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1. ITIOACHUTE/IbHASA 3AIIMCKA

Pabouast mporpamma o xumuu a1 MKOY «OOIII» c. Hwkaue [pbicku Ko3embckoro
paiioHa Kany»ckoii o6acTi cocTaBjieHa Ha OCHOBe C/IeJYIOLUX HOPDMAaTUBHBIX JOKYMEHTOB:
[3akoHa «O6 obpa3oBanuu B Poccutickoii @epeparium» (2012);

[dyHaaMeHTaIBHOTO siipa coziepykaHust o01ero obpasoanus (2009);

[denepanbHOro  rocyJapCcTBeHHOTO 00pa30BaTe/IbHOTO — CTaHAApPTa OCHOBHOTO — 00IIiero
obpazoanus (2010);

[TpebGoBaHwMii K pe3ybTaTaM OCBOEHUsI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTO
ob1iero o6pa3oBaHus, TIpe/iCTaB/IeHHBIX B e/lepaTbHOM roCyilapCTBeHHOM 00pa30BaTe/IbHOM
ctaHzapTe obiriero 06pa3oBaHUs BTOPOTO ITOKOJIEHUST;

(ITprMepHO OCHOBHO#M 00Opa3oBaTebHOM ITpOrpaMMbl 0Opa3oBaTeibHOTO yupexkaeHus (2011)
[ITprmepHO¥ nporpaMMsl o xumuu (2011);

[ITporpaMMmsbl pa3BUTHS ¥ (OPMHUPOBAHKMSI YHUBEPCATbHBIX YUeOHBIX AeHCTBUI [T OCHOBHOTO
o611ero obpa3oBaHUs.

B ocHoBy [jaHHO# paboueii mporpammbl IojiokeHa aBTopckasi mnporpamma O.C.
abpuensHa, A.B. KymoBoii — «IIporpaMMa ocHOBHOTO 001jero obpa3oBaHusi o Xumuu, 8-9
kinaccel» (MockBa, poda, 2013). [daHHasg mnporpamMma B3siTa 3a OCHOBY IO C/eAyHOLIUM
MIPUYMHAM:

1. CyuiectByer eguHasi JIMHUS Y4eOHMKOB aBTOPCKOTO KoJiiekTuBa 1o pykoBogactBom O.C.
labpuensiHa ¢ 8 mo 11 k/macc, KOTOpble COOTBETCTBYHOT (hesiepaibHOMY 00pa3oBaTelbHOMY
CTaHAApPTy U uMeloT rpud «PekomeHZOBaHO MUHHCTEDCTBOM 00pa3oBaHUs U Hayku Pd».
Kpome Toro, ona nogkperuieHa nporpammor 1 Y MK nponefjeBTHUeCKOro Kypca XUMUU JAs1 7
KJlacca.

2. ABTOpCKMI KOJITIEKTHB TIO7 PYKOBOZCTBOM ['abpuesisiHa OT/IMUaeTcsi OYeHb TUIOZOTBOPHOU
paboroii: uM co3ganbl nosiHbie YMK Kak /7151 6a30BOr0, Tak U /711 MpoUIbHOTO Kypca XUMHH.
Hapsiny c 3TuM, KOMJIEKTUB SIBISIeTCS OUeHb MOOMIBHBIM U [OCTaTOYHO OBICTPO pearvpyer Ha
pa3/inyHble MHHOBAL[MM B 00pa30BaHWM, KOPPEKTUPYS U AOMO/HSS co3aHHble YMK.

3. Cnemyer yuecTb TakKe MHOTOJIETHHUM OMNBIT paboThl W OoOraThlii MeTOAUYECKUN U
JUJAKTUUeCKU MaTepuan MO JaHHOM TporpaMMe, HaKOIJIEHHbIM KaK KaXKIbIM KOHKDETHBIM
yuHTesieM, Tak U BCEM TeJarormuecKiM COOOI[eCTBOM.

Hapsiy c yka3aHHBIMU BbIllle HOPMAaTUBHLIMM JIOKyMEHTaMU TIpU CO3/laHUM paboueit
MPOrpaMMbI OBITA MCITO/Tb30BaHbl HCTOYHUKU:

OA. A. KaBepuHa, P.I". MiaHoBa, /1.FO. JobpoTtuH. Xumus. [Tnanupyemblie pe3ynabTatbl. CUCTeMa
3aganui. 8-9 kiaccel. M.: [Ipocseljenue.



[PI'OC: IlnanvpoBaHve yueOHOW JesTeNbHOCTH. XWMHUs. 8 Kiacc: pabouass mporpamma TI0
yuebnuky O.C. 'abpuesnsiHa/ aBTop-coctaBuTenb V.B. KoHcranTrHOBa. — Bosrorpaz: Yuutenb:
WNII I'punun, 2014 (pa3gpen «KanenzaapHo-TeMaTHueckoe TJIaHUPOBaHUe», 8 Kiacc).

[PT'OC OOO: ®opmupoBaHre YHUBEPCATbHBIX YueOHBIX eHCTBUM Ha ypoKax xumuu. [Tocobue
s yuurens. — [1-K, 2012.

1.1.0bIIIAAA XAPAKTEPUCTUKA IIPEJIMETA

Xumus, Kak OJfHa W3 OCHOBOIOJIATaloLUMX o0bJslacTeli eCcTecTBO3HAHUs, SIBJISETCS
HEOTheM/IEMOM YacThio 00pa30BaHus MKOILHUKOB. IIIKOMBbHBIA KypC XMMHUM BKJTFOUaeT 00beM
XUMHYeCKUX 3HaHWM, HeoOX0AUMBIN [jist GOPMHUPOBaHUs B CO3HAHWM IIKOJbHUKOB XUMHUYeCKOH
KapTHHBI MUpA.

Xumnueckoe obpa3oBaHre HEOOXOIUMO TakKe JJIsi CO3/IaHUsl Y LIKOJIbHUKA OTYeT/IMBbBIX
TpeJiCTaB/IeHWd O PO/ XVMMHU B DeLIeHWM SKOJIOTMYeCKUX, CbIPbEBBIX, JHEPreTUYeCKHX,
TIPO/IOBOJILCTBEHHBIX, MeAWLMHCKUX TpobsieM uyesioBeuecTBa. Kpome TOro, oripe/iesieHHbIN
00bemM XMMHUYeCKHX 3HaHWH Heo0XO0JUM Kak J/isi TIOBCeJHeBHOM >KU3HH, TaK U /IS eaTeTbHOCTH
BO Bcex 00/acTsiXx HayKd, HapOZHOTO XO3SiCTBa, B TOM UHCJIe He CBsI3aHHBIX C XUMUeN
HerocpeACcTBeHHO. V3yuas XUMUo, yyallyecs y3HatoT O MaTepyuaJbHOM eJMHCTBe BCeX BellecTB
OKpYy’Karolero Mupa, O0OYyCTIOB/JI€HHOCTHM CBOWCTB BeIlleCTB MX COCTaBOM U CTPOEHHEM,
N03HAaBaeMOCT M TIpe/iCKa3yeMOCTH XUMHWUYeCKUX sBIeHUW. [l03TOMy KaX[plld 4esOBeK,
JKUBYILIMM B MUDEe BeLeCTB, [J0/DKEH MUMeTb OCHOBbI ()yH/aMeHTa/lbHbIX 3HAaHWW I0 XUMHUH
(XumMHMueckasi CUMBOJIMKA, XUMWUYECKHe TOHATHs, (DaKTbl, OCHOBHble 3aKOHbl W TEOpUH),
T03BOJIsIFOIIMEe BbIpaboTaTh Tpe/iCTaB/eHUs O COCTaBe BeLeCTB, UX CTPOEHWH, TNpeBpalljeHUsIX,
NPaKTHUYeCKOM HCTI0/Ib30BaHKH, a TaKKe 00 OMTaCHOCTH, KOTOPYIO OHU MOT'YT TIPe/CTaB/ISATh.
V3yueHre CBOMCTB BeLeCTB U WX TMpeBpallleHHuil CrocoOCTBYeT pa3BUTHIO JIOTUYeCKOTO
MBIIIJIEHUs], a MpaKThueckKass pabora c BemjectBamu (y1abopaTOpHBIE OMBITHI) — TPYZAOMOOHIO,
aKKypaTHOCTU U cobpaHHOcTH. Ha rpumepe XWMHU yuallipecsi TMOJyYarOT Ipe/CTaB/IeHUs O
MeTO/laX TI03HaHWs, XapaKTepHbIX /Ui eCTeCTBEeHHbIX HAayK - SKCIepUMEeHTaJbHOM U
TeOPeTUUeCKOM.

[TosTomy B paboueii mporpaMmMe TIO XHUMWM HAIIA OTPakKeHWe OCHOBHBIE
coJieprKaTesibHble JIMHUK:

[BeljecTBO — 3HaHMS O COCTaBe W CTPOEHMMU BeIeCTB, UX BaKHEMIIMX (PU3NUECKUX U
XUMHUYeCKUX CBONCTBAX, OMOIOrMYeckoM JeliCTBUM;

[xumHueckasi peakijyisi — 3HaHUSI 00 YCIOBHSIX, B KOTOPBIX TPOSIB/ISIOTCS XUMUUYEeCKHe CBONCTBA
BeIIleCTB, Criocobax yrmpaB/ieHHs XMMUUeCKUMHU TPOLieCCaMy;

[nprMeHeHue BelleCTB — 3HaHUSA U OMBIT IPAKTUYECKOU [1esITe/IbHOCTH C BelljeCTBaMM, KOTOphIe
Haubosiee yacTo yroOTpPeO/SIOTCS B TIOBCEJHEBHOM JKWU3HW, LIMPOKO WCIIONb3YIOTCS B
NIPOMBILLIJIEHHOCTH, Ce/IbCKOM XO35IMCTBE, Ha TPAHCIIOPTE;

[f3bIK XMMMM — CHUCTeMa Ba)KHEWIIMX T[IOHSATUM XUMUM M TEPMHUHOB, B KOTOPBbIX OHH
OIMCHIBAIOTCSl, HOMEHK/IaTypa HEOpPraHW4YeCKuX BellleCcTB, T. €. UX Ha3BaHuf (B TOM UuC/Ie U
TPUBHAJIbHBIE), XUMHUUYECKHe (JOpPMYJIbl U YpaBHEHUs], a TAK)Ke MpaBu/ia repeBo/ja MHPOpMaLiu C
€CTeCTBEHHOTO s13bIKa Ha SI3bIK XUMUU U 00PaTHO.

[TocKonbKYy OCHOBHBIE COZlepKaTeslbHble JIMHWUA LIKOJBHOTO Kypca XWUMHUM TeCHO
repervieTeHbl, B IporpaMMe COJep)KaHWe IIpe/CTaB/IeHO He I10 JIMHUAM, a II0 pasfesam:
«OCHOBHbIe  TOHATUA  XMMUM  (YPOBEHb  aTOMHO-MOJIEKY/SIPHBIX  IIpeJCTaBIeHUMN)»,
«[Teproguuecknii 3aK0OH U IepruojuvecKas CUCTeMa XMMUUeCKUX 371eMeHToB /1. V1. Mengeneesa.
CrpoeHue BellecTBa», «MHOroo6pasue XMUMHUUYeCKUX peakivii», « MHOroobpasye BelecTB».

Kypc xumuu 8 kacca u3yvyaeTcs B Ba JTara.

ITepeblil 5man — XUMUs B CTaTHKe, HA KOTOPOM pacCMaTpPUBAKOTCS COCTaB U CTPOeHHe aToMa U
BemlecTBa. Ero OCHOBy COCTaB/IsIIOT CBefleHMSI O XUMHUYECKOM 53jeMeHTe W (opmax ero
CYL|eCTBOBaHU — aTOMax, M30TOMNax, MWOHAax, IPOCThIX BelleCTBaX W MX BaKHEUIINX



coeiMHEHUSIX (OKCHJAX U JPYTUX OWHAPHBIX COEJUHEHUSX, KMCI0TaX , OCHOBAaHMSX U COJISIX),
CTPOEHUH BelleCTBa (TUI0JIOTUY XUMUUECKHX CBSI3el M BU/IaX KPUCTA/UIMYECKUX pelleToK).
Bmopoli sman — XuMus B [JUHAMHKe, Ha KOTOPOM Yyuallldecsi 3HaKOMSTCA C XUMHUUeCKUMH
peakMsIMM KakK (PyHKLMeH coCTaBa U CTPOEHMs y4YaCTBYHOIMX B XMMHUECKUX IpeBpalleHUsIX
BellleCTB U UX Knaccuukauyu. CBoiCTBa KUCIOT, OCHOBAHUM M COJeld cpa3y pacCMaTpHBarOTCs
B CBeTe TEOPUM 3JIEKTPOJIUTUUECKOM auccoraumy. Kpome 3Toro, cBONCTBa KWC/IOT M COJeN
XapaKTepPU3yHTCS TaKXKe B CBETe OKUCIUTE/IbHO-BOCCTaHOBUTE/IBHBIX MTPOLIECCOB.

B kypce 9 ksacca BHauase 0000IatOTCS 3HaHWS yualllUxcs IO Kypcy 8 Kiacca,
arnoeo3zom KoToporo siBisieTcst [leproanueckuii 3akoH u [leproanueckasi cucTeMa XUMUUECKUX
yniemenToB [I. V1. MeHieneeBa. Kpome Toro, 06006111at0TCS CBeJIeHUS] 0 XUMUUECKUX PeaKIUsIX U
WX KlIacCUpUKaluM — 3HAHUSI 00 YC/IOBUSIX, B KOTOPBIX TIPOSIB/ISIIOTCS XUMUUYECKHe CBOWCTBA
BeIIleCTB, U Criocobax yrpaByieHUsi XMMUUeCKUMU TIpolieccaMy. 3aTeM pacCMaTpUBAlOTCs 00IIye
CBOMCTBa MeTa/l/IOB U HemeTa/yioB. [IpUBOASATCS CBOMCTBA LLEIOUHBIX U 1€/I0UHO3EeMeJ/IbHbBIX
METa/UIOB U rajoreHoB (TIPOCTHIX BeIeCTB U COeJUHeHWH), Kak Haubosiee SIPKUX
Npe/iCTaBUTe/Ield 3TUX KJIAaCCOB 3/IEMEHTOB, M UX CpaBHUTe/bHAs XapakTepucTuka. B kypce
NMoJpobHO pacCMaTpWBAIOTCSl COCTaB, CTPOEHWe, CBOMCTBA, TMO/yueHHWe W TIpUMeHeHHe
OTZIeJTbHBIX, BOXKHBIX B X03HCTBEHHOM OTHOIIIEHWH BeIleCTB, 00pa30BaHHBIX 3/ieMeHTaMu 2—3-
'O [1eprO/I0B.

1.2. E/IN 1 3AJAYU KYPCA XUMHNN OCHOBHOM HIKO/JIbI
OcHoBHOe oO1ee obpa3oBaHue — BTOpasi CTyreHb o0mero obpasoBanus. OAHOU w3
Ba)XHEMIIMX 3aJau 3TOTO 3Tara SB/SeTCS TIOATOTOBKA OOydYaromuXcsi K OCO3HAaHHOMY M
OTBETCTBEHHOMY BbIOOPY JKM3HEHHOTO U TPOdeCcCHoHaMbHOro myTH. OOydJarommecs [JO/DKHBI
HAyYUThCS CAMOCTOSITE/IbHO CTaBUTh LIEIM U OTPEJIENATh TYTU UX JOCTY)KEHUS, UCTI0/Ib30BaTh
NPUOOPETEeHHBI B ILKOJIE OIBIT [eSITebHOCTH B peasibHOW JKU3HH, 32 paMKaMu y4yeOHOro
nporjecca.

I'naBHBbIe 1{e/T1 0CHOBHOI'O 00111ero 00pa3oBaHus:

1)popmupoBanue 1e/IOCTHOrO TIpE/CTAaBAEHHS] O MHPEe, OCHOBAHHOTO Ha IPUOOPeTeHHBIX
3HAHUSIX, YMEHUSX U criocobax JesTeTlbHOCTH;

2)nprobpeTeHue OMbITa Pa3HOOOPA3HOM [eATeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHWUS;
3)NoAroTOBKA K OCYIL[eCTB/IEHUIO OCO3HAaHHOTO BbIOOpa MHAMBU/yaIbHOM 0Opa3oBaTesb-

HOW WM NpO()eCCUOHANTBHOU TPaeKTOPUH.

Bosib110#1 BK/Ia/ B IOCTU)KEHHe TJIaBHBIX 1je/ieii 0CHOBHOTO 0011jero oOpa3oBaHUsi BHOCUT
M3yuyeHre XMMHH, KOTOpOe TIPU3BaHO 00eCTieunTh peleHre CIeyOIX mesIen:
1)opMupoBaHre CHUCTeMbl XUMHUYECKMX 3HaHWM KakK KOMIIOHEHTa eCTeCTBeHHO-Hay4YHOU
KapTHHbI MUPa;
2)pa3BUTHe JUUHOCTH 0Oyuaromumxcs, (opMUpOBaHHE y HUX I'YMaHUCTUYECKUX OTHOILIEHWM U
5KOJIOTUUEeCKH 1]e/1eco00pa3HOro MoBeieHrs B ObITY U TPY/IOBOM JieaTe/IbHOCTY;
3)BbIpaboTKa TOHMMaHUs OOILeCTBEHHOW TMOTPeOHOCTH B pa3sBUTHM XUMHUH, a TaKxke
dbopMHpOBaHHE OTHOIIEHWS K XWUMWUM KaK K BO3MOXKHOW obOsiacTv Oyayied TpakTH4eCKOU
JlesITe/IbHOCTY;
4)bopmypoBaHre yMeHHsi 0Oe3omacHOrO oOpaljeHHsi C BelL[ecTBaMU, MCIIOIb3YeMbIMA B
MOBCE/IHeBHOM >KU3HU.

OcHOBHbIe 3a/ja4y¥ U3yUYeHHUsl XUMHUH B LIKOJIE:

l0popmuposamb y oOyuarommxcss yMeHWs BWeTb M TIOHMMaTh LIeHHOCTb 0Opa3oBaHus,
3HAUMMOCTb ~ XMMMUECKOrO 3HaHWSl [Id KaK[Oro uyejoBeKa He3aBUCHUMO OT €ro
rpogeCcCUOHA/IbLHOM JiesiTeIbHOCTH;

l0popmuposamnb TipeficTaB/eHUs O XUMHUYECKOM COCTaBJISIOLLel eCTeCTBeHHOHAYUHON KapTHHbI
MUpa; YMeHHUs1 00BSICHSITb 00BEKThI U TIPOLIeCChl OKpYsKatolllel [efCTBUTEe/TbHOCTH, UCIIOJb3Yst
JJ1s1 TOT0 XMMHUUeCcKue 3HaHuS;



[loeradesampb MeTOAaMMU HayYHOTO TTO3HAHUS /71 OOBSICHEHUST XMMUUECKHUX SIBJIEHUI U CBOMCTB
BeLeCTB, OLIEHKW POJIM XMMHUM B pa3BUTUM COBPEMEHHBIX TEXHOJIOTMH W MOMy4YeHWU HOBBIX
MaTepHaJsoB;

l0eocnumbigamb y6e)kIeHHOCTh B TIO3UTUBHOMW POJIM XUMHU B ’KU3HU COBPeMEHHOT0 00I1[ecTBa,
HeoOX0ZAMMOCTH TPaMOTHOTO OTHOIIIEHHSI K CBOEMY 37I0POBbIO U OKPY>KaroIllei cpeie;
[0npumeHssimb TIONTy4YeHHbIe 3HAHUM AJisi 6€30MaCHOT0 MCIO/Ib30BaHUs BellleCTB M MaTepuasioB B
OBITY, CETbCKOM XO3SIMCTBE W Ha TIPOM3BO/ICTBE, PeIIeHHs MTPAKTUUeCKUX 3a/lay B IOBCEAHEBHOMN
JKU3HH, TpefynpeX/eHusl SIBJIeHWH, HaHOCSALMX BpeJ 3/10DPOBbI0 4YejioBeKa M OKpY’Karolleu
cpeze;

[0pa3eusamp no3HaBaTe/IbHblE UHTEPECH], MHTE/IeKTyalbHble U TBOPUECKHe Cr1ocob-

HOCTM YYall[uXCsl B TMpoLjecce U3yueHUss UMH XMMHYeCKOM HayKy U ee BK/aJZila B COBPeMeHHbIN
Hay4YHO-TeXHUUEeCKHUH NPOrpecc;

[0cpopmuposampb BaxkHeHILIHe TOTUYECKUX OMEpAL[id MBIIIEHHs (aHa/mu3, CUHTe3, 00001IieHue,
KOHKpeTHU3alusi, CpaBHEHWe W [ip.) B TIpPOL[ecCe M03HaHUSl CUCTEeMbl Ba)KHEWIIMX TOHSATHH,
3aKOHOB Y TeOpHH 0 COCTaBe, CTPOEHUH U CBOMCTBaX XMMUUYECKUX BeILeCTB;

llosnadesampb KarOUeBLIMU KOMITeTeHLIMsIMU (yueOHO-T103HaBaTeIbHBIMU, UH(OPMAaL[MOHHBIMHY,
1L|eHHOCTHO-CMBIC/IOBBIMHY, KOMMYHHUKATUBHBIMU).

1.3. OBIIIASAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Copiep>kaHre M3y4yaeMoro 1o rporpaMMe MaTeprarna COCTOUT U3 IBYX YacTeil:
(mepBasi — ”HBapMaHTHasE YaCTh, KOTOPasi TIOJIHOCTBIO BK/IFOYAeT B cebst cofiepyKaHue ITpUMepHOi
nporpamMe 1o xumui (102 yaca),
[BTOpas yacTh — BapUaTvBHAasA, OHA MCIO/Ib30BaHa [JI YBeJWYEHHUs] UMC/la YaCoB Ha U3y4yeHHe
VMHBapyUaHTHOW vactu (34 uaca): pabouasi rporpamma Oojiee ueM B [iBa pa3a yBeJWUUHBaeT
BpeMsi, OTBeZIeHHOe MPUMepPHOM MPorpaMMoi Ha m3ydeHue pasgesa «MHoroobpasue BerjecTB»
(kypc xumuu 9 Kmacca). ITo 0OBsICHseTCS HeoOXOAMMOCTBIO OCHOBATelbHO OTpaboTaThb
Ba)KHEHIINe TeopeTHUecKre TIOJIOKeHUs] Kypca XWMHM OCHOBHOM IIKOJBI Ha Oorartom
¢akToOrMUeCKoM MaTepuasie XUMUU 3JIeMeHTOB U 00pa30BaHHBIX MU BeLL[eCTB.
CopepxaHre CTPYKTypUpPOBaHO B BHJE UeTbIpEX pasziesioB: «OCHOBHbIE TOHATUS XWUMUN»
(YpoBeHb aTOMHO-MOJIEKY/ISIPHBIX MpefcTaBieHui), «[lepuoguyeckuii 3aKOH M MepuojuvecKast
cucteMa XUMU4eckux syemeHTOB [I. 1. MenpeneeBa. CtpoeHue BelecTBa», «MHorooOpasue
XUMHUUECKUX peakiiuii» (8 Knacc), «MHoroobpasue BelijecTB» (9 Kmacc).

1.4. MECTO INTPEJMETA B YYEBHOM IUIAHE

OcCo0eHHOCTH COZiep)KaHusl Kypca «XUMUs» SIBJIIIOTCS TJIaBHOW TPUYKMHON TOTO, UTO B
6a3ucHoM yueOHOM (0Opa3oBaTenbHOM) TUIaHE 3TOT MpeAMET TOSBSETCS TOC/IeHUM B PSAY
€CTeCTBeHHOHAYUHBIX JUCIIUIUINH, TIOCKOJIBKY /IJIST €r0 OCBOEHUS IIKOIbHUKHY JI0/DKHBI 00/1aaTh
He TOJIbKO Orflpe/ie/IeHHbIM 3aracoM TIpe/iBapUTe/bHbIX eCTeCTBeHHOHAyUHbIX 3HaHWW, HO U
JIOCTAaTOYHO XOPOIIIO PAa3BUTHIM aOCTPAKTHBIM MBILILIEHHUEM.

Pabouasi mporpamMma Kypca XUMWMU [ijis OCHOBHOM IIIKOJIbI pa3paboTaHa C y4eToM
repBOHAYa/bHBIX TIpe/ICTaB/eHUd O MUpe BelleCTB, MOTYYeHHbIX YYal[UMUCS B HadajbHOU
IIIKOJIe TIPU W3yUeHUU OKPY’KaloIllero MUpa, U MeKITpeIMeTHBIX CBs3el ¢ Kypcamu (usuku (7
Ks1acc), buonoruu (5-7 Knaccer), reorpaduu (6 K1acc) U MaTeMaTHKU.

[pensiaraemasi mporpaMma, XOTs M HOCHUT OOILEKY/IbTYPHbIN XapakTep W He CTaBUT

3afjauy TpodecCoHaTLHONM TIOATOTOBKMA OOYyUaroIIuXcs, TeM He MeHee, T[I03BOJISIET UM
OTIpe/Ie/IUTHCS C BbIOOpOM Tipodusisi 00yueHus B CcTaplieit LIKoJe.
B cootBeTcTBUM € Oa3UCHBIM yueOHBIM TJIAHOM Ha M3yueHWe XUMHUH B 8 U 9 Kjiacce OTBOAUTCS
1o 2 yaca B HefiesTto, 68 4acoB B TO/l, IPY HOPMATUBHOM IMPO/I0JDKUTE/ILHOCTA YUueOHOTo rojia B
34 yuebHble Heieni. Takum 00Opa3oM, BpeMms, BbienseMoe paboueil MporpaMMoi Ha HM3yueHre
xumuu B 8-9 Kiaccax, cocraBsieT 136 uacoB, U3 HUX 5 yacoB pe3epBHbIe (B 8 kiacce — 1 yac, u
B 9 kiacce — 4 yaca).



2. INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUA YYEBHOTI'O ITPE/IMETA

[Tpy u3yyeHWU XUMWM B OCHOBHOH IIKOJie 00eCrieurBaeTcCsl JOCTH)KEHHE JTMUHOCTHBIX,
MeTaripe/JIMeTHbIX U MpeMeTHbIX Pe3y/IbTaTOB.
JIMYHOCTHBIE:
1. B LIeHHOCTHO-OpUeHTal[MOHHOM cepe:
[BocrnUTaHKe UyBCTBa FOPAOCTH 3a POCCUNCKYH0 XUMUYECKYI0 HayKy, TyMaHU3Ma, MO3UTUBHOTO
OTHOLIIeHUsI K TPY/ly, LieJieyCTPeM/IeHHOCTH;
JcdopmupoBaHre TIEHHOCTH 3[0pPOBOTO U 0Oe30rmacHOro obOpa3a >KW3HU; YCBOEHHWEe TIPaBUJI
WH/IMBU/YallbHOTO W KOJIJIEKTUBHOTO 0e30racHOrO TIOBeJileHWsi B Upe3BbIUaliHbIX CUTYalUsX,
yTPOXKaIOIIUX XKU3HU U 310POBLIO JIHO/Iel;
UcdopmHpoBaHre 3KOJOTMUECKOT0 MBILUIEHUSI: YMEeHHUsl OLeHMBAaTh CBOKO [IeATeIbHOCTh U
MOCTYTIKY JIPYTUX JIt0/lel C TOUKY 3PeHHsl COXPaHeHUs1 OKpY’Karollell Cpe/ibl - rapaHTa »KU3HU U
6sarormosyuusi Jiro/iel Ha 3emiie.
2. B TpypoBoii cepe:
[BoCruTaHKe TOTOBHOCTH K OCO3HaHHOMY BBIOODY Jja/bHeliilieii o6pa3oBaTebHOM TPaeKTOpHH.
3. B no3HaBaTeibHOM (KOTHUTMBHOMW, MHTE/JIEKTYanbHOM) cdepe:
JdbopmupoBaHre yMeHUs yTIpaB/sTh CBOel TI03HABaTe/IbHOM /eI TeIbHOCTBIO;
Upa3BuTHe COOCTBEHHOTO I1I€JIOCTHOTO MHPOBO33DEHMs], TOTPEOHOCTH W TOTOBHOCTH K
camoo0pa30BaHUIO, B TOM UMCJ/Ie ¥ B paMKaX CaMOCTOSITe/IbHOM JlesiTe/IbHOCTH BHE LIKOJIBI;
IdbopMrpoBaHre OCHOB 5KOJIOTMUECKOM KY/bTYPbl, COOTBETCTBYIOIle COBPeMEHHOMY YDOBHIO
9KOJIOTMUECKOT'0 MBIIIEHUSs], Pa3BUTHE OIbITa KOJ0TMYeCKH OpPHeHTUPOBaHHOW ped/ieKCUBHO-
OLIEHOUHOM U MPaKTUUeCKON JiesiTe/IbHOCTU B YKU3HEHHBIX CUTYyal[UsiX.
MeranpeaMeTHbIe:
(ucnonb3oBaHMe yMeHUM UM HaBBIKOB pPa3/MUHBIX BU/IOB T[103HABaTe/JbHON [1eSiTeIbHOCTH,
NpUMeHeHWe  OCHOBHBIX  METOJOB  T03HaHUsI  (CMCTeMHO-MH(OPMALMOHHBIA  aHasu3,
MO/IeTUpOBaHue) J7isl U3yUeHUsl pa3/IMUHbIX CTOPOH OKpY’Karolljeil 1eliCTBUTe/IbHOCTH;
Jucrosib30BaHNe OCHOBHBIX MHTEJIIEKTYa/lbHBIX Orepalyii: opMyMpoBaHue TUIIOTe3, aHa/IU3 U
CWHTe3, CpaBHeHUe, 0000IjeHre, CHUCTeMaTH3allysl, BbISB/IeHHE TPUYUHHO-CIeCTBEHHBIX
CBsi3eii, TIOUCK aHaJIOTOB;
JymeHHe reHepUpOBATh U/IeU U OTIPe/IeNISITh CPeJCTBA, HEOOXOJUMBIe /ISl UX peasTru3ariviu;
JymeHue ompefiensiTb 1ieJid U 3aiaudl [JiesiTeJIbHOCTH, BbIOMpaTh Cpe/CTBa peayu3alvu Lieyid U
MIPUMEHSITh WX Ha MPAKTUKE;
Jucrosib30BaHUe pa3/IMYHbIX UCTOUHUKOB JI/Is1 TTO/TyueHUss XUMUYeCcKol UH(OpMarLuu.
IIpeameTHBbIe:
1. B no3HaBare/ibHOU cdepe:
[3HaHWe oripefie/leHUM W3y4YeHHbIX TIOHSATUM: yMeHHe OMNMChIBaTh JeMOHCTpPAlMOHHbIe WU
CaMOCTOSITeJTbHO TIPOBe/IeHHbIe XUMUUeCKre SKCIIePUMEHThI, UCII0JIb3Ys /I/Is1 3TOT0 POAHOM SI3bIK
U SI3bIK XUMUU;
JymeHue pa3nuuaTh M3yuyeHHble K/acChl HEOPraHWYeCKUX COeJVHEHUH, MPOCThie W CIO0XKHbIe
Bell[eCTBa, XMMUUeCKUe peaki[iu, OMUChIBATh UX;
JymeHue knaccuuMpoBaTh U3yueHHbIe 00bEKThI U SIBIEHHS;
JcriocoOHOCTh fieNaTh BBIBOALI M YMO3aK/IIOUeHUs W3 HaO/HO/IeHUM, W3YUYeHHBIX XMUMHWYeCKUX
3aKOHOMEpPHOCTel, TIPOTHO3UPOBAaTh CBOWCTBA HeW3YUYeHHBIX BeIeCTB I10 aHaJOTMU CO
CBOMCTBaMU U3YUYeHHBIX;
JyMeHHe CTPYKTypHpOBaTh M3yueHHbIN MaTepvaa U XUMHUYeCKyr HHGOpPMAIUI0, TMOTyUeHHYI0
13 IPYTUX UCTOYHUKOB;
JymeHHe MoOJe/MpoBaTh CTPOEHHe aTOMOB 3/ieMeHTOB 1-3 TiepuoJioB, CTpPOEHHe TPOCThIX
MOJIEKYT;
2. B 11leHHOCTHO-OpHEeHTalMOHHOM cdepe:



JymeHve aHa/mM3MpOBaTh M OLEHWBATh IIOC/IE/ICTBHS J/Isi OKpY)Karoiled cpeabl OBITOBOW U
NIPOU3BO/ICTBEHHOM JlesiTe/IbHOCTH UesloBeKa, CBsI3aHHOM C riepepabOTKOM BellecTs;

3. B TpyzoBoii cepe:

JdopMrpoBaHre HaBLIKOB MPOBOJUTE XMMHUUYECKHI SKCTIEPUMEHT;

4. B chepe 6e301macHOCTH >KU3HE eI TeTbHOCTH:

JymeHve pa3nuyaTh ornacHble 1 Oe3oracHble BelllecTBa;

JymeHne oka3bIBaTh NepBYIO MIOMOILb IPY OTPaB/IEHUSX, 0’KOTax U JAPYTrUX TpaBMax, CBSI3aHHBIX
C BellleCTBaMu U 1abopaTOpHbIM 000py/J0BaHHEM.

