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Mporpamma Kypca xumum ana 8-9 knaccoB
obleobpa3oBaTenbHbIX YYpexaeHUn

NOACHUTEJNIbHAA 3AMNMUCKA

Pabouas nmporpamMMa o XMMHUU COCTaBJIEHA HA OCHOBE CJIEYIOIINX
HOPMAaTUBHBIX JOKYMEHTOB:

PII o xumwuu aj11 OCHOBHOM 00111€00pa30BaTeIbHOM MIKOJIBI pa3paboTana Ha ocHoBanuu OOII yrBepkaeHHO# nprka3zoM aupekTopa Ne52\1-o01 oT
31.05.2013 .

OO0pa3oBaTeNbHbIH MIPOLECC OCYIIECTBISAETCS B COOTBETCTBUU C NIEPEYHEM YUEOHHMKOB BXOAALIMX B (peepanbHblil nepedeHb yueOHuKoB. [lepeueHn
y4EOHUKOB €KEr0/IHO YTBEPKJIAeTCs IPUKA30M JAUPEKTOpa 00pa30BaTesIbHONW opraHu3anum. "
[lepeueHp yueOHHMKOB €KErOHO YTBEPAKAAETCS IPUKa3oM aupekropa o OVY.

3akona «O0 oOpazoBanuu B Poccutickoii deneparm
DyHIaMEHTATBHOTO Si/Ipa colepKaHust 001Iero oopa3oBaHus
denepanbHOT0 rocy1apcTBEHHOI0 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO 00I11ero 00pa30BaHus
TpeboBanumii kK pe3ynbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHONU MPOrpaMMbl OCHOBHOI'O
ob1ero oopazoBaHusl, IPEACTABICHHBIX B (pe/iepaibHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM
cTaHAapTe 001Iero 00pa3oBaHUs BTOPOTO MOKOJICHNUS,
v TIpuMmepHO# OCHOBHOU 06pa30BaTeIbHON MPOrPaMMBI 0OPA30BATEIBHOTO YUPEK ICHHSI
v TIpuMepHO# MPOrpaMMBI 110 XUMHH
v' TIporpammbI pa3BUTHsI U (HOPMHUPOBAHHST YHUBEPCATBbHBIX YUEOHBIX ACHCTBUIT JJIsI OCHOBHOTO 00IIIEr0 0Opa30BaHHusl.
B ocHOBY nanHO# paboueil mporpammsl ojiokeHa aBTopckas nporpamma O.C. I'abpuensina,
A.B. Kynnosoii — «IIporpamma ocHOBHOTO 00111ero 00pa3oBaHMs [0 XMMHUH, 8-9 Ki1acchD»
JlanHast mporpaMma B3siTa 3a OCHOBY IO CJIEAYIOLUM MPUYHNHAM:
1. CymecTByeT eiHast TMHUS Y4eOHMKOB aBTOPCKOTO KOJIEKTHBA 1o/ pykoBojcTBoM O.C. I'abpuensna ¢ 8 mo 11 kiace, KOToOpble COOTBETCTBYIOT
dhenepaibHOMY 00pa30BaTEIbHOMY CTaH-
napTy ¥ umeroT rpud «PexomennoBano MuHucTepcTBoM obpazoBanus U Hayku PD». Kpome
TOro, OHa nojkpereHa nporpammont 1 Y MK nporneneBTnueckoro Kypca XuMuu Juist 7 Kiacca.
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2. ABTOPCKHI KOJJIEKTHB IO/ PYKOBOJCTBOM [ 'abpuernsiHa OTIn4aeTcsi O4eHb II0I0TBOPHOI pa-
6oToii: UM co3anbl noaHsle YMK kak 111 6a30Boro, Tak U 11 IpOQUIBLHOIO Kypca XMMHUH.
Hapsiny ¢ 9TUM, KOJIJICKTHB SBISETCS OY€Hb MOOUIIBHBIM U JOCTATOYHO OBICTPO pearupyer Ha
pas3IMYHbIC UHHOBALMU B 00pa30BaHUU, KOPPEKTUPYS U AONOIHA co3aanHble Y MK.

3. CnemyeT y4ecTh Tak:Ke MHOTOJIESTHUI ONBIT pabOTHI U OOTATHI METOAMYECKUIN U TUJAKTHIC-
CKHI MaTepual 110 JaHHOW NpOorpaMMe, HaKOIUICHHBIN KaK Ka)IbIM KOHKPETHBIM YYHUTEIIEM,

TaK ¥ BCEM IeIarOTUYECKHM COOOIIECTBOM.

[IporpaMMa BKJIOUAET IIECTh Pa3/I€II0B:

1. «IlosicHUTENBHAS 3anMCKay, TA€ OXapaKTepU30BaH BKJIAJ IIPEAMETa B JOCTHKECHHE LIEIeH Ooc-
HOBHOTO 00111eT0 00pa30BaHust; CHOPMYIUPOBAHBI SN, 331841 U OCHOBHBIE PE3YJIbTAThl U3Y-
yenus npeamera XMMHWHN Ha HECKOIBKUX YPOBHAX — JIMYHOCTHOM, METAIPEAMETHOM U
MIPEIMETHOM, JAETCs 001Ias XapaKTepUCTHKA Kypca, €ro MecTa B yueOHOM IIJIaHEe, ONMCAHbI
LIEHHOCTHbIE OPUEHTUPBI COAEPIKaHUS yueOHOro npeaMera. B mosicHuTenbHOM 3anucKke yKasa-
HBI TAK)X€ OCHOBHBIE (POPMBI 00pa30BATEIBHOTO MPOLIECCa, TEXHOJIOTHH 00yYCHHUS.

2. «OcHOBHOE coziepKaHue», I/1e IPeACTaBICHO U3y4aeMoe coJiepKaHue, pa3outoe no remam. B
KOHIIE KaX/10i TEMbI IPUBEJICHBI METANPEAMETHbIE U IIPEAMETHBIE pe3yJibTaThl 00yueHus. B
KOHIIE Ka)/10T0 Kypca (8 1 9 Kiacchl) IpUBEIeHb! IUYHOCTHBIE PE3YyIbTaThl 00yUEHHS.

3. «Temarnyeckoe MIaHUPOBAHNEY, B KOTOPOM JaH MEPEYCHb TEM Kypca M YHCIIO y4eOHBIX 4acOB,0TBOAMMBIX Ha M3YUYEHUE KAKIOH TEMBbI, yKa3aHbI
JI€MOHCTPALIMOHHBIE U JTaOOPATOPHBIE OIBITHI, IPAKTUYECKUE U KOHTPOJIbHBIE paOOTHI IO KaXI0M TeMe — T.€. OTPaKEHbI T€ MOMEHTBI, KOTOpPbIE
cocTaBisioT cnenuduky npeamera XUMU L.

4. «KanennapHo-TemaTHyeCcKoe TUIaHUpOBaHuEe». B TaHHOM pa3zerne oTpakeHbl:

Te€Ma U TUIl YPOKa B TEME;

6a30Bble MOHATHUS, U3y4aeMble Ha YPOKE;

XapaKTepUCTHKA OCHOBHOTO CO/Iep KaHUsI TeMbI (Ha ypoBHE popmupyembix YV [1);
OCHOBHBIE BUJIbI ACATEIBHOCTH U POPMBI pabOThI 00YJaIOLINXCS HAa YPOKE;

TBOpYECKasi, UCCIIEJ0BATENbCKasA, IPOEKTHAs AESITENIbHOCTh 00Y4aIOIINXCS;

(OopMBI KOHTPOJISI HA YPOKE.

5. «Ilnanupyemble pe3yabTaThl yueOHOU AESITeIbHOCTHY, KOTOPbIE MPECTaBIEHbI HA 0a30BOM
(«y4eHMK Hay4yUTCS») U MOBBIIICHHOM («Y4YE€HUK MOJIYYUT BO3MOXKHOCTh HAYUUTHCS») YPOBHAX
OCBOEHUS MaTeprana OCHOBHOM IIKOJIbI IO XUMHH.

6. «Y4eOHO-MeToInYecKoe 1 MaTeprallbHO-TEXHUUECKoe obecneueHrne 00pa3oBaTeIbHOTO Mpo-
1ecca, TJe 1aeTcs XapakTepuCcTHKa HEOOXO0AUMBIX Cpe/icTB 00ydeHHUs U yd4eOHOro o0opynoBa-
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HUS, 00€CIICUNBAIOIINX PE3YIbTATUBHOCTD NPENOJaBaHUs XMMUU B COBPEMEHHOH IIIKOJIE.

K mporpamme mpeiiokeHo MeCTh MPUITOKESHHIH:

1. Kputepun onieHUBaHMS Pa3IMYHbIX POBEPOYHBIX PadOT.

2. Bugael 3apannii, popMUPYIOIMX YHUBEPCATbHBIC YICOHBIC JCHCTBUS.

3. [NamsaTka aiis yuntens «Yemy yunts? Kak yuuts? Uero oxunars?»

4. YHuBepcaibHble yueOHbIE JeMCTBUSI, BHIIOIHAEMbIC YUAIIUMUCS Ha YpOKax 10 U3y4e-

HUIO HOBOT'O Marepuaia.

5. 3agaHus 411 OUEHKH TOCTHKEHUS IUIaHUPYEMBIX PEIMETHBIX PE3YyIbTaTOB.

6. MeranpeameTHbIe 33124 Ha (POPMHUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX JICHCTBUI.

7. TexHoyoruueckast Kapta ypoka, CooTBeTcTByroIiero tpedosanusim ®I'OC.

1. ObBIIAA XAPAKTEPUCTUKA TIPEIMETA

XuMus, KaKk OffHa U3 OCHOBOIIOJIATAIOIINX 00IacTel €CTEeCTBO3HAHUS, IBIISETCS HEOTHEMIIEMOM

9acThI0 00pa30BaHMs MIKOJHHUKOB. LIIKOIBHBINA Kypc XUMHH BKIIFOYaeT 00bEM XUMUYECKHUX 3HA-

HUHN, HEOOXOAUMBIH 7151 GOPMUPOBAHUS B CO3HAHUH IIKOJIHHUKOB XUMHUYECKON KapTHHBI MUPA.

Xumudeckoe 00pa3oBaHre HEOOXOIMMO TAKXKE JUIsl CO3aHUs Y IKOJIBHUKA OTYCTIUBBIX MPET-

CTaBJICHUM O POJIM XMMHUU B PEIICHUH 3KOJIOTMUYECKUX, CHIPhEBBIX, YHEPTETUYECKHUX, TPOIOBOJIb-

CTBEHHBIX, METUIIMHCKUX ITpo0sieM yenoBeuecTBa. Kpome Toro, onpeeneHHblii 00beM XuMHuye-

CKUX 3HAHUM HEOOXOIMM KaK JIJIsl IOBCEIHEBHOM KHU3HU, TaK U JUIS IEATEILHOCTH BO BCeX 00a-

CTSIX HayKH, HAPOJIHOTO XO35MCTBA, B TOM UHCJIE HE CBA3AHHBIX C XUMHEW HENOCPEACTBEHHO.

N3yuas xumuto, yqaiuecs y3HatoT O MAaTEpUaIbHOM €IMHCTBE BCEX BEILIECTB OKPYKAIOIIETO

MuUpa, 00yCIIOBJIEHHOCTH CBOWCTB BELIECTB UX COCTaBOM M CTPOEHHUEM, I03HABAEMOCTH U MPEICKa3yeMOCTH XUMUYECKUX sBJIeHUH. [103TOMY KaXKIbIii
YeN0BEK, )KUBYIINI B MUpE BEIIECTB, JOKEH UMETh OCHOBBI (DYH/IaMEHTATbHBIX 3HAHHUM 110 XUMUU (XUMUYECKasi CHMBOJINKA, XUMUYECKUE TIOHSTHU S,
(aKTbl, OCHOBHBIE 3aKOHBI U TEOPHH ), TO3BOJISAIOLINE BBIPAOOTATh MPEACTABIECHUS O COCTABE BEILECTB, UX CTPOEHUH, IPEBPALLEHUSIX, TPAKTUIECKOM
UCIOJIb30BaHUH, a TAK)KE 00 OMACHOCTH, KOTOPYIO OHH MOTYT IPEACTABIATh.

N3yuenune CBOMCTB BEIIECTB M UX MPEBPAIICHHI CIIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIIII-

JIeHUs, a MpaKTU4Yeckas paboTa ¢ BelecTBaMu (J1abopaTOpPHBIE ONBITHI) — TPYI0JIIO0HI0, AKKYPaTHOCTH M coOpaHHOcTH. Ha mpumepe Xumuu yyaiuecs
MOJIy4aroT MPEJICTABICHUS O METOAaX MO3HAHMS, XapaKTEPHBIX JJIsi ECTECTBEHHBIX HAYK - SKCIIEPUMEHTAILHOM U TEOPETHUYECKOM.

[TosToMy B paGoueil mporpamme 1o XMMHMHU HallUTM OTPa’keHUE OCHOBHBIE CO/IEP)KATENIbHBIE JIH-

HUU:

v/ BEIIECTBO — 3HAHUS O COCTABE U CTPOCHUH BEIIECTB, MX BAKHEHIINX (PU3HUECKUX U XUMHIECKHX CBOMCTBAX, OMOJIOTHIECKOM JICHCTBHUM;

v\ XUMHYECKas PeaKiis — 3HaHUs 00 YCIOBUSAX, B KOTOPBIX MPOSABIISAIOTCS XUMUUYECKUE CBOWCTBA BELIECTB, CII0OCO0aX YIPABJICHUS XUMUIECKUMH
IIpoLeccamu;



v IpUMEHCHHE BEIIECTB — 3HAHUSI M OIBIT IIPAKTHIECKOM JESITEIBHOCTH C BEIECTBAMHE, KOTOPbIE HAKOO0JIEE YaCTO YIOTPEOIISIOTCS B
MOBCETHEBHOM JKU3HH, ITMPOKO UCTIONB3YIOTCS B IPOMBIIIJIEHHOCTH, CETLCKOM XO0341CTBE, HA TPAHCIOPTE;

v S3BIK XUMHH — CHCTEMA BKHCUIIINX MMOHSITHIA XMMHU U TEPMUHOB, B KOTOPHIX OHH OIKCHIBAIOTCS, HOMCHKJIATYpa HEOPTaHMYECKHUX BEIIECTB, T. €.
UX Ha3BaHUS (B TOM YMCIIE U TPUBHAIBHBIC), XUMUYECKHE (POPMYJIIbI U ypaBHEHUS, a TAK)Ke IIPaBUJIa MepeBoia MH(OPMALIUU C €CTECTBEHHOTO SI3bIKa
Ha SI3BIK XUMHH U 00paTHO.

[TockonbKy OCHOBHBIE CO/IEp KaTeIbHbIE IMHUU HIKOJIBHOTO Kypca XUMHUHU TECHO Ieperiie-

TEHBI, B IPOrpaMMe COJIep)KaHHe MPECTABICHO HE MO JIMHUSAM, a 10 pasnenaM: «OCHOBHBIE OHATUS XUMHUH (YPOBEHb aTOMHO-MOJICKYIISIPHBIX
npeacraBieHuil)», «llepuoanueckuii 3aKOH U epuoInyeckas cucreMa xumuueckux snemenToB Jl. 1. MenzgeneeBa. CTpoeHue BeliecTBay,
«MHoroo0Opa3ue XMMHYECKHX peakiuii», «MHOTooOpa3ue BEIECTB.

Kypc xumuu 8 knacca nsyvaercs B J1Ba 3Tara.

V' TlepBslii 3Talm — XUMUSL B CTATHKE, Ha KOTOPOM PACCMATPUBAKOTCS COCTAB M CTPOEHHE aTOMa U BemecTBa. Ero OCHOBY COCTABIIAIOT CBEICHUS O
XUMHUYECKOM dJIeMEHTe U (JOpMax ero CylecTBOBaHUS — aTOMaX, M30TOMAaX, HOHAX, IPOCTHIX BEIIECTBAX M UX BAKHEUIIUX CO-

eNMHEHMSIX (OKCUIaX U APYTHX OWHAPHBIX COSNMHEHHSX, KHCIOTaX , OCHOBAHHSIX M COJISIX),

CTPOCHHH BEIIECTBA (TUIIOJIOTMH XMMHUECKHUX CBSI3€H U BUIAX KPUCTAIUITMUECKUX PEUIETOK).

v Bropoii sTan — XUMHS B IHHAMHKE, Ha KOTOPOM YYaIHECs 3HAKOMSTCS ¢ XUMUYECKUMHU PEAKIUAMU KaK (pyHKIMEH COCTaBa U CTPOCHHSI
YYaCTBYIOIIMX B XMMHUYECKUX MPEBPAILICHUSIX

BELIECTB U UX Kiaccuukanuu. CBolicTBa KUCIOT, OCHOBAaHUH U COJIEN cpa3y paccMmarp U-

BalOTCA B CBETE TEOPHUH JEKTPOIUTUUECKOM nucconnanuu. Kpome aToro, cBoiicTBa Kuc-

JIOT M COJICH XapaKTEePU3YIOTCS TAKXKE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX TIPO-

I[ECCOB.

B xypce 9 knacca BHayasie 000011at0TCs 3HAHUS YYAIIUXCS 110 Kypey 8 Kiacca, anodeo3oM

KoToporo sBisgercs [lepuoanyeckuii 3akoH u [lepuonuyeckas cucremMa XUMHUECKUX HJIEMEHTOB

. 1. MenneneeBa. Kpome Toro, 06001aroTcsi CBEICHUS 0 XUMUUECKHUX PeaK IUSIX U UX Kiac-

cu(UKaIMU — 3HaHUA 00 YCIIOBHSX, B KOTOPBIX MPOSBISIOTCS XUMHUECKUE CBOICTBA BEILIECTB,

M CII0C00ax ynpaBJieHHUsS XHMUYECKHMH TPOIIecCaMy. 3aTeM pacCMaTpPUBAIOTCS OOIIUE CBOW-

CTBa METAJUIOB M HeMeTaJuIOB. [IpHUBOATCS CBOMCTBA IIEIOYHBIX M LIETOYHO3EMEIbHBIX Me-

TaJIJIOB U TJIOT€HOB (IIPOCTHIX BEIIECTB M COCMHEHNH ), Kak HanboJee SpKuX MpeICTaBuTeIeH

3THUX KJIACCOB JIEMEHTOB, U UX CPaBHUTEINIbHAs XapakTepucTHka. B kypce moapoOHO paccmarpu-

BAaIOTCS COCTaB, CTPOCHHUE, CBOMCTBA, IMOIyYeHUE U TPUMEHEHNE OTACITbHBIX, B)KHBIX B X035 -

CTBEHHOM OTHOILIEHUH BELIECTB, 00pa30BaHHbIX JIEMEHTaMU 2—3-T0 MIEpHUOJIOB.

2. MECTO IIPEAMETA B YYEFHOM ITJTAHE

OcobeHHOoCTH coiep kaHus Kypca «XUMUs» SBIISIOTCS TJIaBHOM MPUYMHOM TOT0, 4TO B Oa-

3UCHOM y4eOHOM (00pa3oBaTebHOM) TUTAHE 3TOT MPEIMET MOSBIISECTCS MOCICIHUM B Py €CTe-



CTBEHHOHAYUYHBIX JUCIHILINH, ITOCKOJIBKY JJISI €r0 OCBOCHUS TKOJIBHUKH JTOJIKHBI 001a/1aTh HE

TOJIBKO OMpEIeNIEHHBIM 3aI1acoM MPEeABAPUTEIbHBIX €CTEeCTBEHHOHAYYHbBIX 3HAHUA, HO U JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIICHUEM.
Pabouas nmporpamMMa Kypca XUMHH I OCHOBHOH LIKOJIBI pa3paboTaHa ¢ y4eTOM NepBOHAYAIIb-

HBIX IPECTABICHUN O MUPE BEILIECTB, MOIYYECHHBIX YUAIIUMUCS B HAUaJIbHOM LIKOJIE IPU U3YYEHUU OKPYKAIOIIETO MUPA, U MEXIPEAMETHBIX CBSI3Ei
¢ Kypcamu ¢usuku (7 kiacc), ouonoruu (5-7 knaccer), reorpaduu (6 K1acc) ¥ MaTeMaTHKH.

[Ipennaraemast mporpamma, XOTsI © HOCUT OOIIEKYJIbTYPHBIN XapakTep U HE CTaBUT 3a-

nagy npoecCHOHAIBHON MOATOTOBKM 00YJaIONUXCsl, TEM HE MEHee, TI03BOJISIET UM OTpe/ie-

JUTHCS ¢ BBIOOPOM Ipoduiist 00ydeHUs B CTApIICH MIKOJIE.

B cooTBercTBUY ¢ 6a3MCHBIM yueOHBIM ITAHOM Ha U3y4YeHHE XUMUH B § 1 9 Kiacce 0TBO-

IUTCS 10 2 yaca B HeZlelto, 68 4acoB B IO, TP HOPMATUBHON MPOJOHKUTEIBHOCTH y4eOHOro rofa B 34 yueOHble Hepenu. Takum o0pa3oM, Bpems,
BBIJIEIIIEMOE PaboUeil MporpaMMoi Ha N3ydeHHe

xumuu B 8-9 kitaccax, cocrapiser 136 yacoB, u3 HUX 5 yacoB pe3epBHbIe (B 8 kinacce — 1 vac, u B 9

Kiacce — 4 Jaca).

CopepxaHue U3y4aeMoro mo nporpaMMe MaTepuasa COCTOUT U3 JBYX YacTeu:

v/ 1epBas — MHBAPHAHTHAS 9aCTh, KOTOPAst IOJHOCTHIO BKIFOUYAET B CE0S COEPIKAHUE TIPH-

MepHO# nporpamme 1o xumuu (102 gaca),

v/ BTOpas 4acTh — BapUaTHBHAs, OHA UCIIOJIL30BAHA JIJIsl YBEIMYEHHS YKCJIA YaCOB HA U3yYe-

HUE MHBapuaHTHOM yactu (34 Jaca): paboyas mporpamma 0oJiee 4eM B J1Ba pas3a yBEIMUHUBAET

BpeMs1, OTBEACHHOE TPUMEPHOI MPOrpaMMOi Ha n3ydeHue paszzaena «MHoroobpasue Be-

mecTB» (Kypc XuMuu 9 kiacca). 910 00bsICHIETCS HEOOX0IMMOCThIO OCHOBATENHHO O0Tpabo-

TaTh BAKHEHIITNE TEOPETUIECKHE TTOJIOKEHHS Kypca XUMHUH OCHOBHOM IIIKOJIBI HAa O0TaTOM

(haKTONOrMUeCKOM MaTepualie XMMHH 3JIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB.

IEJIA U 3AJIAYU KYPCA XUMHWM OCHOBHOM HIKOJIBI

OcHoBHOE 00111ee 00pa3zoBaHne — BTOpas CTyMeHb o01ero oopasopanust. OqHON U3 Bax-

HEHIIMX 3a7]a4 ATOT0 dTarma ABISETCS MOArOTOBKA 00YUaOIUXCsl K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY dKU3HEHHOTO U MPOo(ecCrnoHaIbHOTO
nytu. O0y4varomuecs JOKHBI HAYYUThCSI CAMOCTOSATEIBHO CTABUTH LIENU M ONPENENSATh MYTH UX JOCTHKEHUS, UCII0Ib30BaTh MPUOOPETEHHBIN B
IIIKOJIE OTIBIT IEATEIHHOCTH B pEeabHOM XKU3HH, 32 paAMKaMHU y4eOHOT0 TpoIiecca.

I'1aBHbIE e OCHOBHOIO 0011ero 00pa3oBaHus:

1) (bOpMI/IpOBaHI/Ie HEJIOCTHOI'O MpCACTABJICHUA O MUPEC, OCHOBAHHOI'O Ha HpHOGpeTCHHLIX
3HAHUAX, YMCHUAX U croco0ax JACATCIIBHOCTH,



2) npuoOpeTeHNE ONbITa Pa3HOOOPA3HOM ACATEIBHOCTH, TIO3HAHUS U CAMOIIO3HAHMS;

3) NOArOoTOBKA K OCYILIECTBICHUIO OCO3HAHHOI'O BbIOOpa MHAMBUIyalbHOI 00pa3oBarTeb-
HOW WK IPO(eCCHOHATBHOMN TPAaEKTOPHUH.

Bosb11oi BKJIa B 1OCTHKEHUE ITIaBHBIX 1ieJIell OCHOBHOTO 0011ero 00pa3oBaHUsl BHOCUT

W3YYCHHE XUMHH, KOTOPOE MPU3BAHO 00CCIICUYUTh PEIICHHUE CIICTYIOIINX HeJIei:

1) bopMupoBanme CUCTEMBI XUMHYECKHUX 3HAHUH KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOW KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTU O0y4aroumxcs, (GOpMUPOBAHUE Y HUX TYMAHUCTUYECKUX OTHOLIECHUH U

IKOJIOTHYECKH 11€1eCO00pa3HOT0 MOBEJACHUS B OBITY M TPYIOBOMU JACSITEILHOCTH;

3) BbIpabOTKA MOHMMAaHHUSI OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTHH XUMHH, a TaKke (OPMUPOBAHUE OTHOIICHUS K XMMHUU KaK K BO3MOKHOM obnactu
OyaylIel MpakTUYECKOU e TEIIbHOCTH;

4) hbopmupoBaHue ymMmeHHs 0€3011acCHOT0 OOpaIleHHsI ¢ BEIECTBaMH, UCIIOJIb3yEMBbIMH B ITOBCE-

JTHEBHOM >KU3HU.

