MyHuLMnaIbHOE 0I0/PKEeTHOE 00111e00pa3oBaTe/IbHOE YUpeXAeHHe
" Ce/ITHHCKAsA CpeJHAA 001ie00pa3oBaTe/IbHAA MIKO/IA"
Ce/ITHHCKOTO paiioHa Y aMypTckou Pecnyoiuku

PACCMOTPEHO COI'JIACOBAHO YTBEP)XXIEHO
PykoBogutens PMO 3amecTuTe/b JUPEKTOpA M0 dupexktop
YBP
CeseproxuHa E.A. Pycckux A.A. Mopososa I'.H.
[Tpotokos Ne 1 [Tpotokos Nel [Tpukas Ne 252-o07
oT «28» aBrycra 2023r. oT «31» aBrycra 2023 r. oT «31» aBrycra 2023r.
PABOYAA ITPOT'PAMMA

(ID 328721)

yueOHOro npeamera «Xumus. ba3oBblii ypoBeHb»
Jist oOyuarormuxcsi 8 — 9 KiaccoB

Pa3paboTumk:
CeseproxvHa Enena ApkajbeBHa,
riepBast KaTeropusi

c. Centsl, 2023 rop






ITIOACHUTEJ/IbBHASA 3AIITMCKA

[Tporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 0011jero 06pa30BaHus COCTaB/IeHa HAa OCHOBE
TpeGOBaHUII K pe3ysibTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTebHOM IPOrpaMMbl OCHOBHOTO
obmiero obpasoBanwus, TipeactaBieHHbIx B @T'OC OOO, a Takke Ha OCHOBe (hefepanbHOU
paboueil mporpaMMbl BOCTIMTAHUSI M C YYETOM KOHLIETILIMU TperiofiaBaHusi yueOHOTo mpeamMeTa
«XumMusi» B 00pa3oBaTebHBIX OpraHu3anusx Poccuiickoit @eseparyu.

[MporpaMma Mo XHMHUM [JaéT TIpefCTaBleHHe O Lefsx, oOieil cTpaTeruu obOyueHwus,
BOCITUTAHUSI W DPa3BUTHs, OOYyYalOLIMXCS CpeACTBaMM yueOHOrO TIpefMeTa, yCTaHaB/IMBaeT
obs13aTesbHOE TIpeJMETHOE COZlepKaHue, TpejycMaTpUBaeT pacripejie/ieHHe ero o kjaccam 1
CTPYKTYpHpPOBaHHe I0 pasfiesiaM U TeMaM IporpaMMbl 110 XMMUY, OIpefiesisieT KOIMYeCTBeHHbIe
VM KaueCTBEeHHble XapaKTEpPUCTUKU COJEep)KaHWs, DPEKOMEHJYeMyl0 [O0C/e/0BaTe/IbHOCTh
M3yUYeHHs] XUMHUU C YIETOM MeXKIPeJIMETHBIX U BHYTPHUIIPEJMETHBIX CBsi3el, JIOTMKHA yueOHOro
npoliecca, BO3pacTHbIX 0COOeHHOCTel 00yuaromuxcsi, onpezesnseT BOSMOXXHOCTH TpeiMeTa [ijist
peanu3anuy TpeOOBaHUI K pe3yJsibTaTaM OCBOEHHsI OCHOBHOUM 00pa30BaTe/IbHOM MPOrpaMMBbI Ha
yYPOBHe OCHOBHOTO 0011iero o6pa3oBaHusi, a Takxe TpeOOBaHUi K pe3ysibTaTaM 00yueHusi XUuMUU
Ha YpOBHe IjeJiell W3ydeHWs TipeJMeTa ¥ OCHOBHBIX BH/IOB Yy4eOHO-1I03HaBaTeTbHOU
JieaTe/IbHOCTU 00y4Yarolierocsi o 0CBOeHHI0 y4eOHOTr0 CofleprKaHusl.

3HaHMe XUMHH CJTy)KUT OCHOBOM [i71s1 ()OPMHPOBAaHKMSI MUPOBO33peHHsI 00yUaroI[erocs, ero
TNpe/iCTaB/eHUd 0 MaTepualbHOM e/IJMHCTBE MUPa, BXKHYIO POJIb UTPAOT (JOpPMUPYyEMbIe XUMUEN
TIpe/ICTaB/IeHYs] O B3aMMOIIPEBPAIL[eHHSIX SHEPTUH M 00 SBOJIIOL[UM BeIeCTB B MPHUPO/IE, O MyTsX
pelileHUsi 17100anbHBIX TPO0OJieM YCTOWYMBOTO DPa3BUTHUs uesioBeueCcTBa — ChIPheBOM,
SHEpPreTUUeCKOH, MUILeBOM 1 IKOJIOTHYeCKOi 6e30macHOCTH, MPobsieM 3paBoOXpaHeHusl.

W3yyeHne xumum:

CIIOCOOCTBYeT peanu3aliid BO3MOXKHOCTEM /i  caMopas3BUTHS W (hopMHpPOBaHUS
KYJIbTYPbI TMYHOCTH, €€ 0b11ieil ¥ PyHKLMOHATbHOM rPaMOTHOCTH;

BHOCHT BKJ/IaZ, B (HOPMHUPOBaHMe MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTel 00yuaromuxcs,
HaBBIKOB MX  CaMOCTOSITe/TbHOM  yueOHOW  JieTellbHOCTH,  JKCIIepUMEeHTaTbHbIX U
WCCIeJOBaTe/IbCKUX YMEHHH, HeoOXOJWUMbIX KaK B TIOBCEJHEBHOW JKW3HH, TaK U B
rpodeCcCMOHa/ILHOM JiesiTeNTbHOCTH;

3HAaKOMUT CO CIeLU(UKOM HAy4YHOTO MBbIIJIEHNs], 3aK/a/blBaeT OCHOBBI 1|€I0CTHOTO
B3IJ/I51a HA €JUHCTBO MPUPO/IbI M Ue/IOBeKa, SIB/ISIeTCs OTBETCTBEHHBIM 3TarioM B (HOPMUPOBAHUU
eCcTeCTBeHHOHAayUHOMN rPaMOTHOCTH 00yYaroImyxcs;

crioco6cTByeT (OPMHPOBAHMIO LIEHHOCTHOTO OTHOIIEHUSI K eCcTeCTBeHHOHAay4YHbIM
3HaHUSM, K TIpUPOJle, K UelIOBeKy, BHOCHUT CBOW BK/IaZ, B 3KOJIOTHUecKoe oOpa3oBaHUe
00yyYaroIUXCsl.

[laHHBle HarpaBeHUs B O00y4YeHMM XUMHUHM 00eCrieurBarOTCs CIIe[U(UKON CoeprKaHUs
yuebGHOro TmpeiMeTa, KOTOPBIA SIBIsIeTCS TefarorMuecky a/laliTUPOBAHHBIM OTpa)kKeHUeM
6a30B0oit HAyK XMMHU Ha OTIpeZie/IEHHOM 3Tarle eé pa3BUTHSL.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 001jero obpa3oBaHMsi OPHEHTHPOBAaH Ha OCBOEHUE
00y4JaroIMICS CUCTeMBI TIepBOHAUA/IbHBIX TIOHSITHN XVUMHH, OCHOB HEOPTaHMUEeCKON XUMUH U
HEKOTOPBIX OT/e/IbHbIX 3HAYMMBbIX MOHSATHUN OPraHn4yecKol XUMUH.

CTpyKTypa cofiep)KaHusi TIporpaMMbl 10 XMMHUK C(OPMHUPOBaHA Ha OCHOBE CHUCTEMHOIO
nozaxoja K eé msyueHuto. CozeprkaHve CK/Ia/bIBaeTCSl U3 CUCTEMbI MOHATUA O XHMHUYECKOM
3/IeMeHTe ¥ BeIleCTBe W CHCTeMbl TIOHSATHH O XUMHUYeCKOW peakuun. O6Ge 3TH CHCTeMbI
CTPYKTYPHO OpraHM30BaHbl IO TPUHLMILY TOC/Ae[0BaTelbHOrO Pa3BUTHSl 3HAHWM Ha OCHOBE
TeOpeTUYeCKUX Ipe/iCTaB/IeHN Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIDHOTO yUeHUs1 KaK OCHOBbI BCETO eCTeCTBO3HAHUSI;

— Ilepuopnueckoro 3akoHa /1. 1. MeHiesieeBa KaK OCHOBHOI'O 3aKOHa XUMUU;

— YyUeHMsI O CTPOEHUM aToMa U XUMHUUeCKOH CBSI3Y;
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— MpeJCTaBIeHU 00 37eKTPOTMTUYEeCKOU AUCCOLMALIMN BeIlleCTB B paCTBOpax.

TeopeTuueckre 3HaHMUSI pPacCMaTpPUBAIOTCS HAa OCHOBE SMITMPDUYECKH TOMYYeHHbIX M
OCMBIC/IEHHBIX (DaKTOB, Pa3BUBAIOTCS I10C/Iel0BaTe/IbHO OT OJHOIO YPOBHSI K [PyroMy,
BBINOJHSAS (YHKLUMK OObSCHEHUS] W TIPOTHO3UPOBAHHMSI CBOWCTB, CTPOEHUsI UM BO3MOXKHOCTeMN
NPaKTUYeCKOr o IPUMeHEeHUs U MoJTyueH!sl U3ydaeMblIX BellleCTB.

OcBoeHWe TIPOTpaMMbI TI0 XHWMHUHM CIOCOOCTBYeT (POPMHPOBAHUIO TIpe/iCTaB/IeHUs O
XUMHYECKOM COCTaB/ISIFOLIEe HAayYHOM KapTUHbI MHpa B JIOTMKe €€ CUCTEMHOU NpPUPOJBI,
LEHHOCTHOT'O OTHOILIeHHUSI K HAyYHOMY 3HaHUIO U MeTo/laM [103HaHUs B Hayke. V3yueHre XUMUU
NPOUCXOJUT C TIPUBJIEUEHHWEM 3HaHWW W3 paHee W3y4YeHHbIX yueOHBIX IPeJMEeTOB:
«Oxkpy>xarowuit Mup», «brosorus. 5-7 knaccb» U «PU3MKa. 7 K/1ace».

[Tpy u3yueHUH XUMHUK NPOUCXOAUT (POPMUPOBaAHKE 3HAHUK OCHOB XUMHUECKOW HAayKU KakK
00s1acTV COBpEMEHHOTO eCTeCTBO3HAaHMUsI, MPAaKTHUeCKOU JieTelTlbHOCTH uesloBeKa U Kak OJIHOTO
M3 KOMIIOHEHTOB MHPOBOM KyJ/bTYpbl. 3ajaua yueOHOTO IpeAMeTa COCTOMT B (hOPMUPOBaHUHN
CUCTEMbl XUMMUECKUX 3HAaHWW — Ba)KHEWIIMX (PaKTOB, MOHSATHM, 3aKOHOB W TeOPeTUYeCKHX
TIOJIO’KeHWH, [JJOCTYIHBIX 00O0O0IIeHniI MHPOBO33DEHUYECKOT0 XapakTepa, f3blka HayKd, B
npUoOIIeHMH K HayYHbIM MeTO/IaM 103HaHUsI TIPYU M3yUeHUU BelleCTB U XUMUUeCKUX peaklivi, B
(OpMHDOBAaHMM ¥ pa3BUTHMU TI03HABATE/JLHBIX YMEHHWM W WX TPUMEHeHMH B yueOHO-
TI03HaBaTelbHOW M y4eOHO-MCC/Ie/|0BaTe/IbCKOM /lesiTe/IbHOCTH, OCBOEHHH TpaBU/ Ge30racHOro
oOparijeHusI C BeIleCTBaMH B NTOBCEIHEBHOM JKU3HU.

[lpy M3yyeHHWU XMMHU Ha ypOBHe OCHOBHOTrO 001jero oOpa3oBaHUs Ba)KHOe 3HaueHHe
npruoOpesy Takue e/, Kak:

— (opMupOBaHMe WHTEIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHHIO,
COTPYJHUYECTBY, CaMOCTOSITeJTbHOMY TIPHUHSTHIO peLleHrH, CIOCOOHOW aJjanTUpOBaThCs K
ObICTPO MEHSIFOLLUMCS YC/IOBUSIM YKU3HH;

— HamnpaB/IeHHOCTb OOyYeHUs] Ha CUCTeMaTHueCcKoe TpHOOIIeHHe OO0yJarIuxcs K
CaMOCTOSITEJIbHOM ~ TI03HABaTe/JIbHOM  JeSITeIbHOCTH, HAy4YHbIM  MeTOZaM  I03HaHUS,
(OpPMHPYIOIM MOTHBALIMIO ¥ Pa3BUTHeE CTIOCOOHOCTEN K XUMHM;

— obecrieueHue yC/IOBUM, CIIOCOOCTBYIOIIMX TPUOOpPeTeHHI0 00yYarolUMUCs OTIbITa
pa3HO00Opa3HOU /1esTeNIbHOCTH, TI0O3HAHMSI M CaMOTIO3HAHWS, K/TFOUEBBIX HABBIKOB (K/THOUEBBIX
KOMITEeTEHLIUIT), UMEIOIIUX YHHBepCa/JIbHOE 3HauUeHre /1J1s1 Pa3/IMYHbIX BU/IOB JeSITe/IbHOCTH;

— (hopmupoBanue ob1ieli HyHKIMOHATLHOW W eCTeCTBeHHO-HayUHOW IPAMOTHOCTH, B TOM
yucie yMeHUN OOBSICHATb Y OLIeHWBAaTh SIBJIEHUSI OKPY’KaroIllero MHpa, MCIO/b3ysl 3HaHUS U
OTBIT, TIOMyUYeHHble TPH M3yYeHUH XHUMHM, TIPUMEHATb WX TP peIlIeHuH 1pobieM B
MOBCE/IHeBHOM >KWU3HU U TPYZ0BOM /leATeNlbHOCTH;

— ¢opmupoBaHue y 00yUarOIMXCS TYMaHUCTHUECKUX OTHOIIEeHUH, TOHMMAaHKUS LIeHHOCTH
XUMUYECKUX 3HaHUM [/ BbIPaOOTKH 5KOJIOTMUECKH LiesiecooOpa3HOro moBefieHHsi B ObITY U
TPYZOBOM [JeATeJIbHOCTU B LieJIIX COXPaHeHHs CBOEro 3/0POBbSl U OKPYXKaroLel MPUPOJHOMN
cpeApb;

— pa3BUTHE MOTHBALMHU K 00yUeHHI0, CIoCOOHOCTel K CAMOKOHTPOJTIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBe YCBOeHHUsi 00lijeuesioBeYeCKUX I[eHHOCTel, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY
npo /ISt ¥ HaNPaB/IEHHOCTH JJa/TbHEHIIero 00yJeHusl.

OO0r11iee uMC/I0 YacoB, OTBeEHHBIX J/Is1 M3yUeHUss XUMHUM Ha YPOBHE OCHOBHOTO 00Iiiero
obpa3oBanwsi, coctasysieT 136 uacoB: B 8 kacce — 68 uacoB (2 yaca B Hefien0), B 9 Kiacce — 68
4yacoB (2 yaca B HeJeJ0).



COJEPXAHUE OBYYEHUSA

8 K/TIACC

IlepBoHauyabHbIe XMMHUYeCKHe MOHATHSA

IIpegmer xumuu. Posib XMMUM B JKU3HU 4YesioBeKa. XuUMUs B cucTeme Hayk. Tema u
BeljecTBa. Pdusnueckre CBOWCTBa BelleCcTB. ArperatHoe COCTOsiHMe BewlecTB. [loHsiTHe O
MeTo/|aX TI03HaHUs B XMMHKU. YuCThIe BeljecTBa U cMecu. CriocoObl pasziesieHus: CMecei.

ATomMBI U MOneKy/bl. XUMHAYecKHe 371eMeHTbl. CHMBOJIbI XMMHYECKUX SJIEMEHTOB.
ITpocTele ¥ C/10XKHBIE BelllecTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUeHHe.

Xumunyeckasi (opmyna. BaneHTHOCTb aTOMOB XUMMWYECKMX 3/1€EMEHTOB. 3aKOH
TIOCTOSTHCTBA COocTaBa BewjecTB. OTHOCUTe/IbHAs aTOMHast Macca. OTHOCUTe/IbHAsE MOJIEKYJIsIpHast
Macca. MaccoBasi [j0J11 XMMUYeCKOI'0 3/ieMeHTa B COeJUHEeHUH.

KomuuectBo BemjectBa. Mosis. MosisipHasgs Macca. B3avMoCBs3b KO/IMYeCTBa, MacChl U
yKC/la CTPYKTYPHBIX e/IMHUL] BelllecTBa. PacuéTol no ¢popMysiaM XUMUUECKHX COeJUHEHUH.

dusnueckue U XUMUUYECKHe sBJIeHUs. XUMUUecKasd peaklus U eé MpU3HaKu. 3aKOH
COXpaHeHHsl MacChl BelljeCcTB. XUMHUUecKie ypaBHeHus. Kiaccudukaiys XMMUUeCKUX peakLvi
(coemuHeHws1, pa3/ioXKeHuUs1, 3aMelljeHnst, 00MeHa).

XumuuecKuti 3kcnepumeHm:

3HAKOMCTBO C XMMHUECKOH IOCY/I0H, MpaBUiaMu paboTel B 1abOpaTOpyu U MPHEMaMH
obpaiijeHusi ¢ sabopaTopHbIM 000py/OBaHWEM, W3ydeHWe U OrnvcaHue (PU3NUYeCKMX CBOWMCTB
00pas1joB HeopraHWYeCKWX BelecTB, HabmofeHre ¢usnuecknx (TIaB/ieHWe BOCKA, TasHUE
JIb/la, pacTUpaHye caxapa B CTYIKe, KAMeHWe W KOHJleHCalUsl BOZbl) U XMMHYeCKUX (FOpeHHe
CBeuM, TMpOKa/uBaHWE MeJHOW MPOBOJIOKM, B3aUMOJENCTBHME Mejla C KUCJIOTOW) SIBJIEHWUM,
Hab/ro/leHre U OTMcaHue TIPU3HAKOB TMPOTeKaHWss XMMHUUeCKUX peakivii (pa3/io’keHue caxapa,
B3aMMO/IeHiCTBHE CePHOW KHUCJIOTHI C XJIOpUZoM Oapwus, pasnoxeHue rugpokcuzaa meau (II) mpu
HarpeBaHWH, B3auUMOJeNCTBUe >Kene3a c pactBopoMm comd Mmeau (II), u3yueHuwe crioco6oB
pasziesieHUsl CMeceil: C TIOMOLbI0 MarHuTa, (UIbTPOBaHWE, BbIllapUBaHWe, AWCTUISLINSA,
xpomarorpadusi, TpoBe/ileHHMe OUMCTKM TIOBapeHHON cosid, HabsojeHre U OIUCcaHue
pe3yJIbTaTOB IIPOBEJEHUs] ONbITa, W/UIIOCTPUPYIOLEro 3aKOH COXPaHeHHsT MacChl, CO3[aHue
Mozesieid MosieKy 1 (11apOCTep>KHEBBIX)).

BakHeililye npejcTaBUTe/ I HEOPraHUYECKHX Bell|eCTB

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kuciopon — s/1eMeHT M IPOCTOe BeLecTBO.
HaxoxaeHre Kuciopoja B pupoje, (pusnueckue U XMMUUYeCKre CBOWCTBA (peakLiu FOpeHus).
Oxkcuppl. TlpumeHenue kucnopoga. CriocoObl TOMydyeHUsi KUCAopoJa B JiabopaTtopuv U
NpoMbIiIeHHOCTU. KpyroBopoT kuciopoga B mpupofie. O30H — annoTponHas MojAvuUKaus
KHUC/I0POJa.

TensioBoil 3¢¢eKkT XuUMHUecKOoW peakLdd, TepPMOXUMMUECKHe ypaBHEHMs, 5K30- MU
SHZ0TepMUYeCKWe peaklUU. TOIIMBO: Yrosb U MeTaH. 3arpsi3HeHUe BO3[yXa, yCUIeHUe
NIapHUKOBOTrO 3(dekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bogopos, — ssmemeHT U mpocTtoe BeiectBo. HaxoxzeHue Bojopoza B IIpUpOZe,
¢du3rueckre 1 XMHUUeCKHe CBOWCTBA, TPUMeHeHue, CrIoco0bI roydyeHust. KucioTs! v comm.

MonsipHbiii 00bEM Ta30B. PacuéThbl 10 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bozja Kak pactBoputens. PactBopel. HacelneHHble U
HeHacChblllleHHble PacTBOpPbl. PacTBOPUMOCTL Bell[eCTB B BoJe. MaccoBas [osis BelllecTBa B
pacTtBope. XuMuyeckue CBOMCTBa BOAbl. OcHOBaHMs. Posb pacTBOpPOB B NMPUPOZE U B JKU3HU
yesioBeka. KpyroBopoT Bozbl B mpupoje. 3arpsisHeHue NpUpOJHBbIX BoJ. OxpaHa M OYMCTKa
TIPUPOJIHBIX BOJ.

Knaccugukanus HeopraHuueckux coefvHeHui. Oxkcuapl. Kraccudukanys oKCcHJOB:
coneobpasytoiye (OCHOBHbIE, KUC/IOTHBIE, aM(oTepHbIe) 1 Hecosieobpa3ytoiiye. HomeHkiaTypa
okcuz10B. dusnueckue ¥ XUMUUECKHe CBOMCTBA OKCH/OB. [ToyueHre oKCH0B.
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OcHoBanus. Kaccudukaiyss OCHOBaHMM: ILE0YM U HepacTBOPHMbIE OCHOBaHMSL.
Homenknatypa ocHoBaHuii. ®u3nueckre W XUMHUYeCKHe CBOMCTBAa OCHOBaHUMW. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanms kucnot. Homenknarypa kucior. dusnueckve U XUMUYeCcKUe
cBoMcTBa KMCJIOT. Psaj aktuBHOCTH MeTanioB H. H. Bekerosa. [Tonyyenne Kucor.

Comu. HomeHknatypa coneil. @usnyeckue U XMMUUeCKWe CBOUCTBa cosied. [lomyueHue
coJiei.

