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ITOACHUTEJ/IbHASA 3AITNCKA

ApanTtrpoBaHHas pabouasi MporpaMma « XHUMHs» pacCudTaHa Ha 00yJaroIIuxCs C
3a/lepKKou ncuxudeckoro pas3sutus (3I1P, BapuaHT 7), 0CBanBaroIIMX
obpa3oBaTe/bHYIO ITPOrpaMMy B MHKJIFO3UBHOM KJlacce.

[TporpaMMa MO XWUMHHM Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHus
COCTaB/ieHa HAa OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHUSI OCHOBHOM
obpa3oBaTe/TbHOM MPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHUs, TTPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (heaepampbHOM pabouell TTPOrpaMMBI
BOCTIMTAHUS U C YUETOM KOHIIETIIVH MPeTolaBaHusl yueOHOro npeameTa « XUMUs»
B 0Opa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoii @eseparium.

[MporpaMma 1Mo XWMUHM [AAéT TIpeJCTaB/eHWe O I[eJisAX, OOLel CcTpaTeruu
oOyueHHsi, BOCIUTAHHUSI W pa3BUTUA OOYYAIOIIUXCS CpeACTBaMH yueOHOTro
npeaMeTa,  yCTaHaBAMBaeT  o0si3aTesJibHOe — TIpeMETHOe  COjieprKaHue,
npeZlyCMaTpUBAeT pacripe/ie/ieHle ero 10 KjlaccaM W CTPYKTYPUPOBAaHUE TI0
pa3eslaM W TeMaM TIpOrpaMMbl TI0 XHUMHH, OIpeJesisieT KOJIMUeCTBeHHbIE U
KaueCTBeHHbIE XapaKTePUCTUKH CoJIeprKaHus, pPeKOMeH/IyeMYo
10C/IeIoBaTelbHOCTh ~ M3YUeHWS] XWUMHM C  YYETOM  MEXNpPeAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3eM, JIOTMKM y4eOHOro TIporiecca, BO3PaCTHBIX
ocobeHHOCTeM OO0yYarIUXCs, OMpefiesisieT BO3MOXHOCTA — TpeiMeTa ISt
peanu3aliyy TpeOOBaHMI K pe3ysibTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOMN
TIpOrpaMMbI Ha YPOBHE OCHOBHOTO 00ITlero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3y/bTaTtam 00yueHWss XMMHH Ha YPOBHE Iie/iel M3yueHus MpeiMeTa U OCHOBHBIX
BUZIOB yueOHO-TI03HABaTe/NbHON [eSITeTbHOCTH O0YYarol[erocsi 1Mo OCBOEHHIO
yueOHOTO CO/lep>KaHUsI.

3HaHWe XUMHW CAY)KUT OCHOBOW myii (HOpPMUPOBAHWS MHPOBO33DEeHMUS
o0yuaroIerocs, ero TpeJCTaB/JeHU O MaTepyuabHOM €JUHCTBE MHUPA, BaXKHYHO
po/ib UrparoT (OpPMHUpPyeMble XUMHEM Ipe/ICTaBJIeHUsI O B3aUMOIPEBpAILeHUSIX
SHeprui W 00 SBOJIFOI[MH BEIeCTB B TIPUPOJe, O TyTSIX peIlleHus T/i00ambHbBIX
npo0sieM yCTOMUYMBOTO DPA3BUTHSI UeJIOBEUECTBA — CHIPHEBOM, SHEPreTHUeCKOH,
TUILEBOU U 3KOJIOrMUeCcKor 6e301acHOCTH, TIpo0/IeM 3[paBOOXPaHEHHUS.

