PEHUs, B TOM YHCIIE HE
OIMCHIBATH XUMUYECKUN COBMAJIAMONINX C UX cOOCTBEHHOIT. U
9KCIEPUMEHT. OpPUEHTUPYIOTCA Ha MO3UIMIO NTapTHepa B
IHonyuam eoszmooicnocms OOILEHUU W B3aUMOJACHCTBUH
Hay4yumucsi: TPAMOTHO
o0paImaThest ¢ BEIEeCTBaMH B
MIOBCETHEBHON JKU3HH
28. | T'egeTnueckue PAIBI I'enernyeckue psabl Fe”"u Fe>* Hayuamcs: xapakrepu3oBartb PerynsitTuBHbIe: PazButne
Fe 2y Fe ™S Baxneiimme conu xenes3a. 3HaueHne | GU3MUYECKHE U XMUMHUYECKHE VY4UTHIBaIOT NPABIWIIO B TUNIAHUPOBAHUH U OCO3HaHHOTO,
o xKeresa CBOHCTBA OKCHJIOB U KOHTpOJIE CIIOco0a perieHus YBAXHUTEIBHOTO
Baxueiimme conu .
1 €T0 COSMHEHMH [T IPUPOIBI 1 THUIPOKCUIOB JKeNe3a, I[lo3naBareabHbIE: u
KeJIes3a. HapOIHOTO XO3SHCTBA. COCTABIIATH XUMHYECKUE Hcnosb3yloT IOUCK HEOOXO0AUMOi n06poKeNaTeNb
JemMoHcTpanum. YpaBHEHHMS, XapaKTePHU3YIOIIHe uH(OpMAaLUK 1J1s BBIMOTHEHUS yueOHbIX HOT'O
B3aumonelicTBue METaLIOB C CBONCTBA COEAMHEHUH XKelle3a, 3aJIaHUii C UCTIOJIb30BAHHEM Y4eOHOU OTHOLICHUS K
HemeTtauiamu. Iloxydenne MIPOBOJUTH Ka4eCTBEHHBIE JUTPATyPHI JIpyromy
ruapokcuaos xenesa (I11) u (II0). peaKIu, NOITBEPKIAIOIINE KomMmykaTuBHBbI€: yesnoBeky. Ero
Jla6. onbITHI: HaJIM4Xe B BOJHBIX PacTBOpax YYHUTHIBAaIOT pa3HbIe MHEHUS M CTPEMATCS | MHEHHIO,
18. BzaumogeiicTBue xKeiesa ¢ KaTHOHOB Xelle3a, pelaTh K KOOpAMHAINK PA3IUUHBIX MTO3ULUH B CIIOCOOHOCTH
COJISTHOM KUCIIOTOM. «UEMOYKM MPEeBpaLCHUHN. COTPYAHUYECTBE BECTH JUAJIOT C
19. Tlonyuenue ruapoKCUIIOB xkene3a | [lonyuam 603modcHoCcHb JIPYrUMH
(IT) m (I11) m u3y4eHune uX CBOMUCTB. HAY4umucsi: COCTaBIIATh JIOABMU

«IETIOYKW MPEBPAICHHIA,
COCTABJIATH MOJICKYJISIPHBIC H
MOJIHBIE HOHHBIE YPAaBHEHUS TI0
COKpaIeHHBIM HOHHBIM
YpaBHEHHSIM




29. IpakTnyeckas [lonydeHue u cBONCTBA COEIMHEHUIT Hayuamca: obpamatbes ¢ PeryasitTuBHble: Ogmnagenne
paGora Nel METaJUIOB nmabopaTopHbIM 000pynoBaHueM | OCYIIECTBIISIOT MOUIATOBEIN KOHTPOIH II0 HaBBIKAMU JIJIS
W HarpeBaTeIbHBIMH PHOOpPaMH | Pe3yibTaTy MIPaKTUIECKOI
[Tonyuenue u
= . B COOTBETCTBHH C IIPaBIIIAMH JeSITeTHbHOCTH
CBOMCTBA COCIMHCHNM TEXHUKH 0E30MacHOCTH, Ilo3HaBaTeIbHbIE:
METAJIJIOB OTKCHIBATH XUMHUYCCKUI CTposT peueBoe BbICKa3bIBaHUE B YCTHOU
9KCIICPUMEHT C MMOMOIIBIO A3bIKa | U MUCBMEHHOM (hopMme
XMMUH, JICNIATh BEIBOJIBI IO KomMykaTuBHBIE:
pe3ysbTaTaM 3KCIEepUMEHTA. Y4UTBIBAIOT pa3HbIC MHCHUS U CTPEMSATCS
Tonyuam eo3modicnocme K KOOPJMHAIIMH PA3JTUYHBIX MTO3UIIHIA B
Hay4umucs: OCO3HABATh COTPYTHUYECTBE
HEOOXOIUMOCTE COOJTIOIEHUS
npaBwiTh u OT nns coxpaneHus
3II0OPOBBS OKPYKAIOIIHX.
30. | O6o0EeHne u Hayuamca: 0600mate 3HaHusA 1 | PeryasiruBHbIe: Bripaxaror
CHCTEMATU3alUs Mpe/ICTABIATE HX CXEM, Tabu, BHVOCHT HEOO0XOIUMBIC KOPPEKTUBHI B aJIeKBaTHOE
. Tpe3eHTani JEHCTBHUE TIOCIIE €T0 3aBEePIICHAS Ha TMOHUMaHHe
3HAHUU 110 TEMEC
OCHOBE €r0 U y4eTa XapakTepa COeNaHHBIX | MPHYUH ycliexa
«Merambh» omuboK ¥ Heycrexa
ITo3naBarte/bHbIC: yueOHOM
CTposT peueBoe BHICKa3bIBAHHE B YCTHOH | JESITETbHOCTH
¥ TUCbMEHHOH opMe
KoMMmyKkaTHBHBIE: KOHTPOJIUPYIOT
JIEHCTBUS TapTHEpa
31. | KourpoabHas KoHTpomp nMpenMeTHBIX 1 Hayuamcsa: npumeHsTh PeryasiruBHbIE: IIposBrsitoT
paGora No2 METanpeIMETHBIX YIeOHBIX EHCTBUN | TONyYeHHBIC 3HAHUS 1 OCYIIECTBIISIOT UTOTOBBIA M TIOMIATOBBI | OTBETCTBEHHO-
110 Teme «MeTamIn o Teme «MeTayuTbl) c(hOopMHUpPOBaHHBIC YMEHHS IS KOHTPOJIb 110 PE3yIbTATy CTb 32
pelIeHus y9eOHbIX 3a1a4 IMo3HaBaTebHbBIE: pe3ynbTaThl
CrposT peueBoe BBICKa3bIBaHHE B YCTHOM
Y THCEMEHHOH popme
KoMMmyKkaTUBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IAPTHEPA
Tema 3. Hemerasuisbl (26 4.)
32. | HemeTaisl: aTOMBI 1 OOmas xapakTepuCTHKa HEMETAIIOB: | Hayuamcs: naBath onpeneneuus | PeryjsiTuBHbIe: dopMupoBaHue

MPOCTHIC
BemlecTBa.Bo3ayx.
Kucnopon.O30H.

nosioxxenue B [lepuoanueckoit
CHUCTEME XUMHYECKUX DIICMCHTOB
J1. 1. MenneneeBa, 0cOOEHHOCTH
CTPOCHUS aTOMOB,
aseKTpooTpuuarensHocTh (D0) Kak
Mepa «HEeMEeTATMIHOCTHY, psij D0.