OcHoBHbIE 3aA4a4M U3YUCHUS XUMHUH B IIIKOJIC:

v’ ¢bopmuposamp y o0ydaroIMXCs YMEHHUS BUAETH M IOHMMATh LIEHHOCTH 00pa3oBaHusl, 3Ha-

YUMOCTh XUMHYECKOTO 3HAHUS VISl KXKJO0TO YeJI0OBEKa HE3aBUCUMO OT €Tr0 PO(EeCCHOHANBHOMN ACSITEIIbHOCTH;

V' ¢hopMupO8amb NpeaCTaBIEeHNs O XUMUYECKOM COCTABIIAIOIIEH €CTECTBEHHOHAYYHOM KapTHHBI MUPA; YMEHHS O0BACHATH OOBEKTHI M POLECCH
OKpY>Karollen IeMCTBUTEIIBHOCTH, UCIIONB3YS U1l 3TOI0 XUMUYECKHE 3HAHMUS;

V' osnadesamb MeTOJAMU HAYYHOIO IMO3HAHMS IS O0BACHEHHS XMMUYECKUX ABICHUHN U

CBOMCTB BEILECTB, OLIEHKH POJIM XUMUHU B PA3BUTHUU COBPEMEHHBIX TEXHOJIOTUI U MOJIyYEeHHH HOBBIX MaTEPUAIIOB;

v’ 8ocnumbi8amp yOeKIEHHOCTh B TO3UTHBHOM POJIM XUMHHU B KM3HH COBPEMEHHOTO 00IIe-

CTBa, HEOOXOIMMOCTH IPaMOTHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO M OKPYXKAIOIIeH cpene;

V' [IPUMEHSIMb TOJyYeHHbIE 3HAHUM [T GE30IIaCHOTO MCIOIb30BaHMS BEIIECTB U MATEPUAIIOB B OBITY, CEJILCKOM XO03SMCTBE U HA MPOM3BOJICTBE,
pelIeHNs TPAaKTUYECKHUX 3a7a4 B TOBCETHEBHOMKU3HU, TPEAYNPEKICHUS ABICHUN, HAHOCSIIMX BPE 3I0POBBIO YEIIOBEKA U OKPYKAIOIIEH CpEAE;
v\ paseusamhb 103HaBaTENbLHBIE HHTEPECH], MHTEIIEKTYaIbHBIE U TBOPYECKUE CIIOCO0-

HOCTH YYalIUXCS B MPOLIECCE U3YUEHUS] UMU XMMHUUYECKON HAyKH U €€ BKJIaJa B COBPEMEHHBII

HAaY4YHO-TEXHUYECKUH IIPOrpecc;

V' ¢bopmMupo8amb BaKHEUIINE JTIOTHUECKUX ONEPAIINii MBIIUIEHNS (QHAIN3, CHHTE3, 0000-

IIeHUE, KOHKPETU3aIlKsl, CPABHEHHE U JIP.) B MPOIECCE MO3HAHUS CUCTEMbI BaXKHEHIIINX TTOHS-

THM, 3aKOHOB U TEOPUH O COCTABE, CTPOCHUU U CBOMCTBAX XMMHUYECKUX BEILIECTB;

V' osriadesamp KIOYEBBIMU KOMIIETEHIMAMHE (YyueOHO-IT03HABATEILHBIMU, HH()OPMAIIHOH-

HBIMU, [IEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMHU ).

PE3YJbTATHI OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM IMPOT'PAMMBI



OCHOBHOI'O OBIIEI'O OBPA30BAHUS 110 XUMUHU

[Ipu u3yyeHrr XUMUU B OCHOBHOM IIKOJIE 00ECIeUNBAETCS JOCTHKEHHUE JTMUHOCTHBIX,, ME-
TanpeaMETHBIX U MIPEJAMETHBIX PE3yIbTaTOB.

JInyHOCTHBIE:

1. B leHHOCTHO-OpUEHTAIMOHHOM cdepe:

v BOCIUTaHHUE YyBCTBA FOPAOCTH 3a POCCHICKYIO XMMHYECKYIO HAYKY, TYMaHM3Ma, II03UTHBHOI'O
OTHOILIEHUS K TPYNY, LIEJICYCTPEMIICHHOCTH;

v pOpMHPOBaHKE IEHHOCTH 30POBOTO M O€30IIaCHOI0 00pa3sa )KU3HU; YCBOSHUE TIPABHI WH M-
BU/IyaJIbHOTO U KOJUIEKTUBHOT'O O€30M1aCHOTO MOBECHUS B UPE3BbIYaHBIX CUTYAIUSAX, YTPO-
YKAIOIIUX KU3HH U 3JJ0POBBIO JIFOAEH;

V' (hopMHpPOBaHKE IKOJOTHIECKOTO MBIIIICHHS: YMEHHS OLCHUBATH CBOIO JIEATEILHOCTD | TI0-
CTYIIKHU JAPYTHUX JIFOJICH C TOUKH 3PEHUSI COXPAHEHHUsI OKPYKAIOIICH CPEIbl - TapaHTa KU3HU U
Onarormnoiydus Jrofei Ha 3emie.

2. B TpynoBoti cdepe:

v BOCIIMTaHHE FOTOBHOCTH K OCO3HAHHOMY BHIOOPY JajIbHEMHIIIEN 00pa30BaTeIbHON TPACKTOPHH.
3. B no3naBarenpHO# (KOTHUTUBHOM, MHTEJUICKTyaJIbHON) cdepe:

V' (hopMUpOBaHKE YMEHHs YIPABIATH CBOEH IMO3HABATEILHOM A€ATETBHOCTHIO;

v pa3BuTHE COOCTBEHHOIO LIEJOCTHONO MUPOBO33PEHHS, TOTPEOHOCTH M TOTOBHOCTH K CaMOOOPa30BaHMIO, B TOM YHCJIE M B paMKax

CaMOCTOSITEILHOMI JCATCIIbHOCTH BHC IIKOJIBI,

v' (hOpMHUPOBaHHE OCHOB DKOJIOTHYECKOM KYJILTYPhI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO DKOJIOTHUYECKOTO MBILIIEHHUS, PA3BUTHE OIBITA
HKOJIOTMYECKU OPUEHTHUPOBAHHON PeIICKCUBHO-OIICHOYHON U MPAKTUYECKON EATENBHOCTH B )KU3HEHHBIX CUTYaIUsX.

MeTaﬂpe}]MeTHbIe:

v HCHONTB30BaHHE YMEHUI U HABBIKOB PA3MYHBIX BH/IOB [TO3HABATEIILHON [EATEIbHOCTH, IPUMEHEHHE OCHOBHBIX METO/IOB MO3HAHUS (CHCTEMHO-
MH(OPMALIMOHHBIN aHAIN3, MOJIETUPOBAHUE) JUISl U3YUEHMSI PAa3JIMYHbBIX CTOPOH OKpYXKarolle 1eiCTBUTENbHOCTH;
v HCHONIB30BaHHE OCHOBHBIX HHTEIUICKTYaIbHBIX OMEpalinii: popMyIHpOBaHUE TUTIOTE3, AHAIN3 U CHHTE3, CPaBHEHHUE, 0000IIeHH e,

CUCTCMAaTHU3alus, BBIABJIICHUC TPUYINHHO-CICACTBCHHBIX CBSISGfI, IIOHUCK aHAJIOI'OB,

V' yMeHHE reHepHPOBaTh MIEH M ONPEIENIATh CPEACTBA, HEOOXOIMMBIE [T X PEeaTU3alliH;

v\ yMeHHE ONpPENENATh LM U 3a[a491 JIeATEILHOCTH, BEIOUPATh CPEICTBA pealn3aliy LEed U
MIPUMEHSITh UX Ha MMPAKTHKE;

v HCITOJIB30BAHUE PA3JIMYHBIX UCTOYHUKOB JJIA MMOJTYYCHHA XUMHAYECKOM I/IH(i)OpMaHI/II/I.
[Mpeamernsbie:

1. B mo3naBarensHO# chepe:



v 3HaHHWE ONpEEICHUH H3YYEHHBIX TIOHATHH: YMEHHE ONMCHIBATE JIEMOHCTPAIMOHHBIE H CAMOCTOSATEIBHO IPOBEIECHHBIE XUMUYECKHE
AKCIIEPUMEHTBHI, UCIIONb3YS I 3TOTO POIHOM SI3BIK U A3BIK XUMUMU;

v\ yMeHHE pa3aMyarh U3yYEHHBIE KIACChl HEOPraHMYECKUX COEAMHEHUI, IIPOCTHIE U CIOKHBIE

BEIIECTBA, XUMHUYECKHE PEaKIUH, OMUCHIBATD UX;

v\ yMeHHe KIacCu()UIMPOBATh U3yYEHHBIE OOBEKTHI U SBJICHMS;

v COCOOHOCTH JI€J1aTh BBHIBOJIBI H YMO3AKITIOUEHUS U3 HAOIIOICHHUI, H3YYEHHBIX XUMHUUYECKMX 3aKOHOMEPHOCTEN, IPOrHO3UPOBAThH CBOMCTBA
HEU3YYCHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMU M3YyUCHHBIX;

v\ yMeHHE CTPYKTYPHPOBATh U3YYEHHBIH MAaTEPUAl M XUMUYECKYIO HH(DOPMAIIUIO, TIOJYYEHHYIO U3 IPYIUX UCTOYHUKOB;

v yMeHHe MOJIEIUPOBATH CTPOCHHUE aTOMOB DJIEMEHTOB 1-3 MEPHOJIOB, CTPOEHHE MTPOCTHIX MOJIEKYIT;

2. B ieHHOCTHO-OpHEHTAIIMOHHOMN cepe:

v\ yMeHHE aHaJIM3UPOBATh U OLIEHMBATH MOCIEICTBUS /IS OKPYKAIOILEH cpe/Ibl OBITOBOM U IPOM3BOACTBEHHOM JIEATENLHOCTU YEIOBEKA, CBI3aHHOM
C mepepabOoTKOI BEIECTB;

3. B TpynoBotii cdepe:

v" (hopMHUpPOBaHME HABBIKOB IIPOBOMTH XMMHUYECKUI IKCIICPHMEHT;

4. B cihepe Oe30macHOCTH KU3HEACITCITLHOCTH:

v\ yMeHHe pa3aMyarh OlacHbIe U O€30MacHbIE BEIIECTRA,;

v\ yMeHHE OKa3bIBaTh MIEPBYIO IOMOIIb IIPH OTPABJICHHAX, 0)KOTaX U IPYTHX TPAaBMaX, CBA3aHHBIX C BEIIECTBAMU M JIAOOPATOPHLIM 00OPYI0BAHHEM.

ONUCAHME HEHHOCTHBIX OPUEHTUPOB COJIEPKAHUS YYEBHOI'O IMMPEJMETA

VY4eOHblIil mpeaMeT «XUMHUSI», B COAEPHKAHUU KOTOPOTO TJIaBHBIMU KOMIIOHEHTaMU SIBJISIOTCS

Hay4HbIe 3HaHUS M HayYyHbIE METO/IbI TO3HAHUS, TIO3BOJISIET MPOOYKAATh Y yHalUXCcs YMOLMOHAIBHO-1IEHHOCTHOE OTHOIIEHUE K U3y4aeMOMY
Matepuaiy. B pe3ynbraTe yueOHOro npouecca co3AatTces yCIoBus Ui popMupoBaHus cucteMsl LieHHocTel. [1o3HaBarenbHas pyHKIus yaeOHOTOo
npeaMeTa «XUMUs 3aKI0YaeTCsl B CIIOCOOHOCTH €ro co/iepKaHusl pa3BUBATh LIEHHOCTHBIE KAUeCTBa y YJalUXCs.

ITo3HaBaTenbHBIE HIEHHOCTH:

OMHOWweHue K:

v\ XUMHYECKUM 3HAHHUAM KaK OJJHOMY U3 KOMIIOHEHTOB KYJILTYPHI YEJIOBEKA HAPSY C APYTUMH €CTECTBEHHOHAYYHBIMH 3HAHHSIMU;

v OKpyXaloleMy MUPY KaKk MUPY BEIIECTB U MPOUCXOISAIINX C HAMH SIBIICHUIA;

v T03HABATEJIBHOMN JAEATENBHOCTH (KK TEOPETHYECKOM, TaK U HKCIIEPUMEHTAIILHOM) KaK HCTOYHUKY 3HAHUIA;

rNnoHUMaHue:

V' 00BEKTHBHOCTH W JOCTOBEPHOCTH 3HAHMUIT O BEIIECTBAX U MPOUCXOIAMINX C HUMH SIBJIEHHSAX;

v CHOXHOCTH M OECKOHEYHOCTH TIpOIlecca MO3HAHHS (Ha PUMEPe HCTOPUU XUMHUIECKUX OTKPBITHIA);

v/ JIeiiCTBUS 3aKOHOB MPUPOJIBI M HEOOXOIMMOCTH UX yueTa BO BeeX cepax JAesATENLHOCTH YeI0BEKa,;



v\ 3HauEHHSA XMMHUYECKUX 3HAHUI JIS PEIICHUS III00aIbHBIX IPOOJIEM YeIoBeYeCTBa (IHEPTETUYECKOM, CHIPHEBOM, TPOI0BOILCTBEHHOM, 3/0POBbS H
JTOJITOJICTHS YEIOBEKa, TEXHOJOTUUECKHUX aBapuid, TJTI00AIbHON SKOJIOTHH U JIp.).
IennocTu Tpyaa u ObITAa:

OTHOIIICHUE K TPY/IOBOM JACATEIHHOCTH KaK €CTECTBEHHON (DM3NYECKON M MHTEIUICKTYaIbHON MOTPEOHOCTH, TPYY KaK TBOPUECKOM JACSITEIHHOCTH,
MO3BOJISIONIECH MPUMEHSTh 3HAHUS HA ITPAKTHUKE;
v\ COXpaHEHHUE U MOIEPKaHUEe COOCTBEHHOIO 310POBbS U 310POBbs OKPYKAIOLIKX, B TOM YKCJIE€ OPraHU3al|s IIMTAHUS C Y4ETOM COCTaBa U
SHEPreTUYECKON EHHOCTH IHILIH;
v\ co0IroeHne mpaBmi 0€30I1aCHOTO MCIOIb30BaHMs BELIECTB (JIEKAPCTBEHHBIX IIPENApaToB, CPEACTB OLITOBOM XMMUM, IECTULIHIOB, TOPIOUE-
CMa30YHBIX MaTE€PUAJIOB U JIp.) B IOBCEIHEBHOM KU3HHU;
v\ 0CO3HaHME JOCTHUIKEHHMS JIMYHOTO YCIIEXa B TPYAOBOM JEATEILHOCTH 3a CUET COOCTBEHHON KOMIIETEHTHOCTH B COOTBETCTBUU C COLUAIBHBIMU
CTaHJIaPTAMH U TIOCIIEAYIONUM COIMATBHBIM 0JI0OPECHUEM TOCTHKEHUN HAYKHA XUMHUH W XHMHYECKOTO TIPOU3BOICTBA ISl PA3BUTUS COBPEMEHHOTO
oO1iecTBa.
HpaBcTBeHHbIE HEHHOCTH:
v orHouleHue K cebe (0co3HaHue COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO OOLIECTBEHHOTO J0JITa, AUCIUIUNIAHUPOBAHHOCTh, Y€CTHOCTD H
MIPaBJAUBOCTD, TIPOCTOTA M CKPOMHOCTh, HETEPITUMOCTh K HECIIPABEIITMBOCTH, TIPU3HAHUE HEOOXOIUMOCTH CAaMOCOBEPIICHCTBOBAHYS);
v OTHOIIEHHE K APYTUM JIIOsIM (IYMaHU3M, B3aUMHOE YBOKCHUE MEXTY JIFOJbMH, TOBAPHIIIECKas B3aMMOIIOMOIIb M TPeOOBATEILHOCTS,
KOJUIEKTUBH3M, 3200Ta O APYTHUX JIOJIAX);
v oTHOIIEHHE K pUpojie (0epekHOe OTHOLIEHHE K ee GOraTCTBY, HETEPIUMOCTh K HAPYIIEHUSIM 3KOJIOTMYECKUX HOPM U TpeOOBaHMHA,
AKOJIOTHYECKH TPaMOTHOE OTHOIIICHUE K COXPAaHEHUIO Tuapocdepsl, aTMocdepsl, TOUBHI, OMOC(ephl, YSIIOBEYSCKOT0 OpraHN3Ma; OIICHKA JICHCTBU S
BOIIPEKH 3aKOHAM ITPUPOIbI, IPUBOAAIICTO K BOSHUKHOBEHHUIO II100aIbHBIX MTPO0JIeM);
v\ NOHMMaHHE HEOOXOAUMOCTH YBAKUTEILHOIO OTHOIIEHHS K JOCTHKEHHUAM OTE€UECTBEHHON HAYKHU,MCCIEN0BATENLCKOM IEATEIBHOCTH POCCUHCKHX
YUEHBIX-XUMHKOB (MTAaTPUOTHUECKHUE YYBCTBA).
KoMMyHuKaTHUBHbIE HEHHOCTH:
v OTHOIIEHHE K HOPMaM SI3bIKa (€CTECTBEHHOTO U XMMHUYECKOT0) B Pa3IMUHBIX MCTOUYHMKAX HH(opMarmu (nmureparypa, CMU, UurepHer u ap.);
V' NOHMMaHHE HEOOXOAUMOCTH NPUHATHS PA3JIMUHBIX CPEACTB U IIPHEMOB KOMMYHHUKAIIUH;
V' NOHMMaHHE HEOOXOJAMMOCTH MOTYYEHUS HH(GOPMAIMH U3 Pa3IMYHBIX HCTOYHUKOB, €€ KPUTHYECKOM OIEHKH, MTOJIHOTO MIIM KPaTKoro (B
3aBUCHMOCTH OT LI€JIN) U3JT0KECHHUS;
v'  NOHMMaHHE BaKHOCTH BEJEHUS JUAIIOTa JIUIS BBIIBICHUS Pa3HBIX TOUEK 3PEHUS HA PACCMATPUBAEMYIO HH(OPMAIIHIO; BHIPAKEHHUS JTMYHBIX OLEHOK
Y CYXKJICHUM; IPUHATHS BBIBOJIA, KOTOPBIH (HOPMHUPYETCS B MPOIIECCE KOMMYHHKAIIUH.
IcTeTHYECKHE IIEHHOCTH:
V' 103UMUBHOE Yy8CMBEHHO-UEHHOCMHOE OMHOWEHUE K: K OKpYKaroIeMy MUPY (KpacoTa, COBEPIIEHCTBO M TAPMOHKSI OKPYKarOIIEN
MPUPOBI M KOCMOCA B LIETIOM); TPUPOTHOMY MUPY BEIIIECTB U UX MPEBPAIIEHUH ); BBITOJIHEHUIO YUeOHBIX 3aa4 KaK K MPOIIecCy, TOCTABISIONIEMY
ACTETUYECKOE YIOBOJIBCTBHUE (KPACHBOE, U3SITHOE PEIICHUE WK JI0KAa3aTEIhCTBO, MPOCTOTA, B OCHOBE KOTOPOH JISKUT TApMOHUS );



v NOHUMaHHE HEOOXOAUMOCTH M300pasKEHHsI MCTHHBI, HAYYHbIX 3HAHUI B UyBCTBEHHOU (hopMe (Harmpumep, B MPOU3BEIACHHUAX HCKYCCTBA,
MOCBSAILIECHHBIX HAYYHBIM OTKPBITHSAM, YUE€HBIM, BEILIECTBAM U UX MPEBPALLICHUSAM).

®OPMbI OPTAHU3AILIUU OBPA3ZOBATEJIBHOT'O ITPOIECCA

OcHoBHO# (hopMOI OpraHu3aIy yuyeOHOTo MpoIecca SBISETCS YPOK B PaMKax KJIaCCHO-

YPOYHOI1 cucTeMbI. B kKauecTBe JOMOIHUTEIBHBIX (POPM HCIOIB3YETCSl CUCTEMA KOHCYIBTAllOH-

HOW MOJIEPKKH, JOTIOTHUTEIBHBIX HHIUBUIYaIbHBIX 3aHATHH, CAMOCTOSATENbHAS paboTa yJaluxcs ¢ UCIOJIb30BAaHHEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUI, BHEYPOUYHAs AEATEIBHOCTD TI0 TPEIMETY.

OO6urre hopMbl OpraHu3auy 00y4eHus: MHAUBUIyaJIbHAas, TapHasi, TPYMIOBasi, KOJJICKTHB-

Hast, PpOHTANIbHAS, KOTOPHIE PEANN3YIOTCS Ha YPOKE, B POEKTHO-MCCIIEI0BATEIbCKOI padoTe, Ha ceMuHapax, KOH(PEpeHIUX, SKCKYPCHAX, IPU
MIPOBE/ICHUH JTAOOPATOPHBIX OTBITOB M MPAKTHYECKUX PadOT, HA 3aHATHAX JICKTHUBHBIX U CIICIIKYPCOB U T.1I.

Tumns! ypoKOB: yPOKH «OTKPBITHS» HOBOTO 3HAHHS; YPOKU OTPAOOTKM YMEHUH U peIICKCUH;

YPOKH 00IIEMETOJ0IOTHIECKON HAIIPABICHHOCTH; YPOKU Pa3BUBAIONIETO KOHTPOJIS.

®opmbl OpraHu3any y4eOHO-HCCIIEI0BATEILCKON AEATEILHOCTH Ha YYeOHbIX 3aHATHIX

YPOK-HCCIIEJ0BaHHE, YPOK-Ta00paTopusi, ypOK-TBOPUYECKUI OTUET, yPOK H300pETaTENbCTBA, YPOK -3aIUTA UCCIEOBATEIbCKUX IPOEKTOB, YPOK-
JKCTIEePTU3a, YPOK «I1aTeHT Ha OTKPHITHEY, YPOK OTKPBITHIX MBICIICH, Y4EOHBIH IKCIIEPUMEHT, IOMAIIIHEE 3aJaHUe UCCIIEJ0BATEILCKOTO XapaKkTepa.

TEXHOJIOT'MX OBYYEHUS

DopMUPOBAHNIO HEOOXOTUMBIX KITFOYEBBIX KOMITIETCHIIHI CIIOCOOCTBYET UCTIOIB30BaHUE
COBPEMEHHBIX 00Pa30BaATEIbHBIX TEXHOIOTUI WM JIEMEHTOB 3TUX TEXHOJIOTHIl:
TEXHOJIOTHH MPOOJIEMHOTO 00yUEHNS,

TEXHOJIOTHS O0y4YeHHS Ha IPUMepe KOHKPETHBIX CUTYaIlUi;

TEXHOJIOTHS pa3BUBAIOLIETO O0YUECHMUS;

texHonoruss PKMUYII (pa3BuTHsi KpUTUYECKOTO MBIIIJICHHUS Yepe3 UTEHUE U MHUCHMO);
TEXHOJIOTHS IPOEKTHON 1 UCCIIEI0BATEILCKON IEATETbHOCTH yUaIlInXCs,
HUKT-texHomoruy;

JAMT-texHonorus (AuIaKkTHIeCKass MHOTOMEpPHAas TEXHOJIOTHS);

MeJaroruka COTpyAHUYECTBA;

TEXHOJIOTHH TUCKYCCHH M TNaJIOTOBBIC TEXHOJIOTHH;

TEXHOJIOTHS Pa3BUBAIOIINX UCCleoBaTenbCKuX 3aaa4 (TPU3);
3I0pOBBECOEpPETaIONINe TEXHOJIOTHH,

TEXHOJIOTHUH UHIUBUAYAIBHOTO O0OYUCHUS;
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TEXHOJIOTHUS TPYMIIOBOrO 00yUeHHUS;

TEXHOJIOTMH UHTETPUPOBAHHOTO O0yUYCHUS;

TEXHOJIOTHUS Pa3HOYPOBHEBOT'O OOYUCHHUS;

TEXHOJIOTHSI UTPOBOTO O0yUYEHUS

TpaaUIIMOHHBIE 00pa30BaTEIbHbBIE TEXHOIOTHH

U IpyTUe, KOTOPHIE MEIaror CYUTAET LieJeco00pa3HbIM MPUMEHSThH B CBOEH padoTe.

MEXAHU3MbI ®OPMUPOBAHUS YHUBEPCAJIbHBIX YUEBHBIX JIEUCTBUN

VYHuBepcanbHbIe yueOHbIC IeHCTBHS (POPMUPYIOTCS B paMKax Y4eOHBIX NIPEIMETOB, B TOM

yucine u npeamera XUMU . Mexanu3mbl ux GopMupoBaHUs 3aJI0KEHBI B UETHIPEX METANPeIMETHBIX IIporpaMMax, BKIIFOUEHHBIX B IPOTpamMmy
00pa30BaTeNbHOTO YUPEHKACHUS:

1. IIporpamMmma «@opMHUpOBaHUE YHUBEPCAIbHBIX YUEOHBIX JEHCTBUII;

2. [Iporpamma «DopmupoBanne MKT-koMreTeHTHOCTH 00y4YatOLIUXCS»;

3. IlporpamMma «OCHOBBI yU€OHO-HCCIEI0BATEIHCKON M MTPOSKTHON JACATEIIEHOCTI,

4. IIporpamMmbl «OCHOBBI CMBICTIOBOTO YTEHHSI U pabOTa ¢ TEKCTOM

YcnoBus u cpenctsa popmupoBanus Y Y l: negarornueckoe oomeHue, yaeOHOe COTPY/IHH-

4eCTBO, COBMECTHAs ACSITeIbHOCTh, PA3HOBO3PACTHOE COTPYIHUYECTBO, POCKTHAS IEATEIHHOCTh Kak (hopMa COTpyIHUYECTBA, TUCKYCCUM, TPEHUHTH,
OOIIHI IPUEM JTIOKA3aTeIbCTBA, PEQIICKCHSL.

M3MEHEHUV S, BHECEHHBIE B ABTOPCKVYIO I[TPOTPAMMY

B nenom conepskanue faHHON paboueil mporpaMMbl COOTBETCTBYET aBTOPCKON IIporpaMmme.

OcCHOBHOE OTJIMYKE €€ OT aBTOPCKOM cOCTOUT B ciieyromeM: B mporpamme O.C. ['abpuens-

Ha MpaKTHYeCKue paboThl CrpyNIUPOBaHbl B OJOKH — XUMHUECKUE MTPAKTUKYMBI, KOTOPbIE TPOBOISATCS MOCIIE U3yYeHHs HECKOJIBKUX Pa3/ieNoB, a B
paboueii mporpaMMe ATH K€ IPaKTHUECKHUe padOThI JAI0TCS MOCIIE U3YUYEHUS TEOPETHUECKOr0 MaTepuasa 1o JaHHON TeMe. DTO U3MEHEHHE MTO3BOJISET:
v/ JlydIie 3aKpenuTh TEOPETHIECKUI MaTepral Ha PaKTHKE;

v 0TpaboTaTh MPAKTHIECKUE YMEHWSI M HABBIKU B HETIOCPEICTBEHHOM CBSI3U ¢ TEOPHEH 0 TEME;

v 5KOHOMHTH BPEMsl Ha UCKIFOYEHHUH JOTIOJHUTEILHOTO MOBTOPCHHSI TEOPUH TIEPE/T MPaKTHYe-

CKOM paboToil.

ANANRNANEN

Paznea 2. COAEP KAHUE ITPOI'PAMMBI
8 ku1acc (2 9 B Hezento, Bcero 68 4, u3 HUX 14 — pe3epBHOE BpeMsl)

BBEJIEHHUE (7 1acos)

[Tpeamer xumun. MeTo el MO3HAHKS B XUMHUH: HAOJIOICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNE.
HcTounnku XuMHUECKON HHPOpMAIINH, €€ TIOTyYeHUe, aHAIU3 U MPEACTaBICHUE eT0 Pe3yIbTa-
TOB.