OIIMCAHUE DNEHHOCTHBIX OPUEHTHNPOB COAEPXXAHUSA
YYEBHOI'O IIPEJIMETA

YueOHblli mpefMeT «XUMUS», B COZlepKaHWU KOTOPOTO TIJIaBHBIMK KOMITOHEHTaMU
SIBJISTFOTCS] HAyUHble 3HAHWS M HayYHbIe METO/IbI TT03HAHUS, TT03BOJISIeT TIPOOYK/AATh y yUalLXCS
IMOLIMOHA/ILHO-1[eHHOCTHOE OTHOLIIeHWe K M3ydaeMOMy Marepuany. B pe3sysbraTte yueOHOro
mporiecca CO3JalTCsl YCAOBUSL /i1 (DOPMUPOBaHMs CUCTeMbl LieHHOCTel. Ilo3HaBaTesbHas
¢byHKUMs yueOHOTO TipeAMeTa «XHUMHsS» 3aK/IHOUaeTCss B CIIOCOOHOCTH €ro COfep>KaHust
pa3BUBaTh L|eHHOCTHbIE KaueCTBa y yJaluxcsl.
[To3HaBaTe/bHbIE [JEHHOCTH:
OMHOWeEHUe K:
J0xrMHUuecKrM 3HaHHSIM KaK OJHOMY M3 KOMIIOHEHTOB Ky/bTYpbl UYejloBeKa Hapsy C JpPYTMMH
eCTeCTBeHHOHAYYHbIMU 3HaHUSIMU;
Jlokpy>katoiieMy MUpPYy Kak MUY BeLeCTB U MPOMCXOSIINX C HUMU SIBJIEHUM;
(0ro3HaBaTe/NbHOM [J|eATeTIbHOCTH (KaK TeOpeTUUeCKOW, TaK M SKCIIePUMEHTaTbHOM) KakK
VICTOYHUKY 3HaHWM;
NOHUMAHUe:
J0o6beKTHBHOCTH U JOCTOBEPHOCTH 3HAaHUI O BeIL[eCTBAaX U NMPOUCXO/SIIUX C HUMHU SIBJIEHUSIX;
[0cnoxxHocTH ¥ OECKOHeYHOCTH TIpollecca TO3HaHUSI (Ha TIpUMepe WCTOPHUH XUMHUeCKHX
OTKPBITUI);
[0meiicTBUSI 3aKOHOB TIPHUPOJBI M HEOOXOAMMOCTH WX yueTa BO Bcex cdepax esTesbHOCTH
YyeJsi0BeKa;
[03HaueHus1 XUMWYECKUX 3HAHUM [/ pelleHUs: r100asbHBIX TIpOO/ieM  dYesloBeuecTBa
(oHepreTuyeckoW, CbIpbeBOW, MPOJIOBOJILCTBEHHOW, 3[0pPOBbSl W JIONTOJIETHSI UeslOBeKa,
TEXHOJIOTUUECKNX aBapuH, ri100anbHOM 3KO/IOTHA | AP.).
ITenHocTH Tpy/ja U ObITa:
(loTHOIIEHMEe K TPY/0BOU AesTeTbHOCTH KaK eCTeCTBeHHON (DU3MuecKol W HWHTe/NIeKTyalbHOU
noTpeOHOCTH, TPYAY KakK TBOPUECKOW [esiTe/TbHOCTH, TIO3BOJISIIOIIeN TIPUMEHSITb 3HaHUSI Ha
TIPaKTHKe;
llcoxpaHeHue U Tojjfiep>KaHue COOCTBEHHOTO 3/I0POBbS U 3[J0POBbsI OKPY’KAIOIL[MX, B TOM UHCIIe
OpraHu3aLys MATaHus C Y4eTOM COCTaBa ¥ SHepreTU4YeCKOW LIeHHOCTH ITHUILIY;
[0cobnopenre mipaBUa 0e30MacHOrO HCIOIb30BAHHMS BellleCcTB (JIeKapCTBEHHBIX IIperaparos,
cpezicTB OBITOBOM XUMUHM, TIECTHLIMZOB, FTOPIOUe-CMa30YHBIX MaTePHasIoB U JIp.) B IOBCEAHEBHOMN
JKU3HUY;
[loco3HaHMe AOCTYDKEHHs JIMYHOTO ycCIieXa B TPY/OBOM [esTeTbHOCTH 3a CueT COOCTBeHHOM
KOMITETEHTHOCTU B COOTBETCTBUU C COLIMAJIbHBIMU CTaHJApTaMH U TMOC/IeAYIOLMM COLIMAIbHBIM
of00OpeHreM [OCTYDKeHHWM HayKd XUMHU W XUMUYEeCKOTO TIPOM3BOZCTBA ISl Pa3BUTHS
CoBpeMeHHOro 0011iecTBa.
HpaBcTBeHHBIe LIeHHOCTH:
lloTHoieHre K cebe (0co3HaHHe COOCTBEHHOIO JOCTOMHCTBA, YYBCTBO OOII|eCTBEHHOrO JI0/ra,
JVCLMIVIMHUPOBAHHOCTb, YeCTHOCTb U IPaBAUBOCTD, IPOCTOTa ¥ CKPOMHOCTb, HETePIIMMOCTD K
HecrpaBe/[/IMBOCTH, TIpU3HaHHe HeoOX0AUMOCTH CaMOCOBEpILIeHCTBOBaHMS);



[loTHOmeHWe K JpyruM JirofsaM  (TyMaHM3M, B3auMHOE YBaKeHHe MeX[Jy JH/bMH,
TOBapHUILecKasi B3aMMOIIOMOLL[b U TpeOOBaTeIbHOCTh, KOJUIEKTUBU3M, 3a00Ta 0 JPYTUX JHOMSX);
[loTHOwIEHME K Tpupofe (6epeXkHOe OTHOLIEHHE K ee OOTaTCTBY, HETEPITUMOCTb K HapYIIeHUSIM
9KOJIOTMUECKMX HOPM U TpeOOBaHWM, 3KOJIOTMYeCKd IPaMOTHOe OTHOLIeHWe K COXPaHeHWIO
rugpocdeprl, atMocdepsl, MOUBbI, O6UOCheph], UeIOBEUECKOT0 OpraHu3Ma; OIleHKa AeWCTBUS
BOTIPEKH 3aKOHaM TIPUPO/IbI, TIPUBOASILET0 K BO3HUKHOBEHHIO T/100a/IbHBIX Mpobsiem);
[lmoHvMMaHre HeOOXOAWMOCTH YBa’KUTETbHOIO OTHOIIEHUS K JOCTI)KEHWSM OTe4eCTBeHHOMN
HayK{, HCC/IeloBaTebCKOW [1esITe/TbHOCTU POCCHUUCKUX YUeHBIX-XUMUKOB (TIaTPUOTHUeCKHe
YyBCTBa).

KoMMyHHUKaTHBHBIE I{€HHOCTH:

[loTHOIIEHWe K HOpMaM si3blKa (eCTeCTBEHHOrO0 M XHMMHUECKOro) B pas/MUHbIX HMCTOYHHKAX
rnH(popMauuu (nureparypa, CMU, IHTepHeT u Ap.);

[lmorrMaHrie HeOOXOJUMOCTH TIPUHSATHS PA3/TUUHBIX CPe/ICTB U TIPUEMOB KOMMYHHUKALAY;
[lnoHumaHve HeoOXOAMMOCTHA TOMy4YeHUs: HMHGOPMAMM M3 pa3/UUYHbIX HCTOUHUKOB, e
KPUTHUYECKOH OL|eHKH, [OJIHOTO WK KPAaTKOro (B 3aBUCUMOCTH OT Lie/Ih) U3/I0)KeHUS;
[0moHMMaHre BaXHOCTU BeJleHUs [uajiora JJisi BbISIBJIEHUsS pas3HbIX TOYeK 3peHusi Ha
paccMaTpuBaeMyr0 MH(OPMaLMIO; BbIpa)KeHUs! IMYHBIX OLIEHOK U CY>K[eHUM; NPUHATHS BbIBO/a,
KOTODbIM (hopMHpyeTcs B TIporjecce KOMMYHUKALIWH.

JcTreTHYecKHe HEeHHOCTH:

l0no3umueHoe uyscmeeHHO-YyeHHOCMHOe OmHOWeHUe K: K OKpysKaroljemy Mupy (Kpacora,
COBEpILLIEHCTBO M FapMOHHSI OKpY)Katollleil MpUpo/bl U KOCMOCa B 1ieJIOM); TPUPOJHOMY MHUPY
BeIlleCTB U UX TpeBpallieHri); BLITIOJTHeHUI0 Y4eOHbIX 3a/lau Kak K TPOLeCcCy, A0CTaBJISIOLIEMY
5CTeTUUECKOe YZ0BOJIbCTBHE (KpacuBOe, U3SIIIIHOE pelleHre WM /10Ka3aTelbCTBO, MPOCTOTa, B
OCHOBe KOTOPOM JIE)KUT TapMOHUSA);

[lmorrManvie He0OXOAUMOCTH M300pa’keHNs UCTHUHBI, HAYYHBIX 3HAaHWW B UyBCTBEHHOW (opme
(HaripuMep, B TIPOM3BeJIeHUSIX HCKYCCTBA, TIOCBSILEHHbIX HAyYHBIM OTKPBITHSIM, YyueHbIM,
BellleCTBaM U UX MpeBpalLeHUsIM).

TVIAHUPYEMBIE PE3YJIBTATHI YUYEBHOM AEATE/IBHOCTHU

B pe3ynbTaTe M3ydyeHus XUMUM 00yUaroIUiCs OCHOBHOM IITKOJIBI:
[0HayuuTcsi oco3HaBaTb OOBEKTHBHYH) 3HAUMMOCTh OCHOB XHMHMUECKOM HayKd Kak 00JacTv
COBPEMEHHOI'0 eCTeCTBO3HAHMS, KOMITIOHEHTA 00IIel Ky/IbTYPbl M NTPAKTUUYECKOH [1eSTe/TbHOCTH
ye/ioBeKa B YC/IOBHMSX BO3DACTAMOLIEM «XUMM3AL[MM» MHOTHUX Chep >XW3HH COBPEMEHHOTrO
ob1iecTBa;
[loBnazieeT CUCTEMOW XUMHUUECKWUX 3HAHMW — TOHATHUSIMU, 3aKOHAMM, TEOPUSMH M SI3bIKOM
HayKH, UMEIOIIMMHU Ba)XXKHOe 00111e00pa3oBaTe/lbHOE M TI03HABaTeIbHOe 3HaYeHHe, eCTeCTBEHHO-
Hay4HBbIMH METOZIaMH UCC/IeJOBAHUS BEIIIeCTB U XUMHUECKUX SIBJIEHUH, CBeJIEHHUSIMH 110 HCTOPUU
CTAHOBJIEHUS] XUMHWU KaK HayKH;
[0mosyunT mpejCcTaB/ieHHe O CA0XKHOM KOMIUIEKCE OTHOIIEHWH B CUCTEMax «ue/ioBeK —
BEIIIECTBO» U «BEIIeCTBO — MaTepHasl — MPaKTUUecKas JesiTe/IbHOCTb», O POJIM HAYKU B CO37IaHUH
HOBBIX MaTepPHasioB U NCTOUHUKOB SHEPIHH;
[0ycBOMT OCHOBbI XHUMHUECKOW TIDaMOTHOCTH KaK OCHOBbI aHa/lW3a W I[JIAaHUPOBAHMS
9KOJIOTMUeCKH 0€30MacHOTr0 TIOBeIeHUs B 1[eJIIX COepeXXeHUsT 370POBbsSI M OKPY>KAIOI[er Cpe/Ibl.
B niporiecce u3yueHust XUMHH YUaI[UIC OCHOBHOM LITKOJIBI:
[0ybeautcss B TOM, UTO B OCHOBE MHOTMX SIBJIEHUH >XMBOH M HEXHMBOM TPUPO/bI JIeXKAT
XUMHUYECKHe TIPeBpall|eHNsi HeOPraHUUeCKUX Y OPraHUueCKUX BeIlleCTB;
[0yrayout npejcraBieHre 0 MaTepUaJbHOM eJUHCTBE MHUPA;
(loBnaieeT yMeHUsIMA yCTaHAB/IMBaTh CBSI3W MEX]Y peasbHO HaO/0ZaeMbIMA XUMUUYECKHUMU
ABJIEHUSIMA W TIPOLIECCAMH, TMPOTEKAOIIMMH B MHKDOMHDE aTOMOB W MOJEKYJ;, OOBSCHATH
MIPUYMHBI MHOT000pasusi BEIeCTB, 3aBUCHMOCTb UX CBOMCTB OT COCTaBa M CTPOEHHS, a TaKXKe



00yC/IOB/IEHHOCTh TIPUMEHEHHs] BeIeCcTB OCOOEHHOCTSIMM WX CBOMCTB; aHaIM3UpOBaTh U
00BEKTHBHO OIIEHUBATh >KU3HEHHbBIE CUTYalWH, CBSI3aHHbIE C XUMUEH;

[0mpuobpeTéT HaBbIKM 0Oe30omacHOro oOpallieHHUsi C  BeIleCTBaMH, HCIOIb3yeMbIMA B
TIOBCe/THEBHOM KW3HU. VI3yueHre XUMUH TIPe/JOCTABUT YUEHUKY BO3MO>KHOCTb:

[lpa3BuBaTh 1 COBEPIIEHCTBOBATH UHAWBHAYAIbHbIE CTIOCOOHOCTH; MHTEPeC K MHUPY BeIeCTB U
WX TIpeBpallleHnii; 001eyueOHbIe MHTe/IEKTYa/lbHbIe YMEeHUs CII0COOCTBYOIIME TPUOOPeTEHHIO
OTbITA TBOPUECKOW ¥ TIOWCKOBOM [eSITeIbHOCTH, B UACTHOCTH YMeHUs CpPaBHUBAaTb U
K/IacCU(PUIIUPOBAaTh OOBEKTHI, BBISB/IATH TPUUMHHO-C/IEACTBEHHBbIE CBSI3H, (OPMY/IMPOBATh
TUTIOTE3bl ¥ TIPOBEPSITh MX B XO7ie SKCIIePUMeHTa, apryMeHTUPOBAaTh BHIBO/IbI, OTCTAMBATh CBOE
MHeHUe, UCII0/Ib3YsI TIPH 3TOM aZleKBaTHbIE /J0Ka3aTe/bCTBa;

[lnmprobpeTaTh HaBBIKK pabOTHI C PA3/TUUHBIMUA UCTOUHUKAMHU MH(GOPMALIUH 110 XUMHU

(croBapu, CTIpaBOYHUKY, XpPECTOMAaTHH, VIHTEpHET | JIp.), a TAK)Ke yMeHHe 00beKTUBHO
OL|eHMBaTh HHPOPMAIIHIO O BeIl[eCTBaX, X MMPeBpaleHHsIX U TPAKTHUeCKOM MPUMeHeHNH;
[lcoBepiieHCTBOBATh YMEHUS IJIAHUPOBATh U PAlJIOHA/IbHO OPraHU30BbIBAaTh YUeOHO-
TI03HABaTe/IbHYIO JeATe/IbHOCTD, IIPUMEHSITh TIOTyUYeHHbIe 3HaHWSI B HOBOM CUTYaLlWy;
[0nprioGpeTaTh HaBBIKM CaMOOOpPa30BaHUS U MPAKTUUECKOTO COTPYAHUYECTBA MPU OpraHU3aLun
Y BBITIOJTHEHUH XUMHUYECKOT0 SKCIIepUMeHTa, TIPOBeJIeHNH | 3all[UTe YUeHUYeCKHUX MPOeKTOB I10
WCC/IeJOBAaHHUIO OT/Ie/TbHBIX BEIeCTB M XWMHWUECKUX SIBJIeHUM, HaOJF0laeMbIX B TIpUPOJE U
MOBCEJHEBHOM XKU3HU.

Takum oOpa3om, B pe3ysibTaTe U3yUyeHUst XUMUHA B OCHOBHOMH LITIKOJIe YUeHHK TIOTyUuT
TIOATOTOBKY, [JOCTaTOYHYIO [yis TIPOJO/DKEHHs1 OOyueHWss B CTaplleidl IIKojge W CpeJHUX
nipoeCcCHOHABHBIX 00111e00pa30BaTeIbHBIX YUPEKAEHUSIX, a TaKKe TPHUOOPEeTeT KIIoUeBble
KOMITEeTEeHINY, UMeIoI[ie YHHUBepCcalbHOe ITPUMeHeHHe B JIF000M BU/Ie [esTeTbHOCTH.

IlnanupyemMbie pe3y/IbTaThl 0CBOEHHS NTPEAMETHOr0 COAeP)KaHMA 110 XUMHH
Mpe/iCTaB/IeHbI M0 OCHOBHBIM pa3/ie/iaM Co/iep>KaHusi MPUMEPHOI MPOrpaMMbI
OCHOBHOTO 00111ero 00pa3oBaHMs M0 XUMHH

Pa3zden I. OcHogHble noHsiMus Xumuu (ypoeeHb amoMHO-MO/1eKy/I5ipHbIX Npeocmae/aeHutl)
BbinyckHuK Hayyumcs:

[llommchiBaTh CBOWCTBA TBEP/BIX, KUJKUX, Fa3000pa3HbIX BEIECTB, BbIJE/SIS UX CyIeCTBEHHbIE
TIPU3HAKH;

[0xapakTepu3oBaTh BeIleCTBA MO COCTABY, CTPOEHUIO U CBOWCTBAM, YCTaHABIMBATH TIPUUHUHHO-
C/le/ICTBeHHbIE CBSI3U MeXX/Ty JAHHBIMH XapaKTePUCTUKAMH BellleCTBa;

[0packpbiBaTh CMBIC/I OCHOBHBIX XWMHUECKUX TIOHSATHH «aTOM», «MOJIEKYyJ/a», «XUMHUYEeCKUN
3JIEMEHT», «IIPOCTOE BEIeCTBO», «CI0XKHOEe BEI[eCTBO», «BaJIEHTHOCTb», UCIIO/Ib3ysI 3HAKOBYIO
CUCTEMY XMMUWY;

[0n306pakaTh COCTaB TMPOCTEMIIMX BEIECTB C TOMOIIbI0 XUMHUYEeCKHUX (HOPMyT U CyLJHOCTb
XUMHUUECKUX PEAKLIMH C TIOMOIIBI0 XUMHUECKUX YPaBHEHUH;

[0BBIYMC/IATH OTHOCHUTETBHYIO MOJIEKY/ISIPHYIO M MOJISIDHYEO MacCChl BEIL|eCTB, a TAKKe MacCOBYIO
JIOTI0 XUMHUUECKOT0 37IeMeHTa B COeIMHEHUSIX 115l OLIeHKU UX MPAKTUYeCKOW 3HAaUMMOCTH;
[cpaBHMBATB IO COCTaBY OKCH/IbI, OCHOBAHWUSI, KUCJ/IOTBI, COJIH;

[0knaccupuIMpoBaTh OKCHUZBI U OCHOBAHMS TI0 CBOMCTBAM, KUCJIOTBI U COJIU 10 COCTaBY;
[lommceiBaTe cOCTaB, CBOWMCTBA W 3HaueHWe (B TIPHUPOJe M TIPAKTUUYECKOW JesTebHOCTH
yesioBeKa) MPOCTHIX BellleCTB — KUCIOPO/a ¥ BOJJOPO/a;

[0maBaTh CpaBHUTENBHYIO XapAKTEPHUCTUKY XMMHUUECKHX 37IEMEHTOB M BaXKHEMIIINX COeMHEeHUIH
€CTeCTBEHHBbIX CEMEMCTB I1[e/IOYHbIX META/IIOB U TaJIOTeHOB;

[monb30BaThCs 1abOpaTOpHBEIM 000PYAOBaHKEM Y XUMUYECKOU TOCY/0H;

[0npoBOAUTL HEC/TIOKHBIE XUMHUUECKMEe OIbIThl W HaO/MIO/eHUs 3a W3MEHEeHWsSIMA CBOWMCTB
BeIleCTB B TIpOLlecCe WX IIpeBpallieHui; co0/foaTh MpaBWia TeXHUKW 0e30MacHOCTH TIpH
TIpOBeIeHUH HaO/TF0/IeHUH U OTTBITOB;



(0pa3nmyaTh 3KCHEpUMEHTAJbHO KUC/IOTHI W IIE0UYH, MOJb3YsSCh WHAMKATOPAMM; OCO3HABATh
HeoO6X0IUMOCTh CoO/T0/IeHrst Mep 6e30MacHOCTH TIpY 00pallleHuH C KUC/I0TaMU U 11{eIouaMHu.
BbInyCKHUK no/iyyum 803MOMCHOCMb HAyYUMbCA:

[rpamMoTHO 0OpallaThCs C BelljeCTBaMU B ITOBCeJHEBHOM >KH3HHU;

Joco3HaBaTh HEOOXOAMMOCTb COOJIIOJIeHUsT TIPAaBWJI SKOJIOTUYeCKH 0e30TacHOTO TIOBeJeHUs B
OKpY>Katolllel IPUPOIHOU Cpejie;

[moHUMAaTh CMBICI U HEeOOXOAMMOCTb COOJIO/IeHUsT TIpeANUCaHW, TMpejjiaraeMbiX B
WHCTPYKLMSIX T10 UCII0/Tb30BAHHUIO JIeKapCTB, CPeJCTB ObITOBOM XUMUHU U [Ip.;

(ucrionb30BaTh ~ TPUOOPETEHHbIE  K/IOUEBble  KOMITETEHTHOCTH  TIPU  BBITIOJTHEHUH
HCC/Ie/loBaTe/IbCKUX IPOEKTOB 10 XUMUY;

[pa3BrBaTh KOMMYHUKAaTHMBHYI KOMIIETEHTHOCTb, UCMOJ/Ib3ysl CPeCTBA YCTHOW M MUCbMEHHOU
KOMMYHHUKallui 1pu paboTe € TeKcTaMu YyuyeOHMKA U [IOTIOJHUTEbHOM JIUTEpaTypoH,
CTIpaBOYHBIMHU TaO/UI]AMU, TIPOSIB/IITH TOTOBHOCTh K YBa)KEHWIO WHOW TOUKW 3DEHUS] TIPU
00Cy»/IeHUM pe3y/IbTaTOB BbITIOJTHEHHOU PabOThI;

JoOBEKTUBHO OIjeHMBaTh WH(OPMALMIO O BeI[eCTBaX W XUMUUYECKHX TporieccaxX, KpUTHUEeCKU
OTHOCUTBCS K TICeBJOHayuyHOW WHQOpPMaLKK, HeZoOpOCOBECTHOW peKlaMe, Kacaroleics
WCIIO/Ib30BaHUs Pa3/IMYHbIX BellleCTB.

Pazoen II. IlepuoduuecKuli 3aKOH U nepuoduyecKasi cucmema xumuueckux 3snemenmoe /I. U.
Menoeneesa. CmpoeHue geujecmea

BbinyckHUK Hayyumcs:

[0knaccuduipoBaTh XMMHUUeCKUe 3/IeMeHTbl Ha MeTasl/ibl, HeMeTa/l/lbl, 3/IeMeHTbl, OKCU/IbI U
TUZIPOKCHU/IbI KOTOPLIX aM(OTepHbI, U UHEPTHbIE 3/1eMeHThl (rasbl) [Jisi OCO3HAHUS Ba)KHOCTU
yTHOPSJOUeHHOCTH HayUHbIX 3HAHUM;

(0packpeiBaTb CMBICJ ITepuoanueckoro 3akoHa 1. V1. MeHgeneeBa;

JloruceiBaTh ¥ XapaKTepu30BaTh TaO/JMUHYHO (HOpMY TEpHUOJUUYEeCKON CHUCTEMbI XUMHYECKUX
3/1eMeHTOB;

(0xapakTepu3oBaTb COCTaB aTOMHBIX Slep W paclpeje/ieHde 4Yucaa 3JIEKTPOHOB TIO
3/IEKTPOHHBIM (JIOSIM aTOMOB XWMHWUECKHUX 3JIEMEHTOB MasbIX [epUOJ0B TMepruohYecKou
CUCTEMBI, a TAK)Ke Ka/Ius U KasbLus;

[0pa3nuuaTh BBl XUMHUYECKOM CBSI3U: HOHHYIO, KOBAJEHTHYHO TMOJSIPHYHO, KOBA/JIEHTHYIO
HETO/ISIPHYIO U MeTaJl/TMUeCKy1o;

J0u3o6paxkaTb 3/1eKTPOHHO-UOHHBIE (POPMYJIbI BelljeCTB, 00pa30BaHHBIX XUMHUUECKUMH CBSI3sIMU
PasHOro BUJa;

[UBBISIBNSITH 3aBUCMMOCTb CBOWMCTB BeLIECTB OT CTPOEHHsI MX KPUCTa/VIMYeCKUX PpeLIeTOK:
HMOHHbBIX, aTOMHBIX, MOJIEKY/ISIDHBIX, METa//TMYECKHUX;

(0xapakTepu3oBaTb XUMUUECKHUE 37IeMEeHTbI U UX COeJIMHeHUs] Ha OCHOBeE I10JI0’KeHUs] 3/IeMeHTOB
B TIEPUO/JUUECKOUM CUCTEME U 0COOEHHOCTeH CTPOEHUS UX aTOMOB,;

(lonmceiBaTh OCHOBHBIE 3Tanbl OTKpbITUA [. V. MeHzeneeBbIM NepuoguyecKoOro 3akOHa U
TepUOIUUYeCKON CUCTEMBbI XWMWYECKMX 3/IeMEHTOB, >KW3Hb W MHOr0o00pa3Hyl Hay4yHYHO
JlesiITeJIbHOCTh YUYEHOT0;

(0xapakTepu3oBaTb HayyHOe W MHUPOBO33p€HYECKOe 3HaueHue I[1epUOJMUeCKOro 3aKOHa |
MepuoInuecKor CUCTeMbl XUMUUeCcKuX 3/1eMeHTOB 1. VI. MeHieneeBa;

lloco3HaBaTh HayuyHble OTKPBITHS KaK Pe3yJ/bTaT [JIUTebHBIX HAOTIO/I€HUM, OMBITOB, HAYYHOU
T10JIEMUKH, TIPEOZI0/IeHNs] TPYJHOCTeH U COMHEHUM.

