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ITossicHuTe/ILHAA 3amMCKa.
Pabouast mporpamMma /iyt 8 KJlacca 1o XMMUM pa3paboTaHa Ha OCHOBe C/ie[[yHOI[UX HOPMAaTHBHO — IMPABOBBIX
JOKYMEHTOB:
1. ®epepanbHbIii 3ak0H «O6 obpa3oBanny B Poccuiickoit ®epeparpm» ot 29.12.2012 Ne273 —P3.
2. Tlpuka3 MunHoOpHayku oT 17.12. 2010r. Ne 1897 «O6 yTBep>kaeHnH U BBefieHUH B fietictBue PI'OC
0O00»
3. Tlpuka3z MunHob6pHayku oT 17.05.2012 Ne 413 «O6 yTBepx/jeHUN U BBeeHHHU B feiicTBrue ®PI'OC
cpenHero( TIO/HOT0) 0011[ero 06pa3oBaHUs»
4. TIucemo MunKcTepcTBa 0Opa3oBaHus U HayKu P® ot 19 anpens 2011r. Ne03-255 «O BBeeHUU
(benepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTe/IbHBIX CTaHAAPTOB 00I1ero 06pa3oBaHMs»
5. Ilpuka3 Muno6pHayku Poccum ot 7 mronst 2012 1. Ne 24480 «O6 yTBepkieHNH (hesiepanibsHOTO
roCyJapCTBeHHOT0 00pa30BaTe/lbHOTO CTaHZAAPTa CpefiHero obiero odpa3oBaHuUs»
6. ®eaepasbHOTO roCyapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHAAPTa OCHOBHOTO 00I1[ero 06pa3oBaHuUs
(mpuika3 MunMcTepcTBa 06pa3oBaHus ¥ Hayku Poccuiickoit ®enepariuu ot 17 gekabps 2010 r. Ne 1897)

7. TlpuMepHBIe IPOrpaMMBI TI0 yUeOHBIM MpeiMeTaM (eiepasbHOr0 6a3uCHOTo yueOHOro TyIaHa.

8.. .ABtopckoii iporpammbl O.C. 'abpuensHa (I'abpuensa O.C. nporpamma Kypca xumuu st 8-11
K/1accoB 0011jeo00pa3oBaTeibHbIX yupexxaenuid M: [Ipoca,2010r).

9... OcHOBHO}1 00pa30BaTeIbHOM NPOrpaMMbI OCHOBHOTO 00111er0o 06pa3oBaHusl.

10. Yue6Horo yiana MBOY OCOIII Ne6 um. B.A. CyneBa Ha 2021-2022yueOHblii TOI.

IanHast pabouast mporpamma 1o XxuMuu Jyist 8-9 kiacca cocrarsieHa Ha ocHoBe OOIT OO0
MBOY O COIL Ne6 um. B.A. CysnieBa 1 € y4éTOM MeTOAMYECKHMX PEKOMEHAALIMM 10 CO3aHUI0 U
(bYHKIIMOHMPOBaHUIO B 001je00pa3oBaTe/bHbIX OpraHU3alvsX, PACIOIOKEHHBIX B CeTbCKOU
MECTHOCTH U MaJjIbIX TOpPO/iaX, LIEHTPOB 00pa30BaHUsI eCTeCTBEHHO-HAYYHOU W TeXHOJOTHUHOU
HamnpaB/iieHHocTed  («Touka  pocra») (yTBep)kK[eHbl  pacropsbkeHueM  MuHucTepcTBa
npoceelenus: Poccurickort @epepauyu ot 12.01.2021 r. Ne P-6) u npesycMaTpuBaeT npoBe/ieHre
YPOKOB U MPAKTHUeCKUX paboT C UCIo/b30BaHWeM 000pyAoBaHus LieHTpa « Touka pocTta»
[Tporpamma paccuvrtaHa Ha 70 uvacoB (2 uvaca B Hefento). JlaHHas mporpaMma KOHKPeTU3UpYyeT
coJiep>KaHue CTaHfapTa, AaéT pacrpefieneHrde yueOHBIX UacoB IO pa3fienaM Kypca, Moc/iefjoBaTe/IbHOCTh
W3yUeHUs TeM U pa3ZiesioB C YUETOM MeXXIPeAMEeTHBIX U MpeJIMeTHBIX CBsI3eH, JIOTUKU yueOHOTo Tpoliecca,
BO3PaCcTHBIX 0COOEHHOCTEH yuaruxcsl.
Xumus, KaK OfIHa W3 OCHOBOIIOJIArarolx 00/acTell ecTeCTBO3HAHUS, SIBJIIETCS HEOThEMJIEMOM
YacThi0 00pa30BaHUs IKOJILHUKOB. KaXK/[blii ue/loBeK KUBET B MHUPE BeIIeCTB, IIO3TOMY OH JIO/DKEH UMETh
OCHOBBI (yH/|JaMeHTa/lbHbIX 3HAHUW MO XUMUM (XMMUYecKasi CUMBOJIMKA, XUMUYeCKUe TMOHATHS, (DaKThI,
OCHOBHbIE 3aKOHBI U TEOPUH), TT03BOJISIIOIIME BbIpabOTaTh MpeJCTaB/IeH sl O COCTaBe BellleCTB, UX CTPOEHUH,
TIpeBpallleHHsIX, MPaKTUUeCKOM HCTIOb30BaHUH, a Tak)Ke 00 0MacCHOCTU, KOTOPYHO OHU MOTYT TIPe/ICTaB/IsITh.
W3yyasg XuMUIO, yuallyecss y3HalOT O MaTepuaJbHOM €[MHCTBe BCeX BeIeCTB OKPYJKalollero Mupa,
00yC/IOBJIEHHOCTH CBOMCTB BeIIeCTB WX COCTABOM M CTPOEHHEM, T03HaBaeMOCTH U TIpeJCcKa3yeMOCTH
XUMHAYeCKUX siBJIeHUH. V3yuyeHue CBOWMCTB BeleCTB W WX TIpeBpallleHu CrocoOCTBYeT pa3BUTHIO
JIOTUYEeCKOTO MBIIIEHNs], a MpakTUUeckasi paboTa ¢ BeljecTBaMu (ylabopaTOpHbIE OMBIThI) — TPY/OJIFOOUIO,
aKKypaTHOCTM M coOpaHHOCTH. Ha mpumepe XWMWHM yuallydecsi TOJyyalOT TIpe/CTaB/eHHsi O MeToJax
M03HaHUs], XapaKTePHbBIX /1JIs1 eCTeCTBEHHBIX HayK (9KCIIePUMEHTATbHOM U TeOPeTUUeCKOM).

Pabouasi mporpamMmMa y4eOHOro Kypca XUMHHU AJisi 8 Kaacca COCTaB/ieHa Ha OCHOBe IIprMepHoOM
MpOrpaMMbl OCHOBHOTO 001iero obpa3oBaHusi 110 XumMuu (0a30BbIM YPOBEHb) U MPOrpPaMMbl Kypca XUMUN
JUTs yuarquxcst 8 kaccoB o61eobpa3oBaTesibHbIX yupexkaenuii aetopa O. C. I'abpuensHa (2010 roza).

[aHHast mporpaMmMa BK/IO4YaeT 674acoB, T.K. HECKOJIBKO YaCOB MIPUXOJUTCS Ha Mpa3JjHUYHbIe JHU U
BBITOJIHEHHE TIPOrPaMMBbI JOCTUTAeTCs 3a CUeT YIJIOTHeHUs1 yueOHOro MaTepuara.