[ToHsATHE 0 XUMUYECKOM AJIEMEHTE U (JopMax ero CyIeCTBOBaHMS: CBOOOIHBIX aTOMaX,
MIPOCTHIX U CIIOKHBIX BELIECTBAX.

[TpeBpamenus Beniect. OTIUYNE XUMUYECKUX PEAKIUN OT (PU3UUECKUX SABICHUN. Pojb

XUMUU B KU3HH Y€IOBEKa. XeMODUIus U XeMopoOus.

Kpartkue cBegeHust u3 UCTOPUU BO3ZHUKHOBEHUS U Pa3BUTUSI XUMUU. POJIb OT€UECTBEHHBIX
YYCHBIX B CTAHOBJICHUU XMMHYECKOW Haykn — paboTel M. B. JlomonocoBa, A. M. bytneposa, /1.
N. Menneneesa.

XHUMHYECKasi CAMBOJIMKA. 3HAKA XUMUYECKUX 3JIEMEHTOB U PO UCXO0K/ICHUE UX Ha3BaHUM.
Xumuueckue popmyibl. UHIEKCH 1 KO3 duiiueHTsl. OTHOCUTEIIBHBIC aTOMHASI K MOJICKYJISIp-
Has Macchl. [IpoBeieHne pacueToB MacCOBOM JOJIM XUMUYECKOIO 3JIEMEHTA B BELIECTBE HA OCHO-
B €ro ()OPMYIIBI.

[lepnonnueckas cuctema xumuueckux 31meMeHToB 1. M. MeHeneeBa, ee CTpyKTypa: Maible

1 00JIbIIKE IEPUOABI, TPYIIIBLI U NOArpynbl. [lepuonnyeckas cucreMa Kak ClipaBo4yHOE 1ocooue
JUISl TIOJTYYEHHUSI CBEICHUI O XUMUYECKUX 3JIEMEHTAX.

JemoncTpanuu. 1. Mozaenu pa3inyHbIX MPOCTHIX U CIOXKHBIX BelecTB. 2. Komieknus crek-
JITHHOM XUMHU4ecKoil nocyasl. 3. Komnekuus marepruanoB U U3 AU U3 HUX Ha OCHOBE allOMU-
Hus. 4. BzaumogeiicTBue MpamMopa ¢ KUCJIOTON U IOMYTHEHHUE U3BECTKOBOM BOJIBI.
JlabopaTopHblie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAIUNIMYECKUX BELECTB U pac-
TBOPOB. 2. CpaBHEHUE CKOPOCTU UCHIAPEHHUS BOJbI, OJEKOJIOHA U ITHJIOBOTO CIIUPTa € (PUIIBTPO-
BaJIbHOM Oymarm.

IIpakTuyeckune padorsl. 1. [IpaBmia TexHuku 0€30MaCHOCTH MIPH padOTE B XMMHUYECKOM Ka-
ounere. [Ipuemsl oOparenus ¢ 1a00paTOpHBIM 000PYIOBAHHEM U HArpeBaTENbHBIMU MpUOOpa-
MHU.

Hpe}.’[MeTHLIe PeE3yabTaThl oﬁyqemm

VYyamuiicss 10KeH 3HaMb: IPEAMETHl U3yUEHUsl €CTECTBEHHOHAYYHBIX AUCIUIUINH, B TOM YH C-
ne xumun; xumudeckue cuMBoibl: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn,
MX Ha3BaHMs U MPOU3HOLIEHUE.

VYyamuiics 10JDKEH yMemb!

v HCIOJB30BaTh MPH XapaKTEPUCTUKE BEIIECTB MOHATHSA: «aTOM», «MOJIEKYIIA», «XMMUYECKHUI
AIEMEHT», «XUMUYECKUH 3HAK, WK CUMBOID», «BELIECTBOY, «IIPOCTOE BELIECTBOY, «CII0KHOE
BEIIECTBOY, «CBOMCTBA BEIIECTBY», «XXUMUUYECKUE SBICHUSY, «(HU3HUECKUE IBICHUNY, «K0dDdu-
LUEHTBI», «MHJIEKChI», KOTHOCUTEIbHAs aTOMHAs Macca», «OTHOCUTENIbHAsI MOJIEKYJISIpHas
Maccay, «MaccoBast 1015 JJIEMEHTAY;



v 00pammarkcs ¢ 1abopaTopHbIM 060PYIOBAHKEM U HATPEBATEILHBIME PHOOPAMHU B COOTBET-
CTBUHU C [IPaBUJIAMU TEXHUKH 0€30MaCHOCTH;

v/ BBINOJHATH POCTEHIIHE TPUEMBI Pa0OTHI C JIAGOPATOPHBIM 000 PYIOBAHUEM: JTa00PATOPHBIM
HITaTUBOM; CHUPTOBKOIA;

v xiaccH(UIMPOBATH BENMIECTBA [0 COCTABY HA MPOCTHIE U CIOKHBIE;

v/ pasinyath: TeJA U BEIECTBA; XMMHUYECKHUH DJIEMEHT U IIPOCTOE BEIIECTBO;

v ONKCHIBATH: (OPMBI CYIIECTBOBAHUS XUMHIECKUX 3JIEMEHTOB (CBOOOIHBIE ATOMBI, IPOCTHIE
BELIECTBA, CJIOXKHBIE BEUIECTBA); TabnnuHyto popmy [leproanueckoit cuCTeMbl XUMUYECKUX
3JIEMEHTOB; TMOJIOKEHUE 3eMenTa B Tabiuie 1. M, MenneneeBa, HCIONB3Ys 110 HATHUS «IIe-
PHO», «TPYIIay, «rIaBHAs MOArPYINay, «1000YHas MOArPYIINay; CBOMCTBA BELIECTB (TBEP-
JIBIX, KUJIKUX, TA3000pa3HbIX);

V' OOBICHATH CYIIHOCTh XUMHYECKHX SIBJIEHHH (C TOYKH 3PEHHSI aTOMHO-MOJIEKYJIIPHOTO yde-
HUS) ¥ UX MPUHIUIHAIEHOE OTIMYUE OT GU3NUYCCKUX SBIICHUMH;

v/ XapakTepH30BaTh: OCHOBHBIC METOIbI H3yYEHUS €CTECTBEHHBIX JUCIHUILIMH (HAaOIII0ICHHE,
HKCIEPUMEHT, MOACITMPOBAHKE); BEIECTBO 110 €T0 XMMUYECKOH (pOpMyIie COrJIacHO IUIaHy:
KaueCTBEHHBIN COCTaB, TUI BelIeCTBa (MPOCTOE WM CIOXKHOE), KOIMYECTBEHHBIN COCTaB,
OTHOCHTEJIbHAsI MOJIEKYJISIpHAsI Macca, COOTHOILIEHUE MacC JIEMEHTOB B BEIIECTBE, MAcCO-

BBI€ JIOJIM DJIEMEHTOB B BEIIECTBE (7151 CIIO’KHBIX BEIIECTB); POJIb XUMHH (TIOJIOKUTEIBHYIO U
OTPHIIATENIbHYIO) B )KU3HU YEJIOBEKa, apTYMEHTHPOBATh CBOE OTHOLICHHUE K 3TOH Mpodiieme;

v’ BBIYHCIIATH OTHOCHTEIBHYIO MOJIEKYIIIPHYIO MAcCy BEIIECTBA U MACCOBYIO JIOJIFO XMMHUYE-
CKOTO 3JIEMEHTA B COEIMHEHUSAX;

v TIPOBOAWTH HAGIIOICHUS CBOMCTB BEIIIECTB U SIBIICHUH, TIPOUCXOMSIINX C BEIIECTBAMU;

v\ co0mrozarh npaBuiia TEXHUKU O0€30MaCHOCTH IIPU TIPOBEICHUH HAOIIOAEHHI U 1abopaTop-
HBIX OTBITOB.

MeTanpeaMeTHble pe3yJibTAThl 00y4eHUs1

VYyamuiicst 40JKEH YyMemb!

v’ ompeaensTh MpobJIEMBI, T. €. YCTAaHABJIMBATH HECOOTBETCTBUE MEXKTY JKEIAEMBIM U JICHCTBH-
TEIHHBIM;

v COCTaBJIATH CIIOXKHBIN TIJIaH TEKCTA;

v BIIQJIETh TAKAM BUJIOM U3JIO)KEHUS TEKCTA, KaK MOBECTBOBAHMUE;

v T0J pYyKOBOJCTBOM YUYHTEIsI IPOBOIUTH HEMOCPEICTBEHHOE HAOIOICHHE;

v 10J pYKOBOJICTBOM y4HTENs OPOPMIISATH OTUET, BKIFOYAIOIIMIA ONMCAHKUE HAOIIOIEHHS, €10
PE3yNbTATOB, BHIBOJIOB;



v HCHOJI30BaTh TAKOW BUJI MBICIICHHOTO (MI€aJIbHOT0) MOJIEIUPO BaHUs, KAK 3HAKOBOE MOJIC-
JUpOBaHuE (Ha MpUMepe 3HAKOB XUMHUECKUX 3JIEMEHTOB, XUMUUYECKUX POopMyn);

v HCHOJIB30BaTh TAKOW BHJI MaTEPUATIBHOTO (MIPEIMETHOT0) MOICTUPOBAHMS, KaK (PH3HUIECKOE
MOJIeTIUpOBaHue (Ha MpUMepe MOJCIUPOBAHMS ATOMOB U MOJIEKYI);

HOJy4aTh XUMUYECKYIO HH(POPMAITUIO U3 Pa3IMYHBIX HCTOYHUKOB;

ornpeAesnsaTh OOBEKT U aCMEeKT aHAIM3a U CUHTE3a;

OTIpeNeNATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C ACTIEKTOM aHAJIM3a U CHHTE3a;
OCYIIECTBIISITh KAYECTBEHHOE M KOJIMYECTBEHHOE OMMCaHNEe KOMIIOHEHTOB 00BEKTa;
OTIpeNeNIATh OTHOLICHHUS O0BEKTA C APYTUMHU O0BEKTAMU;

OTIpEeIIATh CYIUIECTBEHHbIC TPU3HAKU O0BEKTA.

TEMA 1. ATOMbI XUMHUYECKHUX 9JIEMEHTOB (10 gacos)

ATOMBI KaKk popMa CYIIECTBOBAHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHUS O CTPOE-
HUU aTOMOB. J[0Ka3zareinbCcTBa CI0KHOCTH cTpoeHus: aToMOB. OmbiTel Pesepdopna. [lnanerapuas
MOJEJIb CTPOCHHS aTOMa.

CocTaB aTOMHBIX si€p: IPOTOHBI, HEUTPOHBL. OTHOCHTENbHASI aTOMHAas Macca. B3auMocss3b
MOHSATUHN «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHAs aTOMHAsI Macca.

W3meHeHune yncia NpOTOHOB B si/Ipe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.
V3meHneHue yncna HEUTPOHOB B siApe aToMa — oOpa3oBaHue U30TonoB. COBpeMEHHOE
OIIpe/ICNICHUE MOHATUS «XUMHUECKUH 31eMeHT». Y30Tonbl Kak pa3HOBUAHOCTH aTOMOB OJHOIO
XUMHUYECKOTO JIEMEHTA.

OnexTpoHbl. CTpoeHHE IIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 3JIEMEHTOB MaJIbIX I1€-
puonoB. [IoHsATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[Iepnonnueckas cuctema XuMu4eckux 351eMeHToB /1. 1. Menneneesa u ctpoeHue aToMOB,
¢bu3nvecKkuit CMbICI MOPSIIKOBOTO HOMEpa JIEMEHTa, HOMepa TPYIIIbl, HOMepa Mepro/a.
W3meHeHue yncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHYECKOIO
3JIeMEHTa — 00pa30BaHKE MOJI0KHUTEIbHBIX U OTPUIATEIbHBIX HOHOB. VIOHBI, 00pa30BaHHbBIE
aTOMaMH METaJIOB U HeMeTallyIoB. [IpHunHbI U3MEHEHHSI METANINYECKUX U HEMETAIIIH YECKUX
CBOMCTB B nepuoaax u rpynnax. O0pasoBanue OuHapHbIX coenHeHUH. [ToHsTHE 00 MOHHOM
cBs3u. CxeMbl 00pa3oBaHUs MOHHOM CBsI3U. B3anmoielicTBE aTOMOB DJIEMEHTOB-HEMETAIIIOB
MEXTy co00i — 0Opa3zoBaHME ABYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaneHTHas Hemno-
JSIpHAsi XUMHUYECKasl CBsI3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3aumMoneiicTBre aTOMOB HEMETAIUIOB MEX 1y c000i1 — oOpa3oBaHue OMHAPHBIX COeIMHE-

HUN HEMETaJUIOB. DJeKTpooTpuaTebHOCTh. KoBaneHTHas nonspHas cBs3b. [loHsTHE O Ba-

ANANE NN N



JICHTHOCTHU KaK CBOMCTBE aTOMOB 00pa30BHIBaTh KOBAIGHTHBIC XUMHUYECKHe CBs3U. CocraBie-
Hue ¢popMys OMHAPHBIX COEAMHEHMI 10 BaJIeHTHOCTU. Haxoxk/1eHue BaJIeHTHOCTH 10 (popmyrie
OMHAPHOTO COCTMHCHUSI.

B3aumopeiicTBue aTOMOB METaJIOB MEX1y cO00i — 00pa3zoBaHNe METANINYECKUX KPUCTaI-
710B. [ToHATHE O METATUIMYECKON CBS3H.

JdemoncTpanuu. Mojenu aToMOB XUMHUECKHUX 3J€MEHTOB. lleproanyeckas cucrema Xummuue-
ckux aemeHToB Jl. 1. MenaeneeBa (pa3nuunbie (YOpMBI).

JlabGoparopHbie onbIThI. 3. MoieIMpoBaHUE IPUHIIMIA ACHCTBUS CKAaHUPYIOLIET0 MUKPOCKO-
na. 4. U3roroBieHue Moaeneit MoJieKysl OMHApHBIX cCOeMHEeHU. 5. M3roToBnenue moaenu, ui-
JIIOCTPUPYIOIIEH CBOMCTBA METAJNIMYECKOM CBSI3U.

IIpeaMeTHbIE pe3yJIbTAThI 00y4eHH s

VYyammiics 1OKEeH yMemsb:

v HCIOJIB30BaTh MPH XapaKTEPUCTUKE ATOMOB MOHSTHS: «IIPOTOH», KHEUTPOHY, «DIICKTPOHY,
«XUMHUYECKHH DJIEMEHT», «MaCCOBOE YHCIIO», «A30TOI», «IJIEKTPOHHBIN CIION», «IHEpTETHYE-
CKHUM YPOBEHbBY, «3JIEMEHTBI-METAJUIbI», «3JIEMEHThI-HEMETAIUIbD»; IPU XapaKTEPUCTUKE Be-
IIECTB MOHATHUS «MOHHASI CBSI3b», KMOHBI», KKOBAJICHTHASI HETIOJISIPHAS CBA3bY, «KOBAJICHTHAS
MIOJISIPHASL CBSA3bY, «AJIEKTPOOTPULIATEIbHOCTDY, «BAJIEHTHOCTbY, «METANINYECKAs CBI3bY;

v OIUCHIBAThH COCTAB M CTPOEHUE AaTOMOB DJIEMEHTOB C MOPIAKOBLIMU HoMepamu 1—20 B ITe-
PHOIMYECKOMN chucTeMe XUMHUUeckux 3meMeHToB /. . MeHneneesa;

v COCTaBJIATH CXEMBI PACIIPEIEIEH s DIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSAM B 3JEKTPOHHON
000JI04Ke aTOMOB; CXE€MbI 00pa30BaHUs Pa3HBIX TUIIOB XMMHUYECKOH CBSI3U (MOHHOM, KOBa-
JIEHTHOM, METAITUYECKON);

V' 00OBICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHUX DJIEMEHTOB (3aps/I0B s/IEp
aTOMOB, YMCJIA MJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aMOJHIEMBIX 3JIEKTPOH-
HBIX CIIOEB, PaINYC aTOMA, ANEKTPOOTPULATENBHOCTh, METAJUIMYECKUE U HEMETAINTNYECKUE
CBOICTBA) B IIepHOJIax U Tpynnax (MIaBHbIX moArpymmnax) [leproauyeckoi CUCTEMbI XUMHU-
yeckux anneMeHToB /. 1. Menzenee Ba ¢ TOUKU 3peHUsI TEOPUU CTPOCHHS aTOMa;

v\ CpaBHHBATh CBOMCTBA aTOMOB XUMHYECKHMX DJIEMEHTOB, HAXOAAIIUXCH B OJHOM IIEPUOE HIIH
raBHou noarpymmne [lepuoanyeckon cucteMbl Xumuyeckux anemeHToB /. . Menneneesa
(3apsI0B siIep aTOMOB, YKCTIA DJIEKTPOHOB HA BHEITHEM AJICKTPOHHOM CJI0€, YHCJIO 3aIOJTHS -
€MBIX 3JIEKTPOHHBIX CJIOEB, PAANYC aTOMa, 3JIEKTPOOTPULIATEIbHOCTh, METAINIMYECKUE U HE-
METaJIJINYECKHE CBOMCTBA);

v JlaBaTh XapakTEPHCTUKY XUMHYECKHMX DJIEMEHTOB I10 MX MOJIOKEHUIO B [leproquyeckoi cu-



cTeMe XuMuiecknx anemeHToB J[. V1. MenaeneeBa (XUMUYECKUH 3HAK, TTOPSAKOBBINA HOMED,
MepUOJ, Ipymnna, HOoArpyIna, OTHOCUTEIbHAs aTOMHAsl Macca, CTPOCHUE aTOMa — 3apsij s/1-

pa, YUCIIO IPOTOHOB U HEUTPOHOB B SAPE, 00IIEE YUCIIO AIEKTPOHOB, paclpeesieHue 3Je K-
TPOHOB MO AIEKTPOHHBIM CJIOSIM);

v/ OIpenessTh THI XUMUYECKOU CBA3H 1O (JOpMyIIe BEIECTBa;

v IIpUBOJMTH IPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMU XMMHYECKOM CBSI3H;

v\ XapakTepu30BaTh MEXAHU3MBI 00Pa30BaHKs KOBAICHTHOM CBA3M (OOMEHHBI), HOHHOM CBSI-
3, METAJUIMYECKOH CBS3H;

v/ yCTaHABIMBATH MPUYNHHO-CIICJCTBEHHBIE CBS3U: COCTAB BENIECTBA — THIT XUMHYECKOH CBsI-
34;

v cocTaBisATh GOPMYJIBl OMHAPHBIX COEAUHEHHH 110 BAJIEHTHOCTH;

v\ HaxOIWTh BAICHTHOCTH JIEMEHTOB 10 (POpMyJie GHHAPHOTO COEANHEHHSL.

MeranpeaMeTHble pe3y/ibTaThl 00y4eHUs1

VYyammiics 1OKEH yMemsb:

V' (hopMyaMpOBaTh THIIOTE3Y 10 PEIICHUIO IPOOIIEM;

v/ COCTaBJIATH IUIAH BBIOJHEHHS YUeOHOM 3a1a4u, PEIIEHHs TIPOOIIEM TBOPYECKOTO U MOMCKO-
BOI'O XapakTepa, BHIITOJIHEHUS! IPOEKTa COBMECTHO C YUUTEIIEM;

v’ COCTaBJIATH TE3UCHI TEKCTA,

v’ BJajeTh TAKMM BHIOM U3JIOKEHUS TEKCTA, KaK ONMHCAHHE;

v HCHOJIB30BAaTh TAKOW BUJI MBICIICHHOTO (MI€ATLHOTO0) MOJIEMPOBAHHS, KAK 3HAKOBOE MOJIE-
JTUpOBaHUE (Ha MPUMEpPE COCTABICHUS CXeM 00pa30BaHUS XUMHUYECKOMN CBS3H);

v HCHOJIB30BaTh TAKOW BUJI MaTEPUAIBHOTO (TIPEIMETHOIO) MOJIETIMPOBAHMUS, KaK aHAIOTOBOE
MOZEIIUPOBAHUE;

v HCHOJIB30BaTh TAKOW BHJI MaTEPUATIBHOTO (IPEIMETHOI0) MOIETUPOBAHMS, KaK (PH3HIECKOE
MOJIeJIMpOBaHKe (Ha MpUMepe MoJiesIel CTPOEHHS aTOMOB);

v onpenensTh 00BEKTHI CPABHEHHS U ACTIEKT CPABHEHHS OOBEKTOB;

v’ BBINOJIHATH HETOJIHOE OJHOJIMHENHOE CPaBHEHHE,

v/ BBINOJHATH HETMOJIHOE KOMILUIEKCHOE CPABHEHHE;

v’ BBINOJHATH 17 MOJIHOE OJHONIMHENHOE CPAaBHEHHE.

TEMA 2. IPOCTBIE BEHIECTBA (6 yacoB)

ITonoxxeHne MeTauIoB U HEMETAILIOB B lIeproanyeckoi cucreMe XMMUYECKUX JJIEMEHTOB

. 1. MenneneeBa. Baxxueiimme mpocThie BENMECTBA — METAILIBI (KEJIe30, ATFOMUHUHN, KaTbIlui,
MarHui, HaTpu, kanuii). O0mue ¢pu3nveckrue CBONCTBA METaJUIOB. BaxkH eifine npocTsie Be-
IIECTBa-HEMETAJUIBI, 00pa30BaHHBIC aTOMaMH KHUCIIOpOa, BOJIOPOa, a30Ta, cephl, pocdopa,



yriieposia. MoJieKyJbl IPOCTHIX BEIIECTB-HEMETAIJIOB — BOAOPO/Ia, KMUCIOPO/a, a30Ta, rajore-
HOB. OTHOCHUTENbHAS. MOJIEKYJIIpHAs Macca.

CrocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOIBKUX MPOCTHIX BE-

IIECTB — aJUIOTPONHS. AJUIOTPOIHBIE MOAU(UKAIMK KHcTIopoaa, hocdopa, onoBa. Meraunye-
CKHME€ U HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTEIBHOCTh ATOTO MOHSTHS.
Uucno ABoraapo. KommmuectBo Benectsa. Moib. Monsipaas macca. MoJsipHbIi 00beM Ta3o-
o0pa3HbIX BeniecTB. KpaTHbie € IMHUIIBI H3MEPEHUST KOJTMYECTBA BEIIECTBA — MUJUIUMOJIb U KH-
JIOMOJIb, MUJUTUMOJISIPHAS. M KUJIOMOJISIPHAsI MAacChl BEIIeCTBA, MIJITUMOJISIPHBIN M KHJIOMOJISP-
HBI 00bEMbI Ta3000Pa3HBIX BEIICCTB.

Pacuyetsl ¢ ncrosnb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAS Maccay, «Mo-
JISIPHBIHA 00BEM Ta30B», «IUCIO ABOTAIPO».

Jemouncrpanuun. [Tonydenue o3ona. O6pasibl 6€JI0ro U CEPOro 0J0Ba, OEIOT0 U KPACHOTO
docdopa. HekoTopbie MeTaIbl 1 HEMETAJLIBI C KOJIMYECTBOM BemecTBa 1 Moiib. MOJIsIpHBII
00BeM ra3000pa3HbIX BEIIECTB.

JlaGopaTopHblie onbIThI. 6. O3HAKOMIICHHE C KOJUIEKITHEH MeTauioB. 7. O3HaKOMJICHHE C
KOJUIEKIIUEH HEMETAIlJIOB.

IIpeaMeTHbIE pe3yJbTaThl 00y4eHH s

VYyammiics 1OKEH yMemsb:

v HCIOJB30BaTh NMPH XapaKTEPUCTUKE BEIECTB MOHATHA: «METAUIBIY, «IIACTUYHOCTDY, «TEIl-
JIOTIPOBOTHOCTBY, «AJIEKTPOIIPOBOTHOCTDY, «KHEMETAIIIBI», «ALTOTPOIHU, «aJUIOTPOITHBIC
BUJIOM3MEHEHHSI UITH MOJU(DUKALIANY;

v ONHUCHIBATH MOJIOKEHUE DIIEMEHTOB-METAILIOB U DJIEMEHTOB-HEMETAILIOB B [lepuoauye-
CKOM cucteMe xuMuieckux 3neMeHToB /1. . Menzeneesa;

KJIaCCU(DHUITMPOBATH MPOCTHIC BEIIECTBA HA METAJIJIBI U HEMETAJUIBI, DJIEMEHTHI;

ONpeNEeNsATh NPUHAAIEKHOCTh HEOPraHUYECKUX BEUIECTB K OAHOMY U3 U3YYEHHBIX KIACCOB —METaJUIbl U HEMETAIIbI;
JIOKa3bIBaTh OTHOCUTEIHHOCTD JICJICHUS TPOCTHIX BEIIECTB HA METAJIJIBI K HEMETAJLIIBI,
XapaKTepu30BaTh o0Imue (prU3nuecKre CBOMCTBA METAIIOB;

yCTaHaBJIMBATh MPUINHHO-CIICJICTBEHHBIE CBSA3U MEXITY CTPOSHHUEM aToMa U XUMHUYECKOM
CBA3BIO B MPOCTHIX BEIIECTBAX — METAJUIAX U HEMETaIax;

V' 00BACHATL MHOI0OOpPa3ue NPOCTHIX BEIIECTB TAKUM (HAKTOPOM, KaK ajJIOTPOIHS; OIMCHIBATE
CBOMCTBA BEIECTB (HA MpUMEpPaXxX MPOCTHIX BEUIECTB — METAJJIOB U HEMETAILJIOB);

v\ co0mrozarh ImpaBuiia TEXHUKU O€30MaCHOCTH IIPU IIPOBENEHUH HaOIIOIeHU U 1a00opaTo p-
HBIX OIBITOB;
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v HCIOIB30BaTh MPH PEIIEHUM PACYETHBIX 3a/a4 MOHATHSA: KOJIM YECTBO BEIIECTBA», «MOJIbY,
«IOCTOSTHHAsE ABOTaZPO», «MOJISIPHASI Maccay, «MOJIIPHBIH 00beM ra30By, KHOPMaJIbHBIC
YCIIOBUSY;

v\ IPOBOIUTH PACUYETHI C UCIOJIL30BAHMEM MTOHATUI: «KOIMYECTBO BEIIECTBAY, «KMOJSAPHAS MACCay, «MOIAPHBIM 00HEM Ia30B», «IOCTOSHHAS
ABoraapo».

MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHHs

VYyammiics OKEH yMemb:

v\ COCTaBJIATH KOHCIIEKT TEKCTA,

v\ CaMOCTOATENLHO MCIIONIL30BaTh HEMOCPEACTBEHHOE HAOIIOIECHHUE;

v\ caMOCTOSTENBEHO OOPMIIATH OTYET, BKIIFOYAIOIIMM ONMCAHNUE HAOIIIONEHH S, €r0 PE3Yb-
TaTOB, BEIBOJIOB;

v/ BBINOJIHATH HOJHOE KOMIUIEKCHOE CPABHEHHUE; BHIIOJIHATH CPABHEHHE 110 AHAJIOTHH.

TEMA 3. COEAJUHEHUSA XUMHNYECKHUX 3JIEMEHTOB (15 gacoB)

Crenens okucienusi. CpaBHEHUE CTENIEHU OKUCIICHUS U BaJleHTHOCTH. Onpe/iesieHue cTe-

TIEHU OKHCIICHUS 3JIEMEHTOB B OMHapHBIX coenuHeHusX. CocTaBnenue GopMys OMHAPHBIX CO-
eIMHEHNH, OOIIHNHI cI0C00 X Ha3BaHMI.

bunapHbie coeTuHEHUS! METAJUIOB U HEMETAJUIOB: OKCUJIbI, XJIOpUAbI, Cynbuasl u np. Co-
CTaBJICHUE UX (POPMYIL.

bunapHble coelMHEHNS] HEMETAIIOB: OKCH/IbI, JIETY4YHlEe BOJOPOAHBIE COEAMHEHUS, UX COCTaB

u Ha3BaHus. [IpencraBuTeny OKCUAOB: BOJA, YIIEKUCIBIN ra3, HerameHas u3Bects. [IpencraBu-
TEJIN JIETYYUX BOAOPOIAHBIX COCIMHEHUN: XJIOPOBOIOPO] U AMMUAK.

OcHoBaHusl, X cOCTaB U Ha3BaHMs. PacTBopuMocTs ocHOBaHMil B Bojie. [IpeacraBurenu
eouei: TUIPOKCHIBI HATPHs, Kaus 1 Kaiblus. [ToHsaTHe 00 MHAUKAaTOpax U KaueCTBEHHBIX
peaKkuusx.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccudukamus kucnot. [IpeacraBurenyt KUCIOT: cepHas,
cojsiHas, azoTHas. [lonarue o mkane kucnoTHocTH (mkana pH). 3MeHeHne okpacku MHIUK a-
TOPOB.

Comnm Kak MpOU3BOJIHBIE KUCTIOT U OCHOBAaHUM, X COCTaB M Ha3BaHUs. PacTBOpUMOCTH comeit

B Bozie. [IpencraBuTenu coneit: xopua HaTpus, kapOoHat u docdar kanpius. AMophHbIE U
KPUCTAJUIMYECKHUE BEIIECTBA.

MexMoneKkysapHble B3aUMOIeUCTBUS. THUIIBI KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTB BEILIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

UucTele BemecTBa U cMecu. [IpumMepsl KUAKNX, TBEPBIX U Ta3000pa3HbIX cMeceil. CBolicTBa
YHUCTHIX BEIIECTB U cMeceli. MIx coctaB. MaccoBas 1 00beMHas J0JIA KOMIIOHEHTa cMecH. Pacue-



TbI, CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSATHUS «IOISN».

Jemonctpanun. OOpasipl OKCUAO0B, KUCIOT, OCHOBaHMH U coyieil. Mojiesin KpUCTAIIMYECKUX
pElIeTOK XJIOpH/ia HAaTpHs, aliMasa, okcuaa yriepoaa (IV). KuciaorHo-menoynsie HHIUKATOPHI,
M3MEHEHHE UX OKPACKHU B Pa3NIMYHBIX Cpe/iax. Y HUBEpPCAbHbIM HHIUKATOP U U3 MEHEHHE €ro
OKpacKH B pa3innyHbIX cpenax. Hlkama pH.

JlaGoparopHbie onbIThI. 8. O3HAKOMJICHHE C KOJUIEKIMEH OKCUIOB. 9. O3HaKOMIIEHUE CO
cBoiictBamu ammuaka. 10. KauectBennas peakius Ha yriaekuchsiii ras. 11. Onpenenenune pH
pPacTBOPOB KUCIIOTHI, 11€J1049HU U BOJbL. 12. Onpenenenue pH 1MMOHHOTO U 0JI0YHOTO COKOB Ha
cpese wi100B. 13. O3HakomileHHe ¢ KoJuleKuuen coneit. 14. O3HakoMIIeHHE ¢ KOJUIEKIUen
BELIECTB C Pa3HbIM TUIIOM KPHUCTANIMYECKOM pemeTku. M3roroBieHue Moaeneil Kpucramuiye-
CKUX perieTok. 15. O3nakomiieHre ¢ 00pa3oM TOPHOI TTOPOIBI.

IIpakTnyeckue padorpl. 2. HabmoneHus 3a M3MEHEHUSIMU, TIPOUCXOASIIUMU C TOPSIICH
CBEYOH, U UX OlMcaHue (JoMalHui 3kcnepuMenT). 3. [IpuroToBnenue pactBopa caxapa u pac-
YeT ero MacCOBOM JI0JIH B pacTBOpE.

IIpeaMeTHbIE pe3yJbTaThl 00y4eHH s

VYyammiics 1OKEH yMemsb:

v HCIOJB30BaTh MPH XapaKTEPUCTUKE BEIECTB MMOHATHSA: «CTEIIEHb OKHUCIICHUS, «BaJICHT-
HOCTB», OKCHUJIBI», «OCHOBAHUS», CILETIOUNY, KKAUECTBEHHAS PEAKLIUs», «MHIAUKATOPY, KKHUC-
JIOTBIY, «KHCIOPOACOAEPKAIINE KUCIOThI», «OECKUCIOPOIHBIE KUCIOThIY, KKUCIOTHAS Cpeay,
«IIEJI0YHAs cpefiay, «HeUTpalibHas cpefay, «imkaina pHy», «conmny, «amopdHbie BelecTBay,
«KPUCTALNIMYECKUE BEILIECTBAY, «KPUCTAIIMYECKAS PELIETKA», «MOHHASI KPUCTAININYECKas
pelIeTkay, «aTOMHas KpUCTAITIMYECKasl pelieTKay, «MOJIEKYJIsIpHas KpUCTaJlJIM4ecKast pe-
HIETKa», «METAJUTMYECKasi KpUCTAJUIMUECKas PeIIeTKay, «CMECH;

v xiaccHu(UIMPOBATE CIIOXKHBIE HEOPTAHMYECKHE BEIIECTBA 110 CO CTaBy Ha OKCHJIBI, OCHOBA-
HUS, KUCJIOThI U COJIM; OCHOBAHMSI, KUCJIOTHI M COJIM IO PACTBOPUMOCTHU B BOJIE; KMCIIOTHI 11O
OCHOBHOCTH U COJIEP’KaHUIO KUCIIOPO/Ia;

v\ ONpeaeNaTh MPUHAIEKHOCTh HEOPIraHMYECKUX BEIIECTB K OJIHOMY M3 W3y4YE€HHBIX KJIaCCOB
(oKcHIBL, J€TY4YHE BOJAOPOIHBIE COETUHEHUS, OCHOBAHMSI, KUCIIOTBI, COJIM) IO (hopmyIie;

v ONHUCHIBATh CBOMCTBA OTAEIBHBIX PEICTABUTENEH OKCH/IOB (Ha IPUMEPE BOJIBI, YIIIEKKCIIOTO Ta3a, HeraleHoi H3BECTH), JIETYUINX BOAOPOIHBIX
COeIMHEHMH (Ha MpUMepe XJI0POBOAOPO/Ia M aMMHaKa), OCHOBAaHUH (Ha mpUMepe TUAPOKCUIOB HATPHs, KaJIus U Kalbllus), KUCIOT (Ha MpuMepe
CEpHOI KUCIIOTHI) U coJell (Ha mpuMepe XJIopua HaTpusi, KapOoHata Kanbius,pocdaTa Kaublius);
v OIpEeNEeNaTh BAJIEHTHOCTh M CTENEHH OKMCIIEHHUS DJIEMEHTOB B BELIECTBAX;

v cocTaBiIATh (HOPMYJIBI OKCHIOB, OCHOBAHHI, KMCJIOT M COJIEH 1O BAJIEHTHOCTSIM M CTENCHAM



OKHCJICHHS SJIEMEHTOB, a TAK)KE 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHIIe PACTBOPUMOCTH

KHCJIOT, OCHOBAHHM U COJICH;

v/ COCTaBIIATH HA3BaHMs OKCUIOB, OCHOBAHUMN, KUCIIOT U COJICH;

v CpaBHMBATh BAJIEHTHOCTH ¥ CTENEHb OKMCIIEHHUS; OKCHIbI, OCHOBAHUSI, KMCIOTHI U COJIU 10
COCTaBY;

v MCHOJIB30BaTh TAOIMILY PACTBOPUMOCTH JIJIsl ONPEIEIIEHUS PACTBOPUMOCTH BEIIECTE;

v/ yCTaHABIMBATh TCHETUYECKYIO CBA3b MEX/Y OKCHJIOM U THIPOKCHIOM M HA0O0POT; IPUYNHHO-CIIEACTBEHHBIE CBS3U MEKIy CTPOCHHEM aTOMa,
XUMHUYECKOH CBA3BIO U TUIIOM KPUCTAIUIMYECKOU PEIIETKH XUMUYECKUX COCIMHEHMI;

v XapaKTepH30BaTh ATOMHBIE, MOJIEKY/ISIPHBIC, HOHHBIC METAIINYECKUE KPUCTAIUTHYECKHE
pELIeTKH; Cpeay pacTBOpa € MOMOILBIO MIKajibl pH;

v IIPUBOJUTH IIPUMEPHI BEIIECTB C Pa3HBIMU THUIIAMU KPUCTAILINYECKON PEIETKH;

v' IpOBOJIUTH HAOJIOJCHHUS 338 CBOMCTBAMM BEIECTB U SBJICHUSIMH, IPOUCXOISIIMMHE C BEIEC-
TBAMU;

v co0uroiaTh MpaBuIia TEXHUKK 6€30MaCHOCTH IIPU MPOBEICHUH HAOJIOICHUH U OTIBITOB;

v WCcCleoBaTh CPey pacTBoOpa ¢ MOMOIIBIO HHIMKATOPOB;

v OKCIIEPUMEHTAJILHO Pa3IMyaTh KMCIOTHI | IIEI0YH, MOJIb3YsICh HHANKATOPAMH;

v HCHOJIB30BATh NPH PEIIEHUH PACYECTHBIX 3a/1au MMOHSTHUS «MaccoBasi J0JIs DJIEMEHTA B BEllle-
CTBE», «MacCOBasi J0JIsl pACTBOPEHHOTO BEILIECTBAY», «00bEMHasl 10JIs ra3000pa3HOro Belle-
CTBa;

v obpararscs ¢ 1ab0paTopHbBIM 000PYI0BAaHHEM M HArpeBaTEILHBIMU MPUOOPAMHU B COOTBET-
CTBUHU C NPaBUJIAMU TEXHUKH 0€3011aCHOCTH;

v/ ONKCHIBATH XUMHUYECKHUH IKCIIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POJHOTO)
s3bIKa U A3bIKa XUMUMU;

v/ Jenath BBIBOJIBI IO PE3yJIbTaTaM MPOBEACHHOTO IKCIIEPUMEHTA,;

v TOTOBHUTHL PaCTBOPBI C OINPE/IETEHHON MACCOBOM J0JIEl paCTBOPEHHOTO BEIECTBA;

v IPUTOTOBHUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIO PACTBOPEHHOTO B HEM BEIIIECTBA.
MeTanpeaMeTHble pe3yJibTAThl 00y4eHUs1

VYyamuiicst JOJKEH YyMemb!

v/ COCTaBJISATH Ha OCHOBE TEKCTa TAOJHIIBI, B TOM YKCIIE ¢ mpuMeHeHneM cpeacts UKT;

v T0Jl pyKOBOJICTBOM YUYHTENS IPOBOIAUTH OMIOCPEIOBAHHOE HAOIIIOICHHE;

v T0J pYKOBOJCTBOM yuHTEIst 0)OPMIISTH OTUYET, BKIFOUYAOIINIA OMUCAHKE SKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BHIBOJIOB;
v OCYWIECTBJIATH HHAYKTUBHOE 06001IeHNE (OT EAMHIUYHOTO JOCTOBEPHOTO K OOIIEMY BEPOSIT-
HOCTHOMY), T. €. OTIPEEIATH OOIIHE CYIIeCTBEHHbIE PU3HAKHU JIBYX U 00jiee 0O0BEKTOB U



¢bukcupoBaTh ux B (hOpMe MOHATUS WIN CYKJICHHS,

v’ OCYIIECTBIIATD JCAYKTUBHOE 0000IeHHE (IOBEICHIE €AMHUYHOTO JOCTOBEPHOTO 110, 00-
11e€ JOCTOBEPHOE), T. €. AKTYAJIN3UPOBATh MIOHATUE WU CYXKIAEHHUE, U OTOKIECTBIIATH C HUM
COOTBETCTBYIOLIHME CYLIECTBEHHbIE IPU3HAKU OJTHOTO MK O0Jiee 0OBEKTOB,

v OIpeNeNsTh aClEeKT KIaCCU(PUKAIIUHT;

v’ OCYIIECTBIIATH KIACCU(PUKAIMIO,

v/ 3HaTh ¥ UCIOJIL30BAThH Pa3JInYHbIe POPMBI IIPEACTABICHUS KITACCHU(DUKAIIIH.

TEMA 4. U3SMEHEHUSA, TIPOUCXOAAIUE C BELIECTBAMM (15 gacoB).

ITonsTHE ABJIEHUH, CBSI3aHHBIX C H3MEHEHUSIMU, ITPOUCXOJALIMMH C BELIECTBOM.

SIBneHus, cBA3aHHbIE C U3MEHEHUEM KPUCTAJNINYECKOIO CTPOEHUS BEIECTBA IIPU ITOCTOSH-
HOM €ro cocTaBe, — (puznueckue sapneHus. OU3nUecKue IBICHUS B XUMUU: TUCTHIUISLNSA, KPU-
CTaJUIM3alus, BbIIAPUBAHKUE U BO3TOHKA BEIIECTB, (PUIBTPOBAHKUE U LIEHTPUDYTH POBAHUE.
SIBnenus, CBA3aHHBIE C U3MEHEHNEM COCTaBa BEILECTBA, — XUMHUUYECKHUE peakiuu. IlpusHaku

U YCJIOBMSI IPOTEKAHMSI XUMUYECKUX PEAKLUil. Bblaenenue TemioTsl 1 cBeTa — peaKLuu rope-
Hus. [loHarue o0 3K30- U SHAOTEPMUUYECKUX PEAKLIUX.

3aKOH COXpPaHEHMS MACCHI BEIECTB. XMMUYECKHE YPaBHEHHUs. 3HAUEHUE UHIEKCOB U KO-

s punmentoB. CocTaBieHne ypaBHEHUH XUMHUECKUX PEAKIINH.

PacyeTsl o XuMHYeCcKUM ypaBHEHUsIM. PerieHne 3a1a4 Ha HaX0XKI€HNE KOJIMYECTBA, MaCChI
Wi 00beMa IPOAYKTa Peakuy M0 KOJIMUYECTBY, Macce Ui 00beMy UCXOAHOIO BellecTBa. Pac-
YEThI C UCIIOJIB30BAHUEM MOHATHSL «I0JIs», KOTJa MICXOJAHOE BEILECTBO JaHO B BUJIE PACTBOPA

C 3aJIaHHOM MacCOBOM JI0JI€M PACTBOPEHHOTO BEIIECTBA UJIU COAECPIKUT ONMPENEITICHHYIO JOJII0
IIPUMECEH.

Peaknun pasnoxenus. [IpeacraBienne o CKOpOCTH XMMHUYECKUX peakiuil. Katanu3aTtopsl.
®epmenTsl. Peakiuu coenquHenus. Karanutuyeckre u HeKaTalUTHYECKUE peakLuu, o0paTu-
Mble U HeoOpaTuMble peakliuu. Peakiuu 3amenienus. Pag akTHBHOCTH METaIIJIOB, €r0 UCIIOJIb-
30BaHUE AJIs IPOrHO3UPOBAHMS BO3MOXXHOCTH IIPOTEKAHUS PEAKIINIM MEXAY METAIIJIAMH U KHC-
JIOTaMH, PEaKIMI BBITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYTHMH METAJIIIAMHU.
Peakiiun oomena. Peakuiuu HeliTpanu3anuu. Y ciaoBUs MPOTEKAHUS peakiuii oOMeHa B pacTBO-
pax 10 KOHIIA.

Tunsl XUMHUYECKUX peakLUi Ha IPUMEPE CBOMCTB BOJIbl. Peakuys pa3inokeHuss — 3JIEKTPOIIN3
BOJbL. Peaknny coenMHEHNsT — B3aUMOJECMCTBUE BOJBI C OKCUIAMU METAJNIOB 1 HEMETAJUIOB.
YcnoBue B3aMMOAEHCTBHSI OKCHIOB METAJUIOB M HEMETAJIOB € BOJOW. [oHATHE «THAPOKCHIBI.
Peaxiuu 3amemniennst — B3anMOICUCTBUE BOJIBI C MeTauiaMu. Peakiiun oOMeHa — TUIpoIn3 Be-



LIECTB.
demoncTpauuu. [Tpumeps! Gpu3ndeckux sSBIECHUN: a) TUIaBiieHue mapaduna; 0) BO3roHka ioaa

W OCH30MHOMN KUCIIOTHI;, B) pACTBOPEHUE OKPAIIEHHBIX COJIeH; I') muddy3us TyIMHCTHIX Be-

IIECTB C TOpsillel JaMIoYKy HakanuBaHus. [Ipumepsl XuMHUYeCKUX SIBICHUIL: a) TOpeHHE

Mmarnus, pocdopa; 6) B3aMMOACHCTBHE COMTHON KUCIOTHI C MPaMOPOM HIIM MEJIOM; B) TTOJTY-

yenue ruapokcuaa meau (II); r) pactBopenue moryueHHOro ruZijpoKcra B KUCIOTaxX; 1) B3au-

MozelcTBue okcuaa Meau (II) ¢ cepHoi KMCIIOTON NpU HarpEBAaHUU; €) pa3I0KEHUE IIEpMaH-

raHara Kajus; 5K) pa3JioKeHHe [IepOKCHIa BOJIOpoa ¢ MOMOIIbIO JUOKCH 1A MapraHila U Karaia-

361 KapTO(esst Ui MOPKOBH; 3) B3aMMO/ICHCTBHE Pa30aBICHHBIX KUCIIOT C METAJJIAMH.

JlaGoparopHbie onbIThl. 16. [I[pokanuBanue Meau B IJIaMEHU CIUPTOBKU. 17. 3amelieHue Me-

1M B pacTBope xyopuaa meau (1I) xenesom.

IIpakTuyeckne padoThl. 4. AHAJIM3 TTOYBBI U BOABI (JIOMalTHUM SKcriepuMeHT). 5. [Ipu3Haku

XMMHYECKUX PEAKIIUH.

Hpe}IMeTHBIe PeE3yabTaThl Oﬁy‘leHI/Iﬂ

Yuamuiics JoJKeH yMems:

v HCHOJIB30BATh PH XapaKTEPUCTUKE BELIECTB TIOHATHS: «IUCTUILIALUN», «IIEPETOHKAY,

«KPUCTAITU3ALIUS, «BbIIIAPUBAHUEY, «PUIBTPOBAHUEY, «BO3TOHKA, WIH CyOIUMAIIHS», «OTCTAUBAHHEY, «IEHTPUDYTUpOBaAHUEY, «XUMHUECKAS
peaxkuus», «<XUMUYECKOE YPAaBHEHUEY, «PEAKIIMHI COEIUHEHU», «PEAKIIMH Pa3I0KEHUN», «PEaKuu 0OMEHay, «PEaKIUU 3aMEIIECHUA», «PEaKIIUU
HEUTpamu3auny, «9K30TePMUIECKIE PEAKIIUN», «IHTOTEPMUUECKHIE PEAKIIUN», «PEAKIIUU TOPEHHS», «KaTaIu3aTOPhD», «(hepMEHTHI», «0OpaTUMbIe
peakuum», «<HeOOpaTUMBbIE PEAKIIUNY, «KATATUTUUECKUE PEaKLIUN», «HEKAaTATUTUYECKHE PEaKLUN», «PsAJl aKTUBHOCTH METAJUIOBY, «TUIPOIU3Y;
v/ yCTaHABIMBAThH MPUYHHHO-CIICJICTBEHHBIC CBA3H MEX Y (PU3MUECKMMH CBOWCTBAMH BEIIIECTB

U CIIOCOOOM pa3/IeNIeHUs] CMECEH;

v’ OOBSICHSTH 3aKOH COXPaHEHHsI MACChI BEIIECTB C TOUKH 3PEHUST ATOMHO-MOJIEKYJISIPHOTO

YUEHUS;

v/ COCTaBJISATH yPABHEHUS XUMHIECKHUX PEAKIMil HA OCHOBE 3aKOHA COXPAHEHHSI MACCHI BEIECTB;

v ONKCHIBATH PEAKIIUH C TIOMOIIBIO ECTECTBEHHOTO (PYCCKOTO I POJIHOTO) A3BIKA U A3BIKA

XUMHH;

v xiaccu(UIMPOBATH XUMUYECKHE PEAKIIUH 110 YUCITY U COCTABY UCXOHBIX BEIIECTB M MPO-

JTYKTOB pEeaKIMK; TEINIOBOMY 3P HEKTY; HApaBICHUIO MPOTEKaHNs PEaKLIUHU; YIaCTHIO KaTa-

JU3aTopa;

v HCHOJIB30BaTh TAOIHIY PACTBOPUMOCTH ISl OTPEIEICHUS BO3MOXKHOCTH MPOTEKAHUS PeaK-

Ui oOMeHa; JEKTPOXUMHUECKUN Psii HallpsDKEHUH (aKTUBHOCTH) METAJUIOB IS OMpe/ie-

JIEHUS BO3MOKHOCTH ITPOTEKAHUS PEAKIIUI MEK Yy METaJllIaMU ¥ BOJHBIMU PacTBOPaMHM KHC-



JIOT U COJEll;

v HalJI0JaTh ¥ ONMCHIBATH NPU3HAKK M YCIIOBHS TEUEHHUs XUMUUECKUX PEAKIIMIA, €1aTh BHIBOIBI HA OCHOBAHMHU aHAJIn3a HaOJI0IEHHH 32
IKCIIEPUMEHTOM;

v IPOBOJUTH PaCUEThl 10 XUMUYECKUM YPABHEHUSIM HA HAXOXKICHUE KOJIMYECTBA, MACCHI WU

o0beMa MPOYKTa PEAKIIMU IO KOJIMYECTBY, Macce WM 00bEMY HCXOAHOTO BELIECTBA; C UC-

M0JIb30BAHUEM MOHSITHS «J10JIS1», KOTJ]a UCXOJIHOE BEIIECTBO JJAHO B BHJIE pacTBOpA C 3a-

JTAHHOW MacCOBOM JOJIEN paCTBOPEHHOTO BEIIECTBA HIIM COJIEPKHUT OMPEAECIEHHYIO 10O

MpUMECEH.

MeTtanpenMeTHbIe pe3yabTaThl 00yUeHHs

VYyammiics OKEH yMemb:

v COCTaBJIATH HAa OCHOBE TEKCTA CXEMBI, B TOM YHCIIe ¢ ipuMeHeHuneM cpeacts UKT;

v\ caMOCTOATENLHO 0OQOPMIIATH OTYET, BKIIFOUYAIOIINI ONMCAHUE SKCIIEPUMEHTA, Er0 PE3YIbTATOB,BBIBOJIOB;
v HCIOJIB30BaTh TAKOW BHI MBICJIEHHOTO (MI€AILHOI0) MOACIMPOBAHHS, KaK 3HAKOBOE MOJIE-

JUpOBaHueE (Ha MpUMepe YpaBHEHUI XUMUYECKUX PEaKIIHil);

V' pasznuyath 00bEM U COJECPIKAHNE TOHATHH;

v pasinyarth poJOBOE U BUJIOBOE MOHSITHS;

v 0CYIIECTBJIATH POJAOBHIOBOE ONpPEIETIEHHE TIOHSITHIA.

TEMA 5. PACTBOPEHHME. PACTBOPBI. CBOMICTBA PACTBOPOB DJIEKTPOJIUTOB
(15 gacoB)

PactBopenue kak pusuko-xumudeckuii mpouecc. [lonstue o ruapatax u KpUCTaLIOTHApa-

Tax. PactBopumocts. KpruBble pacCTBOPUMOCTH KaK MOJEJIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BELIECTB OT Temneparypsl. HaceiieHHsle,
HEHACBIIICHHBIE U MEPECHIILIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJIs IPUPOJIBI M CEILCKOTO XO3sICTBA.

[TonsiTHEe 00 MEKTPONUTUYECKON TUCCOLMALUMU. DIIEKTPOJIUTHI U HEANIEKTPOIUTHL. Mexa-

HU3M JUCCOLUALNN 3JIEKTPOJIUTOB C PA3IUYHBIM XapaKTEPOM CBsI3U. CTEeNeHb 3JIEKTPOTUTHYE-

ckoit aucconuaiu. CUIbHbIE U CITa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUU AIIEKTPOIUTUUECKOMN nuccounannu. IoHHbIe ypaBHEHUS

peakuuii. Peakiiuu oOmMeHa, HayIye 10 KOHIIA.

Knaccudukaiys noHOB U UX CBOICTBA.

Kucnotsl, ux xknaccuduxanus. uccounanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU DJIEK-

TPOJIUTUYECKON IHCCOIMAalUi. MOJIEKYJIIpHBIE U HOHHBIE YPAaBHEHUS peakuuii. Bzaumonen-

CTBHE KHUCIIOT ¢ METAIIAMH. DJIEKTPOXUMHUYECKHUM psii HAPSKEHNU METaIOB. B3auMoaencTBue KMCIOT ¢ OKCUJaMH METaIoB. BzauMoperncTeue
KHCIIOT C OCHOBAaHUSIMU — peaKlus HedTpanu3anuu. B3anMmoaeiicTBue KUCIOT ¢ colsiMu. Mcronbp30BaHe TaOIUIlbl pACTBOPUMOCTH IS
XapaKTEePUCTUKN XUMUYECKUX CBONCTB KUCJIOT.