'eHeTryeckas CBSI3b MeX/ly K/lacCaMyd HEOPraHUUeCKHUX COeJMHEeHUH.

Xumuueckutl 3kcnepumeHm:

KaueCTBeHHOe Oripe/ie/ieHre Co/lepyKaHus KUCI0poZa B BO3Zyxe, ToydyeHre, cobupaHue,
pacrmo3HaBaHHe W H3yueHHEe CBOMCTB KHC/IOPOZQA, HaOJofZieHue B3auMOJENCTBHS BeIIeCTB C
KHC/IOPOZIOM Y YCJIOBHSI BO3HUKHOBEHMS U TpeKpalljeHusl ropeHusi (1okapa), 03HaKOMJ/IeHHe C
oOpasljaMy OKCH/IOB M OIMCAHWE WX CBOWCTB, TOJy4eHHWe, coOWpaHHWe, pacrio3HaBaHUe U
v3yueHre CBOMCTB BOAoOpoja (TopeHue), B3auMOZeMCTBHe BoAopoja ¢ okcuaoMm Mmeau (II)
(BO3MOXXHO MCTIOMb30BaHKE BH/jeOMaTepraoB), Hab/moaeHne 00pa3iioB BelleCcTB KOTMYeCTBOM
1 monb, ucciefnoBaHe 0COOEHHOCTEH pacTBOPeHHs! BeIleCTB C pa3/MYHOM pacTBOPUMOCTHIO,
TPUTOTOB/IEHWE DPACTBOPOB C OMpeJeséHHOW MacCOBOW [0/el PacTBOPEHHOIO BeIecTBa,
B3aUMO/EMCTBUE BOJAbI C MeTa/jlaMU (HaTpueM U KaibLieM) (BO3MOXXHO MCIO/Ib30BaHUe
BU/IeOMaTepHUasioB), WCC/eloBaHue 00pas3joB HEOPraHWYeCKHWX BeIeCTB Pa3IMUHbIX K/IacCOB,
Hab/rofleHre M3MeHeHUsi OKpacKu WH/WKAaTOPOB B pacTBOpax KWCJIOT M IIlesioueld, u3ydyeHue
B3auMogencTBusi okcuga meau (II) ¢ pacTBOpoM cepHOW KHMC/IOTBI, KUCJIOT C MeTaljlaMH,
peakiuii HeWTpaau3alyy, II0JlyueHWe HepacTBOPUMBIX OCHOBAaHWM, BbITECHEHUE OJ[HOTO
MeTasljla IPyTMM U3 pacTBOpa COJIY, pellleHre SKCIIepUMeHTa/IbHBIX 3aZ,au 1o TeMe «BaxHenmue
KJIaCChbl HEOPTaHUYECKUX COeIMHEeHUI».

Ilepuoanueckui 3akoH U Ilepuoguueckas cucreMa XHMHUYecKHX 3jiemeHToB /[I. W.
MenjeneeBa. CTpoenre aToM0B. XMMHUecKas CBA3b. OKHUC/INTE/IbHO-BOCCTAaHOBUTE/IbHbIE
peaknuu

[lepBrle MOMBITKA KjacCMpUKALMM XUMHUUECKUX 3jieMeHTOB. [loHsiTMe o0 rpynmax
CXOJIHBIX 3/1eMeHTOB (1lle/IOUHbIe U I1je/I0YHO3eMe/IbHble MeTasllbl, rajloreHbl, MHepTHbIE rasbl).
DieMeHTbI, KOTOpble 00pa3yroT amdoTepHble OKCHU/IbI U TUAPOKCUIBL.

[Tepuoguuecknii 3akoH. Ilepropnueckass cucreMa XUMHYeCKMX 31emeHTOB [l .
MenpeneeBa. KopotkomnepuogHasis W [JvHHONepuoAHas (opwmbl Ileproanueckoil CcUCTeMBI
xumMuueckux sneMmeHToB [I. U. MengeneeBa. [lepuogel n rpynnel. PU3HYECKHMM CMBICT
NOPSIKOBOI'O HOMepa, HOMEPOB I1epro/ia U FPYIIILI 3/IeMeHTa.

Crpoenue aromoB. CocrtaB aromHbIX sfAfep. Ms3orombl. OnekTpoHbl. (CTpoeHue
3JIeKTPOHHBIX 000/10UeK aTOMOB MepBbix 20 XUMHUECKUX 3/1eMeHTOB [lepronyeckoli CrCcTeMbl
O. WN. MenpgeneeBa. XapakTepuCTUKa XUMHUUECKOrO 3JIeMeHTa I10 ero II0JIO)KeHUIO B
[Tepuoanueckoii cucteme [. 1. MeHpeneeBa.

3aKOHOMEPHOCTU U3MEeHeHUs paZjyca aTOMOB XMMUUeCKHUX 3JIEMEHTOB, MeTa/UINYeCKuX U
HeMeTa/l/TMueCKUX CBOWCTB I10 FPyIaM U Mepruoam.

3Hauenue [leproanueckoro 3akoHa v [lepyuoanueckor CUCTeMbl XUMUYECKUX 3/IEMEHTOB
JJ151 pa3BUTHSI HAYKK U NpakTuKU. [1. V. MeHeneeB — yuéHblli U Tpa’kJjaHUH.

XuMmunyeckas CBSI3b. KoBanenrtHas (monsipHas 1%} HeToJIsIpHast) CBSI3b.
ONeKTPOOTPULIAaTeIbHOCTh XUMUUYECKUX 371eMeHTOB. VIoHHas CBs3b.

Crenenb okucneHns. OKMC/INTeIbHOBOCCTaHOBUTE/IbHBIE peaklvu. [Iporieccel okuc/ieHus
Y BoccTaHOoB/IeHUs1. OKHUC/IUTeIM U BOCCTAHOBUTEJIN.

Xumuueckutl 3kcnepumeHm:

v3yueHre 00pasL[OB BeIeCTB MeTa/VIOB UM HeMeTa/l/IoB, B3aUMO/IeHCTBUe THIPOKCHA
LJMHKa C pacTBOpaMH KHCJ/OT W Lesioueld, NpOBeJileHHe ONbITOB, WUIFOCTPUPYIOLUX NPUMepHI
OKMCJIMTEeTbHO-BOCCTAHOBUTE/IbHBIX PeakLUi (ropeHue, peakijuu pas/ioyKeHusl, COeJMHEeHNs).
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MesicnpedmemHuble cesnsu

Peanu3ariusi Me)XnpeZIMeTHBIX CBsi3ell NP M3yueHUM XUMUHM B 8 Kjacce OCyILeCTB/ISIeTCS
yepe3 WCIONb30BaHWE KakK OOIMX ecTeCTBeHHO-Hay4Hble TIOHSATHHA, TaK W TIOHSATHM,
SIBJISTFOILIUXCS] CHCTEMHBIMU Z1J1s1 OT/e/TbHBIX TIPeJIMEeTOB eCTeCTBeHHO-HayUHOr0 LJUK/Ia.

OOmye ecTeCTBEHHO-HAyuUHble TIOHATHS: HAay4HbIA (aKT, THUIIOTe3a, Teopusi, 3aKOH,
aHa/iM3,  CHUHTe3,  KiaccuuKalus,  TepUoJUYHOCTb,  HabOJOZileHWe,  SKCIepUMEHT,
MoO/le/IMpOBaHue, U3MepeHue, Mo/ie/ib, sIB/IeHHe.

dusnka: MaTepusi, aTOM, 3/€KTPOH, TIPOTOH, HEWUTPOH, WOH, HYK/IWZ, W30TOIbI,
PaZMOaKTHBHOCTh, MOJIEKY/a, 3/eKTPUUeCKUd 3apsifi, BeIIeCcTBO, Teno, OOBEM, arperaTtHoe
COCTOsIHME BeIlleCcTBa, ra3, ¢u3nuecKde BeSUUMHbBI, eUHUL[bI U3MepeHHs, KOCMOC, T/IaHeThl,
3B837b1, CosHLIe.

Buonorusi: poTocuHTe3, ApixaHue, 6uocdepa.

leorpadus: armocdepa, rugpocdepa, MHUHepaabl, TOpHble T[OPOJbI, I0JIe3HbIE
WCKOTIaeMble, TOTI/IUBO, BOJJHbIE PeCYPChI.

9 KJ/IACC

BemecTBo M XUMHYeCKas peaknus

[Tepuognueckuii 3akoH. Ilepuopnueckass cucreMa XUMHYeCKMX 3iemeHToB [, U.
MenpeneeBa. CrTpoeHre aroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB XMMHWUYECKHUX
3/IEMEHTOB TIEPBbIX TPEX TMEepUOJ0B, Kaaus, KalbLUs U UX COeJMHEHWH B COOTBETCTBUU C
T10JIO’KeHHeM 371eMeHTOB B [leproueckor cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHuve BellecTBa: BH/Jbl XUMHUECKOM CBSI3W. THWIbI KPUCTa/VIMYECKUX pEeLIETOK,
3aBUCHMOCTb CBOMCTB BelljeCcTBa OT THIIA KPUCTA/VIMYECKOM PeIIeTKM U BUJAQ XUMHUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMeHK/IaTypa HeOpraHMuecKuX BelllecTB. XHMMHYeCKHe CBOWCTBA
Bel|eCTB, OTHOCSIIMXCS K Pa3/IMYHbIM KjacCaM HeopraHu4yeCKuX COeJUHEeHUM, reHeThuecKas
CB$13b HEOPraHUYeCKUX BellleCTB.

Knaccugukarnys XuMUUeCcKUX peakijyil M0 pa3/IMUHbIM MpH3HaKaM (110 YMCIy U COCTaBy
YUacCTBYIOLIMX B peaklLMM BelecTB, MO TenaoBoMy 3(@deKTy, Mo H3MeHeHWIO CTereHei
OKUC/IeHHsI XUMUUeCKHX 371eMeHTOB, M0 0OpaTUMOCTH, IO Y4YacTHIO KaTanau3aTtopa). JDK30- U
SHJ0TEepMUYeCKHe peakliiy, TepMOXUMUYEeCKHe YpaBHEHUSI.

[ToHsATHE O CKOPOCTH XUMHUeCKoW peakuuu. IloHsiTie 06 0OpaTUMBIX U HEOOPAaTUMBIX
XUMHYeCKUX peakuusx. [IoHATMe O TOMOreHHbIX M TreTepOreHHbIX peakuusax. Ilonartne o
kartanuse. IloHATHe 0 XWMHUYeCKOM paBHOBecuu. @akTOpbl, BAMSIOLIME HA CKOPOCTb
XMMHWYECKON peakLY U I0JI0’KeHVe XUMHUYeCKOr0 paBHOBECHS.

OKUC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIE  PeakLM, 3J1eKTPOHHBIA 0anaHC OKUCIUTeTbHO-
BOCCTaHOBUTE/IbHOM peakiuu. CocTaB/ieHVe ypaBHEHWM OKHC/IUTe/bHO-BOCCTAHOBUTE/IBHBIX
peaki1ii C MCro/Ib30BaHKeM MeTo/ia 37IeKTPOHHOro HasaHca.

Teopust 3/1€KTPO/IMTUYECKON JUCCOLMALMU. DJIEKTPOJIUTBI M He31eKTpoInuThl. KaTtronsl,
aHUOHBbI. MexaHW3M [uCcCOoLMaly BelecTB C pa3/MYHbIMA BHJAMM XUMUYECKOW CBSI3HU.
Crenenb auccorpatyi. CuibHbIe U c/1abble 371eKTPOUTHI.

Peakijun MOHHOTO OOMeHa. Y CJIOBUsI TPOTeKaHUsI peaklid MOHHOTO oOMeHa, TOJiHbIe U
COKpalléHHble MOHHbIE ypaBHeHMs peaklid. CBOWMCTBa KMCJIOT, OCHOBAHWM U COJIeH B CBeTe
nipe/icTaB/ieHnid 00 37eKTPOMTUYECKON AuccolManui. KauecTBeHHble peakiUiM Ha WOHBI.
[TonsTue o ruaponrse Conen.

XumuuecKuti 3kcnepumeHm:

O3HAaKOMJIEHUEe C MOZe/IsIMU KPUCTa/UIMYeCKUX pPelISTOK HeopraHu4yeCKuX BelecTB —
MeTa/lJIOB U HeMeTa/yIOB (rpagura U anmasa), CAOKHBIX BellecTB (xyiopyuja HaTpus),
VICC/Ie[JOBaHMe 3aBUCHMOCTH CKOPOCTM XWMHWUYECKOM peakLuM OT BO3ZEeWCTBUS Pa3/INYHbIX
(hakTOpOB, UCC/IefloBaHUe 3/1eKTPONPOBOJHOCTY PAaCTBOPOB BelleCTB, IpoLecca JUCCOLMaLUn
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KHUCJIOT, Le/ioued M Ccojed (BO3MOXKHO MCII0/Ib30BaHMEe BHJE0 MaTepuasoB), IpPOBeJeHUe
OTIBITOB, WITHOCTPUPYIOLIUX TPU3HAKU TIPOTEeKAaHUsi peaklyii MOHHOro obmeHa (oOpa3oBaHue
ocajika, BbllelleHHe Ta3a, oOpa3oBaHWe BOJbI), OMBITOB, WIFOCTPUPYIOIUX TIPUMEpPbI
OKMCJ/INTETbHO-BOCCTAHOBUTE/IbHBIX peakluil (rOpeHre, peakLUM pas/ioyKeHUsl, COeJUHEeHMS),
pacro3HaBaHWe HeOpraHWYeCKUX BeIeCTB C IOMOILbI0 KaueCTBEHHbIX peaklMii Ha WOHBI,
pellieHre SKCIepuMeHTa/lbHbIX 3a/jau.

HemeTanibl ¥ X COeJUHEHHUS

OObmast xapakTepucTuka ranoreHoB. Oco0eHHOCTM CTpPOeHMs aTOMOB, XapaKTepHbIe
cTerieHM okucieHus. CTpoeHMe U (pU3MUeCKHe CBOMCTBA IPOCTHIX BeIleCTB — TraJOreHoB.
XuMuyeckue CBOMCTBa Ha NpUMepe xjopa (B3aMMOJEWCTBHE C MeTajjlaMM, HeMeTa/ljlaMH,
mesnoyamu). XsopoBozopos. CossiHasi KWC/IOTa, XMMHYeCKWe CBOMCTBa, TIOIyYeHue,
npuMeHeHue. JleliCcTBHe XJiopa U XJIOPOBO/IOPO/A Ha OpraHu3M uesioBeKa. BakHelIre X10pu/ibl
Y UX Haxo)K/leHue B NIpUpo/e.

OO6miast xapakrepucTuka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapaKkTepHble cTereHW okucieHus. CTpoeHue U (pM3rUecKHe CBOMCTBA IMPOCTHIX BeILeCTB —
KHC/I0pOJia U cepbl. AJUIOTPONHbIe MOAM(UKALMY KUC/IOPOZAa U Cepbl. XMMHUUeCKWe CBOMCTBA
cepel. CepoBOZIOPOZ, CTpOeHHe, (U3MUecKue W XUMHUeckue cBoWCTBa. OKCHZBI Cepbl Kak
Npe/ICTaBUTEeNI KUCIOTHBIX OKCHZAOB. CepHasi KMC/IOTa, (py3nuUecKre M XUMUYECKHe CBOWCTBA
(obmme kak TpeACTaBUTENS Kiacca KHUCIAOT U Ccreluduueckue). XUMUYeCKHe PpeakIvy,
Jie)kalllie B OCHOBe TIPOMBIIIJIEHHOTO criocoba rosiyueHusi CepHOM KUCIOThL. IIpuMeHeHue
cepHOM KUC/IO0THI. CO/M CepHOM KMC/IOTHI, KaueCTBeHHas peaklusi Ha Cy/b(ar-uoH. HaxoxeHue
ceppl MW eé CoeJUHEHWM B TpupoJe. XHMHUYeCcKoe 3arpsi3HEHHe OKpyKatolleld cpefbl
COeIMHEHUsIMUA Cepbl (KUCIOTHBIE JOXKIH, 3arps3HeHHe BO37yXa U BOJOEMOB), CIIOCOOBI ero
rpejOTBpaLLeHUsI.

OOmiasi xapakTepucTvka 37eMeHTOB VA-rpymnmbl. OcoOOeHHOCTH CTPOeHHsi aTOMOB,
XapakTepHble CTeleHW OKUC/IeHWs. A30T, pacrpoCcTpaHeHHWe B TpUpoJe, (u3nueckKhe U
XUMUUecKue cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMUAK, ero (pusnueckye 1 XuMuueckre
CBOICTBa, MO/lyyeHHe U rpuMeHeHre. CoMM aMMOHUS, UX (U3NYecKre U XUMHAYeCcKre CBOMCTBA,
npuMeHeHre. KauecTBeHHasi peaklidsi Ha MOHbI aMMOHHS. A30THasi KMCJIOTa, e€ MOJyuyeHue,
¢usmueckie M XUMHUecKHWe CBoMcTBa (0OIMe Kak TMpejACTaBUTeNsl Kjacca KHCJIOT W
cneyu¢uyeckre). Vcrnonb3oBaHWe HWUTPAaTOB W CO/eli aMMOHMS B KayeCTBe MUHEepPasbHbIX
ynobpeHuii. XvMuueckoe 3arpsi3HeHHe OKpYyKarolllel cpe/ibl CoeJuHEHUsIMU a30Ta (KUCIOTHbIe
JOXK/IM, 3arpsi3HeHHe BO34yXa, MOuBbl U BOA0EMOB). Pocdop, annoTponHble MoAUpUKALIMU
docdopa, pusnueckre U xumuyeckue cBouctea. Okcuz docdopa (V) u pocdopHas KUCIOTa,
¢usnueckie M XUMHUYECKHe CBOWCTBA, MosiyueHWe. Vcriosnb3oBaHve ¢ocdaToB B KauecTBe
MUHepaJIbHBIX YA00peHUH.

O6masi xapakTepucTHKa 3meMeHTOB I[VA-rpymnmbl. OcoOeHHOCTH CTpPOeHHs aTOMOB,
XapakKTepHble CTelleHW OKUC/IeHUs. YT/Iepo/], a/uIOTPOIHble MoAU(UKaLMY, paclipOCTPaHEHUE B
nipupo/ie, pusnyeckre U XumMudyeckre cBorcTea. Azpcopbips. KpyroBopot yriiepoga B mpupoe.
Oxkcuppl yriaeposa, ux (usnueckre ¥ XUMUUECKHe CBOMCTBA, [eMCTBUE Ha >KUBble OPraHU3MBbI,
TIoTyueHre W TIpUMeHeHre. DKOJIoTHYecKue MpobsieMbl, CBsi3aHHbIe C OKCcHzoOM yriepoza (IV),
ruroTe3a ry100a7bHOTO TOTeIJIeH!sl K/MMara, MapHUKOBbIM 3¢ deKT. YronbHas KACIO0Ta U eé
cony, uxX (r3Uuyecke M XMMHUYeCKHWe CBOWCTBA, IOJlyueHWe W TpUMeHeHUe. KauecTBeHHast
peakuyss Ha KapOoHaT-uoHbl. Vcmonb3oBaHuWe KapboHaTOB B ObITY, MeJulIvHe,
MIPOMBIIIJIEHHOCTU U CeJTIbCKOM XO035IHCTBe.

[TepBoHaua/ibHbIe TIOHATHS 00 OpraHMUeCKWX BelllecTBaX Kak O COeJUHEHHUsIX yriaepoja
(MeTaH, 3TaH, STW/eH, alleTW/eH, S5TaHO/, [JIMLePHH, YKCyCHasi KucioTa). I[lpupopHbie
WCTOYHMKU YTJIeBOJOPOZOB (yrosib, TPUPOJHBIA ra3, HedTb), TPOAYKTbl WX TepepaboTKu
(6eH3uH), UX posb B OBITY ¥ IPOMBIIIIEHHOCTH. [IoHsATHe 0 OMOIOrHYeCKH Ba)KHBIX BellleCTBaX:



upax, Oeskax, yrneBojax — M WX POJM B JKM3HU ueloBeka. MarepuanbHoe efuHCTBO
OpPraHUYeCcKUX U HeOPraHUUeCKHUX COeJMHEeHUH.

KpemHuuii, ero ¢usnyeckue W XUMHUUECKHe CBOMCTBA, IO/yueHHWe M TpUMeHeHue.
CoemuHeHusi KpeMHusi B Tmipupogie. OOiue mnpexacraBieHusi o6 okcuzge kpemuus (IV) u
KpeMHHeBOM KrcsioTe. CUIMKATBI, UX UCITI0/Ib30BaHKE B OBbITY, B TIDOMBIIIJIEHHOCTH. BaykHeidie
CTpOWTe/IbHbIe MaTepuasbl: KepamMHKa, CTeK/o, LieMeHT, 0eToH, >kene300eToH. IIpoGremer
6e301MacHOT0 MCT0/Ib30BaHMS CTPOUTE/ILHBIX MaTePHaioB B TIOBCETHEBHOM JKU3HHU.