MOHSTHSIM
«QIEKTPOOTPULIATEIILHOCTBY «
AJUTOTPONHS XapaKTepU30BaTh
HEMETAJLJIbI 10 UX MOJOXKEHUIO B
[ICX2 JI.h.Meunneneena,
OTIMCBIBATh CTPOCHHE

[I1aHUPYIOT CBOM NICHCTBHS B CBSI3U C
ITOCTABJICHHOW 3a1a4ei U YCIOBUSIMH
€e peLeHHst

Ilo3HaBaTebLHBIE:

CraBsaT v GOPMYIHPYIOT ETH U
po0JIeMBbl ypoKa

TOTOBHOCTHU U
COCOOHOCTH K
00yUYCHHIO U
CaMOPa3BUTHUIO U
camM000pa30BaHUIO Ha
OCHOBE MOTHBAITHH K




Kpucrannuueckoe ctpoeHue (hu3nIecKue CBOWCTBA KoMmykaTuBHbBIE: 00ydeHHIO U
HEMETAJIJIOB — MPOCTHIX HEMETAJUIOB, OOBICHATH AJIEeKBaTHO UCHOJIb3YIOT PEUEBBIE [I0O3HAHUIO
BewecTB. Aymorponus. dusnueckue 3aBUCHUMOCTb CBOMCTB cpenctea s 3¢ dexkTuBHOTO
CBOMCTBa HEMETAJUIOB. HEMETAJIJIOB OT UX MOJIOKEHUS pelIeHnss KOMMYHUKaTUBHBIX 3a7a4
OTHOCHTEIHHOCTh MOHATHH «MeTauy | TICXD
U «HEMETAJLI» JA.N.MeHnneneeBa;cocTaBiiTh

Ha3BaHUS COETUHEHUN

HEMETaJUIOB 1o (hopMyse U

(hopMyn 1Mo HA3BAHUIO, HAYYATCS

JlaBaTh ONpeAeTICHUs

«aIJIOTPOIHUS», «AJIJIOTPOITHBIE

MOIU(DHUKAIIAN.

THonyuam eo3moorcnocmeo

Hay4umucs: IpOrHo3UpoOBaTh

CBOMCTBa HEU3YUYEHHBIX

3JIEMEHTOB U UX COCIMHEHUI Ha

OCHOBE 3HaHHU O

MEPHONYECKOM 3aKOHE

33. | Bomopon ITonoxenue Boopoaa B Hayuamcs: xapakrepu3oBaTth PeryasituBHbI€: DopmupyroT

ITepuoauueckoii cucteme BOJIOPO/I TIO €T0 MOJOKEHUIO B Paznmuuarot crmocod u pe3yabTar KOMMYHHUKATUBHBIH
XUMHYECKHUX DJICMEHTOB [ICXD JI..1.Menaeneera, JIEUCTBUS KOMIIOHEHT B
. 1. Menneneesa. CTpoeHne aroma XapaKTepU30BaTh CTPOEHUE Ilo3naBaTeJbHBIE: 00IIIeHNH U

u Mouekynsl. Ouzndeckue u
XMMHUYECKHE CBOMCTBA BOJIOPOAA, €TI0
MOJTyYeHHUEe ¥ IPUMEHEHHE.

JIa6. onbITHI:

20. [Tomyuenue

U paclio3HaBaHUE BOJIOPOAA

aToMa BOJIOPOa, OOBSICHATH €r0
BO3MOXHBIE CTCTICHH OKUCJICHUS,
XapaKTepu30BaTh

(huznvecKkne ¥ XUMHICCKIEe
CBOWCTBa BOAOPOAA, OOBSCHATH
3aBHCUMOCTH CBOICTB BOJIOpOJIa
ot noJyioxkenus ero B [ICXD
JI.1.MeHneneeBa, ONMuChIBaTh
nabopaTopHbIE U
MIPOMBIIIJICHHBIE CIIOCOOBI
MOJTyYEHUsT BOJOPOJA .
Tonyuam 603moocHocmo
Hayuumucs: OOBICHATH
JIBOMCTBEHHOE TOJIO’KEHUE
Bozpopoza B [ICXD
J.M.MenaeneeBa, rpaMOTHO
oOpamarbcs ¢ BenIeCTBaMH B
ITOBCETHCBHOM KU3HU

Brnazgeror o6muM nprueMoM peneHus
3a1a4

KommykaTuBHbIe:
JoroBapuBaroTcst 0 COBMECTHO
JeSITeTbHOCTH 0] PYKOBOJICTBOM
YAUTENS

COTPYAHUYECTBE CO
CBEpCTHUKAMU B
npouecce
00pazoBaTenbHOM
JIeSITEIIbHOCTH




34. | Bona Crpoenne mMoiexynsl. BogopomHas Hayuamcs : xapakrepu3oBatb PeryasitTuBHble: NmeroT nenoctHoe
XUMH9ecKas CBsi3b. Duzndeckue CTPOCHHE MOJIEKYIIBI BOIOPO/Ia, [I1aHUpPYIOT CBOM NEHCTBHUSA B CBSI3M C | MHPOBO33PEHUE,
CBOMCTBA BOJbl. AHOMAJIMU CBOWCTB (hmznIecKue U XUMHIECKIEe MIOCTABJIEHHOM 3a/1a4eil U yCIOBUSAMHU | COOTBETCTBYIOLIEE
Boabl. ['mapodunsHbIe 1 CBOWCTBA BOJBI, OOBSACHATD ee pereHus COBPEMEHHOMY
ruapo(oOHbIE BEIIECTBa. AHOMAJIMU BOJBI, CTIOCOOBI Ilo3naBaTenbHbIE: YPOBHIO pa3BUTHS
XuMUYECKUE CBONCTBA BOJIBL. OYHUCTKH BOJIbI, IPUMCHSITE B CraBsaT u GOPMYIHPYIOT IETH U HAYKH
KpyroBopot BoibI B IpUpOIE. OBITY (DWIBTPHI JII OYUCTKH MpoOJIEMBI YpOKa
Bomoouncrka. Aspaius BOAbIL. BOJIbI, IPAaBUJIBHO UCTONB30BaTh | KoMMykaTHBHBIE:
BrerToBbie GuibTphl. MUHEpaIbHBIC MHUHEPaJIbHYIO BOJY, BHIMONHATh | KOHTpPONMHPYIOT NeHCTBHS mapTHEpa
BOJIBI. JIMCTUIIMPOBAaHHAS BOJA, €€ pacueThl M0 YpaBHEHUSIM
TIOJTYYCHHUC U IPUMCHCHUE. XUMHUYCCKHUX peaKuHﬁ,
JIa. ombITHI: MPOTEKAOIIUX C YIaCTHEM BOJIBL.
21. UccnenoBanue MoBEPXHOCTHOTO THonyuam eo3moorcnocmeo
HATSDKCHHS BOJBI. Hayuyumuvcs: OObEKTUBHO
22. PacTBOopeHme IepMaHraHara OIICHUBATh WH(POPMAIIHIO O
KaJisl WJIA METHOTO KyTopoca B BEIIECTBaX M XUMHYECKIX
Boze. 23. ['uaparanus mpoueccax, KpUTHYECKH
00e3B0OKEHHOT0 Cyib(dara OTHOCHUTHCSI K IICCBAOHAYIHOM
menu (IT). 24. Uzrorosnenue nndopmanuu,
TUIICOBOTO OTIeYaTka. 25. HEeI00POCOBECTHOM peKIaMe
O3HaKOMJICHHE C KOJUIEKIHEH
OBITOBBIX (PUIBTPOB.
26. O3HaKOMJIEHHE C COCTaBOM
MUHEPAIEHOU BOJIBI
35. | T'amorens!: o0mas O01mas XxapakTepUCTHKA FaIOTCHOB! Hayuamcsa: xapakrepruzoBaTh PerynsiruBHbIe: [posBsror
XapaKTePHCTHKA CTPOCHHE aTOMOB; TIPOCTHIC BEIIECTBA | CTPOCHHUE MOJICKYJI TaJIOTEHOB, [ImarupyroT CBOU JICHCTBHA B CBA3M © | OKOJNOTHYECKOe
U OCHOBHBIC COCAMHEHUS TaIOTEHOB, OTIMCHIBATH (PH3UYCCKUE H MTOCTaBJICHHON 3a1a4ei U YCIOBUSIMHA | CO3HAHHE

ux cBoiictBa. Kparkue cBeieHus o
xIope, Opome, GpTope u Hoxe.
IIpumeHeHue rajloreHoB u

HUX COCITMHEHUI B HAPOJIHOM
XO3s1iCTBeE.