Copep>kaHue MpoOrpamMMbl HarpaB/ieHO Ha OCBOEHHWE YYall[UMUCS 3HaHWW, YMeHUN U HaBbIKOB Ha
6a30BOM ypOBHe.
Ienn usyuyeHns xumuu B 8 Kiacce:
* OCBOEHHE Ba)XKHEHIINX 3HAHUH 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMHH, XHMHUYECKOH CHMBOJIMKE;

* OBJIa/leHHe YMEHHSIMM Ha0/II0/|aTh XMMUYeCKHe SIBJIEHUs, MPOBOAUTH XUMHYECKHI 3KCIIEPHMEHT,
NpPOU3BO/UTH pacueTbl Ha OCHOBe XHUMHUYECKUX (hopMy/1 BelleCTB M ypaBHEHHM XHUMHYECKHX
peaknuu;
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* pasBUTHEe TI03HABATE/JbHBIX HHTEPECOB M MHTE/UIEKTya/lbHBIX CIOCOOHOCTEH B mporecce
NMpPOBeJAeHUs1 XHUMHUYECKOT0 3JKCIEPHUMEHTAa, CaMOCTOATE/TLHOr0 TpPHOOpeTeHHUs1 3HAHUHA B
COOTBETCTBHUH C BO3HUKAKIIUMH KM3HEHHBIMH MOTPeOHOCTIMM;

* BOCIIUTAaHHE OTHOIIEeHMA K XUMHH KakK K OJHOMY H3 (yH/JaMeHTa/JIbHbIX KOMIIOHEHTOB
€CTeCTBO3HAHHUSA U 3/IEMEHTY 001eue/10BeuecKoH Ky/IbTyphbl;

* IPUMEHEeHHe TOJ/IyUYeHHBIX 3HAaHUM W YMEHM# /i 0e30MacHOro0 WCIO/Ib30BAaHUS BelIeCTB H
MaTepuaioB B OBITYy, CeJIbCKOM XO03SIMCTBe U HA NMPOU3BOJACTBE, PellleHHUs] MPAKTHYeCKUX 3afay B
MOBCeIHeBHOMN >KM3HHU, NpeAyNpex/JeHus sBJIeHUH, HAHOCAIUX BpeJ 3[A0POBHI0 Ue/l0BeKa H
OKpYy>Karmoiieii cpepe.

3agauu:

1.CopMrpoBaTh 3HaHWE OCHOBHBIX MOHSITUN 1 3aKOHOB XUMUU;
2. BocrnwmteiBaTh 0011I€UE/I0BEUECKYIO KYIBTYPY;
3. Yuurs Hab/t0/1aTh, MPUMEHSATH MMOTyUYeHHbIe 3HAHUS Ha MPaKTHKe.
JIMUHOCTHBIMM pe3y/IbTaTaMM H3yueHHUs TpeiMeTra «XUMHs» B 8 Kjacce SB/SIOTCS C/Ie[yroLue

YMEHUS:

® (0CO3HaBaTb €[VHCTBO U L|eJIOCTHOCTb OKPY’Karol[ero MUpa, BO3MOXXHOCTHU ero ro3HaBaeMOCTH U
00BSICHIMOCTH Ha OCHOBe [JOCTH)KEHUM HayKW;

®* TMOCTENMEHHO BBICTPAMBATh COOCTBEHHOE I[€JIOCTHOE MHPOBO33PeHHeE: 0CO3HAaBaTh
NMOTPeOHOCTH U FTOTOBHOCTH K CaM000pa30BaHUIO, B TOM YHC/Ie M B PaMKaX CaMOCTOSTe/TbHOM
JiesITe/IbHOCTH BHeE IIIKO0JIbI;

® OlIeHHBATh >KW3HEHHbIE CUTYyalldd C TOUKU 3peHHs 0Oe30macHOro obpasza »KH3HH M COXPaHeHUs
30POBbS;

® OI[eHHMBATh KO/IOTHUECKHI PUCK B3aMMOOTHOILIEHUH Ye/I0BeKa U MIPUPOABIL.

¢ (¢opMHpoBaTh IJKOJIOTHYECKOe MBIIUIeHHE: YMeHHe OLIeHHBATh CBOI /IeSTeIbHOCTh H
MOCTYNKM APYTHX JIIO/iel C TOUKH 3peHHs] COXPaHeHHUs OKPY)Kalowieil cpefibl - rapaHTa XU3HH
U O/1aromo/1yuus Jirojei Ha 3emiie.

MertanpegMeTHBIMHM  pe3yjbTaTaMd  MU3y4yeHUs Kypca «XWMHsD»  sIBAseTcsl  ()OpMHpOBaHHe
YHHBepCa/lbHbIX YueOHbIX AeiicTBuil (YY /).

PeayasmugHble Y YT

® CaMoOCTOSATE/IbHO O0HApy)XMBaTh U (POPMY/IUPOBATH y4eOHYI0 MPOO/ieMy, OMpeAe/ATh Le/b
y4eOHO#1 iessTe/IbHOCTH;

* BBIJBUTaTh BEPCUM pelleHUsi MP00/ieMbl, 0C03HABaTh KOHEUHBIH pe3y/ibTaT, BbIOMPATh W3
MPe//I0KEHHBIX U HICKATh CAMOCTOATETHbHO CPeJCTBA JOCTH)XeHUs I[e/TH;

® cocTaB/IATH (MHAMBUAYA/IHLHO WIH B IPyINe) IJIaH PellleHus Mpo0/ieMbl;

* pa0oTas Mo IJ/IaHy, CBePATh CBOH JIEHCTBHUS C Le/IbI0 U, PH HE00X0AMMOCTH, MCIPAB/IATH
OIIMOKH CaMOCTOATE/ILHO;

* B fAMa/iore C y4HMTe/JleM COBepLIeHCTBOBATh CaMOCTOSATE/IbHO BbhIPaOOTaHHbIE KPHTEPUH
OI[€HKH.

HosHnasamenbHble YY/I:

* aHaA/IM3UPOBATh, CPAaBHHBATh, K/AaCCH(PUIUPOBATL W 0000maTh (AKTbI U SBJICHHUSA.
BbISB/IATE NPUYUHBI U CJIEJCTBUA MPOCTHIX SIB/IEHU.

® OCYILIECTB/IATh CPaBHEHHe, K/JAACCH(UKALMIO, CaMOCTOATE/ILHO BBHIOMpPAasAs OCHOBAHUSA W
KPHUTEPHUH /I YKa3aHHBIX JIOTHYECKHX OmepaLiuii;

® CTPOWTBH JIOTHYECKOe pacCy)K/ieHHe, BK/IIUaollee YCTaHOB/IEHHEe MPUYHHHO-C/Ie/ICTBeHHbIX

CBfAA3eH.

C03/]laBaTh CXeMaTHYECKHe MO/Ie/TH C BbI/Je/IEHHEM CYI€CTBeHHbIX XapAaKTEPUCTHK 00BheKTa.

COCTABJIATH TE€3MChI, Pa3/IMUHbIE BU/IbI IVIAHOB (MPOCTBIX, C/IOXKHBIX H T.IL.).

npeo0dpa3oBbIBaTh HHGOPMALMI0 U3 0JHOT0 BH/A B JIpyroi (Tad/MIly B TEeKCT | Mp.).

yMeTh OMNpeAe/siTh BO3MOXHBbIE MCTOYHHKH HEO0XOAMMBIX CBeJeHUH, MPOM3BOJUTH MOMCK

uH(OPMaLNH, AHA/TU3MPOBATH U OLICHUBAThH €6 J0CTOBePHOCTh.



KommyHukamugnble YYJI:

CamocCTosATe/IbHO OPraHN30BbIBATH yue0HOe B3aMMO/eHCTBHe B rpymie (onpejeaaTh 00Iiue e,
pacnpe/eisiTb poJi, J0roBapUBaThCs APYT C APYrom U T.J.).