BbInyCKHUK No/iyyum 803MOMCHOCMb HAyYUMbCA:

Joco3HaBaTh 3HaUeHWe TeOPeTUUYEeCKUX 3HaHWH JJis1 TPAKTUUeCKOM J1eITe/IbHOCTH Ye/l0BeKa;
JorrchiBaTh U3yyeHHbIe 00BEKTHI KaK CCTEMBI, IIPUMEHSIS JIOTUKY CUCTEMHOTO aHa/In3a;
[nprMeHsATH 3HaHUS O 3aKOHOMEPHOCTSIX NepPUOAUUECKON CUCTEMbI XUMUUECKUX 37IEMEHTOB /IS
00BSICHEHUS U TIPEIBU/IEHUS] CBOMCTB KOHKPETHBIX BEI[eCTB;
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[pa3BuBaTh MHPOPMALIOHHYIO KOMITETEHTHOCTb TTOCPEJCTBOM YT/IyO/ieHrs1 3HaHUH 00 UCTOpUr
CTaHOBJIEHUS] XMMUUECKOM HayKH, €€ OCHOBHBIX MOHATUM, TIEPUOIMYECKOr0 3aKOHA KaK OZJHOrO
Y3 BOKHEMIIINX 3aKOHOB MPUPO/BI, @ TAKXKe O COBPEMEHHBIX JOCTYDKEHUSX HayKH U TeXHUKH.
Pazden II1. MHO2000pa3ue XumMuuecKux peakyuti

BbinyckHuK Hayyumcs:

J0o6BSCHSATE CyTh XUMUUECKUX TIPOLIECCOB U MX TIPUHIUIUAATBHOE OT/INUKe OT (PU3NUeCKUX;
[0Ha3pIBaTh MPU3HAKU U yCJIOBUS IPOTEKaHUS] XUMUYECKUX peakLni;

J0ycraHaBiMBaTh NpHHAA/IEKHOCTh XMMUUECKOU peakLMy K OrpeZie/IEeHHOMY THUITY 10 OJHOMY W3
K/1aCCHU(VKAL[MOHHBIX TPH3HAKOB: 1) MO UMC/y M COCTaBY WCXOJHBIX BeleCTB W IPOZAYKTOB
peakuyy (peakLWu COeJWHEHHs, pa3/lioXKeHus], 3aMellleHus 1 0OMeHa); 2) IO Bbl/Ie/IeHUI0 WU
TMOT/IOLIEHUIO TeTUIOTh! (peakLuu 3K30TepMUYecKre W 3HZO0TepMHUUYecKHe); 3) M0 HW3MeHeHHIO
CTereHel OKUC/IeHHSI XUMUUeCKHX 3/IeMEHTOB (peakLiU¥ OKHWCIUTeTbHO-BOCCTaHOBUTEbHbIE);

4) mo obpatuMocCTH Tpoljecca (peakiuu obpaTuMbie U HeobpaTUMbIe);

J0Ha3pIBaTh (paKTOpPHI, BAUSIIOLIME HA CKOPOCTh XMMHUYECKUX PeakLuii;

[lHa3bIBaTh (paKTOPBI, BAUSIOLIME HAa CMelljeHHe XUMHUYeCKOr0 paBHOBECHS;

l0cocTaBnsiTe ypaBHEHUS 3/1eKTPOJIMTUUECKON AUCCOLMALIMM KUCIIOT, Lie/l04eid, Coyel; MOoJHbIe
¥ COKpal|éHHble WOHHble YpaBHEHUsI peak(uid oOMeHa; YpaBHEHWsS OKUC/IUATETbHO-
BOCCTaHOBHUTE/bHBIX peaKL1y;

[lmporHo3upoBaTh MpPOAYKTbl XUMMUECKMX peakLuid M0 (¢opMyaaM/Ha3BaHUSIM HMCXOJHBIX
BeLL|eCTB; OIpee/sTh UCXO/JHbIe BelljeCcTBa Mo (opMyiaM/Ha3BaHUSIM MPOYKTOB peakLiu;
[0cocTaBnsiTh ypaBHeHHsl peakLMi, COOTBETCTBYIOLIUX IIOC/Te[0BaTeJbHOCTH («Ler0YKe»)
TripeBpalleH!l HeOpraHMUeCKHUX BellecTB pa3/IMUHbIX K/1aCcCoB;

[UBbIIBNIATE B TIpollecce SKCIIepUMEHTa INPU3HAKHM, CBUZETe/NbCTBYHOIIME O IPOTeKaHUU
XUMUUECKOMN peakLy;

(0npuroToBAsSTE PACTBOPHI C ONpee/IeHHONM MacCOBOM /10/1el pACTBOPEHHOTO BeleCTBa;
llonpenensiTe XapakTep cpefbl BOAHBIX PaCTBOPOB KMCJIOT U 1Ile/loueli M0 U3MEHEeHUI0 OKPaCKU
VIH/IUKaTOPOB;

(0ripoBOAWTL KaueCTBeHHbIe peakLuy, [IOATBep)KAaloljue Hajuyue B BOJHBIX pacTBOpax
BelleCTB OT/eJIbHbIX KATUOHOB ¥ aHUOHOB.

BbInycKHUK no/siydum 803MOH#CHOCMb HAyYUMbCA:

JcocTaBnsiTe MOJIEKY/ISIDHbIE W TIO/Hble HOHHBIE YpaBHEHWs II0 COKpALeHHbIM HOHHBIM
yPaBHEHUSIM;

[npuBOAUTE TIpHMepBl peakLyyd, IOATBepKAAIOLMX CyLeCTBOBaHWe B3aWMOCBSI3U MEXIY
OCHOBHBIMHU KJlaCCaMU HeOpraHU4eCKUX BelecTs;

[mporHo3upoBaTh pe3y/bTaThl BO3/€HCTBUS pas3MuHbIX ()aKTOPOB Ha H3MeHeHHe CKOPOCTU
XUMUUECKOM peakLiy;

[nporHo3upoBaTth pe3y/bTaThl BO3JEMCTBUS Pa3/IMUHBIX ()aKTOPOB Ha CMellleHHhe XUMHUeCcKOoro
paBHOBeCHS].

Pa3zden IV. MHozo00pa3ue eeujecme

BbinyckHUK Hayyumcs:

(lonpepmenaTe TpUHAJ/IEKHOCTb HEOPraHUYeCKUX BelleCcTB K OJHOMY U3 H3Yy4YeHHbIX
KJIaCCOB/TPYIIIL: MeTa/l/ibl U HeMeTa/l/lbl, OKCH/ibl, OCHOBaHUS1, KUCJIOTbI, COJIU;

[0coctaBnsite hopMyJibl BellleCTB TI0 UX Ha3BaHUSIM;

(lonpenensiTe BaJIeHTHOCTb U CTelleHb OKUC/IEHUS 3/IeMEeHTOB B BelllecTBax;

[0cocTaBnsiTe (OpMybl HEOpPraHWYeCKUX COeMHEHU 10 BaJIEHTHOCTSIM U CTeleHsIM OKUC/IeHUs
3/IEMEHTOB, a TakK)Ke 3apsilaM MOHOB, yKa3aHHbIM B Tab/vlle paCTBOPUMOCTH KHUCJIOT, OCHOBaHUM
U CoJIeli;

(DoOBACHSATL 3aKOHOMEPHOCTH W3MeHeHWs (U3NUYecKMX M XUMHUYECKMX CBOWCTB TPOCTBIX
BemecTB (MeTa/UyIOB M HEMeTa/UIOB) M WX BBICIIMX OKCH/OB, 00pa30BaHHBIX 3/IeMEHTaMH
BTOPOI'0 U TPEThEro Mepro/ioB;
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[0Ha3piBaTh OOIIME XUMHUECKHEe CBOWMCTBA, XapaKTepHble [Jis TPYII OKCHUJOB: KHUCJIOTHBIX,
OCHOBHBIX, aM(OTePHBIX;

(0Ha3piBaTh OOIMEe XWUMHUECKHWe CBOKNCTBA, XapaKTepHble [/ KaX[Oro U3 KjacCoB
HeopraHWYecKUX BellleCTB: KUC/I0T, OCHOBaHUM, COJiel;

(0npuBOAUTHL TIPUMeEpHI peakijuii, MOATBEPXKJAOL[UX XUMUUeCKHe CBOWCTBA HEOpPraHWYecKuX
Bell[eCTB: OKCHU/IOB, KMCJIOT, OCHOBAaHUU U COJIel;

(lorpezensiTh BellleCTBO-OKUC/IUTEb U Bel|eCTBO-BOCCTAHOBUTE/b B OKUCIUTETbHO-
BOCCTAHOBHUTE/TbHBIX peaKIUsX;

(0cocTaBnisiTh OKUCMTETLHO-BOCCTAHOBUTE/IbHBIM 0amaHC (1T W3YYEeHHBIX peaki[|il) TI0
rpe/iyiokKeHHbIM CXeMaM peakLuii;

JlmpoBoAuTL 1AabOpPaTOPHBIE OIBITHI, TIOJATBEP)KAAIOIINE XUMHUYEeCKUe CBOWCTBA OCHOBHBIX
KJ/IaCCOB HeOPraHWYeCKUX BellleCTB;

[lnmpoBoguTL abOpaTOpHBIE OMBITHI MO TOMYYEHHUIO W COOMPAHHIO Ta3000pa3HBIX BeleCTB:
BOJIOPO/ia, KUC/IOPO/ia, YTJIeKUC/IOTO ra3a, aMMUaKa; COCTaBJ/ISITh YPaBHEHUsS] COOTBETCTBYIOLLIUX
peaxwuii.

BbInyCKHUK No/yyum 803MOHXCHOCMb HAyUUMbCS:

[rmporHo3upoBaTh XMMUUeCKUe CBOMCTBA BellleCTB Ha OCHOBE UX COCTaBa U CTPOEHUS;
(mporHo3upoBaTh CrIOCOOHOCTh BeIleCTBa TMPOSB/IATHL OKUC/IUTE/IbHBIE UM BOCCTAHOBUTE/bHBIE
CBOMCTBA C yUETOM CTeleHel OKWC/IeHUs 37IeMEeHTOB, BXOZSIIUX B €r0 COCTaB;

[BLISIB/IATH CyIlleCTBOBaHUE TeHeTHUYeCKOW B3aUMOCBSI3U MeXX/y BellleCTBaMHU B psiJly: MPOCTOe
Bell[eCTBO — OKCH/l — TU/IPOKCUJ] — COJIb;

[xapakTepu3oBaTh 0COObIe CBOHCTBA KOHLIEHTPUPOBAHHBIX CEPHOM 1 a30THOM KHUC/IOT;
(npuBOAWTE TIPUMEPHI YPaBHEHWM peakiui, JIeXKAllluX B OCHOBE TPOMBIIUIEHHBIX CMOCOOO0B
MoJTyYeHUs aMMHaKa, CepHOM KUC/IOThI, YyT'yHa U CTasly;

JomuchbiBaTh (hr3nuecKre U XUMUUeCKHe TPOLIeCChl, SBJISIOLMeCs YaCTbi0 KPYrOBOPOTa BelllecTB
B MIpUpPO/Ie;

JopraHu30BbIBaTh, MPOBOAUTH yueHUUeCKUe TPOEeKThl T0 MCC/Ie[JOBAHHIO CBOWMCTB BeIeCTB,
HMMEIOIIUX Ba)KHOe TIPAKTHUeCcKoe 3HaueHue.

3.COJEP>XAHUE YUEBHOI'O ITPEJJMETA
8 Kyacc (2 u B Heflento, Bcero 68 u, u3 HUX 1u — pe3epBHOe BpeMsi)
BBEJEHMUE (7 yacoB)
[TpeamveT xuMun. MeTozbI TO3HAHUS B XUMUM: HaO/MIO/jeHre, SKCTIePUMEHT, MO/le/TMPOBaHKe.
Vcrounuky XxuvMuuyeckol WH(pOpMaLyMy, ee TIOAyuyeHWe, aHalu3 U TpeJCTaB/leHHe €ero
pe3yJIbTaToB.
[NoHsITHE 0 XUMHUECKOM 3/ieMeHTe U JopMax ero CyiecTBOBaHUs: CBOOOIHBIX aTOMax,
TIPOCTBIX U CJIOXKHBIX BelljecTBax.
[TpeBparienus BeecTB. OT/IMYMeE XUMUUECKUX PeakLUii OT (pU3nUeCcKUX siBjieHui. Pomb
XVMUH B )KU3HU yesioBeKa. Xemohuius u xeMohoowus.
Kpatkue cBesieHMss Y3 MCTOpPUM BO3HHWKHOBEHUSI M pa3BUTUS XMMHU. POJib OTeueCTBEHHBIX
yUeHBbIX B CTAaHOBJIEHWH XMMHUeCKoW Haykn — pabotel M. B. JlomoHocoBa, A. M. Bytnepoga,
O.N. Menpeneesa.
XyMuyeckasi CUMBOJIMKA. 3HAKW XMMUUeCKUX 3JIEMEHTOB U ITPOUCXO0XKeHNe UX Ha3BaHUMU.
Xumunyeckue Gopmynbl. WHAekcel U Ko3d@uuyeHTbl. OTHOCUTE/NbHbIE aTOMHAasg U
MoJIeKy/sipHast macchel. [IpoBesieHMe pacyeTOB MacCOBOM [IOJIM XMMHUYECKOrO 3JIeMeHTa B
BellleCTBe Ha OCHOBe ero ()OpMy/ibl.
ITepyopnueckas cucreMa xumMuueckux snemeHToB [I. 1. MeHzeneeBa, ee CTpyKTypa: Majble U
Gosblve TIiepuo/ibl, TPYIIMIBI U TIOATPYIIEL. [leproanueckasl cCUCTeMa Kak CripaBOUHOe 1ocobue
JJ1s1 TIOJTyYeHUsI CBeJleHUM O XUMUUYEeCKUX d/1eMeHTax.
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JdemoncTpanuu. Mogieny pa3IMyHbIX MPOCTBIX U CJIOXKHBIX BerlecTB. KoseKuusi CTeKk/ITHHOM

XUMHUUECKOH mocyzbl. KosieKkiysi mMarepyasoB W W3[eJUd U3 HUX Ha OCHOBE aJTFOMHHUSL.

BsaumogencrBue Mpamopa ¢ KUC/I0TOW ¥ IOMyTHEHHe U3BeCTKOBOM BOJBI.

JIabopaTopHbIe ONBITHI.

1.CpaBHeHMe CBOWCTB TBepPAbIX KPHUCTA//TMUECKUX BEIIeCTB U PaCTBOPOB.

2.CpaBHeHHE CKODOCTHM MCMapeHHsl BOJbl, OJEKOJOHA U 3THU/IOBOIO CIMPTa C (UIbTPOBA/IbLHOU

Oymaru.

IIpakTnueckas pabora:

Nel«IIpaBuna TexHuKM Oe3ormacHOCTH Tpu paboTe B XUMHUeCKOM KabuHeTe. Ilpremsl

obpartieHusi ¢ 1abopaTopHbIM 0060py/I0BaHKEM U HarpeBaTeIbHBIMU IPUOopamm».

IIpeameTHBbIe pe3y/IbTaThI 00yUeHUs

OOyuaroLMIACS I0JDKEH 3HAMb: TIPeJMeThbl U3yUeHHUs] eCTeCTBEHHOHAYUHbIX AUCLUIIIVH, B TOM

ync/ie XuMum; xumudeckue cumBosibl: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si,

Zn, VX Ha3BaHUs U TIPOM3HOIIIEHHE.

OOyuaroLMIACS JOJDKEH yMenmb.
WCIIO/Ib30BaTh TP XapPAKTEDUCTUKE BELECTB TMOHSATHS: «aTOM», «MOJIEKYJ/Ia»,
«XAMHUECKUH 3/IEMEeHT», «XHMHUECKWH 3HaK, WM CHMBOJI», «BEIL[eCTBO», «IIPOCTOE
BEILIECTBO», «CJIOXKHOE BEI[eCTBO», «CBOWCTBA BEILECTB», «XUMHUECKHE SIBJICHUS,
«(hU3nUeCKre SIBIEHUs», «KOI(DOUIIMEHTbI», «HUHAEKChI», «OTHOCHUTE/bHAs aTOMHAast
Macca», «0THOCUTe/TbHasi MOJIeKY/ISipHasi Macca», «MaccoBast [0Sl 37ieMeHTa»;

v obpamjatecst ¢ 1abopaTOpHBIM 000OpPYJOBAaHHEM W HarpeBaTe/bHBIMH TPHUOOpPAMH B
COOTBETCTBHH C MPABUIAMHU TEXHUKH 0€30TaCHOCTH;

v’ BBIMOJHATH TIPOCTeHIHe TpUeMbl paboTl ¢ sabopaTopHbIM  06OPY/AOBaHHEM:

71abopaTOPHBIM IITaTUBOM; CIIUPTOBKOM;

K/IacCU(UIIPOBATh BeI|eCTBa [0 COCTAaBY Ha MPOCThIE U CJIOXKHBIE;

pa3MuaTh: Tela U BeleCcTBa; XMMUUECKHUI 3/IEMEHT U TIPOCTOE BeIeCTBO;

OTUCBHIBATh: (POPMBI CYIIECTBOBAHMS XMMHYECKUX 3/1IeMEeHTOB (CBOOOJHBIE aTOMBI,
TIPOCTBIE BEIeCTBa, CI0XKHBIE BeIeCTBa); TabinuHyo GpopMy IleproguuecKor CUCTEMbI
XUMUYECKUX JJIEMEHTOB; TIIOJIO)KeHHe 3jeMeHTa B Tabmume [I. U, Menzeneesa,
UCIIO/Ib3Ysl TIOHATHSI «TIEePUOA», «TPYINa», «IJlaBHash TOATPYMIa», «mobouHast
TIOATPYTINa»; CBONCTBA BelLeCTB (TBEPAbIX, )KUAKHX, Ta3000pa3HbIX);

v’ OOBSICHSATH CYH[HOCTb XMMHUECKUX SIBJIEHUH (C TOUKHM 3PEHHsi aTOMHO-MOJIEKY/ISIPHOTO
yUeHHs1) ¥ X MPUHLUITHAIBHOE OT/IMUKe OT (PU3NUEeCKUX SIBJIEHU;

v/ XapaKkTepu3oBaTb. OCHOBHbIE  METOJbl  HW3yUeHHs  eCTeCTBEeHHBIX  [JUCLIATUIMH
(HabmrosieHMe, SKCIIePUMEHT, MO/Ie/TMPOBaHKe); BEI|eCTBO 110 er0 XMMHUeCcKoi dopmysie
COTJIACHO TIJIaHy: KauyeCTBEHHBIH COCTaB, TWIT BellecTBa (IIPOCTOE WM CJIOXKHOE),
KOJIMUECTBEHHBIM COCTaB, OTHOCHTE/bHAasi MOJEKy/sipHasi Macca, COOTHOILEHWe Macc
3JIEMEHTOB B BeIeCTBE, MAacCCOBBbIE [OJIM 3JIEMEHTOB B BeIIeCTBe ([ C/IOMKHBIX
BEIleCTB); POJIb XUMHUM (TIOJIOKUTENBHYI0 W OTPUIIATE/NIbHYI0) B JKW3HU UesIOBeKa,
apryMeHTHPOBaTh CBOE OTHOILIEHUE K 3TOM Mpob/ieMe;

v’ BBIUMC/IATH OTHOCHUTEJBHYIO MOJIEKY/ISIPHYF0 MacCy BeIeCTBA W MAaCCOBYHO [IOJIHO
XUMHUUECKOTO 37IEMeHTa B COeMHEHUSIX;

v’ TIPOBOAUTHL HAGJIFO/IEHHSI CBOMCTB BEIIECTB U SIBJIEHUH, MPOUCXOASAIIUX C BEI[eCTBAMU;

v cobmofaTh TpaBWia TEXHUKW 6e30MacHOCTH TIPU  TIPOBEJAEHWH HaO/IOJeHuid U
71ab0paTOPHBIX OTBITOB.

MeTanpegMeTHbIe Pe3y/IbTaThl 00yueHus!
OOyuaroLMIACS JOJDKEH yMemb:

» ompejensiTb TPOOJIEMBbI, T. €. YCTaHAB/IMBaTb HECOOTBETCTBHE MEX[Y >KeJaeMbIM U
JIeICTBUTE/TbHBIM;

» COCTaBJISITb CJIOXKHBIH TJIaH TEKCTa;

» BIajeTb TAKUM BHJOM HM3/I0’KEHHS TEKCTa, KaK IOBECTBOBAHMUE;

AANEN
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TI0/l PYKOBOZICTBOM YUHMTeJIsl IPOBOJJUTH HEMIOCPeACTBEHHOe Habmo/jeHue;
10/, PYKOBO/ICTBOM yuuTesisi 0pOPM/ISITH OTYeT, BK/IFOUAOLLMI OrvcaHue HabJirojeHusl,
ero pe3yJ/ibTaToB, BBIBOJOB;
WCTIO/b30BaTh TAaKOW BHJ, MbICJIEHHOTO (M[ealbHOr0) MOZeTUPOBaHHUs, KaK 3HaKOBOE
MoO/ie/TMpOBaHue (Ha MprMepe 3HAKOB XUMUUYECKHX JIEMeHTOB, XUMUYeCKHX (HopMy);
WCTIO/Mb30BaTh TaKOW BHWJ, MarepuarbHOTO (TIpeMeTHOr0) MO/eIMpOBaHus, Kak
¢usrueckoe Mo/ieTMpoBaHue (Ha IPUMepe MOZe/TMPOBaHUsI aTOMOB M MOJIEKY);
TM0JIy4YaTh XUMHUYeCKYH MH()OPMALMIO U3 pa3/IMUHbIX HCTOYHUKOB,;
orpeZiesisiTh OOBEKT U acTeKT aHa/lk3a U CUHTe3a;
OoTipe/ieJiiTh KOMITIOHEHThI 00beKTa B COOTBETCTBUM C acleKTOM aHa/v3a U CUHTe3a;
OCYIIIeCTB/ISITh KAYeCTBEHHOE M KOJIMUeCTBeHHOe OMMCaHie KOMIIOHEHTOB 00heKTa;
OTIpe/ieJisATh OTHOIIeHHUs1 00beKTa C JpyrMMU 00beKTaMu;
OTIpeZie/ISITh CyIleCTBeHHbIe MTPHU3HAKN 00BeKTa.
PA3AEJI 2. ATOMbBI XUMHNUYECKHNX 3JIEMEHTOB (10 uacon)

ATOMBI KaK (hopMa CyIIeCTBOBaHMSI XUMUYECKUX 3/1eMeHTOB. OCHOBHbIE CBe/IEHHsI O CTPOEHUH
aTomoB. JloKa3aTe/ibCTBa CJIOKHOCTH cTpoeHMss atoMmoB. OmbiThl Pesepdopga. [lnaHetapHast
MO/ieJTb CTPOEHHsI aToMa.
CocTaB aTOMHBIX sifiep: TPOTOHBI, HEMTPOHBL. OTHOCUTe/bHasi aTOMHasi Macca. B3aumocBsi3b
TIOHSATHUU «TIPOTOH», «HEMTPOH», «OTHOCUTE/IbHAsT aTOMHasi Macca».
V3MeHeHue urcia TIPOTOHOB B sifipe aToMa — 00pa30oBaHKe HOBLIX XUMHUUECKHX 37IeMeHTOB.
Vi3meHeHMe urc/ia HEUTPOHOB B sifipe aToMa — 00Opa3oBaHue n30TornoB. CoBpeMeHHOe
orpeZie/ieHUe TIOHSATHS «XUMUYECKUH 371eMeHT». M30Torbl KaK Pa3HOBUHOCTH aTOMOB O/IHOTO
XUMHYECKOTO 3/IeMEeHTa.
OnekTpoHbl. CTpoeHHe 3/IeKTPOHHBIX YDOBHeH aTOMOB XUMWYECKUX 3JIEMEHTOB MaJbIX
rieprozioB. [ToHsITHE O 3aBepIIeHHOM 3/IEKTPOHHOM YDOBHE.
[Mepuoguueckasi cucreMa XUMHUUeCKUX 371eMeHToB [I. V. MeHjjesieeBa U CTpOeHHe aTOMOB,
¢bu3ruecKnii CMBICT MOPSIIKOBOTO HOMepa 3/ieMeHTa, HOMepa TPYIIbI, HOMepa Mepruo/a.
Vi3MeHeHue Urcia 3/1eKTPOHOB Ha BHEIIIHEM 3JIeKTPOHHOM YPOBHE aTOMa XMMHUYeCKOT 0o
3/ieMeHTa — 00pa30BaHMe TIOJIOKUTENbHBIX W OTPUIIATe/bHBIX MOHOB. VOHBI, 00pa3oBaHHBIE
aToOMaM{ MeTa/lZIOB U HeMeTaslioB. [IpuurHbl W3MeHeHUsI MeTa//TMueckKuX U HeMeTa/l/TnuecKuX
CBOMCTB B mepuofax v rpymmax. Obpa3oBaHne OvHApHBIX coefuHeHWH. [loHATHE 00 MOHHOM
cBsisu. Cxembl 00pa3oBaHMsi MIOHHOM CBsi3U. B3aumojeiicTBHe aTOMOB 371eMeHTOB-HeMeTasl/ioB
Mexxay coboii — oOpa3oBaHHMe [BYXaTOMHBIX MOJIEKYJl TIPOCTBIX BeljecTB. KoBaseHTHast
Hero/IsipHasi XUMUYecKasi CBsI3b. DJIEKTPOHHBIE U CTPYKTypPHbIe (hOPMY/JIbI.
B3auMozelicTBie aTOMOB HEMeTa/IZIOB MeXay cob0il — oOpa3oBaHue OWHAPHBIX COeNUHEHUI
HeMeTasyIoB.  JJIeKTPOOTPULIaTeNlbHOCTb. KoBasieHTHast  TosisipHasi  CBsisb.  [loHATHE O
BaJIEHTHOCTH KakK CBOWCTBE aTOMOB 00pa30BbIBaTh KOBAJIeHTHblE XUMUYECKHe CBSI3H.
CocraBnenve ¢opmyn OMHApHBIX COeJUHEHHUH 10 BaJleHTHOCTU. HaxoskieHre BaJieHTHOCTHU TI0
¢dopmysie GHAPHOTO COeTUHEHHUS.
B3auMo/ielicTBrie aTOMOB MeTaJI/IOB MeXKJy co00ii — obpa3oBaHUe MeTa/yInyeCKUX KpPHUCTAJIIOB.
[ToHsiTHE O MeTa/lTMYeCKON CBSI3H.
JdemoHcTpanuu. MoJend aTOMOB XHMHUeCKHWX 3jeMeHTOB. [lepuojinyeckas cucTeMa
XUMHUYeCcKUX 3siemeHToB [1. V. MeHzeneeBa (pa3nuHble (GOpMbI).
JIabopaTopHbIe ONBITHI.
3.MopenvpoBaHye MPUHINTIA [JeMCTBHUS CKAHUPYIOIIEro MUKPOCKOTIA.
4.M3rotoBrieHre Mojienieli MoJeKy/1 OMHapHBIX COeJUHEeHU.
5.M3rotoBneHre Mozie1, WUTFOCTPUPYIOLLEN CBOMCTBA MeTa/lJTINUeCKOMN CBSI3U.
IIpegMeTHBIe pe3yIbTaThbl 00yUYeHHs
OOyuaroLMIACS JOJDKEH yMemb:

v WUCTO/Ib30BAaTh [P XapaKTEPUCTHKE aTOMOB TMOHSATHS: «IIPOTOH», «HEHTPOH»,
«37IEKTPOH», «XUMHWYECKUN 371eMEeHT», «MaCCOBO€ UMC/IO», «HU30TOI», «3JIEKTPOHHBIN
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CJIOW», «3HEPreTUYeCKU YPOBEHb», «37IeMEeHThbI-MeTa/l/Ibl», «3JIeMeHTbI-HeMeTasllbl»;

IpU  XapaKTepUCTHUKe BellleCTB IIOHATUS «WUOHHAs CBSI3b», «UOHBI», «KOBaJleHTHast

HeroJIsipHasi CBsA3b», «KOBAJIeHTHas MOJIIpHAasd CBSA3b», «3/IEKTPOOTPULIATEIbHOCTDY,

«BaJIEHTHOCTb», «MeTa/UINYeCcKas CBS3b»;

OMNMCHIBATh COCTaB U CTPOEHUE aTOMOB 3JIEMEHTOB C MOPAAKOBbIMA HOMepamu 1—20 B

[Teproanueckoii crucreMe xuMuueckux snemeHToB . . MeHzeneeBa;

COCTaBJ/ISITh CXeMbl pacIpe/ie/leHHst 3JIeKTPOHOB T10 3/IEKTPOHHBIM CJI0SIM B 37IeKTPOHHOM

000/l0uKe aToOMOB; CXeMbl 00pa30oBaHUs pa3HbIX THUIOB XHUMHUECKOW CBSI3U
(VoHHOH, KOBaJIEHTHOM, MeTa/JInueCcKoi);

0OBSICHATH 3aKOHOMEPHOCTH M3MeHeHHsI CBOMCTB XUMHUYeCKUX 3JIeMEeHTOB (3apsifioB sifiep

aTOMOB, YHCJ/la 3/IEKTPOHOB Ha BHEIIIHEM 3JIEKTPOHHOM CJI0€, YHC/IO0 3aIrlO/THAeMbIX
3JIEKTPOHHBIX CJI0€B, pajlyC aTOMa, 3JIeKTPOOTPHULIaTe/IbHOCTh, MeTa/UInueCKue 1
HeMeTa/l/IMuecKre CBOMCTBAa) B TepuUoAax W rpymmax (T/aBHBIX MOATPYIINax)
[Teproanueckoii cucteMbl XUMHUeCcKuX 3jeMeHTOB . V. MeHzeneeBa C TOUKHU

3peHust TeOpUU CTPOEeHUs aToMa;

CpaBHMBAThb CBOMCTBA aTOMOB XMMHYECKHUX 3/IEMEHTOB, HAXOJALMXCS B OJHOM Teprojie

WM I71aBHOM mnogrpymnrne [lepyoguueckod cuUCTeMbl XMMHYeCKuX 37ieMeHToB [l U.

MeHpeneeBa (3aps/i0B si/iep aTOMOB, YMCJIa 3/IEKTPOHOB Ha BHEIIIHEM 3/IEKTPOHHOM CJIOe,

YMCJIO 3arl0JIHIeMBIX 3/IEKTPOHHBIX CJI0€B, pafiuyC aroMa, 3/eKTPOOTPULATe/bHOCTD,

MeTa/lJIMueCcKre U HeMeTa/l/InuecKe CBOMCTBA);

JlaBaTb XapaKTePUCTHKY XUMHUECKHUX 3JIEMEHTOB M0 UX MosoXkeHUIo B Ileproanueckon

CUCTeMe XUMUUecKux 31eMeHTOB [. V1. MeHpeneeBa (XMMUUECKWI 3HaK, MOPSAKOBBIN

HOMep, Nlepyo/, TpyrIa, NoArpynra, OTHOCUTe/IbHAas aTOMHast Macca, CTpOeHHe aToMa —

3apsii si/jpa, UYMCJIO TIPOTOHOB WM HEWUTPOHOB B sifipe, 0OIlee YKMCIO 3/IeKTPOHOB,

pacripefiesieHle 3/IeKTPOHOB 110 3/IEKTPOHHBIM CJIOSIM);

orpeiesisiTb TUM XMMUYECKOM CBSI3U 110 (popMyJie BelllecTBa;

NIPUBOJUTH PUMEDBI BellleCTB C Pa3HbIMU TUIIAMU XMMUYECKOM CBSI3H;

XapaKTepu30BaTh MeXaHHW3Mbl 00pa30BaHMsl KOBajleHTHOU CBsi3u (0OMeHHbI), MOHHOMN

CBS13U, MeTa/lJINYeCKOM CBSI3H;

yCTaHaB/MBaTh NPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U: COCTAaB BeleCTBa — TUMN XUMHUYECKOU

CBSI3U;

COCTaBJISATh GOPMYJIbl OMHAPHBIX COeJUHEHUH 110 BaJIeHTHOCTH;

HAXOJWTh BaJIEHTHOCTDb 3JIEMEHTOB 110 opMy/ie OMHAPHOTO COeIUHEHHUS.