JdemoncTpanum:

OO6pa3Ipl TaIOTEHOB —

MPOCTHIX BemecTB. B3anmoaeiicteue
raJlOT€HOB C HATPUEM, AIFOMUHHEM.
BriTecHenue xnopom Opoma minm Hoxa
13 PaCTBOPOB UX COJEH

XMMHUYECKHE CBOICTBA I'aJIOT€HOB
Ha OCHOBE HAOJIOJICHNH 32 UX
IIPEBPAILCHUSAMU BO BpEM
JACMOHCTPAIIMOHHBIX OIIBITOB,
00BSACHATH 3aBUCUMOCTh CBOIMCTB
TaJIOTCHOB HUX OT ITOJIOXKCHUS B
[ICXD J.N. Menaeneera,
COCTaBIIATH (POPMYIIBI
COEJMHEHUH rajJloreHoB U M0
(hopmynaM 1aBaTh Ha3BaHUS
COEJMHEHUSM rajloTeHOB
HO]lyLlClm 603MOINCHOCMb
HAy4umuvcs: OCO3HABATh

ee pelIeHus
Ilo3naBarenbHble:

CraBsaT 1 GOpMYIHPYIOT IETH U
mpobJIeMbl ypoka
KomMykaTuBHBIE:

AJIEKBaTHO UCTIONB3YIOT PEUCBHIC
cpenctsa s 3 HEKTUBHOTO
peICHN KOMMYHUKATUBHBIX 3a1a4




HEOOXOIUMOCTE COOJTIOIEHUS
[IpaBWJI HKOJIOTMYECKOI
0e30ImacHOCTH TIpH OOpaIIeHUH ¢
raJoreHaMu

36. | Coenunenus OCHOBHBIE COETMHEHHS TAJIOTCHOB: Hayuamca: yctanaBnuBarth CBs3b | PeryjasiTuBHble: Bocnuranue
FIOTE€HOB. TaJIOTeHOBOIOPOIBI, COJIN MeXXy CBOWCTBAMH COCIMHEHUH | YUUTHIBAIOT MIPABUIIO B OTBETCTBCHHOTO
I raJIOT€HOBOJIOPOAHBIX KUCIIOT. Y UX MIPUMEHEHUEM, U3y4aTh IUTAHUPOBAHUK U KOHTPOJIC CIIOCO0a | OTHOIICHUS K TIPUPOJT

OIIydCHHE [Tonyuenue CBOMCTBa COEAMHEHUI TAJIOTEHOB | peLICHUS
rajoreHoB.buonornye ranoreHoB.buonornyeckoe 3HaUYEHHE | B XOJI€ BBIIOJHEHUS Io3naBaTe/bHbIE:
CKO€ 3HaUYCHHUE U Y IPUMEHEHUE TaJlOTEHOB. 1a60paTOPHBIX OMBITOB , Hcnop3yroT NOMCK HEOOXOTUMO
MIPUMEHEHHUE JdeMmoncTpauum: THonyuam eosmodcnocms UH(POPMAITUH [T BBITTOJHCHHUS
FAJIOrE€HOB. O0pas3Iibl IPUPOIHBIX HAy4umucs: UCTONb30BATh yUeOHBIX 3a/IaHU# C UCTIOJIb30BAaHHEM
COCITMHEHUH XJIopa. nproOpeTeHHBIC KOMIICTCHITIH yaeOHOI TUTpaTyphI
Jlab. ombITHI: IIPY BBIIIOJIHEHUH TIPOEKTHBIX KommykaTuBHbIe:
27. KauecTBeHHas peakius Ha padoT Mo U3YYCHHUIO CBOMCTB U YYHTHIBaIOT pa3HbIC MHCHUS U
TaJOTCHU-HOHBI croco0OB MOYyYCHUS U CTpeMSTCA K KOOPAWHAIINN
pacrio3HaBaHUs COCIUHCHHUN Pa3THYHBIX TIO3HUIUH B
TaJIOTCHOB COTPYAHUYECTBE
37. Kucnopon CrtpoeHue aToMa U aJuI0TPOIUs Hayuamcs:, PerynsitTuBHbIE: Crpemienue K
KHCIIOPO/ia; CBOMCTBA U MPUMEHEHUE XapaKTepu30BaTh CTPOCHHE Pasnmuuarot crmocod u pe3yabTar 310pOBOMY 00pa3zy
€ro aJUTOTPOITHBIX MOTU(DUKAIIHH. MOJIEKYJIBl KUCJIOPOJa, JEeACTBUS YKU3HU
Jlad. onbITHI: COCTaBIISITh XUMHUYECKUE IMo3naBaTe/bHbIE:
28. [Tomyuenune YpaBHEHHUSI, XapaKTEPUIYIOIIHE Bnagerot o0mmM nmprueMoM pereHus
U pacro3HaBaHue KUCIOPoa XUMHUUYECKHE CBOMCTBA 3a1a4
KHCJIOPO/a, OOBSCHSITD KomMmykaTuBHBIE:
MIPUMEHECHHE aJUTOTPOITHBIX JloroBapuBaroTCs 0 COBMECTHOM
MOIU(pHUKAIANA KACIOPOIa, JeSITeTbHOCTH 0] PYKOBOJICTBOM
OTIMCHIBATH TAOOPATOPHEIE H YAUTENS
MIPOMBIIICHHBIE CIIOCOOBI
MOJIyYEHUsI KUCIOPOJIa .
Tonyuam o3modxcnocms
Hay4umuvcs: TPAMOTHO
oOpamiatbcs ¢ BEMIEeCTBAMHU B
[MOBCE/THEBHOM JKHU3HU

38. Cepau ee CrtpoeHue aToMa U alyIoTponus cepol; | Hayuamcs:, PeryasitTuBHble: DopMUPYIOT OCHOBBI
COeTMHEHHS CBOMCTBA ¥ IPUMEHECHHE XapaKTepU30BaTh CTPOCHHE Pazmuuarot crioco® u pe3ynbrar 9KOJIOTHYECKOTO

pombuueckoit cepsl. CepoBOZOPOT M | MOJIEKYIBI CEpPhI OOBICHATH JIeUCTBUS MBIIUICHUA

cynbunbl. CepHUCTBINA
ras.,CepHUCTAsI KACJIOTA, CYIb(HUTHL
JleMoHcTpanuu:

3aBUCHUMOCTh CBOMCTB CEPBI OT €€
nonoxxenus B [ICXD JI.H.
MenzeneeBa, COCTaBIATh

Ilo3HaBaTebLHBIE:
Bnazgeror o01muM nprueMoM perieHus
3a1a4




BzaumoneiictBue cepbl

¢ MeTaJuIaMH, BOJIOPOJIOM U
KHCIIOPOAOM.