IIpegMeTHBIMU pe3y/IbTaTaMM U3yuyeHUs TIpeJiMeTa SIB/ISIOTCS C/leflyIoliie YMeHUs:
® 0CO3HAHHUE PO/IU BelleCTB:

- oTpe/ie/ISiTh PO/b Pa3/IMYHbIX BeILeCTB B IPUPO/ie U TEXHUKE;

- 0OBSICHATD POJIb BeIlleCTB B UX KPYTOBOPOTe.

® paccMOTpeHHe XMMHYeCKHX NMPOI[eCCoB:

- IIPUBOUTE IPUMeEpbl XUMHUUECKUX IIPOLIECCOB B IIPUPOJE;

- HaxXOJUTb 4YepThbl, CBHU/ETENbCTBYIOIMe 00 OOLMX TMpHU3HAKaX XMMHUYECKHUX TIPOLIeCCOB M HX

pasnuusx.

* HCNO/Ib30BaHHe XMMHUYECKUX 3HAHUH B OBITY:

— 00BSCHATL 3HAUCHUE BelleCTB B XKU3HU U XO3SIMCTBe Ye0BeKa.

® 00BSICHATH MUP C TOYKH 3PeHUs XUMHH:

— [Nepevyuc/isaTb OTJIMYHUTE/IbHbIE CBOMCTBA XUMHUUECKUX BeIleCTB;

— pasnuuaTb OCHOBHbIE XMMUUECKHe MPOLIeCChl;

- oTIpe/ieNISiTb OCHOBHbIE K/1aCChl HEOPraHUUeCKUX BellecTB;

- IOHUMAaTb CMBIC/T XUMUUECKUX TEPMUHOB.

* 0BJ/Ia/leHHe 0CHOBAMHU MeTO/I0B MO3HaHHs, XapaKTEePHbIX /I/If eCTeCTBEHHBIX HayK:

- XapaKTepu30BaTb MeTO/bl XUMHUECKON HayKH (Habmo/ieHre, cCpaBHeHHe, JKCITIePUMEHT, U3MepeHue)

Y UX POJIb B II03HAaHUU [IPUPO/BI;

- IPOBOZIUTH XMMHUYECKHe OTbITHI U SKCIIEPUMEHTHI U 00bSCHSATH X pe3y/IbTaThl.

® yMeHHe OI|eHHBATh IOBeJeHHe Ye/l0BeKa C TOYKHU 3peHUsl XMMHYecKod 0e30macHOCTH 1o

OTHOLIEHHIO K Ue/I0BeKY U IIPUpoJe:

- HCII0J/Ib30BATb 3HAHUA XHWMHWU IIPpU CO6JH-O,E[€HI/II/I MMpaBUJI HUCII0/Ib30BAHUA OBITOBLIX XUMUUECKUX

Tpernaparos;

— pa3/uuaTh oracHble 1 Oe3oracHble BelljecTBa.

PaGouass mporpaMMa NOCTpPOeHa Ha OCHOBe KOHLIEHTPHYECKOIr0 IOAXO0Ad. JTO JOCTHIAeTCH
NMyTeM BbIUIEHEHHS [UJAKTHYEeCKOH eJMHUIbI — XHMHYEeCKOro 3J/ieMeHTa - H /a/JbHelIem
YC/IO)KHEHHMHM ¥ PacIIMPeHHH ee: 3[eCh TAKOBHIMH BBICTYNAT (opMbI CylecTBOBaHHUs (CBOOOJHbIE
aToMBbl, MPOCThIe U C/IOXKHBbIE BellecTBa). B mporpamMMe yuuThIBaeTcsi peajM3anisa MeXNpeJMeTHbIX
cBs3eii ¢ KypcoM (pusukm (7 Kaacc) u 6uosorun (6-7 Kaaccel), r/e JaeTcsi 3HAKOMCTBO C CTPOEHHEM
aToMa, XUMHYeCKO# opraHu3aljueil KJ1eTKU U NnporneccaMy 00MeHa BellecTB.

OcHoBHO#1 (hopMoii opraHu3anyu y4eOHOro mpormecca siBJseTcsi KJIacCHO-ypoYHasi cucrema. B
KayecTBe JI0NO/IHUTe/IbHBIX ()OpM opraHu3anuy o0pa3oBarTe/bHOr0 Mporecca UCMoib3yeTcs cucTemMa
KOHCY/IbTaljHOHHOM MOJA/eP>KKH, HH/UBUAYA/IBHBIX 3aHATHI, CaMOCTOsITe/IbHAsA padoTa yJammxcs
HCI0/Ib30BaHHEM COBPeMeHHbIX HH()OPMAI[HOHHBIX TeXHOJIOT .

IIpeo6s1aparomeii popMoii KOHTPOJIA BBHICTYNAIOT MUCHbMEHHBIH (CaMOCTOATE/TbHBIE U
KOHTPOJ/IbHBbIe PadoThI) U YCTHBIH onpoc (cobeceoBaHme).



CopeprxaHue nporpaMmel
8 KJ/IACC
(2 u 8 Hedeno; ecezo 70u)

BBepgenue (6 u)

X¥MHs1 — HayKa O BellleCTBax, UX CBOWCTBax U MpeBpall{eHUsIX.

[ToHsiTHE O XMMUYECKOM 3jieMeHTe U (popMax ero CylleCTBOBaHHMS: CBOOOJHBIX aTOMax, MPOCTHIX U
C/IOJKHBIX BellleCTBax.

I[NpeBpaijenust BeljecTB. OTaMUMe XMMHAYECKUX peakLlyid OT (M3MYecKUx siBjieHWd. Posib XUMuu B
JKU3HU yesioBeka. Xemohumus u xemodoousi.

Kpatkue cBefjeHUs1 U3 UCTOPUM BO3HUKHOBEHUsS M pasBUTUs xumud. Ilepuog anxumuu. Ilondarue o
¢unocopckom kamHe. Xumusi B XVI B. PasButve xumum Ha Pycu. Posb OTeueCcTBEHHBIX YYeHbIX B
CTaHOBJIEHUM XMMHUeCKol Hayku — paboter M. B. JlomoHocoBa, A. M. Bytneposa, []. . Menpeneesa.

XyMHyeckasi CUMBOJIMKA. 3HAaKd XUMHUECKHUX 5/IEMEHTOB W TIPOMCXOXK/EHWe UX Ha3BaHUMU.
Xumnueckue ¢opmysibl. MHAeKcbl U K03 duimeHTsl. OTHOCUTEbHBIE aTOMHAsi U MOJIEKY/IsIpHasi MacChl.
Pacyet MaccoBOM [J0/1M1 XUMUYECKOI0 371eMeHTa 1o (hopMyJie BellecTBa.

Ilepuoguueckas cuctema xumuyeckux sjemeHToB [I. V1. MenpeneeBa, ee CTpyKTypa: Majble U
GosblIIMe TIepro/Ibl, TPYIITIBI M MOArPYMILI (T/1aBHas U obouHast). [leproanueckas cicTeMa Kak CripaBOuHOe
riocoOwue /17151 TOSTyYeHHsI CBe/IeHUH 0 XUMHUEeCKUX 3eMeHTax.

PacuetHble 3ajaum. 1. HaxoxjeHue OTHOCUTE/NILHOM MOJIEKY/ISIPHOM Macchl BellecTBa IO €ro
XUMHYecKoi (opmysie. 2. BbluncrieHMe MacCOBOM J0OMM XMMHUUECKOrO 3/leMeHTa B BellleCTBe IO ero
dbopmyie.