XumuuecKuti 3kcnepumeHm:

u3yuyeHre 00pa3j0B HEOPTaHWYeCKUX BeIeCTB, CBOWCTB COJISTHOW KHCJIOTHI, TIPOBeZIEHHUE
KaueCTBEeHHBIX peaKLMii Ha XJIOPW/-MOHBI U Hab/ro/ieHre TIPU3HAKOB UX TIPOTEeKaHWsl, OTIbITHI,
oTpaxkaroiye ¢usnyeckrie U XMMHUUeCKhe CBOMCTBA rajJioTeHOB U UX COeAUHeHUN (BO3MOKHO
WCTIOb30BaHUe BUJjeOMaTepHasioB), O3HAaKOMJieHHe C obOpaslam XJIOpHOB (rajioreHu/oB),
O3HaKOM/IeHWe C o0pas3laMu ceppl W €€ CoeJUHEHUSIMA (BO3MOXKHO HCIIO/Tb30BaHKE
BUJleOMaTepuaoB), HabmofeHuWe Tmpoliecca OOyI/IMBaHUs —caxapa 07  JielCTBHeM
KOHIIEHTPUPOBAaHHOW CEPHOUM KHMC/IOThI, U3yueHHe XUMUUECKUX CBOWCTB pa30aB/ieHHOUW CepHOM
KWC/IOTBI, TIPOBe/leHre KaueCTBeHHOW peakiMd Ha Cy/ab(aT-uoH W Hab/rofieHue Tpu3HakKa eé
MpOoTeKaHusl, 03HaKOMJIeHHe C (M3UUecKUMU CBOMCTBaMU a30Ta, (ocdopa U UX coeJuHEHUM
(BO3MO>KHO MCITO/Tb30BaHKe BHZieOMaTepUasoB), obpasijamMu a30THbIX U (oCPOpHBIX y100peHnH,
nosyuyeHve, coOWpaHWe, pacrio3HaBaHWe M U3yuyeHHe CBOWCTB aMMHakKa, IIPOBeJIeHHe
KaueCTBEHHbIX peaklMid Ha HWOH aMMOHUSI U (ochaT-UOH M H3yueHHe [IPU3HAKOB MX
MPOTEKaHUsl, B3aMMOJEUCTBME KOHLIEeHTPHPOBAHHOW a30THOU KHUCJIOThI C Melbl) (BO3MOXXHO
VICTI0/Ib30BaHMe BH/IeOMAaTepUaoB), U3yueHUe MoJieneld KpUCTa/yIMyecKuX pelIeToK aamasa,
rpadura, dysiepeHa, O3HAaKOMJIEHHE C TIPOLIECCOM afCOpOLMM DPAaCTBOPEHHBIX BEI[ECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM TPOTUBOTra3a, MojyueHue, cobrpaHue, pacrio3HaBaHUe
W M3yuYeHHe CBOMCTB YIJIEKHC/IOTO ras3a, TIpOBeZieHHe KaueCTBEHHBIX peakluii Ha KapOoHaT u
CWIMKAT-MOHbl W U3y4yeHHe T[IPU3HAaKOB WX TMPOTeKaHWs, O3HAKOMJIEHHWE C TIPOAYKLMen
CWIMKaTHOM MPOMBILLJIEHHOCTH, pellleHue SKCIIepUMeHTa/bHbIX 3ajau Mo TeMe «BakHeiine
HeMeTasl/Ibl U UX COeJUHEHUSI».

MeTta/ibl M MX COeAMHEHUA

OOiast xapakTepyuCTMKa XUMHWUECKHMX 3/IeMEHTOB — MeTa/VIOB Ha OCHOBAHWH MX
noJsioxkeHus B Ileproanueckoi cucreMe xumMmveckux 3ieMeHToB [1. VI. MeHgeneeBa u CTpoeHUs
atoMoB. CTpoeHMe MeTanaoB. MeTannuueckass CBsI3b W MeTa/l/IMuecKas KpUCTa/lMuecKas
pelléTka. ONeKTPOXUMHUUYECKWM psJi HalpsDKeHUM MeTaioB. Dusryeckue U XUMHUYeCKHUe
cBoricTBa MetasuioB. OO1ue criocobbl monydyeHusi MeTannoB. [ToHsATHE O KOPPO3UM MeTaslioB,
OCHOBHBIE CITOCOOBI 3aLUTHI UX OT KOppo3uu. CIiiaBsl (CTanib, UyT'yH, AFOPaTOMUHNMN, OpOH3a) U
UX TIpUMeHeHue B ObITY U TIPOMBIIILIEHHOCTH.

[ITenouHble MeTas/uIbL: NOJIOKeHYe B Ileprofnueckor cucTeMe XMMHUYECKUX 3/1eMeHTOB /.
W. MenpeneeBa, CTpoeHVe MX aTOMOB, HaxOoXJeHHe B Npupoje. Pusnyeckue U XUMHUYECKHUe
CBOMCTBA (Ha NpuMepe HaTpus U Kanus). OKCUBI M THIPOKCHU/bI HATPUs U Kanus. [IpumeHneHne
11]eJIOUHBIX METAJ/IJIOB U UX COe/IMHEeHUH.

[ITenouHO3emesibHBIE MeTa/Ulbl MarHWd M KaJbLiMW: TMosiokeHwe B Ilepropnueckon
cucteMe XxuUMuueckux 3nemeHToB [I. M. MeHpeneeBa, CTpoeHHWe MX aTOMOB, HaxOXK[eHHUE B
npupofie. Pusnueckre U XMMHUYeCKHMe CBOMCTBA MarHus M KaibLus. BaxHelime coefuHeHUs
KasbLys (OKCHZ, TUJPOKCH/, comu). JKECTKOCTh BOJbI U CIIOCOOLI €8 yCTpaHeHMUs.

AmomuHui: nonoxxenue B [lepuosuyeckol cucteMe XuMHUecKux ssemeHTtos 1. U.
MeHpienieeBa, CTpOeHHe aToMa, HaxoX7eHue B npupoze. dusnueckre U XUMAUYECKHe CBOMCTBA
antoMuHMs. AMGoTepHbIe CBOMCTBA OKCH/A Y TUAPOKCHU/IA a/TFOMUHMS.

Keneso: mnonoxenue B Ilepuoguueckoid cucteme XuMUyeckux 3nemeHtoB [I. U.
MeHnpieneeBa, CTpOeHHe aToOMa, HaxOXzeHHe B npupoze. dusnueckre U XUMAYECKHe CBOMCTBA



kenesa. Okcuapl, rugpokcuabl U comu xeneda (II) m xenesa (III), ux cocras, cBOMCTBa U
ToJlyYeHue.

Xumuueckutl 3kcnepumeHm:

O3HaKoM/IeHWe C o0pasllaMd MeTa//IoB M CIUIaBOB, WX (M3UYECKUMU CBOWCTBaMH,
V3y4yeHHe pe3ysbTaTOB KOPPO3MM METa/lIOB (BO3MOXKHO HCII0/Ib30BaHHE BHJleOMaTepuasioB),
ocobeHHOCTel B3aUMOJIeCTBUSI OKCH/IAa KaIbIUs M HAaTPHsi C BO/IOM (BO3MOXKHO MCII0/Ib30BaHHe
BH/lIeOMaTepuaioB), UCC/IeJOBaHHe CBOMCTB >KECTKOM BOJpbl, IIpoLlecCa TOpPEeHUsl >Keje3a B
KUCIopoZe  (BO3MOXKHO — WCIIO/Ib30BaHWE — BUJEOMaTepuasaoB), IPU3HAKOB  MPOTEKaHMs
KauyeCTBEHHbIX peaklii Ha MOHBI: MarHusi, KaiblLiys, a/JFOMUHMS, L{UHKA, Kene3a (II) u xenesa
(I11), megu (II), HabmroieHMe U OMMCaHUe MPOLIeCCOB OKpAIIMBaHMs TIaMeHW MOHAMW HaTpus,
Kaaus U KazibLus (BO3MOXKHO MCII0/Ib30BaHUe BHleOMaTeprasioB), UCCe[oBaHue aM(pOTepHbIX
CBOMCTB TMJPOKCH/A aTlOMUHUS Y TMAPOKCH/A LIUHKA, pelleHre SKCIeprMeHTalbHbIX 3a/,au 1o
TeMe «BakHelIIMe MeTaslIbl U UX COeJMHEHUS».

XuMHA ¥ OKpyXKamluas cpeja

BemjectBa 1 MaTepurasnbl B [IOBCeJHEBHOW >KM3HU uesioBeKa. be3omacHoe ucCrnosib30BaHue
BellleCTB M XUMUYECKMX peakiuii B ObiTy. IlepBasi Momollb NMpU XUMHYECKUX OXKOrax Hu
OTpaBJ/IeHHUSIX.

XrMuryeckoe 3arpsi3HeHHe OKpY»Karolllel cpeZibl (TpefiesibHasi JOMyCTUMasi KOHL|eHTpaLus
BelecTs, Aanee — [1/1K). Poib Xxumuu B perieHnr K0IOTHUeCKHUX MPo0IeM.

XumuuecKuii 3KcnepumeHm:

n3yuyeHre 00pa3LioB MaTeprasoB (CTEK/IO, CII/IaBbl METAasJIOB, TIOJIMMEPHbIe MaTepHasIbl).

Mescnpedmemuble ces3u

Peanusanust MeXXripeIMeTHBIX CBSI3el NPU U3yUeHUM XMMUU B 9 Kijlacce OCYIeCTB/ISIeTCs
yepe3 HCMO/b30BaHHWE KaK OOIIMX ecTeCTBeHHO-HAayuUHbIX TIOHSITUM, TaK U TIOHSITUH,
SIBJISTFOLLMXCS] CHCTEMHBIMHU /11 OT/Ie/IbHBIX [PeJIMEeTOB eCTeCTBEHHO-HAayUHOr0 LIUKJ/IA.

OO1e ecTecTBeHHO-HAayuHble TIOHSITHS: HayuHbIM (pakT, TUIOTe3a, 3aKOH, TeOopus,
aHanM3,  CUHTe3,  KilaccuuKanus,  TepuoAWYHOCTb,  HabmofeHye,  SKCIepUMEHT,
MO/le/TMpOBaHue, U3MepeHre, MO/iellb, sIBJieHUe, TapHUKOBbIN 3Q(eKT, TEXHOJIOTHS, MaTepuabl.

@dusuka: MaTepus, aTOM, D3JIEKTPOH, TNPOTOH, HEWTPOH, WOH, HYK/IWJ, HW30TOMbI,
Pa/IM0aKTUBHOCTb, MOJIEKYyJ/a, S/€KTPUUeCKWW 3apsifi, TPOBOJHUKH, TOJYTIPOBOJHUKHY,
JVI3NIeKTPYKH, (POTO3/IEMEHT, BeIeCTBO, Teso, 00bEM, arperaTHOe COCTOSIHHE BeIleCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTa/yInyeckKas pelléTka, CIulaBbl, (U3MYeCKUe BeJUYHHBI,
e/IMHHULIbI U3MepPeHus, KOCMUUeCKOe IIPOCTPaHCTBO, IIaHeTsl, 3Bé3bl, CosHLe.

buonorus: dotocuHTe3, AbixaHWe, Guocdepa, 3KOCHCTeMa, MHHepasbHble yA00peHus,
MUKPO3/IEMEHTBI, MAKPO3JIEMEHThI, ITUTaTe/IbHbIe BelljeCTBa.

leorpagus: armocdepa, rugpocdepa, MUHepaabl, TOpHble TIOPOJbI, II0JIe3HbIE
VICKOTIaeMble, TOIIMBO, BOZHbIE peCypChl.
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IVIAHAPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMW
HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJ/IBTATHI

JIMUHOCTHBIE pe3y/IbTaThl OCBOEHHSI TIPOTPAMMBI OCHOBHOTO 001rero o0pa3oBaHUs
JIOCTUTAIOTCS B X0/le 00yueHUs] XUMHH B eIMHCTBe yueOHOUM M BOCTTUTATeTbHOMN JesiTe/IbHOCTU B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCUHACKUMH  COL[MOKY/JbTYPDHBIMH UM  /IyXOBHO-
HPaBCTBEHHBIMU 1[€HHOCTSIMM, TIPUHATHIMM B OOILECTBE MPAaBUIaMU U HOpPMaMH TOBEJeHHs U
CIIOCOOCTBYIOT MpOLIeCcCaM CaMOTI03HAHKS, CAMOPAa3BUTHS U COL[AA/TA3AI[UN 00YJaroIrXCs.

JIMUHOCTHBIE Ppe3y/bTaThl OTPA’KalOT T'OTOBHOCTb OOYYaKOIIUXCS PYKOBO/CTBOBAThCS
CHCTEMOM TIO3UTHBHBIX 1IEHHOCTHBIX OPHEHTAI[Ui M pacCIIMpeHHe OIbiTa [esiTe/IbHOCTH Ha eé
OCHOBE, B TOM YHCJ/Ie B UaCTH:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

1[EHHOCTHOTO OTHOIIIEHUsI K 0TeUeCTBeHHOMY KYJIbTYPHOMY, UICTOPUUECKOMY M HayUHOMY
Hac/leIut0, TIOHUMAaHUsl 3HAaueHHs] XMMUYEeCKOM HayKu B >KU3HU COBPEMEHHOro OOIIecTBa,
CTIOCOOHOCTH BJIaZieTh JOCTOBEPHON MH(OpMaIfei 0 IepeioBbIX AOCTHXKEHUSX U OTKPBITHSIX
MHUPOBOW M OTEUYEeCTBEHHOW XMMWH, 3aMHTEPEeCOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOUCTBE
MUpa 1 00111ecTBa;

2) rpa)k/JaHCKOro0 BOCIMTAHUA:

TIpe/ICTaB/eHUs] O COI[Ma/IbHBIX HOpMax M TIpaBWIaX MeX/IMYHOCTHBIX OTHOIIEHUU B
KOJI/IeKTHBe, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOII[ECTBEHHO TI0/Ie3HOM, yueOHO-
HCCIe/JOBATe/TbCKOM, TBOPUECKOU U PYTHX BUJAX [eATeTbHOCTH, TOTOBHOCTH K pa3HO0Opa3HOM
COBMECTHOM [IeSITe/TIbHOCTU TIPH BBITIOJTHEHUM y4UeOHBIX, MO03HABATe/IbHBIX 3a/lay, BBITOJTHEHUU
XUMHUUECKUX 3KCIIEPUMEHTOB, CO3/[aHUHM yUueOHBIX MTPOEKTOB, CTPeM/IEHHUS] K B3aMMOITIOHUMAHUIO
¥ B3aMMOTIOMOII[M B TPOLIeCCe 3TOM yueOHOM /IeATeSIbHOCTH, TOTOBHOCTH OI|eHUBATh CBOE
TIOBe/IeHe U TIOCTYIIKM CBOWX TOBApUIIEH C TIO3WI[UM HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4ETOM 0CO3HAHUS TIOC/Ie/ICTBUIA TIOCTYIIKOB,;

3) IeHHOCTH HAyYHOT'0 MO3HAHUS:

MHUDOBO33pDeHUECKWe  TIPeACTAaB/eHHWs O BeIlecTBe W XUMHUECKOW  peakluy,
COOTBETCTBYIOII[i@E COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU M COCTABJISIIOI[ME OCHOBY ISt
TOHMMaHWsS  CYIIHOCTA HAyyHOW KAapTWHbI ~MHpa, TpeJCTaBieHHusT 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS TIPUPO/IbI, B3aUMOCBSI3SIX uesloBeKa C TPUPOJHON Cpefioi, 0O POu
XMW B TIO3HAaHUM 3THX 3aKOHOMEPHOCTEH;

Mo3HaBaTe/lbHbIe MOTHBBI, HallpaB/ieHHble Ha TI0/lyueHHe HOBBIX 3HAaHWM 110 XHWMHUH,
HeoOXxomuMble [yii OOBSICHEHHsI HaAOJIFOZAeMbIX TIPOIIECCOB W SIBJIEHWH, ITO3HABaTebHOM,
MHGOPMALMOHHOW 1 UMTaTe/TbCKOM KY/IbTYPhI, B TOM UKC/Ie HAaBBIKOB CAMOCTOSITe/TbHOM pabOThI
C yueOHBIMH TEKCTaMH, CITPABOYHOM JIUTEpaTypOH, AOCTYMHBIMH TeXHHUUECKUMH CpPeCTBaMHU
VMH(OPMaI[MOHHBIX TeXHOJIOTHH;

WHTepeC K OOyueHHWIO W TI03HAHWIO, JIF0OO3HATeIbHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
camoo0pa30oBaHUI0, MPOEKTHOM M UCC/Ie/I0BaTe/IbCKON /IeITe/TbHOCTH, K 0CO3HAHHOMY BBIOODY
HarpaB/IeHHOCTH W YPOBHSI 00yUeHUs B Jja/ibHeHIIeM;

4) bopMupoBaHHs Ky/JIbTYPHI 3I0POBbA:

OCO3HAaHWE IIEHHOCTH J>KW3HHW, OTBETCTBEHHOTO OTHOILIEHWS K CBOEMY 3/0POBBIO,
YCTAaHOBKU Ha 3/]0POBBIM 00pa3 »XW3HH, OCO3HAHWE TOCTeCTBUN U HENpUsiTHe BpeAHbIX
TIpUBbIUEK (yroTpeOJsieHUs] anKorossi, HAapKOTUKOB, KYypeHHs), HeoOXOAUMOCTH COOro/IeHust
npaBwI 0e30TMacHOCTH TIpU OOpalljeHuM C XUMUYeCKHMHU Bell[eCTBaMH B OBITY U peajbHOU
YKU3HU;

5) TPYAOBOI0 BOCITUTAHUS:

WHTepecC K MPaKTUYeCKOMY M3y4YeHHIo Mpodeccuii ¥ Tpy/ja Pa3jIMuHOrO pojia, YBaXKeHue K
TPyAy W pe3ynabTaTaM TPY/JOBOM [eATeTbHOCTH, B TOM YWC/Ie Ha OCHOBe TPUMeHeHUs
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Npe/IMETHBIX 3HAHWM 110 XWMHH, OCO3HAHHBI BbIOOp WHAWBU/YA/JbHONH TPAeKTOPHU
Npo/ioJKeHHsi 00pa30BaHUsi C yU8TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMUH,
00IIIeCTBEHHBIX WHTEPECOB U TIOTPeOHOCTeH, yCITenIHoOM mpodecCHoHaMbHOU [esiTe/TbHOCTH U
pa3BUTHsI HEOOXOIUMBIX YMeHUH, FTOTOBHOCTh aZlaliTHPOBAThCS B TIPOdeCcCroHaIbHOM cpejie;

6) 5K0/10rHuecKoro BOCIUTAHMA:

9K0JIOTHUeCKH 1iesiecoo0pa3Hoe OTHOLLEeHWe K TIPUPOZie KaK MCTOUHUKY JKU3HU Ha 3emiie,
OCHOBe eé CyIeCTBOBaHHUs, MIOHMMaHWe LIEHHOCTH 37I0POBOTO W Oe3omacHoro obpasa >KU3HH,
OTBETCTBEHHOe OTHOIlIeHWe K COOCTBeHHOMY (H3WYeCKOMY W TICUXWYeCKOMY 3/10pOBbIO,
0CO3HaHUeE 1EHHOCTH COOJII0/IeHsT TIPaBH/T Oe30T1aCcHOTo TOBeIeHusl TIpy paboTe C BelljecTBaMH,
a TaK)Ke B CUTYaLMsIX, YTPOXKAIOLLMX 3/J0POBbI0 U )KU3HU JTHO/IEel;

CITOCOOHOCTH TIPUMEHSITh 3HaHWs, TOydaeMble TPU W3yUeHWH XUMHH, IJIST PelleHUs
3a/ja4, CBS3aHHbBIX C OKpY’Karolllell TPUPOIHOMN CpeZioH, /1J1sl IOBBILLEHUS] YPOBHS 5KOJIOTHYECKOU
KyJIbTYPbI, 0CO3HaHUS I7100a/IbHOTO XapakKTepa KOJIOTHUEeCKUX MpobjieM U MyTell MX pelieHus
MOCpe/ICTBOM MEeTO/ZI0B XWMHUH, SKOJIOTUUECKOTO MBIIUIEHHS], YMEHHsI PYKOBO/JCTBOBAaTbCS UM B
N03HaBaTe/IbHOM, KOMMYHUKAaTUBHOU U COLIMA/IbHOU NTPAKTHKe.

METAIIPEIMETHBIE PE3YJ/IbTATBI

B coctaBe MeTampeMeTHBIX pe3y/JbTaTOB BBIJENSIOT 3HAuMMble Ot (HOPMUPOBAHUS
MHUPOBO33peHUsT 00IIjeHayuHble TIOHATHS (3aKOH, TeOopusi, MPHHILIMI, TWIOTe3a, (akT, CUCTeMa,
TIPOLeCC, SKCIIePUMEHT M JIPyTroe.), KOTOPble MCTIOIb3YIOTCS B €CTeCTBeHHO-HaYUHBIX YUeOHbIX
ripeZiMeTax U TO3BOJISIFOT Ha OCHOBe 3HaHUH W3 3TUX MPeJMeTOB (hOPMHUPOBATh TIPeZICTaBIeHHE O
1[e/IOCTHOM HayyHOM KapTHHe MUpa, U yHUBepcasbHble yueOHbIe MeHCTBUS (IT03HaBaTebHbIE,
KOMMYHHUKaTHBHbIE, PEryJsiTUBHbIE), KOTOpble oOecrieunBaroT (HOPMUPOBaHWE T'OTOBHOCTH K
CaMOCTOSITe/IbHOMY TIJIAHMPOBAHUIO U OCYILIeCTB/IEHUI0 YueOHOM /lesTeTbHOCTH.

ITo3HaBaTe/IbHBbIE YHHBepPCa/IbHbIe yUeOHbIe /IeHCTBUSA

Ba3oBble loruyecKue JAeiCTBHUSA:

yMEeHUs] UCMO0Jb30BaTh TPUEMBI JIOTUUECKOTO MBbIIIEHUs] TIPU OCBOEHUM 3HaHUWMU:
PAacKpbIBaTh CMBIC/I XUMHUUECKHMX TIOHATHUN (BbIAENSAITh WX  XapaKTepHble TPHU3HAKH,
yCTaHaB/IMBaTh B3aUMOCBS3b C APYTUMH TOHSTUSMU), UCTIONB30BaTh TIOHATHS [7isi OOBsICHEHHS
OTJeNbHbIX (DaKTOB W sIBJIEHWH, BbIOMpaTh OCHOBAaHWS W KPUTEPUH [/ KacCUbUKALUN
XUMUYECKUX BeIeCTB M XUMUUYEeCKUX Peaklii, yCTaHaB/IMBaTh IPUUMHHO-C/Ie/[CTBEHHbIE CBSI3U
MeX/y 00BeKTaMHu U3yueHus, CTPOUTh JIOTHUeCKHe PacCyKaeHus (MHyKTUBHbIe, elyKTHBHEIE,
TI0 aHAJ/IOTHH), /Ie/laTh BBIBOABI U 3aK/TFOUEHHS;

yMeHUe TIPUMEHSITb B TIpoliecce TMO3HaHUs TIOHATUS (TIpeMeTHbIe W MeTaripeiIMeTHbLIE),
CUMBO/IMYECKHe (3HAaKOBBIE) MOJIENH, HWCTO/b3yeMble B XWMHH, MPeoOpa30BbIBaTh IIHMPOKO
TIpUMeHsieMble B XUMUU MO/Ie/TbHbIe TIPe/ICTaB/IeHUs] — XUMHUeCKU 3HaK (CMMBOJI 3/7IeMeHTa),
xuMudeckass ¢GopMysa U ypaBHEHHWe XUMHUECKOW peaki[uM — TIpU pelieHur y4yeOHO-
MO3HaBaTe/NIbHBIX 3a/lad, C YYETOM OJTUX MOJeNbHBIX TIPeJCTAB/JI€HHWN BBLIBIATH WU
XapaKTepr30BaTh CYIIeCTBEHHbIe MPU3HAKH H3yuaeMbIX OOBEKTOB — XMMHUYECKHX BEIIeCTB U
XUMHUYECKUX DeakiVi, BLISBIATH OO0IIMe 3aKOHOMEPHOCTH, TPUUHMHHO-C/Ie/ICTBEHHbIE CBSI3U U
TIPOTHUBOPEUMs B U3yuaeMbIX MPOLeccax U sIBJeHHUsIX.