JIa0. OmbITHI:

29. T'openue cepsl Ha BO3AyXE U B
KHCJIOPOJIC

XUMHWYECKHE yPaBHEHNUS,
XapaKTepU3YIOINEe XUMITIECKHUE
CBOWCTBA cepbl, OOBACHATH
MIPUMEHECHHE aJUIOTPOITHBIX
MOIU(HUKAIIHA CepPBI

Tonyuam eo3modrcnocme
Hay4umucsi: TPAMOTHO
obpaiartbcs ¢ BelIeCTBaMHU B
[IOBCETHEBHOM KU3HU

KoMMmykaTuBHBIE:
JloroBapuBaroTcsi 0 COBMECTHOM
JEATENBHOCTH, IPUXOS K 00IeMy
PELICHUIO

39. CepHas KuCI0Ta Kak CepHast KUCIIOTA KaK OKHCIIHTENb. Hayuamcsa :cocTaBisaTh PerynsituBHbIe: WcneiThIBaIOT
OKHCIITUTENE. [Ipou3BOACTBO CEpHON KUCIOTHI U €€ YPaBHEHHA OBP c yuactuem [InanupyroT cBoU AecTBUS B HYBCTBO FOP/IOCTH 32
O —— IIPUMEHEHNE CEPHOI KHCJIOTEL, ONUCHIBATE COOTBETCTBHH C TIOCTABICHHOH POCCHICKYIO HAYKY
yi . obyacTi NPUMEHEHHS CEpHOU 3aJa4ell ¥ yCIOBUSIMU €€ Peanu3aluu
HPUMEHEHHUE CCPHOU KHCIIOTBI To3HaBaTeabLHbIE:
KHCJIOTBI Tlonyuam eo3moorcnocmo Brnaneror o0uuM npueMoM pereHus
Hay4yumucs: TPUBOIAUTH 3a1a4
[IpUMEphl YPABHEHUH peaKLui, KomMykaTuBHBIE:
JIeKAIHUX B OCHOBE KonTonupytot neiictBus napTHepa
IIPOM3BOJICTBA CEPHOM KUCIIOTHI
40. | Pemenue 3aqa4 u Pemenue ynpaxxHeHuit o reme: Buiuucnsariom MaccoByro J0J0 PeryasituBHbI€: BripaxaroT
YIIpaXKHEHHIL. "Ioarpynna xucnopozna" X3 mo opmyre, MaccoByIO [IpuHUMarOT MO3HABATENbHYIO LIETD, aJIeKBaTHOE
O606menHe & JIOJIIO BELECTBA B PaCTBOPE, HETKO BBINONHAIOT TpeboBaHus MOHUMaHHE NPUYHH
KOJIMYECTBO BEIIECTBA, 00bEM MO3HABATENBHON 3a7jauu. yclexa U Heyclexa
cucreMaTu3anus WK Maccy MO KOJINYECTBY I[lo3naBareabHbIE: yueOHOH
3HAaHUH MO TEME BeIecTBa, 00BeMy, Macce BriOnparoT ocHOBaHUS W KPUTEPHH JESTENbHOCTH
"Hemeramnsr" pEareHToB UK MPOAYyKTOB JUISL CPAaBHEHMS. KIIACCU(PUKAIIIH
peakuuu. 00BEKTOB.
KomMykaTuBHBIE:
AJIeKBaTHO UCHOJB3YIOT PEUEBBIE
cpenctsa s 3 HEKTUBHOTO
peneHns KOMMYHHUKATHBHBIX 33144
41. | Azor CtpoeHure aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PeryasitTuBHble: DopMuUpyOT UHTEPEC
CBOICTBA a30Ta KaK MPOCTOr0 XapaKTepUu30BaTh CTPOECHUE [TnaHupyIOT CBOM AEHCTBUSA B CBSI3U C | K KOHKPETHOMY
BElIEeCTBa aToMa M MOJIEKYJbl a30Ta, MIOCTaBJICHHOM 3a1a4eil U YCIOBUSIMH | XUMHUECKOMY
OOBSCHSTH 3aBUCUMOCTb CBOMCTB | €€ peleHus JNIEMEHTY
a30Ta OT €ro NOJOXKEHUsS B Ilo3naBatenbHbIe:

[ICX5 JI.U. Menaeneera,
COCTaBJISATh XUMHUYCCKHUE
YpaBHEHHSI, XapaKTEPUIYIOIIHIE
XHMHYCCKHE CBOMCTBA a30Ta

CraBar 1 GOpMYIHPYIOT LEJIU U
po0JIeMbI ypoka
KoMmmykaTuBHbIE:

AJICKBAaTHO UCIIONB3YIOT PEUYEBBIE




Tonyuam so3moorcnocmo
Hay4umuvcs: TPAMOTHO
oOpamaTbcs ¢ BemIeCTBaMH B
IMOBCEIHEBHOM KU3HU

cpencrtsa st 3pHEKTUBHOTO
pelieHuss KOMMYHUKATHBHBIX 3a/1a4

42- | AMMHAaK U ero AMMUaK, CTpOEHHUE, CBOICTBA, Hayuamcsa: onuceiBath CBOWCTBA | PeryasiTuBHble:
43. | coenunenus. Comnu noxydeHue u npuMeHenue. Conn aMMHaKa B X0JI€ TPOBEICHNUS [TnaHupyIOT CBOM IEHCTBUS B CBSI3H C
aMMOHHUsI, UX CBOUCTBA U 71a00paTOPHBIX OIBITOB, MOCTaBJIEHHOH 3aa4eil U yCIOBUSIMHU
aMMOHH IIPUMEHEHUE. MPOBOJIUTH KaYECTBEHHYIO ee peleHus
JIa6. onbITHI: PEaKIMIO Ha HOH -aMMOHHUS Ilo3naBatenbHbIe:
31. 3ydeHue cBOMCTB aMMHaKa. Tonyuam eo3modicnocme CraBar 1 GOpMyIHPYIOT LEJU U
32. Pacnio3HaBaHHe cojiel aMMOHUS Hay4umucs: IPUBOIUTH npoOJIeMbl ypoKa
IIpUMEPhl YPABHEHUH peaKLui, KomMykaTuBHBIE:
JIeXKAIIUX B OCHOBE KoHTponmpyroT neiicTBus mapTHepa
MPOMBIIIICHHBIX CTIOCOO0B
MOJTYYCHHS aMMHAKa
44. | KucnopoaHbie Oxcuner azota(ll) u (IV).CpoiicTBa Hayuamcs:, PeryasiTuBHbIE:
COeIMHEHHUS a30THOM KHCIIOTHI KaK 3JIEKTPOJINTAa U | OIHCHIBATH CBOIMCTBA Y4UTHIBAIOT MPABUIIO B
A Kak OKHCIUTEII HUTpaTel M HUTPUTHI. | COSIMHEHHH a30Ta, COCTaBIIATH TUTAHUPOBaHNUHU U KOHTPOJIE CIIocoba
a30Ta.A30THas [TpumeHeHne a30THON KHCIIOTHI. YpaBHEHHSI PEaKIHH, pemeHns
KHCJIOTa H €€ COJIH. COOTBETCTBYIOILINX «IETIOUKE ITo3naBaTeJbHBIC:
MpeBpauieHui Hcnonb3yroT MoucK He0OXO0AMMON
IHonyuam eosmooicnocms UH(OPMALIUH JJIsI BBITTOJTHEHHS
Hay4umucs: TPOTHO3UPOBATH y4eOHBIX 33/IaHUH ¢ HCTIOIF30BaHUEM
XMMHUUYECKHUE CBOICTBA BELLIECTB y4eOHOIl TUTpaTypsl
Ha OCHOBE MX CBOICTB U KommykaTupHbIe:
CTPOCHHS KoHTponmpyIoT neficTBre napTHepa
45. | OKUCIUTEILHLIE A30THast KHCJIOTA KaK OKHCIIUTEb. Hayuamcsa :cocTaBnsTh PeryasiruBHbIE:
CBOICTBA a30THOM JdeMmoncTpauum: ypaBHeHust OBP ¢ yuactuem [InanupytoT cBou AeHCTBUS B
Bzanmopeiicteue A30THOH KHCJIOTHI, IPUMEHSTh COOTBETCTBHH C MOCTABICHHOMN
KHCIOTEL KOHIIEHTPUPOBAaHHOM a30THOI COJIM a30THOM KHUCIOTHI B 3ajjaueil ¥ yCIOBUSIMU €€ peanu3aluu
KHCJIOTBI C MEBIO. MPaKTUYECKOH AesTeIbHOCTH, Ilo3naBarenbHbIE:
JIa6. onbITHI: MIPOBOIUTH KaYECTBEHHYIO Brazgeror 001muM npreMoM peneHns
34. BzaumozeiicTBre pPEeaKIMIo Ha HUTPAT - UOH 3a1a4
KOHIIEHTPUPOBAHHOM a30THO Tonyuam 6o3mooicHocmo KomMykaTuBHBIE:
KHCJIOTHI C MEZBI0 Hay4umovca: XapaKTepU30BaTh KonTonmmpytoT nefictBus mapTHepa
oco0bIe CBOMCTBA
KOHLEHTPUPOBAHHOH a30THOM
KHCJIOTBI
46. | Docdop. Crpoenue aToma U ajioTponus Hayuamca: PeryasiTuBHbI€: DOopMUPYIOT HHTEPEC