TEMA 1

ATOMBI XMMHUYeCKHX 3/ieMeHTOB (10 u)

ATOMBI Kak (popMa CyIl|eCTBOBaHHSI XUMHYECKHUX 37eMeHTOB. OCHOBHble CBe/leHUs] O CTPOEHUU
aToMOB. [lokasaTenbCTBa CIOXHOCTM CTpoeHHsi aToMoB. OmnbiTel Pe3sepdoppa. [lnaHetapHass Mopesnb
CTpOeHUs aToMa.

CocTaB aTOMHBIX $ijep: NPOTOHbI W HEUTpPOHbl. OTHOCWTeNbHas aTOMHas Macca. B3aumocBs3b
TIOHSITUM «TIPOTOH», KHEUTPOH», «OTHOCUTE/IbHAsA aTOMHAasi Macca».

3MeHeHHe urc/ia IPOTOHOB B sifipe aToMa — 00pa3oBaHUe HOBBIX XUMHUUECKHX 37IeMeHTOB.

V3MeHeHMe YnC/ia HEUTPOHOB B sifipe aToMa — obpa3oBaHue u30ToroB. CoOBpeMeHHOe OTIpe/ieieHre
MOHATUS «XUMUYECKUH 371eMeHT». VI30ToMbI Kak pa3HOBU/JHOCTHA aTOMOB O/IHOTO XMMHUYECKOI0 3/IeMeHTa.

OnekTpoHbl. CTpoeHHE 3/IeKTPOHHBIX O0OOUeK aTOMOB XHUMHUYeCKHX 3jeMeHTOoB Ne 1—20
nepuoguueckor cucremsl [I. . MenpeneeBa. [IoHsiTMe O 3aBepllIeHHOM M He3aBepIIeHHOM 371€eKTPOHHOM
C/10e (3HepreTU4eCKOM ypOBHe).

ITepuonguueckass cucrtemMa xumMuueckux osiemeHToB /[I. WM. MeHgerneeBa ¥ CTpOeHUEe AaTOMOB:
¢bu3nyecKrii CMbIC/ IOPSIIKOBOTO HOMepa 3/1eMeHTa, HoMepa TPpyIIbl, HOMepa Meproja.

V3meHeHMe ynciia 3/1eKTPOHOB Ha BHeLLHEeM 3/IeKTPOHHOM YPOBHEe aTOMa XMMHUYeCKOro 3/ieMeHTa —
oOpa3oBaHMe TI0JIOXKUTE/BHBIX M OTPUL[ATeNbHBIX MOHOB. VIOHBI, 00pa30BaHHBIE aTOMaMH MeTAa/UIOB M
HeMeTas10B. [IpuurHbI U3MeHeHUs MeTa/VInyeCKUX ¥ HeMeTa/l/IMueCKUX CBOWCTB B NepUO/ax v rpyrnax.

Ob6pa3oBanve OMHApHBIX coefuHeHMH. [loHATHE 00 MOHHOM CBs3u. Cxembl 0Opa30BaHMs MOHHOM

CBSI3U.
B3aumoyieiicTBe aTOMOB XMMHUYECKHX 3/IEMEHTOB-HEMETa/lIoB Mex7ay co0oii — obpa3oBaHue
JIByXaTOMHBIX MOJIEKYJI TIPOCTBIX BelljecTB. KoBasieHTHasi HeroJisipHasi XMUMHUYecKasl CBsi3b. JJIeKTPOHHbIE U
CTPYKTYPHBbIe (hOpMY/JIbI.
B3aumoyielicTBe aTOMOB XMMHUYECKMX 3/IeMEHTOB-HEMeTaloB Mexzy coboii — obpa3oBaHue
OVHApHBIX COeIMHEHUI HEeMeTa/lIoB. DJIeKTPOOTPULATe/IbHOCTh. [I0HSTHE O KOBa/IeHTHOM TIO/ISIPHOU CBSI3H.
B3aumogielicTBe aTOMOB XMMHUECKMX 3/1eMEHTOB-MeTalJioB Mexay coboli — obpa3oBaHue

MeTa/VNIMYeCKHX KPUCTA/IJIOB. [NoHsiTHE O METaIMYECKOU CBSI3H.
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JeMmoHcTpanuu. Mojen aToMOB XMMUYeCKUX 371eMeHTOB. [lepyuoanueckas crucreMa XUMHUYeCKUX
sneMmeHTOB /[I. 1. Menpesneesa.

TEMA 2

IIpocTeie BemecTBa (7 u)

[Toso>keHVe MeTanioB ¥ HEMETA/JIOB B MEPUOJUYECKOM CHUCTeMe XMMHUYeCKUx 3iemeHToB [I. U.
MengeneeBa. BakHelime npocThle BeleCTBa — MeTasl/Ibl: JKeJle30, aTFOMUHWMN, Ka/lbLIUM, MarHui, HaTpUM,
Kamuid. Obiue ¢pu3nyeckre CBOWCTBA MeTasl/IOB.

BakHeliIme TMpoCThie BelllecTBa — HEMeTa/lIbl, 00pa30BaHHbIE aTOMaMM KHCJIOpO/ia, BOJOPO/a,
asora, cepwl, Qocdopa, yrieposa. CrocOOHOCTb aTOMOB XWUMHUECKHMX 3/1eMeHTOB K 00pa3oBaHUIO
HECKOJIbKMX TPOCThIX BelleCTB — aJ/uIoTpomnusi. AJIJIOTPOIHble MoAuduKaluuu Kuciaopoza, docdopa u
osioBa. MeTannnueckie M HeMeTa/JIMYeCKHe CBOMCTBA MPOCThIX BellecTB. OTHOCUTE/NBHOCTb [e/IeHus
MPOCTHIX BEIeCTB HAa MeTa/l/Ibl U HEMeTasl/lbl.

[TocrosiHHast ABorazpo. KosmuectBo BeirjectBa. Mosb. MosisipHas Macca. MosspHbiid  00BemM
ra3oo0pa3HbIX BelrlecTB. KpaTHble e[WHUIIBI KOJMYECTBA Bel[eCTBA — MWIIMMOJIb W KHJIOMOJb,
MWITUMOJISIDHasE W KWIOMOJSIPHAasi MacChl BeILeCTBa, MWITUMOJISIDHBIM W KWUJIOMOJSIDHBIA  0ObeMbI
ra3000pa3HbIX BEIeCTB.

PacyeTbl ¢ MCro/b30BaHMEM MOHSITUM «KOJMYECTBO BeLeCTBa», «MOJIIDHAs Macca», «MOJISIPHbIN
00beM Ta30B», «IIOCTOSTHHAsE ABOTaZipo».

PacueTHbIe 3aja4H.

1. BoiunicsieHre MOJISIPHOM MacChl BellleCTB 110 XUMUYeCKUM (popMyJiaMm.

2. PacueTsl € UCMO/b30BaHUEM TOHITUN «KOJMYECTBO BeLeCTBa», «MOJISIpHasi Macca», «MOJISIpHbIN
00beM Ta30B », « TIOCTOSTHHAs1 ABOTa/[poO ».

Jemoncrpanuu. [TonyyeHre o3oHa. O6pasijpl 6esioro u ceporo os0Ba, 6enoro u KpacHoro ¢ocdopa.
HekoTopeie MeTa/ulbl M HeMeTa/l/lbl KOJMYeCTBOM BellectBa 1 Mosib. Mogenb MomsipHOro oObeMa
ra3o00pa3HbIX BelllecTB.