Ba3oBble Hcc/1ej0BaTe/IbCKUe JeCTBHA:

yMeHHe HCTO/h30BaTh IMOCTaB/eHHbIe BOIMPOCHI B KaueCTBeé WHCTPYMEHTa TO3HaHUS, a
TaK’kKe B KauecTBe OCHOBBI /i1 (DOPMHpDOBAHUSI THIIOTE3bl TI0 TIPOBEPKE TPABWILHOCTH
BBICKA3bIBae€MbIX CY>KIeHUM;

nproOpeTeHre OIbITa TIO TJIAHUPOBAHWIO, OpPraHU3alluM W TIPOBEZEHUI0 YueHHUUeCKUX
5KCIIEPUMEHTOB, YMeHHe Hab/IFo/IaTh 3a X0/I0M TTPOIiecca, CaMOCTOSITe/TbHO TTPOrHO3UPOBATh €ro
pe3ysibTaT, (opMy/UpOBaTh 0000IleHHs U BBIBOZABI IO pe3y/abTaTaM IMPOBEAEHHOTO OIbITa,
WCCJIe/IOBaHMsI, COCTABJIATL OTUYET O TIPO/Ie/IaHHOM pabore.

Pab6ora c uadopmanueii:
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yMeHHe BbIOMpaTh, aHaIM3UPOBaTh U MHTEPIIPETUPOBATh MH(OPMALIMIO PAa3/TMUHBIX BU/IOB
v (popM Mpe/CTaBIeHUs, TIOyYaeMy0 U3 Pa3HbIX UCTOYHHUKOB (HayUHO-TIOMYJISIPHAst IMTepaTypa
XVUMHYECKOTO CO/Iep)KaHusi, CIpaBOYHbIe T10cobusi, pecypchl VIHTepHeTa), KpPUTHYECKH
OLIeHMBaTh MPOTHBOPEUUBYIO ¥ HEIOCTOBEPHYHO MH(POPMALHIO;

yMeHHe TIPUMEHSITh Pa3/IMuHble MeTO/bl M 3aTpOChI ITPY MOMCKe ¥ 0TOope MH(OpMaLUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX ZIJIs1 BBHITIOIHEHUST YUeOHBIX ¥ TTO3HABaTe/bHBIX 3ajau
OTIpeZIe/IEHHOTO THWIA, TPHUOOpeTeHHe oOmbITa B 00/1aCTH WCIOIB30BaHUS WH(OPMAI[MOHHO-
KOMMYHHKAaTUBHBIX TEXHOJIOTHH, OB/IaZieHUe Ky/JIbTypOl aKTUBHOTO WCIIO0/Ib30BAHUS PA3/IMUHbBIX
TIOMCKOBBIX CHCTEM, CaMOCTOSITeJIbHO BbIOMPaTh ONTHMAaMbHYI0 (OPMY TIpe[CTaBIeHUS
vH(pOpMalMK ¥ WJUTFOCTPUPOBATh pelllaeMble 3a/laud HEeCJOXKHbIMKA CXeMaMH, JrarpamMMaMH,
apyrumu GpopmamMu rpaUKe ¥ UX KOMOWHALUSMUY;

yYMEeHHe HCIO0J/Ib30BaTh M aHA/JM3MPOBATh B TIpOLieCCe yueOHOW W MCC/Ie[0BaTeTbCKOM
JieaTeIbHOCTA UH(OPMALIHIO O BJUSHUM MTPOMBILIEHHOCTH, CEbCKOT0 XO035IHCTBA ¥ TPAHCIIOPTa
Ha COCTOSTHME OKPY’Karolliel PUPOHOMN CPeibl.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yueOHbIe /[efiCTBHUSA:

YMEeHMsl 3aJaBaTh BOMpPOCHI (B Xoze auanora W (WIM) JOUCKYCCHH) TI0 CYIIECTBY
obcykzmaemMoli TeMbl, (OPMY/JMPOBATh CBOW TIPEJJIOKEHUS OTHOCHTEHHO BBITIONHEHUS
ripe/i/IoKeHHOU 3a/lauu;

yMeHHUSI TIPeZCTaB/IsATh M0yYeHHbIe Pe3y/bTaThbl T03HAaBaTeTbHOU JeATeTbHOCTH B YCTHBIX
W TUCbMEHHBIX TEeKCTaxX; JeaTh IPe3eHTAlUI0 pe3y/IbTaTOB BBIMOJHEHUSI XHUMHUYECKOTr0O
JKCriepuMeHTa (71abopaTopHOro OIbITa, J1TabOpaTOPHOW paboThI IO HWCC/IeOBAaHUIO CBOWMCTB
BEIL[eCTB, y4eOHOTr0 TIPOEKTa);

yMeHHsI y4eOHOTO COTpYyJHMYEeCTBa CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATE/bHON U
WCC/Ie[JOBaTe/TbCKON IeATeIbHOCTA TPY PEIIeHUM BO3HUKAKOIUX MPOo0JeM Ha OCHOBe yuéTa
00IIMX WHTEPEeCOB W COTIAaCOBAHUS MO3UIMKM (00CY>KAeHUs, OOMeH MHEHWSIMU, «MO3TOBbIe
IITYPMbI», KOODJMHALMSI COBMECTHBIX [IEMCTBUM, OTIpe/ie/ieHre KPUTEPUEB T10 OL|eHKe KauecTBa
BBITIOJTHEHHOM paboThI U ApyTHeE).

Pery/isiTHBHBbIE YHUBepPCa/IbHbIE yUeOHbIe JeHCTBUS:

yMeHHe CaMOCTOSITe/IbHO OTIPeJiesisiTh L{eJlu /1esiITe/TbHOCTH, TIaHMPOBaTh, OCYILECTBIISATS,
KOHTPOJIUPOBAaTh W TIpU HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOK JeATeNbHOCTb, BbIOMpAThb
Hanbosee 3ddekTUBHBIE CIOCOOBI  pellleHHs yueOHBIX W TIO3HaBaTe/JbHBIX — 3afiay,
CaMOCTOSITEJTBHO COCTaBJISITh WM KOPPEKTHUPOBATh TIPE/JIOXKEHHBIN a/lTOpUTM JI€HCTBUIM TIpU
BBITIOJTHEHUM 33/laHAH C Y4YéTOM II0JyYeHHs] HOBBIX 3HaHWN 00 M3y4yaeMbIX OOBEKTax —
BEIL[eCTBaX U PeaKIUsX, OL€HUBAaTh COOTBETCTBUE TIOyUeHHOTO pe3yJbTaTa 3asiBJIeHHOU 1[eJTH,
yMeHHe UCII0/Ib30BaTh U aHAaIM3UPOBAaTh KOHTEKCTHI, TIpe/jjlaraeMble B yCJIOBUH 3a/laHUI.

INPEAMETHBIE PE3YJ/IbTATbBI

B cocraBe mnpegMeTHBIX pe3y/JbTaTOB I10 OCBOEHHIO 00s3aTe/IbHOrO COJleprKaHus,
yCTaHOB/IEHHOTO /IaHHOW (efepanbHON paboueil TIPOrpamMMOM, BBIJIE/IIOT: OCBOEHHBIE
o0yyarIMMHUCS Hay4yHble 3HaHUWs, YMeHUsi W CIrocoObl JelcTBull, crneuuduyeckue st
npeIMETHOM 00/1acTH «XUMUsT», BUZBI AeATeNbHOCTH TI0 TIO/yYeHHI0 HOBOTO 3HAHUS, €ro
VHTepIpeTaLyu, Mpeodpa3oBaHUIO ¥ TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHbIX U HOBBIX CUTYaLIUsIX.
K konny obyuenus B 8 kjiacce rpeZMeTHble pe3y/bTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:
®  pacKpbIBaTb CMBIC/I OCHOBHBIX XMMMUYECKUX IMOHATHM: aTOM, MOJIEKyJa, XMMUYeCKUU
5/IeMeHT, TIPOCTOe BelLecTBO, CJIOKHOe BellecTBO, CMecb (OZHOpPOJHas W
HEOJHOPOZHasl), BajJeHTHOCTb, OTHOCUTe/bHas aTOMHasi M MoOJIeKyJIsipHas Macca,
KOJIMYeCTBO Bell|eCTBa, MOJIb, MOJIpHas Macca, MaccoBas JoJsi XWMHUYeCKOro
3/IeMeHTa B COeAWHEHWH, MOJISIPHBIA O00BEM, OKCH[, KHCI0Ta, OCHOBaHWe, COJIb,
3/1eKTPOOTPULIATEIbHOCTD, CTEeNeHb OKUC/IeHHUs, XUMUUeCKasl peakLus, KiacCuprKarys
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peakLiii: peakLjuu COeJUHeHUs], PeakL|UM pa3/Io’KeHUs], peakliy 3aMell|eHus], peakLju1
oOMeHa, 3K30- U SHZOTepMUUeCcKre peakLiu, TeryioBou 3¢ddekT peakiyu, sApo aToma,
3JIEKTPOHHBIM /IO aToMa, aToMHas OopOuTanb, pafiuyC aroMa, XUMHUYecKasi CBSi3b,
TMOJISIpHAasl U HeMNoJisipHasi KOBaJIeHTHasl CBsI3b, MOHHAsl CBsI3b, WOH, KaTWOH, aHWOH,
pacTBOp, MaccoBasi 1014 BelljeCTBa (IIPOLIeHTHas! KOHL|eHTpaLusi) B paCcTBOpe;

®* JWIIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XWMWUUECKHX TOHSATHUM U TNPUMEHSATb 3TH
TIOHATHS [IPU OITMCAHWM BelleCTB U UX NpeBpallleHNl;

®  JCMNO0/Jb30BaTh XWMHYECKYH0 CHUMBOJIMKY [i/Il COCTaB/ieHHsi ()OpPMy/ BeLeCTB W
YPaBHEHUH XUMUYECKHX peakLui;

® onpeJesisiTh BaJleHTHOCTb aTOMOB 3/IeMEHTOB B OWHApHBIX COeJUHEHUsX, CTeleHb
OKWC/IEHWs 3/1eMeHTOB B OWHAPHBIX COeJVHEHUsX, TPHHA/JIEKHOCTb BEILeCTB K
orpezieIEHHOMY K/acCy coeAuHeHWW 10 (opMmynaM, BHJ XMMHUYECKOW CBS3MU
(KoBajieHTHasi U MOHHas) B HEOPraHMUeCKUX COeJUHEeHUsIX;

® packpeiBaTh cmbica Ilepuoauueckoro 3akoHa . V1. MeHpeneeBa: 1eMOHCTPUPOBATh
NOHVMAaHNe IepUOJUYeCKON 3aBUCHMOCTH CBOWCTB XMMHWYECKMX 3JIEMEHTOB OT WX
nosioxxeHusi B Ilepuosgyueckoil cucTeMe, 3aKOHOB COXpaHEHUsI MacChl BeLLeCTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJ/ISIPHOTO YUeHUs], 3aKOHa ABOrazipo;

® ONUChIBaTh W XapakTepu3oBaTb TabO/iMuHyto ¢opmy Ilepuoguueckoil CUCTeMbI
XMMHWYECKUX 3JIEMEHTOB: pa3/inyarh IOHATHS «IJlaBHas noArpymmna (A-rpymma)» u
«rioboyHast moarpynma (b-rpyrma)», manbie W Gosbllive TepUoJbl, COOTHOCHUTH
0003HaueHus1, KOTOpble UMeIOTCS B Tabmuile «Ilepuoguueckasi CUCTEMa XUMHUECKUX
snemenToB [I. VI. MeHeneeBa» C 4MC/IOBbIMM XapaKTepPUCTUKAMU CTPOEHUS] aTOMOB
XUMUYeCKHUX 37eMeHTOB (COCTaB M 3apsf siApa, oOlee UHCIO 3M€KTPOHOB U
pacripeziesieHMe UX M0 3JIeKTPOHHBIM CJ/I0SIM);

® K/JaccU(pULIMPOBaTh XMMHUUECKHe 3/IeMeHThbl, HeOpraHuueckue BelljecTBa, XUMUYecKre
peakuM (M0 YMCAYy M COCTAaBYy YYaCTBYIOLMX B peaklid BeIeCTB, M0 TelJIOBOMY
s dexTy);

® xapakTepu3oBaTh (OMHUCHIBaTh) OOIMe XUMHUUECKHe CBOMCTBA BeLeCTB pa3IUYHbIX
K/IaCCOB, IIOATBep)KJas ONWCaHue T[puUMepaMd  MOJIEKY/ISIPHBIX — ypaBHEHUM
COOTBETCTBYIOLLIMX XUMUYECKUX pPeakLuii;

® [IPOrHO3MpOBaTh CBOWCTBA BeIleCTB B 3aBUCMMOCTU OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO)XHOCTH MPOTEKaHUsI XUMUYECKUX TIPeBpallieHnid B Pa3/IMUHbIX YC/I0BUSIX;

®  BBLIUNC/IATb OTHOCUTE/IBHYIO MOJIEKY/IIPHYHO U MOJISIPHYIO MacChl Bell|eCTB, MaCCOBYHO
JI0JIF0 XMMHUYECKOro 3jieMeHTa 1o (opMyJie coeZJMHEHMs], MaCCOBYIO JIOJIFO BelllecTBa B
pacTBope, NPOBOAUTH PACYETHI 10 YPAaBHEHUIO XUMHUYECKOU peakLivy;

® TIpUMEHATb OCHOBHbIE OMepaljiy MbICUTETbHOU [eATebHOCTH — aHalu3 U CUHTE3,
cpaBHeHHe, 00001IeHre, CHCTeMaTH3alHIo, KIacCU(PUKALIO, BbISIB/IEHHE TTPUYNHHO--
C/IeJCTBEHHBIX CBS3€M — /i1 U3yUeHUs CBOWCTB BEILeCTB M XUMMUECKHUX peakLui,
eCTeCTBeHHO-HAay4YHble ~ MeTOJbl  TO3HaHWSI —  HaO/IofleHWe,  W3MepeHWe,
MO/le/TMPOBaHKe, SKCIIePUMEHT (peasibHbIl U MbIC/IEHHBIN);

® (c/efoBaTb TIpaBWIaM TIO/NB30BaHMSI XMMHUECKOM TOCyAOM U 1abopaTopHBIM
o0opy/ZioBaHMEM, a TakK)Ke TpaBWiaM oOpalljeHHUsi C BelljeCTBaMH B COOTBETCTBUU C
WHCTPYKLUSIMU TI0 BBITIOJTHEHUIO 1a00PaTOPHBIX XUMUYECKHX OITBITOB TIO TTOJ/TyYeHHI0
u cobupaHuio ra3oo0pasHbIX BellecTB (BOJOpOJa U KHUCIOPOZA), TPUTOTOBJIEHUIO
PacTBOPOB C OMNpezie/IéHHOM MaCcCOBOU Jj0JIeld paCTBOPEHHOTO BeIeCTBa, IJIAHUPOBAaTh
Y TIPOBOJIUTH XMMHUYECKHe SKCIepUMEHThI 110 paclio3HaBaHUIO PacTBOPOB Ileiouer 1
KHC/IOT C TIOMOLL{bI0 UHIMKAaTOPOB (JIakMyC, (heHOo(TaenH, MEeTUIOPaHX U pyTrue).

K koHiy obyueHusi B 9 Kjacce rpeJMeTHble pe3ysbTaThl Ha 6a30BOM YpPOBHE [10JKHBI

OTpaXaTh C(hOPMHUPOBAHHOCTH ¥ 00YUarOIUXCsT YMEHUIA:
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PacKpbIBaTb CMBIC/T OCHOBHBIX XMUMHWUYECKUX TOHSTUN: XWUMHUUECKUM 3/IEMEHT, aToM,
MOJIeKy/a, UOH, KaATUOH, aHUOH, TIPOCTOE BeLLeCTBO, CJI0’KHOE Bell[eCTBO, Ba/IEHTHOCTD,
3JIEKTPOOTPULIATE/IbHOCTb, CTeleHb OKWC/IeHUSs, XMMHUYeCKas peakLys, XWUMHUUYecKas
CBSI3b, TEryIOBOM 3¢ eKT peakly, MOJIb, MOJSIpHBIA 00BEM, pacTBOp, 371€KTPOJIUTHI,
HE3JIeKTPOJIUThI, 3IeKTPOJIMTHYECKass [IWCCOLUAIIVS, PpeakIi[iM HWOHHOrO0 OOMeHa,
KaTrajv3arop, XMMHUUeCcKoe paBHOBecHe, oOpaTuMble W HeoOpaTHUMble peaKLWy,
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE  PeakLUH,  OKWUC/IUTEeIb,  BOCCTAaHOBUTE/Ib,
OKHMCJIeHMe W BOCCTAHOBJIEHWe, a/0TpOmnusi, aM(OTepHOCTb, XUMMUUecKas CBsi3b
(KoBasieHTHasi, WOHHasi, MeTajuinyeckasi), KpUCTa//iMueckas pelliéTKa, KOppo3usi
METa/JIOB, CIUIaBbl, CKOPOCTb XWUMMUECKOM peakluu, Tpefie/lbHO [OMyCTUMast
koHLeHTpauud [T/IK BeiecTsa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMMWUECKUX TIOHATUW W TIPUMEHSITb 3TH
TIOHSATHSA TIPU OMKMCAHUU BEIeCTB U UX MpeBpallieHul;

WCII0/Ib30BaTh XWMUUYECKYH) CHUMBOJIMKY [/l COCTaBlAeHUs (OpMysa BellecTB U
YPaBHEHUH XUMUYECKHX peaklui;

orpeJieNisiTh  BaJIeHTHOCTb W CTeleHb OKUCJEHUs] XUMWYEeCKHX 3JeMeHTOB B
COeIMHeHUSIX Ppa3/IMuHOTO COCTaBa, IMPUHAJJIEKHOCTb BeIeCTB K OINpeze/éHHOMY
KJIacCy COe/IMHeHWH 1o (opmy/am, BHJ XMMHYECKOW CBS3M (KOBaJleHTHasi, UOHHas,
MeTa/yIMuecKasi) B HEeOpPraHWUeCKUX COeJMHEeHUsX, 3aps/ HMOHa M0 XUMHYeCKOU
¢dopMmysie, XxapakTep cpeJbl B BOJHBIX pPacTBOpPaX HeOpPraHWYeCKUX COeJUHEHWU, THUM
KPUCTa/IZTMUEeCKOU PeIIETKA KOHKPETHOIO BellleCTBa;

packpeiBaTh cmbica [Tepuoauueckoro 3akoHa 1. V. MeHpeneeBa U JeMOHCTPUPOBATh
ero MOHUMaHUe: OTMChIBaTh M XapaKTepu30BaTh TabmuuHyto ¢Gopmy Ilepuoguueckoit
CUCTEMbl XWMWUUYECKHX SJ/IEMEHTOB: pa3/iuyaTh MOHATUS «IJlaBHasg mnoarpymnmna (A-
rpymma)» W «mnobouHas mogrpymma (b-rpymma)», manmbie ¥ OosbIve TIepUOJE,
COOTHOCUTH 0003HaueHUs, KOTOpble WMeITCsS B TepUoJuYecKoit Tabsuie, C
YMC/IOBBIMUA XapaKTePUCTUKAMU CTPOEHHsI aTOMOB XMMHUUECKUX 3/IEMEHTOB (COCTaB U
3apsiji s7pa, obirjee UMCIIO 3/IEKTPOHOB U pacripefie/ieHre UX 10 37eKTPOHHBIM CJI0sIM),
00BSICHATL OOIIMie 3aKOHOMEPHOCTH B W3MEHEHWM CBOWCTB 3/IEMEHTOB U WX
Coe/IMHeHUM B TIpefiesiax MasbIX TePUO/IOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS
MX aTOMOB;

K/IaCCU(PUIIMPOBATh XUMUUECKHe 3/1eMeHTbl, HeOpraHhueckue BelllecTBa, XUMUUeCKHe
peakuyy (MO0 YMOIy U COCTaBY YYacCTBYHOLIUMX B PeakLUWU BeL[eCTB, MO TEeIJIOBOMY
3¢ deKTy, 0 USMEHEHUIO CTelleHel OKUC/IeHUSI XUMUUYEeCKHX 3/1IEMEHTOB);
XapaKTepr30BaTh (OMUCHIBaTh) 00m[Me U creruduueckre XUMUYECKHe CBOMCTBa
TMPOCTHIX U C/IOXKHBIX BeIlleCTB, TIOATBEPKasi ONrMcaHe TTpPUMepaMu MOJIEKYJISIPHBIX U
VMOHHBIX yPaBHEHUM COOTBETCTBYHOIIMX XMMUYECKUX PeaKLvi;

COCTaB/ISITh YPaBHEHHUsI 37IeKTPOJIUTUUECKON AUCCOLMALIUUA KUCIIOT, 1ije/ioueld U coJiel,
TIOJTHBIE W COKPAIl€HHBbIe YPABHEHHSI pPeaKI[iii MIOHHOTO 0OMeHa, ypaBHEHHs peaKIiui,
MO/TBEPXKJAIOLMX CYLeCTBOBAaHWE TeHeTUYEeCKOW CBSI3M MeXJy BeleCcTBaMHu
Pas3/IMYHbIX K/I1aCCOB;

pacKpbIBaTh CYLIHOCTb OKHUC/IUTE/IbHO-BOCCTAHOBUTEbHBIX peakLWi M0Cpe/iCTBOM
COCTaBJIEHUS 37IEKTPOHHOTO OaslaHCca ITUX PeaKIHii;