CoennaeHnsa

¢docdopa, coiicTBa 6e0ro0 U

XapaKTepu3oBaTb CTPOCHUEC

HJ'IaHI/IpyIOT CBOHU )_'IeﬁCTBPIﬂ B CBs3H C

K KOHKPETHOMY




docdopa.

kpacHoro ¢ochopa, ux MpruMeHEHNE.
OCHOBHBIE COCAMHEHHS: OKCH
¢docdopa (V) u oprohocdopras xuc-
nota, pocdartsr. PochopHbIe
yIoOpeHusI.

JdemoncTpanum:

O0pasubl NPUPOTHBIX

coenuHenuit pocpopa. O6pasipl
Ba)XHEHIIMX IJIs1 HAPOTHOTO
x03s1cTBa pocdartos.

JIa6. onbIThI:

35. T'openue pocdopa Ha BO3OyXE U B
KUCIIOPOJIE.

36. PacniosnaBanme ¢ocdaron

aroma (ochopa, OOBACHATH
3aBHCHMOCTB CBOHCTB (hocdopa
ot ero nonoxenus B [ICXD JI.1.
MeHnneneeBa, COCTaBIsATh
XUMHWYECKIE yPaBHEHNUS,
XapaKTePU3YIONHEC XUMUICCKHE
CBOMCTBa a30Ta

B pPE3yJIbTaTe MPOBEACHUS
71a00pPATOPHBIX OIBITOB,
MPOBOIUTH KAYECTBEHHYIO
peakimio Ha pocdar - HoH
Honyuam eo3mosrcHocms
Hay4umucs: OIHCHIBATH
(hmznvecKne ¥ XUMHICCKIEe
TIPOIICCCHI, SBIAIONINECS YaCThIO
KPYTOBOPOTa BEIIECTB B IPUPOJE

TIOCTaBJIEHHOM 3a/1a4eil U yCIOBUAMHU
€€ pelIeHHA
IHo3HaBarte/bHbBIE:
CraBsaT 1 GOpMYIHUPYIOT IETH U
mpobIIeMBl ypoKa
KommykaTuBHbIe:
AJIEKBaTHO HCIIOJIB3YIOT pEUEBbIC
cpeacTBa A 3PPEKTUBHOTO
pelIeHUst KOMMYHUKaTHBHBIX 33/1a4

XUMHYECKOMY
JIIEMEHTY, TTIOUCK
JOIOJIHUTEILHOMI
nHPOPMALIUHU O HEM.

47. | Pewienue 3a1a4 u Pewenue 3anay v ynpaxHeHuU 1o Buviuucnsrom maccoByro 101110 PerynsitTuBHbIe: Bripaxator
YIpaKHEHHIA. teme "lloarpymnmna azora". XUMHUYECKOI0 IEMEHTA B CamocToATeTbHOPOPMYIHPYIO aJIeKBaTHOE
O6o6wenne 1 (hopmyiie, MaccoByIO J0MII0 MO3HABATENbHYIO LIeNb M CTPOST MMOHUMAaHHUEe MPUYUH

BEIIleCTBa B PacTBOpE, JEHCTBUS B COOTBETCTBUU C HEil. yclexa ¥ Heycliexa
CACTEMAaTU3alNA KOJIMYECTBO BEILIECTBA, 0OHEM IMo3HaBaTe/IbHBIE: yueOHOM
3HAaHUU MO TEME WA MAcCCy 110 KOJIMYECTBY BblnensitoT 00001IeHHBII CMBICIT 1 ACATCIILHOCTHU
"Hoz[rpynna aszora" BeIECTBa, 00bEMY, Macce (hopMaNTbHYIO CTPYKTYPY 3a/1a4H.
pPEareHToB WK NPOAYKTOB KomMmykaTuBHBIE:
peakuuu OnuceIBalOT coiepKaHKe
COBEpILIAEMBIX JIEHCTBUH.
48. | Yruepon CrtpoeHue aToMa U aJuI0TPOIUs Hayuamcs: xapakrepu3oBartb PeryasiruBHbIE: DopMHPYIOT
yriepoja, CBOMCTBa €ro CTpPOEHHUE aToMa YIJIepoJa, PasmuuaroT crmoco6 u pe3ynbTar HHTEpEeCC K
MOIUGUKAIMNA U UX TPHUMEHEHHE. OOBSCHATH 3aBUCHMOCTH CBOWCTB | ACUCTBHS KOHKPETHOMY
JemoHcTpanuu: yriepoja OT €ro MOJIOKEHHS B IHo3naBaTe/bHbIE: XUMHUYECKOMY
ITornouenue yriieM pacTBOPEHHBIX I[ICX3 1. Menneneesa, BrazgeroT o0muM mpueMoM pemieHnss | 3JIEMEHTY, TOMCK
BEIIIECTB WU ra3oB. BoccTaHOBICHNE | COCTABIATH XMMHUYECKHE 3amadq JIOTIOTHUTEIHHOM
MeH U3 €€ OKCHJIA YTIIeM. YpaBHEHHS, XapaKTePHU3YIOIIHE KomMmykaTuBHbBIE: nHPOPMALINH O HEM.
Jlad. onbITHI: XMMHMUYECKHE CBOMCTBa yriepona | JloroBapuBaroTcs 0 COBMECTHOM
37. TopeHue yrist B KHCIOpOIe Tonyuam osmodxcnocms JEeSITeTbHOCTH TI0J] PYKOBOJICTBOM
Hay4umuvcs: OTHCHIBATH YUIATETS
(u3nyeckre 1 XUMHYECKHE
MPOLECCHI, SBIIAIOLUINECS YaCThIO
KpPYroBOpOTa BEILECTB B IPUPOJE
49. | KucnopoHeie Oxkcuanl yraepona (1) u (IV), ux Hayuamcs:, PerynsiTuBHbIE: DopMHUPYIOT yMEHUE