N3yueHue xumuu:

CMOCOOCTBYeT  peanv3alldd  BO3MOXKHOCTeM  [jii  CaMOpPa3BUTHUS U
dopMUpOBaHus KybTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJIaZi B ()OPMHPOBAHME MBIIIJIEHHSI U TBOPUECKUX CIOCOOHOCTEH
00yJarIUXCs, HABBIKOB MWX CaMOCTOATENbHOM y4eOHOU /IeATeIbHOCTH,
9KCTIEPUMEHTAIbHBIX W HCCIe/IOBaTe/IbCKMX YMEHHH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B PO eCcCOoHaMbHOMN AesTeTbHOCTH;



3HAKOMUT CO crelubUKONW HayuyHOTO MBIILIEHUS], 3aK/IaJbIBaeéT OCHOBBI
L[eJIOCTHOTO B3IJIs/la Ha €JUHCTBO MPUPO/bI U YeI0BeKa, SIB/ISeTC OTBETCTBEHHBIM
3TarioM B (JOPMHPOBAHUM eCTeCTBEHHO-HayYHOU IPAMOTHOCTH 00yYaroINXCs;

criocobcTByeT (OPMHPOBAHHWIO IIEHHOCTHOTO OTHOIIEHHS K €eCTeCTBeHHO-
Hay4HbIM 3HaHUSAM, K MPUPOJe, K YeJIOBEKY, BHOCUT CBOU BKJ/IaZ, B 5KOJIOTHUUECKOe
obpa3oBaHue 00yUaroIUXCs.

[laHHble HarpaB/ieHHds B OOyuYeHUM XUMHU 00ecrieurBarOTCs CITelUu(pUKOM
cojep)kaHusi yueOHOro  TipefiMeTa, KOTODbI  SIBJIIETCS  TIe/larOrH4ecKH
a/IaTITHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKW XMMHH Ha OTpe/ie/IEHHOM 3Tare eé
PasBUTHSL.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 0011jero ob6pa3oBaHUsi OpHEHTHPOBAaH Ha
OCBOeHHe OO0yYarol[UMHUCS CUCTEMBbI TMePBOHAUa/IbHBIX TMOHSATHH XWUMWUW, OCHOB
HEOPraHWYeCKOM XMMHUM W  HEKOTODPbIX OTAENbHBbIX 3HAUMMbBIX [TOHATHMU
OpraHu4yeCcKou XUMUH.

CTpyKTypa cofiep>KaHusi MporpaMmbl M0 XWUMHUM C(OPMHUpPOBaHa Ha OCHOBE
CUCTeMHOr0 ToAxozAa K eé uzyueHuto. CofeprkaHue CKJIa[bIBaeTCsd M3 CHUCTEMBI
TOHATAM O XMMHAUECKOM 3JIeMEHTe Y BellleCTBe Y CUCTEeMbI IOHATUM 0 XUMUYECKOU
peakiu. OO6e 3T CHUCTeMbl CTPYKTYpDHO OpraHM30BaHbl 10 TIPUHLIUITY
1oc/ieloBaTe/IbHOTO Pa3BUTHSI 3HAHWW Ha OCHOBE TeOPEeTHUYeCKUX Ipe/iCTaB/IeHUM
Pa3sHOro ypoBHS:

— aTOMHO-MOJIEKYJ/ISIPHOTO YUeHUsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

— Ilepuogunueckoro 3akoHa /1. V1. MeHiesieeBa Kak OCHOBHOI'O 3aKOHa XMIMUHU;

— y4eHUs1 0 CTPOEHUU aTOMa U XUMUYEeCKOH CBSI3Y;

— TpeAicTaB/ieHHUH 00 3/IeKTPOIMTHYECKOM [AWCCOIWAIIMM BeIeCTB B
pacTBOpax.

TeopeTnyeckre 3HaHWS pPacCMaTPUBAKOTCA HAa OCHOBE SMIUPUYECKU
TO/TyUYeHHbIX U OCMBIC/IEHHBIX (JaKTOB, Pa3BUBAKOTCS MOC/Ie/I0BATE/IbHO OT O/IHOTO
YPOBHSI K [IPYTOMY, BBITIOJHSS (YHKOMU OOBSCHEHWUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXXHOCTEM TPAKTUUECKOTO NMPUMEHEHUS] U TI0Ty4YeHHUs
V3yuyaeMbIX BelleCTB.