TEMA 3

CoeauHeHUs1 XMMHUYECKHX 3/IeMeHTOB (15 u)

CreneHb okucieHusi. OrpeziesieHHe CTeleHU OKUC/IeHWs] 3/1eMeHTOB TI0 XUMUUecKoul QopmyJie
coeauHenusi. CocraBneHve (opmys OWHApHBIX COeJUHeHWH, oOIMi criocod WX Has3biBaHWs. BuHapHbIe
COeJMHEeHUsI: OKCU/IbI, XJI0pU/bl, Cyibduabl U Ap. CocTaBieHue ux ¢popmyi. [IpeacTaBuTenu oKCUIOB: BO/a,
YIJIEKUCIIBIN Ta3 Y HeraileHast u3BecTb.lIpescTaBuTeny neTyuynx BOJOPOAHBIX COeJMHEHMI: XJI0POBOAOPO/,
Y aMMHaK.

OcHoBaHMs, UX COCTaB M Ha3BaHHWs. PacTBOpUMOCTb OCHOBaHHUI B Boje. Tabsuija pacTBOPUMOCTU
TUAPOKCUJIOB U coJier B Boge. [IpecTaBuTeny 1jenouen: ruIpOKCH/IbI HATPHs, Kaivs U KanbLus. [loHsTre o
KaueCTBEHHbIX peakUusix. IHAMKaTopbl. MI3MeHeHre OKpacKu MH/IMKATOPOB B I11eJIOUHOM Cpefie.

Kucnotsl, ux cocraB u Has3BaHus. Kiaccudukanus kucnoT. [lpefctaBuUTeny KHUC/IOT: CepHas,
coJIsiHas M a30THas1. MI3MeHeHMe OKpacKy MHAUKATOPOB B KUC/IOTHOM Cpeje.

Conm Kak NpoM3BO/IHbIE KUCIOT U OCHOBaHWU. VX cocTaB v Ha3BaHMs. PacTBOPUMOCTB CO/lel B BOJE.
[peacraBuTeNN COMeld: X/I0pU, HAaTpUsl, KapboHaT U ocdat KanbLysl.

AmMopHbIe U KpUCTalMuecKue BelllecTBa.

MeXMoneKy/IsipHble  B3aUMOZENCTBUS. TUIbl KPUCTA//IMUECKUX peLIeTOK: HOHHAas, aTOMHas,
MOJIEKYJ/ISIpHast U MeTajl/InuecKasi. 3aBUCMMOCTb CBOMCTB BeLL[eCTB OT TUMOB KPUCTA/IJTMYECKUX PELleTOK.

BelljectBa MOJIEKY/IIDHOTO M HEMOJIEKYJIIPDHOTO CTPOeHMs. 3aKOH TIIOCTOSIHCTBA COCTaBa ISl
BellleCTB MOJIEKY/ISIPHOTO CTPOEHMUSI.

YucTble BellecTBa W CMecH. [Ipumephl >KUAKHUX, TBepAbIX M Ta3000pa3Hbix cMmeceil. CBolicTBa
YKNCTBIX BeIeCTB U cMecei. Mx cocraB. MaccoBass u oObeMHasi O KOMIIOHeHTa cMecu. Pacuetsi,
CBsI3aHHbIE C UCII0/Ib30BaHUeM IOHSATUS «J0JIsD».

PacuerHsbie 3agaun. 1. PacueT maccoBoidi M 00BeMHOU fosieli KOMIIOHEHTOB CMECH BelecTB. 2.
BrlurcnieHrie MacCcoBOM [0/M BellleCTBa B pacTBOPe 0 M3BECTHOM Macce pPaCTBOPEHHOTO BelllecTBa U Macce
pactBopuTesisi. 3. BbluMcieHHe MacChl PAcTBOPSIEMOTO Bel[eCTBA W PaCTBOPUTENs], HeOOXOAMMBIX [IIst
TIPUTOTOBJIEHUS OTIpe/ie/IeHHOM MacChl PaCTBOPA C M3BECTHOW MaCcCOBOM [j0J1ell paCTBOPEHHOTO BeIlleCTBa.

JdemoHcTpamuu. OOpa3ubl OKCHZOB, KWC/IOT, OCHOBAaHWMM M cosed. Mogenu KpUCTa/UTMUecKuX
peLleToK XJI0pU/ia HaTpusi, anmasa, okcuga yriaepoga (IV). B3peiB cmecu Bogopoja ¢ Bo3ayxoM. CriocoOsI
paszenenusi cMeced. JIMCTUISALMSA BOJBI.



JlabopaTopHbIe ONBITHI.

1. 3HakoMCTBO € 0Opa3liaMH BeIeCTB Pa3HbIX K/IaCCOB.

2. Pa3pienenue cmeceil.

TEMA 4

H3meHenus, npoucxoasiiue c Bemecrsamu(10u)

[ToHsiTMe sB/EHUA KaK W3MEHEHWH, MPOUCXOJAIIMX C BellecTBaMH. SIBleHus, CBsSI3aHHble C
V3MeHeHVeM KpHCTa/lJIMUeCKOro CTPOeHUsl BellecTBa IPU IIOCTOSIHHOM €ro cocraBe, — (hu3nueckue
sByeHys. Pusnueckue SBAEHUS B XUMMU: AUCTWIIALMSA, KPUCTa/l/M3allvsi, BbIapvBaHWEe K BO3TOHKA
BELL|eCTB, LIeHTPU(PYTrUpOBaHue.

SlBnenus;, cBsi3aHHble C M3MEHEHMEM COCTaBa BellecTBa, — XUMMUecKue peakuyu. [IpusHaku u
yCJIOBUSI TIPOTEKAHUSI XUMUUeCKUX peakiuil. [ToHsiTie 00 9K30- W SHJOTEPMUUECKHX peakLusx. Peakiuu
rOpeHus1 KaK YaCTHbIM CTyuyail 5K30TepMUUeCKUX peakLidi, MPoTeKaroliX C Bbljle/IleHHeM CBeTa.

3aKOH COXpaHeHHsI MacChl BellecTB. XUMHUYeCKHe YypaBHeHMs. 3HaueHHe WHJAEKCOB U
K03 uieHToB. CocTaB/ieHMe ypaBHEHUN XUMUYECKUX PeakLvil.

PacyeTbl 10 XMMHYeCKUM ypaBHeHUsIM. PellleHve 3a7iau Ha Haxo)KJeHHe KOJIMYeCcTBa BelleCTBa,
Macchl WM 00beMa MPOAYKTa PeakLyH 10 KOJTMYeCTBY BelllecTBa, Macce Uan 00beMy MCXO/THOTO BeIlecTBa.
PacyeTs! C 1cI0/1b30BaHUEM MOHATUS «Z0JIs1», KOT/la UCXOZHOe BelecTBO JaHo B BH/e pacTBOpa C 3a/|JaHHOU
MacCCOBOH Zl0/1el paCTBOPEHHOI'0 BelljeCTBa WY COJEePIKUT OIpeie/IeHHYO [0JIH0 TIPUMeCer.

Peakuyu pasnoxxenust. [ToHsiTHe 0 CKOPOCTH XUMHUUECKHX peakuyi. Katanu3zatopsl. @epMeHTSI.

Peakuyu coeguHenvs. KaTamuriuueckre ¥ HeKaTaMTHUeCKUe peakuyi. ObpaTtumblie v HeoOpaTHUMbIe
peaxiuu.

Peakiuu 3amertieHusl. JNeKTPOXUMUYECKUN Psifi HampsDKeHWM MeTasuloB, ero WCIO/b30BaHUe [/
MPOrHO3UPOBAHUS BO3MOXXHOCTH MPOTEKAHUS peaklyii MeXXJy MeTa/ulaMd M pacTBOpamMH KUCJIOT. Peakijuu
BBbITeCHEHUsI OJHUX MeTa//IOB U3 paCTBOPOB UX COJIel APYTUMU MeTasl/laMu.