MIPOrHO3UPOBaTh CBOWCTBA BeLECTB B 3aBUCUMOCTH OT MX CTPOEHHs], BO3MOXXHOCTH
MPOTeKaHUsl XMMUYEeCKHX MPeBpallleHU B Pa3/IMUHbIX yYC/IOBUSX;

BBIUHC/ISITh OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYIO M MOJISIPHYHO MacChl BellleCTB, MacCOBYHO
JIOJIF0 XMMHUYEeCKOT0 3jieMeHTa 110 (opMyJie coeZJMHEHUsI, MaCCOBYIO [I0JIF0 BelllecTBa B
pacTBOpe, NPOBO/IUTb PAaCUYEThI TI0 YPaBHEHUIO XUMUUECKOW peakLiuy;

coO/ofaTh TIpaBUIA  TI0JIb30BaHUS ~XMMHYECKOW TOCyZo #  jabopaTOpHBIM
o0opy/ZioBaHMEM, a TakKe TpaBW/Ia OOpallleHusi C BelleCTBaMU B COOTBETCTBUM C
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WHCTPYKLUSMU TI0 BBITIOJTHEHHIO TaD0PATOPHBIX XUMUUECKUX OITBITOB IO TTOJ/TyUeHHIO
Y cobupaHuio ra3000pa3HbIX BelllecTB (aMMHaKa U yreKUC/Ioro rasa);

MPOBOJIUTh PeaklyH, MOATBepP)KAAlIe KaueCTBeHHbI COCTAaB pPa3/IMYHbIX BEIeCTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUA-, Opomua-, uoguA-, KapboHat-, docdart-,
CWIWKAT-, Cyabdar-, TUAPOKCHUJ-UOHBbI, KaTUOHbI aMMOHHSI W HWOHbI U3yUYeHHbBIX
MeTaJlJIoB, MPUCYTCTBYIOIIME B BOAHBIX paCTBOPax HEOPraHUUeCKHX BeILeCTB;
MPUMEHSITb OCHOBHbIE OTepaljii MbICUTE/bHOU [1eATe/IlbHOCTH — aHau3 U CUHTe3,
cpaBHeHMe, 0000IeHMe, CUCTeMaTH3allui0, BbISIBJIeHHE TPUUMHHO-CJIe/ICTBEHHbBIX
CBs3€M — [JI1 U3yUeHHs CBOMCTB BeleCTB U XWMHUECKUX peakLui, eCTeCTBEeHHO-
HayyHble MeTO/bl T[I03HaHWs — HaboeHue, u3MepeHWe, MOJeTUPOBaHue,
5KCIIePUMEHT (peasbHbIN U MBICJIEHHBIN).
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TEMATHUYECKOE IVIAHUPOBAHUE

8 KIIACC

KonuecTBO yacoB

Ne HaumeHoBaHuUe pa3/ie/ioB H TeM JieKTpoHHbIe (1{u(poBbIe)
n/n MPOrpaMMbI Bcero Konrposbubie 1pakTHyeckue oOpa3oBarte/ibHbIE Pecypchl
paboTbI paboThI
Pa3pen 1. IlepBoHavasibHble XUMHUYECKHE MIOHATUSA
L1 | ecrecroossmmmun  npakasecioi 5 ) buGmorera LIOK
eSTENIHOCTH YeNIoBeKa https://m.edsoo.ru/7f41837c
1.2 BeljecTBa 1 XuMHuecKre peakLiiu 15 1 Egggﬁ;;iiiiﬁﬁ £41837¢
Wtoro no pa3geny 20
Paspgen 2. BaxxHelye npeACTaBUTe/IM HeOPraHMUeCKUX BellecTB
21 Boszayx. Kucnopog. [Torsitue 06 6 1 bubmmoreka IIOK
OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bopgopopa.Ilouarue o KucioTax u 8 1 bubmmoreka LIOK
COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopel. [ToHsiTHe 06 5 1 1 Bubmoreka LIOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIe KJIaCChl HeOPraHUYeCKUX 11 1 1 bubmmoreka LIOK
CoeIMHeHUI https://m.edsoo.ru/7f41837c
Wtoro no pa3geny 30

Pazpgen 3. Ilepuoanueckuii 3aKoH u [Tepuoguueckas c

Xumuueckas cBfizb. OKHC/IMTE/THBHO-BOCCTAHOBUTE/IHHbIE PeaKIUH

HCTE€Md XUMHYECKHX 3/IEMEHTOB H n. MeﬂneneeBa. CTpOEHI/Ie dTOMOB.

[Teproanueckuii 3aKOH U

31 [Tepyioguueckas cucTeMa XUMHUUYECKHAX v 1 bubmoTeka LIOK
' snemeHToB [. VI. MeHzeneeBa. https://m.edsoo.ru/7f41837c
CTpoeHue aToma
3.2 Xumunyueckasi CBsizb. OKUCIUTENTBHO- 8 bubmioreka [IOK
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BOCCTAHOBUTEJIbHbIE DeakLuu https://m.edsoo.ru/7f41837c
bubmoTeka LIOK
Wroro no pasyieny 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 Bubmorexa TIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOT'PAMME
9 KJTIACC
No Ko/muecTBO 4acoB
o/ HaunmveHoBaHMe pa3/ie/ioB U TeM OnekTpoHHbIe (LG poBHIe)
MporpaMmabI Bcero KonrposbHbie TIpaxTavieckue oOpa3oBaTe/bHbIE PeCYPChI
n padoThI padoThI
Pa3pen 1. BenjecTtBo U xXuMn4yecKkue peaknum
11 [ToBTOpEHMe U yriayOsieHre 3HaHUIH 5 1 bubmioreka LJOK
) OCHOBHBIX pa3fiesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmoreka IIOK
) XUMHUUECKUX peakLUi https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKas AUCCOLaLs. 8 1 1 bubmiorteka LJOK
) XyMHUecKre peakliiid B PaCTBOPax https://m.edsoo.ru/7f41a636
Wtoro no pasgeny 17
Pazpgen 2. Hemera /bl M UX COeAUHEHMS
OO0111ast XapaKTeprUCTHKa
2.1 XAMUYECKHX 3jieMeHToB VIIA- 4 1 Bnbmorexa LOK
Fpynmb. Taored: https://m.edsoo.ru/7f41a636
OO0r11ast XapaKTeprUCTHKa Bu6morexa [IOK
2.2 XUMITHECKIX S/TEMEHTOB VIA- 6 https://m.edsoo.ru/7f41a636
rpynnbl. Cepa v eé coefIMHEeHUs
2.3 OO0111ast XapaKTeprUCTHKa 7 1 bubnuoreka IIOK
XUMUUECKHX 371eMeHTOB V A- https://m.edsoo.ru/7f41a636
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rpyrrbl. A30T, pocdop u ux
COeZIMHEHUST

OO0rm1ast xapaKTeprCTHKa
XUMHUUYeCKUXx 371emMeHToB [VA-

bubmiorteka LJOK

24 Ipynnbl. YT1epos ¥ KpeMHUM U UX 8 https://m.edsoo.ru/7f41a636
COeJMHEeHUsI
Wtoro no pa3peny 25
Paszpen 3. MeTa/aibl U HX COeJUHEHHA
. bubmmoreka LIOK
3.1 Obuue CBOUCTBA MeTa IO 4 httDs://m.edS(])_E).ru/7f41a636
39 BakHelillive MeTasibl U UX 16 bubnuoreka IIOK
) COeIMHeHMUSI https://m.edsoo.ru/7f41a636
Wtoro no paszeny 20
Pa3pen 4. Xumus 1 oKpykamouias cpeja
41 BeiriectBa 1 MaTepuassl B JKU3HU 3 bubmoreka LIOK
yesioBeKa https://m.edsoo.ru/7f41a636
WToro 1o pa3zeny 3
PesepBHOe Bpems 3 bubmorexa LOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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IIOYPOUYHOE IVIAHUPOBAHUE

8 K/ITACC
Ne Ko/inuecTBo yacos OneKTpoHHbIe HH(POBbIe
n/n Tema ypoka Beero KouTtpo/ibHbIe IIpakTHUecKue 06pa3OBaTeanme
paboTbI paboThI pecypchbl
1 IIpegmeTt xumMun. Poib XMMUK B KU3HU 1 bubmioTeka 1IOK
yesioBeka. Tesa v BelljecTBa https://m.edsoo.ru/ff0d210c
2 [TouaTtue o meToax MO3HaHKUSA B XUMUU 1 Bubmmorexa [TOK
A https://m.edsoo.ru/ff0d227e
IIpakTnueckas padora Ne 1. [TpaBumna
3 paboThI B 1ab0paTOpyu M MPUEMBI 1 1 bubmoreka IIOK
obpaiijeHusi ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyJ0BaHUEM.
4 Yuctble BerjectBa 1 cMecu. Crioco0bl 1 Bbubmoteka LIOK
pasjiefieHusi cMecei https://m.edsoo.ru/ff0d26ca
5| et (ns mpumepe oumcrs monapeno 1 1 Butinorexa LIOK
PHUMED P https://m.edsoo.ru/ff0d28c8
COJIN).
bubmioreka LIOK
6 ATOMBI 1 MOJIEKy ! 1 https://m.edsoo.ru/ff0d2a6c
v XuMuyeckue 3/1eMeHThl. 3HaKH (CUMBOJIbI) 1 bubnuoreka LIOK
XUMUUECKUX 3/IeMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U C/10)KHBIE BelllecTBa 1 Bubmmorexa [OK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIDHOE YUeHue 1 bubmorexa LOK
YPHOE Y https://m.edsoo.ru/ff0d2d50
10 ;fﬁgqﬁgfggﬁa izcgfieﬁlgsgzammg 1 Bubmmorexa TIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
XUMUUECKUX 3/IeMeHTOB
11 OTHOCUTe/IbHAs aTOMHas Macca. 1 bubmoteka LIOK
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OTHocuTenbHas MOJIEKYJIAIDHASA MaCCad

https://m.edsoo.ru/ff0d323c

1 MaccoBas 0151 XMMUUYeCKOro 371eMeHTa B bubmmoreka LIOK
CcoeIMHeHUU https://m.edsoo.ru/ff0d350c
13 Komnuectso Berjectsa. Mosib. MosnsipHast bubmmoreka IIOK
Macca https://m.edsoo.ru/ff0d5230
14 dursrvecKue U XuMuuyecKre siBjieHus. bubmioTeka LIOK
XuMuyeckasi peakiiyst https://m.edsoo.ru/ff0d37fa
15 IIpu3HaKy 1 yC/10BYs NIPOTeKaHus Bbubmoteka LIOK
XUMHUECKUX peaklui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHMs1 MacChl BellleCTB. bubmmoreka LIOK
XUMUUeckre ypaBHeHUsI https://m.edsoo.ru/ff0d3b88
17 Boluncienus KonmyecTBa, MacChl BelljeCcTBa Bbubmoteka LIOK
110 YPaBHEHUSIM XMMUUECKUX peakLUii https://m.edsoo.ru/ff0d5708
Knaccudukaiyss XuMuuecKux peakiivi
18 (coepuHeHus1, pa3noykKeHUs], 3aMeLLeHus, Egsg'l;l/(;;ee?siorﬁ/ffo 4334
obMmeHa) e ]
M. B. JIoMOHOCOB — y4éHBIN- Bubmiorexa [IOK
19 SHIpKoneAuCT. OBoGijeHe 1 https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3al[ysl 3HaHUMN T -
KonTtponbHas pa6ora Nel.
bubmioTeka LIOK
20 [TepBoHaua/bHbIE XUMHUUECKHE TTOHSATHS. )
BelljecTBa 1 XMMHUECKHE PeaKiH, https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs rasos. CocTtaB Bo3zyxa.
bubmioreka LIOK
21 Kucnopog — 3/1eMeHT ¥ TIPOCTOe BelLLeCTBO. )
O30 https://m.edsoo.ru/ff0d448e
dusnyeckre U XMMUUeCKHe CBOMCTBa Bu6moreka LIOK
22 KUC/I0po/ia (peakijuy OKUCIeHUs], TOPeHUe). https://m.edsoo.ru/ff0d4614
IToHsiTHE 06 OKCHAAX o ]
Crioco6bI TosTyueHUst KUCIOPO/ia B
23 nabopaTopuy U MPOMBILLITIEHHOCTH. Bubmorexa [IOK

[IprMeHeHue KuC10poja

https://m.edsoo.ru/ff0d497a
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TennoBoi 3ppeKT XMMHUUecKoi peakiyy,

24 TIOHATHE O TEePMOXHMMHUYECKOM YpaBHEHUU Bubnmorexa [TOK
P yp ’ https://m.edsoo.ru/ff0d4790
5K30- U SHAOTEPMUYECKUX PEAKLIUSIX
55 | Sarpmmernne sosyne, crocobut er Eutimorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
Tipe/I0TBpalleHNsI
o | M pator o2 oy Bumoess LOK
1P poAa, 13y https://m.edsoo.ru/ff0d4ae2
CBOMCTB.
27 Bopgopon — 3/eMeHT U IPOCTOE BelecTBO. bubmioTeka LIOK
HaxoxxzeHue B mpupoge https://m.edsoo.ru/ff0d4dd0
28 dusnueckre U XMMUUeCKUe CBOUCTBa bubmoreka IIOK
Boziopoja. [IpumMeHeHne BoJjopo/ia https://m.edsoo.ru/ff0d4dd0
29 [TonsiTue 0 KUCI0TaxX M COJIAX Bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI 1oJTyueHHst BOZOPO/ia B bubmmoreka IIOK
sabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 IIpakTnueckas pabora Ne 4. [TonyueHue u bubmioreka LIOK
cobupaHue BOIOPO/ia, M3yUeHUe ero CBOMCTB. https://m.edsoo.ru/ff0d4£42
. " bubnuoreka LIOK
32 MornsipHblii 00béM ra3oB. 3aKOH ABOTaZIpo https://m.edsoo.ru/ff0d542e
I Bunioess LOK
HOMY y https://m.edsoo.ru/ff0d55a0
BeIleCTBa WK 00bEMY
o | D o ron o s Bumoess LOK
beaxt o https://m.edsoo.ru/ff0d5708
OTHOIIIeHW} T'a30B
35 dusnyeckre U XMMUUeCKHe CBOMCTBA BO/bI Bubmmorexa [TOK
i https://m.edsoo.ru/ff0d587a
36 Coctae ocHoBaHMi. [ToHsITHE 06 bubmioreka LIOK

HWHAWKATOPAX

https://m.edsoo.ru/ff0d59e2

22



Bopa kak pactBopuTesnb. HachbiiieHHbIe U

37 HeHachbIlLleHHbIe pacTBOPbL. MaccoBast o Bubnmorexa [TOK
. P PEL A https://m.edsoo.ru/ff0d5b40
BellleCTBa B paCcTBOpe
38| Mparorosmene pacroopos ¢ onpegenéo bubmorexa LIOK
P . > P bo pea https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0/1ell paCTBOPEHHOTO Bell[eCTBa.
39 KonTposibHas pabora Ne2. BaxkHelime bubmioTeka 1IOK
rpeICTaBUTeIM HEOPTaHUUECKUX BeIleCTB. https://m.edsoo.ru/ff0d6342
40 Oxkcugpl: cocTaB, KiaccuduKaius, bubmmoreka IIOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0d664e
41| xusenorien ocnomm n avporeprans BuGmnorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
40 OcHOBaHUs: COCTaB, K/iaccupukarys, bubmioreka LIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHvie u XMMUYeCcKue CBOKCTBa Bbubmoteka LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, Kiaccudukariys, bubmioreka LIOK
HOMeHKJ/aTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue 1 xMrUUeCcKre CBOMCTBA KUCJIOT bubmorexa LOK
Y https://m.edsoo.ru/ff0dfee2
bubmmoreka LIOK
46 Conu (cpegHue): HOMEHK/IATypa, CII0COObI http
T0JIyueHus, XUMAYeCcKre CBOMCTBA o//m.eds00.11/00ad9474
ITpakTnueckas pabora Ne 6. Perienne
47 9KCTIepUMEeHTaTbHBIX 3a/lau 110 TeMe bubnuoreka LIOK
«OCHOBHBI€e K/1aCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
CcoeZIMHeHU» .
48 ['eHeTHueckas CBsI3b MeXAY KjlacCaMu bubmioreka LIOK
HeOpraHUYeCcKrUx coeIMHeHUN https://m.edsoo.ru/00ad9a50
49 O060011IeHre ¥ CHCTeMaTH3alys 3HaHUH bubsmoreka [IOK
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KonTposbHas padora Ne3. OCHOBHBIE

bubmoTeka LIOK

i KJIaCChbl HEOPTaHWYEeCKUX COeZIMHEeHUH. https://m.edsoo.ru/00ad9ela
S| e anemenrron, Hone o rpyrnas Bunworexa LIOK
) Py https://m.edsoo.ru/00ad9ffa
CXO/IHBIX 37IEMEHTOB
2| coerens o snevonton L1 Bunworexa LIOK
U https://m.edsoo.ru/00ada52c
MeHpeneeBa
53 Ilepuonbl, rpyHIIILL, TIOATPVIIIBI Bubmorexa HOK
PHOZBL TPy » IOATPY https://m.edsoo.ru/00ada52c
54 Ctpoennrie atoMoB. COCTaB aTOMHBIX sifiep. bubmioreka LIOK
M3oToms! https://m.edsoo.ru/00ada342
Gy | oo st oo sovcn Sumorera 10K
PHOA T https://m.edsoo.ru/00ada6bc
MeHpeeeBa
XapakTeprCTHKa XUMUUeCKOTO0 C—)JISMGHT& 10 Bumotexa [IOK
56 ero ToJIoKeHUo B [lepuonyeckou cucreMe
https://m.edsoo.ru/00ada824
. V1. MengienieeBa
3Hauenue [Teproanueckoro 3akoHa Ajisi
57 pasBUTUA HAYKU U npakTuku. [1. W. Bubmioreka IIOK
MeHjeneeB — yuéHbIl, Nearor u https://m.edsoo.ru/00ada96e
rpak/laHuH
58 OJIeKTPOOTPULIATe/IbBHOCTh aTOMOB bubmoreka LIOK
XUMHUUECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnag xumuueckasi CBSI3b Brbmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas 1rossipHas XMMuueckasi CBSI3b Bubmorexa HOK
p https://m.edsoo.ru/00adaab8
bubmioreka LIOK
61 KoBasnieHTHas Heno/isipHasi XUMUYeCKasi CBSI3b

https://m.edsoo.ru/00adaab9
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62 CreneHb OKUC/IEHUS 1 Bnbmotexa [OK
https://m.edsoo.ru/00adae28
bubmmoreka IIOK

63 OKuCIMTeTbHO-BOCCTAHOBUTE/IbHbBIE PeaKLuy 1 http
s://m.edso0.ru/00adb076
bubmoreka IIOK

64 OKUC/IUTE/N U BOCCTAaHOBUTETU 1 http
s://m.edso0.ru/00adb076

KouTtponbHas pa6ora Ned. [Tepuoanueckuii Bubmorexa ITOK
3aKOH Y MepyuoinuecKast Cuctema
65 XUMHuecKux siemeHToB [I.V1. MeHeneeBa 1 1 L
o A ' s://m.edso00.ru/00adb486
CtpoeHue aToma.
66 Pe3epBHbIi ypok. O606IIEHNE 1 1 bubmioreka LIOK
CUCTeMaTu3allysl 3HaHUM https://m.edsoo.ru/00adb33c
67 PesepBHbiii ypok. O6001IeHEe 1 1 Bbubmoteka LIOK
CHUCTeMaTH3al[1s 3HaHUM https://m.edsoo.ru/00ad9cb2
68 Pe3epeHbiit ypok. O6001IeHTE U 1 bubmioreka LIOK
CUCTeMaTu3alysl 3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 6
9 KJIACC
No KosinyecTBo 4acos OeKTpoHHBIE H(POBHIE
Tema ypoka
n/n Bcero Konrpoibnsie | IIpakTHueckue o0pasoBare/ibHbIE
paboThI padoThI pecypchbl
L | cucrena savirsecan steventos 711 ! Bubmiorera LIOK
T https://m.edsoo.ru/00adb59e
MeHnzienneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB bubmoreka IIOK
2 XUMHUUECKUX 3/IEMEHTOB ePBbIX TPEX 1 http
NIepUO/0B s://m.edsoo.ru/00adb6b6
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Knaccudukaiyss 1 HoMeHK/IaTypa

bubmiorteka LJOK

3
HeOpraHUueCKux BellecTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMM4eCcKko CBSI3U U TUTIbI bubmoreka IIOK
KPUCTA/IJTMUEeCKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 Knaccudukaiyss XuMuuecKux peakiLivi 1o bubmioTeka LJOK
pas3/IMYHbIM MPU3HAKaM https://m.edsoo.ru/00adbcb0
[Monstu K TH XUMHAYECKOU peakiiu.
° HgHHTI/IE g EOI?’I%?"ZHHLIX " reeTCe Oorglflibllj( Bubmmorexa [OK
P https://m.edsoo.ru/00adbeda
peaKiusix
[ToHsATHE O XUMUUECKOM paBHOBECHUU. bubmoTeka LIOK
7 @aKTOpkI, BJUSIOIIME Ha CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUUECKOW peakiuU 1 TI0JI0’KeHHe
XUMUUECKOT0 PaBHOBeCHsI
8 OKuCIMTeTbHO-BOCCTAHOBUTE/IbHbBIE PeaKLur Bub/morexa OK
peaxh https://m.edsoo.ru/00adcade
9 KoHnTtposbHas pa6ora Nel. O6001ieHue
3HaHUM 10 Kypcy 8 kiacca. XumMuueckue
peaklLyu.
10 Teopus 3/1€KTPOIUTUUECKON JUCCOLIUALUH. bubmioreka LJOK
CubHbIe U cj1abble 31eKTPOJIUTEI https://m.edsoo.ru/00adcd68
11 NoHHbIe ypaBHeHUs peakuil bubmoreka LIOK
http
s://m.edsoo.ru/00add448
12 XYMHUUeCKre CBOMCTBA KUC/IOT U OCHOBaHUU bubmoreka LIOK
B CBeTe Ipe/CTaB/IeHH 00 http
3/1eKTPOJIUTUUECKON AUCCOLALINU s://m.edsoo.ru/00add5d8
13 XrMHUUeCKre CBOMCTBA COJIeH B CBeTe bubmoreka LIOK
ripe/icTaB/ieHU 00 3/1eKTPOTUTUUECKON http
JIMCCOLMaLr s://m.edsoo.ru/00add8b2
14 [TonsiThe o ruaponuse coneu bubmoreka IIOK
htt[_z
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s://m.edsoo.ru/00add9d4

bubmiorteka LJOK
15 O0o00611eHMe ¥ CCTeMaTH3alys 3HaHUH http
s://m.edsoo.ru/00addd12
16 | xcnepmenraman s norewe BuGmorexa LIOK
N p A .\ https://m.edsoo.ru/00addbfa
OneKTpoauTHYecKast AUCCcomanus'.
17 I;J(:SKTTP %J;bnl;;gegig;”illif : varys bub/morexa LOK
P A LA, https://m.edsoo.ru/00addecQ
XUMHUUeCKre peakiiiy B PaCTBOpax.
18 OO0111as1 XapaKTepPUCTHKA ra/loreHoB. bubmoteka LJOK
XuMHUeCcKHe CBOMCTBA Ha MPUMepe Xjiopa https://m.edsoo.ru/00addfe2
19 | xanveecut cooiicra, noyeenme BuGmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
TIpUMeHeHre
ITpakTHueckas padora Ne 2. [TosyueHue Bbubmoteka LIOK
20 N . o
COJISTHOUM KUCJIOTHI, U3yueHue eé CBOMCTB. https://m.edsoo.ru/00ade348
i | B oy oaecin S LOK
PEaKTHH, a P A https://m.edsoo.ru/00ade488
130bITKE
2 OO0r1mas xapakTeprucTHKa 31eMeHToB VIA- Bbubmoteka LIOK
TPYIIIbI https://m.edsoo.ru/00ade64a
23| Haxonguenme cepun o€ coopmeni buGmorexa LIOK
A P 7 https://m.edsoo.ru/00ade64a
nipupojie. XMMHUUYecKre CBOMCTBa Cephl
24 CepoBopopo/i, cTpoeHue, (hu3nyeckre 1 bubmioreka LJOK
XUMUUeCKHe CBOMCTBA https://m.edsoo.ru/00ade802
Okcupipl cepbl. CepHast KUC/IO0Ta, (pr3nvyecKue bubmoreka [IOK
25 .
Y XMMHUYeCKHe CBOWCTBA, NPUMeHeHue https://m.edsoo.ru/00adea28
26 XuMHUUeCcKre peakLiny, jieKallie B OCHOBe bubmiorteka LJOK