MeTanpegMeTHbIe Pe3y/IbTaThl 00yueHus!
OOyuaroLMIACS JOJDKEH yMemb:

YVVVY VYV ¥V VVV VY

dhopMy/IMpOBaTh TMIOTE3Y TI0 PellleHHU0 TIPob/ieMm;
COCTaBJIATh TUTAaH BBITIONIHEHUS yueOHOW 3a/jaud, pelieHWss MpoOsieM TBOPUYECKOTO U
TMOMCKOBOI'O XapaKTepa, BbIMOTHEHUS TIPOEKTa COBMECTHO C YUUTe/IeM;
COCTaB/ISITh Te3UCHI TEKCTa;
BJIaZIeTh TaKUM BU/IOM H3/I0KEHUs TeKCTa, KaK OMKUCaHUE;
WCII0JIb30BaTh TaKOW BUJ MBIC/IEHHOTO (W/iea/ibHOTO) MOZe/NMPOBaHusl, KaK 3HaKOBOe
MO/le/TMpOBaHKe (Ha TIpUMepe COCTaB/IeHUsI CXeM 00pa30BaHHsl XMMHUUeCKOH CBSI3U);
WCIO/b30BaTh TakKOM BHJ| MaTepUaJbHOrO (TIpeAMeTHOr0) MOZE/JUPOBaHus, Kak
aHa/IOroBOe MOJIe/IMPOBaHue;
WCIIO/b30BaTh TakKOM BHJ| MaTepUaJbHOrO (MIpeAMeTHOr0) MOZE/JUPOBaHus, Kak
(hu3uyeckoe Mo/leTMpoBaHUe (Ha TIpuMepe Mo/ie/iell CTpOeHHsl aTOMOB);
oTipe/iesiATh 0OBEKTHI CPABHEHHS U aCTIeKT CpaBHeHHUsT 00bEeKTOB,;
BBITIOJIHSAITh HETOJTHOe OJJHOJIMHEMHOe CPaBHEHHE;
BBITIOJTHSITh HEITOJTHOe KOMIL/IEKCHOe CpaBHEeHMUe;
BBITIOJIHSATH T10/THOE OZJHOJIMHeHHOe CpaBHeHUe.

PA3JEJI 3. TIPOCTBIE BEIITECTBA (6 uacoB)
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[TonoxxeHre MeTayIoB ¥ HeMeTa/lI0B B [leproanueckon cucteMe XuMu4eckux 3aemMeHToB /1. U.
MeHperseeBa.
Bakneliie npocTeie BellecTBa — MeTaslibl (JKene30, aTlOMUHWM, Ka/lbLWid, MarHui, HaTpuH,
Kanmii). O61ye gusnueckye CBOMCTBa MeTaJIIOB.
BaxHeiiie mpocTeie BelllecTBa-HeMeTasulbl, 00pa30BaHHbIE aTOMaMH KHCI0pPO/a, BOAOPO/a,
asoTa, cepbl, Qocdopa, yrineposa. MoJsieKysibl MPOCTHIX BeleCTB-HEMeTa/yIoB — BOJOPOAA,
KHCJI0PO/ia, a30Ta, rajJoreHoB.
OTHOCHTeNbHAsE MOJIEKY/IsIpHast Macca.
CrnocobHOCTh aTOMOB XMMHWUYECKHX 371eMEHTOB K 00pa30BaHMIO0 HECKOJIBKHX TMPOCTBHIX BEIeCTB
— a/ioTponus. AIOTpornHble MogudUKaLKy KUcaopoja, gocdopa, osoBa. MeTtaninueckue 1
HeMeTa/l/IM4yeCKre CBOMCTBA MPOCTHIX BeljeCTB. OTHOCUTE/TbHOCTb 3TOrO IOHATHS.
Yucno Asoragpo. KommuectBo BemjectBa. Mosib. MornsipHass Macca. MossipHblii  06beM
ra3oobpa3Hbix BelecTB. KpaTHble eJUHHUIIBI ©3MepeHHsT KOJTMUeCTBa BeleCTBA — MUJTIMOJIb U
KWJIOMO/b, MWUIMMOJISIPHAsi W KWJOMOJSIpHasi MacChl BelleCTBa, MWIIMMOJISIDHBIA U
KWJIOMOJISIPHBIY 00beMbI ra3000pa3HbIX BeIeCTB.
Pacuerts! ¢ Ucronb30BaHWEM MOHATUNA «KOJIMYECTBO BeLLeCTBa», «MOJISIPHasi Macca», «MOJISIPHBIN
00beM Ta30B», «UUC/I0 ABOTAZIpO».
Jemoncrpanuu. Ilonyuenne o3oHa. O6pa3ipl Oenoro u ceporo 0JioBa, 6enoro M KpacHOTO
¢dochopa. HekoTopble MeTasIbl U HeMeTaslyTbl C KOJIMUeCTBOM BelllecTBa 1 Mosib. MonsipHbIi
00beM ra3000pa3HbIX BelllecTB.
JIabopaTopHbIe ONBITHI.
6.03HaKoM/IeHHEe C KOJUIeKLIel MeTaslloB.
7.03HaKOMJIeHHEe C KOJJIeKLIer HeMeTasl/IoB.
IIpegMeTHBIe pe3y/bTaThbl 00yUYeHHs
OOyuaroLMIACS JOJDKEH yMemb.
WCII0/Ib30BaTh MPU XapaKTepUCTHKEe BeIeCTB TOHATHS: «MeTajulbl», «IJIaCTUYHOCTbY,
«TeIUIONPOBOJHOCTb»,  «3JIeKTPONPOBOJHOCTb»,  «HEMeTa/ulbl»,  «a/UIOTPOMHS»,
«asyIoTPONHbIe BUOWM3MEHEHHs U MOAU(PUKALIN»;

v ONWCHIBaTh  TIOJIOXKEHHE  3JIEMEHTOB-META//IOB ¥ 3JIEMEHTOB-HEMETA//IOB B
[Teproanueckoii crucreMe xuMuueckux snemeHToB . . MeHzeneeBa;
K/IacCU(ULIMPOBATh MPOCTHIE BelljeCTBa Ha MeTa/l/Ibl U HeMeTaJllbl, 3/1eMeHThI;
orpefiesisiTb TNPUHA/J/IE)KHOCTh HEOPraHWYeCKHWX BeleCcTB K OJHOMY H3 M3yUeHHBIX
KJIaCCOB —MeTasl/Ibl U HeMeTaJl/Ibl;

Jl0Ka3bIBaTb OTHOCUTEIBHOCTh Jie/IeHUs POCTHIX BeLeCTB Ha MeTasl/ibl U HeMeTasl/Ibl;
XapaKTepr30BaTh 001He (hu3nuecKrie CBONCTBA META/IIOB;

yCTaHaB/IMBaTb IPUUMHHO-C/Ie/[CTBEHHbIE CBS3U MEX/Jy CTPOEHUEM aTOMa U XUMHUYEeCKOU
CBSI3bI0 B MPOCTHIX BelljeCTBaX — MeTa/ljlaX ¥ HemeTasllax;

v 00BSICHATH MHOrooOpasde TIPOCTHIX BEIECTB TAaKUM (AaKTOPOM, Kak a/UIOTPOIIHS;
OMUCHhIBAaTh CBOWCTBA BeleCTB (Ha NpyMepax IPOCTBIX BeleCTB — MeTal/IoB U
HEMeTaJlJIoB);

v' cobmofaTe TpaBWa TEXHUKH 0e30MacHOCTM TP TPOBEAEHWH HaOIIO[eHUH |
71ab0paTOPHBIX OTIBITOB;

v HUCTNO/b30BaTh MU PEIIEHHWHM DPACUeTHBIX 3a/jau TOHSTHS: «KOJHW UeCTBO BEIeCTBa»,
«MOJIb», «TIOCTOSIHHAasi ABOra/ipo», «MOJsIpHasi Macca», «MOJISIDHbIM 00BeM Tra3oB»,
«HOpPMaJIbHbIe yCJIOBUS»;

v’ TIPOBOJIUTHL PAaCyeThl C UCIIO/Ib30BaHUEM TTOHATHIA: «KOJMUECTBO BEI|eCTBA», «MOJISIpHast
Macca», «MOJISIpHBIN 00beM Ta30B», «ITIOCTOSTHHAsE ABOTa/Ipo».

MeranpeaMeTHbIe pe3y/IbTaThl 00yueHUs
OOyuaroLMIACS JOJDKEH yMemb:
» COCTaBJISITh KOHCTIEKT TEKCTa;
» CaMOCTOSITe/IbHO MCII0/Ib30BaTh HETIOCPe/ICTBEHHOe Ha0/M0eHNe;
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» camocCTosiTeNlbHO O(OPMIIATE OTUeT, BK/IIOUAKOL[MA OMMCcaHWe HaOIro/leHus, ero
pe3yJ/bTaToB, BbIBO/OB;

> BBITIOJTHSATH TIOJTHOE KOMIUIEKCHOEe CPaBHEHNE; BBITIONHATh CPaBHEHHE 10 aHAJIOTHH.

PA3JEJ/I 4. COEJVUHEHUSA XUMHWYECKUX 3JIEMEHTOB (15 yacos)
Crenenp okuciaeHus. CpaBHeHVe CTelleHU OKMUC/IeHWs] U BajleHTHOCTH. OrnpefiesieHe CTelNleHU
OKHUC/IeHWs 3/IeMeHTOB B OuHapHbiX coeauHeHUsix. CocraBsieHue GopMysn OUHApHBIX
coeZIMHEeHUH, 001U crTocob WX Ha3BaHUM.
buHapHble coefVHeHMsI MeTa/UIOB W HEMeTasJIOB: OKCHZbI, XJIOPUJbl, CylAbQUAbI W TIp.
CocraBnenve ux Gopmyii.

BunapHble coefriHeHUs1 HeMeTa/UIOB: OKCU/bI, JleTyuue BOJOpPOJHble COeZJMHeHUs, UX COCTaB U
HasBaHusa. [lpencraBuTenM OKCHJOB: BOJA, YIVIEKMC/IBIM ras, HeramleHass M3BeCTb.
[IpescTaBuTeNN NETYYNX BOJOPOAHBIX COEIMHEHHUI: XJIOPOBOIOPO/, U aMMUaK.

OcHoBaHus, UX COCTaB U Ha3BaHMs. PacTBopuMOCTs 0OCHOBaHMUM B Boge. [IpeacraBurenu
1e/i0ueil: TUIPOKCUBI HAaTpUsl, Kaaus U Kaablus. [ToHaTHe 00 MHAMKATOpax U KaueCTBEHHBIX
peakLusX.

Kucnotsl, ux cocraB u HasBanusi. Knaccudukauus kuciot. [IpescTraBuTend KUC/IOT: CepHas,
consiHas,, asorHas. [lonstTe o mkane kucaotHOCTH (wkana pH). VM3meHeHue oOKpacku
VH/IMKaTOPOB.

Conu Kak Npon3BOJHbIe KUC/I0T U OCHOBAHWM, UX COCTaB U Ha3BaHWs. PacTBOPMMOCTH cosel B
Bozle. [lpejcTraBuTenu coseii: Xjaopuj Hatpusi, KapboHaT U QocdaT Kanblys. AMopdHbie U
KpPUCTa/I/IMYeCKHe BelleCTBa.

Me>xMoneKyJ/isipHble B3aUMOZEeUCTBYSA. THUMbl KpUCTA/ITMUECKUX PelleTOK. 3aBUCUMOCTh

CBOMCTB Bell|eCTB OT TUIOB KPUCTA/IJIMYECKUX PEeLIeTOK.

YucTele BelljecTBa U cMecu. [IpuMepbl XKHUJKWX, TBepAbIX U ra3zoobpasHbix cMeceil. CBoiicTBa
YHCTBIX BeljecTB M cMmeceidl. VIx cocraB. MaccoBasi 1 oObeMHasi [0 KOMITOHEHTa CMeECH.
PacueTsl, cBsi3aHHbIE C UCII0/Ib30BAHUEM TTOHATHUS «J0JIS».

JdemoncTpanuu. OOpasiibl OKCH/0B, KAC/IOT, OCHOBAaHWN U cojieid. Mozen KpUCTanandecKux
pelleToK X/I0pH/a HaTpusl, anMasa, okcuza yriaepoza (IV). KucinoTHo-1jes10uHble UHMKATOPBI,
V3MeHeHVe MX OKPAaCKU B pas/MUHBIX CpejaxX. YHHUBepCa/lbHbIM WHAWKATOD U U3MEHEHue ero
OKpAacK! B pa3nuuHbIx cpefax. [Ikana pH.

JIabopaTopHbIe ONBITHI.

8.03HaKoM/IeHHe C KOJUIeKLIMel OKCH/IOB.

9.03HaKOM/IEHHEe CO CBOWCTBAMU aMMUaKa.

10.KauecTBeHHas peakl|is Ha yreKUCIbIH ras.

11.0npegenenve pH pacTBOPOB KUC/IOTHI, 111€JI0UHA U BOJBI.

12.0npepenenvie pH MMMOHHOTO U 516/10UHOTO COKOB Ha Cpe3e I/I0/I0B.

13.0O3HaKoM/IeHHE C KOJUTeKL[el COJIen.

14.03HaKoM/IeHMe C KOJUIeKLMel  BelecTB C pasHbIM THIIOM KDUCTa//INYeCKOW pelleTKH.
N3rorosnenue Mozesert KpUCTa/UIMYECKUX PeLIeTOK.

15.03HakoMsIeHMe ¢ 00pa3L{oM FOPHOM MOPO/BI.

ITpakTHueckue padoThI:

Ne2. «AHanu3 NMOUBbI ¥ BOAbI» (IOMaIIHUI SKCIIEPUMEHT).

Ne 3. «IlpurorosieHne pacTBopa caxapa ¥ pacyeT ero MacCOBOU IO/ B paCTBOpe».
IIpegMeTHBIe pe3yIbTaThbl 00yUYeHHs

OOyuaroLMIACS [JOJDKEH yMemb.

v HUCTO/Ib30BAaTh TIPU  XapaKTEePUCTUKE BEIIeCTB TIOHSTUS: «CTEleHb OKHUC/IEHHs»,
«BaJIeHTHOCTb», «OKCUZbl», «OCHOBAHHUSI», «IL[eJIOUM», «KauyeCTBeHHasl peakLUs»,
«AHJUKATOpP», «KHCTIOTBI», «KUCIOPO/COep>Kallie KUCI0ThI», «0eCKUC/IOpOJHbIe
KHUC/IOTBI»,  «KUCJIOTHAs Cpefia», «Ile/loYHasi Cpefia», «HeWTpasbHas Cpefa», «IIKaja
pH», «conn», «amopgHbie Bell[eCTBa», «KpUCTa/l/INYecKre BellleCTBa»,
«KPpHUCTa/lJIN4ecKas pelieTka», «AOHHAs KpUCTa/yIM4yecKas pelleTka», «aTOMHas
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KpHUCTa/yIMuecKasi —peleTKa», «MOJIEKYJ/ISIpHAsl KpUCTa/uInyecKasi —pelleTKa»,
«MeTayInyeckasi KpUCTayinyeckas peleTKa», «CMech»;

K/acCU(ULIMPOBATh CJIOKHble HeopraHWuYeckue BeljecTBa MO COCTaBy Ha OKCHU[PBI,
OCHOBaHWUS$l, KAC/IOTbl U CO/IM; OCHOBaHMS, KACIOThI U COMM MO paCTBOPUMOCTH B BO/IE;
KHC/IOTBI TI0 OCHOBHOCTH U COJIepP>KaHUI0 KMC/IOPO/a;

orpefiesisiTb TMPUHA//IE)KHOCTh HEOPraHWYeCKHWX BeleCcTB K OJHOMY H3 M3yUeHHBIX
KJIaCCOB (OKCH/bl, JIeTyule BO/IOPO/IHble COeIMHEHMs], OCHOBAHHS, KUC/IOThI, COM) 10
hopmye;

OMNMUChIBaTh CBOWCTBA OT[e/bHBbIX MpeJCTaBUTe/ed OKCUAOB (Ha TIpUMepe BOJBI,
YIJIeKUC/IOr0 Tra3a, HerameHoW W3BeCTH), JIeTyudX BOJOPOJHBbIX COeJuHeHUM (Ha
rpuMepe XJ0pOBOJIOPO/ila U aMMMaKa), OCHOBaHMM (Ha MpuMepe TMPOKCUIOB HAaTpus,
KaJusl M KaniblLiysl), KUC/IOT (Ha IpUMepe CepHOU KUCJIOThI) U coJiel (Ha MpuMepe XJIopyja
HaTpusi, KapOoHaTa KanblLys, GpocdaTa Kaabiys);

orpe/iesisiTb Ba7leHTHOCTb U CTelleHb OKUC/IEHUS 3JIEMEHTOB B Bell|eCTBaX;

COCTaB/IAT (OPMY/bl OKCH/OB, OCHOBAHWM, KUCJIOT W COJed MO BaJeHTHOCTSM U
CTereHsIM OKHUC/IeHWsI 3/IeMeHTOB, a TakKKe 3apsilaM MOHOB, yKa3aHHbIM B Tabuiie
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUW U COJIel;

COCTaB/IsITh Ha3BaHUSI OKCU/I0B, OCHOBAHWM, KUCJIOT U COJIel;

CpaBHUBaTb BaJIEHTHOCTb M CTelleHb OKUC/EHHUs; OKCH/Ibl, OCHOBaHUS, KUCIOThl U COJH
T0 COCTaBY;

WICTI0/Tb30BaTh Tab/IML]y PACTBOPUMOCTH [Jisl OTIpe/ie/IeHHsI PACTBOPUMOCTH BeIIleCTB;
yCTaHaB/IMBaTh T€HETUUECKYI0 CBsi3b MEXJY OKCH/IOM M THAPOKCUIOM U HaoboporT;
NIPUYMHHO-C/IeJCTBEHHbIE CBSI3W MEXX/JY CTPOEHHEM aTOMa, XUMUUeCKOU CBS3bI0 U TUTIOM
KPUCTA/I/TMUeCKOM pelleTKU XUMUUYECKUX COeMHEeHNH;

XapaKTepr30BaTb aTOMHbIe, MOJIEKY/ISIDHbIe, NOHHbIe MeTa/UIMYeCKhe KpUCTa/yInyecKre
pelleTKH; Cpe/ly pacTBOpa C MOMOLLbIO 1IKajbl pH;

NIPUBO/IUTh MPUMephI BellleCTB C pa3HbIMU TUIIAMU KPUCTa/VIMYeCKOM pelleTKy;
TIPOBO/IUTh HAO/IO/IeHHsI 3a CBOWCTBAMM BeLeCTB W SIBJIEHUSIMH, TPOUCXOJSIIUMHU C
BellleCTBaMU;

cobsrojaTh TIpaBU/Ia TEXHUKK 6e30MacHOCTH TIPY MPOBe/jeHUU HabJ/ro/IeH i U OTIbITOB,;
MCCIe/loBaTh Cpe/ly pacTBOpa C MOMOILBIO MHAWKATOPOB;

5KCIepUMEeHTabHO pPa3inyaTh KUC/IOTHI U Le/I0YH, N0J1b3YsICh MHAUKAaTOpamu;
VICII0JIb30BaTh TIPYU pelIeHWH pacyeTHBIX 3a/au MOHATUS «MaccoBasi [J0J 3/ieMeHTa B
BellleCTBe», «MaccoBasi JlO/id  PAaCTBOPEHHOTO  BelleCTBa», «0O0beMHasi  J10Jisi
ra3000pa3HOTO BeIeCcTBa»;

obpaijatecsi C JlabopaTOpHBIM 00Opy/OBaHWEM U HarpeBaTe/bHbIMHA TMPUOOpPaMH B
COOTBETCTBHH C MPABUIAMH TEXHUKH 0e30MacHOCTH;

OMHUCHIBaTh XUMHUUECKHUM SKCIIEPUMEHT C TOMOLIbI0 eCTeCTBEHHOro (pyCcCKOro WiIv
POZIHOT0) 53bIKa U 513bIKa XUMUU;

JlenaTh BbIBO/IbI 110 pe3y/bTaTaM MPOBe/IeHHOr0 SKCIIePUMEHTa;

rOTOBUTH PaCTBOPHI C OMpe/ie/IeHHOW MacCOBOW Jj0Jield paCTBOPEHHOIO BeIlleCTBa;
MIPUTOTOBUTH PACTBOP U PACCUMTAaTh MacCOBYHO /I0/IF0 pACTBOPEHHOIO B HEM Bell|eCTBa.

MetanpeaMeTHbIE pe3y/IbTaThl 00yUeHHSs
OO6yuaromuiics: J0/KeH ymemb:

>

>
>
>

COCTAaBJISATH HA OCHOBE TEKCTa TabJUIIBI, B TOM UKC/ie C mpuMeHeHueM cpeacts UKT;

T0/l PYKOBOZICTBOM YUUTeJIsl [IPOBO/IUTH OTMOCPeA0BaHHOEe HaOJII0eHue;

T10/], PYKOBO/ICTBOM yUHTeJIs OGOPMJISITh OTUET, BK/IIOUAOIIUI OMUCaHWe SKCIIePUMEHTa,
ero pe3yJibTaToB, BbIBO/OB;

OCYIeCTB/ISITh WHAYKTHBHOe 000011eHre (0T eAMHUYHOTO JAOCTOBEPHOTO K 0O0Iemy
BEPOSITHOCTHOMY), T. €. OTpeJessaTh OOlIue CyI|eCTBeHHble TPHU3HAKU [IBYX U Oosee
00BeKTOB U (PUKCUPOBATh UX B (hOpMe TIOHSITHS UK CY>KIEeHHS;
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» OCYILeCTB/IATh JiefyKTHBHOe 00001eHne (ToABeJeHre eMHIUYHOTO JOCTOBEPHOTO TIOf
o0I11lee JOCTOBEPHOE), T. €. aKTyaJM3UPOBaTh TIOHSTUE WU Cy’>K/eHHe, U OTOX/EeCTBJISITh
C HUM COOTBETCTBYIOLI[HE CyIleCTBeHHbIe PU3HAKU OFHOT0 MK Oosiee 0OBEKTOB;

» OrnpeJiesisiTh acreKT KiacCU(pUKaLuy;

» OCYILeCTBJIATh KIacCU(UKAIHIO;

» 3HAThb U UCTI0JIb30BaTh pPa3/inyHble (OPMBI Ipe/iCcTaBIeH st KacCuUKalum.

PA3JEJI 5. UBMEHEHWS], ITIPOUCXO/JAILINE C BEIIECTBAMM (13 vacos).

[TonsiTHe sIB/IEHUH, CBSI3aHHBIX C U3MEHEHUsIMU, TIPOMCXOSILMY C BEIleCTBOM.
SIBneHus1, cBsi3aHHbIe C U3MEHEHWeM KPUCTa/UIMYeCKOro CTPOeHMs BellecTBa IIPU IOCTOSHHOM
ero cocrtaBe, — (Qu3nyeckue siBjeHus. DPusnueckue SBIEHUS B XUMHM: [JUCTWIISLUS,
KpUCTasyiM3alys, BblllapuBaHye U BO3rOHKa BellleCTB, (pUIbTpoBaHUe U LeHTPU(PYTpoBaHue.
ABneHus, cBsA3aHHble C U3MEeHeHUeM COCTaBa BellleCTBa, — XMMHUUYecKhe peakiuu. [Ipy3Haky v
yCJIOBUS IPOTEKaHUsI XMMUUYECKUX peakliui. BeiziesieHne TeryioTsl U cBeTa — peakliiy FOpeHwUs.
[MoHsiTHE 006 9K30- ¥ SHJ0TePMUYECKUX PeaKIUsX.
3aKOH COXpaHeHUs MaccChl BelleCcTB. XUMUYeCckre ypaBHeHus. 3HaueHWe UHeKCOB U KO-
3¢ ¢puLmenToB. CocTaBieHre ypaBHeHUN XUMHAYECKUX peaKL{vi.
Pacuets! no xuMrueckM ypaBHeHUsIM. PellieHre 3a7jau Ha HaXOXX/jeHUE KOJIMYeCTBa, MacChbl UIN
o0beMa Mpo/IyKTa peakLivy 1o KOJIMYeCTBY, Macce Wi 00beMy UCXOZHOTO BelljecTBa. PacueTsl C
WCIO/Ib30BaHUEM TIOHSTUSI «J0JI», KOI/la MCXOJHOe BeleCTBO [aHO B BHJE pacTBOpa C
3a/laHHOM MacCOBOM Jlo/ield pacTBOPEHHOIO BeIlleCTBa WM COJEP)KUT OMpeZie/IeHHYI0 [0/
IIpUMeCeH.
Peakuyu pasnoxxenus. [IpeacraBieHre 0 CKOpOCTU XMMUYeCKUX peakluid. KatanmsaTopsl.
depmenTsl. Peakiyu coequnenus. Katamurrueckue 1 HeKaTalUTHUYeCKUe Peakivy, 00paTUMbie
1 HeoOpaTUMble peakivy. Peakijuu 3ameltieHust. PsiJi akTHBHOCTH MeTaJIJIOB, ero UCIO/Ib30BaHKe
JJ1s1 TIPOTHO3UPOBaHUSI BO3MOXKHOCTHU TPOTEKaHWs peakLyd MeXAy MeTallaMh U KHUC/I0TaMH,
peaki1ii BbITeCHEHUS] OJHUX MEeTa/IJIOB U3 PaCTBOPOB UX COJIEM IPYTMMH MeTajllaMHU.
Peakijum oOmeHa. Peakiuu HeWTpanu3alyy. YCIOBUSI TIPOTeKAHUSI peakiuii oOMeHa B
pacTBopax /i0 KOHLIA.
Tunel XMMUUeCKHUX peaklMi Ha NpuMepe CBOMCTB BOZbl. Peakijys pas/io)keHUsI — 371eKTPOJIN3
BOZIbI. Peakijum coeiluHeHNs1 — B3aUMO/EMCTBHE BOJbI C OKCH/IaMH MEeTaJlJIOB U HEMeTasl/IoB.
YcnoBue B3aMMO/IeHICTBYSL OKCUZI0B MeTa/lJIOB U HEMETAJIJIOB C BOZOU. IToHsATHe «TUAPOKCHABDY.
Peakijuu 3amellieHusi — B3aUMO/IeCTBHE BOAbI C MeTa/laMd. Peakiiiu obMeHa — TUApOIU3
Bell|eCTB.
Jemoncrpanuu. [Tpyumepsl Gu3nueckux siBJIeHUH: a) TiaBjeHue napaduHa; 0) Bo3roHka Hoja
unu OeH30MHOM KHUC/IOTHI; B) pacTBOPeHHE OKpAaIlleHHBIX COJiel; T) Auddy3us AYIIMCTBIX
BeleCTB C Topsillield JaMIIOYKM HakanvBaHUs. IIpviMepbl XMMUUECKHX SIBI€HWM: a) TOpeHue
MarHusi, (ocdopa; 0) B3aUMOZENCTBUE COJITHOW KHUCJIOTBI C MpPamMOpPOM WM MeJIOM; B)
nosiyueHve ruzipokcuzia Meau (II); r) pacTBopeHue MOMyYeHHOTO TMAPOKCHZA B KUC/IOTax; [)
B3auMogeuncTeue okcuga meau (II) ¢ cepHOM KMC/IOTOM MNpU HarpeBaHWM; €) pas/ioKeHue
repMaHraHaTa Kajus; ’K) pa3iokKeHUe NepoKCH/ia BOA0po/a C MOMOLLbIO0 AUOKCHA Maprafia u
KaTasia3bl KapTodesisi Ui MOPKOBH; 3) B3aUMOZeHCTBHe pa30aBIeHHbIX KUC/IOT C MeTalJlaMH.
JIabopaTopHbIe ONBITHI.
16.IIpokanvBanue Meau B IJIaMEHU CIIUPTOBKU.
17.3amelijeHre Mei B pacTBope xiopuza meau (II) »kenesom.
IIpakTHueckue padoThl.
Ned4. «HabsnrogeHusi 3a M3MeHeHHUsIMH, TIPOUCXO/SIIMMU C TOpsilliell CBeuol, U UX OMUCaHUe»
(ZomallHui SKCTIepUMEHT).
Ne5. «ITpr3HaKu XUMHUYECKUX peaKLi».
IIpeameTHBbIe pe3y/IbTaThI 00yUeHUs
OO6yuaromuiics: J0/KeH ymemb:

v’ UCTOJb30BATh MPHU XapaKTEePUCTHKE BEIECTB TIOHATHUS: «IUCTU/UISILIUS», «[IEPETOHKA»,
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«KPHUCTaJTU3al[ysi», «BbIMIapUBaHNE», «(PUIHTPOBAHKE», «BO3TOHKA, UM CYyO/IUMALIUs»,
«OTCTauBaHUe», «LIeHTPU(GYTUPOBaHUE», «XUMHUUECKasi ~ peakLus»,  «XHMHUUecKoe
ypaBHEHUE», «PeaKI[UN COeJUHEHHUS», «PEAKI[UA  Pa3/IOKeHUs», «peaklud oOMeHa»,
«peakL[M 3aMellleHUsI», «Peaklui HeWTpanv3alyn», «3K30TepMUUeCKHe peakLin»,
«3H/IOTEPMUUYECKHE peakLun», «peakluM FOpeHUs1», «KaTalu3aTopbl», «(epMeHThI»,
«obpaTiMbie peakLUW», «HeoOpaTHMble peaklUuW», «KaTaJUTUUeCKre peakivun»,
«HeKaTaTuTUUeCKre peakiun», «psifi aKTUBHOCTH METaJIJIOB», «TUIPOIU3»;
yCTaHaB/IMBaTb TPUYUHHO-C/IEACTBEHHbIE CBA3M MeXAy (U3NUeCKUMU CBOUCTBAMU
BeII[eCTB ¥ CII0COOOM pasziesieHus CMecel;

OOBSICHSITh 3aKOH COXpaHeHHsl MacChl BelleCTB C TOUKW 3PeHHs] aTOMHO-MOJIEKYJISIPHOTO
yUeHHs;

COCTaB/ISITh YpPaBHEHUS] XMMUYECKUX DeaklJMii Ha OCHOBe 3aKOHa COXPaHeHUs MacChl
BeIlleCTB;

OIMHUCHIBaTh peakLMd C TOMOLbI0 eCTeCTBEHHOro (PYCCKOrO WM POJHOI0) si3blKa U
A3bIKa XUMUM;

K/IaCCU(ULIMPOBaTh XUMUUYECKHEe PeakLMM M0 YMCIy U COCTaBy HUCXOJHBIX BeLeCTB U
NIPO/IYKTOB  peakluy; Ternsa0BoMy 3¢¢eKTy; HarpaB/ieHUI0 TPOTeKaHUsl peakLvy;
y4yacTHIO KaTaju3aropa;

WCII0/Tb30BaTh Tab/MIly pacTBOPUMOCTH [/l OTpefeseHus] BO3MO)KHOCTH TIPOTeKaHMUsI
peakuyii oOMeHa; 3/1eKTPOXUMHUYECKUN DsiJ| HarpspKeHUi (aKTUBHOCTH) METAJIOB st
oripefie/ieHUs] BO3MOJKHOCTH TIPOTeKaHWsl peakLUyid MeXAy MeTa/ulaMd U BOJHBbIMU
pacTBOpamMH KUCJIOT U COJIel;

HaO/MI0AaTh M OTMCHIBATh MPU3HAKM M YCJIOBUSI TeUEHHs XMMHUECKMX PeakLWi, ZenaTh
BBIBO/Ibl HA OCHOBaHWM aHasi3a HaOJIr0/jeHUi 3a SKCTIepUMEHTOM;

MIPOBO/IUTH pacueThl N0 XMMUUYECKUM YPaBHEHUSIM Ha HaxOo)K/eHHe KOJMUecTBa, MacChl
wii obbemMa TMpOAYKTa peakLyd I0 KOJIMYeCcTBY, Macce WM 00beMy MCXOZHOro
Bell|eCTBa; C UCI0J/Ib30BAHHUEM TOHATHS «Z0/s», KOrZla MCXOHOe Bell|eCTBO /IaHO B BUJe
pacTBopa C 3aJjaHHOW MacCOBOW [l0/led pacTBOPEHHOIO BelecTBa WU COJEpXKUT
OIpe/ie/IeHHYO [J0JIF0 ITPUMeCeH.