Peakiu o6meHa. Peakiu HeWTpanu3alyy. Y CJIOBUs MPOTeKaHUs peaklidii oOMeHa B pacTBopax o
KOHLIa.

Tunel XUMAYECKUX peakLuil (10 MPU3HAaKy «YMCJI0 M COCTaB MCXOJHBIX BeleCTB M MPOAYKTOB
peakiivn») Ha IpUMepe CBOMCTB BO/bl. Peakijus pasnoykeHusi — 3/71eKTPO/IU3 BO/bl. Peakiiuy coejJMHeHUsT —
B3aUMOJIEMCTBUE BOJbl C OKCHJAMU MeTa/ZIoB M HeMmeTa/uloB. lloHsATHe «ruApoKcuib». Peakuyu
3aMelleHUs] — B3aUMO/IeHCTBHE BOABI C IIIeJIOUHBIMHU U 11[e/I0YHO3eMe/IbHBIMU MeTasiiaMu. Peakiy ooMeHa
(Ha mpuMepe TUAPOM3a CyIb(ua aTFOMUHUS U KapOu/ia KaibLus).

PacueTHbie 3afaumn.

1. BblunciieHHe MO XMMUYECKMM ypaBHEHMsSIM MacChl WM KOJIMUYeCTBa BellecTBa IO M3BECTHOU
Macce WM KOJIMYECTBY BellleCTBa OJHOI0 U3 BCTYMAOLMX B PeaKL[1I0 BellleCTB UM MPOAYKTOB peaKiUu.

2. Boiuncsienne macchl (KoiMyecTBa BelllecTBa, 0ObeMa) MpoJyKTa peaklvd, ecjid M3BeCTHa Macca
HICXO/IHOTO BellleCTBa, COZleprKalllero orpezie/IeHHYO [0/ pUMeceil.

3. BelumncsieHre mMacchl (KOJiMUecTBa BellleCcTBa, 0Obema) MpoZyKTa peakldy, ec/ii U3BeCTHa Macca
pacTBOpa YU MaccoBasi /10J1s PACTBOPEHHOTO BelljeCcTBa.

JdemMoHcTpanuu. [Ipumepsl Gpu3nMUeckux sSIBIEHUN: a) riaB/ieHWe rapaduHa; 0) BO3roHKa voja Wiu
OeH30MHOM KUCJ/IOTHI; B) PACTBOPEHME TepMaHTaHaTa Kasus; r) AudGdy3us JyNIMCThIX BEIIeCTB C ropsiiei
JIAMIIOUKW  HakaiuBaHWs. [IpuMepbl XUMUUYECKMX sIBJeHWM: a) ropeHue warHus, ¢ocdopa; 0)
B3aUMO/IeICTBUE COJISHOM KWUCIOTBI C MpaMOpPOM WX MeJioM; B) monyueHue ruzpokcuga menu (II); r)
pacTBOpeHHe TOIYYeHHOr0 TUJPOKCHZA B KUC/IOTax; [) B3auMmogelctBue okcuza meaud (II) c cepHoit
KUCTIOTOW TIpPU HarpeBaHWH; €) pa3/ioykKeHWe TepMaHTaHaTa Kasus; )K) B3avMO/IeHCTBHe pa30aB/ieHHBIX
KUCJIOT C MeTa/lJlaMy; 3) pas/ioykeHue MepoKcH/ia BOJ0PO/a; 1) 3/1eKTPOJIN3 BOJbI.

JIabopaTopHbIe ONBITHI.

3. CpaBHeHHWe CKOPOCTM WCIlapeHHss BOAbl U CHOMpPTa MO MCUE3HOBEHUI0 UX Kareab Ha
¢unpTpOBanbHOM Oymare.

4. Okuc/ieHue MeJiv B TJIaMeHH CITMPTOBKU WU FOPeKH.

5. [TomyTHeHHe U3BeCTKOBOM BO/bI OT BbIJbIXaeMOI0 yIeKUC/I0ro rasa.

6. [TosiyueHure yrieKuc/ioro ra3a B3auMo/eMCTBUEM CO/ibl U KUC/IOTBI.

7. 3amellieHre Meiu B pacTtBope xsyiopuga meau (1) xxenesom.

ITpakTukym Ne 1

IIpocreiimue onepanyu C BelecTBoM (5 U)



1. TlpaBuia TexHHWKH Oe30MacHOCTH TpuU paboTe B XMMHYeCKOM KaOuHeTe. [Tpuembl oOpailieHus ¢
nabopaTopHeIM 000PYIOBAHMEM U HarpeBaTe/IbHBIMU MTPUOOPaMH.

2. HabmoieHust 3a M3MeHeHUsIMU, TIPOUCXOASILIUMHU C TOpsiilield CBeUOi, U X OIUCaHue.

3. AHa/m3 MoYBbI ¥ BOJBI.

4. [Ipu3HaKy XUMUUECKHX peakLiH.

5. IIpurotoB/ieHre pacTBOpa caxapa U orpejiejieHre MacCOBOU JJ0JI ero B pacTBOpe.

TEMA 5

PacTBopenue. PacTBopbl.

CBoiicTBa pacTBOPOB 3/1eKTPO/IUTOB (18 u)

PactBopeHue Kak (U3MKO-XUMHUUeCKUil rmpouecc. [loHATHe O rujapaTax M KpUCTa/UIOTHj[paTax.
PactBoprMocTh. KprBble pacTBOPUMOCTU KakK MOZe/b 3aBUCMMOCTH PaCTBOPUMOCTU TBEpPJbIX BeLeCTB OT
TemriepaTypbl. HachbilljeHHble, HeHachllljeHHble U TiepechillleHHble PACTBOPbI. 3HaueHWe pacTBOPOB [/t
MIPUPO/IbI U CeNbCKOr0 XO035IHUCTBA.

[ToHsiTie 00 37EKTPOMTUYECKON [UCCOIMALIMK. OJIEKTPOJUTHI U HE3TeKTPOIUThL. MeXaHU3M
JMCCOLIMAL[MU 37IeKTPOJIUTOB C Pa3/IMUHbIM TUIOM XUMMWYeCKOoW CBsi3u. CTerneHb 31€KTPOUTUYECKOU
muccornanuu. CUIbHBIE U C1abble 3/IeKTPOJTUTHI.

OcCHOBHBIE TIOJIO’KEHUSI TEOPUM 3JIEKTPOJUTUUECKOM AuccoLualu. VIoHHble ypaBHeHHsl peakLyil.
YcioBUs IPOTEKAHUS PeakLii 0OMeHa MeXXy 3JIEKTPOJIMTAMU 10 KOHIIA B CBeTe MOHHBIX MPe/[CTaB/IeHHH.

Knaccudukaiys MOHOB ¥ UX CBOMCTBa.

Kucnotel, ux knaccudukaims. [ucconuaiusi KUCJIOT M WX CBOMCTBA B CBeTe TeOpUU
3/IeKTPOJIMTUUECKON  Juccolpalvy. MoseKynsipHble ¥ HOHHble  YpaBHEHUS] peaklMil  KUCJ/IOT.
B3aumogencTBre KMC/IOT C MeTa/lJlaMH. DJIEKTPOXUMUYECKUN psifl HallpsDKeHWH MeTaslsioB. B3aumogelicteue
KHUCJIOT C OKCHUJaMU MeTa/uloB. B3anMopelicTBHe KUC/IOT C OCHOBAaHMSMM — peakLUsl HeWTpasiv3alyu.
B3aumo/ieiicTBe KHCIOT C CosisiMH. Vcrosib30BaHWe TaO/MIbl pAaCTBOPUMOCTH [ijii XapaKTePUCTHKH
XUMHUUECKHUX CBOWCTB KUCJIOT.