TIPOMBILIJIEHHOTO CTI0c00a MoTyueH sl CEPHOM

https://m.edsoo.ru/00adec8a
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KUC/IO0ThI. XMMHUYeCKoe 3arpssHeHre
OKpY’Katolllel cpefibl CoeIMHEHUsIMU Cepbl

BeIurc/ieHHe MacCOBOM [J0/IM BbIXO/1a

bubmoreka IIOK

27 TIPOJIYKTa peakLivu https://m.edsoo.ru/00adec8a
| St e Ve sumorra LOK
PYTHIBI. » pacripoctp ¢ B [IPUPOAE, https://m.edsoo.ru/00adeea6
¢bur3nyeckre U XMMUYeCcKre CBOMCTBa
29 AMMMaK, ero pusnyeckre U XuMU4ecKre bubmoTeka LJOK
CBOWCTBA, M0JIyYeHHe U IPUMeHeHHue https://m.edsoo.ru/00adf004
30 ITpakTHueckas padora Ne 3. [TosmyueHue bubmoTeka LIOK
aMMHaKa, M3yueHHe ero CBOMCTB. https://m.edsoo.ru/00adf180
31 A3oTHas KuC/oTa, eé dhu3ndeckue u bubmoteka LJOK
XMMHUYECKHe CBOMCTBa https://m.edsoo.ru/00adf306
Ncnons30BaHWe HUTPATOB M COJIeH aMMOHHUS
39 B KaueCTBe MUHEPAJIbHBIX y100peHu . bubmoteka LIOK
X¥MHYecKoe 3arpsisHeHue OKpYrKarolen https://m.edsoo.ru/00adf518
cpeJibl COe/IMHeHUsIMU a30Ta
3| cnone, dusmece mmece buGmiorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOMCTBA, M0JIyueHre
ST A — BuGmorera LIOK
PILHLIX yA0DD L https://m.edsoo.ru/00adfc20
TIPUPO/IHOM cpefibl hocdaTamu
35 Yrnepog, pacripoctpaHeHyve B IPUPO/eE, bubmoreka LIOK
¢bur3nyecKre U XMMUYeCKHe CBOMCTBa https://m.edsoo.ru/00adfd9c
Okcujipl yraepojia, ux ¢usnyeckue U
36 XUMHUUYECKHe CBOMCTBA. DKOJIOTHUYeCKue bubmoteka LIOK
nipo6JieMbl, CBsi3aHHBIE C OKCHZIOM yTJiepo/ia https://m.edsoo.ru/00adfebe
av)
37 YronbHas KucCa0Ta 4 eé cou Bubmmorexa [OK

https://m.edsoo.ru/00ae006c
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IIpakTHueckas padora Ne 4. [TonyyeHue

bubmiorteka LJOK

38 o
YIJIEKHUCJIOTO ra3a, U3yueHue ero CBOUCTB. https://m.edsoo.ru/00ae027e
39 [TepBOHaUanbHBIE TOHATHS 00 OPraHUYeCKUX bubmoteka LIOK
Bell[eCTBaxX KakK 0 COeIMHeHUsX yriaepoja https://m.edsoo.ru/00ae054e
40 KpemHnuii u ero coejuHeHus Bub/morexa LOK
P A https://m.edsoo.ru/00ae080a
41 ITpakTHueckas padora Ne 5. Perrenne Bu6moreka [OK
5KCIIepUMEeHTa/IbHBIX 3a/iau 110 TeMe
N https://m.edsoo.ru/00ae0bf2
«BaxkHelIe HeMeTa/lsIbl U UX COeIMHEHUSI».
4 KoHnTtposibHast pabota Ne3.BakHeiiie bubmoTeka LIOK
HeMeTasl/lbl U MX CoeJJUHeHUs. https://m.edsoo.ru/00ae0e18
OO011jast XapaKTePUCTUKA XUMHUUECKHX bubmoteka LJOK
43 3/IeMEeHTOB — MeTaJl/IoB. MeTasjiinyeckas https://m.edsoo.ru/00ae103e
CBSI3b U MeTajInuecKasi KpucTaainyecKkas
pemiéTka. @usnyeckrie CBOKWCTBA METa/IJIOB
44 XHWMHUUeCKre CBOMCTBA METaslIOB. Bu6mmorexa LOK
ITMeKTPOXMMHHECKHH PAJ| HATPSKCHHH https://m.edsoo.ru/00ae1156
MeTaslJIOB
OO01Me criocobbl OTyUeHHUst METaJIIOB. bubmioreka LJOK
45 CrnuiaBbl. Belunc/ieHys 10 ypaBHeHUAM https://m.edsoo.ru/00ae1156
XUMUYECKUX peaklui, ecivi OfUH U3
peareHTOB COJIEPKUT NIPUMeCcH
bubmoreka LIOK
46 [TonsiTHie 0 KOPPO3UU MeTas/IoB https://m.edsoo.ru/00ael1278
bubmiorteka LJOK
47 eJIOYHbIe MeTaslJibl
1 https://m.edsoo.ru/00ae14b2
bubmoreka LIOK
48 OKcubl ¥ TUIPOKCUBI HATPUS U KaJlnst https:/m.edsoo.r/00ael4b2
ps://m. .
49 [[TenouHO3eMeNbHbIE MeTasllbl — KaabLuK U bubnuoreka LIOK
MarHui https://m.edsoo.ru/00ael5e8
50 Baxxneiive coeiluHeHUsT KaJIbLIWsI bubsmoreka [IOK
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https://m.edsoo.ru/00ael5e8

51 O6006111eHMe U CHCTeMaTH3alMsl 3HaHU !
52 JKécTKoCTh BOJIbI M CIIOCOOBI €8 yCcTpaHeHUs Etl/tlggl;l/?;e;é(iorllf/Oanl 886
53 [MTpakTrueckast pabota Ne 6. JKEcTKOCTb BO/BI Bbubmioteka LIOK
Y METO/Ibl €€ yCTpaHeH!s. https://m.edsoo.ru/00aelae8
. bubmmoreka LIOK
>4 ATIIOMUHHH httDs://m.edS(I)_E).ru/Oan 1c64
55 AmdoTepHbIe CBONCTBA OKCHU/Ia ¥ TUAPOKCHA Eggglf/(;;eeilii%ﬁ/maelc 64
bubmoreka LIOK
>6 sKereso httDs://m.edS(I)_E).ru/Oan1d86
57 Oxkcugpl, ruIpoKcuzibl U conu xkenesa (II) u bubmioreka LJOK
»xenesa (I1T) https://m.edsoo.ru/00ae35e6
58 O06006111eHre ¥ cHCTeMaTH3alys 3HaHUH
ITpakTHueckas padora Ne 7. Perienne Bubmiorexa [IOK
| Buxnettume merann ot congunernin. b dsber b
BbruriciieHust o ypaBHEHUSIM XUMHUYEeCKUX
peakLyi, eC/ii O/IMH U3 peareHToB JlaH B Bu6moreka LOK
60 M30BITKE WM COAEPIT NPHMECH. https://m.edsoo.ru/00ae1750
BbIuricieHust MacCoBO# 10U BBIXO/a
MPOJYKTa peaklyu
61 O0600611IeHMe ¥ CHCTeMaTH3allys 3HaHUH
62 KonTtponbHas pa6ora Ned. Baxkreiimme
MeTaJlJIbl ¥ UX COe/IMHEHUSI.
63 BeiiecTBa 1 MaTepua’ibl B IOBCeIHEBHOU bubmiorteka LJOK
JKHA3HU UesIoBeKa https://m.edsoo.ru/00ae3£f50
64 X¥MHYecKoe 3arpsisHeHue OKpYyrKarolen Bbubmoreka LIOK

cpefbl

https://m.edsoo.ru/00ae4270
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Ponb xumuu B pemeHrr 3KOJIOrHYeCKUuXx

bubmiorteka LJOK

65 1pobJsieM 1 https://m.edsoo.ru/00ae4270
66 Pe3epBHbIil ypok. Ob06IeHre 1 1 bubmoteka LIOK
CcHCTeMaTH3al[1sl 3HaHUM https://m.edsoo.ru/00ae0d0Oa
67 Pe3epBHbIit ypok. O60011IeHME U 1 bubmioTeka LJOK
CUCTeMaTH3alysl 3HaHUU https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypok. O6061eHMe 1 1 Bbubmioteka LIOK
CHCTeMaTH3al[ysl 3HaHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME

31




YYEBHO-METO/MYECKOE OBECIIEYEHUE OBPA30BATE/ILHOI'O
IPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA

* Xumusi, 8 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AKLoHepHOe 0011ecTBO
«3patenbcTBO «IIpocBelieHver»

» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A., AKLMOHepHOe
obmectBo «M3paTenscTBO «IIpocBelieHue»

METOAUYECKUWE MATEPHAJIBI /151 YUUTEJIA
1. Xumusi: 8 kmacc: 6a30BbIi ypoBeHb: pabouasi TeTpa/ib: yuebHoe mocobue/ O.C. I"abpuesnsiH,
C.A. Cnagxos, N.I'. OctpoymoB. Mocksa: IIpocselrieHue.

2. Xumus: 9 kacc: 6a30BbIii ypoBeHb: paboyast TeTpazb: yuebHoe mocobue/ O.C. 'abpuensH,
C.A. Cnagkos, N.I'. OctpoymoB. Mocksa: IIpocseliieHue.

3. Xumust: 8 kacc: 6a30Bblid YPOBEHb: TIPOBEPOYHbIE M KOHTPOJIbHBIE pabOThI: yueOHOe
nocobue/ O.C. I'abpuesnsiH, I'.I'. JIbicoBa. MockBa: IIpocBeirieHue.

4. Xumusi: 9 kacc: 6a30BbIi ypPOBEHb: POBEPOYHbIe U KOHTPOJIbHBIE paboThI: yuebHOe
nocobue/ O.C. I'abpuesnsiH, I'.I'. JIbicoBa. MockBa: IIpocBeirieHue.

5. Xumws. 8 knacc. Tetpazp A5t 1ab0paTOPHBIX OMBITOB U MpakTHuecknx pabot/ O.C.
abpuensH, I.B Akcénosa, 1.I'. OctpoymoB. Mocksa: IIpocBelijeHue.

6. Xumus. 9 knacc. Terpazgpb Asist 1abopaTOpHBIX OMBITOB U MpakTHuecknx pabot/ O.C.
abpuensH, 1.B Akcénosa, 1.I'. OctpoymoB. Mocksa: IIpocBelijeHue.

7. l'abpuensa O.C. Xumusi. COOpPHUK 33/1a4 ¥ yIpa>kHeHHWH. 8 Kiacc: yueOHOe mocobue st
ob1rieobpa3oBarenbHbIx opranu3anuii / O.C. I'abpuensH, U.B. Tpury6uak. Mocksa:
IIpocsemenue.

8.I'abpuesisan O.C. Xumusi. COOpPHUK 3aZiau U yIIpaykHeHHUH. 9 Kiacc: yueGHoe riocobue st
obujeobpa3zoBaTenbHbIX opranusanmii / O.C. I'abpuensH, U.B. Tpury6uak. Mocksa:
IIpocseienue.

OU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbhI CETU UHTEPHET
bubmoreka LIOK.

1. https://lesson.academy-content.myschool.edu.ru/04/08
2. https://lesson.academy-content.myschool.edu.ru/04/09

3. https://edsoo.ru/mr-himiya/
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IIpunoxenue 1.

INEPEYEHb KOHTPOJ/IbHO-U3MEPUTEJ/IbHBIX MATEPUAJIOB

Ne .. | Ha3Banue | Ilepuop / yueOHasi Heesist
8 knacc

1 KontponbHass  pabora  Nel.  IlepBoHauasbHbIe 13.11.2023
XMMHUYeCKHWe TIOHATHS. BelectBa U XuMHueckue
peakLvu.

2 KoHTposbHast pabota Ne2. Baxuetiime 29.01.2024
Tpe/ICTaBUTe/IM HEOPraHUYeCKUX BeleCTB.

3 KontponbHass pabora Ne3. OCHOBHBIE K/IaCChI 15.03.2024
HeOopraHu4YeCcKUx coeIMHeHUM.

4 KonTtponbHast pabota Ned. Tepuoguueckuii 3aKoH U 13.05.2024
repyuojuyeckasi CUCTeMa XUMHUECKUX 3JIeMEeHTOB
O.N. Mengeneesa. CTpoeHHe aToma.

9 Ks1acc

1 KontponbHass pabora Nel. O6oOIeHre 3HaHWNA TI0 30.09.2023
Kypcy 8 Kjacca. XuMUYeCKre peakivu.

2 KontponbHass pabora Ne2. 3OneKTpoavTHUecKas 28.10.2023
Jyccoumanyst. XMMUYeCKue peakiiuy B pacTBOpax.

3 KonTtposbHast pabota Ne3.BaykHeMiine HeMeTa bl 13.02.2024

Y UX COeJIMHEeHUs.

4 KonTponbHast pabora Ned. BaxkHeililiie MeTasuibl U 30.04.2024

X COeMHEHMS.
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IIpunoxenue 2.
ITPUMEPHBIE BAPUAHTBI KOHTPOJ/IBHBIX PABOT
8 KJIACC

KonTtponbHas pa6ora Ne 1. ITepBoHauaibHbIe NOHATHA. BemecTBa u xuMuueckue
peakiuu.

YACTD 1. TecroBble 3a/jaHusl C BLIOOPOM 0/JHOT'0 NMPaBU/ILHOI'0 0TBETa
1.Xumus — 3T0 HayKa
1) 0 cOCTOSIHUM OKpY’KaroLleil Ccpefibl;
2) 0 SIBJIEHUSIX B TIPUPOJE;
3) 0 IpUMeHeHHH BelleCTB U MaTepUasos;
4) o Bel|eCTBax, UX CBOMCTBAX Y INpeBpallleHUsIX.
2.MoneKkynsipHOe ¥ HeMOJIeKY/ISIPHOe CTPOeHHEe UMET COOTBETCTBEHHO BeIlleCTBa:
1) yrzekucnbiv ra3 v BOja;
2) BOJOpO/ Y IOBapeHHasi COJlb;
3) KBapL U KUCJIOPOJ;
4) 030H U ¢yJepeH.
3. CrnoxxHbIMH SIB/ISTIOTCS 00a BerriecTBa, GOpPMYJTbl KOTOPBIX:
1) P4, Sg,
2) BI'z, HzS,
3) CH,, Ca;
4) HCI, MgO.
4. K npocTbIM BelllecTBaM OTHOCHUTCS:
1) rpacdurs;
2) BOZa;
3) aMMHaK;
4) copa.
5. BepHbI /11 CyXIeHUs O UMCTBIX BelljeCTBaX U CMecsax?
A. JIumoHaz — 310 cMech BellecTB. b. M0JI0KO — 3TO UKCTOe BelecTso.
1) BEpHO TOJIBKO A;
2) BepHO TOJILKO b;
3) o0a CyX/ieHus1 BepHbI;
4) oba cy>kaeHUs] HeBepHbI.
6. Bribepure ocHaleHe, He0OX0JUMOe [/ OUMCTKH BO/bI OT PACTBOPEHHBIX COJIEH.
1) ycTaHOBKa /1/1s1 AUCTUIUISILIVY;
2) punbTpoBanbHas Oymara;
3) MarHwur;
4) BOpOHKa C (pUILTPOM.
7. BaneHTHOCTH Kefe3a paBHa [IBYM B K&KJJOM U3 [IByX BeleCTB, (POPMYJ/Ibl KOTOPBIX:
1) FeS, Fe(OH)s;
2) FeO, FeCly;
3) F€203, FQ(OH)z,
4) Fe,S;, FeO.
8. HanmeHnl111as8 MaccoBasi 10J1s1 KUC/IOpO/ia B BelljecTBe, GopMyJ/ia KOTOPOro:
1) ALOs;
2) FEZOg;
3) B203;
4) N,Os.
9. BepHbl /11 yTBepKeHus1?
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A. TIponykTamu peakiyii oOMeHa He MOTYT OBITb TIPOCTBIE BEI|eCTBa.
Bb. Bo/bUIMHCTBO XMMHYECKHMX peakLMi B JKMBBIX OpraHu3Max IIpOTeKaeT C YyuyacTHeM
(epMeHTOB (OpraHryecKue KaTaanu3aTophl).
1) BepHO TOJIBKO A;
2) BepHO TOJIBKO b;
3) oba cy/eHusl BEepHBI;
4) oba cyx/ieHs1 HeBEePHBIL.
10. Bribepure cxeMmy, B KOTOPOW He HY)KHO pacCTaB/siTh KO3(hGUIMEeHThl TPU HANMCAHUU
ypaBHEeHUsI peakLiu.
1) S + Oz — SO3T,
2) KNO; - KNO,; +0O;t;
3) Cl; + NaBr - Br;+ NaCl;
4) CaO + H,O - Ca(OH)..

YACTH 2.
TecToBoe 3a/jaHue C BIOOPOM JBYX NPAaBU/IbHBIX 0TBETOB

11. Onpegenvre TUI XUMHUYeCKOW peakiuy, cxema kotopou Na + H,O — H,t + NaOH

1) peakuusi oOMeHa;

2) peakuUus pa3/ioXKeHUs;

3) peakijusi 3amelleHus;

4) >3HAOTepMUUeCKasi peakLus;

5) 9K30TepMHUecKasl peaKLysl.

TecToBoe 33/jaHle HA COOTBETCTBHE

12.YcTaHOBUTe COOTBETCTBUE MEX/Yy XMMUUECKOM peakLyeil U eé XapaKTepHbIM ITPU3HAKOM.

XNMUNYUYECKASA PEAKIIUSA XAPAKTEPHBIN ITPU3HAK
A) obpa3oBanue HaseTa (TIaTHHBI); 1) BblJeNeHre Teria U CBeTa;

b) ramenue cofpl YKCycOM Ha MeAHOM 2) U3MeHeHHe 1[BeTa;

W3/1e/nu;

B) ropenue 6bITOBOTO rasa. 3) nosiB/ieHYe 3araxa;

4) BblJje/IeHMe rasa.

3afaHusA C pa3BepHYTbIM 0TBETOM
13. MHorue Ce/lbCKOXO35MCTBeHHbIe KY/bTYphl BbIDAIMBAIOT B Terumiax. [isi oborpeBa
CKUTAOT MPUPOJHBIN a3, OCHOBHBIM KOMIIOHEHTOM KOTOpOro siByisieTcst MetaH CH,4. Hanummre
ypaBHeHUe peaKl[iu ropeHHs MeTaH C oOpa3oBaHWEM YIJIEKWMC/IOTO ra3a W BOAbl. MOXKHO /1
OXapaKTepr30BaTh 3Ty peakLMI0 0 JBYM H3BEeCTHbIM BaM IpPU3HAaKaM: a) COCTaBy U UMCIY
peareHTOB U TIPO/IYKTOB peakliyy; 6) TerioBomy 3¢ddekry? ITosicHuTe OTBeT.
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KonTtponbHas pa6ora Ne2. BaxkHeiimme npejcTaBUTe/ M HEOPraHNYECKHX BelecTB.