OcHoBanus, ux knaccupukanus. Jlucconuaysi OCHOBaHHM U UX CBONCTBA B CBETE TEO-



pHH JIEKTPOJIUTHUECKOM Aucconnanuu. BzanmoaerctBrue ocHOBaHuM ¢ cosiMu. Mcnonb3oBa-
HUE TaOJHIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMHYECKUX CBOMCTB OCHOBaHUM. B3anmo-
JNIEUCTBUE IICJIOUYEH ¢ OKCHAAMU HEMETAJIJIOB.

Comny, uxX qucconuyalys U CBOMCTBA B CBETE TEOPUU AJIEKTPOITUTUYECKON TUCCOLIMAIIUH.
B3aumogeiicTBue coiieli ¢ MeTaysuiaMu, 0COOEHHOCTH 3TUX peakiuil. BanmonelicTBre coseil ¢
cossimu. Mcrmonb30BaHme TaOIUIbI PACTBOPUMOCTH VISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB
CoJIei.

O06o00menue cBeieHni 00 OKCHIax, X KIacCH(UKAIIMKN U CBOMCTBAX.

I'eneTnueckue psiabl MeTaia U HeMeTasuta. ['eHeTnyeckas cBsi3b MKy KilaccaMu Heopra-
HHUYECKHUX BEIIECTB.

TEMA 6. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (3 Jaca)
OKHCIIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

Omnpenenenue cTeneHeld OKUCICHUS TSI JIEMEHTOB, 00pa3yIOIIUX BEIIECTBA Pa3HbIX KJlac-

coB. Peaknnu noHHOTO 0OMEHA M OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC peakiiuu. OKUCIUTENb U
BOCCTAaHOBHTEJIb, OKMCIICHUE U BOCCTAHOBJICHHE.

Cocranenue ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM dJIEK-

TPOHHOTO OaJlaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJJIOB, KUCIIOT U COJIEH B CBETE OKUCIIH-
TEJIbHO-BOCCTAHOBUTEJILHBIX PEAKIIUMN.

JdemoncTpauuu. VcribiTanue BEMIECTB M X PACTBOPOB HA AJIEKTPOTPOBOIHOCTh. 3aBUCH-

MOCTb 3JIEKTPOIPOBOJIHOCTH YKCYCHOM KMCJIOTHI OT KOHUEHTpALUH. J|BUKEHHE OKPAIIEHHBIX

HMOHOB B MIEKTPUYECKOM I10J1€. B3anmoaelcTBre HUHKA ¢ CEPOM, COJITHON KUCIIOTOM, XJIOPUIOM

menu (II). lopenue maruus. B3anmoseiicTBie XJI0pHON U CEPOBOIOPOIHOM BOJIBI.

JlaGopaTopuble onbIThl. 18. B3anmoelicTBre pacTBOPOB XJIOpH/Ia HATPHUS M HUTpaTa cepedpa.

19. [lony4yeHue HEPACTBOPUMOIO THAPOKCHIA U B3aUMOAEICTBUE ero ¢ kuciotamu. 20. B3a u-
MOJEHCTBUE KUCIIOT C OCHOBaHUAMH. 21. B3auMoaeicTBiEe KUCIOT C OKCUIaMH METAJII0B. 22.
BzaumogeiicTBue xucinoT ¢ MetamaMi. 23. B3aumonelicTBrue KUCIOT ¢ coamu. 24. B3aumoeii-

CTBUE IIEJIOYEH ¢ KUcaoTaMH. 25. B3anmoaelicTBre 1mIenoueii ¢ OKC UJaMH HEMETAILIOB. 26.
B3aumopeiictsue menodeii ¢ consamu. 27. [lonydenue u cBoiicTBa HEpaCTBOPUMBIX OCHOBaHHM.

28. BzanMoaeicTBrEe OCHOBHEIX OKCUIIOB ¢ KHCJIOTaMH. 29. B3anmoneicTBe OCHOBHLIX OKCUIOB ¢ Boor. 30. B3zauMmoneicTBre KUCIOTHBIX OKCHIIOB
co menoyamu. 31. BzanMoieficTBHe KUCIOTHBIX OKCUIOB ¢ Bogoi. 32. BzanMmoneiicTBHe cojieii ¢ kuciaortamu. 33. B3auMonaelicTBue conel ¢
menodamu. 34. Bzanmoaeiictue coiieit ¢ consamu. 35. B3anmoaeicTere pacTBOPOB COJIEHM C METaJIaMU.
IIpakTHyeckne padoThl. 6. Penienne sxcriepuMeHTaIbHBIX 3a/1a4.



IIpeaMeTHBIE Pe3yIbTATHI 00yYeHHUsT

VYyamuiics 10JKEH yMemb!

v HCHOJIB30BATh P XapaKTEPUCTUKE PEBPAILEHUI BENIECTB MOHATHUS: «PACTBOPY, «IEKTPOJUTHIECKAS JUCCOLUALIUS, «IJIEKTPOIUTEI,
«HEDIIEKTPOJIUTBD», «CTENEHb TUCCOILMALINNY, «CUIIBHBIC AJIEKTPOIIUTHI», «CIIA0bIe AIEKTPOIUTHI, KKaTHOHBDY, AHUOHBI), KKUCIOTHI», «OCHOBAHUS,
«COJINY», KAOHHBIE PEAKLIUN», KHECOIE00Pa3yIoIe OKCHIBIY, «COJIe00pa3yIoIIe OKCUIbD», «\OCHOBHBIE OKCUIbI», «KUCIOTHBIE OKCUABI», «CPEAHHE
COJIMY, «KUCIIBIE COJIN», KOCHOBHBIE COJINY, «ICHETUYECKUN PSINI», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUNY, OKUCIUTEIBY, «BOCCTAHOBHUTEIIbY,
«OKHCJICHHEY, «BOCCTAHOBIICHUEY;

v/ ONKCHIBATH PACTBOPEHUE KaK (HU3HKO-XUMHUUECKHIA TPOLIECC;

v MILIIOCTPUPOBATH PUMEPAMH OCHOBHBIE TTOJIOKEHHUS TEOPUH DIEKTPOIUTHYECKON TMCCOLUALIMN; TEHETUYECKYIO B3aMMOCBSI3b MEKITY
BEILIECTBAMH (IIPOCTOE BEIIECTBO — OKCUJT — TUAPOKCH] — COJIb);

v\ XapakTepu30BaTh OOIINE XUMHUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHC-

JIOT, OCHOBAHUM U COJIEH C O3ULUN TEOPHUH JIEKTPOJIUTHYECKON JUCCOLMALIH; CYIIIHOCTh

ANEKTPOIIUTUYECKON JUCCOIUAIIUH BEIIECTB C KOBAJIEHTHOM MOJIAPHON U MOHHOM XUMUYe-

CKOM CBSI3bI0; CYITHOCTH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH;

V' [IPUBOAUTH IPUMEPHI PEAKIIUIA, TIOATBEPKIAFOMIMX XUMHIECKUE CBOMCTBA KUCIOTHBIX U OC-

HOBHBIX OKCHJIOB, KUCJIOT, OCHOBAaHUH U COJIEH; CYIlIECTBOBAaHUE B3aMOCBSI3H MEXKIY OC-

HOBHBIMHU KJIACCAMH HEOPTaHMYECKHUX BEIIECTB;

v xiaccu(PUIMPOBATH XMMUYECKHUE PEAKIIUH 110 «U3MEHEHHIO CTENIEHEH OKHMCIICHUS SJIEMEHTOB, 0OPA3YIONIMX PEArHPYIOIIUE BEIIECTBAY;

v COCTaBJIATH yPaBHEHUS DJIEKTPOIUTHYECKON THUCCOIMAIIMN KHCIIOT, OCHOBAHHI M COJICH;

MOJICKYJISIPHBIE, TIOJHBIE U COKpAIlEHHbIE HOHHBIC YPAaBHEHUS PEAKIHiA C Y4aCTHEM AJIEKTPO-

JIUTOB; YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH, HCIIOIb3Ysl METO JJIEK-

TPOHHOTO OajaHca; ypaBHEHUsI peaKkiuii, COOTBETCTBYIOIIMX MOCIEA0BATENbHOCTH («11eToY-

Ke») IpeBpalleHU HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

v ONpeNeNsTh OKUCIUTENb U BOCCTAHOBHUTEN b, OKUCIEHHE U BOCCTAHOBIIEHHE B OKUCIIUTEb-

HO-BOCCTAHOBUTEJIbHBIX PEaKIUsX;

v/ yCTaHABIMBATH NPUYNHHO-CIIEJCTBEHHBIE CBS3HU: KIIaCC BEIIECTBA — XUMHUYECKUE CBOUCTBA

BEIIECTBA; HAOJI0/IaTh U ONUCHIBATH PEAKIIUN MEXKy IEKTPOIUTAMHU C TOMOILBIO €CTECTBEH-

HOTO (PYCCKOTO HJTH POJTHOTO) SI3bIKA U SI3bIKA XHUMUH;

v TIPOBOMMUTH OTIBITHI, TIOATBEPIKAAIONINE XUMHIECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpra-

HUYECKUX BEIIECTB.

v’ obpammarscs ¢ 1abopaToOpHbIM 060PYIOBAHHEM U HATPEBATENb HBIMU IPUOOPAMU B COOTBET-

CTBHH C TPaBUJIAMHU TEXHUKH O€30TTaCHOCTH;

v’ HabJI0/IaTh 3a CBOMCTBAMHU BEIECTB U SBJICHUSIMH, TIPOMCXOISIIIUMU C BEIECTBAMH;



v/ ONKCHIBATH XUMHUYECCKHUI SKCIIEPUMEHT € TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POJHOTO)
A3bIKa U A3bIKA XUMUU;

v/ Jenarth BBIBOJIBI IO PE3YJIbTaTaM MPOBEJACHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHHs

Yyamuiics 10KeH YyMemb:

JIeJ1aTh IOMETKH, BBITUCKHU, IUTUPOBAHUE TEKCTA;

COCTaBIIATh NOKJIA;

COCTaBJIATH HA OCHOBE TeKCTa rpaduku, B TOM uucie ¢ npumenenuem cpeacts UKT;
BJIA/ICTh TAKUM BHJOM M3JIOKEHUS TEKCTA, KaK PACCYKICHUE;

MCII0JIb30BaTh TAKOW BUJI MBICJIEHHOI'O (M/1€a]IbHOT0) MOJIEIMPO BaHMsI, KAK 3HAKOBOE MOJIE-
JMpOBaHKE (Ha IpUMepe YpaBHEHUH peakivii JUCCOLMAlUK, HOHHBIX YpaBHEHUH peakiui,
MOJTypEeaKIuii OKHCIICHUSI-BOCCTAHOBIICHU );

v/ pasnuyarth KOMIIOHEHTHI JI0Ka3aTeNbCTBA (TE3HC, apryMEHTHI i (POPMY J0Ka3aTeNbCTBA);

v/ OCYWIECTBJIATH NPSMOE HHIYKTUBHOE JI0KA3aTEeIbCTBO;

v’ omnpenensTh, HCXO/s U3 yueOHOI 3a1a4un, He0OXOIUMOCTh HEMTOCPEICTBEHHOTO UITH OITOCPE-
JIOBAaHHOI'O HAOJIIOICHMS,

v caMOCTOATENBHO (POPMHUPOBATH IIPOTPAMMY SKCIIEPHMEHTA.

PesepBHoe Bpemsi — 1 u.

AN N NN

JJUYHOCTHBIE PE3YJAbTATHI OBYUYEHUS

Yuyanuiics 10JKeH:

v’ 3Hamb U MOHUMAamb: OCHOBHBIE HCTOPHYECKUE COOBITHS, CBI3aHHbIE C Pa3BUTHEM XUMHUH U OOIIECTBA; TOCTHKEHUS B 00JIACTH XUMHHU K
KYJIbTYPHBIE TPAAUIIHNH (B YACTHOCTU, HAyYHbBIE

TPaJUIMN) CBOCH CTpaHbl; OOIIEMUPOBBIC JOCTHKEHHS B 00JIACTH XMMHH; OCHOBHI 3JTOPOBOTO

oOpasa KU3HH; MpaBUja MOBEACHUS B UPE3BhIUAIHBIX CUTYAIIUIX, CBA3aHHBIX C BO3JCHCTBHEM

Pa3IMYHBIX BEIIECTB; COUATBHYIO 3HAUUMOCTh U COZIepKaHue MPOoPecCuil, CBA3aHHBIX C XH-

MUEH; OCHOBHBIE MTpaBa 1 00sI3aHHOCTHU TpakIaHWHA (B TOM YHKCJIE y4Yallle TOCs), CBSI3aHHbIE C

JTUYHOCTHBIM, TPOQPECCHOHATIEHBIM U KU3HEHHBIM CaMOOIIPEIEIICHUEM;

v\ ucnbimbi8amb. 4yBCTBO TOPIOCTH 38 POCCHMCKYIO XMMUYECKYIO HAYKY M YBaXKEHHE K HCTOPUM €€ PAa3BUTHUS; YBAXKEHHE U IIPUHATHE JOCTUKEHHI
XMMHH B MUPE; YBAXKEHUE K OKpYKa-

IOIUM (YYaIIAMCS, YIUTEISIM, POJAUTEIISIM U Jp.) — YMETh CIYIIaTh U CIBIIIATh TapTHEPA,

MPU3HABATh MPABO KaXJI0T0 Ha COOCTBEHHOE MHEHHE U TPUHUMATH PEIIECHUS C YI€TOM I10-

3UIMNA BCEX YYACTHUKOB; CAMOYBAKEHHUE U HYMOIMOHAIIbHO-TIOJI0KUTEIBHOE OTHOIIIEHUE K



ceOe;

V' Ipu3Hagamb: IEHHOCTH 3I0POBbs (CBOEr0 U APYIHX JIIOJEN ); HEOOXOJUMOCTH CAMOBBIPAYKEHHSI, CAMOPEAIM3al[MH, COLMATLHOIO IPU3HAHMSL;
v’ 0CO3HaBamb: roTOBHOCTH (MM HETOTOBHOCTH) K CAMOCTOATEIBHBIM ITOCTYIIKAM U JICHCTBHAM, IPUHATHIO OTBETCTBEHHOCTH 3 UX PE3YJILTATHI;
TOTOBHOCTH (MJIM HETOTOBHOCTb) OTKPBITO BBIPAXKATh U OTCTAMBATH CBOIO MO3UIMIO U KPUTUYHO OTHOCUTHCSA K CBOMM IO CTYIIKaM;

v\ [Ip0osiensimb: 100pOKENATENBHOCTD, JOBEPUE U BHUMATEILHOCTD K JIFOISAM, TOTOBHOCTD K COTPYIHMYECTBY U IPYXkKO€E, OKa3aHHUIO IIOMOLIH
HYXJAOLIMMCS B HEN; YCTONYMBBIN IMO3HABA-

TEJLHBIN MHTEPEC, MHUIIMATUBY U JTFO003HATEILHOCTh B M3YYCHUH MUPA BEIIECTB M PEAKIIHA;

LEJICYCTPEMIIEHHOCTh M HACTOMYMBOCTh B JJOCTUKEHUH LIEJEN, TOTOBHOCTD K MPEOJOJICHUIO

TPYIHOCTEMN; YOSKIEHHOCTh B BO3MOKHOCTH TTO3HAHUS MPUPOJIbI, HEOOXOIUMOCTH Pa3yM-

HOTO HCIIOJIb30BAHMSI IOCTHKEHUIN HAYKU U TEXHOJIOTUH JJIs1 Pa3BUTHS OOIIECTBA;

v\ yMemb: ycTaHaBJIMBaTh CBA3b MEXK/IY LIENbIO U3YYEHUs XUMHUU M TEM, JJIs Y€ro OHA OCY-

IIECTBIISAETCS (MOTUBAMHU ); BBIIIOJIHATH IPOTHOCTUYECKYIO CAMOOLIEHKY, PEryIHPYIOIIYIO aK-

TUBHOCTDH JINYHOCTH Ha dTalle €€ BKIIOUCHUS B HOBBIN BHJ IEATSIHFHOCTH, CBI3aHHBIN C

HAYaJIOM U3y4YEHHS] HOBOTO Y4EOHOTO MpeIMeTa — XHUMUU; BHIMOIHITh KOPPUTHUPYIOIIYIO Ca-

MOOILIEHKY, 3aKJIFOYAIOIIYIOCA B KOHTPOJIE 32 MPOLECCOM U3YyYEHUS XUMUU U BHECEHUH HE-

00XOUMBIX KOPPEKTUBOB, COOTBETCTBYIOIINX dTAalaM U CIOCO0aM M3YUYEeHHs Kypca XUMUU;

CTPOUTD KU3HEHHBIC U MTPOQPECCHOHATIbHBIC TUTAHBI C YU€TOM KOHKPETHBIX COIMAIBHO -

UCTOPUYECKHUX, TOTUTHYECKUX U SKOHOMHUYECKUX YCIOBUI; OCO3HABATh COOCTBEHHBIE 11CH-

HOCTH U UX COOTBETCTBUE MPUHUMAEMbIM B )KU3HH PELICHUSM; BECTU TUAJIOT HA OCHOBE

PaBHOIIPaBHBIX OTHOIIEHUIM U B3aMMHOI'O YBAaXXEHUS; BbIJICIATh HPABCTBEHHBIN ACIEKT I10-

BEJICHUSI U COOTHOCUTD MOCTYNKHU (CBOU M IPYTUX JIFOACH) U COOBITUS C IPUHATHIMHU ITH-

YECKMMH HOPMaMH; B IIpeJIesIax CBOUX BO3MOKHOCTEN IPOTUBOIEHCTBOBATH ACHCTBUSAM U

BIIMSIHUSIM, TIPEJICTABIISIONIUM YTPO3Y KH3HHU, 3[I0POBBIO U O€30MaCHOCTH JIMYHOCTH U 00111e-

CTBA.

COAEPXAHMUE ITPOI'PAMMBI
9 knacc (2 4 B Henento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

IMoBTOpPeHHE OCHOBHBIX BONPOCOB Kypca xumMun 8 kiacca (3 gaca)

Tema 1. OBIIASL XAPAKTEPUCTUKA XUMHUYECKHUX 3JIEMEHTOB H
XUMHNUYECKUX PEAKIUU. IEPUOJUYECKHUU 3AKOH U IEPUOIUYECKASA
CUCTEMA XUMMNYECKHUX JIEMEHTOB JI.U. MEHIAEJIEEBA (12 gacoB)



XapaKkTepUCTHKA 3JIEMEHTA I10 €0 MOJIOKEHUIO B Ileproandeckoi cucteme XUMUYECKUX

anemenTtoB J[. 1. MenpaeneeBa. CBoMCTBa OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJICH B CBETE TEOPUU

3JIEKTPOJIUTUYECKON JUCCOLMALIMN U OKUCIICHHUS-BOCCTAHOBJIEHUA.

[TonsiTre 0 mepexoHbIX dJeMeHTax. AMPOTEPHOCTh. [ eHeTHUeCKUid s/l IEPEXOAHOTO dJie-

MEHTA.

[Tepuonuueckuii 3akon u [leprnonnueckas cucteMa xumudeckux 3nemeHT oB . V1. Menpene-

eBa. XMMHYEeCKasi OpraHu3alysl )KUBOU U HEXKUBOU IIPUPOABL. XUMHUECKUM COCTaB s/1pa, MAHTUU U 3€MHOM KOPbl. XMMHYECKHUE DJIEMEHTHI B KJIETKaX
YKUBBIX OPTraHU3MOB. Makpo- U MUKPO3JIEMEHTHI.

O06o0mieHne cBeIeHN 0 XUMHUYECKUX peakuusax. Kinaccupukanms XuMHIECKUX peakui mo

Pa3IMYHBIM PU3HAKAM: «UHUCIIO U COCTAB Pearupyromux U 00pa3yrommxcsl BEMIECTBY, «TEIIOBOM 3(pPeKT», «HarpaBiIeHne», «KI3MEHEHUE CTETICH eil
OKHCJICHHS DJIEMEHTOB, 00pa3yIoIiX pearnpyrolie BenecTBay, «(hasza», «MCIONb30BaHIE KaTaTH3aTOPay.

[ToHsiTHE O CKOPOCTU XUMHUUECKOU peakiuu. DakTopbl, BIUSIONIME HA CKOPOCTh XUMUYE-

ckux peakuuid. Karanuzatopsl u katanu3. MTHruouTopsl. AHTHOKCHUIAHTHI.

JemoncTpauuu. Pazimnunbie popmbl Tabnunel JI. M. MenneneeBa. Mojiein aTOMOB 3JIEMEHTOB

1—3-ro nmepuooB. Mojens CTpOeHHS 3eMHOTO mapa (TIoNepeuHbIid pa3pe3). 3aBUCUMOCTh CKO-

POCTH XUMHUYECKOU pEaKLMK OT IPUPOIbl PEArHPYIOLIUX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XU -

MUYECKOW PEaKlMK OT KOHIIEHTPAIMU PEarupyoInX BemecTB. 3aBUCUMOCTb CKOPOCTH X UMHU-

YEeCKOM PeakIuu OT IUIOIIAIU COTPUKOCHOBEHHUS PEArupyIOIINX BEUIECTB («KUTISIIHHI CII0M»).

3aBUCHMOCTh CKOPOCTH XHUMHUYECKOU PEaKIMK OT TEMIIEPATYPhl pearu pyromux BeniecTs. ['omo-

TeHHBIN ¥ FeTepOTreHHbIN KaTanu3bl. DepMeHTaTUBHBIN kaTanu3. MHrubupoBanue.

JlabopaTopHuble onbIThI. 1. [lonydyeHne ruipokcuia HUHKA U UCCIEA0BAHNE €TI0 CBOMCTB. 2.

MogaenupoBanue noctpoenus Ilepuoguueckoit cucteMsl XuMuueckux anemeHTos /. M. Menne-

neesa. 3. 3amelnieHue xKene3om Meau B pactBope cynbdara menu (II). 4. 3aBucUMOCTb CKOPOCTH

XUMHUYECKON PEaKIMU OT MPUPOIbl PEATHPYIOIINX BEIIECTB HAa IPUMEPE B3AUMOJICHCTBHS KUCIOT C METaJUIAMH. 5. 3aBUCUMOCTbh CKOPOCTH
XUMHYECKOHN PEAKIIUN OT KOHIIEHTPALMK pearu pyrolrX BEUIECTB HA IPUMEPE B3aUMOACHCTBUS IMHKA C COJISTHON KHUCIOTON pa3IndHON
KOHIIEHTpALUU.

6. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEAKIMH OT TUIOMIAIN COMPUKOCHOBEHHUSI pearupyromux

BeLIECTB. 7. MoaenpoBaHne «KHUIISIIETO CII0s». 8. 3aBUCUMOCTbh CKOPOCTH XMMUYECKOHN peak-

MU OT TEMIIEPATYPHI pearupyronuX BEIIECTB Ha MpuMepe B3auMoaecTBus okcuna meau (1) ¢

PacTBOPOM CEPHOM KHCIOTHI pa3TUYHON TeMrepaTypsl. 9. PaznoskeHue nepokcuaa BoAopo/ia ¢ momMoIisio okcuaa mapranna (IV) u karanassl. 10.
ObHapy>keHue KaTanas3bl B HEKOTOPBIX MUILEBbIX TpoAykTax. 11. MHrubupoBanue B3auMOJAEHCTBUS KUCIOT C METa/NIaMU YPOTPOIIMHOM.
IIpenMeTHBbIE pe3yabTaThl 00yUYeHHS

VYyamuiicst 10JDKEH yMemb!



v\ HCHOIB30BaTh NPH XapAKTEPUCTUKE PEBPAIIEHHUM BELIECTB M0 HATHS: «XUMHUYECKas peak-
LUS», «PEAKIINU COCIMHEHUS», «PEAKLIUU PA3I0KECHUS», «PEaKIIUU OOMEHa», «PEaKIuu 3amMe-
HICHUS», «PEAKLIUU HEUTPATU3ALNNY, «IK30TEPMUUYECKUE PEAKIIUNY, «IHIOTEPMHUUECKUE pe-
aKLUN», «0OpaTUMBbIe peaKlun», KHEOOPAaTUMBIE PEAKIIUNY, «OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN», «TOMOTCHHBIE PEAKIIHINY, «IT€TEPOTEHHBIE PEAKIIUNY, «KaTa-
JUTUYECKHUE PEaKIUN», KHEKATATUTHUYECKUE PEaKIIUn, «TeII0BON 3P PEeKT XUMUUYECKO pe-
aKIHN», «CKOPOCTh XUMUYECKON PEAKIIUN», «KATaIu3aToOp;

v XapaKkTepu30BaTh XUMUUYECKHE JIEMEHTHI 1-3-T0 IIEPUOIOB 110 X MOJIOkKEHHIO B [Tepuoau-
YECKOM CUCTEME XUMHUYECKHUX 3JieMeHTOB /.- 1. MeneneeBa: XuMHUUYECKU 3HAK, MOPSIKO-
BBl HOMED, MIEPUOJ, TPYIIIA, HOArPYIIIA, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHHE aTo Ma
(3apsiz siapa, YKCIIo IPOTOHOB M HEUTPOHOB B sAZIpE, 00IIIEE YUCIIO AIEKTPOHOB, pacipeesne-
HUE 3JIEKTPOHOB MO AIEKTPOHHBIM CJIOSIM, IIPOCTOE BEILIECTBO, (POopMyJia, Ha3BaHUE U TUI
BBICIIETO OKCHJIA ¥ TUJIPOKCHUIA, JIETYUYEro BOJIOPOIHOTO COCTUHEHUS (/1711 HEMETAJUIOB));

v XapakTepu30BaTh OOIINE XUMHUYECKUE CBOMCTBA aM()OTEPHBIX OKCHIIOB M THAPOKCHJIOB;

v\ IPUBOAUTH IPUMEPHI PEAKLIUIA, IIOATBEPHKIAOLIMX XUMHYECKUE CBOMCTBA aM(OTEPHBIX OK-
CUJOB U THJIPOKCUOB;

v JaBaTh XapaKTEPUCTUKY XUMHYECKUX PEAKIMI 110 YHCIIy ¥ COCTaBY UCXOIHBIX BELIECTB U
MPOJYKTOB PEAKIUU; TEIIIOBOMY 3(h(PeKTy; HarpaBICHUIO IPOTEKAHUS PEAKIIUN; H3MEHEHUIO
CTENIEHEH OKUCIICHUS AIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXO/IHBIX BEIIECTB; YYaCTHIO Ka-
Taau3aTropa;

V' OOBACHATH U IPUBOJUTE IPUMEPHI BIUSHUS HEKOTOPLIX (PAaKTO poB (IPUPOIA PEATHPYIOIIUX
BEILIECTB, KOHIIEHTPALIUs BEIIECTB, IaBJIEHNE, TEMIIEpaTypa, KaTaau3aTop, HOBEPXHOCTh CO-
MIPUKOCHOBEHHUS PEarupyromux BEIIECTB) HA CKOPOCTh XUMUYECKHUX PEaKIIUA;

v HabJII0aTh U ONUCHIBATH YPABHEHHUS PEAKIMIA MEKIY BEIIECTBAMHU C TIOMOIIBIO €CTECTBEH-
HOTO (PYCCKOT'O MJIM POJTHOTO) SI3bIKA U A3bIKA XUMHUH;

v IPOBOJUTH OMBITHI, IOITBEPKIAIONIME XHMHUUECKAE CBOMCTBA aM(OTEPHBIX OKCHJIOB U I'HJI-
POKCH/IOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT pa3InuHbIX (pakTopoB (mpupoaa
pearupyrounurx BeuecTB, KOHLIEHTpalus BEIIECTB, JaBJI€HUe, TEMIIepaTypa, Kataau3aTrop, 1o-
BEPXHOCTh CONPUKOCHOBEHHUS PEarupyrolnux BEIIECTB).