MeTanpegMeTHbIe pe3y/IbTaThl 00yueHus!
OOyuJaroLMIACS JO/DKEH yMemb:

VVV VYV VYV

COCTaB/ISITh HA OCHOBE TEKCTa CXeMbI, B TOM UKcIie C IpuMeHeHreM cpefctB UKT;
CaMOCTOSITEJTbHO O(OPM/ISATh OTUeT, BK/IIOUAIOLMI OIMCAHMe SKCIIepUMEeHTa, ero
pe3yJIbTaTOB, BHIBO/IOB;
WCTIO/b30BaTh TaKOM BHJ, MbICJIEHHOTO (M7ealbHOr0) MOZEIUPOBaHUsl, KaK 3HaKOBOE
MO/le/TMpOBaHue (Ha MpYMepe YpaBHEHUM XMMUUeCKUX peakLivii);
pasnuath 00beM U CofiepKaHue TTOHSTHIH;
pas3nuuaTh PO/IOBOE U BUJIOBOE MOHSTHS;
OCYILIeCTBJISITh POOBU0BOE OTpeiesieHre TIOHATHM.

PA3JEJI 6. PACTBOPEHUME. PACTBOPBI.

CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB (13 uacos)

PacTBopeHyve Kak (u3MKO-xuMuuyeckui npouecc. [IoHsiTHe 0 ruzpaTax U KpUCTa/JIOrUpaTax.
PactBoprMoOCTh. KprBble pacTBOPUMOCTH KakK MOjie/lb 3aBUCMMOCTH PACTBOPUMOCTH TBEpPZbIX
BeleCTB OT TeMIriepaTtypbl. HackllljeHHble, HeHachlljeHHble W TepechillieHHble PacTBOPBI.
3HayeHue pacTBOPOB /I/Is1 IPUPO/Ibl U CeJTbCKOTO X035MCTBA.

[MoHsiTHe 00 3/1IeKTPOIUTHUECKON AUCCOLMALIUM. DJIEKTPOJUTHI U He 3/IeKTPO/IUThL. MexaHu3m
JMCCOLMALIMI 3/1IeKTPOJIUTOB C Pa3/MUHBIM XapakTepoM CBsi3W. CTemneHb 3/eKTPOJIUTUUECKOU
guccormanuu. CUibHbIe U c1abble 371eKTPOJTUTHI.

OCHOBHBbI€ TIOI0KEeHUS1 TEOPHU 3/1eKTPOJIMTUUECKON Aurccolaliii. VIoHHble ypaBHeHHs
peakuuii. Peakuyu o6meHa, ylye 10 KOHLIA.

Knaccudukaiysi HOHOB M UX CBOMCTBA.
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Kucnotel, ux knaccudukanus. [Juccouyainusi KUCIOT M UX CBOWCTBA B CBeTe TeOpUU
3/IeKTPOJIMTUUECKON  Juccouyanuu. MoJsieKynsspHble YW MOHHbIEe  ypaBHEHUSl  peakLuil.
B3aumogeiicTBue KUOIOT € MeTa/ylaMU. OJIEKTPOXUMMWYECKHH Psifi HalpsbKeHWW MeTaslsioB.
BsaumogeicTBue KUCIOT C OKCUJAaMU MeTalloB. B3auMozelicTBre KMC/IOT C OCHOBaHUSIMU —
peakisi HeWTpaiv3aiui. B3aumozelicTBHe KUCJIOT C COJIsIMH. VICIo/ib30BaHWe TabJUIIBI
PacTBOPUMOCTH /1J151 XapaKTePUCTUKU XUMHUYECKUX CBOMCTB KMCJIOT.

OcHoBaHus, ux Knaccudukauusa. Jucconuanivsi OCHOBAaHMM W MX CBOMCTBA B CBeTe TeOPUU
3/1IeKTPOJIMTUUECKON AuccoLalui. B3auMogelicTBMe OCHOBaHMM C co/siMU. Vcrnonb3oBaHUe
TabNMMIIBI  paCTBOPUMOCTH  /I/IT  XapaKTePUCTUKHW  XWMHUYECKHX  CBOMCTB  OCHOBaHMH.
BsaumogeiicTBre 1jen04eil C OKCHUAaMU HeMeTasl/IoB.

Conu, ux auccouMarvs U CBOMCTBA B CBeTe TEOPUU 3/IeKTPOJIUTHUYECKON JUCCOLIUALIUN.
B3aumogeticTBre coseli ¢ MeTa/yiaMH, 0COOEHHOCTU 3THX peakluid. B3aumosetlicTBue coseii ¢
consimu. Vicronb3oBaHue TabJ/UIBI PACTBOPUMOCTH [I/Isl XapaKTEPUCTHUKH XUMHUUECKUX CBOMCTB
coJiei.

O06o01ieHre cBefieHM 00 OKCHaX, MX KIacCU(UKAIIMKA U CBOHCTBAX.

leneTnyeckue psgpl MeTasa UM HeMeTanaa. [‘eHeThueckasi CBsI3b MeXAY K/lacCcamH
HeOpraHWYeCKUX BelleCTB.

JeMoHcTpanuu. VcnbiTaHre BelecTB U UX PaCTBOPOB Ha 3/1IEKTPONPOBOHOCTb. 3aBUCUMOCTh
3JIEKTPOIPOBOJHOCTH YKCYCHOW KUC/IOTBhI OT KOHLIEHTpaluu. JIBM>KeHue OKpallleHHbIX UOHOB B
3/1IeKTpUUeCcKOM Tiojie. B3aumogelicTBre [IUHKA C CepOM, COMSIHOM KUCIOTOW, XJIOPHUZOM Meau
(II). T'openue maruus. BsaumoselicTBre XJIOPHOU U CEPOBOIOPOAHOM BO/bI.

JIabopaTopHbIe ONBITHI.

18.B3aumMozieiicTBHEe pacTBOPOB XJIOpH/a HATPUs M HUTpaTa cepebpa.

19.[TonyyeHrie HEPaCTBOPUMOTI'O THPOKCH/IA M B3aUMO/IeliCTBUE ero C KUC/IOTaMHU.
20.B3aumopencTBre KUC/IOT C OCHOBaHUSIMH.

21.B3anMopieiicTBe KUCJIOT C OKCH/IaMH MeTaJl/IoB.

22.B3auMoziecTBUe KUCIOT C MeTaslJlaMHu.

23.B3aumozeiicTBUe KUC/IOT C COMSIMU.

24.B3auMopercTBYe 111e/104el C KUCI0TaMH.

25.B3anMozieiicTBYe 11je/10ueli C OKC UaMu HeMeTasl/ioB.

26.B3aumMopeicTBIe 111e/104el C COMSIMU.

27.IlonyueHune U CBOMCTBA HEPACTBOPUMBIX OCHOBaHUM.

28.B3auMozieicTBMe OCHOBHBIX OKCH/IOB C KUC/IOTAMU.

29.B3auMo/ieiicTBre OCHOBHBIX OKCH/IOB C BO/IOM.

30.B3aumMopeincTBre KUCIOTHBIX OKCUZOB CO Le04YaMH.

31.B3auMoieiicTBre KUC/IOTHBIX OKCHIOB C BO/IOM.

32.B3aumopencTBure coser C KUC/IOTaMHU.

33.B3aumMozeiicTBHe CoJieli C Lje/l0YaMH.

34.B3aumMopeicTBre CoJer C COMSIMM.

35.B3auMozieiicTBe paCTBOPOB COJIel C MeTa/lyIaMHU.

ITpakTHueckue padoThI:

Ne6. «VoHHBIE peakin»

Neo7. «PellieHne 3KcriepuMeHTabHbIX 3a4au»

IIpegMeTHBIe pe3yIbTaThbl 00yUYeHHs

OOyuaroLMIACS [JOJDKEH yMemb.

v’ UCI0/b30BaTh TPY  XApPAKTEPUCTHKE TMPEBPAILeHUI BeIeCTB IOHATHA: «PacTBOP»,
«37IeKTPOJIUTHYECKasi [UCCOLIMALUS», «3JIeKTPO/IUTBI», «HEJIeKTPOJUThI», «CTereHb
JTUCCOLIMAI[UN», «CUIbHBbIE 3JIeKTPOJIUTBI», «Caabble 37eKTPOUTEI», «KAaTUOHBD»,
«aHUOHBI», «KUCJIOTBI», «OCHOBaHUs», «COMM», «AOHHbIE peakiumn»,
«Heconeobpa3yole OKCHZbI», «comeobpa3yroljie OKCHAb», «OCHOBHBIE OKCH/IbI»,
«KUCTIOTHbIE OKCH/IbI», «CpDEeIHHe COJIU», «KHC/Ible COJIN», «OCHOBHBIE COJIH»,
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«TeHeTUYeCKU psifiy, «OKUCIUTE/bHO-BOCCTAHOBUTE/IbHbIE PeaKL[Un», «OKUC/IUTENb»,
«BOCCTaHOBHUTEJIb», «OKHUCIIEHHE», «BOCCTaHOBJ/IEHUEY);

OTUCHIBaTh paCcTBOpPeHHUe KakK (PU3UKO-XMMUUeCKUi MpoLiecc;

WJTFOCTPUPOBAaTh TIpUMepaMM  OCHOBHbIE TIOJIOXKEHHSI TeOPUM  3JIeKTPOJIUTUUECKON
JIMCCOLIMAL[MK; TeHeTUYeCKYI0 B3aMMOCBSI3b MeXX/y BellleCTBaMU (ITPOCTOe BeLeCTBO —
OKCHUJ, — TUJIPOKCHUJ, — COJIb);

XapaKTepu30BaTh O0O0Ie XUMUYeCKHe CBOMCTBA KHC/IOTHBIX W OCHOBHBIX OKCH/IOB,
KHCJIOT, OCHOBaHWM W COJiel C TIO3ULIMH Teopud 3JIeKTPOTUTHUeCKOM [IHCCOLMAlUY;
CYLLIHOCTb 3JIEKTPOJIMTUYECKOW [WCCOLMALMA BelleCTB C KOBAJIEHTHOW TIOJIAPHOM M
VMOHHOW XMMHUYeCKOU CBSI3bI0; CYIIIHOCTb OKUC/TUTETbHO-BOCCTAHOBUTETBHBIX PeaKLivi;
TIPUBO/IUTH TIPUMePbI pPeakLiuii, TI0TBeP)KJAI0IMX XUMUUeCKe CBOMCTBA KUC/IOTHBIX U
OCHOBHBIX OKCH[IOB, KUCJIOT, OCHOBAaHUM U COJIeH; Cyll|eCTBOBaHHe B3aUMOCBSI3U MeXY
OCHOBHBIMU KJ/IaCCaMU HeOpraHM4eCKUX BelleCTB;

COCTAaBJISITh YPaBHEHUSI 3/IEKTPOJTUTUUECKON AUCCOLMAIIMUA KUCIOT, OCHOBaHUI U COJel;
COCTaB/ISITh MOJIEKY/ISIDHBIE, TIOJIHbIe W COKpAllleHHble WOHHble ypaBHEHMsI peakiuii C
yuacTheM 3JIeKTPOJIUTOB; YPaBHEHHUS OKHC/IUTeTbHO-BOCCTAHOBUTEIBHBIX —Ppeaki|i,
UCTIONB3ysl MEeTOJ 3JIEKTPOHHOTO OaslaHca; ypaBHEHHWs] DPeakldid, COOTBETCTBYIOIIMX
1oC/IeZloBaTeIbHOCTH («LeloYKe») TpeBpalleH’id HeOpraHWYeCcKrX BeleCTB pa3/IM4HbIX
KJ1aCCOB;

yCTaHaB/IMBaTh TIPUYMHHO-C/Ie[ICTBEHHbIe CBSI3M: KJacC BelecTBa — XHUMHUUeCKHe
CBOWCTBAa BeIIeCTBa; HaO/IIO[AaTh W OMMCHIBATH PEAKIIMM MEXAY 3IeKTPOJIUTaMH C
TIOMOIL[bI0 eCTeCTBEHHOTO (PYCCKOT0 WA POAHOTO) 513bIKa U s13bIKa XUMUM;

MPOBOJUTL OMbIThL, TOATBEP)KAAIOIIMe XUMHUUeCKWe CBOMCTBA OCHOBHBIX KJIaCCOB
HeopraHUuecKuX BelllecTB;

obparriatecsi ¢ abopaTOpHBIM 00OPYZOBaHHEM W HarpeBaTe/JIbHbIMU TpHOOpamMu B
COOTBETCTBUMU C TIpaBUIaMU TeXHUKU 0e3011aCHOCTH;

HabJTF0/IaTh 3a CBONCTBAMH BEIIECTB U SIBJIEHUSIMH, POUCXO/ISAIIMMU C BelljeCTBaMHU;
OTMChIBaTh XUMHUYECKUN SKCIIepUMEHT C TIOMOIIbI) eCTeCTBEeHHOro (PyCCKOTO WU
POJHOr0) si3bIKa U sI3bIKa XMMUU;

JlesiaTh BBIBO/IbI TIO Pe3yJ/ibTaTaM MPOBeZIeHHOr0 SKCTIIepUMeHTa.

MetanpeaMeTHbIE pe3y/IbTaThl 00yUeHHSs
OO6yuaromuiics J0/KeH yMemb:

VVVVYY
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Jlenatb TIOMeTKH, BBITTMCKY, LIUTUPOBAaHUe TeKCTa;

COCTaBJ/ISITh I0K/Ia/;

COCTaB/ISITh HA OCHOBe TeKcTa rpaduKu, B TOM unciie ¢ npumeHeHueM cpeicts UKT;
B/Ia/leTb TaKMM BH/IOM M3JI0’KE€HUS TEKCTA, KaK PacCy>K[eHUE;

WCII0JIb30BaTh TaKOW BUJ MBIC/IEHHOTO (W/iea/ibHOTO) MOZe/MPOBaHusl, KaK 3HaKOBOe
MoOZie/IMpoBaHre (Ha MpyUMepe ypaBHEHWM peaklui AUCCOLMALiU, UOHHBIX ypaBHEHWM
peakuuii);

pas3nuuaTh KOMIIOHEHTHI [l0Ka3aTe/lbCTBa (Te3UC, apryMeHThl U (JOpMY [i0Ka3aTe/lbCTBa);
OCYILIeCTBJ/ISITh TIPSIMOe UHIYKTUBHOE [J0Ka3aTe/IbCTBO;

OTIpejiesisiTh, WMCXOMs M3 yuyeOHOU 3aauu, HeoOXOAUMOCTb HeroCpeACTBEHHOTO WU
OTI0Cpe/IOBaHHOTO HaOJIIO/IeHNST;

CaMOCTOSITeJIbHO (POPMHUPOBAaTh NPOrpamMMy 3KCIIepUMEHTA.

PA3AEJI 7. OKUCJ/IMTE/IBHO-BOCCTAHOBUTEJ/IBHBIE PEAKIIUU (3 uaca)
OKHUC/TUTE/TbHO-BOCCTAaHOBUTE/TbHBIE PEeaKI[HH.
OnpezieneHye cTereHel OKUC/IEHUS [J1s1 9/IEMEHTOB, 00pa3yIOIUX BelleCTBa pa3HbIX K/I1aCCOB.
OKHC/IATeTE ¥ BOCCTAaHOBUTE/Ib, OKUC/IEHNEe ¥ BOCCTaHOB/IEHHE.
CocrTaB/ieHre ypaBHEHHM OKUC/IATETbHO-BOCCTAHOBUTE/ILHBIX PEAKIMi METOZIOM 3/IEKTPOHHOI'O
OanaHca.
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CBoiicTBa MpOCTBIX BeL[eCTB — MeTa/JIOB U HeMeTa/UIOB, KHUCIOT U COoJiell B CBeTe
OKMCJINTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi.
JemMoHcTpanuu. B3aumozelicTBre [IMHKA C Cepoy. ['opeHue marHusl.
IIpegMeTHBIe pe3yIbTaThbl 00yUYeHHs
OOyuaroLMiACs JOJDKEH yMenb:

K/IaCCU(PUIIMPOBaTh XUMHUUECKHEe peakLMd I0 «HW3MEeHEHHIO0 CTeleHel OKHC/IeHUs

3/IeMEHTOB, 00pa3yoIMX pearupyolye BemecTBar;

v’ onpefensaTh OKUC/IWTEIb W BOCCTAHOBHUTEIb, OKHC/E€HWE W BOCCTAHOBJIEHWE B

OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLUsX;
MeranpeaMeTHbIe pe3y/IbTaThl 00yUeHUs
OOyuaroLMIACS JOJDKEH yMemb:
Jlenatb TTIOMeTKH, BBITTMCKY, IUTUPOBAHKE TEKCTa;
COCTaBJISATh JIOK/Iaf;
COCTaB/ISITh HA OCHOBe TeKCTa rpadyKy, B TOM uMciie ¢ npumeHeHueM cpeacts UKT;
B/1a/leTh TaKUM BHU/IOM H3/I0)KEHHUsI TEKCTa, KaK PacCyK/eHue;
WCII0/Ib30BaTh TaKOW BHJ, MBICJIEHHOTO (W/eaJbHOT0) MOZE/NVMPOBaHMsl, KaK 3HaKOBOE
MOZie/IMpOBaHKre (Ha mprMepe ypaBHEHUH T0J/ypeakLiid OKUC/IeHUsI-BOCCTaHOB/IEHUS);
pa3nruaTh KOMIIOHEHTHI [l0Ka3aTe/lbCTBa (Te3UC, apryMeHThl U (JOpMY Ji0Ka3aTe/lbCTBa);
OCYILL[eCTBJISITh NPSIMOe UHJYKTHBHOE [10Ka3aTelbCTBO;
OTIpejiesisiTh, WMCXOMs M3 yuyeOHOUN 3ajaud, HeoOXOAUMOCTb HeroCpeACTBEHHOTO WIIU
OTIOCPeZI0BaHHOTO HAOJIIOIeHuS;

» caMoCTosITelTbHO (POPMUPOBATh MPOrpaMMy SKCTIIepUMeHTa.

PesepBHoe Bpemss — 1 u.
JIMYHOCTHBIE pe3y/IbTaThbl 00yJYeHus
OOyJaroIMiCs 0JKeH:
0 3Hamb u NOHUMAamb: OCHOBHbIe UCTOpUYECKHEe COOBITHS, CBsi3aHHbIE C Pa3BUTHEM XUMHUU U
o01jecTBa; JOCTHKeHUsI B 00/1aCTH XMMHU U KyJIbTYpHbIE TPAJHMLMH (B YaCTHOCTH, HayuHbIe
TPaZULIMK) CBOeW CTpaHbl; 00IeMUPOBBIe JOCTH)KEeHHUsI B 00/IaCTU XUMHM; OCHOBBI 3/J0POBOTO
oOpasa >KU3HM; TpaBW/Ia TIOBeIeHHs B UPe3BbIUAHBIX CUTYAlUsIX, CBSI3aHHBIX C BO3JelCTBUEM
pas3/MUHBIX BeLeCTB; COLMAIbHYH0 3HAUMMOCTb M COJepKaHue Ipogeccui, CBA3aHHBIX C
XVMHeH; OCHOBHBbIe TIpaBa M O00s3aHHOCTA TpaKJaHWHA (B TOM uHC/Ie OOyuaromjerocs),
CBSI3aHHBIE C TMUHOCTHBIM, MPO()eCCUOHAIbHBIM U )KU3HEHHBIM CaMOOIIpe/ie/IeHUeM;
[ ucnbimbleamb: 4yBCTBO FOPOCTH 32 POCCUICKYI0 XMMHUUECKYH0 HayKy U YBakeHHe K UCTOPUU
ee pasBUTHS; YBaKEHHe U TMPUHSATHE JOCTW)KEHHWM XMMHUU B MHUPE; YBaK€HUE K OKDY>KaroIUM
(Yyyammmcsi, yuuTessiM, poJUTesIsIM U [Ip.) — YMeTb CJIyLlaTh U C/bIIATh NapTHepa, Np1U3HaBaTh
MpaBO Ka)k[Ooro Ha CcOOCTBeHHOe MHeHHe U TIPUHMMAaTb pellieHUs C yueToM TO3WLUi BCcex
YUYaCTHUKOB; CaMOYBa)KeHHe 1 IMOLIMOHATbHO-TIONIOKUTETbHOE OTHOIIIEeHHe K cee;
0 npusHagamb: 1]eHHOCTb 3/I0POBbsi (CBOEro W [JpYruUxX Jofiell); HeoOX0AWMOCTh
CaMOBBIPa’KeHMS, CaMOpean3aliiy, COLUaIbHOT0 PU3HAHMS;
[ ocosHagamb: TOTOBHOCTh (MM HETOTOBHOCTh) K CAMOCTOSITEIbHBIM MOCTYNKaM U JIeMCTBUSM,
NIPUHSATUIO OTBETCTBEHHOCTH 3a WX pe3y/bTaThl; FOTOBHOCTb (WM HETOTOBHOCTb) OTKPBITO
BbIp&)KaTh U OTCTaWBaTh CBOIO MO3ULIMI0 U KDUTUYHO OTHOCUTHCS K CBOUM 10 CTyTKaMm;
0 nposeasmb: nobpo)kenaTenbHOCTb, AOBEpHe W BHHUMATENBHOCTh K JIFOJSIM, TOTOBHOCTH K
COTPY/IHUYeCTBY U [Jpyk0e, OKa3aHWIO TIOMOIIM HYXJAIOIIMMCS B Hel; YCTOWUMBBIN
TI03HAaBaTe/IbHBbIA WHTEpeC, WHULMATUBY U JI0O03HATe/IbHOCTh B M3yUeHWH MHUpa BeIIeCTB U
peaxiuii;
1|e/IeyCTPEM/IEHHOCTh M HaCTOWYMBOCTb B JIOCTW)KEHMM Liesiel, TOTOBHOCTb K IPeOZ0IeHUI0
TPyAHOCTeH; ybeX/1eHHOCTh B BO3MOXKHOCTH T103HaHUsI TIPUPO/IbI, HEOOXOJUMOCTU Pa3yMHOI0
VICTI0/Tb30BaHUS JOCTKEHUI HayKW M TEXHOJIOTHH [/l pa3BUTHS 0011[eCTBa;
0 ymemb: ycTaHaBIMBaTh CBSI3b MeX/y Lefbl0 WU3YYeHUS] XUMHM W TeM, [/ 4Yero OHa
OCyLL[eCTB/IsIeTC (MOTMBAMM); BBINOJIHATh TPOrHOCTUYECKYI0 CaMOOLIEHKY, peryJMpyoLyo
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aKTUBHOCTh JIMUHOCTH Ha JTalie ee BK/IIOUEHWs B HOBBIA BUJ [eSTeJbHOCTH, CBSI3aHHBIA C
HAuajioM M3y4yeHHs] HOBOTO YuyeOHOro mpejMeTa — XWMHH; BbBITIOJHATb KOPPUTHPYHOIIYHO
CAMOOIIEHKY, 3aK/IOUAOIIYIOCsi B KOHTPOJIE 3a TMPOIIECCOM M3YUeHUs XWMHM W BHECEHUH
HEOOXOIUMbBIX KOPPEKTUBOB, COOTBETCTBYIOII[MX 3TaraM M criocobam M3yuyeHus: Kypca XUMHH;
CTPOMTD XKU3HEHHbIE U MPOQeCCUOHA/bHBIE TIaHbI C YUETOM KOHKPETHBIX COI[UAIBHO -
HUCTOPUYECKHX, TIOJIMTUYECKUX U IKOHOMHUECKUX YC/IOBUM; 0CO3HaBaTh COOCTBEHHbIE [IEHHOCTH
Y UX COOTBETCTBHE MPUHUMAEMbIM B )KM3HHU PEIlIeHHUsIM; BECTH JUa/I0r Ha OCHOBE PaBHOIPABHbBIX
OTHOIIIEHHUH Y B3aUMHOTO YBa)XKEHHSI; BbIIe/IAThH HPaBCTBEHHBIM aCIeKT MOBeIeHUs] U COOTHOCHUTD
TIOCTYTKU (CBOY U IDYTUX JIFOZiel) U COOBITHS C IPUHATHLIMU 3THUECKUMUA HOPMaMHU; B TIpejie/nax
CBOMX BO3MOYKHOCTEH MPOTHUBO/I€HCTBOBATh JEMCTBUSIM U B/IUSTHUSIM, TIPE/ICTaB/ISIOLUM yTrpo3y
JKWU3HH, 3/J0POBBIO 1 6€30T1aCHOCTU JTMYHOCTH U 00IIIeCTBa.

9 k1acc (2 u B Hepiesnto, Bcero 68 u, u3 HUX 4 4 — pe3epBHOE BpeMs)

PA3JEJI 1. IOBTOPEHUE OCHOBHBIX BOITPOCOB KYPCA XMMUU 8 KITACCA
(3 yaca)
XurMryeckre CBOMCTBAa OCHOBHBIX K/1aCCOB HEOPTaHUUYECKUX COeUHEeHHUH.
OKUC/IMTeTbHO-BOCTAHOBUTE/IbHBIE PeaKI[1u.
IIpegMeTHBIe pe3y/IbTaThl 00yYeHHs
OO6yuaroiuiics Jo/KeH yMemb:

v’ XapakTepu30BaTh OOIMe XUMUUYECKHE CBOMCTBA KHC/IOTHBIX W OCHOBHBIX OKCH/IOB,
KUCJIOT, OCHOBAaHUM W COJIed C TO3ULMK TEeOpUM 3JIeKTPOIUTUUECKOW AMCCOLUALINY;
CYLLIHOCTb 3JIEKTPOJIMTUYECKOW [WCCOLMALMA BelleCTB C KOBAJEHTHOW TIOJIAPHOM M
HMOHHOM XMMUUECKOMW CBSI3bIO; CYILLHOCTh OKHC/TUTE/IbHO-BOCCTaHOBUTETbHBIX PeaKLvi;

v TIPUBOAWTDL TIPUMEPHI PEAKI[|i, IMOTBEPKJAOIINX XUMUUECKHe CBOMCTBA KMC/IOTHBIX U

OCHOBHBIX OKCHJIOB, KHUCJIOT, OCHOBAaHUM M COJIel; CyllleCTBOBaHHE B3aUMOCBSI3U MeXy
OCHOBHBIMU KJ/IaCCaMU HeOpraHM4eCKUX BelleCTB;

COCTaB/ISITh YPaBHEHUS 3/IEKTPOIUTUUECKOU TUCCOL[MAl[K KUC/IOT, OCHOBAaHUM U COJIel;
COCTaB/ISITh MOJIEKY/ISIDHBIE, TIOJIHbIe W COKpAllleHHble WOHHble ypaBHEHUsI peakiuil C
yd4acTheM 371eKTPOJIMTOB; YpaBHEHHUsI OKWC/IUTEeIbHO-BOCCTAHOBUTEIBHBIX peakl[ui,
UCTIONB3ysl MEeTOJ] 3JIEKTPOHHOTO OaslaHCca; ypaBHEHHWs] DPeakldid, COOTBETCTBYIOIIMX
10C/IeZloBaTeIbHOCTH («LeloYKe») TpeBpalleH’id HeOpraHWUeCKrX BeleCTB pa3/IM4HbIX
KJIaCCOB;

v yCTaHaB/IMBaTh TPUUYMHHO-C/IEJCTBEHHBIE CBSI3M: K/IAaCC BeIeCTBA — XMMHUECKHE
CBOWCTBa BeIIeCTBa; HaO/IIO[aTh W OMMCHIBATH PEAKIMM MEXAY 3IeKTPOJIUTaMH C
TOMOILIbI0 eCTeCTBEHHOTO (PYCCKOT'0 WK POJIHOTO) sI3bIKa U s13blKa XUMUU;

v TIPOBOJUTL OIIBITHI, TTOATBEPKJAOIIE XUMUUYECKHe CBOWCTBA OCHOBHBIX KJ/TaCCOB
HeopraHWYecKHX BelljeCTB

MeranpeaMeTHbIE pe3y/IbTaThl 00yUeHHSs
OO6yuaromuiics: J0/KeH ymemb:

AN

» [lenartb MIOMETKH, BBIMUCKU, [TATUPOBAHKE TEKCTa;

» COCTaBJISIThb JJOK/IaJ;

» COCTaBJISITh Ha OCHOBe TeKCTa rpadMKu, B TOM UKC/ie C ipuMeHeHneM cpeactB UKT;

» BJ/afieTb TaKUM BUJIOM U3/I0)KEHUs TEKCTa, KaK paccyx/eHue;

» WCII0JIb30BaTh TaKOW BHWJ, MBICJIEHHOTO (MZiealbHOT0) MO/Ie/TMPOBAHUS, KaK 3HAKOBOE
MoOZie/IMpoBaHre (Ha MpyUMepe ypaBHEHWM peaklui AUCCOLMALiU, MOHHBIX ypaBHEHWM
peakuii);

» pasnuuaTb KOMIIOHEHTHI /J0Ka3aTebCTBa (Te3UC, apryMeHThl U GOopMY 0Ka3aTe/lbCTBa);

»  OCYIIeCTB/ISTDb MPSIMOe UHAYKTUBHOE ZI0Ka3aTe/IbCTBO;

» ornpeJesnsiTh, UCXO[s W3 yueOHOM 3ajjaud, HeOOXOAMMOCTb HeroCpeACTBEHHOrO WU

OTI0Cpe/IOBaHHOTO HaOJTIO/IeHHUS
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PA3JEJI 2. OBIIIASA XAPAKTEPUCTUKA XUMNUYECKUX 3J/IEMEHTOB U
XUMHYECKUX PEAKIIVH. MTEPUOJUYECKUM 3AKOH Y ITEPUOINYECKASA
CUCTEMA XMMUNYECKUX 3JIEMEHTOB J1.1. MEH/IEJIEEBA (12 yacoB)

XapakTeprCTHKa JIeMeHTa I10 ero MoJI0KeHuo B [Teproanueckon cucreMe XMMUUYECKUX
snemenToB [I. I. MeHnpeneeBa. CBolCTBa OKCH/IOB, KUCJIOT, OCHOBAaHWUM U COJIel B CBETE TEOPUU
3JIEKTPOJIMTUUECKOM AUCCOLMALIMNA U OKUC/IEHUSI-BOCCTAHOBIIEHMUS.