OcBoeHue TporpaMMbl TI0 XUMHH  CIIOcOO6CTByeT  (hOpMHUPOBaHUIO
Npe/iCTaB/JeHUs] 0 XMMUUECKOW COCTAB/ISIFOILeN HAYUHOW KapTUHBI MUPA B JIOTHKE
eé CUCTeMHOU MPUPOJbI, LIEHHOCTHOTO OTHOLIEHWS] K HAyUYHOMY 3HAHUI0 U
MeTOJaM MO3HaHWS B Hayke. V3yueHue XWMHM TPOMCXOAUT C TIPHBJIEUEHUEM
3HAaHUM U3 paHee W3Y4YeHHBbIX YueOHBIX TMpeamMeToB: «OKpy)Karolui MHUp»,
«buosnorus. 5-7 knaccb» U «dusmka. 7 Kaace».

[lpy wW3yueHMHM XWMUU TIPOUCXOAUT (HOPMUpPOBaHWE 3HAHWW OCHOB
XUMHUUeCKON HayKd Kak 00/1acTh COBPEMEHHOT0 eCTeCTBO3HAaHUS, TPAKTUUeCKon
JlesATeJIbHOCTU 4YesloBeKa M KakK OJHOT0 U3 KOMIIOHEHTOB MWPOBOW KY/bTYPBI.



3aziaua y4yeOHOro mpeAMeTa COCTOUT B (DOPMHUPOBAHWK CHCTEMBI XUMHUUECKHX
3HaHUN — Ba)kKHeUIIMX (PaKTOB, MOHSATHI, 3aKOHOB 1 TEOPeTUUECKHX TT0/I0’KeHUH,
JOCTYTIHBIX 0000I1IeHNii MUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B
NpUOOIIeHHH K HAayYHbIM MeTOo/aM II03HAaHUSI TIPU M3yUeHWH BeIeCTB WU
XUMUYECKUX peakiuii, B (HOPMUPOBAHWU U Pa3BUTUU MO3HABaTebHBIX YMEHUMN U
WX TIpUMeHeHWHM B YyueOHO-TIO3HaBaTeqbHOW U yueOHO-HCC/ieZjoBaTeTbCKOM
JesiTeTlbHOCTW, OCBOEHMU TpaBwi Oe3omacHoro oOpallieHWsi C BelljecTBaMd B
TIOBCE/IHEBHOM >KU3HU.

[Tpu u3yueHWM XUMUM Ha yPOBHE OCHOBHOTO 00IIlero oOpa3oBaHUs Ba)KHOE
3HaueHHe MpUoOpesu Takue 1ie/, Kak:

— (QopMHUpoBaHMe WHTE/VIEKTYya/JlbHO PpPa3BUTOM JIMUHOCTU, TOTOBOM K
camo00pa30BaHHIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPDUHSITUIO peIleHuH,
CriocobHOM a/IanTUPOBATHCS K OBICTPO MEHSFOIIIUMCSI YCIIOBHUSIM KU3HHU;

— HarpaB/IeHHOCTb 00ydyeHHWs Ha CHCTeMaTHuecKoe TMpHOOIeHMe
o0Oy4JarImxcss K CaMOCTOSITe/TbHOW TI03HaBaTe/bHOM JesiTellbHOCTH, Hay4YHBIM
MeTO/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— obecrieueHue yCI0OBUM, CTIOCOOCTBYIOIUX TTPHOOpeTeHHI0 00y JaroIUMHCS
OTbITa pa3HOOOpA3HOM [IeATeTbHOCTH, TI0O3HAHWS W CaMOTO3HAHUS, K/IHOUEBbIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHIUM), UMEIOIIUX YHUBEpCajlbHOE 3HAauyeHue JJIsi
pa3/IMUHbIX BUZIOB [leATe/IbHOCTY;

— (dopmupoBanue o01eli (PyHKIMOHA/NILHOW W  eCTeCTBeHHO-Hay4YHOU
IrPaMOTHOCTM, B TOM UHC/Je yMeHUN OOBSICHATh U OlleHHWBATh SIBJIEHUS
OKDY>KaloI[ero MUpa, UCMOJIb3ysl 3HAHUSI U OIbIT, MOJIyYeHHbIEe TP W3YUeHUU
XUMHH, TIDUMEHSATb WX TIPU pellleHud Tpo0sieM B TIOBCEJHEBHOW >KWU3HUA U
TPYAOBOM JieATeIbHOCTY;