OcHoBaHus, uX Knaccudukanus. [uccouyalyds OCHOBaHUMM UM WX CBONCTBA B CBeTe TeOPUU
3/1IeKTPOJIMTUUECKON Juccouyanuu. B3aumogeiicTBue 0OCHOBaHUM C KMC/IOTaMU, KUC/IOTHBIMU OKCHJAMU U
consimu. Vicriosib30BaHUe TabJUIBI pAaCTBOPUMOCTH [I/Isl XapAKTEPUCTUKA XUMHUUECKUX CBOWCTB OCHOBaHW.
Pa3nokeHne HepaCTBOPUMBIX OCHOBaHMM MPY HarpeBaHUM.

Conu, ux knaccuduvKalys U JUCCOLMALMsl pa3/IMuHBIX TUMOB cosieil. CBolCTBa cosieli B cBeTe
TEOPUM 3/1EeKTPOJIMTUYECKOW Juccolalyu. B3aumogeiicTBue cosiell ¢ MeTaljlaMH, YC/IOBHUSI TIPOTEKaHUs
3TUX peakiuil. B3aumojeicTBre CoJiell C KUC/I0TaMH, OCHOBAHUSIMU U COJISIMH. VICIio/ib30BaHMe TabJTULIBI
PacTBOPUMOCTH /1/1s1 XapaKTePUCTUKA XMMUUECKUX CBOUCTB COJIEH.

O06o011eHMe cBeleHU 00 OKCH/aX, UX KIaCCU(DUKAIIMA U XUMHUUECKHUX CBOMCTBAX.

['eHeTMueckre psAbl META/ZIOB W HeEMeTa/uIoB. ['eHeTMueckas CBSI3b MeXJy Kjaccamu
HeOpraHUueCKHX BeIlecTB.

OKuCUTeTbHO-BOCCTAaHOBUTE/bHbIE  peakuu. OKUC/IWTenb U BOCCTAHOBUTEb, OKHUC/IEHUE U
BOCCTAHOBJIEHUE.

Peakiiuu MIOHHOTO 0OMeHa U OKUC/TUTeTbHO-BOCCTAHOBUTE/IbHbIE peakl[ui. CocTaB/ieHre ypaBHeHUM
OKHC/TUTeTbHO-BOCCTAHOBUTE/THHBIX PeaKliii MeTO/IOM 3/IeKTPOHHOTO OasaHca.

CBolicTBa MPOCTHIX BeleCTB — METa/ZIOB ¥ HEMETa/UIOB, KUC/IOT U COJield B CBeTe TpeJCTaBlIeHrH
00 OKHCTUTETbHO-BOCCTAHOBUTETBHBIX TIPOLIeCCaXx.

JeMoHcTpanuu. lcnbiTaHve BellecTB M UX pPacTBOPOB Ha 3/1eKTPONPOBOJHOCTb. [IBM>KeHHe
OKpallleHHbIX MOHOB B 3/IEKTPUUYECKOM Ti0jie. 3aBUCHMOCTb 3J/IeKTPOTIPOBOAHOCTH YKCYCHOM KHUCIOTBHI OT
KOHLIeHTpalui. B3aumojelicTBUe LIMHKA C CepoM, COJsiHOM Kuciotou, xnopuzoMm Meau (II). Topenue
MarHus. BzaumozencTBue XJIOpHOW U CePOBOJOPOJHOU BOJbI.

JIabopaTopHbIe ONBITHI.

8. Peak1iy, XapakTepHble [ijisi paCTBOPOB KUC/IOT (COJISTHOW M/IM CEepHOM).

9. Peakuy, XxapakTepHble [/l paCTBOPOB 11le/ioueli (TMAPOKCU0B HaTpUs W/ Kailus).

10. IMonyueHue u cBOMCTBa HEPAaCTBOPMMOTO OCHOBaHWS, HII. (ruapokcuzaa meau(1l)).

11. Peakuyu, XapakTepHble /i1l paCTBOPOB CoJjieil (Haripumep, A/ xjaopuzaa meu (II).

12. Peakuyu, XapakTepHble /il OCHOBHBIX OKCHU/IOB (Haripumep, /Jisi OKCH/a KasIbLus).

13. Peakuyy, XxapakTepHble /7151 KHCJIOTHBIX OKCHU/0B (HaripyumMep, [i/1s1 YIJIeKUC/I0ro rasa).

ITpakTuKym Ne 2



CBoiicTBa pacTBOPOB 3/IEKTPO/IUTOB (24)
6. CBOICTBa KUC/JIOT, OCHOBaHUM, OKCU/IOB U COJIeH.
7. PellleHye 3KCIIepUMEHTa/IbHBIX 3a/au.

YueOHo-MeTOAMYECKOeOOeCIeueHHEe U 000py/f0BaHHE
1. I'abpuensin, O. C. Xumusi. 8 knacc: yueOHUK 7151 001jeobpa3oBarenbHbIX yupexaerni [Tekcr] / 3. C.
[abpuensH. - M.: [Ipoda.
2. CbopHuK MaTepHrasioB TI0 peanu3anyy ¢esepassHOT0 KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHAapTa 001jero
obpa3oBaHus B 00111e06pa3oBaTe/bHbBIX yupexaeHusx Bosrorpazackoit obsactu [Tekcr]. -Bosrorpaz:
Yuurens.
3. I'abpuensiH, O. C. HactosibHasi KHUra yuuTesist. Xumust. 8 Knacc: metoandeckoe nocobue Tekcr] / O. C.
TabpuesnsH. - M.: Ipoda.
4. I'abpuensH, O. C. Xumusi. 8 Knacc: KOHTPOJ/IbHBIe U ripoBepouHble paboTsl [Tekct] / O. C. I'abpuesnsiH u
Ip. - M.: [Ipoda.
5. I'abpuensiH, O. C. Xumusi. 8 knacc: pabouast TeTpab K yue6Huky O. C. I'abpuensiHa [Tekcr] / O. Z.
TabpuensH, A. B. fmykosa. - M.: [Ipoda.
6. Hekpacosa, JI. . Xumusi. 8 Knacc: KapTouku 3azianuii K yuebnuky O. C. 'abpuensta [Tekcr] / 1. W.
Hexkpacosa. - Caparos: Jluien.
[JononHurenbHas muTepaTypa:
1. Zlenucosa, B. I' Matepuansl jj1s nogrotoBku K EI'D mo xvmMuu 3a Kypc 0cCHOBHOM 1IKosbl Teket] / B. T
Jenucosa. - Boarorpaz: Yuuresns.
2. MupwuHa, K B. Xumus. 9 Kiacc: TeCTOBbIe 3a/laHus Jjisl IOATOTOBKU K UTOTOBOM aTrTecTtaiuu Tekcr] /
H. B. lllupivHa. - Bosrorpaz: Yuuress.
3. HIupwuHa, H. B. Heopranuueckasi xumusi [ Dy1eKTpoHHbIN pecypc] / H. B. [lupiinHa. - D/1eKtoH.
TeKCTOBbIe, Tpad.u3B. [iaH. - Bosrorpag: Yuutens. - 1 snektpoH, ont.guck (CD).