[lonsTie o0 mnepexofHbIX »3yieMeHTaX. AMQOTepHOCTb. ['eHeTUUeCcKWW psifJ TepexoJHOro
3/IeMeHTa.

[Tepuoguueckuii 3akoH U [lepyuogrueckasi cucreMa XumMuueckux 3iemMeHToB []. V. MeHzeneeBa.
XyMuyeckasi OpraHv3alyisi )XUBOM U HEe)XMBOM NPUPOJbl. XMMUYECKUM COCTaB 5jpa, MaHTUU U
3eMHOM KOpbl. XUMHUUYeCKHe 3/7eMeHTbl B KJIeTKaX JKUBbIX OpraHvM3MoB. Makpo- u
MHUKPO3J/IEMEHTHI.

Ob6o011eHre cBeJleHUM O XMMMUeCKMX peakuusx. Kiaccudukauys XUMUUeCKUX peakLudil 10
Pa3MUHbIM TIPU3HAKAM: «YHCJI0 M COCTaB Pearupyrommx W 00pa3yromuxcsi BeIIecTB»,
«TerioBoM  3((eKT», «HarpaB/ieHUe», «U3MEHeHUe CTeleHell OKUC/IEeHUsI 3/IeMEeHTOB,
00pa3yroIux pearupyrolye BemecTBa», «hasa», «MCro/b30BaHNe KaTaIru3aTopar.

[ToHsiTie 0 CKOPOCTM XMMHYECKOW peakUuu. PakTOphl, BAUSIOIIME HA CKOPOCTb XUMHUUECKHUX
peakimii. KatanusaTtopsl v Katanu3. IHTMOMTOPBI. AHTHOKCHAHTHI.

JemoHcTpanuu. Pa3znviunbie dopmbl Tabsuiet . . MeHzeneeBa. Mozie/ii aTOMOB 37IeMEHTOB
1—3-ro neprozsoB. Mozens CTpoeHMsl 3eMHOro Iapa (TonepeuHblid paspes3). 3aBUCMMOCTb
CKOPOCTU XMMHYECKOW peakLMy OT MPUPO/bl pearupyrolivx BelecTB. 3aBUCUMOCTb CKOPOCTU
XUMHWYECKOM peaklud OT KOHLIeHTpaljuM pearupyroluxX BellecTB. 3aBUCUMOCTb CKOPOCTH
XUMUUECKOM peakLMy OT IUIOIIaJu CONPUKOCHOBEHMS] pearvpyroliyx BellecTB («KUITSLLUN
CTIOM»).

3aBUCHMOCTb CKOPOCTW XUMHWYECKOM peakLMM OT TemrepaTypbl pearvpyroliyx BeLlecTB.
['oMOTeHHBI U reTepOoreHHbIN KaTam3bl. @epMeHTaTUBHBIN Katanu3. VIHrubupoBanue.
JIabopaTopHbIe ONBITHI.

1.ITosmyueHue rufipokcyzia LIMHKA U UCC/IeJOBaHUe ero CBOMCTB.

2.MopenupoBanue mnoctpoeHus [lepuoguueckold cuUCTeMbl XWMHYeCKUX 3ieMmeHToB [, U.
Mengeneesa.

3.3amellieHue >Ke/le30M MeJi B pacTBope cysbdara meau (11).

4.3aBACUMOCTb CKOPOCTH XWMHWYECKOU peakLuM OT INPUPOJbl pearupyrolux BellecTB Ha
rpUMepe B3auMO/IeCTBHSI KUCJIOT C MeTa/l/laMHU.

5.3aBUCHMOCTb CKOPOCTHM XMMHMUECKOM peaklMM OT KOHLIeHTpaljuM pearupyloljuX BellecTB Ha
rpyMepe B3aUMO/IeHCTBHSI LIMHKA C COJITHOW KUC/I0TOM pa3/IMyHON KOHLIEHTpaL|U.
6.3aBMCUMOCTb CKOPOCTH XMMHWUYECKOM peakLy OT IJIOLaid CONIPUKOCHOBEHHSI pearvupyrommx
BeLL|eCTB.

7.MopenvpoBaHue «KUITSLLETrO CI0S».

8.3aBMCMMOCTb CKOPOCTH XMMHYECKOW peakl[iu OT TeMIlepaTypbl pearupyroliux BellecTB Ha
rnpuMepe B3auMmogelcTBUs okcuza meau (II) ¢ pacTBopom cepHOM KHC/IOTBHI pa3iuuyHON
TemIepaTyphl.

9.Pa3noskeHue repoKcHa BOAOPO/a C MOMOLIBI0 okcuza mapradua (IV) u kaTtanassl.
10.06Hapy>xeHre KaTajia3bl B HEKOTOPBIX IMHUILEBbIX TIPOAYKTAX.

11.MlHrubupoBaHyie B3auMO/IeHCTBHUS KMUC/IOT C MeTal/laMU YPOTPOITMHOM.

IIpegMeTHBIe pe3yIbTaThbl 00yUYeHHs

OOyuaroLMIACS JOJDKEH yMemb:

v UCTO/Ib30BaTh TIPU XapPaKTEPUCTHKE IIPEBPAIleHHI BEIeCTB MOHATHS: «XUMHUUeCKas
peaKkivsi», «peaklud COeIMHEHUs», «PEeaKIMUA Ppa3/ioXKeHUs», «Peakuu OoOMeHa»,
«peakLMM 3aMellleHHs», «peaklu HeWTpanv3alyn», «IK30TepPMUUeCKHde peakiun»,
«IHJOTEPMUUYECKHEe peaklun», «00paThMble peakln», «HeoOpaThMble peakIyn»,
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«OKHC/IUTe/IbHO-BOCCTaHOBUTE/IbHbIE peakimn», «TOMOTeHHbIe peaxiumn»,
«reTeporeHHble peakluh», «KaTaJUTUUeCKUe peaklun», «HeKaTaJuTUUecKle peakiumn»,
«TeryioBoM 3P ¢deKT XUMUUeCKOW peakiuu», «CKOPOCTb XUMUUECKOW peakiuu»,
«KaTd/IM3dTOP»;

XapaKTepu30BaTb XWMHWUYECKHe 371eMeHThl 1-3-r0 INepuozioB M0 MX IOJIOKEHWI0 B
[Tepuoguueckoii cucreMe xuMuueckux ssemeHTOB [I.- V. MeHjeneeBa: XUMUUeCKUU
3HaK, NOPSAKOBBIM HOMED, Iepro/, I'Pymra, MOArPyIa, OTHOCUTe/IbHAs aTOMHasi Macca,
CTpoeHHe aToMa (3apsifi sifipa, YMC/IO TIPOTOHOB M HEWTPOHOB B siipe, oOlijee 4MCIIO
3JIEKTPOHOB, pacripefiesieHye 3/IeKTPOHOB IO 3JIEKTPOHHBIM C/I05IM, IPOCTOe BeLecTBO,
(¢opMysia, Ha3BaHMe M THUIl BBICILIEIO OKCHJA W TUJPOKCHU[A, JIeTyuyero BOJOPOJHOIO
coeliHeHUs (1711 HEMeTaslyIoB));

XapaKTepu30BaTh 00I1e XUMUUecKre CBOMCTBa aM(OTepPHbIX OKCU/IOB U TUPOKCH/IOB;
NIPYUBO/IUTh TIPMMeEPhI peakLivii, MOATBeP)KAALMX XUMAYeCKre CBOMCTBa aM(OTepHbIX
OKCH/IOB M THJPOKCH/IOB;

JlaBaTb XapaKTepUCTUKY XMMUYEeCKUX peakLjii 10 YUCITy M COCTaBy UCXOZHBIX BelleCTB
Y TPOJYKTOB peakliy; TersioBoMy 3(¢eKTy; HamnpaB/eHUIO TPOTeKaHUs peakLUu;
V3MEHEHUIO CTelleHel OKHWC/IEeHHs 3/1eMEeHTOB; arperaTHOMy COCTOSIHUIO MCXOJHBIX
BeLl|eCTB; YYaCTUIO KaTannu3aropa;

OOBSICHATE W TIPUBOJUTH TIPUMEphI BIUSHUSL HEKOTOpbIX (hakTo poB (mpupoga
pearvpyoLux BellecTB, KOHL|eHTpaL1s BellecTB, JaB/ieHue, TeMIeparypa, KaTaaus3aTop,
NIOBEPXHOCTb CONPUKOCHOBEHHUSI pearvpyrolux BeleCcTB) Ha CKOPOCTb XWMHUYEeCKHX
peaxiuii;

HaO/MIOJATh M OMUCHIBATH YPABHEHWs peakLUil MeXy BeIleCTBAMH C TIOMOIIbIO
€CTeCTBEHHOT0 (PyCCKOTr0 WM PO/IHOTO) A3bIKa U S13bIKa XMMUH;

MIPOBO/IUThH OIIBITHI, MOATBEP)KJAIOLMe XUMUUYEeCKHe CBOWMCTBA aM(OTepHBIX OKCH/OB U
TUIPOKCHU/IOB; 3aBUCHMOCTb CKOPOCTHM XUMMUECKOM peakLMy OT pas/MuHbIX ()aKTOpOB
(mpupoja pearvpyrolIMx BelecTB, KOHLEHTpaLUsl BellecTB, JaBjeHue, TemrepaTypa,
KaTa/m3aTop, MOBEPXHOCTh COMPUKOCHOBEHUS pearupyroliX BewecTs).

MetanpeaMeTHbIEe pe3y/IbTaThl 00yUeHHs
OO6yuaromuiics: J0/KeH ymemb:

>

>
>

oripeae/iiaTh LeJlb yI-I€6HOI'71 AedATeJIbHOCTH C TIOMOIIBHO YUHTE/Id W CAMOCTOATE/IBHO,
HCKaThb Cpe/ICTBA ee OCYIIeCTBeHUs, paboTasi 1O I/laHy, CBEpSTb CBOU JAeMCTBUS C
nejgprt0 M IIpH HEO6XO,E[I/IMOCTI/I HCTIPaBJIATb OI_LII/I6KI/I C TIIOMOLIBKO YUuTeIdA U
CaMOCTOATeJ/IBHO,
COCTaBJIATb dHHOTAIJUIO TEKCTa,
CO34aBaTb MOJie/IM C BblAe/IeHHMEM CYIIEeCTBEHHBIX XdPdKTEPHUCTUK OGT:EKTa u
rpe/iCTaB/ieHWeM UX B TMPOCTPaHCTBeHHO-Tpadryeckoil WM 3HAKOBO-CUMBOJINYECKOU
(opme;
orpeiesisiTh BUbI KJaCCUPUKaLMK (eCTeCTBEHHYIO U UCKYCCTBEHHYIO);
OCYLLEeCTBJISATh TIPSAMOEe [eyKTUBHOE 0KAa3aTelbCTBO.

PA3/IEJI 3. METAJL/IBI (19 uyacoB)

[Tonoxxenne metanioB B Ilepuoanueckol cucteMe XUMUYeCKUX 31eMeHTOB []. V. MeHzieneeBa.
Mertanmyeckasi KpUCTa/UTMUeCKasi pellleTka M MeTa/ulndyeckass XUMHUYecKass CBsisb. OOugue
¢u3nueckue cBoicTBa MeTa/ioB. CryiaBbl, UX CBOMCTBA W 3HaueHHWe. XMMHUYeCKHe CBOMCTBA
MeTaJIJIOB KaK BOCCTAHOBUTEJIeH, a TakKKe B CBeTe MX IOJIOKEHUS B 3/IeKTPOXUMUUYECKOM PSSy
HarpspkeHni MeTa/uioB. Kopposust MeTansioB U criocobbl 60pb0bI € Heil. MeTasuibl B IpUpo/je.
OO61mue criocoObl MX MOJTyYeHus..

O0mias xapakTepUCTHKA Ie/I0UHbIX MeTa/u1oB. Metanbl B nipupoge. O6iue criocobbl nx
nosiyuyeHusi. CrpoeHue atoMmoB. lllesouHble MeTa/uibl — IPOCThIe BelljeCTBa. BaxHelinue
COeZIMHeHUsI IIIeJIOUHBIX METa/UIOB — OKCH/bl, THAPOKCHABI U COMU (XJI0pU/bl, KapOOHATHI,
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cynbbhaThl, HUATPAThl), WX CBOMCTBA M TIpUMEHeHHWe B HapoJHOM Xo3siicTBe. KanuiiHbie

y00peHwusl.

O0miaa xapaKTepHCTHKA 3/IEMEHTOB I1aBHOM moarpymnsl II rpynmei. CTpoeHre aToOMOB.

[[TenouHO3eMe/ibHBIE MeTallbl — IMIPOCThbIe BelllecTBa. BakHelillne coefyHEHUs L[eJI0YHO-

3eMe/IbHbIX MeTa/JIoOB — OKCHU/bl, THAPOKCUIBI W COMU (XJIOpUABI, KapOOHATbI, HUTpATHI,

cynbdatsl, hocdathl), X CBOMCTBA U TIPUMEHEHHe B HApOIHOM XO3sIHCTBe.

Amomunuii. CTpoeHue aToMa, pusnyeckue U XMMUUecKre CBOMCTBa MPOCTOr0 BelliecTBa.

CoeviHeHUs1 allOMUHUS — OKCHJL, ¥ TUAPOKCH/[, UX aM(OTepHbIN XapakTep. BaxHeiiime conu

amomMuHus. [IpyMeHeHre alFOMUHUS U €r0 COeIMHEHUM.

Xeneso. CrpoeHue aTtoMma, (u3MUYecKMe U XUMHUUECKHWe CBOMCTBA IIPOCTOrO BeIllecTBa.

lenetnueckue pszapl Fe2+ u Fe3+. Baxuelmme conmu jxenesa. 3HaueHWe jkeje3a U ero

COoeJMHeHW [i/1s1 IPUPO/bl M HAPOJHOTO XO035IMCTBa.

Jemoncrpanuu. O6pasiipbl 1MeJI0UHBIX U ITeJI0UHO3eMe/TbHBIX MeTasyioB. O0pasiibl CII/IaBoOB.

BsaumogeiicTBue HaTpusi, JIUTUS U KaibLivsg C BOZAOM. B3aumogeiicTBue HaTpusi U MarHusi C

KucopoioM. B3auMogelicTBre MeTalioB ¢ HemeTas/iamu. [TosyueHre ruipokcuioB >kene3a (IT)

u (III).

JIabopaTopHbIe ONBITHI.

12.B3aumo/ielicTBMe pacTBOPOB KHC/IOT U COJIeN C MeTaljlaMH.

13.03HaKoM/IeHMe C pyjaMU KeJjesa.

14.0OkpaimBaHye Ij1laMeHu COJISIMU LL{e/IOUHBIX MeTaslIoB.

15.B3aumo/ielicTBHe KalbLusl C BOJOU.

16.ITonyyeHre ruipokcHia KaabLsi U UCCIel0BaHUE ero CBOWCTB.

17.IlosmyueHrie TUAPOKCHU/IA aTFOMUHUS M UCCIIe[JOBaHKE €r0 CBOWCTB.

18.B3aumogelicTBue xene3a ¢ coysiHOM KucnoTod. 19. [Tonyuenue rugpokcugos xesnesa (II) u

(III) 1 u3yueHre UX CBOMCTB.

IIpakTnueckue paboTnbI:

Nel. «Ocy1ecTBieHue LeMoUYK XUMUYeCKUX MpeBpalleHr»

Ne2. «IlonmyueHue v CBOMCTBA COeJMHEHUI METa/IOB»

Ne3. «DKcrepuMeHTaIbHbIE 3a/jauM 10 PaClo3HAaBaHUIO U MOJIyYeHUI0 COeIMHEHU MeTasljioB»

IIpegMeTHBIe pe3yIbTaThbl 00yUYeHHs

OOyuJaroLMIACS JO/DKEH yMemb:

v’ UCTO/Ib30BATh MPH XapPaKTePUCTUKE META/JIOB U WX COeJUHEHHUM TOHATHS: «MeTalllbl»,
«psifi aKTUBHOCTH METAJIZIOB», «IIjeJIOUHbIe MeTa/ulbl», «Il[eJI0YHO3eMe/IbHble MeTallIbl»,
WICII0JIb30BaTh UX MPU XapaKTepUCTUKEe MEeTasl/IOB;

v\ [aBaTb XapaKTePHCTHKYy XWUMHUYECKUX O3/IeMEHTOB-METa//IoB (IeJIOYHBIX METasljIoB,
MarHus, Kaiblis, aJlOMHHUS, >Keje3a) Mo MX IoJoxeHuto B [lepuoguyeckoi cucreme
XUMHYeCKUx 31emMeHTOB [I. V. MeHpeneeBa (XMMWUeCKUM 3HAK, NMOPSLKOBBIM HOMep,
nepu o/j, rpynmna, NoArpyrmna, OTHOCHTe/bHasi aTOMHasi Macca, CTpoeHre atoma (3apsij
sIpa, YMCJI0 TIPOTOHOB W HEHUTPOHOB B sifipe, 00IIlee UMC/IO 37IeKTPOHOB, pacripe/iesieHue
3/IeKTPOHOB 10 3/IeEKTPOHHBIM C/I05IM), MIPOCTOE BeIecTBO, (popMyJia, Ha3BaHUE U THII
BBICILIETO OKCH/IA U TU/IPOKCU/IA);

Ha3bIBaTh COeJJMHEHUsI MeTaslJIOB U COCTABJIATh UX (POPMYJIbI 10 Ha3BaHUIO;

XapaKTepru30BaTh CTpOeHHe, oOIe GU3NYecKrue W XUMHUYEeCKWe CBOWCTBA TPOCTHIX

Bell|eCTB-MeTaJl/IOB;

v' OOBSICHATH 3aBUCMMOCTb CBOWCTB (WM TIpe/CKa3biBaTh CBOMCTBA) XUMUYECKHMX
3/1eMEHTOB MeTa/uloB (pajuyC, MeTaJjIMuecKhie CBOWCTBA 3JIEMEHTOB, OKHUC/IUTE/bHO-
BOCCTaHOBHUTEJ/IbHbIE CBOWCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMHU COeIMHEHUN (KHUC/IOTHO-
OCHOBHbIE ~ CBOMCTBA  BBICIIMX  OKCHUZOB W  TUAPOKCHJOB,  OKHUCJIUTE/bHO-
BOCCTaHOBUTE/IbHbIE CBOMCTBA) OT MoJIoKeHUs1 B [leproanueckor cucTeMe XUMHAYECKHAX
saneMmenToB /. 1. MeHpeneesa;

AN
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v

v

OTMHUCHIBaTh OOIMe XUMHUYeCKWe CBOWCTBA META/VIOB C TIOMOIbIO0 €eCTeCTBEHHOTO
(PyccKoro WM po/IHOT0) SI3bIKa U s3blKa XUMUH;

COCTaB/IATb MOJIEKY/IIDHbIE YDaBHEHUs] peaklyd, XapaKTepu3yloIMX XUMHUYecKre
CBOMCTBA META/UIOB U MX COEJVHEHHWM, a TakKe 3/1eKTPOHHble ypaBHEHUs MPOLIeCCOB

OKUC/1eHUA-BOCCTAHOBJ/IEHHU I, YPaBHEHHSA BHEKTpOHHTHHECKOﬁ AWCCOLHalliH;
MOJIEKYJ/ISAIDHbIE, TIOJ/IHbIeé W COKpAdIll€éHHbI€E HWMOHHBIE YDdBHEHUA peaKL[I/Iﬁ C ydaCcTuem
3JIEKTPOJIUTOB;

yCTaHaB/IMBaTh MPUUUHHO-C/IEICTBEHHBIE CBSI3U MEXy CTPOEHMEM aToMa, XMMUUYEeCKOH
CBSI3bI0, TMIIOM KPUCTA/UTHUECKON peIeTKH METaljioB M WX COeJUHEHHM, UX OOIMMHU
(bU3MUeCKUMH U XMMUUYEeCKMMH CBOWCTBAMU;

OIMUCHIBATh XMMHUUECKHEe CBOWCTBA IT[eJIOUHBIX U H[eJI0UHO3eMEe/IbHBIX METa/IIOB, a TaKKe
QJTFOMHHUS U JKeJie3a U UX COeIMHEHUH C TIOMOIIIbIO eCTeCTBEHHOTO (PYCCKOTO WK
POJIHOTO) sI3bIKA U SI3bIKA XUMMU;

BBIMOJIHATh, HAOMI0aTh W OMUCHIBATD XUMHUECKWHM 3KCIIEPUMEHT I0 PacIio3HaBaHUIO
Ba)KHEMIIIMX KATHOHOB METa/lJIOB, TU/[POKCH/I-MOHOB;

9KCTMIePUMEHTA/IbHO HMCC/IeIOBaTh CBOWCTBA META/VIOB U WX COeAWHEHHWH, pelllaTh
9KCIIepUMEeHTa/TbHbIE 3a/IauM 110 TeMe «MeTaslibl»;

OTMChIBaTh XMMHUUECKUH SKCIIEPUMEHT C TIOMOIIBbI0 eCTeCTBEHHOro (PyCCKOTO W/IH
POJIHOTO) sI3bIKA U SI3bIKA XUMMU;

MIPOBO/IUTh PacyeThl 10 XUMHUECKUM (OPMy/iaM U YpaBHEHUSIM PeaKLUi, TIPOTEKAIOL[UX
C yuaCTHEeM METa/lJIOB ¥ UX COeIMHEHUH;

obpaijatecsi C JlabopaTOpHBIM 00Opy/OBaHWEM U HarpeBaTe/bHbIMKA TMPUOOpPaMH B
COOTBETCTBUH C MPABUIAMHU TeXHUKH 0€30MaCHOCTH;

HabJ/TF0/IaTh 32 CBOWCTBAMM META//IOB U UX COeJAMHEHUM U SBJIEHUSMH, TTPOUCXO/SAIIMU
C HUMUY;

OTMChIBaTh XWMHUUECKUH SKCIIEPUMEHT C TIOMOIIBbI0 eCTeCTBEHHOro (PyCCKOTO W/IH
POJIHOTO) sI3bIKA U SI3bIKA XUMMU;

JleJ1aTh BBIBO/[bI TI0 Pe3y/IbTaTaM MPOBeZEHHOr0 SKCIIEPUMEHTa.

MetanpeaMeTHbIEe pe3y/IbTaThl 00yUeHHs
OO6yuaromuiics: J0/KeH ymemb:

>

vVVYVY WV VvV V V

paboTaTe TO COCTaBIEHHOMY IIIaHY, MCIIOJB3ys HapsAy C OCHOBHBIMU U
JIOTIOJTHUTe/IbHbIE Cpe/iCTBa (CTpPaBOUYHYIO JIUTEPaTypy, CJIO)KHbIe MPUOOpHI, CpefCcTBa
UKT);
C TIOMOILBIO YuuTesss oTOUpaTh AJisi pellieHUs yueOHBIX 3a/jau HeoOXoJuMble CI0BapH,
SHLMKJIONE/INY, CTIPABOYHUKH, 3/IeEKTPOHHbIE JVCKHY;
COTIOCTaB/IATh M OTOMpaTh WHGOPMALMIO, TIOMYYeHHYI0 W3 pa3/U4HbIX HCTOYHHUKOB
(coBapu, SHLMK/IONENH, CIIPAaBOYHUKH, 3/1eKTPOHHBIE JUCKH, CeTh VIHTepHeT);
Tipe/iCTaB/sSTh UHPOPMALMIO B BU/le TabJIUL], CXeM, OTIOPHOTO KOHCTIeKTa, B TOM YKCJIe C
npuMeHeHveM cpeacTts KT
oopM/ISTE CBOM MBICJIM B YCTHOM M NMHUCHbMEHHOM peud C y4eTOM CBOMX yueOHbIX U
JKA3HEHHBIX PeueBbIX CUTYyaLWi, B TOM unciie ¢ npuMeHeHreM cpeacts UKT;
COCTaBJIATh PeLieH31I0 Ha TeKCT;
OCYILIeCTBJ/ISITh I0Ka3aTe/IbCTBO OT POTHUBHOIO;
oTipeiesisiTh, UCXO/Is1 U3 yueOHOM 3a/auM, He0OXOJUMOCTb MCI0J/Ib30BaHMsl HaO/IIOIeHus
WU 3KCIIepUMEHTA.

PA3AEJI 4. HEMETAJUIBI (30 yacoB)

OOrmiasi xapakTepuCTHKa HEMeTa/UIOB: T0J/ioykeHHe B Ileprofnueckod cHCTeMe XMUMHYeCKHX
snemeHToB [I. VI. MeHzenieeBa, 0COG€HHOCTH CTPOEHUsI aTOMOB, 3/7IeKTPOOTpHLIaTebHOCTE (J0)
KaK Mepa «HeMeTa//IMYHOCTU», paf D0. Kpucrammmyeckoe CTpoeHre HeMeTaslIoB — IPOCThIX
BelecTB. Asnorponusi. Pusmyeckue CBOWCTBa HeMeTaloB. OTHOCUTEBHOCTb IOHSATHU
«MeTa/l/I» U «kHeMeTaJljD».
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Bopopopa. Ilonoxenue Bozsoposa B Ilepuoguueckoy crucrteme XUMHUYeCKUX 371eMeHToB 1. .
MenpeneeBa. CTpoeHre aTomMa U MoJieKynbl. PU3nMyeckre U XMMUUECKHe CBOMCTBA BOZOPO/a,
ero rnojiyuyeHue U NpuMeHeHue.

Bopa. Crpoenue mosekynbl. BogopogHasi xumuueckasi cBsi3b. Pu3nueckyde CBOMCTBA BOJPbI.
AHOManmu CBOWCTB BoAbL. ['mzapodumisHble U ruapodoOHbIe BeljecTBa. XUMHUECKUe CBOWCTBA
BoZbl. KpyroBopoT Bozbl B mpupoje. Bopgoouuctka. Aspainusi Bofbl. BbiTOBble (DUIBTPHI.
MuHepasnbHble BOABL. [JUCTHUIIMpOBaHHAas BOJa, ee MoJIyYeHre U [IpUMeHeHue.

OO0mjas xapakTepucTHKa raaoreHoB. CtpoeHue aToMoB. IIpocTbie BelllecTBa U OCHOBHbIE
CoelMHEeHUs TaJloTeHOB, MX cBoicTBa. Kpatkue cBeseHuss o xjyope, Opome, ¢rope u ioge.
[IpuMeHeHVe rajloreHoB U UX COeZJMHEHHUH B HAPOJHOM XO3SICTBe.

Cepa. CtpoeHne aToma, a/yIOTPOMKS, CBOMCTBA U TNpUMeHeHHe poMOuueckoii cepbl. OKCHZbBI
cepbl (IV) u (VI), ux nonyueHuve, cBolicTBa U rnpruMeHeHue. CepHasi KAC/I0Ta U ee COJH, UX
NIpUMeHeHre B HapOZHOM X03s1cTBe. [Ipor3BOCTBO CepHOM KHUC/IOTHI.

A3ot. CTpoeHMe aToMa U MOJIeKYJIbl, CBOWCTBa IIPOCTOrO BelljeCcTBa. AMMMUAK, CTPOEHUe,
CBOMCTBA, IOJlydyeHUe U npumeHeHne. ComM aMMOHMS, UX CBOMCTBA M NpuMeHeHHe. OKCHJBI
azota (II) u (IV). A30oTHasg KUC/IOTa, ee CBOMCTBAa W TpUMeHeHWe. HUTpaTbl U HUTPUTHI,
npobieMa UX CoZiep’KaHus B CeTbCKOX03SMCTBEHHOM MPOAYKLMUA. A30THbIEe y100peHusl.
®ocdop. CrpoeHwe arToMa, a/UIOTPOIMsi, CBOWCTBa Oesioro UM KpacHoro ocdopa, ux
npuMeHeHre. OcHOBHble coefvHeHUst: OKcug ¢ocdopa (V) u oprodochopHasi KHUCIOTa,
docdarsl.

dochophbie yroOpeHws.

Yrnepoa. CtpoeHue aTtoMa, ajIOTPONMS, CBOMCTBA MoAMbUKalUM, npuMeHeHHe. OKCHU/IbI
yrnepoga (II) m (IV), ux cBoiicTBa u mpuMeHeHHWe. KapOoHaThl: KajbIUT, CO/a, TOTAll, UX
3HaueHue B MPUPOJE U )KU3HU YesloBeKa.

Kpemuuii. CTpoeHre aTomMa, KpUCTaIJIMUeCKUil KPEMHUM, ero CBOMCTBA U IIPUMeHEeHHe.

Oxkcupg kpemuust (IV), ero mpupojHble pasHOBUAHOCTM. CuiuKaThl. 3HaueHUWe COeJUHEHUH
KpeMHUS B )KMBOM M HeXXBOM nprpoge. [IoHsATHe 0 CUIMKaTHOM NPOMBIIIEHHOCTH.
Jemoncrpanuu. OO6pasiibl rajioreHoB — TMPOCTHIX BellecTB. B3aumo/elicTBUe rajioreHOB C
HaTpueM, C aloMuHUeM. BbiTecHeHue xjopoM OpoMa WM #ofja M3 PacTBOPOB HX COJIEH.
BsaumogeiictBue cepbl C MeTa/ulaMd, BOJOPOJOM U KHUCJIOpoZoM. BsaumogeiicTBue
KOHL|eHTPMPOBAaHHOM a30THOM KMCJIOTHI C MeZbt0. [lorsomjenye yriieM pacTBOPEHHBIX BelleCTB
WM ra3oB. BoccraHoBneHue Meiud U3 ee okcuga yrieM. OOpasijpl MPUPOJHBIX COeAUHEHUM
xJi0pa, cepsl, dpocdopa, yriepoga, KpemHus. O6pasibl BaKHEUIIUX /TSI HAPOJHOTO XO3SICTBA
cynb(aToB, HUTPATOB, KapOoHaTOB, ocdaroB. O6pa3iibl CTeK/Ia, KepaMUKH, LeMeHTa.
JIabopaTopHbIe ONBITHI.

20.ITonyueHue 1 pacrio3HaBaHUe BOZOPO/A.

21.UccnepoBanyie OBEPXHOCTHOI'O HATS)KeHUS BOJBI.

22 PacTBOpeHMe NepMaHraHaTa Kaaus Wiu MeJJHOT0 Kyropoca B BoJe.

23.T'uppararus 06e3BokeHHOTO cyibdaTa meau (I1).

24./13roToBjieHHe TMIICOBOIO OTIeyaTKa.

25.03HaKOMJIeHHe C KOJJIeKIVel ObITOBBIX (DHUIbTPOB.

26.03HaKOMJIeHHE C COCTaBOM MUHEpaIbHOM BOJbI.

27.KauecTBeHHasl peakLys Ha rajoreHu/j-vuoHbI.

28.IlonyueHue U pacrio3HaBaHUe KMCJIOPO/a.