YACTD 1. TecroBbie 3ajaHus ¢ BLIOOPOM OHOT0 IPAaBH/ILHOI'0 OTBETA
1. HeBepHbIM sB/IsIeTCSA Cefiyrolllee yTBepyKAeHue:
1) BO31yX — 3TO CMeCh KHUC/I0PO/ia, a30Ta, YIVIEKUCJIOTO ra3a, MHEePTHBIX Ia30B;
2) obwemMHast 101 KUC/IOpo/ia B Bo3Ayxe cocTtasset 21%;
3) B Bo3gyxe cogepxutcs 0,03% yrnekucioro rasa;
4) ropHbIY BO3J[yX — 3TO YHCTOE BELLeCTBO.
2. Bopopog, B OT/IM4YMe OT KMCJIOpOoJa
1) camblii pacipoCTpaHeHHbIM 3/1eMeHT B KOCMOCE;
2) caMbIi pacrpoOCTPaHEeHHbIN 3/IeMEeHT B 3eMHOM KODE;
3) He COZIepP)XUTCSI B OCHOBaHUSIX;
4) OTHOCUTCS K HEMeTasllaM.
3. «JIumHUM» SIBIsIeTCS OKCH/, (popmysia KOTOPOro:
1) MgO;
2) N,O;
3) CaO;
4) KO.
4. HanmeHbl11as MaccoBasi 107151 KUCI0po/ia B OKcuze, hopMy/ia KOTOPOro:
1) MgO;
2) CO;
3) CaO;
4) NO.
5. [llenouamu siByIsiFOTCS 06a BeliecTBa, GOPMYJIbl KOTOPBIX:
1) KOH, Cu(OH),;
2) Ca(OH)z, KNO3,
3) Ba(OH),, NaOH;
4) HCI, Na,O.
6. Bribepure opMysTy KMCIOTBI, COJTM KOTOPOW HA3bIBAIOTCS Cy/Tb(UTaMH.
1) H,S;
2) H2C03,
3) HZSO4,
4) H.SOs.
7. KomuectBo BeljectBa okcuga cepbl (IV) maccoit 32 r v 3aHMMaeMblii UM 00beM (H.y)
COOTBETCTBEHHO PaBHBI:
1) 1 monb, 22,4 11;
2) 2 wmonb, 44,8 n;
3) 1,5 morb, 33,6 1
4) 0,5 wmonb, 11,2 1.
8. I1pu BeimapuBanuu 100 r 5%-HOro pacTBopa X/10pH/ia HaTPUsl MOKHO TOTYYUTh COJIb MaCCOM:
1) 2r;
2) 3r;
3)5r;
4) 10T.
9. Macca rugpokcuzia Hatpus (r), cogepxaierocsi B 80 M 25%-HOro pactBopa IJIOTHOCTBIO
1,28 r/mn, paBHa
1) 19,5 T;
2) 20,3 1;
3) 25,6 T;
4) 26,7 r.
10. BepHbl 11 yTBepKeHusA?
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A. PactBopeHue — 310 (pu3nueckuil npouecc Aud¢y3sur uyacTvl] pacTBOPEHHOIO BelllecTBa
MeXXy MOJIeKYJIJaMU PaCTBOPHUTEJISI.
b. IIpu pacTBOpeHuH BelllecTBa BCeria Bble/IseTCs TervioTa

1) BepHO TOJIBKO A;

2) BepHO TOJIBKO b;

3) oba cy/eHusl BEepHBI;

4) oba cyx/ieHs1 HeBEePHBIL.

YACTBD 2.
TecToBoe 3a/jaHue C BIOOPOM JABYX NPAaBUIbHBIX 0TBETOB
11. BepHbIMU fB/IAIOTCA YTBEP)K[E€HUSA:
1) Kuc/opo/ ¥ BOAOPO/, HeJib3st cOOpaTh BEITECHEHHEM BO3/lyXa U3 COCY/Ia;
2) BoAOpPOJ 00HAPY>KUBAIOT C TTIOMOIIIBIO TIIEIOIIeN JTyUUHbI;
3) cMech BOZOPO/A U KUCJIOPO/ia B3pbIBOOIACHA;
4) Kucmopo/ B 1abopaTOPUK MOKHO TIOJTYUHMTh Pa3/IoyKeHHeM TiepMaHraHaTa Kaus;
5) BO/OpO/; MOXKHO COOpaTh BbITECHEHHEM BO3/lyXa M3 CTOSIIIIEro Ha CToJie COCyAa.
TecToBoe 3ailaHNe HA COOTBETCTBHE
12.YcTaHOBUTe COOTBETCTBHE MEX/y Ha3BaHUEM Bell[eCTBa U (JOPMYJION 3TOrO BelleCTBa.

HA3BAHUE BEIHIECTBA ®OPMY/JIA BEHIECTBA
A) cepHast KACJIOTa; 1) KNOg;
b) nutpar kanus; 2) NO;
B) okcup asora (I1). 3) H,SOg;
5) NO,.

3ajjaHus C pa3BepHYTbIM 0TBETOM
13. HaBecky cepbl COXIJIM B Kuciopojie. ITpoJlyKT peakuyd pacTBOPWIX B Boje. [TonyueHHbIM
pPacTBOpP OKpPacW/I MeTWU/IOPaHK B KpacCHbIM LBeT. HamuimTe COOTBETCTBYHOLME KCIIEPUMEHTY
yPaBHEHUS peakLvil.
14. )Kupkue oTxozbl 1a00pPaTOPHBIX paboT, cofepskaljue CepHYI0 KHC/IOTY, HEUTPaIu3yroT
11]eJI0Ubl0, HamnpuMep, TUAPOKCHAOM HaTpus. Ompefendre Maccy THUJPOKCHJA HaTpus,
HeoOX0IUMOT0 /11 HeUTpaM3aliiy OTX0Z0B, coepKanux 0,1 MoJib CEPHOUM KUC/IOTHI.

KonTtponbHas pa6ora Ne3. OcHOBHBIE K/1aCChI HEOPraHHYECKHX COe/JHHEeHHH.

YACTD 1. TecroBbie 3ajaHus ¢ BHIOOPOM OHOT0 ITPAaBH/ILHOI0 OTBETA

1. Buibepure psii, B KOTOPOM IIpe/iCTaB/ieHbl (JOPMYJIbl BellleCTB uUeThIpeX pa3HbIX K/IacCOB
HeOpraHW4YeCKrx COeIMHEeHNN.

1) SO3, K2C03, HCL CUO,

2) Ca(OH)z, Nzo, C&Clz, FEZOg;

3) Na3PO4, LiQO, KOH, HNO3,

4) CO,, Ca0, BaCO3,H,S0..
2. Beibepute dhopMysibl Mapbl BEIeCTB, B KOTOPOH IMePBbIM OKCHJA — KUC/JIOTHBIM, a BTOPOW —
OCHOBHBIU.

1) N203, KQO,

2) CuO, SOg;

3) Fe,0s, BaO;

4) CO, CaO.
3. BribepuTe hopMysiy BelllecTBa, He OTHOCSIIEr0Cs K THAPOKCH/IaM.

1) KzCOg,

2) H2C03,
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3) HzSO4,
4) KOH.
4. Beibepute GopMysy THAPOKCH/IA, pa3/iararoiierocs py HarpeBaHUM.
1) CaCOs;
2) Ba(OH)y;
3) H3PO4,
4) Fe(OH)..
5. OKcuy, KanbLiysi B3aUMO/IeMCTBYeT C Bell[eCTBOM:
1) MgO;
2) CuSOyg;
3) COy;
4) NaOH.
6. Broibepute (¢Gopmyny KHC/IOTBl, KOTOPYIO He/lb3s TIOAYYWTh  B3aMMO/EMCTBHEM
COOTBETCTBYIOLET0 OKCH/Ia C BOZOM.
2) H2C03,
3) HzSO4,
4) H5PO..
7. Peakiyist oOMeHa BO3MO)KHA MeyK/ly BellleCTBaMH, (hOPMYJIbl KOTOPBIX:
1) NaOH u KCI;
2) HNO; u COy;
3) KQO n H3PO4,
4) Ca(OH), u NaCl.
8. B renetuueckom psify Cu — X — CuCl, BelliectBoM X sIB/ISIETCSI
1) ruzapokcua meau (ID);
2) okcup megu (ID);
3) okcug meau (I);
4) cynbart megu (II).
9. B oHy CTafiito MOXKHO OCYLL[eCTBUTH IIpeBpalljeHue
1) SlOz — HleO3,
2) Na28103 — HleO3,
4) H:Si0Os; - Si.
10. BepHbI 1 yTBep>K/jeHUS O MpaBUiax Oe30racHoi paboThl B XUMUUeCKo 1abopaTopuu?
A. B naboparopuu 3arnpeijaetcsi mpoboBaTh BeljecTBa Ha BKYC.
B. [Ipu HarpeBaHUM XKUJKOCTel B MPOOUpPKe CieflyeT HarpaB/isiTh €€ OTBepCTHe B CTOPOHY OT
cebst ¥ OT cocefiei.
1) BepHO TOJIBKO A;
2) BepHO TOJIBKO b;
3) oba cyeHusl BEepHBI;
4) oba cyx/jeHsl HeBEePHBIL.
YACTH 2.
TecToBoe 3a/jaHNe ¢ BBIOOPOM /IBYyX NPaBH/IbHBIX 0TBETOB
11. KauectBeHHbIN cocTaB cynbdata amMmmoHUs (NH4),SOs MOXHO yCTaHOBUTBH C TIOMOILBIO
peakTHBOB, (POPMYJIbl KOTOPBIX:
1) H)O;
2) KOH;
3) Hy;
4) BaCly;
5) NaCl.

TectoBoe 3d/laHM € Ha CO0TBeTCTBHE
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12.YcTaHOBUTE COOTBETCTBHE MeX/y Ha3BaHMEM BelljeCcTBa U (POPMYJION peareHTa, C KOTOPbIM
3TO BeLLeCTBO MOXKeT B3aUMO/|elICTBOBATb.

HA3BAHUE BEHIECTBA ®OPMY/JIA PEAT'EHTA
A) xnopup meau (I); 1) H,SOg;
b) okcup cepsi (VI); 2) Hg;
B) ruapokcus kanbLys. 3) Mg;
4) KOH;
5) K,CO:s.

3afiaHus C pa3BepHYTHIM 0TBETOM
13. Hamummumre ypaBHeHUs peakiiUii, C TTIOMOIIbI0 KOTOPBIX MO>KHO OCYIIeCTBUTh TIPeBpaIlleHHUs:
FeO - FeCl, - Fe(OH), - FeSO, - Fe.
YKa)KuTe Ha3BaHUS BEIleCTB, YKa3aHHBIX B IeIIOYKe TIpeBpallleHui U TUI KaXKJOW peaki[iu.

KoHTpobHast pabora Ned. [Teproagnyeckuii 3aK0H M IepHOAHYECKAs CHCTeMa XMMUYeCKHX
3/1emeHTOB /I.1. MenpaeneeBa. CTpoeHue aToma.

YACTD 1. TecroBble 3a/jaHusl C BLIOOPOM 0/JHOT'0 NMPaBU/ILHOI'0 0TBETA
1. TTopsiAKOBBIM HOMeEp 3/1eMeHTa COOTBETCTBYeT
1) unciy 5/1eKTPOHOB Ha BHELLIHEM CJI0e aTOMa;
2) 4yMC/Ty HEUTPOHOB B sifIpe aToMa;
3) cymMMe uKc/ia IPOTOHOB U HEUTPOHOB B SIZIPE;
4) unCIly 371eKTPOHOB B aToMe.
2. KonuecTBO NMPOTOHOB Y HEMTPOHOB B si/ipe aTromMa KpUrnToHa-80 COOTBETCTBEHHO PaBHO:
1) 80 u 36;
2) 36 u 80;
3) 36ud4;
4) 44 u 36.
3. B cocraB azpa n3oromna kesnesa BXOAUT 34 HeMTpoHa. MaccoBoe 4MC/Io 3TOr0 aToMa paBHO
1) 60;
2) 68;
3) 34;
4) 56.
4. PacripefiesieHre 3/1eKTPOHOB 10 3JIEKTPOHHBIM YPOBHSIM COOTBETCTBYET Unc/iaM 2, 3 y aroMa
1) nuTus;
2) bepusuus;
3) 6opa;
4) yrniepopa.
5. PacnipesienieHre 3/1eKTPOHOB TI0 SHEPreTHUeCKUM ypOBH:M B MoHe K Takoe ke, Kak y aroma:
1) renus;
2) HeOHa;
3) x/i0pa;
4) aprosa.
6. BepHbl 1 yTBep)KJeHUsI O CBOMCTBAX aTOMOB?
A. CrocobHOCTh aTOMOB OTZAABaTh WA TIPUCOEJUHSTH 3IEKTPOHBI OIPeAeNseTcs UYUCIOM
3/IeKTPOHOB Ha BHeIlIHeM 3HepreTUueCKOM YPOBHE U paJjiyCOM aToMa.
Bb. B rnaBHBIX NOATPYyIIIax C yBeJU4YeHWeM 3apsifia aTOMHOIO s/ipa HeMeTa/l/InueCKre CBOMCTBa
3/1eMeHTOB 0c/1abeBaroT.
1) BEpHO TOJIBKO A;
2) BepHO TOJIBKO b;
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3) o0a CyX/ieHus1 BepHbI;

4) ob6a cy>kaeHus] HeBepHbI.
7. Boibepure 3/1eMeHT, BBICIIWN OKCHJ KOTOPOTO TIDOSIB/ISIET CaMble CH/IbHBIE OCHOBHBIE
CBOMCTBa.

1) ue3ui;

2) Gapwii;

3) KabLyi;

4) a/tOMUHUM.
8. BribepuTe 3/1eMeHT, BBICHINN THAPOKCHJ KOTOPOTrO 00/aziaeT 6ojiee CHITbHBIMU KHCIOTHBIMU
CBOMCTBaMU, YeM BBICILIUIA TUAPOKCUJL CEpPhI.

1) docdop;

2) xnop;

3) KpeMHUU;

4) 60p.
9. Kak u okcup cepsl (VI), okcupg xpoma (III) mokeT B3aMMOZeMCTBOBaTb C BeLECTBOM,
dbopmyJsia KOTOpOro

1) KOH;

4) HCL.
10. Xumunueckuie semenThl C, Si, Ge 06pa3ytoT ieTyure BOAOPO/HbIE COeJMHEHUST COCTaBa

1) BH,; 2) 3H3; 3) OHy; 4) OH.

YACTB 2.
TecToBoe 3a/jJaHNe ¢ BBIOOPOM /IBYX NPAaBH/IbHBIX 0TBETOB
11. B psizy XUMHUUeCKUX /IeMEHTOB Ka/JIbL{Ui — CTPOHI[UM — Oapuidi:
1) ycumBaeTcst CtocOOHOCTH aTOMOB OT/AABaTh JI€KTPOHBI;
2) ocyabeBarOT MeTa/yIMUeCcKre CBONCTBaA;
3) yMeHbIIATCs paZiuyChl aTOMOB;
4) BaleHTHOCTb B BBICIIMX OKCH/IaXx paBHa JBYM;
5) yMeHbIIaeTCsl KOJIMUeCTBO 3/IeKTPOHOB Ha BHEIIIHEM CJIoe.

TectoBoe 3d4/ildHMe Ha CO0TBeTCTBHE
12.YcTraHoBUTE COOTBETCTBHE MEXAY BbBICIIHUM I'MPOKCHUAOM MU XdPdKTE€POM 3TOr'0 riIpOKCHd.

BBICHINMI TUAPOKCH/], XAPAKTEP I'I/IPOKCHUJIA
A) anromuHus; 1) OCHOBHBIN;

b) kanus; 2) KUCIOTHBIN;

B) xpemnus. 3) am(OTepHBIH.

3afaHusA C pa3BepHYTbIM 0TBETOM
13. Ha3oBuTe XUMHWUYECKWI 371eMEHT BTOPOW TPYIIbI, TJIaBHOW MOArPYNIbI LIECTOrO Mepuoja.
Ykaxure ero mopsiiKoBblii Homep. CocraBbTe (OpMy/bl OKCHZIa U TH/POKCH[A >3/eMeHTa,
yKakuTe ux xapakrtep. IlpuBesuTe He MeHee ABYX YpaBHEHMM peakluii, IMOJTBEp)KJArOLUX
XapaKTep OKCHJa 3TOr0 XUMHUYeCKOro 3/ieMeHTa.
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Kpurtepuu onieHMBaHUsI ¥ 0TBeTHI K KOHTPOJIBHBIM padoTam

OtmeTKa «5» - 76-1000
Otmetka «4» - 61-756
Otmetka «3» - 50-606
OtMmeTKa «2» - 0-496

KonTtposibHas pabora Ne 1 no Teme «IlepBoHaya/ibHbIe MOHATHS U 3aKOHBI XUMHH»

Bapuant 1 2 6 7 8 9 [ 10 | 11| 12 13
KommuecTtBo | 5 5 5 5 5 5 5 [10 | 15 25
0a//10B
1 4 2 2 2 3 4 | 35| 241 | 56-cxema,
106 -
ypaBHeHUe,
56 - TUI
peakiuu,
56 - TUII
peakiuu

KOHTpOJ’IbHaH pa60Ta Ne 2 mo Teme «Baxknenmiue NnpeaCTaBUTE/IM HEOPraHUYECKHUX BelleCTB.
Ko/mmuyecTrBeHHbIe OTHOIIEHUSI B XUMHH»

Bapuant 1123

5

6

8

9

(=2

11

12

13

14

KomuuecTB | 5| 5| 5
0 0a/y10B

5

5

10

15

10

15

1 41112

34

342

8r

50- 3amuchk ypaBHeHUs
PeakIuy, Oormpeje/ieHue
KOJ/IMYeCTBEHHbIX
COOTHOILIeHUH ee
YYaCTHHUKOB,
OpUEHTHPYSICh Ha
K03 GUIeHTBI.

50- PacueTr KkoiMuyecTBa
Bell[eCTBa  YYaCTHUKOB
PeakIum.

50- PacueT HCKOMOIro
KOJIMUeCTBa  BeleCTBa
st 3a/IaHHOT'0
yCJIOBUEM yJacTHUKa
PeakIMM U TIePEBOJ, ero
B MacCy W1 00beM.

KOHTpOJ’lLHﬂH pHGOTEl Ne3 o Teme «OCHOBHBIE KJIACChI HEOpraHUu4YeCKHux COEAHHEHI/Iﬁ»

BapuanTt 1 2 4 5 6 7 9 10 11 12 13
KosmmuectB 5 5 5 5 5 5 5 5 10 15 25
0 0a/10B
1 3 1 4 3 1 3 2 3 24 441 56 —3a
KaXKz0e
TIPaBU/IbHO
3aMnyca’Hoe
ypaBHEeHHe
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KonTposbHas padora Ned. [Tepuoanueckuii 3aK0H U ePUOAHYECKAsA CHCTeMa XUMHYECKHX
371eMeHTOB [I.1. MeHnpeneeBa. CTpoeHue aToMa

BapuaHTt 1 2 3 4 5 6 7 8 9 10 11 12 13

KonnuecTB 5 5 5 5 5 5 5 5 5 5 10 15 25
0 0a/10B

1 4 3 1 3 4 3 1 2 1 3 14 | 312 56 —
Ha3BaHUe U
HOMeEp
3JIEMeHTa, 5
0- hopmyIIBI
OKCH/JIa U
TH/IPOKCH/IA,
56—
XapakTep
OKCH/JIa U
THJIPOKCH/IA,
nmo56-3a
BEPHO
HarrCcaHHOe
ypaBHeHHe
paKLui

ITPUMEPHBIE BAPUAHTBI KOHTPOJ/IBHBIX PABOT

9 KJIACC
KonTponbHasi padora Nel. O0001eHre 3HaHUIH M0 Kypcy 8 Ki1acca. XMUMHUYeCKHe peaKIjuH.

TecToBbIe 33/JaHNA C BLIOOPOM 0JHOT0 MPAaBH/ILHOI0 OTBETA
1.PacnipeiesieHre 371eKTPOHOB T10 SHEPreTUYECKUM YPOBHSIM 2 €, 8 €, 2€ COOTBETCTBYET YacTHlLie:
1) Mg’ 2) O*; 3) Mg*; 4) S*.

2. O¥HaKOBO€ YMCJIO TIPOTOHOB COZlep KaT YaCTULIBL:

1) He*uLi% 2) AI**u Al% 3) Na'u F; 4) C°u Si*.
3. Okcuyg snemenTa 3-ro nepuoga VI rpymniel r1aBHOM NOATPYITLI SBISETCS:
1) ocHOBHBIM; 2) KMC/IOTHBIM; 3) amdoTepHbIM; 4) HEC0/1e00pa3yIOIIUM.
4. B psiny snementoB Na — Mg — Al — Si

1) yMeHbIIatOTCS paZiyChbl aTOMOB;

2) yMeHbLIAeTCs YMC/I0 IPOTOHOB B SiZipax aTOMOB;

3) yBe/IMUMBaeTCs YMCIIO 3/IEKTPOHHBIX CJIOEB B aTOMax;

4) yMmeHbILIaeTCs BBICILIAS CTelleHb OKUC/IeHHsI aTOMOB B COe/JHEHUSIX.
5. DneMeHT, 00pa3yIoIIHi HECKOIBKO a/lJIOTPOITHBIX MOJUGMUKALIA:

1) Bojopoj; 2) MarHuii; 3) 0/10BO; 4) XJ10p.
6. BepHbl 1 crnefyomye CyXJeHUsI O 3aKOHOMEDHOCTSIX W3MEeHEeHHSX CBOMCTB MPOCTHIX
BellecTB B [lepyorueckoii cucteme XMMUYECKUX 31EMEHTOB?