KAJIEHJIAPHO-TEMATNYECKOE IVNTAHNPOBAHME

«Xumua» 8 Kjaacc

Ne  |Tema ypoka KorBo  |Buapl [ara
T HacoB KOHTPOJIS
IV1aH
BBepgenue 6
1. XuMusi — HayKa O BellleCcTBax, X CBOMCTBax U |1 becesa
TpeBpalLeHUsIX
2. [IpeBpaiieHus BelecTB. Poib xumuu B Ku3Hu |1
yesioBeKa.
3. Ipakmuueckas pa6oma 1.3HaKOMCTBOC 1 IT.p.Nel
nabopatopHbeIM 0bopyaoBanuem. [Tpaeuia Th
B XMMHWUECKOU 1abopaTopyu
4. [Teprogyueckas cucreMa XUMHUYECKUX 1
3JIEMEHTOB.
3HaKU XMMUYECKUX 3/IEMEHTOB
5. Xumnueckue ¢popmysbl. OTHOCUTe/IbHAs 1 XUM.
aTOMHasl ¥ MOJIEKYJ/IsIpHasi Macca JIUKTaHT
6. MaccoBas 07151 3/1eMeHTa B COeIMHeHUA 1 Pemenne
3a/a4
ATOMBI XMMHUUYECKHX 3/IEMEHTOB 10
7. OcHoOBHBIe CBeJleHUs1 0 CTPOeHUU 1
aTOMOB
8. M30TOnBIKaK pa3sHOBUIHOCTH aTOMOB 1
XUMHUUECKOT'0 3/IeMeHTa
9. OnekTpoHbl. CTpoeHUe 3/1eKTPOHHBIX 00010ueK |1 TecroBas
aTOMOB XMMHUYeCKUX 37IeMEeHTOB pabota
10. |ITepuopuyeckasi CMHCTeEMa XMMHUUYECKUX 1
5/IeMEHTOBU CTPOEHHe aTOMOB
11. |K/p 1. 3a 1 yeTBepTH 1 K.p.Nel
12. |MoHHas cBs3b 1
13. |KoBasieHTHasl HeroJispHasi XMMHUueckas CBsisb |1
14.  |KoBaneHTHas MoJisIpHasi XuMuueckasi Csib |1
15.  |Metannnueckasi cBsi3b. O0001IeHYE U 1
cucTeMaTU3allys 3HaHUM 110 TeMe «ATOMBI
XVUMUUECKUX 3JIEMEHTOB»
16. |PelieHue 3a/1au ¥ yrpa)KHeHUH 110 TeMe 1
«ATOMBI XUMUUECKHUX 3/IEMEHTOB»
IIpocthie BemecTBa
17. |IIpocTble BeljecTBa — MeTaJl/IbI
18.  |IIpocTbie Gecena
BellleCTBa —HeMeTasl/Ibl
19. |KomnuectBO 1 Pemmenue
BelllectBa. MoJib. MoJisipHast macca. 3a/a4
20. |MonsipHblit 1 18.11




O6BeM ra3000pa3HbIX BEIIECTB.

21. |Pewenue 3azau no ¢popmyuie. 1 C.p. 20.11
22. |O60o061ieHme 1 25.11
Y cucTeMaTtur3alusi 3HaHul 1o TeMe «IIpocTeie
BeleCTBa».
23. |KonTtposbHas pa6orta Ne 2. 1 K.P.Ne2
CoegquHeHHUsA XHUMHUECKHUX 3/IEMEHTOB 15
24. |CreneHb okuC/IeHUs. buHapHbIe 1
COoe/IMHEeHHsI
25.  |Oxkcupgpl. JleTyume BOAOPOZHBIE COeAMHEHUS 1
26. |OcHoBaHus 1
27.  |Kucnorsl 1
28. |Coma. 2 XumMuu.
g JTUKTaHT
30. |KoutposibHas padora Ne3 3a 2 uerBepTH 1 K.p.Ne2
31. |OcHoBHbIE 1
K/IaCChl HEOPTraHUUEeCKUX BeIIeCTB.
32. |AmopdHble 1
Y KPUCTA/IJTMYeCKre BellecTBa
33. |YwmcThle BellleCTBa U CMeCH 1
34. |Pa3nenenue cmeceit. OuncTKa 1
BelL[eCTB
35. |[Ipakmuueckas paboma Ne 2.0uncTKa 1 I1.P.No2
3arpsi3HeHHOM TTI0BapeHHOW COJTU
36. |MaccoBast u 0ObemMHast 1
J10J1s1 KOMTIOHEHTOB CMeCU
37. |lIpakmuueckas paboma 3.IIpuroroByieHye 1 I1.P.Ne3
pacTBoOpa C 3aJJaHHOM MacCOBOM Jjo/iel
pPacTBOPEHHOT'O Bell[eCTBa.
38. |KonTposibHasa patora Ned 1 K.p.Ne4 03.02
CoeuHeHUs1 XMMHYECKHX 3/IEeMEHTOB.
M3meHeHus1, npoucxojsiiye ¢ BelecrsaMu 11
39. | Xumuueckue peakLvu 1 05.02
40. |3aKoH cOXpaHeHUs 1 10.02
Macchl BeliecTB. XUMHUUeCKHe
ypaBHEHUsI.
41. |CocraByieHHe ypaBHEHUM XUMUUECKUX peakLvii C.p.
42. |PacyeTbl MO XUMUUECKUM YPaBHEHUSIM. pelieHue
337124
43. |PeweHue 33a/jay, C UCMO/Ib30BaHWEM ypaBHeHUN | 1 Pemennvie
XUMHAYECKHUX peakLiyi 3a7a4y
44. |KoutposibHas padora Ne 5. VI3MeHeHus, 1 K.P.Ne5
MPOMCXO/JSAIIHE C Bell[eCTBaMH
45. |Peakuuu pasnokeHus.Peakuyu coeyiHeHys 1
46. |Peakuuu 3amelLeHUs.
47. |Peakiuu obMeHa. Peltienue
YpaBHEHHUH.
48. | Tumbl XUMUUECKUX peaKlUii Ha Pemenne
TIpUMepe CBOMCTB BOJbI. YPaBHEHUH.
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49. |O6o6ieHre 1
Y CUCTeMaTU3alysl 3HaHUM
110 TeMe «Kiiaccel HeopraHM4eckyx BeliecTs. Tu-
TbI XMHUUECKUX peaKLiyi»
PacrBopenue. PactBopsl. CBolicrBa 21
PacTBOPOB 1eKTPO/INTOB
50. |PactBopeHMe Kak (pr3UKO-XMMUYeCKuii porecc. | 1
PacTBOprMOCTB
51. |D1eKTpOIUTHI ¥ He3/IeKTPOIUThI
52. |OcHOBHBIE N0J0XeHUS Teopuu I/
53. VloHHbIe ypaBHEHHs!
54 Pemenne ynpakHeHHI 110 COCTaBIEHUIO 1 C.p.
peakiiii HOHHOTO 0OMeHa
55.  |Kucnorsl BcBete TO/I,ux Knaccudukaius, cBoicta | 1
56. |OcHoBanusd B cBete TO/l; ux knaccuukaums, | 1
CBOMCTBA
57. |Conu B cBeTe TO/I, ux cBOMNCTBa 1
58.  |Okcuapl, MX KaaccubyKarys, CBOHCTBa 1
59. |T'eHeTHuecCKas CBSI3b MEXY K/laccaMu 2 C.P.
60. |HeopraHMYeCKUX BeleCTB
61. |I[Ipakmuueckas paboma Ne 4. «1]emmouku 1 IT.p.Ne4
rnpeBpalieHu»
62. |WToroBasi KOHTPO/IbLHAsA padoTa 2 Hrorosas
K.p.
63. |OKMCIMTe/NEHO-BOCCTAHOBUTE/IbHBIE 1
64. |peakuuu (OBP)
65. |CaoMucTBa NPOCTBIX BeILeCTB - 1

MeTannoB 1 HEMeTajlJIoB, KUC/IOT, COJIeU B
csete OBP.
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