— ¢opMupoBaHde y 00yuyarwIUXCAd T'YMAaHUCTUUECKUX OTHOIIIeHHUH,
TOHUMaHWS 1[eHHOCTH XWUMHUeCKUX 3HaHWUW [y BbIPAaOOTKH 3KOJIOTHUYECKH
11e/1ec000pa3HOro TIOBe/leHHsI B OBITY W TPY/AOBOM [eSTebHOCTA B LIEJSX
COXpaHeHUs1 CBOETO 3/I0POBbS U OKPY»Katollleill MPUPOIHOM Cpe/ibl;

— pasBUTHE MOTHBAIIMM K 00yueHHI0, CITOCOOHOCTell K CaMOKOHTDO/IIO M
CAMOBOCITUTAaHWIO HAa OCHOBE YCBOEHMs 0O0Il[eue/ioBeYeCKMX I[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOODY MpOdu/Is ¥ HarpaB/IeHHOCTH Ja/lbHeNIIero
o0OyueHwUs.

OO1ilee yMC/IO YacoB, OTBeAEHHBIX /I H3y4yeHUS] XWMHMM Ha YypOBHe
OCHOBHOTO 00111ero obpa3oBaHnus, coctaBser 136 yacoB: B 8 kiacce — 68 yacoB (2

yaca B HeJlesTt0), B 9 kiacce — 68 uacoB (2 yaca B HeJjesto).

BxsitoueHure 00yuaroiixcsi BO BHeIlIHKe TIPOL[eAYPbl OLIeHKH JAOCTH>KeHUM T10
npeaMety "XuMus'', B TOM UHMC/Ie BCEPOCCUMCKHE TIPOBEPOUHbIe pabOThI M APYTHE



10/06HbIe MEepOTIPUATHS, TIPOBOAUTCS TOJIBKO C >KeTaHWsI CaMUX O0YYaroIuxcsi C
311P u ux poauTesien (3aKOHHBIX TIpeCTaBUTE/IEN ).



COAEPXXAHUE OBYUEHUA

8 KJIACC

ITepBoHaua/IbHbIE XUMUYECKHE MOHATHSA

IIpegmer xvmuu. Posib XMMUM B JKU3HU 4YesioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemectBa. ®dusnMyeckde CBOWMCTBA BeIeCTB. ArperatHoe COCTOSIHUE
BelllecTB. [loHsITHe O MeTOAAX MO3HaHUS B XUMUHU. YUCTbIe BellleCcTBAa U CMeECH.
Crioco6pI pa3zesieHusi CMecei.

ATOMBI M MOJIeKy/bl. XHWMHUUeCKHe 37eMeHTbl. CHMBOJIBI XUMWYECKUX
371eMeHTOB. [IpoCThie U C/I0XKHBIE BelljeCTBa. ATOMHO-MOJIEKY/IIpHOe y4YeHue.

Xumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XWMWYECKUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCUTe/NbHAass aTOMHasi Macca.
OTHOCHUTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 101 XMMHAYeCKOro 371eMeHTa B
COeIMHEHUH.

KonnuectBo BemjectBa. Mosib. MossipHast macca. B3aumocBsi3b Ko/iMuecTBa,
MacCchl W 4YMC/Ia CTPYKTYPHBIX eAWHMI] BelllecTBa. PacuéTel 1o ¢opmynam
XUMUUECKUX COeJUHEHWH.