COEIMHEHUS yriepoaa

CBOWCTBA ¥ IPUMEHEHUE

OIKCBIBATh CBOMCTBA OKCHJIOB
yriaepoaa, COCTaBIATh
YpaBHEHHUS peaKkLui,
COOTBETCTBYIOIIUX «LEMOYKE)
[IPEBPALIEHUN . IPOBOIUTH
Ka4eCTBEHHYIO PEaKIHUIO 110
pacro3HaBaHUIO YTIEKUCIOTo
rasa

THonyuam eosmodncnocmo
Hay4umucs: IPOTHO3UPOBATh
XMMHMYECKHE CBOICTBA BELLIECTB
Ha OCHOBE MX CBOICTB U

YUuTHIBAIOT MPABUIIO B
IUTAHUPOBaHNUHU M KOHTPOJIE CIIocoba
peLIeHUs
Ilo3naBarenbHbIe:
Hcnonp3yoT TONCK He0OX0auMOit
nH(OopManuy IS BHITIOITHEHUS
y4eOHBIX 3a/laHUH C UCTIONIb30BAaHHEM
y4eOHOM TUTPaTypPEI
KomMykaTuBHBIC:

Kontponupyrot neiicTBue napTHepa

UCIIONB30BATh 3HAHUS
B OBITY

CTPOCHHS
50. | YromapHas KUcjioTa u VYronbHas kucnota. Coau yroiabHOH Hayuamcs: PerynsitTuBHbIe: DopMHUPYIOT YMEHHUS
e8 COIM. KHCJIOTHI: KaJIBIIUT, COAA, TMOTAI, HX JlaBaTh ONpECIICHNUS MOHATHAM | Pasnuuaror cmocod u pe3ynbTar UCTIONIb30BATh 3HAHMS
3HAYEHHE W NPUPOJIE U KU3HU «OKECTKOCTH BOJIBI» ,OIHCHIBATD JOEeHCTBHSA B OBITY
JKecTkocTh BOABI U -~ g
. YeNoBeKa. CBOWCTBA YTOJILHOW KUCIIOTEI, I[lo3naBarenbHbIE:
Ccroco0bI eé XKecrtkocTh BOJIBI M CLIOCOOBI €€ COCTaBJIATh YPAaBHEHUS peakiuid, | Brameror oOmymM nprueMoM permeHus
YCTpaHCHHUA YCTPAHCHUA. COOTBETCTBYIOLIUX «IICTIOYKE) 3a7a4
JemMoHcTpanuu: IIpeBpaleHUN , COCTABIATh KomMykaTuBHBIE:
OO0pa3iisl IPUPOIHBIX COCTUHCHHUN Ha3BaHUA COJIeH yroJbHOU JoroBapuBatorcs 0 COBMECTHOM
yraepoaa. O0pasipl BOKHEUIUX IS | KUCJIOTHI, JIESITENIbHOCTM, MIPUXOJST K 001IeMy
HapOJIHOTO X034HCTBa KapOOHATOB. MIPOBOIUTH KaYECTBEHHYIO perIeHuo
Jla0. onbITHI: peakIuo Ha KapOoHaT - HOH
38. Ilony4yeHue yronbHOM KUCAOTEL U | Tlomyuam 603mooicHocms
nzydyenue ee cBoicts. 39. Ilepexon Hay4umucs: TPOrHO3UPOBATh
KapOOHATOB B TH/IPOKapOOHATHI. XMMHUYECKHE CBOICTBA BEIIECTB
40. Pazmoxenne rugpokapOoHaTa Ha OCHOBE MX CBOMCTB U
HaTpus CTPOCHHS
51. | IpakTHyeckas [Nomyyenwne, cobupanue u Hayuamcs: obpamarbcs ¢ PerynsiTuBHbIe: OBnazeHue
paGora N2 pacmo3HaBaHHe nmabopaTopHbIM 000pynoBaHneM | OCYIIECTBISIOT MTONIArOBBIi HaBBIKAMU JIJIS
I ra3os 1 HarpeBaTeIbHBIMH IPHOOPAMH | KOHTPOJIb MO PE3yNbTaTy MIPaKTUYIECKOI
OJIy4eHHE, B COOTBETCTBHH C IPaBUIIAMH JIESITETTBHOCTH

cobupanue u
pacro3HaBaHHe ra3oB

TEXHHUKH 0€30TIaCHOCTH,
OIUCHIBATHE XUMHUYECKUN
OKCIICPUMEHT C ITOMOIIBIO A3BIKaA
XUMHH, JIeJIaTh BEIBOABI 11O
pe3ysbTaTaM 3KCIEepUMEHTa.
szyqam BO3MOMCHOCHb
Hay4umucs: 0CO3HABATH

Ilo3HaBarTe/bHbIE:

CtposT peueBoe BHICKa3bIBAHHE B
YCTHOW M IUCEMEHHOH opme
KomMmykaTuBHBIC:

Y4uThIBalOT pa3Hble MHEHUS U
CTPEMSITCA K KOOPIUHALIUU
pa3IUYHbIX TO3ULUHI B




HEOOXOIUMOCTE COOJTIOIEHUS COTPYTHUIECTBE
npaBui b u OT ams coxpaneHus
CBOETO 3[I0OPOBBA
OKPYKAIOMIHNX
52. | Kpemuwii. CTpoeHHne aToMa KpeMHHS; Hayuamcs., PeryissTHBHbBIE: dopmupyroT
COCIMHEHHS KPEMHHUS KPHCTAITHIECKHH KPEMHHL, ero XapaKTepru30BaTh CTPOCHUE AIICKBaTHO BOCTIPHHIMAIOT HHTEpeca K
CBOMCTBA U IPUMEHEHHE aToMa KpeMHHUsI, OOBICHATh TIPEATIOKEHUS ¥ OLCHKY YUUTENS U KOHKPETHOMY
Oxcun kpemuus (IV), ero nmpupoaHeie | 3aBUCUMOCTb CBONCTB KPEMHHSI OJIHOKJIaaCHUKOB XUMHUUYECKOMY
pazHoBuAHOCTH. CUIIMKATHI. ot ero noyioxkeHus B [ICXD J[.U. | Ilo3naBaTeabHbIE: 3JIEMEHTY, IOUCK
3HaueHue COeMHEHH KPEMHUS B MemnpeneeBa, COCTaBITh Bribuparot Hanbomnee 3pGeKTUBHBIC | TOMOTHUTEIBHOMN
JKUBOU U HEXXUBOU TIPUPOJIE. XUMHUYECKHUE YpaBHEHUS, CIOCOOBI PEIICHHUS 3a/1a4, HH(POPMALIUHU O HEM.
JdeMmoncTpauum: XapaKTepU3yIOIINe XUMUUECKHE | KOHTPOJUPYIOT U OLEHUBAIOT
O0pa31pl IPUPOTHBIX COCTHHCHUN CBOWCTBa KPEMHHUS TIpOIIeCC U Pe3yIbTaT ACATSIEHOCTH
KpEMHHSL. THonyuam eo3moorcnocmeo KomMmykaTuBHBIE:
JIa6. onbITHI: HAy4umucs: TpPaMOTHO JloroBapuBaroTcs 0 pacrpeeIeHuI
41. IlomyueHre KPEMHEBOH KHCIOTHI oOpamarbcs ¢ BemecTBaMH B (GyHKUMH 1 poselt B COBMECTHOM
1 M3y4YCHHE €€ CBOWCTB TTOBCEIHEBHOW KHU3HA JeSITeIbHOCTH
53. | Cuiukatgas TlonaTue o cuaUKaTHOM Hayuamcsa: npaktuyeckomy PerynsitTuBHbIE: DopMHUpPYIOT
[IPOMBILLICHHOCTD MIPOMBIIIIIEHHOCTH. CTEKIIO, [IEMEHT, MPUMEHEHUIO COETMHEHUN PaEJ'II/IlIaIOT croco0 U pe3ysbpTar NOHMMaHHe
KepaMuKa. KpEeMHUS JEUCTBUS 0COOEHHOCTEH KU3HHU
JdeMmoncTpauum: THonyuam eo3modcHocms IMo3naBaTe/bHbIE: U TPyJa B YCIOBUSAX
OO0pa3siipl CTEeKIIA, KEPAMHKH, [IEMEHTA | HAYYUmbCsl. MPOrHO3UPOBATH Biazsierot 001uM nprueMoMm petieHus | uHGOpMaTH3aIUN
XUMHUUYECKHE CBOMCTBA BEIIECTB 3a1a4 obrmiecTBa
Ha OCHOBE MX CBOHCTB U KomMmykaTuBHBIE:
CTpOCHUS JloroBapuBaroTCs 0 COBMECTHOM
JeSITeTbHOCTH 0] PYKOBOJICTBOM
YIUTENs
54. | Pemenue 3amau u Pewenue 3anay u ynpaxHeHu 1o Ilpousso0sm BHIMHCICHUSL PerynsitTuBHbIe: Bripaxator
YIpasKHEHHH. teme "[loarpynna yrnepona". KOJIMYECTBA BEIIECTBA,00beMa CamocTosTeIbHOGOPMYITHPYIO aJICKBaTHOE
O6obwenne 1 WM MACChI 10 KOJIMYECTBY TO3HABATENbHYIO LI 1 CTPOAT [IOHUMAaHHE MPUYUH
BeIECTBa, 00bEMY, Macce JIEUCTBUS B COOTBETCTBHUH C HEH. ycrnexa u Heycrexa
CUCTEMaTH3alHA PEaTeHTOB MM MPOIYKTOB Io3HaBaTe/bHBIE: y4eOHOM
3HAaHUH 10 TEME peaxmuy, coiepKaIux mpuMect | Boimensaror 06000ImeHHbIH CMBICT U JCATCIIBHOCTH
"Iloarpynna (hbopManbHYIO CTPYKTYPY 3aJa4H.
yriaepozna" KomMmykaTuBHbBIE:
OnwuchIBarOT CoMepKaHNE
COBEpILAEMbIX JEHCTBUIL.
55. HpaKTI/I‘leCKaﬁ HpaBI/IJIa TEeXHUKHU Pacno3naror pacTBops!l KUCIOT U | PeryasiTuBHBIE: OBgnageHne