42




A. B nepurozax ¢ yBesMyeHHeM IOPSIAKOBOTO HOMepa 3/leMeHTa MeTasyInuecKrde CBOMCTBA
YCUJTMBAKOTCS.
Bb. HemeTanmnueckrie cBOWCTBA y Gocdopa BeIpaKeHHI sipue, YeM y MBIIIbsIKa, HO ciabee, uem
y asora.
1) BepHO TONBKO A;
2) BepHO TOJIBKO b;
3) BepHbI 00a CY>K/IeHHS;
4) oba cy>KeHusT HEBEPHBI.
7. V13 ipuBe/leHHbIX ypaBHEHUM peaKL{1ii:
A) NaOH + HCI = NaCl + H,0;
b) 2HCI + Zn = ZnCl, + Hy;
B) 4P + 50, = 2P,0s;
I') CuO + H,SO4 = CuSO, + H,O
K OBP otHocaTcsi 1) AuB;2)bul;3)buB;4)Burl.
8. Peak1jus B3aMMO/IeHiCTBUS CEPHOM KUC/IOTBI C TUAPOKCUOM HaTpHs:

1) pasnoxenus; 2) coearHeHust; 3) obMeHa; 4) 3aMeleHusl.
9. ®opmysia KUC/IOTHI, PACTBOP KOTOPOM C >Kesie30M pearvpyeT akTHBHee:

1) HZS; 2) H3PO4; 3) HzSOa; 4) HQSO4.
10. T'uapoKCH/I, BCTYTIAMOUMI B PEaKIMI0O U C CEPHOM KMCIOTOH, ¥ C THAPOKCUAOM Kajwus: 1)
Mg(OH)y; 2) Ca(OH)s; 3) Fe(OH),; 4) Zn(OH)..

TecToBbIe 33/JaHUsI C BLIOOPOM /IBYX NMPAaBUILHBIX 0TBeTOB (11) 1 Ha cooTHeceHue (12).
11. OKcuzibl, pearupymolLye ¢ BOIOW ¢ 00pa30BaHUEM TH/IPOKCH/IOB

1) okcup ue3ust; 2) okeup yriepoga (II); 3) okcup yrnepopa (IV);

4) oKcuJ KpeMHUsI; 5) OKCHU/ 6epusiusl.
12.YcTaHOBUTe COOTBETCTBUE MEX/Y XapaKTepoOM OKCH/a U ero (hopMyJioH.

XAPAKTEP ®OPMYJIA OKCUJA
OKCHJA 1) NO;
A) OCHOBHBIN;
B) KMC/IOTHBIM; 2) CrO;
B) ampoTepHsbiii. 3) CO;
4) CrOs;
5) Cr,0s.

3ajaHus C pa3sBepHYTbIM 0TBETOM.
13. CocraBbTe reHeTUUECKUW psiJ Ka/lbLMsl. 3anMILMTe ypaBHEHUsI XMMHUYECKUX peakLUi, Mpu
TIOMOIIM KOTOPBIX MOXKHO OCYILIeCTBUTh YKa3aHHbIe NpeBpalleHusl.
14. B 1855 r. Nwmnepatop Ppanumu Hamoseon III yctpoun 6GaHkKeT, Ha KOTOPOM uUJieHbI
MOHapIlleii ceMbU 1 Harboree TIOUeTHbIE TOCTH €11 JIOKKaMU U3 0co00ro peZIkoro v J0pororo B
TO BpeMsi MeTasuia, VI3 30/10Ta 1 3TOr0 ke MeTasula ObUT U3rOTOBJIEH MO/IaPOK — BeChl, KOTOPbIe
obui Bpyuenbl 1.M1. MenzeneeBy B 1889 r. B JIoH0He B 3HaK TPU3HAHUS €r0 BBIJAIOIUXCS
3aciayr B pasBuTHU xumuM. O KakoMm Metasule uzeT peub? CocTaBbTe CXeMy 3/1€KTPOHHOIO
CTpOeHWUs, 3aruinTe (JOpMyJIbl ero OKCHJa U THAPOKCH/A, YKaKUTe UX XapakTep.
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KonTtposibHas padora Ne2. JeKTpo/iMTHUeCKas: JUcconHanus. XUMHYeCcKHe peakiiui B
pacTBopax.

TecToBbIe 33/JaHuUsI C BLIOOPOM OJHOTO MPAaBU/ILHOTO 0TBETA
1. K HeseKTposmMTaM OTHOCSAT
1) okcup cepsl (VI); 2) ruapokcu HaTpus;
3) xyopuz 6apust; 4) a30THYIO KHUCTIOTY.
2. Nanwl BemectBa: A) H.SO4, B) Ca(OH),, B) Cu(OH),, I') HCI,
1) H,S. K c/1abbIM 3/1€KTPOJIUTaM OTHOCST BeIl[eCTBa:
1) AL; 2) BII; 3) BB; 4) BT,
3. BemjectBa, KOTOpbIe MpU AWCCOLMALIMMA B BOJHOM PacTBOpe B KauecTBe aHMOHOB 00pasyroT
TOJIbKO TUIpOKCcU I-uoHbl OH', oTHOCAT:

1) K KucsoTam; 2) K oKkcuzam; 3) K 1jesouaM; 4) K COJIsIM.
4. X/10puZi-UOHBI COAEePKaTCsa B paCTBOpe BelecTBa:

1) KClOs; 2) HCIO,; 3) HCIO4; 4) HCI.
5. Haubostbiiee y1cio aHMOHOB 00pa3yeTcst TIPH MOJTHOM Juccolyanyi 1 Mosib
1) CaCl,; 2) CuSQy; 3) AlBrs3; 4) Ba(NO3)s.
6. Peakiusi FOHHOTO 0OMeHa BO3MOXKHA MEK/y BellleCTBaMU
1) H,SO, u NaNOQOs; 2) Na,SO, u HCI;
3) Aly(SO4); u BaCly; 4) KNO; u CaSO..
7. CokpaiijenHoe noHHoe ypaBHenue Ca®” + COs;* = CaCO;! COOTBETCTBYET B3aUMOJIEMCTBHIO

1) cosnsiHOM KMC/IOTHI U KapOOHAaTa KabIus;
2) xJjiopuza Kanblys U KapOoHaTa Kasus;
3) kapboHaTa HaTpusl U HUTpATa KaJlus;
4) HUTpaTa KalblL¥s U yTJeKUCIOro rasa.
8. O1lHOBpeMEeHHO He MOT'YT HaXO/JUThCsI B paCTBOPE UOHBI:

1) K'u OH; 2) H 'u SO,*; 3) Cu* u NOs3; 4) Ag" u CI.
9. BepHbl 1 criefytolye Cy>X/IeHHsI 0 TUAPOJIM3e CoJei?
A. Bce conu noaBepraroTcs Tuipoaunsy.
Bb. BogHble pacTBOPBI COed MOTYT UMeTh HeMTPa/IbHYIO, 11eJIOUHYI0 M KUCJIOTHYIO Cpefly.
1) BepHO TOJIBKO A;
2) BepHO TOJIBKO b;
3) o0a CyX/ieHus1 BepHbI;
4) oba cyx/jeHus] HeBePHBI.
10. [ITenouyHyO Cpefly UMEIOT BOJHBIE PACTBOPBI COJIeN
1) (NH,),S u NaBr; 2) BaCl, u K,SO3;
3) Na,COs; u K,S; 4) CuSO,4 u LiNOs.

TecToBbIe 33/JaHUsI C BLIOOPOM JIBYX NPAaBU/IbHBIX OTBETOB
Y Ha YCTAHOBJ/IEHHE COOTBETCTBUSA
11. T'a3000pa3Hoe BelecTBO 00pa3yeTcst P B3aUMO/I€HCTBUM BOJHBIX PaCTBOPOB BEI[ECTB
1) H,SO4u LiOH; 2) HNO3; u Na,SOs; 3) NH4Cl u KOH;
4) CH(NO3)2 n FeClz, 5) K2C03 n NaNO3.
12.YcTaHOBUTEe COOTBETCTBHE MEX/y peareHTaMHM M COKpallleHHbIM HWOHHBIM ypaBHEHUEM
peakLy, TipoTeKatollell MeXXy HUMU.
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PEAT'EHTDBI COKPAIIEHHOE MOHHOE

YPABHEHUE
A) HCI + K,CO; — 1) Ba®* + CO5* = BaCO:
B) Ba(OH), + H,SO, — 2) Ba** + SO4* = BaSO,
B) BaCl, + Na,COs - 3) 2H" + CO3* = CO,1t + H,O

4)H* + OH = H,0
5) Ba** + 2 OH + 2H" + SO,* = BaSO, + H,O

3afaHus ¢ pa3sBepHYTbIM 0TBETOM
13. V3yunTe pUCYHOK U NpUAyManTe MOAPUCYHOUHYIO ITOATINUCE.
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14. Yrnexkucnblii ra3 He MoJ/ep>KrBaeT ropeHre. Ha 3ToM O0CHOBaHO [ieMCTBUE YTJIEKWCIOTHBIX
OTHeTYILUTe/iel, KOTOpble TIPUMEHSIIOT [JIsi TYLIeHWs TOpSIIero 3/eKTpooOopyoBaHus,
KOMITbIOTEDHOM TeXHWKH, KWUHOMPOEKLIMOHHOMW armapaTypbl, XY/[O0’KeCTBEHHBIX L€HHOCTeH B
KapTUHHBIX Tajiepesix, My3esiX, SKCIO3ULMOHHbIX 3a7aX U JIp. YIVIEKUC/IbIA ra3 MOXKHO MOTYYUTh
TIpY IeWCTBUM CUIBHOM KUC/IOTBI Ha KapOOHAT Kakoro-imbo Metasina. Hamuinwrte ypaBHeHHe
TaKOM peakliiy B MOJIEKY/ISIPHOM U UIOHHOM BU/IE.

KoHnTtpobHas padora Ne3.Ba)kHelne HeMeTa//Ibl M HX COeJUHEHHS.

TecToBbIe 33/JaHuUsI C BLIOOPOM OJHOTO MPAaBU/ILHOTO 0TBETA
1. B aroMe XMMHMUYeCKOro 3JjieMeHTa, MPOSBIAOLIEro CTeleHb OKUC/IeHHS -3 B BOJLOPOJHOM
COeJJMHEeHWH, C/eflyrolllee pacripeziesieHue 3/1eKTPOHOB:
1) 2e, 8e, 4e; 2) 2e, 8e, 6e; 3) 2e, 8e, 5Se; 4) 2e, 8e, e.
2. Bribepute GhopMy/y BBICIIETO OKCHZAA W JIETyuero BOAOPOAHOTO COEJUHEHUS] 37IeMEeHTOB
VIIA-rpymrisl.
1) 30; u OHy; 2) 3,07 u OH; 3) 30, u OHy; 4) 3,05 u OHs.
3. BelllecTBO C aTOMHOM KPUCTa/IJTHUECKOMN PellETKON - 3TO
1) kpemHe3éwm; 2) Bogopos; 3) ammuak; 4) 6enbrit pocdop.
4. BribepuTe mapy «OKCHJ — KMC/IOTa», B KOTOPOUW OKCH/] He COOTBETCTBYET KUCJIOTE:
1) SOs; 1 H,SOy;
2) SiO, u H,Si0s;
3) N,Os; u HNOg;
4) P,Os u H3PO..
5. Boyiopoj, B3aumo/1eliCTBYeT C KaXKJbIM U3 [IBYX BellleCTB:
1) CO u Sj;
2) O, u CuO;
3) NH; u Na;
4) S u KCL.
6. B cocy/, n300pakéHHBIN Ha PUCYHKE, MOYKHO COOpaTh KaXkJblid U3 IBYX T'a30B:
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1) CO, u CHy;
2) O, u NOy;
3) NH; u Oy;
4) SO, u H,.

7. BepHbI 11 ciefiytoLye CyeHust 00 ammuake?

A. AMMUaK NposiB/IsieT OCHOBHbIEe CBOMCTBA.

b. CpippéM [j14 1I0/IyYeHNUs] aMMHaKa B IIPOMBILLIJIEHHOCTH C/Iy>KaT a30T U BOLOPOJ,.

1) BepHO TOMBKO A;
2) BepHO TOJIbKO b;
3) oba cyk/ieHus1 BepHBI;
4) oba cy>KJeHust HeBEpPHBI.
8. Cynbbuabl v CybGUTHI MOXKHO OOHAPY>KUTh C TIOMOIIIbIO PeaKTHBa:
1) NaOH; 2) HCI; 3) Ca(NOs),; 4) K,CO:s.
9. B cxeme npeBpalljeHNl KpeMHHUeBasi KHC/I0Ta — X — CWIMKAT Ka/ius Bel[ecTBO X - 3T
1) okcup KpemMHUsT; 2) OKCUJL Kaus;3) TUAPOKCH/, Kaust; 4) CUJIaH.
10. B ypaBHenuu peakiuu Cl, + 2NaBr = Br, « 2NaCl okuciutesns - 310
1) CL,°% 2) Br; 3) Br,’; 4) Na".

TecToBBbIC 3a/idHUA C BblﬁOPOM ABYX IIPABWIbHBIX OTBETOB U
Had YCTAHOB/IEHUE COOTBETCTBUSA
11. HpI/I IMMpoOn3BOACTBE CepHOﬁ KHCJ/IOTBI HE UCITOJIB3YKT C/ieAyrolre IpUHLHUITBL XAMHUeCKOH
TeXHOJIOTHH:

1) NpOTHBOTOK;
2) IOHWKeHUe TeMIlepaTypsbl;
3) LUMPKY/ISILHIO;
4) terioobMeH;
5) NOHWKeHUe JjaB/IeHUs..
12.YcraHoBUTe COOTBETCTBHE MeXXJy BellleCTBaMU U PeakTHUBOM, C IOMOLBI0 KOTOPOro MX

MO>XHO pa3/IMYUTh.

BEIIIECTBA PEAKTUB
A) CaCl; u NH,Cl 1) CO;
b) KCI u K,COs 2) NaOH
B) Na,SO4 u Ba(NOs), 3) H,SO,
4) BaCl,
5) H,O

3ajjaHus ¢ pa3BepHYTbIM 0TBETOM
13. Hamuiivrte ypaBHeHMs! peakiyi, C MOMOIIBbI KOTOPBIX MOXXHO OCYILECTBUTH CJIeYyHOLUe
rpeBpallleHUs:

P- Mgs;P, -~ PH; - P,Os — H3;PO,
14. TIpu pactBopeHuu 10 T TeXHUYECKOTO I[MHKA B W30bITKE pa30aBIeHHOW COJITHOW KUC/IOTHI
BbIZleMIochk 3,1 1 Bomopoa (H.y.). OnpeaenuTe MacCOBYHO /IO/IFO0 TIpUMeceid B 3TOM oOpasiie
LIMHKa.

KonTposnbHasi padora Ned. BaykHeHIIIHe MeTa/I/Ibl U UX COeMHEHHUS.
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TecToBbIe 33/JaHuUsI C BLIOOPOM OJHOTO MPAaBU/ILHOTO 0TBETA
1. B psapy xumnueckux ssemeHToB Na — Mg — Al yBenmuuBaeTcs
1) aTomHBIV pasuyc;
2) 371eKTPOOTPULIATEIbHOCTb;
3) MeTa/IMuecKasi akTUBHOCTb;
4) 4nCI0 SHepPreTUUeCKUX YPOBHEM.
2. MeTan, NposiB/SIOLMI TepeMeHHYI0 CTerleHb OKUC/IeHUs, - 3TO
1) Be; 2) Al; 3) Fe; 4) Zn.
3. Haunbosnblliel BOCCTAHOBUTE/ILHOM CITIOCOOHOCTRIO 00/1aaeT
1) K; 2) Ca; 3) Rb; 4) Mg.
4. Me/ib B3aMO/IeIICTBYET C KaXK/[bIM U3 /IBYX BellleCTB:
1) cepa 1 pacTBOp CEpHOU KUCJIOTHI;
2) TUAPOKCUJ] HATPUSL U KUCJIOPO[;
3) 6poM u HUTpaT cepebpa;
4) consiHast KUC/I0Ta U BOJa.
5. BepHbl 1 cieiytoiye Cy>XieHusl 0 CBOMCTBaX MeTaIoB?
A. JKene3o naccuBUpyeTCsi paCTBOPOM CEPHOW KUCJIOTHI.
B. Ilpu cropaHuy HaTpUs U Kasus Ha BO3/yXe 00pa3yroTCs TIepOKCH/IbI MeTaJIIOB.
1) BepHO TOMBKO A;
2) BepHO TOJIbKO b;
3) oba cy’kieHus1 BEPHBI;
4) oba cy>keHus HeBEpPHBI.
6. TonbKO OCHOBHBIE OKCH/I Y TUAPOKCH]] MOXKeT 00pa30BaTh MeTasl:
1) Al; 2) Mg; 3) Fe; 4) Be.
7. T'uppokcuz 6epusuTisi MOXKeT B3aUMOZIeCTBOBATD C Bell[eCTBaMHU
1) Cu(OH), u HCl;
2) NaOH u K,SO4;
3) HNO; u KOH;
4) H,SO, u Mg(OH)..
8. B cxeme npeBpaitienuii AI(OH); — X — Na[Al(OH),] BeijectBo X - 310
1) Al,O3; 2) Al; 3) AIPO4; 4) NaOH.
9. B cB0O0fHOM COCTOSIHUM B TIPUPO/Ie BCTPEUAELTCs
1) cBuHeL; 2) Meaib; 3) HATpUii; 4) LIUHK.
10. TIpoMBIIIZIEHHBIM CITOCOOOM BOCCTAaHOBJ/IEHUSI JKejie3a U3 Py CITY>KUT
1) anekTpomeTannyprus;
2) TUipOMeTasyprusi;
3) nupomeTannyprus (BOCCTaHOBUTENb — MeTasll);
4) npoMeTasyprusi (BOCCTaHOBUTE/b — KOKC).

TecToBbIE 3adHHUA C BBIGOPOM ABYX IIPABUW/IbHBIX OTBETOB U
Had YCTAHOB/IEHHE COOTBETCTBUA
11. K okucnnTe/bHO-BOCCTaHOBUTE/IbHLIM peaKlAaM He OTHOCAT peaKIJM1 MEeXXY:

1) oKcuiIoM HaTpus U BOJOU;
2) TUAPOKCUIOM KaJIbLIMsI U CEPHOU KUCIOTOM;
3) 6apuem u BOJIOM;
4) amromuHueM 1 okcugom meau (ID);
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5) LIUHKOM U COJISTHOM KUCJIOTOM.
12.YcTraHOBUTE COOTBETCTBHE MEX/y peareHTaMHd U COKpallleHHbIM HOHHBIM ypaBHeHHEM

peakLvu, MpoTeKaroleld MeXXy HUMU.

PEATEHTBI COKPAIIEHHOE NOHHOE YPABHEHUE
A) CuCl, u KOH 1) CuO + 2H" = Cu*" +H,0O
B) CuO 1 HClI 2) Cu** + Fe = Cu+Fe*
B) CuSO, u Fe 3) Cu?* + 20H" = Cu(OH),

4) Cu,0 + 2H" = Cu** +Cu + H,0
5) CuO + 20H = CuO,* +H,0

3agaHus C pa3sBepHYTbIM 0TBETOM

13. CumBon ITapuka — DidesieBa OaurHst. Kapkac TpeXCOTMeTPOBOM KOHCTPYKIMU BBITIOJTHEH U3
cramed c pas3nMuHbIMU [Jo0OaBKaMu. OideneBa OalllHs HensneuumMo OOMbHA, U TOJBKO
TIOCTOSIHHAsI XUMHOTeparusi romMoraet 60poTbCsi C 3TUM CMepTe/bHbIM HelyroMm. HasoBure 310
HeZlyTr, ero NMpUYMHbI U MPUHUMaeMble Mepbl [Ji ero JieyeHWsl, eC/Id WU3BEeCTHO, UTO KaXK7as
TipolieZiypa yBeIuurBaeT Maccy OairHu Ha 50-60 T.

14. TIpu snekTtponuse 585 r pacriaBa xJjopuja Hatpus nonayunad 100 a1 xmopa (H.y.).
Onpefenvre BbIXO/ MPOAYKTA peaKL[MU B MPOLIEHTAaX OT TeOPeTUUeCKA BO3MOXKHOTO.

Kpurtepuu onieHUBaHUs ¥ 0TBeThbI K KOHTPO/IbHBIM pabdoTam

OtmeTKa «5» - 76-1006

OtmeTKa «4» - 61-756

OtmeTKa «3» - 50-606

OtmeTKa «2» - 0-496

KonTposbHas padora Nel. O6001meHue 3HaHUI M0 Kypcy 8 Kiacca. XuMuyecKue peakijuu.

Bapuaunr 1(2(3(4(5/6[78[9|1 ] 11 | 12 13 14

KommuectBo |5 |(5|5(5|5|5|5|5|5|5 10 15 10 15
0a/10B

1 1(3(2(1(3]2(3[3[4|4] 15 2453 5 6 -
ypaBHEHU | oripejiesieH
s MeTa/ul U
3arMcaHa
3/1IeKTPOHHA
1 popmya,
56 -
3arMcaHbl
hopMy bl
OKCHJa |
TU/IPOKCH/IA,
56-
oripe/iesieH
XapakTep
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OoKCHJa |
TU/IPOKCH/IA.

KouTtposbHas padora Ne2. J/ieKTpoiuTHUeCKasi AUCCOLUAIUA. XUMHYeCKHe peaKkliy B

pacTBopax.
Bapuant 1/2|3(4|5(6|7|8{9]10| 11 | 12 13 14
KomuectBo | 5|5 (5 |(5|5|5|5(5|5| 5| 10 | 15 10 15
0as10B
1 1133|433 |2|4(2]| 3| 23 |321 |noamuca |10 6- 3a
H  BeCb | IPaBU/IbHO
PUCYHOK | 3alKiCaHHO
e
ypaBHeHUe,
56- MOHHOE
ypaBHeHUe
KonTposbHasi padora Ne 3 mo Teme «Hemera/ibi»
Bapuant 1/2(3[{4|5|6|7|8|9 10| 11 12 13 14
KomvyectBo (5| 5|5 |5|5|5|5|5|5|5 10 15 10 15
0a/L10B
1 312111312232 |1]1 14 | 234 | 3a kaxzgoe | 10%,
ypPaBHEHU | pelleHU
e nno 25|e B 3
Oanna jTamna.
KonTposbHas padora Ne 4o Teme «MeTa/ibi»
Bapuanr 1/2(3|4|5|/6]7 8|9 10| 11 12 13 14
KomvuyectBo | 5|5 (5|5 |5|5|5|5|5]| 5 10 15 10 15
0a/10B
1 2133|1423 |1|2| 4| 12 | 312 | koppo3u | 89%,
s pelleHu
e B 3
JTarna.
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