MeTal’[peZ[METHBIe PeE3yabTaThl OﬁyquHﬂ

VYyamuiicst 10JKEH yMemb!

v\ OIpEeNEeNATh Lelb y4eOHOM AESTENLHOCTH ¢ TIOMOLIBIO YIUTENS U CAMOCTOATENBLHO, HCKATh
CpEeICTBa €€ OCYIIECTBICHUS, PadOTasl 1O MIIaHy, CBEPSITh CBOU JACHCTBUS C IENbIO U ITPH



HEO0XO0AMMOCTH HCTIPABIIATH OMIMOKHU C MOMOIIBIO YYUTENS U CAMOCTOSTENBHO;

v’ COCTaBJISATh AHHOTAIMIO TEKCTA,

v/ co3/1aBaTh MOJICIIH C BBIICJICHHEM CYIECTBEHHBIX XapPaKTEPUCTUK OOBEKTA U TIPEICTABICHUEM
UX B IPOCTPAHCTBEHHO-TpapUUECKON WIIM 3HAKOBO-CUMBOJIMYECKON (opMe;

v omnpenensTh BUIbI KIacCH(UKAIUK (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

v’ OCYIIECTBIIATD MPAMOE JEAYKTHBHOE IOKAa3aTEIbCTBO.

TEMA 1. METAJLJIBI (19 gacoB)

ITonoxenne meramios B [lepuogudeckoit cucreme xummudeckux 3iueMeHToB . M. Mennenee-
Ba. MeTtajunueckasi KpUCTaJUIMYECKas peleTka i MeTalsinyeckas XuMudeckas cBsizb. O0uue
¢usnyeckue cpoiicTBa MeTayuioB. CIulaBbl, UX CBOMCTBA M 3HaYeHHE. XUMUYECKHUE CBOMCTBA Me-
TaJJIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE UX MOJIOKEHUS B JIEKTPOXUMHUUECKOM Py
HanpsbkeHuit Metamios. Kopposus MeTamioB u ciocoObl 60pb0bI ¢ Hel. MeTalibl B IpUpoJIe.
OO6m1re criocoObl UX MOTYYCHHUS.

O0masi XapakTepUCTHKA IIeJOYHbIX MeTalJI0B. MeTasuibl B mpupoje. Obiue crnoco-

061 ux noyueHusi. Ctpoenue atomoB. Ll{enounsie MeTamsl — MpoCThIe BenlecTBa. Baxkueimme
COEIMHEHUS 1EJIOUYHBIX METAJIIIOB — OKCHUJIbI, TUAPOKCU/IBI U COJIU (XJIOPUAbI, KApOOHATHI, CyIb(aThl, HUTPAThl), UX CBOMCTBA U IPUMEHEHHE B
HapoxHOM Xo3siicTBe. KanuitHbie ynoOpeHust.

OO0umas xapakTepuCcTHKA 3J1eMeHTOB Ii1aBHOM noarpynns! 11 rpynnei. CtpoeHue aro-

MOB. ll{en04HO3eMeNbHBIE METAIUIBI — IIPOCTHIE BEIECTBA. BakHeWIIne COeAMHEHUS LIEII0YHO-
3€MeJIbHBIX METaNIOB — OKCH/IbI, TUJPOKCHIBI U COJIU (XJIOPUbI, KApOOHATHI, HUTPATHI, Cylb(daThl, pochaThl), UX CBOICTBA U IPUMEHEHHE B
HapOJIHOM XO35IHCTBE.

Amomunnii. CtpoeHue aroma, Gpu3nYeckue 1 XUMHUECKUE CBOICTBA IPOCTOTO BEIECTBA.
CoennHeHNs alIOMUHUS — OKCUJ M TUA-POKCHU, UX aM(OTEpHbIi xapakTep. Baxuelinue conu
amomuHys. [I[puMeHeHne antOMUHUA U €r0 COETNHEHUN.

XKeneszo. CtpoeHue aToMa, pU3NYECKUE U XUMUYECKHE CBOMCTBA MMPOCTOro BemiecTBa. ['eHe-
TH4eckue paasl Fex+ u Fes+. Baxuelme conu xene3a. 3HaueHHe xkeJe3a U €ro COeMHEHHUH
JUIS IPUPOBI M HAPOJTHOTO XO35HCTBA.

JemoncTpanuu. O6pa3ipl MENTOYHBIX U IIeT0YHO3EMENbHbBIX MeTaoB. OOpa3Iibl CIJIaBOB.
B3anMopeicTBre HaTpus, JINTHS U KaJbLUsA C BOAOU. B3aumoneicTBue HaTpUsl U MarHus C KUC-
noponoM. B3anmoneiictBue MetamoB ¢ Hemerawiamu. [Tonydenue ruapokenaos xenesa (11) u
(11).

JlabopaTopHublie onbIThl. 12. B3anmoaeiicTBie pacTBOPOB KUCIIOT U COJIEN ¢ MeTajulaMu. 13.



O3zHakoMIyIeHME ¢ pyAaamH xkenesa. 14. OkpalirBaHue MJIaMEHH COJIIMHU LIEIOYHBIX MeTaiioB. 15.B3aumoneiictBue kanbuus ¢ Bogoi. 16. [lonydenne
TUJPOKCUJIA KAIbIIUS U UCClIeoBaHUE ero CBOMCTB. 17. [lonydyeHune rugipoKcuia aJroMUHUS U UCCIIeI0BaHKe ero CBOMCTB. 18. B3zaumo-
NefcTBUE Kene3a ¢ colisiHoM kucioTou. 19. [Monyuenue runpoxcunoB xenesa (I11) u (11I) u uzy-

YyeHHE UX CBOMCTB.

IpakTuyeckne padorel. 1. Penenne sxcepuMeHTaIbHBIX 33/1a4 Ha paclio3HaBaHUE U T10-

JIy4eHUE COCTMHEHUN METaJIJIOB.

IIpenmeTHbIE pe3yabTaThl 00yUYeHHSA

VYyamuiics 10JKEH yMemb!

v\ HCIIOIB30BaTh IIPH XaPAKTEPUCTUKE METAILIOB U UX COEIMHEHMMI TOHATHS: «METAJUIBIY, «PAJ AKTUBHOCTH METAILIOBY, «IIEJIOYHEIE METAIUIBIY,
«IIICI0YHO3EMEIIBHBIC METAJIIbI», HCIIOIb30-

BaTh UX IIPU XapaAKTEPUCTUKE METAILIIOB;

v J1aBaTh XapaKTEPUCTUKY XUMUYECKHX DJIEMEHTOB-METAILIOB (LIEI0YHBIX METAIIOB, MATHHUS,

KaJIbIIMS, ATFOMUHUS, JKelie3a) 10 UX MOJIoKeHHIo B [lepronnueckoi cucteMe XuMHUYECKUX

anemenToB Jl. 1. MenzeneeBa (XuMuuecKuil 3HaK, HOPSAKOBBIM HOMEp, IIEpHU OJ1, TPYIIIIA,

MOArPYIIa, OTHOCUTENbHAS aTOMHAsl Macca, CTPOCHHE aToMa (3apsij a1pa, YUCIO MPOTOHOB

Y HEUTPOHOB B si/Ipe, OOIIEe YUCIIO IIEKTPOHOB, PACTIPECICHUE SJIEKTPOHOB TI0 3JIEKTPO H-

HBIM CJIOSIM), IIPOCTOE BEIIECTBO, (OopMYyJia, HA3BAHUE U TUII BBICILIETO OKCH/Ia U TUIPOKCH-

na);

v Ha3bIBaTh COCIAMHEHHs METAIUIOB M COCTABIIATH UX (POPMYIIBI 10 HA3BAHUIO;

v\ XapakTepu30BaTh CTPOEHHE, O0IIHE PU3NIECKHE M XUMUIECKHE CBOMCTBA NPOCTHIX BEIIECTB-METAJIOB;

V' 00OBSCHATH 3aBUCHMOCTBH CBOMCTB (MJIM MPEICKa3bIBATh CBOMCTBA) XMMUUECKUX DJIEMEHTOB-

METaJUIOB (pajnyc, METAUIMUYECKHE CBOMCTBA DJIEMEHTOB, OKUCIUTEILHO-BOCCTAHOBUTEIIb-

HbIE CBOICTBA 3JIEMEHTOB) U 00pa3yeMbIX UMHU COSAMHEHU (KUCIOTHO-OCHOBHBIE CBOMCTBA

BBICIINX OKCHJIOB U THAPOKCHUJIOB, OKUCIUTEIHHO-BOCCTAHOBUTEIBLHEIE CBOMCTBA) OT TOJIO-

»eHus B [lepuoanueckoit cucreme xumuyeckux 3meMmeHToB . 1. Meneneesa;

v\ ONHUCHIBaThH OOIIYE XUMUIECKHE CBOMCTBA METAJIOB C TIOMOILLIO €CTECTBEHHOIO (PYCCKOIo

WJIM POJIHOTO) SI3BIKA U SI3bIKA XUMHUH,

v COCTaBJIATH MOJIEKYJISPHBIE YPABHEHHS PEAKIIUH, XapaKTEPU3YIOIIUX XUMUYECKHE CBOWCTBA

METAJUIOB U UX COCIMHEHHM, a TAKXKE JIEKTPOHHBIE YPABHEHUS MTPOLIECCOB OKHUCIICHHUS -

BOCCTaHOBJICHUS; YPABHEHUS AIEKTPOIUTHICCKON TUCCOIUAIINH; MOJIEKYIISIPHBIC, TTOTHBIC U

COKpallleHHbIE HOHHBIE YPaBHEHHUS PEAKIINM C y4aCTHEM JIEKTPOIUTOB;

v\ yCTaHaBIMBAThH NPUYUHHO-CIEICTBEHHBIE CBA3M MEXIY CTPOEHUEM aTOMA, XUMUYECKOM CBA3BIO, TUTIOM KPHCTAIIIMYECKON PELIETKH METAILIOB U
WX COeMHEHUH, NX oOummu Gpusud e-



CKMMH U XUMUYECKHMH CBONCTBAMU;

v ONUCHIBATH XUMUYECKUE CBOMCTBA HICIOYHBIX U IIETOYHO3EMEIBHBIX METAIIIOB, & TAKIKE
QIIOMHUHMS U XKeJle3a U UX COEAMHEHUN C IIOMOILBIO €CTECTBEHHOIO (PYCCKOTO WM POJHOIO)
A3bIKa U A3bIKA XUMUU;

v’ BBINOJHATD, HAOIIIOIATE U OMUCHIBATH XMMHYECKHUI DKCIICPUMEHT T10 PACTIO3HABAHUIO BaXK-
HEHIINX KaTHOHOB METAJIJIOB, TUAPOKCU-HOHOB;

v/ 3KCIEPUMEHTAIBHO MCCIIEN0BaTh CBOUCTBA METAUIOB U X COECIMHEHHH, PEIIaTh SKCIIEPUMEHTAIBHBIEC 33/1a4H 10 TeMe «MeTalib»;
v/ ONHUCHIBATH XUMHYECKUI IKCIIEPUMEHT C MMOMOLIBIO €CTECTBEHHOTO (PYCCKOrO HIIH POIHOTO)
SI3bIKA U S13bIKa XUMMUH;

v/ [IPOBOJUTH PACYEThI 110 XUMHUIECKUM (POPMYJIaM U YPABHEHHUSIM PEAKIHH, IIPOTEKAOLINX C
Y4aCTHEM METAJUIOB U UX COCIUHEHUN;

v’ obpammarkcs ¢ 1abopaTopHbIM 060PYJOBAHHEM U HArPEBATEILHBIME PHOOPAMH B COOTBET-
CTBUHU C [IPaBUJIAMU TEXHUKH 0€3011aCHOCTH;

v’ HabJr0aTh 3a CBOMCTBAMU METAIUIOB M MX COCIMHCHUI U SIBICHUSAMHU, IPOUCXOSIIIMHE C
HUMU;

v/ ONHCHIBATH XUMHUYCCKHUI IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEH HOTO (PYCCKOTO HJIH POIHOIO) SI3bIKA U SI3bIKA XMMHU;
v/ Jenarth BBIBOIBI [0 PE3YJIbTATaM MPOBEJACHHOTO SKCIIEPUMEHTA.

MeTaHpe)IMeTHI)Ie pe3yabTaThbl oﬁyqe}mﬂ

Yuamuiics JoJKeH yMems:

v paboTarh MO COCTABICHHOMY ILIaHY, UCIIOJIB3Ys HAPSIY C OCHOBHBIMH U JIOTIOJHUTEILHbIE
cpezcTBa (CIpaBOYHYIO JIUTEPATYpY, CI0XKHbIE TpuOopsl, cpeactsa UKT);

v C IOMOMIBIO YUHTENsI OTOMPATH JJIsl PEIIEHHs YUEOHBIX 3a/1a4 HEOOXOIUMBIE CIIOBAPH, SH-
LUKJIONEUH, CIIPABOYHUKH, DJIEKTPOHHBIE TUCKH;

v/ CONOCTaBJIATH ¥ OTOMPATh HHPOPMAIIHIO, ONYIEHHYIO U3 Pa3IMYHBIX HCTOYHUKOB (CIOBA-
PH, SHIMKIIONIENH, CIIPAaBOYHHUKH, HJIEKTPOHHBIE TUCKH, ceTh MIHTepHeT);

v TIpeCTaBIIATh HHPOPMAIIHIO B BHIE TaOJIHUII, CXEM, OIIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npuMmeHenneM cpeacts UKT;

V' 0OpPMIISTH CBOM MBICJIH B YCTHOM U MUCHMEHHOMN PEYHM C YUETOM CBOMX YIEOHBIX M JKH3-
HEHHBIX PEYEBBIX CUTYalUil, B TOM 4ucie ¢ npuMeHeHneM cpeacts UKT;

v COCTaBJIATH PEIEH3MIO HA TEKCT;

v/ OCYIIECTBJISATH JOKA3aTEILCTBO OT MPOTHBHOTO;

v ONpeneNsTh, UCXO/s U3 YUeOHOM 3a1a4n, HEOOXOMMOCTh UCIIONIB30BAHMsI HAOIIOECHUS WITH
JKCIIEPUMEHTA.

TEMA 2. HEMETAJLJIBI (30 yacos)



OOm1ast xapakTepUCTHKA HEMETAJUIOB: MosioxkeHue B [lepronndeckoil cucteMe XMMUYECKHX
anemenToB J[. . MenpaeneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB, JIEKTPOOTpHUIIATENBHOCTH (D0)
KaK Mepa «HEMETANIMYHOCTIY, psax D0. Kpuctamiueckoe CTpOEHUE HEMETAJIJIOB — MPOCTHIX
BelecTB. Ayuorponus. Duznueckue cBorcTBa HEeMETAIIOB. OTHOCUTENIBHOCTD MTOHATUH «Me-
Taul» U «HEMETAILD.

Bonopoa. [Tonoxenue Bogopoaa B [lepuoandeckoii cucteMe XuMHYECKUX 3eMeHToB JI. U.
MenpeneeBa. CTpoeHre aToMa U MOJIEKYJIbl. DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJOPO/A,
€ro MOJIy4YeHUe U IPUMEHEHUE.

Bopa. Ctpoenue monexynbsl. Bogopoanas xumudeckasi cBs3b. @U3nueCcKre CBOMCTBA BODI.
AHOMauu CBOMCTB BojbL. [ mapoduabHbie 1 rupodoOHbIC BemecTBa. XMMHUYECKHE CBONCTBRA
Bozbl. KpyroBopot Bozbl B ipupoje. Bomgoouncrka. Aspanus Bojbl. beitoBeie ¢hmibTpel. MuH e-
panbHbIe BOJbI. JucTumnnpoBanHas BoJa, €€ MOJy4YE€HUE U IPUMEHEHHUE.

OO0mas xapakrepucTuka rajoreHoB. CtpoeHue aromoB. [IpocTeie BelecTBa 1 OCHOBHbBIE
COEIMHEHMS TaJOreHOB, UX cBoicTBa. KpaTkue cBenenus o xinope, Opome, dhrope u itoze. [p u-
MEHEHHE rajJloreHOB U UX COEIMHEHUI B HAPOJIHOM XO35HCTBE.

Cepa. Ctpoenue aToma, alJIOTPOIHs, CBOICTBA U IPUMEHEHHE poMOndecKkon cepbl. OKCHIbI
cepsl (IV) u (VI), ux nonydenne, cBoiictBa u npuMmeHeHne. CepHasi KUCIIOTa U €€ COJIU, UX
MIPUMEHEHUE B HAPOJAHOM X03siicTBe. [Ipon3BOACTBO CEPHON KUCIIOTHI.

A3zot. CTpoeHue atoMa ¥ MOJIEKYJIbl, CBOMCTBA IIPOCTOT0 BellecTBa. AMMUAK, CTPOEHHUE,
CBOMCTBA, NOJIyueHHE U npuMeHeHue. Cojin aMMOHUSA, UX CBOMCTBA U NpUMeHeHHe. OKCUbI
azota (II) u (IV). A3oTHas kuciora, ee cBoiicTBa U mpuMeHeHne. Hutpatel u HUTpUTHIL, TpooIie-
Ma UX COZIEP)KaHUs B CEIbCKOXO03AHCTBEHHOM MPOAYKIIUHN. A30THBIE yIOOpEHHUS.

®ocdop. CtpoeHue atoMa, aJUIOTPONUS, CBOWCTBA O€I0ro U KpacHoro gocdopa, ux npu-
MeHeHue. OcHOBHbIE coeuHeHus: okcul pocopa (V) u oprodocdopHas kucnota, pocdarsl.
dochopHble ynoOpeHus.

¥Yraepoa. CtpoeHue aroma, aJuloTponus, CBOHCTBa MoanpuKaluii, mpuMeHeHne. OKCHIbI
yraepona (I 1) u (IV), ux cBoiictBa u npuMenenne. KapOoHaThI: KalnbIUT, COJa, MOTAII, UX
3HAUEHUE B IPUPOJIE U KU3HU YEIIOBEKA.

Kpemnuii. Ctpoenne atoMa, KpUCTaUIMUECKUH KPEMHUMN, €r0 CBOMCTBA U IPUMEHEHHUE.

Oxcunp xpemuus (IV), ero npupossie pa3sHOBUAHOCTH. CUIIMKAThL. 3HAUEHUE COSAMHEHUM
KPEMHHS B )KMBON M HE)KUBOU Npupojie. [IoHsTHE 0 CHIMKAaTHON MPOMBIIIIIEHHOCTH.
JemoncTpanuu. O6pasiisl raloreHoB — MPOCTHIX BellecTB. B3anumoaelcTBre raloreHoB ¢
HaTpHUeM, C aFOMUHUEM. BeITecHeHre XJ1opoM Opoma Wiv Hoja U3 pacTBOPOB UX cojeil. B3au-



MOZCICTBUE CEPBI ¢ METAJUIAMU, BOJOPOJAOM U KUCIOPOAOM. B3aumoneicTBue KOHUEHTPU-

POBaHHOM a30THOM KUCIOTHI ¢ Menbto. [lornomienre yraeM pacTBOpEHHBIX BEIIECTB WIIM ra-

30B. BoccranoBienue Meau us ee okcuaa yriaeM. O0pasibl IpUpOAHbIX COEAUHEHUH XJI0pa, ce-

ph1, hochopa, yrinepona, kpemausi. OO0pasIpl BOKHEHIIUX )11 HAPOJIHOTO XO03KUCTBA CYyIb(haToB,HUTPATOB, KapOoHaTOB, hocdaToB. OOpa3Ilsl cTEKIIA,
KEpaMHUKH, IEMEHTA.

JlaGoparopubie onbIThl. 20. [Tonydyenue u pacrno3HaBanue Bojopoja. 21. Mccnenopanue mno-

BEPXHOCTHOT'O HATsHKEHUS BOJBL. 22. PacTBOpeHHe nepMaHraHata Kajius WM MEIHOTO Kyropoca B Boze. 23. ['mapararust 06e3B0KEHHOTO Cyabdarta
menu (I1). 24. M3rotoBieHrue rUIICOBOTO oTeyaTka. 25. O3HaKOMJIEHUE C KOJUICKITUEH OBITOBBIX (PriIbTpoB. 26. O3HAKOMIICHHE C COCTAaBOM
MUHEpaabHOH BojbI. 27. KauecTBeHHas peakilus Ha rajJoreHu1-uoHsl. 28. [lonydyeHnue u pacrno3HaBanue kuciopoja. 29. 'openue cepbl Ha BO3yXe U B
kuciopose. 30. CpoiicTBa pa3daBiieHHON cepHOM KUCIOTHI. 31. M3yuenue cBolicTB ammuaka. 32. PacrosnaBanue coseir ammonus. 33.CBolicTBa
pa30aBIeHHON a30THON KUCIOTHL. 34. B3anmozelicTBue KOHIEHTPUPOBAHHOW a30THOM KHCIIOTHI ¢ Meabl0. 35. ['openne hocdopa Ha BO3ayxe U B
kucnopone. 36. PacnoznaBanue docdaros. 37. 'openue yris B kucnopoe. 38. [lonydeHne yroinbHON KUCIOTH U U3ydeHue ee cBorcTB. 39. Ilepexon
kapOoHaToB 8 ruapokapOoHatsl. 40. Pasnoxenue runpokapoonara Hatpus. 41. [lonydeHrne KpeMHEBOM KHCIOTHI M U3yYCHHE €€ CBOMCTB.
IIpakTHyeckune padoTsl. 2. Pemienne skcnepuMeHTanbHbIX 3a1a4 1o TeMe «lloarpymnmna rano-

reHoB». 3. Pemenne skcnepuMeHTaIbHBIX 33/1a4 1o TeMe «lloarpymnma kucnoponay. 4. [lomyue-

HUE, cOOMpaHue U pacrio3HaBaHKE ra3oB.

IIpeaMeTHbIE pe3yJbTaThl 00y4eHH s

Yuamuiics JoJKeH yMems:

v HCIOJB30BaTh MPH XapaKTEPUCTUKE METAILIOB U UX COSTMHEHUIN MOHSTHS: «HEMETAILIBI,

«TaJIOTEHBI», «ALTOTPOIHBIC BUAOU3MEHEHHUS, <GKECTKOCTh BOJIBI», «BPEMEHHAs KECTKOCTh

BOJIBI», IIOCTOSTHHASI )KECTKOCTh BOJIBI», «OOIIast >KECTKOCTh BOJIBI;

v J1aBaTh XapaKTEPUCTHKY XUMHUUYECKUX DJIEMEHTOB-HEMETAILIOB (BOJIOPO/Ia, TAIOT€HOB, KHC-

J0poa, cepsl, a3ota, Gocdopa, yriepoaa, KpeMHH) O UX MOI0keHuto B [leproanueckoit

cucreMe xummuueckux anemeHToB /. V1. MenneneeBa (XuMudeckuil 3HaK, HOPSAKO BbIH HO-

Mep, IepHoJ, TpyMa, MOATPYIa, OTHOCUTEIbHAs aTOMHAs Macca, CTpOeHHe aToma (3apsif

sJipa, YUCII0 IPOTOHOB M HEUTPOHOB B si/ipe, 0011Iee YNCII0 AIEKTPOHOB, paclpeeieHue

ANEKTPOHOB IO JEKTPOHHBIM CJIOSM), IPOCTOE BEIIECTBO, GOopMyIia, HA3BAHUE U THUII

BBICILIETO OKCHJA U THJIPOKCHIA, GopMyJia U XapaKTep JETY4ero BOJOPOIHOTO COEAUHEHHUS);

v Ha3BIBaTh COEIAMHEHUS HEMETAIUIOB U COCTABIIATH X (DOPMYJIbI IO HA3BAHHUIO;

v XapakTepH30BaTh CTPOEHHUE, OOIINE PU3NUECKUE U XUMUUECKHE CBOUCTBA IIPOCTHIX BENIECTBHEMETAILIOR;

V' 00OBICHATH 3aBUCHMOCTBH CBOMCTB (MJIM MPEICKa3bIBATh CBOMCTBA) XMMUUECKUX DJIEMEHTOB-

HEMETaJJIOB (paanyc, HEMETAITINYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIHHO-BOCCTAHO-

BUTEJIHHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX HMH COSTUHEHUH (KUCIOTHO-OCHOBHBIE



CBOMCTBA BBICIIMX OKCHJIOB U TUIAPOKCUIIOB, JIETYIHX BOJOPOIHBIX COSTMHEHUH, OKHCT H-
TEJIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA) OT MOJ0XKeHus B [leproanueckoil cucteme XuMu-
yeckux 3yiemeHnToB 1. . Meneneena;

v ONMCHIBATH OOLIME XUMUYECKUE CBOMCTBA HEMETAILIOB C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKO-
T'O WIH POJTHOTO) SI3bIKA U SI3bIKA XUMHUU;

v COCTaBJIATH MOJIEKYJISAPHBIE YPABHEHHS PEAKIMi, XapaKTEPU3YIOIUX XUMUIECKHE CBOMCTBA
HEMETAJUIOB U UX COCIMHEHHM, a TAKXKE SJICKTPOHHBIE YPAaBHEHUS MTPOLIECCOB OKUCIICHUSI -
BOCCTAHOBJICHHS; YPABHEHUS SJIEKTPOJIUTHUECKOM IMCCOLMALINN; MOJIEKYIISIPHBIE, MTOJIHBIE U
COKpaIllCHHbIC HOHHBIE YPaBHEHHUS PEAKIIMI C yHaCTHEM JIEKTPOIUTOB;

v/ yCTaHaBIMBATh NPUYNHHO-CIIEACTBEHHBIE CBSA3U MEXK/LYy CTPOCHUEM aTOMa, XUMUYECKON CBA3BIO, TUIIOM KPHCTAILIMYECKON PEIIETKH HEMETAILIOB
Y UX COCIMHEHUH, UX 00mmMHA (Hr3H-

YECKUMH M XUMUYECKIMH CBONCTBAMU;

v\ OIHUCHIBATH XMMMYECKUE CBOMCTBA BOJAOPO/A, TAIONEHOB, KHCIOPO/a, Cephl, a3oTa, Gpocdopa, rpadura, anmasa, KPEMHHS M UX COEAMHEHUM ¢
MTOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO UIIM POJIHOTO) S3bIKA U A3bIKA XUMUH,

v OIHUCHIBATH CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJBI M BBIIOJIHATH COOTBETCTBYIOIIUM UM XU~
MUYECKHUI SKCTIEPUMEHT;

v’ BBINOJIHATH, HAOIIOJATh U ONKMCHIBATH XUMUYECKUI DKCIIEPUMEHT II0 PACIO3HABAHMIO HOHOB
BOZIOpOJa U aMMOHUS, cynbdar-, KapOboHaT-, cuiukar-, pocdar-, XJaopua-, OpomMu-, Ho-
TTU/I-UOHOB;

v DKCIIEPUMEHTAILHO MCCIIE0BATh CBOWCTBA METAJUIOB M UX COEIMHEHUI, peliaTh SKCIEpH-
MEHTaJIbHBIE 3a71a4u 110 TeMe «HemeTamby;

v ONHUCHIBATh XUMHYECKHU IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEH HOTO (PYCCKOTO MJIM POIHOTO) I3bIKA U A3bIKa XUMUH;
v obpaiarscs ¢ 1ab0paTopHbIM 000PYI0BAHUEM U HArPEBATEILHEIMU IPUOOPAMHU B COOTBET-
CTBUHU C MPaBUJIAMU TEXHUKH 0€30MacHOCTH; HAaOI0aTh 32 CBOWCTBAMU HEMETAJIIOB U UX CO-
SIMHCHUN U SBJICHUSMH, IPOUCXOSIIUMHU C HIMH,

v Jlenath BBIBOJIBI 110 PE3YJIbTATaM MPOBEIEHHOTO SKCIIEPUMEHTA.

v\ IPOBOIUTH PACYETHI 10 XUMHYECKUM (POPMYJIaM U YPABHEHHAM PEAKIMH, IPOTEKAIOIINX C
y4acTHEM HEMETAJIOB U UX COCTUHEHUIA.