du3nueckrde U XMMUUecKue siBjieHusl. XUMUueckasi peakijusi U eé TIpU3HaKH.
3aKOH COXpaHeHUsI MacChl BelecTB. XUMHUUeCcKUe ypaBHeHus. Kiaccudukaiiys
XUMHUUeCKUX peaklnii (coeJuHeHUs], pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HAaKOMCTBO C XMMHUECKOU TOCY/I0M, TIpaBuIaMu paboThl B jlabopaTopyu U
npréMaMy oOparlrieHust ¢ labopaTOpHBIM 000PYyJOBaHWEM, W3YUeHHe W OIMMCaHHe
¢bu3MUecKUX CBOWCTB 00pa3lloB HeOpraHWYeCKHX BelleCcTB, HabO/o/jeHue
¢du3nueckux (TaB/eHWe BOCKa, TasiHUMe Jib/la, pPacTUpaHWe caxapa B CTYIIKe,
KUMeHWe W KOHZEeHCallds BOJAbl) U XMMUUeCKUX (TOpeHHe CBeuM, MpOoKajTuBaHUe
Me/IHOM ITPOBOJIOKH, B3aUMOZEMCTBYE MeJia C KUC/IOTOM) sIBJIeHWH, Hab/roieHre U
OMNMCaHWe TMPU3HAKOB TPOTEKAHUSI XMMHUUECKUX peaklUM (pas3/ioyKeHWe caxapa,
B3aUMOJIENCTBUE CEPHOM KHUCJIOThI C XJIOPUJOM Oapusi, pas/ioykeHue THUAPOKCUA
Meu (IT) mpu HarpeBaHuU, B3aUMOZIeHCTBUe Keje3a ¢ pacTBopoM conu meau (I1),
H3ydeHre CrocoOOB pa3fiesieHHsI CMeCel: C MOMOIIbI0 MarHuTa, (GUIbTpOBaHUe,
BbIllapUBaHue, AUCTWIISILUS, XpoMaTorpadusi, ipoBeieHue OUMCTKU MOBapeHHOU
comy, HabmofeHWe W OMKWCAaHWe  pe3y/bTaTOB  IPOBeJeHHs  OTbITa,
W/UTIOCTPUPYIOIETO0 3aKOH COXpaHeHWsl MacChl, CO3/laHue MoJenerd MOJeKYyJ
(LapocTep>kKHeBBIX).

Ba)xHeM1iue npe/CTaBUTe/ M HEOPraHMUeCKHUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kuciopon — 3/1eMeHT U IpoCToe
BelllecTBO. HaxoxkzeHue KuC/IOpoja B Tpupojie, Gu3ndeckhe U XUMHUUYECKUe
cBoiicTBa (peakiuu ropeHws). Okcuabl. IlpuMenenue Kucaopoga. CriocoObI



TOJTlyueHusi KWCAopoJa B JiabopaTOpuMi U TIPOMBIILJIEHHOCTH. KpyroBopot
KUC/I0poga B mpupoze. O30H — a/yIoTpOIHasi MOAU(PUKALIUS KUCI0POo/a.

TennoBor 3¢(deKT XMMHUUeCKOW peaklyd, TePMOXUMUYECKHe YypaBHEHWS,
9K30- WU SHJIOTEPMUYECKHe peakluu. TOIJIMBO: yrojib U MeTaH. 3arpsi3HeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOro 3(dekTa, pa3pylleHre 030HOBOTO CJIOSI.

Bopopon — snemeHT U TipocToe BellecTtBO. HaxoxkjgeHue Bogopoja B
npupozie, Gdu3MUYeckue U XUMHYECKHe CBOWCTBa, IIPUMeHeHHe, CIocoObl
nonyuenus. Kuciotel u conm.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUUYECKUM YDPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbL. Bojga Kak pactBoputenb. PacTBOpBI.
HaceblljeHHble ¥ HeHachblllleHHble pacTBOPbl. PacTBOPUMOCTHL BeIeCTB B BOJeE.
MaccoBasi 1oJ1s1 BellleCTBa B pacTBOpe. XMMHUeCKHe CBOMCTBAa BOAbl. OCHOBaHUSI.
Ponb pacTBOpOB B mpupojie U B KA3HU uesioBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHuve NpUpOAHbIX BOJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Knaccudukaiiys
OKCUJOB:  cosieoOpasytoiiiie  (OCHOBHbIE, KHUCJIOTHbIe, amM{(OTepHbIe) WU
HecosieoOpa3yromye. HoMmeHk/maTypa OKcuoB. Pusnueckre U XAMHUYeECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCHOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEI0YM U HepacTBOPUMBbIE
ocHOBaHHUsA. HomeHKnaTypa ocHoBaHuW. ®Pu3nuecKve U XWMUUECKHe CBOMCTBA
ocHoBaHuU. [TonyueHre 0OCHOBaHUM.