29.I'opeHue cepbl Ha BO3yXe U B KUCIOpPOJe.

30.CgoticTBa pa3baByieHHOM CepHOMN KUC/IOTHI.

31./3yueHuie CBOUCTB aMMHaKa.

32.Pacnio3HaBaHUe COjleld aMMOHMS.

33.CBoiicTBa pa3baBieHHOM a30THOW KUCJIOTHI.

34.B3auMo/ieiicTBHe KOHLIEHTPMPOBAaHHOM a30THOM KUCJ/IOThI C Me/IbIO.

35.I'openue ¢docopa Ha BO3zyxe U B KUCJIOPO/eE.
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36.Pacrio3HaBanue ¢ocgaros.

37.'opeHue yrisi B KUCJIOPO/eE.

38.I1osmyueHue yroipHOW KUCIOTHI U U3yUYeHNe ee CBOUCTB.
39.ITepexoj KapbOHATOB 8 THAPOKAPOOHATHI.

40.Pa3noxxeHue ruapokapboHaTa HaTpUs.

41.ITonyueHne KpeMHEBOW KUC/IOThI U U3y4YeHUe ee CBOMCTB.
ITpakTHueckue padoThI:

Ne4. «3KcriepumeHTasbHBIE 33/1auM 110 TeMe «[lofrpynmna kuciopoza»
Ne5. «DKcriepuMeHTabHbIe 3a7auu o TeMe «[lofarpymnmna as3orta v yriaepoga»
Ne6. «ITosyueHue, cobrpaHuie U pacrio3HaBaHUe ra30B»
IIpeameTHBbIe pe3y/IbTaThI 00yUeHUs

OO6yuaromuiics J0/KeH ymemb:

v

AN

WCMO/b30BaTh IPU  XapakTepUCTUKe MeTa/uUIOB U HUX COeJlMHEHWW TIOHSTHS:
«HeMeTaJlJIbD»,

«TaJIOTeHbI», «aJ/UIOTPOITHBIE BUIOM3MEHEHUS», <«JKECTKOCTh BOJbI», «BpPeMeHHast
JKECTKOCTb BOZIbI», «TIOCTOSTHHASI )KECTKOCTb BO/[bI», «0011]asi >)KeCTKOCThb BOJbI»;

[laBaTb XapaKTepUCTUKY XUMHUECKMX 37eMeHTOB-HeMeTa/l0B (BOJOpOJa, rajoreHoB,
KWCIOpOZa, cepbl, a3oTa, ¢ocdopa, yriaepoja, KpeMHHUsI) TI0 HX TIOJIOKEHUIO B
[Tepyoanueckori cucteme xumMuuyeckux sjeMeHTOB [. V. MeHpeneeBa (XvMHUUeCKUI
3HaK, MOPsAKOBLIN HOMEp, Mepyo/, TPyINa, MOArPYyIa, OTHOCUTeIbHAasl aTOMHasi Macca,
cTpoeHue aroMma (3apsif siipa, UMCJIO TIPOTOHOB M HEWTPOHOB B sifipe, oOIiee umc/Io
3/IEKTPOHOB, pacrpefiesieHre 3/IeKTPOHOB T0 3JIeKTPOHHBIM CJIOSIM), TIPOCTOE BellleCTBo,
¢opmyna, Ha3BaHMe W THI BBICILIETO OKCHJA W THJAPOKCHZA, (opMmyna U Xapakrep
JIeTy4ero BOJOPOJHOTO COeIMHeHUS);

Ha3blBaTh COeIMHEHUS] HEMeTa/UIOB U COCTaB/IATh UX (hOPMYJIbl TI0 Ha3BaHUIO;
XapaKTepu30BaThb CTpoeHHWe, oOIMe ¢u3nueckue U XUMHUUeCKHe CBONCTBA TPOCTBIX
BellleCTB HEMeTa/l/IOB;

OOBSICHATH  3aBUCHMOCTb CBOMCTB (WM TIpeZCKa3biBaTh CBOMCTBA) XUMHUYECKUX
5/IEeMEHTOB ~ HeMeTa//ioB  (pafuyc, HeMmeTa/UIMueCcKWe  CBOMCTBA  3/71eMEHTOB,
OKHUC/IUTeIbHO-BOCCTAHOBUTE/IbHbIE ~ CBOWCTBA 3/71eMEHTOB) U oOpa3yeMbIX HMHU
coeZIMHEeHUM (KMC/IO0THO-OCHOBHBIE CBOWMCTBA BBICIIUX OKCHUJOB U THAPOKCHUJOB, JIETYUHUX
BO/IOPO/IHBIX COe/IMHEHU, OKUC/TUTeTbHO-BOCCTAHOBUTE IbHbIE CBOMCTBA) OT TOJI0XKeHHs
B [leproguueckon cucreMe xumMuuecknx ssneMeHToB [1. V1. MeHpeneeBa;

OTKChIBaTh O00I[Me XUMHUeCKHe CBOMCTBA HEMeTas/yIoB C TIOMOILbI0 eCTeCTBeHHOTO
(PyccKoro WM po/IHOTO) SI3bIKa U sI3bIKa XUMUMY;

COCTaBJISAITh MOJIEKY/ISIDHbIE YPaBHEHUSI peaklUi, XapaKTepu3ymIUX XUMHUUecKre
CBOWCTBA HEMETA/IZIOB U MX COeJUHEHUH, a TakKe 3/IeKTPOHHble ypaBHEHMUs MPOLeCCOB
OKHCJ/IeHHsI-BOCCTaHOBJIEHHS]; ypaBHeHUsI 3/1eKTPOIATHUECKOM JIMCCOLIMALIM;
MOJIEKYJ/ISIpHbIe, TOJIHble W COKpallleHHble HMOHHble ypaBHEHMsI peaklLiil C yuyacThem
3J/1eKTPOJIUTOB;

yCTaHaB/IMBaTh PUUMHHO-C/IE/ICTBEHHbIE CBSI3M MEX/y CTPOEHHeM aToMa, XMMUYeCKOH
CBSI3bIO, TUTIOM KPUCTa/IJTMUECKON PelleTKd HeMeTa/l/IoB U UX COeUHEHUH, UX o0IIUMU
¢bu3MUeCKMMU U XMMUYeCKUMH CBOWCTBaMU;

OTMChIBaTh XMMHYeCKHWe CBOMCTBA BO/IOPO/ia, TajlOreHOB, KUCJIOPOJa, Cephl, a3oTa,
docdopa, rpacdura, anmasa, KpeMHHUSI U UX COeIMHEHUM C TIOMOIbIO eCTeCTBEHHOIO
(PyCCKOTO UM POJHOTO0) sI3bIKa U SI3bIKa XUMUWY;

OTUCBIBATEH CIIOCOOBI YCTPAaHEHHS )KECTKOCTH BOJbI U BBITIOMHSATh COOTBETCTBYIOLIUNA UM
XUMHAYeCKUN SKCTIepUMEHT;

BBITIO/IHAT, HAO/MIOAATh M OIMUCHIBATE XWUMHUUECKHM SKCIIEPUMEHT TI0 PACIOo3HaBaHHUIO
WOHOB BOJIOpOJla M aMMOHWUs, cyibar-, KapboHaT-, cuiukaT-, docdar-, Xaopuf-,
OpoMU/I-, HOAN-NOHOB;
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v’ 9KCMEPUMEHTAbHO WCC/Ie[IOBaTh CBOWCTBA META/UVIOB M WX COEAWHEHUH, pelaTh
9KCIIepUMeHTa/TbHbIe 3a7iaur 1o TeMe «HeMeTasibi»;

v/ ONHCHIBaTh XUMUUYECKUH 3KCIIEPUMEHT C TOMOIIBbI0 EeCTeCTBEHHOTO (PYCCKOrO WIH
POJIHOTO) sI3bIKa U SI3bIKAa XUMMU;

v obpamjatecst ¢ abopaTopHBIM 00OpPYJOBaHHEM W HarpeBaTe/bHBIMH TPHOOpPAMH B
COOTBETCTBUM C TIpaBWJIaMM TeXHUKHM 0e30MacHOCTH; Hab/roaTh 3a CBOWCTBAMH
HEMEeTaJI/IOB U UX COeJUHEHUH U SIBJIEHUSIMH, TIPOUCXOSAIIUMU C HUMHU;

v/ [lesiaTh BBIBO/IbI TI0 Pe3y/IbTaTaM MPOBEIeHHOTO KCIIePUMEHTa;

v/ TIPOBOJIUTHL PACUeThl [0 XUMUUECKHM (OPMYJIaM ¥ YPABHEHUSIM PEAKLIUiA, TIPOTEKAOIUX
C yuaCTHeM HEMEeTa/UIOB U UX COeJUHEHHH.

MerTanpe/MeTHbIE pe3y/1bTaThbl 00yUeHust
OO6yyaromuiicst JO/KeH yMembl

> OpraHu30BbIBaTb yuyeOHOe B3auMOZeHCTBHe B rpymme  (pacrpefieniiTb — POJIH,

JIOTOBapUBAThLCS APYT C APYTOM U T. [1.);

» TipeABUJETH (IPOTHO3UPOBATH) MOC/IeCTBUS KO/VIEKTUBHBIX PelleHu;

» TIOHUMaTh MPUUMHBI CBOEr0 Heycrexa U HaXO/IUTh CIIOCOObI BBIXO/A U3 3TOM CUTYaL[UH;

» B [Majiore C y4uTe/ieM YUUTbCs BbIpabaThIBaTh KPUTEPHH OLIEHKH M OTIPe/IeNsATh CTeTleHb
YCIIeIIHOCTH BBITIONIHEHUs] CBOeli paboThl W paboThl BCEX, WMCXOAS U3 UMEIOLIUXCS

KpPUTEpPHEB, COBEPIIEHCTBOBATh KPUTEPHU OLEHKHU U T0JIb30BaThCs UMU B XO7e

OLIEHKH U CaMOOLIeHKH;

» OTCTauWBaTh CBOIO TOUKY 3PeHMs, apTyMeHTHDYS ee;

» TIOATBEP)KJATb apryMeHThI pakTaMu;

» KPUTHUYHO OTHOCHUTBHCSI K CBOEMY MHEHHIO;

» CJIylaTh APYTUX, MbITAaTbCS IPUHUMATD APYTYIO0 TOUKY 3peHUsi, ObITh TOTOBBIM H3MEHUTh
CBOIO TOUKY 3peHHS;

» COCTaBJIsiTh pedepaT 110 onpeziesieHHON (popme;

» OCYILeCTB/ISATH KOCBEHHOE Pa3/e/UTeIbHOe 0Ka3aTelbCTBO;

» OornpeJesisiTh, UCXO/s U3 yueOHOM 3a/jaur, HeOOXOUMOCTb MCIIOb30BaHUSI HaOMIOIeHUsT

WY 5KCTIepUMeHTa.
PA3JEJI 5. OBOBIIIEHUE 3HAHUM I10 XMUMWH 3A KYPC OCHOBHOM IIIKOJIbI
(4 yaca)

[Mepuoguueckuii 3akoH U [leproanyeckasi cucteMa XUMUUecKUx yemeHToB 1. V1. MeHzeneeBa.
®u3NueckKUil CMBIC/ TIOPSAKOBOIO HOMepa 3/eMeHTa, HOMEepOB I[epuojia W TpYyIMMbl.
3aKOHOMEpPHOCTH M3MeHEeHUsI CBOWCTB 3/IEeMEHTOB W UX COeAVHEHUWM B Iepuojiax M Tpyrimax B

CBeTe Tpe/ICTaB/eHNI O CTPOEHUH aTOMOB 3/IeMEeHTOB. 3HaueHre [lepruoueckoro 3akoHa.
Buapl XxMMUYeCKUX CBsi3eld W TUIMbl KPUCTA/UTMUeCKHX pelleToK. B3auMocBs3b CTpoeHUs U
CBOMCTB BelLleCTB.

Knaccudukaiusi XMMUUeCKWX peaklUil 110 pa3/iuuHbiM TpU3HaKaM (YUCI0 U COCTaB
pearvpyooumx U 00pa3yrIuXcs BelleCTB; HaMuKe TPaHUIbl pa3zena ¢a3; TeraoBou 3hdexT;
V3MeHeHHe CTereHell OKHWC/IeHUsl aTOMOB; WCIIOb30BaHUE KaTaau3aTopa; HarpaBjieHre
NIPOTeKaHus).

CKOpOCTb XMMUYECKUX peakLuii U (akTopsbl, Biausitomde Ha Hee. OOPaTUMOCTh XUMHUECKUX
peakiyii ¥ Crioco0bl CMeIeHHsI XMHUUeCKOTO PaBHOBECHSI.

[IpocTbie W CIOXKHBIE BellecTBa. MeTaiabl M HeMeTal/bl. ['eHeTHuyecKwe psiibl MeTasia,
HemeTa/yla M TepexofHoro metamia. OKCHABI M THAPOKCHZBI (OCHOBaHMS, KUC/IOTHI,
amdoTepHbie TUAPOKCHUBI), CoMM, UX COCTaB, KnacCUpUKalus 1 obljue XMMUYecKre CBOWCTBA
B CBETe TEOPUH 3/IeKTPOIUTUUECKOM JUCCOLMALIMU.

JIMYHOCTHBIE pe3y/IbTaThbl 00yUYeHus

OOyJaroMics 0JKeH:

(03Hamb ¥ noHumMamb: OCHOBHbIE UCTOPUUECKHE COOBbITHS, CBsi3aHHble C pa3BUTHEM XUMUU U
o01jecTBa; JOCTHKeHHsI B 00/1aCTH XMMHU U KyJIbTYpHbIE TPAJHWLIMH (B YaCTHOCTH, HayuHbIe
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TPaZINLIMN) CBOEM CTpaHbI; 0OIEMUPOBBIE AOCTWKEHUs B 00/1aCTU XUMUW; OCHOBHBIE TIPUHITHITBI
Y MpaBuU/Ia OTHOIIIEHUS K TPUPO/ie; OCHOBBI 3/J0POBOr0 oOpa3a yKU3HU U 3[j0pOBhecheperaroiux
TeXHOJIOTUIA; TIpaBU/a MOBeJeHUs] B Upe3BbIYaHBIX CUTYal[UsiX, CBSI3aHHBIX C BO3/leHCTBUEM
Pa3/IMUHBIX BEIeCTB; OCHOBHBIE MpaBa M 00s13aHHOCTH TpakaHWHA (B TOM UHC/Ie y4Yallerocs),
CBSI3aHHbIe C JIMUHOCTHBIM, TpodeCcCUOHANbHBIM U >KU3HEHHBIM CaMOOIIpe/ie/ieHreM;
COLMAJ/IbHYI0 3HAUMMOCTb U COZiep>KaHue Mpodeccrid, CBI3aHHBIX C XUMUEH;

l0ucnbimbigamb: 4yBCTBO TOPAOCTH 3@ POCCUMCKYH) XMMUYECKYH HayKy U YBa’KeHHe K UCTOPUU
ee pa3BUTHs; YBaXKeHHWe U TIPUHATHE [OCTKeHU XMMHUM B MUPe; JIF0O0Bb K TIPUPO/IE;

yBa)KeHHe K OKpY’Karolum (yyalluMcsl, YUUTessiM, POAUTeNsIM U [Ip.) — yMeTb CIyIIaTh U
CJTIBIIIATE TIapTHEPA, TIPU3HaBaTh MPAaBO KaXK/I0T0 Ha COOCT BeHHOe MHEHHe, IPUHUMAaTh PellieHuUs
C y4eTOM TO3UL[1i BCeX YYaCTHHUKOB; UyBCTBO MPEKPACHOTO U 3CTeTUUYECKUX UYBCTB Ha OCHOBE
3HAKOMCTBA C MMPOM BeleCTB M HUX T[peBpallleHul; caMOyBakeHHWe W 35MOLIMOHAJbHO-
TI0JIOXKUTETbHOE OTHOIIIEHHE K cebe;

l0npusHaeamb: 1]eHHOCTb 3/0pPOBbs (CBOEro W [JPYrux JiofeM); HeoOX0AUMOCTb
CaMOBBbIDa)KeHUs1, CaMOpeasn3aliii, COLMaIbHOr0 TIPU3HAHMUS;

l0oco3Haeamb: TOTOBHOCTb (M/IM HETOTOBHOCTB) K CaMOCTOSITEe/IbHBIM TIOCTYTIKaM U [IeHCTBUSIM,
OTBETCTBEHHOCTb 3a WX DPe3y/bTaTbl; TOTOBHOCTb (WM HETOTOBHOCTh) OTKPBLITO BbIPa)kKaTb U
OTCTauBaTh CBOIO MO3ULIUI0 U KPUTUUHO OTHOCUTLCS K CBOMM TIOCTYIIKaM;

l0nposienssimb: 3KonOTMUECKOe CO3HaHUE; N100pOoXKenaTeTbHOCTD, I0BepHe M BHUMATeTbHOCTh K
JIFOASIM, TOTOBHOCTb K COTPYJHHUYECTBY U Jpy)KOe, OKa3aHWIO IIOMOII[M TeM, KTO B HeW
HY)K7IaeTcs; 00O0OIIeHHbIM, YCTOWUMBLIM W u30UpaTesbHBIA TI03HABaTe/lbHBIA HMHTEpeC,
VHUI[MATUBY U JF0003HATETLHOCTh B U3yUeHWUW MHUPA BeI[eCTB U PeakIHii; 11e/1eyCTPeM/IeHHOCTh
M HaCTOMYMBOCTb B [JOCTW)KEHUM LieJied, TOTOBHOCTb K TIPEOJIOIeHUI0 TPYJHOCTEM;
yOeXXZIeHHOCTh B BO3MOXKHOCTH  TIO3HAaHUs  TIPUPOABLI, HeoOXOJUMOCTH  Pa3yMHOTO
WCTIO/Tb30BaHUS TOCTYDKEHUH HayKH W TEXHOJIOTHH [/ Pa3BUTHs O0IIIeCTRBa;

(0ymemb: ycTaHaB/IWMBaTb CBSI3b MeXAy 1e/bl0 H3yueHUsl XUMUHU W TeM, /[Jis 4ero OHa
ocylecT/sieTcsi (MOTHBAMMU); BBITIO/IHATE KOPPUTHPYIOL[YIO CaMOOLIEHKY, 3aK/HOUaroLyIOCs B
KOHTpOJIe 3a TMpOLIeCCOM U3yueHUsi XWUMHM U BHECeHWH HeoOXOJUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIUX 3TarlaM U Criocobam U3ydeHus: Kypca XUMUU; BBITTOJIHSATh PETPOCIIEKTUBHYIO
CaMOOLIeHKY, 3aK/HYalollylocsi B OLleHKe [poliecca W pe3y/ibTaTa M3ydeHUs Kypca XWUMUU
OCHOBHOM IIKOJIbI, TIOJjBEZIEeHU UTOTOB Ha OCHOBE COOTHECEHHs 1iejiell U pe3y/ibTaToB; CTPOUTH
JKW3HeHHble U NpodecChOoHabHbIe TJIaHbI C YUeTOM KOHKDETHBIX COLMaJbHOMCTOPHUYECKUX,
TOJTUTUYECKUX ¥ SKOHOMUYECKHX YCJIOBHM; 0CO3HAaBaTh COOCTBEHHBIE [IEHHOCTH ¥ COOTBETCTBUE
WX MPUHMMAaeMbIM B )KM3HU pellleHUsIM; BeCTH /IMa/Ior Ha OCHOBe PaBHOIPABHBIX OTHOLIEHUN U
B3aUMHOI'0 yBakeHUs; BbI/le/IsiTh HPABCTBEHHBIM acreKkT TOBe/eHHsI U COOTHOCUTb TOCTYTKHU
(cBoM W Apyrux Jojel) U COOBITHSI C TIPUHATHIMU 3THYECKMMHM HOPMaMH; B TIpefiesiax CBOMX
BO3MOXXHOCTEM TpPOTHBOJAENCTBOBATh [EWCTBUSM U B/WSHUSM, TNPeJCTaB/SIOLIMM Yrpo3y
JKWU3HH, 3/I0POBBIO ¥ 6€3011aCHOCTH JIMYHOCTH U 00I1IeCTB.

4. TEMATNYECKOE INTAHUPOBAHUE
C OIIPEJE/TEHVEM OCHOBHbBIX BU/IOB YUYEBHOM JEATE/ILHOCTU

Temamuueckoe niaHupogaHue (8 k1acc)

Ne Haspanue Bcero XapakTepucTHKa OCHOBHBIX BH/IOB YUeOHOM
Pa3pena JleATe/IbHOCTH
1 | Beegenne 7 * PaCcKpHIBAIOT CMBIC/T OCHOBHBIX TIOHSATHIA: BEIeCTBO,
XMMUUECKUI 37IeMeHT, OTHOCUTe/IbHasi aTOMHasi U
MOJIEKYJIsIpHasi Macchl;
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® HA3bIBAKOT XUMUUECKHE 3JIEMEHThI,

* BBIUMC/ISIFOT OTHOCUTE/IbHYIO0 MOJIEKY/ISIDHYIO U MOJISIDHYO
MacChl BeLeCTB, a TAK)Ke MacCOBYIO O XUMHUYECKOT0
S/7IeMeHTa B COeJUHEHUSIX [Jisl OLIeHKU UX MPaKTUUeCcKOoi
3HAaUMMOCTH;

* COOJTIO/IAIOT TIPaBU/Ia TEXHUKK 0€30T1aCHOCTH TIPU
[poBe[eHHUM HaO/TFOZIeHU 1 OTTBITOB

ATOMBI
XUMHUYECKUX
3/I€MEHTOB

10

¢ PaCKphbIBarOT CMbIC/I OCHOBHBIX TIOHSITHMN: dTOM, HM30TOIIbI,
XUMHUUYeCKadA CBA3b, 3JIEKTPOOTPULATE/IbHOCTD;

* 00BACHSIOT (PU3NYECKUI CMBIC TIOPSAKOBOTO HOMepa
J/ieMeHTa, HoMepa I'pyIIfbl, HOMepa Iepuoja;

® COCTaBJIAKOT CXeMbl CTPOeHUs! aTOMOB I1epBbIxX 20
571eMEeHTOB Nnepuoauueckou cuctemsl [1.11.MeHpeneeBa;

¢ pasnnyaroT BHU/bI XUMHWUYECKOU CBSI3U: HWOHHYIO,
[KOBa/IEHTHYTO IOJIAPHYH0, KOBAJIEHTHYIO HETIO/IAPHYIO U
METa/VINY€CKYIO;

* U300paXKaroT IeKTPOHHO-UOHHBIE (JOPMYJIbI BEII[eCTB,
00pa30BaHHBIX XUMHUUYECKMMHU CBSI3MH PA3HOTO BU/a

ITpocTteie
Bell[eCTBa

hd K]'IaCCI/ICl)I/IL[I/Ipy}OT XHUMHU4yeCKue 3/7ieMeHThbI Ha MeTaJlJlbl,
HeMeTaJ/l/Ibl, MTHEPTHbIE 3/IEMEHTLI (FaBBI);

* BEIUKC/ISIFOT KOJTMUECTBO BeIlleCTBa, 00beM WJIM Maccy 1o
KOJIMUeCTBY BelllecTBa

CoenuHe-HUSA
XUMHYeC-KUX
37IEMEHTOB

15

¢ OI11pee/iAT CTerleHb OKHMC/IeEHUs 3/IeMeHTa B COeAMHEeHMAX;

¢ OorpenesiAr0T IPUHAA/IeXKHOCTh BeleCTB K OIlpeae/IeHHOMY
KJ/IaCCy HEOPraHWYeCKUX BelljeCTB;

¢ pasnyar0T 3KCIIePpUMEHTA/IbHO KUC/IOThI U H_[éJ'IOqI/I,
[10J/Ib3YySCb MHAWKATOPAMU;,

* cobmoaroT Mephl 6e30MacHOCTH TIPU 00parieH|H ¢
KHC/IOTaMH U 111e/I0YaMU;

® BLIABJ/IAIOT 3aBUCHMOCTEL CBOMCTB BelleCTB OT CTPOEHHS UX
KPHUCTA/IJIMUYEeCKUX pELLIéTOKZ HOHHBIX, aTOMHBIX,
MOJIEKYJ/IAPHBIX, META/IJIMYECKUX;

* TOTOBSIT PaCTBOPHI C OTpe/ie/IEHHONM MacCOBOM Aosei
PAaCTBOPEHHOTO BeIIeCTBa;

* COCTaB/SIFOT (hOPMYJIbl HEOPraHUUeCKUX COeJUHEHU 110
CTereHsIM OKHC/IeHUs], a TakXKe 3apsi/ilaM MOHOB, YKa3aHHbIM B
Tab/MIe paCTBOPUMOCTH KUCJIOT, OCHOBAHWH U COMeit

N3MeHeHus,
TIPOUCXO/ISLL]
ue C

BellleCTBaMH

13

* IIPUBOJSAT MPUMeEPbI XUMHUUYECKUX MPOLIeCCOB B MPUPO/E;
* COCTaB/ISIIOT XUMUUYECKHe YpaBHeHUS;

* 00BSACHSIOT pPa3/IMuHbIe CTIOCOOBI Kiaccu(uKarym
XUMUUYECKUX PeaKI[Hii;

¢ IIPOBOJAT XUMHUECKHE OITBIThI ¥ SKCIIePUMEHTHI U
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0OBSCHSIIOT UX pe3y/IbTaThl;

* cobmoa0T Mepbl 6€30MacCHOCTH MPH 00pPaIeHUH C
XUMUYECKHUMU BeIlleCTBaMU

6 | Pactsope- 13 ® PaCcKpHIBAIOT CMBIC/T OCHOBHBIX TIOHSATHI: PaCTBOPBI,
HUe. 5/IEKTPOJIUT U He 3JIeKTPOJIUT, 3/IeKTPOIUTAYECKAs]
PaCTPOpr. mccolanysi; OKUCIUTeNb ¥ BOCCTAHOBUTE/Tb, OKUC/IeHUE U
CeoncTea BOCCTaHOB/IEHHE
pacTBOpOB .
SNIEKTDOJHTO * 0OBSCHSIIOT CYIIHOCTb PeakKLiii HOHHOTO 0OMeHa;
B * KIacCU(PULIMPYIOT OKCHUJbI U THIPOKCH/BI TIO CBOMCTBAM,
COJIU T10 COCTaBYy;
® COCTaBJ/ISIFOT YpaBHEHUSI 3/IeKTPOIUTUUECKOMN AWCCOLMALIN
KUCJIOT, 11le/I0Ueid, COJieid; MOoJTHbIe U COKpaIéHHbIe HOHHbIe
ypaBHEHUsI peakliuii oOMeHa;
* COCTaBJ/ISIIOT ypaBHEHUs peakLiyid, COOTBETCTBYOLIUX
MocC/ie/JoBaTeTbHOCTU («1[eTouKe» ) MpeBpalieHui
HeopraHUueCKHX BellleCTB Pa3/IMUHBIX K/IaCCOB;
* Ha3bIBAIOT 00I[ie XUMHUUECKHe CBOMCTBA, XapaKTepHbIe [IIs
Ka)kK/10T0 U3 K/IaCCOB HEOpPraHUUeCKMX BellleCTB: KUC/IOT,
OCHOBaHUM, COJIeH;
* IIPUBOJSAT MPUMEPHI peakLyi, MOATBePKAA0INX
XMMHUYeCKUe CBOMCTBA HeOPraHWYeCKUX Bell|eCTB: OKCH/IOB,
KHCJIOT, OCHOBAaHUM U COJIEH;
* MPOBOASAT Tab0paTOPHBIE OMBITHI, TTOTBEPIKAAIOIIHE
XMMHYeCKHe CBOMCTBA OCHOBHBIX K/1aCCOB HEOPraHUUeCKUX
BeLLeCTB
7 | Oxucmm- 3 * 0OBACHSIIOT CYIIHOCTh OKUC/TUTE/TbHO-BOCCTAHOBUTETBHBIX
TeJIbHO- DeaKLii;
BOCCTaHO-
BUTE/BHLIE * COCTAB/AIOT yPaBHeHNs OKUC/UTe/IbHO-
e — BOCCTAHOBUTEJ/IbHBIX peaKL{ii;
® COCTaBJISIFOT OKUCIUTEIbHO-BOCCTAHOBUTETbHBIN OasaHC
(7151 U3y4YeHHBIX peakLyi) 10 Npe//I0’KeHHbIM CXeMam
peaki1ii U OMpe/ieNsiioT BellleCTBO-OKUC/IUTE/Tb U BellleCTBO-
BOCCTAHOBUTEJIb B OKMCIUTETbHO-BOCCTAHOBUTE/IbHBIX
peaxLusix
Hroro: 68
Temamuueckoe naaHupoeaHue (9 Kaacc)
No Ha3BaHnue Bcero XapakTepuCTHKa OCHOBHBIX BH/I0OB YueOHOM
pasjena AeATe/IbHOCTH
1 IToBTOpEHUe 3 * OTIpe/esIAloT MPUHAZJ/IeKHOCTD BeLLeCTB K Orpeie/IeHHOMY
OCHOBHBIX K/IacCy Coe/JuHeHUH 1o ¢popmysiam;
BOIIPOCOB * XapaKTepu3yloT ¢pu3nuecKre U XUMUUeCKre CBONCTBa

Kypca 8 kyacca

OCHOBHBIX KJ/IdCCOB HEOPraHMYeCKUX BelljeCTB: OKCHUIO0B,
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KHC/I0T, OCHOBAHWM, COJIeH;

* COCTaBJISIFOT JOPMYJIbI HeOpraHMYeCKUX CoelMHeHUIN
M3yueHHbIX K/IaCCOB,;

* POBOZSIT OTBITHI, TIOATBEPIKAAIOIIINE XMMUUeCKHe CBOHCTBA
13yueHHbIX K/TaCCOB HeOPraHWYeCKUX BelljeCTB;

* Pacro3HalT OMBITHBIM MyTeM PacTBOPbI KUCJIOT U I1le/ioueid
M0 U3MEeHeHUI0 OKpacKy MHAUKATopa

OG6mas
XapaKTepyCT
HKa
XUMUYEC-KHX
3/IEMEeH-TOB U
XUMHUECKUX

peakLuii

12

* packpsIBarOT cMbICi ITeproguueckoro 3akoxa /1.11.
MeHie/1eeBa;

* 00BSCHAIOT U3UYECKHI CMBIC/T aTOMHOTO (TIOPSITKOBOTO)
HOMepa XMMUYeCKOro 3/IeMeHTa, HOMepOB IPYIIIbI U Tleproza
B rieprofnueckor cucreme [J.V1. Menpeneesa;

* 00BSICHSIOT 3aKOHOMEPHOCTH U3MEHEeHHsI CTPOeHUsI aTOMOB,
CBOICTB /IEMEHTOB B Mpe/iesiaX MajibiX Mepruo/0B U ITIaBHbIX
MO PYIIIT;