MeTanpeaMeTHble pe3yJbTAThl 00y4eHUs1

VYyamuiics 10JKEH yMembl

v\ OpraHmM30BHIBaTh y4eOHOE B3aMMOJIENCTBUE B IPyIIe (pacupenelsaTh POJIM, J0rOBapUBaThHCS
JpYT C APYTOM U T. 11.);

v npeaBuaeTh (IPOTHO3MPOBATH) MOCIIEACTBUS KOJUIEKTHBHBIX PEIICHUIA;



v [IOHUMATb TIPUYHHBI CBOETO HEYCIIEXa U HAXOAUThH CIIOCOOBI BBIXO/IA M3 ITON CUTYAIlUH;
v/ B IMAJIOTE C YYUTENIEM YUUTHCS BHIPA0ATHIBATH KPUTEPHH OLIEHKU U ONPEIENATH CTEIECHb
YCIICHIHOCTH BBITIOJIHEHUS CBOEH pabOThI U pabOTHI BCEX, MCXO/IS M3 MMEIOLINXCSI KPUTEPUEB,
COBEPLICHCTBOBATh KPUTEPUHU OLICHKH U ITOJIB30BATHCA UMU B XOZE€ OLICHKU U CAMOOLICHKH;
v/ OTCTauBarth CBOIO TOYKY 3PCHUSI, apIYMEHTHPYSI €€;
v NOATBEPKIATh apryMeHTHI (haKTaMu;
v KPUTHYHO OTHOCHTHLCS K CBOEMY MHEHHIO;
v/ cllymarh JApYruX, MbITAThCs IPHHUMATD JPYTYIO TOUKY 3pEHHs, ObITh TOTOBBIM H3MEHHTh
CBOIO TOUKY 3PEHUS;

COCTaBJIATh pedeparT Mo olpeaesieHHON Gopme;
v/ OCYIIECTBIISATh KOCBEHHOE Pa3/ICIIUTEIbHOE IOKA3aTelIbCTBO;
v’ ompenensTh, HCXO/s U3 yueOHOI 3a1a4uu, He0OXOJMMOCTh UCTIOTB30BAHMUS HAOIFOICHHS HITH
JKCIIEPUMEHTA. . .
TEMA 3. OBOBIIEHHUE 3HAHUU 110 XUMHUU 3A KYPC OCHOBHOMH HIKOJIBI (4 gaca)
[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema XumMuieckux 3ineMeHToB 1. 1. Menne-
neeBa. PU3HUECKUl CMBICI MOPSAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB IIEPUO/A U TPYIIILL. 3aKO0-
HOMEPHOCTH W3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B MIEPUO/Iax U rpyMIax B CBETE
IIPEJICTAaBICHUM O CTPOEHUH aTOMOB JIEMEHTOB. 3HaueHue lleprnoanueckoro 3akoHa.
Bubl XuMu4ecKkux cBsA3€H U THUIbI KPUCTAIUIMUECKUX pelIeToK. B3auMocBs3b CTpoeHUS U
CBOMCTB BEILIECTB.
Krnaccudukanysa XuMHUECKUX peakluii 0 pa3IMyHbIM NIPU3HAKaM (UHMCIIO U COCTaB pearu-
PYIOLIMX M 00pa3yoLMXcs BEIIECTB; HATMYUE IPaHULlbl pasaena ¢as; TerioBoi a3¢dexT; u3me-
HEHME CTENEHEH OKUCIIEHUS aTOMOB; MCIIOJIb30BaHUE KATAIU3aTOPa; HAIIPABJICHUE IPOTEKAHMS).
CKOpOCTbh XMMHUYECKHX peakiuil u ¢pakTopsl, BIUsAIONIME Ha Hee. OOpaTUMOCTh XMMUYECKHX pe-
aKUUi ¥ cr1ocoObl CMEUIEHUS] XUMUYECKOTO PaBHOBECHS.
IIpocTeie u cioxHbIE BemecTBa. MeTaiisl 1 HeMeTasulbl. [ eHeTnueckue psipl MeTauia, HeMe-
Tajuia u nepexogHoro Meramia. OKCUAbl U TUAPOKCUIBI (OCHOBaHUS, KUCIIOTHI, aM(pOTEpHbIE
ruspokcuabl), Comu, X COCTaB, KJIaCCU(PUKAIMS U 00IMe XUMHUUECKUE CBOIICTBA B CBETE
TEOPHUH JIEKTPOIUTHIECKON THCCOLUALINN.
JIMYHOCTHBIE PE3YJIbTATBI OBYUYEHUA

Yyammics 10KeH:



v 3Hamb ¥ MOHUMamb. OCHOBHbIC HCTOPHYECKUE COOBITHS, CBA3AHHBIC C PA3BUTHEM XUMUH M OOIIECTBA; JOCTIKEHUS B 00JIACTH XUMUH
KYJIbTYPHbIE TPAAULIMHU (B YaCTHOCTH, HAYYHbIE

TpaIULMK) CBOEH CTpaHbl, 0OLIEMHUPOBbIE JOCTHKEHHS B 00JaCTH XUMUM; OCHOBHbIE IIPUH-

IIUIIBI ¥ TIPaBHJIa OTHOIIECHUS K MPUPOJIE; OCHOBHI 3JJ0p0O BOr0 00pa3a )KHU3HU U 310poBhecOe-

perarpmux TEXHOJIOTUH; paBUjia MOBEICHNS B UPE3BbIUAHBIX CUTYalUsAX, CBA3aHHbBIX C BO3-

JCWCTBUEM Pa3IMYHBIX BEIIECTB; OCHOBHBIC MTPaBa U 0053aHHOCTH I'pakIaHUHA (B TOM YHC-

JIe y4alllerocs), CBA3aHHbIE C JUYHOCTHBIM, IPO(ECCHOHANBHBIM U )KMU3HEHHBIM CaMOOIIpe-

JeTICHHEM; COLMAIIbHYIO 3HAYMMOCTb U COJIepKaHue Mpodeccuii, CBA3aHHBIX C XUMUEH;

v’ uCMbIMbl8amMb: 4yBCTBO FOPIOCTH 38 POCCHICKYIO XMMHUYECKYIO HAYKY U YBaKEHUE K HCTOPHH €€ PA3BUTHS; YBAXKECHUE U IPUHATHE TOCTHKEHUN
XUMHH B MHPE; JIFOO0BB K IPUPOJIE;

YBAKEHHE K OKPY>KAIOLIUM (yJaluMCsl, YYUTEISIM, POJUTENSAM U Ap.) — YMeTh CIyIIaTh U

CIIBIIIIATH MTAPTHEPA, MPU3HABATH MIPABO KAXKJOT0 Ha COOCT BEHHOE MHEHHE, IPUHUMATh pe-

LICHMSI C yYE€TOM ITO3ULUHN BCEX YYaCTHUKOB; YyBCTBO IPEKPACHOTO U ICTETUYECKUX UYBCTB

Ha OCHOBE 3HAaKOMCTBA C MMPOM BEILIECTB U UX IIPEBPALLECHUN; CAMOYBaXEHNE U HYMOLMO-

HaJIBHO-TI0JIO’KUTEIIbHOE OTHOLIEHHE K cele;

v [pu3Hasamhb: LEHHOCTH 37I0POBbsI (CBOETO U IPYTHX JIFO/ICH); HEOOXOANMOCTh CAMOBBIPAXKEHHUS, CAMOPEATN3AIINH, COLHAILHOTO MPU3HAHNUS;
v/ 0CO3HaBamb: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSITEBHBIM IIOCTYIIKAM U JI€HCTBHUAM, OTBETCTBEHHOCTD 33 X PE3YJIbTAaThl; TOTOBHOCTh
(MM HETOTOBHOCTB) OTKPBITO BBIPa)KaTh U OTCTAMBATh CBOIO MO3MIIMIO U KPUTUYHO OTHOCUTHCS K CBOUM MOCTYIIKAM;

v’ [POSIB/IAMb. SKOIOTUYECKOE CO3HAHUE; T0OPOKETATETbHOCTD, JOBEPUE M BHUMATEILHOCTD K JIFOSIM, TOTOBHOCTh K COTPYIHUYECTBY U IPYXKOE,
OKa3aHUIO IIOMOLIY TE€M, KTO B HEU HYX-

naeTcs; 0000IIEHHbIN, yCTONYMBBINA U N30MpaTENbHbIN I03HABATEIbHBIA UHTEPEC, MHUIIMATH -

BY U JII0003HATEIBHOCTh B U3YUEHHH MUPA BEIIECTB U PEAKIINM; 11eJIeyCTPEMICHHOCTb U

HAaCTOWYMBOCTD B JOCTHKEHUH 11€JIeii, TOTOBHOCTD K IPEOJI0JIEHUIO TPYAHOCTEH; yOeK1eH-

HOCTh B BO3MO>KHOCTH TIO3HAHUS IPUPO]IbI, HEOOXOUMOCTH Pa3yMHOT'0 UCIOJIb30 BaHUS J10-

CTHKEHUHN HAyKU M TEXHOJIOTUH ISl pa3BUTHUs O0IECTBA;

v\ YMemb: yCTaHABIMBATH CBA3b MEXK/LY LIEJbIO M3YUEHHs XUMUH U TEM, JUIA Y€ro OHa OCy-

IIECTBIIIETCS (MOTUBAMHU); BBITIOJIHATH KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aKJII0UYAIOIIYIOCs B

KOHTpOJIE 3a MPOLIECCOM U3yUEHHS] XUMUU U BHECEHUH HEOOXOUMBIX KOPPEKTHUBOB, COOT-

BETCTBYIOIIMX 3TallaM U CIoco0aM M3ydeHUs Kypca XMMHHU; BBITIOJIHATh PETPOCIIEKTUBHYIO

CaMOOILICHKY, 3aKJIIOYAIOIIYIOCS B OLIEHKE MPOLECCa U PE3yJIbTaTa H3yUYEHHs Kypca XMMUU OC-

HOBHOMH IIKOJIBI, [IOJIBEICHUH UTOI'OB Ha OCHOBE COOTHECEHHUs LIeJIEH U PE3YJIbTAaTOB; CTPO-

UTh )KU3HEHHbIE U MPOPECCUOHANBHBIE IIAaHBI C YY€TOM KOHKPETHBIX COLIMAIbHO-

UCTOPUYECKHUX, TOTUTHUYECKUX U SKOHOMHUYECKHUX YCIOBHIA; OCO3HaBaTh COOCTBEHHBIE IIEHHO-



CTH ¥ COOTBETCTBUE UX IPUHUMAEMBIM B KU3HU PELICHUSAM; BECTH JUAJIOT HA OCHOBE PABHO-
IIPaBHBIX OTHOLLIEHUH U B3aUMHOTO YBa)KCHHUS; BBIICIIATH HPABCTBCHHBIN aCIIEKT IIOBEJCHUS U
COOTHOCHTH TOCTYIKHU (CBOM U APYTHX JIIOJICH) U COOBITHS C MPUHATHIMH STHYECKUMH HOP-
MaMHy; B IIPEJENIax CBOUX BO3MOKHOCTEH TPOTUBOACHCTBOBATh NCHCTBUSAM U BIMSHUM,
IPEACTABISAIOIIUM YIPO3Y KU3HU, 3/I0POBBIO U OE30IIACHOCTH JIMYHOCTH U OOLIECTB.

IIJIAHUPYEMBIE PE3YJIbTATHI YYEBHOM JEATEJBHOCTH

B pesyinbrare n3ydeHuss XMMAHA yY€HUK OCHOBHOM IIKOJIBL:

v Hay4uTCs 0CO3HABATh OOBEKTHBHYIO 3HAYMMOCTH OCHOB XHUMHUYECKOW HAYKH KaK 00J1acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTA 001l KyIbTyphl U IPAKTUYECKOM Jes-
TEJIBHOCTHU Y€JI0BEKAa B YCIOBHUSIX BO3PACTAIONICH «XMMU3ALUN» MHOTHX C(ep KU3HU COBPEMEHHOTO 00IIeCTBa;
v/ OBIAJICET CHCTEMOM XUMHUYCCKUX 3HAHUI — TIOHATUSIMH, 3aKOHAMHU, TEOPHUAMHU U SI3BIKOM
HAYK{, IMEIOIIMMH Ba)KHOE 00111e00pa3oBaTeIbHOE U MO3HABATEIBHOE 3HAYCHHE, €CTe-
CTBEHHO-HAy4YHBIMHA METOJIaMU UCCIICJOBAHMSI BEILIECTB U XUMUYECKUX SBJICHUH, CBElE-
HUSIMU 110 UCTOPUM CTAHOBJICHUS XUMUU KaK HAyKU;

v/ TOIYYHUT MPEACTABICHUE O CII0KHOM KOMIUICKCE OTHOIICHHI B CHCTEMaX «4YeJIOBEK — Be-
LIECTBO» U «BELIECTBO — MATEepUaJ — IPAKTHYECKas ACSITEIBHOCTE», O POJIM HAYKH B CO-
3/laHUU HOBBIX MAaTE€PHAJIOB U HCTOYHUKOB YHEPTUH;

v YCBOWT OCHOBBI XUMHYECKOM TPAMOTHOCTH KaK OCHOBBI aHAJIM3a M [JIAHUPOBAHMS SKOJIO-
rMYECKH 0€30MacHOr0 MOBECHUS B LENAX cOepeXeHUs 37J0POBbs M OKPYKAIOLIEH Cpe/Ibl.

B nponecce nzydeHuss XMMUHU y4alIuicss OCHOBHOW IIKOJIBI:

v/ yOemuTCs B TOM, YTO B OCHOBE MHOTHX SIBJICHU# )KUBOM M HEXKUBOM MPUPOJIBI JIEKAT XU~
MHYECKHE MPEBPALICHUS HEOPTaHUYECKUX U OPTaHUYECKHUX BELIECTB;

v yrayOuT Mpe/CTaBICHUE O MATEPHATLHOM SIMHCTBE MUDA,;

v/ OBJIAJICET YMEHUSMH YCTAHABIUBATH CBS3U MEXK/LY PEATBHO HAOII0JaEMbIMU XUMUIE-
CKHMMH SIBJICHUSIMU U IIPOLIECCAMH, ITPOTEKAIOIIUMY B MUKPOMUPE aTOMOB U MOJIEKYII;
OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa U
CTPOEHUS, a TaKKe 00YCIOBICHHOCTh MPUMEHEHNUs BEIIECTB OCOOCHHOCTSAMHU X CBOUCTB;
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHUBATH KU3HEHHBIE CUTYAIlUH, CBSI3aHHBIE C XUMUEH;

v 1proOpeTeéT HaBbIKK GE30MACHOTO OOPAIIIEHHUS C BEIECTBAMHU, HCIIOIB3yEMbIMH B ITOBCE-
JTHEBHOM JKU3HU.

N3yuenue XuMuu IpeIOCTaBUT YUCHUKY BO3MOKHOCTD:

v pasBMBATh M COBEPIIEHCTBOBATH HHIUBUIyABHbIE CIOCOOHOCTH; MHTEPEC K MUPY Be-



IIECTB M UX MPeBpalleHuil; 001eydeOHbIe MHTEIICKTYaIbHbIE YMEHUS CIIOCOOCTBYIOIINE

NPUOOPETEHUIO OMBITa TBOPYECKOM U TIOMCKOBOM JIESITEIBHOCTH, B YaCTHOCTH YMEHHS

CpaBHUBAThH U KJIACCU(DUIIMPOBATH OOBEKTHI, BBISBIATH IPUYMHHO-CIIECICTBEHHBIE CBS3H,

(bOpMyIHpPOBATH THIIOTE3bI U MPOBEPATH UX B XO/I€ SKCIEPUMEHTA, apTyMEHTHPOBATh

BBIBOJIbI, OTCTanBaTh CBOC MHEHUE, UCTIONB3YS MPU 3TOM aJIeKBAaTHbIC JOKA3aTeIbCTBA;

v mpuobperath HABBIKK PaOOTHI C PA3IMYHBIMU HCTOYHUKAMH HH(DOPMAIUH 110 XUMHU

(cmoBapw, CipaBOYHHUKH, XpecToMaTHH, IHTEepHET 1 1p.), a Tak)Kke YMEHHE 00BEKTHBHO

OLICHMBATh MH(POPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUAX U IPAKTUIECKOM IIPUMEHE-

HUH;

v/ COBEpIIEHCTBOBATh YMEHHUS [UIAHMPOBATH U PAIIMOHAIBLHO OPraHU30BbIBATH YUEOHO-

MO3HABATENIBHYIO JIEITEILHOCTD, IPUMEHSTH ITOJIyYCHHBIC 3HAHHSI B HOBOH CHUTYaIUH;

v nproOperaTh HABBIKA CaMOOOPa30BaHMs U MPAKTHIECKOTO COTPYIHUYECCTBA TPU OPTraHH-

3allM¥ U BBITIOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA, TPOBEJICHUH U 3aIIUTE YICHUIECKUX

IPOEKTOB 110 UCCIEJOBAHHIO OTACIbHBIX BELIECTB U XUMHUECKHX SBJICHUI, HaOmo1ae-

MBIX B IIPUPOJIC ¥ TOBCETHEBHOM JKU3HU.

Takum 06pa3om, B pe3yabTaTe H3y4eHHsS XUMHUH B OCHOBHOH IIIKOJIE YYCHUK HOIYYHUT

MOJITOTOBKY, TOCTATOYHYIO JJIsl IPOJOIDKEHUS 0OYYEHUS B CTapIIel IKOJIe U CPEAHUX MPO-

(eccuoHaBHBIX 00111E00pa30BaTEIBHBIX YUPESIKACHUIX, a TAKIKE IPUOOPETET KIFOUCBBIC

KOMIIETEHIIMH, IMEIOIIIEe YHUBEPCATLHOE IIPUMEHEHHUE B JIIOOOM BHJIE ICATEIHHOCTH.

[Tnanupyemble pe3ynbTaThl OCBOCHUS MPEIMETHOTO COJIEPKAHUS 110 XMMUH ITpeCcTaBIIe-

HBI TI0O OCHOBHBIM pa3/iefiaM COJIepKaHHsI TPUMEPHOH MPOrpaMMBbl OCHOBHOTO 00111eTo 00pa-

30BaHMs 110 XUMUH.

Paznen I. OcHOBHBIE TOHATHS XUMHHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX TIPEICTABICHUN )

BbInmyckHUK Hay4uTCS:

v/ ONKCHIBATH CBOWCTBA TBEP/BIX, )KUJIKUX, TA3000Pa3HBIX BEIECTB, BBIIEISA X CYIIECTBEHHBIE IPH3HAKH;
v/ XapaKTepH30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHIO M CBOWCTBAM, YCTAHABINBATH IPHUMHHO-CIIEACTBEHHBIC CBSI3U MEK/TY JTAHHBIMU
XapaKTepUCTHKAMH BEIIECTBA,

v’ pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHATHH «aTOM», «MOJIEKYJIa», «XXUMHUYECKHI SIIEMEHT, KIIPOCTOE BEIIECTBOY, «CIIOKHOE
BEIIECTBOY, «BAIIEHTHOCTBHY, HCIIOJB3YsI 3HAKOBYIO CHCTEMY XHMUH;

v u300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (DOPMYIT M CYITHOCTh XUMUYECKUX PEAKIMI C MOMOIIBI0 X UMHUUECKUX
YpaBHEHU;

v/ BBIYHCIIATH OTHOCHTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, & TAK)KE MACCOBYIO

TOJTF0 XUMHYECKOTO DIIEMEHTA B COSIMHEHUSX ISl OLEHKH MX IMPAKTHYECKOW 3HAYMMOCTH;



v/ CpaBHHBATH [0 COCTABY OKCH/IbI, OCHOBAHUSI, KMCIIOTHI, COJIH;

v xiaccuUIMPOBATH OKCUJIBI K OCHOBAHUS 110 CBOMCTBAM, KMCIIOTHI M COJIM 10 COCTABY;

v/ ONKCHIBATH COCTAB, CBOMCTBA M 3HAYEHHUE (B IPUPOJIC U MIPAKTUYECCKOMN JEATEILHOCTH YEIOBEKA)
MIPOCTHIX BEIIECTB — KHUCIOPO/Ia U BOJIOPOAA;

v’ J1aBaTh CPAaBHUTEIBHYIO XapAKTEPUCTHKY XUMUYECKUX 3JIEMEHTOB M BAXKHEUIIIUX COCTUHEHUI
€CTECTBEHHBIX CEMEHCTB IIEJI0YHBIX METAJUIOB U TaJIOTCHOB;

v T0JIB30BaThCs JTA00PATOPHBIM 000PYIOBAHUEM W XMMHYECKOM MOCYI0H;

v IIPOBOJUTH HECITIOKHBIE XUMHIECKHE OIBITHI M HAOIIOIEHHS 32 M3MEHEHUSMH CBOMCTB BEIIECTB
B IIPOIIECCE UX MPEBPALICHUH; COOMI0AAaTh PaBUiIa TEXHUKU 0€30IaCHOCTH MPH MPOBEICHUN
HaOJI0/IEHUH U OTBITOB;

v/ pasinyarth dKCIEPUMEHTAIBHO KHCIIOTHI U MIEIOYH, HOJIB3YsICh HHIUKATOPAMH; 0OCO3HABATh
HE00X0IUMOCTh COOMIOICHHS Mep 0€3011aCHOCTH MTPHU 0OPAIICHUN C KUCIOTaMH U LIEI0YaAMHU.
BBIITyCKHUK TOTYYUT BO3MOKHOCTD HAYYHTHCS:

v/ IpaMOTHO OOpPAIATHCS C BEIIECTBAMHU B ITOBCEIHEBHOM JKHU3HHU;

v 0CO3HaBaTh HEOOXOUMOCTH COOJIOEHHS MTPABHII SKOJIOTHYECKU 0€30I1aCHOTO TIOBEICHHUS B
OKpY’Karolllel MPUPOJIHOM Cpelie;

v [IOHUMATh CMBICIT U HEOOXOMMOCTH COOIIIOICHHUS MIPEIIUCAHNH, TIPEIIaracMbIX B HHCTPYKIIUSX 110 UCIOJIB30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM
XUMHH U Jp.;

v HCHOJIB30BaTh NPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH MTPHU BHIOJIHEHUH UCCIIEI0Ba-
TEJIBCKUX MPOEKTOB MO0 XUMUH;

v pasBUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, UCIIOJIB3Ys CPEICTBA YCTHOW M IIMCHMEHHOW KOMMYHHKAIIMH NPH paboTe ¢ TEKCTAaMU Y4eOHUKA
JOMOJTHUTEIBHOM TUTEpaTypOoid, CIPaBOUYHBIMHU TaOJIULIAMH, IPOSBIIATHE TOTOBHOCTh K YBaXXEHHUIO HHOW TOUYKH 3PEHUS MPU 00CYKICHUN PE3YIIbTaTOB
BBITIOJTHEHHOU paOOoThI;

V' 00BEKTHBHO OIIEHUBATH HH()OPMAIIHIO O BEIIECTBAX M XUMUYECKUX MPOIECCaX, KPUTHYESCKH
OTHOCHTbCSI K TICEBIOHAYYHON MH(pOpMaLii, HeTOOPOCOBECTHON peKiaMe, Kacarolleics uc-
M0JIb30BaHUS PA3JINYHBIX BEILECTB.