padora Ne3

6€30MacHOCTH NpU

IIENI0YeH, XJI0pu -, Cyibhar-,

OcCyLIEeCTBISIOT NOUIaroBbIii

HaBbIKaMU IJIs1




[Monyuenue BBITIOJIHEHUY TAHHOU paGOTBI KapOOHAT - NOHBI U HOHBI KOHTPOJIb 110 PE3yIbTaTy MIPaKTUIECKOH
COEIMHEHUI aMmMoHwMsI. COCTaBIISIIOT Ilo3HaBaTebHbBIE: JIeATEITBHOCTH
YpaBHEHHS XUMAYECKHX peakimii | CTposT peueBoe BEICKa3hIBAaHHUE B
HEMCTAJIJIOB U o o
. B MOJICKYJISIPHOM ¥ HOHHOM YCTHOM U IMCBMEHHOH (hopme
H3y4CHHC UX CBOHCTB BHU/IE. KoMMyKaTHBHbBIE:
THonyuam eo3moorcnocmo Y4HTBIBAIOT pa3HbIC MHCHUS U
Hay4umucs: 0CO3HABATH CTpEMSTCS K KOOPAUHAIINU
HEO00XOIUMOCTD COOJTIOCHHS Pa3IMYHBIX TIO3UIUN B
npaBun b u OT ans coxpaHeHUst | COTpyAHUYECTBE
CBOCTO 3JI0POBbS U
OKPYKAIOIIUX
56. | O6o0wEeHne u O6o00I1IeHNe U CHCTEMAaTH3aIUs Hayuamca: 0600mate 3HaHusA 1 | PeryasiruBHbIe: Bripaxatot
CHCTEMATU3AlUs 3HaHui o Teme «HeMeramisny MPEACTABIATE HX CXEM, Ta0IIuII, BHvoc;{T HE0OXOINMBIC KOPPEKTUBEI B | aJleKBaTHOE
N Mpe3CHTAIMH JICHCTBHUE MOCIIC €ro 3aBEPIICHHS Ha MMOHUMaHHE PUIHH
3HAHUHU I10 TEMEC
OCHOBE €r0 y4eTa CJeJIaHHbIX ycriexa ¥ Heycrexa
«HemeTamibl» OIIHGOK yaeGHOi
ITo3HaBaTebHBIE: JIEATEITBHOCTH
CTposiT peueBOe BhICKa3hbIBAaHKE B
YCTHOI U MUCHhMEHHO# opme
KommykaTuBHbIe:
Koppektupyrot nelicTBus mapTHEpa
57. KOHTpO JILHAA KoHTponb npeameTHbIX U Hayuamcsa: npumeHsTh PerynsiTuBHbIE: OCYLIECTBIISIOT IIposBrsitoT
padora Ne3 o Teme METanpeIMETHBIX YUeOHBIX NEeHCTBUN | TONyYeHHBIC 3HAHUS 1 MTOMIArOBBI U UTOTOBBIH KOHTPOJIH OTBETCTBEHHOCTH 32
«HeMeTamibi o Teme «HemeTrasmiby c(hOopMHUpPOBaHHBIC YMEHHUS IS 10 Pe3yJIbTaTy Ppe3yIbTaThI
perieHus yaeOHbIX 3a1a4 IMo3HaBaTebHbIE:
CTPOSIT PEYCBOC BHICKA3bIBAHUE B
YCTHO# U MUChMEHHOH hopme
KoMMyKaTHBHBIE: YUUTHIBAIOT
pa3Hble MHEHHSI U CTPEMSITHCS K
KOOpAMHAIMH PA3JTHYHBIX TO3UIMH B
COTPKYIHHYCCTBE
IIpoexkTHas AeATeNbHOCTD Yuammxcs (34)
58- | Xumusa u o01iecTBo PeryisiTHBHBIE: OLIEHUBAIOT [IposBasAIOT
60 JOCTUTHYTBIC PE3YJIETaTHI OTBETCTBEHHOCTb 3a
Ilo3HaBare/bHbIE: pe3yIbpTaThl

OcCo3HaHHO ¥ ITPOU3BOJIEHO CTPOSIT
PCUYCBLIC BBICKA3bIBAHUA B yCTHOﬁ u
MMCbMEHHOU hopme




KoMMyKaTHBHBIE: CTPEMSTCS
yCTaHAaBJINBATh JOBEPHUTEIbHBIC
OTHOIIICHHSI, B3aUMOIIOHIMaHKE

Tema 5. O6001IeHHe 3HAHMI 10 XUMMH 32 KYpc 0OCHOBHOM mKo.bl. [logroroska k uroropoii arrecranuu (F'UA) (8 4.)