* XapaKTepu3ylT XMMHUUeCKHe 371eMeHThI (0T BOZOpoza 0
Ka/IbL1s1) Ha OCHOBE HX MOJIOKEHUS B TIepUOINYeCKOU
cucteme [].V1. MeHzenieeBa 1 0COOeHHOCTeN CTPOEHUS UX
aTOMOB;

* PaCKpbIBalOT CMbIC/I IOHATUU: «XUMHYECKasi CBSI3b»,
«3JIEKTPOOTPULIATETBHOCTD»;

* XapaKTepU3yIT 3aBUCUMOCTh (hH3UUeCKHUX CBOMCTB
BelleCTB OT TUIA KPUCTaINYeCKON pelleTKy;

* OTpeJieNIIoT BUJ, XMMUUYECKOW CBSI3U B HeOpraHu4eCcKux
COoelMHeHUsIX;

* PacKpbIBalOT CMBIC/I TIOHATUHN «MOH», «KAaTHOH», «aHUOH»,
«3JIEKTPOJIUTBI», «HEJIEKTPOUTBD», «37IeKTPOIATHYECKast
ICCOLMaLUs», «OKUC/IATEeNb», «CTeNeHb OKUCIEHUS»
«BOCCTaHOBUTEJIb», «OKUC/IEHUE», «BOCCTAHOB/IEHUE»;

* Ha3bIBalOT ()aKTOPBI, BAUSIOLIME HA CKOPOCTb XUMUYECKON
peaxLiuy;

* KJ1acCU(ULMPYIOT XUMHUYECKHEe PeakLMU 110 pa3/nyHbIM
rprU3HaKam

MeTasnnbl

19

* OOBSCHSIIOT YTO Takoe MeTaslibl, pa3nuyarT (OpPMbI
CyLLleCTBOBAHUS METa/lJIOB: 3/IeMeHTbI U IIPOCThIe Bell|eCTBa;

* XapaKTepu3yrT XUMUUeCKHe 3/1eMeHTbI-MeTa/ljbl 110 UX
rosioxkeHuto B Ileproguueckon cucreme 1. . Mengeneesa;

* YCTaHAaB/IMBAIOT [PUYMHHO-CJ/Ie[CTBEHHbIE CBSA3U MEXAY
CTPOEHMEM aToOMa, BU/IOM XMMHUYECKOM CBSI3U, TUTIOM
KPUCTA/I/TNYeCKOW PeIIETKH MeTa/lJIOB — MPOCTHIX BelleCTB U
MX COe/JMHEeHUM;

* 0OBSICHSIIOT UTO TaKoe PsiJi aKTHBHOCTU METaJIJIOB,
MPUMEHSIIOT €ro /J11 XapaKTepPUCTUKA XMMUUeCKUX CBOUCTB
[POCTHIX BelleCTB-MeTaslloB;

* XapaKTepU3ylT CTpoeHue, pusnueckre U XuMuuyeckre
CBOMCTBA 11]eJIOYHBIX, I1EJI0UHO-3eMe/IbHbIX MEeTa/lJIOB B CBeTe
00111610, 0CO6EHHOTO ¥ e JUHUUHOTO; IPe/ICKa3bIBalOT
¢bur3nueckre U XUMHUYeCKHe CBOMCTBA OKCU/IOB U THAPOKCUOB
MeTtasioB IA u ITA rpym;
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* 00BSICHSIIOT IBOMCTBEHHBIN XapaKTep XUMHUUeCKHUX CBONCTB
OKCH/JIa Y TUAPOKCHU/IA aTFOMUHUS;

* OMUCHIBAIOT (hH3UUECKUe U XUMUUeCKUe CBOMCTBA Kee3a,
MO TBEPIK/asi UX COOTBETCTBYIOLMMU YPaBHEHUSIMU peakLvi;
OOBSCHSIFOT Ha/IMUKMe JBYX reHeTHUeCKUX PSZIOB COeUHeHUM
pkese3a Fe’+ u Fe’'; ycTaHaBiIMBalOT 3aBUCMMOCTL 00/1acTeit
MpUMeHEeHHsI JKeJle3a U ero CIJIaBOB OT CBOWCTB;

* POBOAST PacuéThl 10 XUMUUECKUM (opMy/iaM U
yPaBHEHUSIM peakLii, MPOTeKarl1X C yuaCTUeM MeTasllIoB U
X COeMHEeHUM;

* HaO/TFOZAFOT U OTTUCHIBAIOT PEAKIK MEXK/Y BellleCTBaMH C
MOMOILL[BbI0 PyCCKOTO (POAHOTO0) s13bIKa U SI3bIKa XUMUU

HemeTtan-mnbl

30

* XapaKTepu3ylT CTpoeHue, husnueckre U XuMuuyecKkre
CBOWCTBA, MOy4YeHUe U NIpPUMeHeHre HEMETasl/IoB B I/laHe
00111er0, 0COOEHHOT0 U e JUHUYHOTO;

*XapaKTepusylT COCTaB, (u3Mueckue U XUMHUUECKHUe
CBOMCTBA, [MOJyuyeHWe U  NpUMeHeHWe  COeJUHEeHUM
HeMeTa/lnoB (OKCUOB, THUPOKCHU/OB, JETYYUX BOJOPOJHBIX
COeJMHeHWI) C UCIMO/Ib30BaHUEM PYCCKOTO POJHOIO fI3bIKa U
SI3bIKa XMMUH;

* Ha3bIBAlOT COEJUHEHUs] HemeTa/sIoB 1o ¢opmyae U
COCTaBJISIIOT (GOPMY/JIbI 110 UX Ha3BaHUIO;

* yCTaHAB/IMBAIOT TPUUMHHO-C/€/ICTBEHHbIE CBSI3U  MEXIY]
XUMUUECKOM CBSI3bl0, TUIIOM KpHCTA/UIMUeCKOW pellleTKH
coeJMHEHU HeMeTasl/ioB, UX (U3UYeCKUMU U XUMUUeCKUMU
CBOICTBaMUY;

*TIPOBOJAAT,  HAO/MIOJAIOT YW OMMCBHIBAIOT XUMHUECKUH
9KCTIepUMEHT T10 Paclio3HaBaHHI0 aHUOHOB C COOJO/ieHNeM
MpaBU/T TEXHUKH 0€30T1acHOCTH;

* BBITIOJTHSIFOT pacyeThbl 0 XUMAYECKUM (hopMysiaM U
yPaBHEHHUSIM peakliuii, MPOTeKarol1X C yuacTUeM
coeZIMHEeHUI HeMeTaJlIoB,;

* POBOZST OTIBITHI 10 TIOTYUYeHUI0, COOMpPaHUI0 U U3YUEHUIO
XMMHUeCKHUX CBOWCTB Ta3000pa3HbIX BeIeCTB: KUC/I0PO/a,
BO/JI0PO/1a, YITIEKUC/IOT0 ra3a, aMMHUaKa;

* PaCIIO3HAIOT OTBITHLIM ITyTeM Ta3000pa3Hble BelllecTBa:
KUCJIOPO/, BOAOPO/, YI/IeKUC/IbIN T'a3 U aMMUaK

O06o061eHue
3HAHUU 110
XUMUH 3a
KypC
OCHOBHOM
IIIKOJIBI

* XapaKTepu3yIoT 0011I1e, 0coOeHHbIe Y UHIUBU/Iya/IbHbIe
CBOMCTBA KHUCJIOT, 0OCHOBaHUM, CoJiel B cBeTe Teopuu I1;

* apryMEeHTUPYIOT BO3MOKHOCTh MPOTEKaHWsI XMMHUUe CKUX
peakLvii B paCTBOpaXx 3/7eKTPOIUTaX UCXOAS U3 YCIOBUM;

* COCTABJISIFOT YpaBHEHUSI 3/1eKTPOMTHUECKOW AUCCOLIAALIIU
KUCJIOT, 11le/iouel, cosiel;

* COCTABJISIFOT TOJTHBIE U COKpallleHHble HOHHbIE YPABHEHUsI
peakiLyy oOMeHa;

* OTpeJie/ISIFOT BO3MOYKHOCTh MPOTEeKAHUSI peaki[iii MOHHOTO
oOMeHa;

* POBOASAT peakLyy, MOATBepP)KAaroll1e KaueCTBeHHbIU

COCTdB PA3/IMUHBIX BEIIECTB,
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* OTpe/ieNsiIoT CTereHb OKUC/IeHUs1 aToMa /ieMeHTa B
COeZIMHEeHUH;

* OTIpe/IeNISIFOT OKUC/TUTE/Th U BOCCTAHOBUTETb;

* COCTaB/ISIFOT YPaBHEHUsI OKUC/TUTE/TbHO-BOCCTaHOBUTE/TbHBIX
peakLuii

HNtoro: 68

KPUTEPNHY OLTEHMBAHUSA PA3/IMYHBIX ITIPOBEPOYHbBIX PABOT

Ilpu oueHKe Yy4yeOHBIX [JOCTM)KEHWM yuallluXCs TIPUMEHSIeTCs KpuTepuajbHas CUcTeMa
OL|eHMBaHUs TI0 TIATHOANTBLHOM 1IKasie (0TMeTKa «1» He CTaBUTCS):

KpuTepuu orjeHKH TIPOEKTHOM U MCCIeJOBaTe/IbCKOH paboThI pa3pabaThiBalOTCs C YUETOM Liesiei
¥ 3a/]au TIPOEKTHOM JiesITe/IbHOCTH Ha JAHHOM 3Tarie oOpa3oBaHus. UHAMBUyanbHBIN

TIPOEKT Liesiecoo0pa3HO OIeHHBATh 10 CJIeYIOIIUM KPUTEPUSIM:

1. CnocobHOCTh K CAMOCTOSTE/IBHOMY TPUOOpPETeHUIO 3HAHWK W pelleHrto Mpobiem,
TIPOSIB/ISIIOLLASsICS] B YMEHHUM TIOCTaBUTh TP00JieMy 1 BbIOpaTh aZieKBaTHbIE CIIOCOOBI ee peleHus,
BKJTFOUasi TIOMCK U 00paboTKy wH(bopmaLuu, (HOpMyJHMPOBKY BBIBOJIOB W/WIKM ODOCHOBaHHE U
peanu3alyio/arpobalyio MPUHATOrO pelleHusi, 000CHOBaHME W CO3/laHHe TPOTHO03a, MOJIeH,
MakeTa, 00beKTa, TBOPUECKOTO pelIeHus U T. 1. JJaHHbI KPUTepHUid B L[eJIOM BKJ/IFOYAeT OLIEHKY
cchOopMHPOBAHHOCTH TT03HABATEIbHBIX YUeOHBIX IeHCTBUM.

2. CchopMHPOBaHHOCTH TIPeAMETHBIX 3HaHWW U CIIOCOOOB [eMCTBUM, TIPOSIBIISTFOILASICS B YMEHUN
PACKpBITh cofiepyKaHre paboThl, TPaMOTHO U 0OOCHOBAHHO B COOTBETCTBUM C PacCMaTpUBaeMOi
1Ipo0/1eMOoii/TeMOU UCII0/Th30BaTh UMEIOII[UEeCs 3HaHUSI ¥ CITOCOOBI IeMCTBUH.

3. ChopMHPOBaHHOCTb PETYJISITUBHBIX JEMCTBUM, MPOSIB/SIOIASACS B YMEHUU CAaMOCTOSITE/TbHO
IJIAHUPOBATh U YNPaBJIATh CBOEU M03HaBaTe/bHOM JesiTeJIbHOCTbI0 BO BpeMeHH, UCII0/Ib30BaTh
pecypcHbie BO3MOKHOCTH AJisi JOCTHDKEHWS 1iesiel, OCYLeCTB/STh BbIOOP KOHCTPYKTHUBHBIX
CTpaTeruii B TPYJHbBIX CUTyaLUsIX.

4. CQopMHpOBaHHOCTb KOMMYHUKATUBHBIX [1eHACTBUM, TMPOSIB/ISAIOIIASACA B yMEHUU SICHO
W3/I0’KUTb U 0(OPMUThH BBITTOJTHEHHYIO PabOTYy, MPeACTaBUTh ee Pe3y/bTaThl, ApryMEeHTHPOBAHHO
OTBETUTb Ha BOIIPOCHI.

MakcrmarbHasi OLleHKa 0 KaK/[OMy KPUTepHIO He JO/DKHA TipeBbiath 3 Oanos. IIpu Takom
roJxozie JOCTHKeHHe 0a30Boro ypoBHS (OTMeTKa «y/JOBJIETBODUTEILHO») COOTBETCTBYET
MoJTyueHUto 4 TiepBUYHBIX 0a/uioB (TI0 OHOMY Oas/uly 3a KaXKAbIM W3 YeThIpeX KPUTEpPHER), a
JOCTIDKEeHHe TIOBBIIIEHHBIX YDPOBHEH COOTBETCTBYET IMO/yueHU0 7—9 TiepBUYHBbIX 0asioB
(OTMeTKa «XOpOLIO»)

i 10—12 repBHUYHBIX 0a/yioB (OTMETKA «OTJTHUYHO» ).

KpuTepuu oLieHKHM YCTHOI'0 0TBeTa

O1ieHKa «5» CTaBUTCSI, €C/IU:

(loTBeT noJHBIM ¥ IPaBU/IbHBIM Ha OCHOBaHMY M3yUeHHBIX TEOPUM;

I0maTepran U3n0XKeH B IOTMUECKOM TT0C/Ie0BaTeIbHOCTH, JIMTEPAaTyPHBIM SI3bIKOM;

(loTBeT camoCTOSITE/BbHBIM.

O1nieHKa «4» CTaBUTCS, eC/Iy;

(loTBeT noJyHbIN ¥ IPaBUIbHBIM Ha CHOBAaHUU M3Y4YeHHBIX TeOpUH;

I0maTepran W3/0’KeH B OmNpe/ie/IeHHOUW JIOrMuecKou Moc/iej0BaTe/IbHOCTH, MPU 3TOM JOMYILLeHbI
[IBe-TPHY HeCyIleCTBeHHbIe OIMOKHY, UCTIPaB/IeHHbIe TI0 TPeOOBAHUIO YUUTEJIS.

O1eHKa «3» CTaBUTCS, eCJIN:

[loTBeT MO/HBIM, HO TIPK 3TOM JIOITyII[eHa CyI{eCTBeHHas OIIMOKa;

00uIM OTBET HeloJ/IHbIN, HeCBA3HbIN.

OLeHKa «2» CTaBUTCS, eC/IN:

J0npu oTBeTe 0OHapy>KeHO HETIOHUMAaHKe YUall[UMCsl Co/lepyKaHusl yueOHOTo MaTepuaia;
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l0umu gomyleHbl CyljeCTBeHHbIE OIIMOKHM, KOTOpbIe YYaIlMiCsS He MOXKET HWCIPaBUTb TPH
HaBO/ALLMX BOIIPOCax y4uTess;

(060 mpy OTCYTCTBUM OTBETA.

OneHKa 3KcriepuMeHTa/IbHbIX YMEHUH

OreHKa CTaBUTCS Ha OCHOBAaHWM HAO/MIOJeHWs 3a YYalllUMHUCI B XO/le  BBITTOJIHEHUS
TIPaKTHYeCKOi paboThl U MMCHbMEHHOT0 OTUeTa 3a paboTy.

OrnieHKa «5» CTaBUTCS, €C/U:

[0paboTa BbITIO/IHEHA TOTHOCTBIO U 6e3 o1IMb0K, C/je/1aHbl TIPaBU/IbHbIE HAaO/TFOIeHHST U BBIBO/IBI;
[J03KcriepMeHT OCyIIeCTBJIEH T10 TIaHy C Y4eTOM TpeOOBaHMI TeXHUKH 0e30TIacCHOCTH U TPaBUII
paboTHI € BelljecTBaMU U 000pyZ0BaHUEM;

I0rposiBjieHbl OpraHW3alMOHHO - TPY/|OBble YMeHUs, TIO/|[Iep)KUBAl0TCsl UMCTOTa U TIOPSIIOK Ha
pabouem MecTe, 5KOHOMHO UCII0JIb3yHOTCSI PeaKTHBBI.

OrnieHka «4» CTaBUTCS, €C/TU:

[0paboTa BbITIOJIHEHA TIPAaBU/ILHO, CZe/laHbl MpaBUIbHbIe HaO/IO/IeHUsT U BBIBO/[bI, HO TIPH 3TOM
9KCIepUMEeHT MPOBeZieH He TI0JTHOCTHIO;

J0unu fomyieHbl HecylecTBeHHbIe OMMOKHM B paboTe ¢ BelljeCTBaMH U 060pyI0BaHUEM.
OrnieHKa «3» CTaBUTCS, €C/TU:

[0paboTa BbITIO/IHEHA TIPAaBU/ILHO HE MeHee, YeM HarloJI0BUHY,

O0wmu momyieHa cylrjecTBeHHas OIIMOKA B X0/l SKCIIepUMeHTa, B 00bsICHEHUH, B 0(OPMJIEHUH
paboTel, B COOMIO/leHUM TIpaBWI TeXHUKU 0e30macHOCTH TipM paboTe C BeljecTBaMu U
obopyoBaHHeM, KOTOpPast UCTIPABJISIeTCS 110 TPeOOBaHUIO yUUTEJIS.

Ol11ieHKa «2» CTaBUTCSI, €CJIN:

l0momyiieHsr fiBe (M Oosee) CyleCTBeHHbIe OIIMOKK B XOJie KCTIePUMEHTa, B OOBSICHEHWH, B
oopmnenny paboThl, B COOJIIOZIEHUN TIPaBU TEXHUKH 0e30MacHOCTH, KOTOPble yuallldics He
MOJKET UCTIPAaBUTh JlaXKe TI0 TPeOOBaHUIO YUUTEIS;

[0paboTa He BBITIO/IHEHA, Y yUallleTOCsi OTCYTCTBYET 3KCIlepUMeHTaIbHbIe YMeHUsI.

O1ieHKa yMeHH# pelIaTh pacyeTHbIe 3aJjauu

OneHka «5» CTaBUTCS, €C/M B JIOTUUECKOM DAcCyKJeHWU U pellleHuM HeT OMMOOK, 3ajiaua
pellieHa palMoHaIbHBIM CII0COO0M;

OueHka «4» CTaBUTCS, €C/IM B JIOTUYECKOM PpacCy’KJeHUM M peLIeHUM HeT CYLeCTBeHHBIX
omMOOK, HO 3ajjaua pellleHa HeparMoOHaIBHBIM Crocob0M, WM JIOMyINeHO He Oosiee ABYX
HeCylIleCTBeHHbIX OLIMOOK.

OreHKa «3» CTaBUTCS, €C/IM B JIOTMUECKOM PaCCYy’K/IeHHW HEeT CYIIeCTBeHHBbIX OIIMOOK, HO
JloTTyli[eHa CylljeCTBeHHasi OII1M0OKa B MaTeMaTUYeCcKUX pacyeTax.

OrieHKa «2» CTaBUTCSI, €C/IA UMEFOTCS CYIIleCTBEHHbIe OITMOKU B JIOTUYECKOM PAaCCy>KIeHUU U B
pellieHUH; OTCYTCTBYEeT OTBeT Ha 3a/laHue.

OneHKa MMCbMEeHHBIX KOHTPO/IbHBIX PadoT

OueHka «5» CTaBUTCS, €C/IM: OTBET IMOJIHbIM WM TpaBWIbHBIM, BO3MO)KHa HeCyIlleCTBEeHHasl
ormmoOKa.

OtrieHKa «4» CTaBUTCS, €C/I: OTBET HEeTOJHbIN WK J0MyIeHo He 6osiee BYX HeCyllleCTBeHHbIX
OIIMOOK.

OneHKa «3» CTaBUTCS, ec/u: paboTa BBITIOJIHEHA He MeHee ueM HarloJIOBUHY, JIOMyIeHa O/fHa
CylecTBeHHast OIIMOKA U TIPH 3TOM [IBe-TPU HECYIIIeCTBEHHBIE.

OreHKa «2» CTaBUTCs, ecM: paboTa BbIMOJHEHA MeHbllle, YeM HaroJIOBUHY WM COJI€P)KUT
HECKOJIBKO CyII[eCTBEHHBIX OIMOOK, 100 paboTa He BBIMOTHEHA.

[lpy olleHKe BBLITIOJIHEHUS] TMCbMEHHON KOHTPOJBbHOM paboThl HEoOXOJUMO yUUTHIBATh
TpeboBaHus equHOTO opdorpaduyeckoro pexxuma. OTMeTKa 3a UITOTOBYIO KOHTPOJIBHYIO paboTy
KODPEeKTHpPYeT Ipe/lIeCcTBYIOLME MPY BbICTaB/IEHUM OTMETKH 3a YeTBEepTh, [OMYroJue, rof.
O1ueHKa TecTOBBIX padoT

TecTbl, cocTosllje M3 TSATH BOIMPOCOB MOXKHO MCIIO/Ib30BaTh I10C/IEe H3Yy4YeHUs KaK[Ooro
MaTepuana (ypoka).
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Tect n3 10—15 BOIIPOCOB UCIIO/b3YeTCs /I [IepUOAUUECKOr0 KOHTPOJIS.
Tect u3 20—30 BOIPoCOB HEOOXOAUMO HCTIO/IB30BaTh /IJIS UTOTOBOT'O KOHTPOJIS.
IIpu orjeHMBaHMM UCIIONB3YeTCS CIefyrollas 1Kaa:
[l TecTa U3 NSITU BOIIPOCOB
(0HeT ommmbOK — olieHKa «5»;
llomHa oimbKa — o1jeHKa «4»;
I0mBe ommbOKM — oIjeHKa «3»;
00Tpu ommbKM — OLeHKa «2».
Hns Tecta u3 30 BOIpocoB:
(025—30 npaBU/IbHBIX OTBETOB — OL|eHKa «5»;
0019—24 nipaBU/IbHBIX OTBETOB — OL[€HKA «4»;
(012—18 npaBU/IbHBIX OTBETOB — OL|eHKa «3»;
(0meHblIe 12 rpaBUIBHBIX OTBETOB — OLIEHKA «2».
Ornenka pedepara
Pecepar orjeHrBaeTCs Mo C/ieAyHOIIUM KPUTEPHUSIM:
[0cobntoaenre TpeboBaHMi K ero 0hOpMIIeHHIO;
[lHeo6X0AMMOCTb U [OCTAaTOYHOCTH [Jisi PACKPBITUS TeMbl TIPUBEJEHHOW B TeKCTe pedepara
vH(popMaLy;
[0ymenue obyuarorjerocsi CBOOOHO M3/1araTb OCHOBHBIE H/leH, OTPaKeHHbIe B pedepare;
[0criocobHOCTH 06yUarolerocs MOHATL CYTh 3a/jlaBaeMbIX UeHaMU aTTeCTallMOHHON KOMUCCUA
BOIMPOCOB U C()OPMY/IMPOBATh TOYHbIE OTBETHI HA HUX.
®OPMbI OPTAHU3AIINN OBPA30OBATEJ/IBHOTI'O ITPONECCA

OcHoBHO# (hopMO#i opraHu3anuy yueOHOro Tpoliecca sSBIseTCs YPOK B paMKax K/IaCcCHO-
yPOUHOM cucteMbl. B KauecTBe [IONO/NIHWTENBHBIX (OPM  KCIIO/IB3YeTCS  CUCTEMaA
KOHCYJ/IbTalJMOHHOU MO/ ePIKKH, JIOTIO/THUTEe/TbHBIX VIHIUBU/lya/IbHBIX 3aHATUH,
caMmocTosiTeslbHasi paboTa ydyaluxcsi C HCTOb30BaHHWEM COBPeMeHHBbIX WH(OPMAaLMOHHBIX
TeXHOJIOTUH, BHEYPOUHasl [esITeJIbHOCTD I10 IpefiMeTy.

O6mme ¢opMbl opraHv3aluu 00yyeHHsi: WHAWBWAYyalbHasi, TapHas, TIPYIOBas,
KOJIJIeKTUBHas1, (pOHTasbHasi, KOTOpble pean3yoTCsl Ha ypOKe, B IPOeKTHO-UCC/Ie/j0BaTeIbCKOM
pabore, Ha ceMuUHapax, KOHpepeHLUsIX, IKCKYPCHUsIX, TIPU MPOBejeHUH J1TabopaTOPHBIX OMbITOB U
NIpaKTHUeCKUX paboT, Ha 3aHSATHSX 7IEKTUBHBIX U CIIELIKYPCOB U T.JI.

Tumbl ypoOKOB: yPOKHM «OTKDBITHs» HOBOTO 3HAHHWS; YPOKA OTPabOTKH YMeHWHd WU
pedekcuy; ypokKu 0011{eMeToJ0/I0THIeCKON HarlpaB/IeHHOCTH; YPOKY Pa3BUBAOLEro KOHTPOJIS.

@dopMmbl opraHu3aLyy yueOHO-1CC/Iel0BaTeTbCKOM JesaTelbHOCTH Ha yueOHbIX 3aHATUSX:
YPOK-HCCIeZloBaHe, YPOK-1abopaTopusi, YpOK-TBOPUECKHI OTuYeT, ypOK u300peTaTenbCTBa,
YPOK-3alllUTa MCC/Ie/0BaTe/IbCKUX MPOEKTOB, YPOK-3KCIepTH3a, YPOK «[laTeHT Ha OTKpbITHUE»,
YPOK OTKPBITBIX MBIC/IEH, yueOHBIN SKCIIEPUMEHT, [OMalllHee 3aZiaHue HCCIIe/I0BaTebCKOTO
XapakTrepa.

TEXHOJIOI'YM OBYUYEHUA

dopMUpoBaHUI0 HeOOXOAUMBIX K/IFOUEBBIX KOMITeTEHLIUM CIIOCOOCTBYET UCI0JIb30BaHUe
COBpeMeHHBIX 00pa30BaTebHBIX TEXHOIOTHI WX 3JIEMEHTOB 3THX TeXHOJIOTHM:

- TeXHOJIOTUU TP06/IeMHOT0 00yUeHus;

- TeXHOJIOTHs 00yueHHs1 Ha TIpUMepe KOHKPEeTHBIX CUTYaLUii;

- TeXHOJIOTHsI pa3BHBaloIIero o0yueHus;

- rexHosorusi PKMUYIT (pa3BuTusi KpUTHUYECKOTO MBIIILJIEHUS Uepe3 UTeHre U MUChMO);
- TeXHOJIOTHsI IPOEKTHOW U UCC/Ie[J0BaTe/IbCKOM JlesiTe/TbHOCTU 00yUaroImxcs;

- UKT-TexHomnoruuy;

- AMT-texHonorus (guAakTUuecKass MHOTOMepHasl TeXHOJIOTHS);

- I1efjaroruka COTpyAHUYeCTBa;

- TeXHOJIOTMM JUCKYCCUI U JUaI0rOBble TeXHOJIOTHH;

- TEXHOJIOTUS Pa3BUBAKOLMX UCC/IeoBaTenbCKUX 3ajau (TPU3);
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- 310pOBBhecOeperaroLie TeXHOTIOTHH;

- TeXHOJIOTUM UHAUBU/YaTbHOTO 00yUeHus;

- TEXHOJIOTHsI TPYTIIIOBOTO 00yUeHuss;

- TeXHOJIOTUU UHTErpPUPOBAHHOTO 00yUeHMs;

- TEXHOJIOTHSI Pa3HOYPOBHEBOTO 00yUeHwus;

- TeXHOJIOTHsI UTPOBOT'0 00yueHMs;

- TpajuLMOHHble oOpa3oBaTenbHbIE TEXHOJNOTMA W JIpyTHe, KOTOpble Tiejaror CuhTaer
1jesiecooO6pa3HbIM NPUMEHSITh B CBOell pabore.

MEXAHHN3MbI ®OPMUPOBAHNS YHUBEPCAJIBHBIX YUEBHBIX JTEVICTBUM

YHuBepcasbHble yueOHbIe ZielicTBUSI (GOPMUPYIOTCS B paMKax yueOHBIX TpeJMeTOB, B
ToM uncie U npeamera XMMUS. MexaHusMbl uX (OPMHPOBAHHS 3a/I0’Ke€Hbl B UeTbIpex
MeTaripe/JIMeTHbIX NIPOrpaMMax, BKJIFOUeHHBIX B IPOrpaMmy 00pa30oBaTeTbHOTO YUpeX/eHUs:

1. TTporpamma «®opMUpOBaHMe YHUBEPCATBHBIX YUeOHBIX 1eHCTBHIN»;

2. ITporpamma «@opmupoBanre MKT-KomMreTeHTHOCTH 00yUaroIIiXCsi»;

3. IlporpamMma «OCHOBBI yueOHO-UCCIeJ0BATENbCKOM U TIPOEKTHOM /1eITe/TbHOCTH»;
4. ITporpammbl «OCHOBBI CMBICTIOBOTO UTE€HUs U paboTa C TeKCTOM»

YcnoBuss u cpeactBa ¢GopmupoBanus YY/|: memarorndeckoe obOieHue, ydeOHOe
COTPYJHUUECTBO, COBMECTHAsl J[esaTe/IbHOCTb, Pa3sHOBO3PAaCTHOe COTPYAHUYECTBO, IPOEKTHast
JleaTeIbHOCTb  Kak  (opMa  COTPYJHMYECTBA, [JUCKYCCUH, TPEHWHTH, OOUMi 1puem
Jl0Ka3aresbCTBa, pedIeKCHsl.

MN3MEHEHNSA, BHECEHHBIE B ABTOPCKYHO ITPOI'PAMMY

B uesnom copepkaHue faHHOM paboueli mporpaMMbl COOTBETCTBYeT aBTOPCKOM
nporpamMmMe. OCHOBHOe OT/IMUMe ee OT aBTOPCKOW COCTOUT B cieAyroiem: B nporpamme O.C.
labpuensiHa TpakTHYeckre pabOThI CTPYIIUPOBAHbI B OJIOKM — XUMHUECKHe TPaKTUKYMbI,
KOTOpBbIe TIPOBOJSATCS TIOC/Ie U3y4YeHHUs] HeCKOJIbKUX pa3fieioB, a B paboueil mporpaMme 3TH ke
npakThyeckre paboThbl AAIOTCs MOC/e M3yueHHUsl TeOpeTHUeCKOro mMaTepuasa 1o JJaHHOUM TeMe.
OTO U3MeHeHNe I103BOJIseT:

[myuliiie 3aKpenuTh TeOPeTUYECKUI MaTepyas Ha NPaKTUKE;

JoTpaboTaTh rpakTHUecKre yMeHHsI ¥ HaBbIKW B HETIOCPe/ICTBEHHOM CBSI3H C TeOpHeH 110 TeMe;
[5KOHOMMTE BpeMss Ha UCK/IKOYEHUM [OTOJIHWTE/bHOIO II0BTODEHUs] TeOpuM Iiepef
MpaKTHUYeCcKoi paboToH.
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