Paspen II. [lepnoanueckuii 3aK0H U EpUOAMYECKAst CUCTEMA

xuMudeckux 3nemenToB J1. M. MenneneeBa. CTpoeHue BelecTBa

BBITyCKHHUK HAYIHTCS:

V' KIaccH(UIMPOBATh XUMHYECKUE DJIEMEHTHI HA METAJIJIBI, HEMETAIUIbI, JIEMEHTHI, OKCHJIBI 1
THIIPOKCHUIBI KOTOPBIX aM()OTEPHBI, U MHEPTHBIE AJIEMEHTHI (T'a3bl) IJIsl OCO3HAHUS BAKHOCTH
YIIOPSIOYCHHOCTH HAYYHBIX 3HAHMIA;

v packphIBaTh CMBICI TIEpuoaryecKoro 3akona JI. . Meneneesa;



v/ ONKCHIBATH U XapaKTEPH30BATH TAOIHIHYIO (HOPMY MEPHOTHUECKOMN CHCTEMbI X HMUYECKUX

JJIEMEHTOB;

v XapaKTepH30BaTh COCTAB ATOMHBIX SIIEP U PACIIPEICIICHUE YKCIIA DIICKTPOHOB 110 JIEKTPOHHBIM

CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MAJIbIX IEPHOJOB IIEPUOJIUIECKON CUCTEMBI, a TAKIKE

KaJIAsl U KaJIbLIYS;

v/ pa3iuyarh BHIbl XUMHYECKOMN CBSI3U: HOHHYIO, KOBAJIEHTHYIO TOJISAPHYIO, KOBAICHTHYIO HETOJSPHYIO M METAILTHYECKYIO;

v U300paxkarh SJIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00PA30BAHHBIX XUMUYECKUMHU CBA3SIMU Pa3HOTO BHU/IA;

v/ BBIABISITH 3aBUCHMOCTh CBOMCTB BEIIECTB OT CTPOECHUS UX KPUCTAIUIMYECKUX PEHIETOK: HOH-

HBIX, aTOMHBIX, MOJICKYJIIPHBIX, METAJUIMYECKUX;

v/ XapakTepH30BaTh XUMHUYECKHE DJIEMEHTHI U UX COCIMHEHHS HA OCHOBE TIOJI0KEHHS DIIEMEHTOB B TIEPHOIMYECKON CHCTEME i OCOOEHHOCTEH
CTPOEHHUsI UX aTOMOB;

v/ ONKCHIBATH OCHOBHBIC 3Tarnbl OTKPbITHs J{. . MeHieneeBbIM NeproAnIecKoro 3aK0Ha U MEPHOJHIECKOM CHCTEMbI XUMUYECKUX IICMEHTOB,
KHU3Hb U MHOTOOOpAa3HYIO HAyYHYIO JI€ATEIbHOCTh YYCHOTO;

v XapaKkTepH30BaTh HAYYHOEC U MHUPOBO33PEHUYCCKOE 3HAUCHHE MEPUOIMICCKOTO 3aKOHA U MEPHOTHYECKOIN CHCTEMbI XUMUYECKUX drieMeHToB J1. 1.
Menneneena;

v’ 0CO3HABaTh HAYYHBIC OTKPBITHS KaK PE3yJIbTAT JITUTEIbHBIX HAOIIOICHH, OMIBITOB, HAYYHOU MOJICMHUKH, IPEOIOJICHHS TPYAHOCTEH U COMHCHHIA.
BBINTyCKHHK IIOJIyYUT BO3MOKHOCTb HAYYUThCS:

v 0CO3HABaTh 3HAYCHHE TCOPETUUCCKUX 3HAHMIA JUISl MPAKTUIECKOM JICITETbHOCTH YEIaBeKa,

v OIUCHIBATH U3yYEHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOTO aHaJIN3a,;

v IPUMEHSITh 3HAHKS O 3aKOHOMEPHOCTSIX MEPUOINYECKOI CHCTEMbI XUMUYCCKUX JIEMEHTOB TSl OOBSICHEHUS U MIPEIBUICHHS CBOMCTB KOHKPETHBIX
BEILIECTB;

v'pa3BuBaTh HHHOPMAIHOHHYIO KOMIIETEHTHOCTh MTOCPECTBOM YIITyOIICHHUsI 3HAHHI 00 UCTO-

PHUU CTAHOBJIEHUSI XUMUYECKON HayKH, €€ OCHOBHBIX MOHSATUH, IEPUOIUYECKOT0 3aKOHA KaK OJ1-

HOT'O U3 Ba)KHEHIIKUX 3aKOHOB IIPUPOJIBI, a TAKKE O COBPEMEHHBIX JOCTHKEHUAX HAYKU U TEX-

HUKH.

Paznen III. MHOrooOpasue XMMHYECKUX peaKIuii

BeIlTyCKHHMK Hay4dnuTCs:

v OOBSICHSTH CYTh XHUMHUYECKHX MPOIECCOB U UX MPUHIUITHAILHOE OTIHIUE OT HU3HIECKUX

v/ Ha3bIBaTh MPU3HAKH U YCIIOBHS IIPOTEKAHUS XUMHUYECKUX PEAKIIUIA;

v/ yCTaHABIMBATH MPUHAIEKHOCTH XUMHIECKOM PEAKIMHU K OMPEICTEHHOMY THITY TI0 OJJHOMY M3 KJIaCCU(PUKAIMOHHBIX MPU3HAKOB: 1) 10 YHCITy U
COCTaBY MCXO/IHBIX BELIECTB U MPOJYKTOB Peaklnu (peakluy COeTMHEHUS, pa3lIo’KEeHNUs, 3aMeIIeHNs 1 00MeHa); 2) MO BbIIEJICHUIO WK MOTJIOUICHUIO
TEIUIOTHI (PEAKIUU YK30TEPMUYECKHE U SHIOTEPMUYECKHE); 3) 110 U3MEHEHHIO CTENICHEeH OKMCICHUS XMMUYECKUX 3JIEMEHTOB (peakiiuu
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE);



4) mo oOpaTUMOCTH Tporiecca (peakuy oopaTuMbie U HeOOpaTUMBbIE);

v’ HasbIBaTh (PAKTOPHI, BIMSIOIIME HA CKOPOCTh XUMHUUYECKUX PEAKLIUIA;

v’ Ha3bBaTh (PAKTOPHI, BIMSIOIIME HA CMEIICHHE XUMHUUECKOTO PABHOBECHS;

v COCTaBJIATH YPABHEHHUS DIIEKTPOIMTHIECKOM AUCCOIMALINM KUCIIOT, IEI0YEH, COJIEH; TOIHbIE H COKPANICHHBIE HOHHBIE YPABHEHHS PEAKIIUI
oOMeHa; ypaBHEHUS OKHCIUTEIILHO-

BOCCTAaHOBUTEJIbHBIX PEAKIUi;

v [IPOTHO3MPOBATH MPOJYKTH XUMHIECKUX PEAKIHiA 110 (GOopMysIaM/Ha3BaAHUSIM UCXO/IHbBIX Be-

LIECTB; OMPEIEISTh UCXOIHBIE BEeLIECTBA 10 (hopMyiaM/Ha3BaHUSAM MPOAYKTOB PEaKIINH;

v’ COCTaBJIATH YPABHEHUS PEAKIIUi, COOTBETCTBYIOIIMX MOCIEIOBATEILHOCTH («IIETIOYKE») MPEBPAIIEHHI HEOPTAaHUYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB;

v’ BBUIBJISATH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBHIETEIbCTBYIOIINE O MPOTEKAHNN XMMHIECKON PEaKiluu;
v [IPUTOTOBJIATH PACTBOPBI C OIPEAEIEHHONW MaCCOBOM J0JIEH PACTBOPEHHOIO BEILECTRA;

v/ OmIpeeNsaTh XapakTep CPe/Ibl BOJHBIX PACTBOPOB KHMCIIOT U HIENOYEH M0 H3MEHEHHIO OKPACKH MHIMKATOPOB;
v IPOBOJUTH KaueCTBEHHBIE PEAKIINH, TIOATBEPIKIAIONIME HAIMYME B BOJAHBIX PACTBOPAX BEIECTB OT/ACIBHBIX KATHOHOB U AHHOHOB.
BBIITyCKHUK TOTYYUT BO3MOKHOCTD HAYIHThHCS:

v/COCTaBIIATh MOJICKYJIIPHBIC U TTOJHBIE HOHHBIE YPABHEHHUS 110 COKPAIICHHBIM HOHHBIM ypaBHE-

HUSM;

v IIPUBOJIUTH PUMEPHI PEAKIIHMH, OATBEPIKIAIOIINX CYIIECTBOBAHUE B3AMMOCBSI3U MEK/TY OC-

HOBHBIMH KJIACCAMHU HEOPTAaHUYECKHUX BEILECTB;

v IIPOrHO3UPOBATH PE3YJIBTAThI BO3ACHCTBUS Pa3IMUHbIX (DAKTOPOB HAa M3MEHEHHE CKOPOCTH

XUMHYECKON PEaKInu;

v IPOTHO3UPOBATH PE3YAbTAThl BO3/ICHCTBHUS PA3INUHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO

pPaBHOBECHSI.

Pasznen IV. MHoroo6pa3sue BeriecTs

BBITyCKHHUK HAYIHTCS:

v OmpenensTh NPUHAICKHOCTh HEOPTAHHMIECKHUX BEIIECTB K OJJHOMY U3 M3YYEHHBIX KIIac-

COB/TPYIIIT: METAJUTBI U HEMETAJIJIBI, OKCHIBI, OCHOBAHWSI, KHUCIOTHI, COJIU;

v coCTaBJIATH (HOPMYJIBI BEIECTB 110 UX Ha3BaAHUSAM;

v/ ONpeNeNsTh BAIEHTHOCTh U CTENEHL OKUCIIEHHS 2JIEMEHTOB B BEIIECTBAX;

v COCTaBJIATH (HOPMYIIBI HEOPraHUYECKUX COCAUHEHHUH MO BAICHTHOCTSIM U CTEIIEHSIM OKHCIICHUSI

AJIEMEHTOB, a TAK)KE 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHCIIOT, OCHOBa-

HHUH U COJICH;

v 00BACHSATH 3aKOHOMEPHOCTH U3MEHEHUS (DU3MIECKUX M XUMUYECKUX CBOMCTB IPOCTHIX BE-



IECTB (METAJJIOB M HEMETAJUIOB) U MX BBICIIMX OKCHIIOB, 00pa30BaHHBIX JIEMEHTAMH BTOPOTO

U TPETHEro NEPHUOIOB;

v/ Ha3bIBaTh OOIIME XMMUIECKHE CBOMCTBA, XapaKTEPHbIE JUIs TPYIIT OKCHUIOB: KHCIOTHBIX, OC-

HOBHBIX, aM(DOTEPHBIX;

v/ Ha3bIBaTh OOIIHE XUMUIECKHE CBOMCTBA, XapaKTEPHBIE JUIS KaX/0T0 M3 KJIaCCOB HEOPIraHMYECKHUX BEIIECTB: KUCIOT, OCHOBAHUIA, COJIEH;
v [IPUBOJMTH IPUMEPbI PEAKIINH, TOATBEPHKIAIOIINX XUMUYECKHUE CBOWCTBA HEOPTAHMIECKUX

BEILIECTB: OKCHIOB, KMCIIOT, OCHOBAHUM U COJICH;

v’ ONpeessTh BEMECTBO-OKUCIUTENb U BEIECTBO-BOCCTAHOBUTENb B OKHCIHUTEIBHO-

BOCCTAHOBUTEJIbHBIX PEAKLIHX;

v’ COCTaBJISATH OKHCIIMTEILHO-BOCCTAHOBUTEIbHBIN GaaHC (ISt H3YYEHHBIX PEAKIIMIA) T10 TPEIJIOKEHHBIM CXEMaM PEaKIIUiA;

v IIPOBOJAUTH J1a0OPATOPHBIE OMBITHI, OATBEP K IAIOIINE X UMUYECKUE CBOUCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIECTB;

v IPOBOAMTH 1a0OPATOPHBIC OMBITHI IO TOIYYCHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB: BOAOPO/IA, KUCIOPO/Ia, YIIIEKUCIIOrO ra3a, aMMHaKa;
COCTABJISITh YPABHEHMS COOTBETCTBYIOIIHX

peaKIuid.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb HAY4YHUThCS:

v IPOTHO3UPOBATh XMMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHS;

v IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MIPOSBIIATH OKHCIIUTEIBHBIE UIIH BOCCTAHOBUTEITh-

HbIE CBOMCTBA C YYETOM CTEIIEHEH OKHMCIIEHUS DJIEMEHTOB, BXOIAIIMUX B €r0 COCTaB;

v/ BBISIBJIATH CYLIECTBOBAHUE T€HETUYECKOW B3aUMOCBSI3H MEK/y BEIIECTBAMH B PSILY: IPOCTOE

BELIECTBO — OKCHUJl — I'MAPOKCUJ — COJIb;

v/ XapakTepu3oBaTh 0COObIe CBONCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KHCIIOT;

v IPUBOIUTH MIPUMEPHI YPABHEHHIA PEaKIHii, ISKAIINX B OCHOBE MPOMBIIIIEHHBIX CIIOCOOOB MOTYYCHUsI aMMHAKa, CEPHOU KHCIIOTHI, 4yT'yHA U CTaH;
v ONUCHIBATh (PU3HUECKHE M XUMUUYECKHUE TIPOLIECCHI, ABJISIONINECS YaCThIO KPYTOBOPOTA BE-

LIECTB B IPUPOJE;

v/ OpraHu30BBIBATH, TIPOBOIUTH YYEHMYECKHE TPOEKTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB,

MMEIOIIMX BAKHOE IIPAKTUYECKOE 3HAUCHUE.



KPUTEPUUN OLUEHUBAHUS PA3JIMYHBIX IIPOBEPOYHbLIX PABOT

IIpu oneHke yueOHbIX TOCTHKEHUHN yUaluXcsl IPUMEHSIETCS] KpUTEpHaJIbHAsL CUCTEMA Olle-

HUBAHMS 110 MATHOANBHOM 1IKase (0TMeTKa «1» He cTaBUTCS):

Kpurepun onieHKH IpOEKTHOM U UCCIIEI0BATEILCKON PabOThI pa3pabaThIBAIOTCS C yue-

TOM LieJIed U 3a]1a4 IPOEKTHOH J1eATeIbHOCTH Ha JaHHOM 3Tare oopazoBaHusl. THANBUYyaIbHBIN

MPOEKT LEJIECO00Pa3HO OIICHUBATH 110 CIEAYIOIIUM KPUTEPUSIM:

1. CrtocoOHOCTB K CaMOCTOSATEIbHOMY ITPHOOPETEHNIO 3HAHUM U pelIeHnIo Ipo0seM, IposiB-

JSIFOIIASACS B YMEHUH MTOCTAaBUTh MPOOJIEMY M BEIOpATh aJieKBaTHbIE CLIOCOOBI €¢ pelieHus], BKITI0Yas TOMCK U 00paboTKy nHpOopMaIuu, GopMyIHpoOBKY
BBIBOJIOB M/WJIM 0OOOCHOBAHUE U PeATM3aLMI0/anpo0alio MPUHATOrO PelleHNs, 000CHOBAHUE U CO3/IaHUE NIPOTHO3a, MOAEIH, MaKeTa, 00bEKTa,
TBOPYECKOT'O PEIICHUs | T. 1. JJaHHBIN KPUTEPUH B IETIOM BKIIFOYAET OI[EHKY C(OPMHPOBAHHOCTH TIO3HABATEIILHBIX YI€OHBIX JEHCTBUI.

2. ChopMupoBaHHOCTH MTPEIMETHBIX 3HAHUN U CIIOCOOOB JIEHCTBHIM, IPOSBIIAIOLIASICS B yMe-

HUH PacKpBITh COJepKaHNUEe pabOTHI, TPAMOTHO U 0OOCHOBAHHO B COOTBETCTBHHU C pACCMaTPUBAEMO MTPOOIEMOI/TEMOI HCIOIB30BATH UMEIOIIIUECS
3HAHUS U CIIOCOOBI JEHCTBUNA.

3. CchopMUpPOBAHHOCTH PETYIISITUBHBIX ACUCTBUI, IPOSBIISIOMIASACSI B YMEHUN CAMOCTOSTEIILHO

IUTAHUPOBATh U YIPABIATH CBOCH MMO3HABATEIBHOM JIEATEILHOCTHIO BO BPEMEHH, UCIIOIb30BaTh PECYPCHBIE BO3MOKHOCTH JJIs IOCTHKEHHUS 1ieliel,
OCYILIECTBIIATH BEIOOP KOHCTPYKTUBHBIX CTPATErHM B TPYJHBIX CUTYAIUX.

4. ChopMupoBaHHOCTH KOMMYHUKATHUBHBIX J€HCTBUH, IPOSABIISAIOIIASACS B YMEHUU SICHO U3J10-

KHUTb U 0)OPMUTH BBIIOIIHEHHYIO Pa0bOTy, IPEACTaBUTh €¢ PE3YyIbTaThl, ApIYMEHTHUPOBAHHO OTBETUTH HA BOIIPOCHI.

MaxkcumanbHast OIIeHKa M0 KaX/1I0My KPUTEPHIO He JI0JKHA MpeBbImaTh 3 Oamios. [Tpu Takom

MOAXO0/E TOCTHUKEHUE OA30BOTO YPOBHS (OTMETKA «YOBICTBOPUTEIEHO)») COOTBETCTBYET MOJYyUYCHHIO 4 MEPBUYHBIX 0auioB (110 0HOMY Oauty 3a
KaX/IbIil U3 4eThIPEX KPUTEPHEB), a JOCTHIKEHHE MOBBIIIEHHBIX YPOBHEH COOTBETCTBYET MOIYUEHNIO 7—9 MEepBUYHBIX 0aNIOB (OTMETKA «XOPOILOY)
i 10—12 nepBuYHbBIX 0aIoB (OTMETKA «OTIUYHOR).

KpuTtepum oieHKH YCTHOTO 0TBeTa

OtmeTka «5» CTaBUTCS, €CIH:

v/ OTBET MOJIHBINA ¥ TIPABUIBHBIN Ha OCHOBAHWUM M3YYEHHBIX TEOPHIA;

v/ Matepuas U3JI0XKEH B JIOTHYECKOM MOCIICIOBATEIBHOCTH, JIATEPATYPHBIM SI3BIKOM;
v OTBET CAMOCTOSATENbHBIH.

OtBert «4» cTaBUTCSH, €CIIH;

v/ OTBET MOJIHBINA U NPABHIBHBIM Ha CHOBAHUH M3yYEHHBIX TEOPUIf;



v\ Marepuai U3JI0KEH B ONPEIEIEHHOM JIOTHYECKON TTOCIEA0BATEILHOCTH, IIPH 3TOM JIOIYIIEHBI {BE-TPH HECYIIECTBEHHBIE OIMUOKHU, UCIIPABJICHHBIE
10 TPeOOBAHUIO YUUTEIS.

OTMeTKa «3» CTaBUTCSI, €CIIHU:

v OTBET NOJIHBIHA, HO IPY YTOM JOIYLIEHA CYIECTBEHHAs OMINOKa;

v\ WM OTBET HEIOJHBIN, HECBSA3HBIIA.

OTMeTKa «2» CTaBUTCS, €CIIH:

v pu oTBeTe OOHAPYKEHO HENOHMMAHUE YYalIUMCs COJIEPIKAHMs yueOHOro MaTepuaa;

v\ WM JONYILEHBI CYIECTBEHHBIE OLIMOKH, KOTOPBIE YUALIMHCA HE MOXKET UCIIPABUTE IIPH HABOIAIIUX BOIPOCAX YUUTENIS;

v 60 mpu OTCYTCTBUH OTBETA.

OuneHka 3KCNepUMEHTATbHBIX YMEHUH

OrneHka CTaBUTCSI HA OCHOBAHUHW HAOIOCHUS 32 YYAIIUMUCS B XO/I€ BBIIIOJIHEHUS MTPAKTUYECKON paOOThI M MUCbMEHHOTO OTYeTa 3a padoTy.
OTMeTKa «5» CTaBUTCSI, €CIIU:

v/ paboTa BBIIOJIHEHA HOJIHOCTLIO M 0€3 OMMOOK, CCIaHbIl IPABUIILHbIE HAOIIOAEHHUS U BHIBOIBI;

v DKCIIEPUMEHT OCYILECTBJIEH I10 ILIAHY C Y4ETOM TPeOOBAHMI TEXHUKH O€30MACHOCTH ¥ IPABHJI

paboThI ¢ BelecTBaMu U 000pyI0BaHUEM;

v pOSIBJIEHBI OPraHU3al[MOHHO - TPYIOBBIE YMEHUS, TOAAEPKUBAIOTCSA YHCTOTA ¥ OPSIOK Ha

paboueM MecTe, SKOHOMHO UCIOJIB3YIOTCSI PEaKTHUBBI.

OtMeTKa «4» CTaBUTCSI, €CIIU:

v paboTa BHINOJIHEHA IPABUIIBHO, C/I€TaHbl IPAaBUIbHbBIE HAOFOICHUS U BHIBOJIBI, HO IIPH OTOM 3KCIIEPHMEHT TPOBEICH HE TMOJHOCTHIO;
v\ WM JONYILEHbI HECYIECTBEHHBIE OMIMOKHU B paboTe C BEIECTBAMU M 000PYJOBAHUEM.

OtMeTKa «3» CTaBUTCS, €CIIU:

v/ paboTa BHINOIHEHA IPABUILHO HE MEHEE, YEM HAIIOJIOBUHY,

v\ WM JONYIIEHA CYIIECTBEHHAs OIIMOKA B X0JI€ SKCIIEPUMEHTA, B O0BACHEHNH, B OOPMIICHUHN Pa0OThI, B COOJIIOICHUH MPABHI TEXHUKU
0€301MacHOCTH P paboTe C BELIECTBAMHU U 000PYyI0BaHUEM, KOTOpPast UCIPABIISAETCS MO TPEOOBAHUIO YUUTEIS.

OTMeTKa «2)» CTaBUTCS, €CIIH:

v jonyuiensl ase (1 00Jiee) CyIIeCTBEHHbIE OIIUOKU B XOJI€ DKCIIEPUMEHTA, B 00BICHEHNH, B

odopmiieHnn paboThl, B COOIOIEHUU MPABUI TEXHUKU 0€30MaCHOCTH, KOTOPBIE YUaIIHIiCs He

MOXET HCTIPABUTH JaXKE MO TPEOOBAHUIO YUUTEIS;

v paboTa He BHINOJIHEHA, Y YYAIIETOCsS OTCYTCTBYET KCIIEPUMEHTATBHbBIE YMEHHSI.

OueHka yMeHHil peliaTh pacyeTHbIE 3a1a4U



OTMeTKa «5» CTaBUTCS, €CIIH B JIOTHYSCKOM PACCYXICHUH U PEIICHUH HET ONIMOOK, 3a/1aua pelieHa paldoHaIbHBIM CIIOCOO0M;

OtMmeTKa «4» CTaBUTCS, €CIIU B JIOTHYECKOM PACCYXICHUU M PEIICHUH HET CYIIECTBEHHBIX OIIN-

00K, HO 3a/1aya pelIeHa HePAIMOHAIBHBIM CIIOCOO0M, UJTH JIONYIIIEHO He OoJiee ABYX HecyIe-

CTBEHHBIX OIIHOOK.

OtMmeTtka «3» CTaBUTCs, €CJIN B JIOTUYCCKOM PACCYKIACHUU HCT CYIICCTBCHHBIX OI_HI/I6OK, HO JonyuicHa CymeCTBCHHAas OI_HI/I6Ka B MaTEMaTUYCCKUX
pacyerax.

OTMeTKa «2» CTaBUTCS, €CIIM UMEIOTCSI CYIIECTBEHHBIEC OITMOKH B JIOTUYECKOM PACCYXK/ICHUU U B

pELICHUH; OTCYTCTBYET OTBET Ha 3aJ[aHue.

OuneHka NUCHbMEHHBIX KOHTPOJIBHBIX padoT

OtmeTKka «5» CTaBUTCS, €CIIU: OTBET MOJIHBIA U NPAaBUIILHBIN, BO3MOKHA HECYIICCTBCHHASI OIIHOKA.

OtmeTka «4» CTaBUTCS, €CIIU: OTBET HEMOJIHBIN WM JOMYIIEHO He 0oJiee IBYX HECYIIeCTBEHHBIX

OIIIHOOK.

Otmetka «3» CTaBUTCS, €CI: padoTa BHIMOJIHEHA HE MEHEe YeM HArOJIOBHHY, IOMYIIEHA O/HA CYIIECTBEHHAs! OIIUOKA U MPH 3TOM JIBE-TPH
HECYIICCTBCHHBIC.

OtmeTKka «2» CTaBUTCS, €CTU: padoTa BHIMOJIHCHA MEHBIIIE, YeM HAITOJIOBUHY HMJTU COJCPKUT HE-

CKOJIbKO CYIIIECTBEHHBIX OIIHOOK, 1100 paboTa HEe BBITIOJIHEHA.

[Tpu orieHKe BBITIOTHEHHS MTMCbMEHHOW KOHTPOJIBHON PabOThl HEOOXOAMMO YUUTHIBATE TPEOO-

BaHUs eqUHOTO opdorpadudeckoro pexkuma. OTMETKA 32 UTOTOBYIO KOHTPOJIBHYIO paboTy KOPPEKTUPYET MPEIIeCTBYIONIUE TPU BHICTABICHUU
OTMETKH 32 YETBEPTh, OIYroIue, TOI.

Ouenka TecToBbIX padoT

TecTbl, cocTosINE U3 TSATH BOIIPOCOB MOYKHO HCIIONIB30BATh MOCTE H3yYEHUS KaXI0r0 MaTepu-
ana (ypoka). Tect u3 10—15 BOIIpoCOB UCTIONIB3YETCS ISl IEPUOANIECKOTO KOHTPOJIsA. TecT u3
20—30 BompocoB HEOOXOIUMO HCTIONIH30BAThH JIJISI MTOTOBOTO KOHTPOJIS.

[Tpu oreHUBaHUY MCIIONB3YETCs CIICYIOIIAs ITKaja:

Jlnist TecTa U3 MATH BOITPOCOB

v\ HeT omuO0K — OIEHKA «5»;

v oxHa ommbOKa — OIeHKa «4»;

v' 1IBe OIIMOKN — OLIEHKA «3»;



v Tpu OmHOKH — OIEHKA «2).

Jns Tecta u3 30 BOonpocos:

25—30 mpaBWIBLHBIX OTBETOB — OILIEHKA «5»;
19—24 npaBUIBHBIX OTBETOB — OIIEHKA «4»;
12—18 npaBUIBHBIX OTBETOB — OIIEHKA «3»;
MeHbIIE 12 MpaBUIBHBIX OTBETOB — OLICHKA «2).

AN NI NN

Ouenka pedepara

Pedepart oreHrBaeTcs 1Mo CIEAYIOIUM KPUTEPUSIM:

V' cobmoaeHue TpeOoBaHui K ero 0pOpMIEHHIO;

v' HEOOXOAUMOCTB U JIOCTATOYHOCTD JIJIsl PACKPBITHS TEMBI IPUBEICHHON B TEKCTE pedepara HHPOPMAIIUH;

v yMeH#ue 00y4Jaromerocsi CB000/HO U3JIaraTh OCHOBHBIE HJICH, OTPAKEHHbIE B pedepare;

V' CHOCOOHOCTH 00YYAKOLIErocs MOHAThH CYTh 33/1aBa€MBIX WIEHAMH aTTECTAIIMOHHON KOMHUCCHH BOTIPOCOB U C(HOPMYJIMPOBATH TOYHBIE OTBETHI HA
HUX.