[Tepuoauueckuii [Meproauveckuii 3aK0H 1 Hayuamcsa: 06061mathb PeryasiTuBHbIE: [posiBrstoT
3KOH H [Meproauveckas cucrema UH(DOPMALIUIO [0 TeMEe B BHIEC [TnaHupyIOT CBOM ACHCTBHS B OTBETCTBEHHOCTb 32
XAMHYECKHX dJIEMCHTOB CXEM, BBITIOJIHSTh TECTOBBIC COOTBETCTBHH C IOCTABICHHON pe3ynbTar
[lepnonnueckas . N
. . MengeneeBa. Guzmaeckmii 3aJaHus 3a/1a4eil U yCIOBUSIMU €€ peanu3aniu
cucTreMa CMBICIT TIOPSAIKOBOTO HOMEPa To3HaBaTelbHbIE: CTABAT
J. 1. MeHaeneeBa B SIIEMEHTa, HOMEPOB MTEPHOJIA U 1 GOPMYJIMPYIOT LETH U TIPOOIEMBI
CBETE TEOPHH TPYIIIIBL. YpOKa; 0OCO3HAHHO U MTPOU3BOIBLHO
CTPOEHHS aToMa. 3aK0H0MepHOCTvH CTPOSIT B YCTHOM M MMUCEMEHHO#M
HU3MEHEHHS CBOMCTB 3JIEMEHTOB U UX dopme
3aKOHOMEPHOCTH .
N COCTMHEHUIT B IEPHOIaX U rPYIIIax B KoMMyHHKAaTHBHbIE:
H3MCHCHHS CBOUCTB CBETE NMPEJICTABIEHUH O CTPOCHHH BiiajieHne MOHOJIOTMYECKOM 1
JIEMEHTOB U UX aTOMOB DJIEMEHTOB. 3HaUCHUE JTUAJIOTHYECKOM (hopMaMu peyu
COCIMHEHUN B Ilepuoanueckoro 3akoHa
[eproaax M rpymmax
B CBCTC
IIPEACTABICHUH O
CTPOCHUU AaTOMOB
9JIEMEHTOB. 3HAYEHUE
ITepuonnueckoro
3aKOHa
Buner xumudeckux Buapl xuMuyeckux cBs3ei U TUIIBI Hayuamcsa: 0600math PeryasituBHble:
CBS3ell M THOEL KPHCTAJLIHHECKHX PELIETOK. HH(DOPMAIIHIO TI0 TeMEe B BHIE PaEHI/I‘IaIOT crocob u pe3ynbTaT
Bsaumocss3b CTPOCHUSA U CBOUCTB Ta6J'II/II_II)I, BBITIOJIHATH TECTOBYIO JACHUCTBUS
KPUCTAITNINYCCKUX
BCILIECTB paboty IMo3HaBaTenbHBIE:
PCLICTOK. Biiazieror o0IMM IPUEMOM PELIEHHUS]
Bzaumocss3b 3amayq
CTPOCHHUS U KommykaTuBHbI€:

CBOWCTB BEIIECTB KonTponupyrot aeiicTBus mapHepa




63. K_]‘IaCCI/I(bI/IKaHI/Iﬂ Knaccupukanus XuMHUIeCKIX Hayuamcs: 0600math PeryasitTuBHble: Hmerot nenoctHoe
XUMHYECKHX PeaKIHil PEaKIHii 0 pa3INIHBIM IIPU3HAKAM nH(pOpMaLHIO 10 TEME B BUIIE PaznngatoT croco6 u pesymnbrat MHPOBO33PEHHE,
(4MCII0 M COCTaB pearnpyromux 1 CX€M, BBIOJIHATH TECTOBBIC JEeHCTBHSA COOTBETCTBYIOIIEE
110 pasIHaHbIM 00pasyronmxcs BEIECTB; HATNINE 3a/1aHusA Ilo3naBaTenbHbIE: COBPEMEHHOMY
HpHU3HAKAM. rpaHuIE pa3aena das; Hayuamcs: 0606maTh Bunagieror o0IIMM [IPUEMOM PEIIEHUs. | YPOBHIO PA3BUTHS
CKOpOCTB TeroBoH 3¢ dexT; n3MeHeHune nH(opManuIo 1o TeMe B BUJIE 3a71a4 HayKH
XUMHUYECKHX PEAKIIHHA CTeTeHel OKUCIICHNsI aTOMOB; CXEM, BBINOJIHATH TECTOBYIO KomMykaTuBHBIC:
HCIIONb30BaHUE KaTalIu3aTopa,; pabory JloroBapuBaroTCsi 0 COBMECTHOM
HampaBJIeHUE IPOTEKAHUs). JeSITeIbHOCTH 0] PYKOBOJICTBOM
CKOpOCTb XMMUYECKUX PEAKLIUIN U yUUTENs
(axTopsl, BIMUSIONINE Ha HEe
04. K_]'IaCCI/I(bI/IKaHI/IH IIpocTeie U cnoKHBIE BELLIECTBA. Hayuamcsa: o600marhb PeryasituBHbI€: [IposBnsroT
HEOPraHUYECKHIX MerTasisl 1 HEMETaJUIbl , COCTaB, nHpopManuio 1o TeMe B BUJIE Paznnuatot cnoco6 u pesynbrar JI00pOXKeTaTeNLHOCTh
N knaccudukanysa. OOIue XuUMIIECKAE | CXEM, BBIIOJIHATH TECTOBYIO JOEeHCTBHSA ,OT3BIBUNBOCTD, KaK
BCIICCTB. CsoiicTBa Y
CBOHCTBa OKCHJIOB U THJIPOKCHIOB pabory I[lo3naBarenbHbIE: MOHUMAaHHE YyBCTB
HEOPraHNICCKUX (ocHOBaHMii, KUCIOT, aM(POTEPHBIX Briazieror o01uM MpueMoM peleHnst | APYTHXJIOAEN U
BEILIECTB THAPOKCHIOB), conH B cBeTe TO/] 3a7aq COIEPEIKUBAHUE UM
KommykaTuBHbIe:
KoHTponmpyroT neiicTBus mapTHepa
65. | 'emeTHueckue I'eneTnueckue psabl MeTaa, Hayuamca: o6o6mars PeryasiruBHbIE:
DSLIBI METaIlIa, HEMeTaJla U MePeXoJHOTO MeTaa nH(popManuio 1Mo TeMe B BUIIE PaEquanT crocob u pe3ynbrar
CX€M, BBITIOJIHATH TECTOBYIO JeHUCTBHS
HEMETAJ1JIa U
paboty Ilo3HaBaTeNbHBIE:
HEPEXOAHOTO MCTallIa Bunajeror o0IUM IPUEMOM PelIeHHs
3a1a4
KomMykaTuBHBIE:
KoHTpoaupyroT aedcTBHs mapTHepa
66- | Utoromas TectupoBaHue 1o BapuaHTam Hayuamcsa: npuMeHsTh PeryasitTuBHBIE: OCYILIECTBIISIOT
67. KOHTpOJIbHAs paboTa I'MA nemoBepcun IIOJIyYEHHBIE 3HAHUA U MOLIArOBBII U UTOTOBBIA KOHTPOJIb
. c(OpMHUPOBAHHBIE YMEHHUS JIIIS TI0 Pe3yJIbTaTy
3a KypC OCHOBHOU .
penieHust yueOHbIX 3a/1a4 Ilo3naBatenbHbIe:
LIKOJIBI B hopmarte CTpOSIT pEUEBOE BHICKA3HIBAHKE B
I'nA YCTHOM U MUCHEMEHHON (popme
68 | [TogBencHUE HTOTOB [ToaBeaeHUE HTOTOB [ToagBoasT uroru KommykaTupnere:

MPOJIEIaHHON pPabOTHI
3a 8-9 xiaccel

pojieTaHHoM padoTsl 3a §-9
KJIaCChI

MIPOJIEIaHHOM paboTHI 3a 2
rojia 00y4eHUs XUMUHU

DopMynUPYIOT COOCTBEHHOE MHEHHUE
U TIO3UIHIO