Kucnotel. Knaccudukaiusi kucior. HomeHknatypa KucioT. @usnueckue U
XMMUUeCKre CBOMCTBa KMUC/IOT. Psif aktuBHOCTM MeTa/sioB H. H. Bekerora.
ITomyyeHue KUCIIOT.

Comu. HomeHnkinarypa coseid. Pu3nyeckrie U XMMHAUYeCKUe CBOMCTBA COJIeN.
[Tonyuenue cosne.

['eHeTHuecKasi CBSI3b MeXX/ly K/laCCaMH HeOpPraHUYeCKUX COeZiUHeHUM.

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe OmpejieJieHUe COJep>KaHusl KMCI0OPOZa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUC/I0poJa, HabstogeHue
B3aMMO/IeMICTBUSI BeIlleCTB C KUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUS U
TIpeKpallieHnss ropeHus: (Mo)kapa), O3HaKOMJ/IeHHe C oOpasilaMd OKCHOB W
OlMCaHWe WX CBOWCTB, TIO/lydeHWe, COOWpaHWe, pacrio3HaBaHWe W HW3y4yeHHe
CBOMCTB BOJiopojia (ropeHue), B3auMozeucTBUe Bozopoza C okcuzom menu (II)
(BO3MOYKHO MCIOJIb30BaHUE BHleOMaTepuasioB), HabmoeHre 0Opa3lioB BelecTB
KOJINYeCTBOM 1 MoJib, UCC/Ie[joBaHHe OCOOEHHOCTell pPaCTBODEHUsS BeIeCTB C
pPas/iMuyHOM PpacCTBOPUMOCTBIO, TIPUTOTOBJIEHWE PacTBOPOB C OIpeJe/NéHHOU
MaCCOBOH [I0JiIel PaCTBOPEHHOTO BellleCTBA, B3aMMO/IEUCTBUE BO/Ibl C MeTa/yIaMu
(HaTpyeM U KasiblueM) (BO3MOXXHO HCIIO/Ib30BaHWE  BH/eOMaTepHasoB),



uccieoBaHe 00pasilloB  HEOpraHWYeCcKHWX BeIeCTB Pa3/dyHbIX  K/IaCCOB,
HabJ/Tto/jleHre U3MeHeHUs] OKpacKy MHAWKATOPOB B pacTBOpax KUCJIOT U IIesioued,
v3yueHue B3auMojelcTBUs okcuzaa Meau (II) ¢ pacTBopom cepHOUM KHUC/IOTHI,
KUCJIOT C MeTa/ulaM{, peakLud HeUTpaau3alyu, MoJlydeHre HepacTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOr0 MeTajjla APYTMM M3 pacTBOpa COJIM, peLlieHHe
9KCIIepUMeHTaNbHbIX 33Jau 10 TeMe «BakHelllle KiaacChl HeOopraHWuYeCKUX
COoeIMHEHUI».

Ilepuoguyeckuii 3akoH u Ilepuosnueckas cucremMa XUMHUYECKHX
y1emeHToB [I. . MenjgeneeBa. CtpoeHue aromMoB. XHMHUUeCKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble MOMBITKK KAaCcCU(UKALIUM XUMHUUYECKUX 37eMeHTOB. [loHsiThe o
Ipymnmnax CXOJHBbIX 3/IeMeHTOB (IleJIoUHble U IjeJI0YHO3eMeslbHble MeTalllbl,
rajioreHbl, UHePTHbBIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3yioT aMpoTepHbIe OKCHU/IbI
Y TUJPOKCU/IBI.

[Teproauueckuii 3akoH. [Tlepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
. MenpeneeBa.  KopoTkomepuogHasi W JJIMHHOINIEpUOJHAas  (POPMBI
[Teproauueckor cuctemMbl xumuueckux 3yemeHToB [I. YI. MeHgeneesa. Ilepuoabl
v rpymnmbl. OU3MUeCKuM CMBbICI TIOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
TPYMIIbI 3/7IEMEHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX sfep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aTOMOB mepBbiXx 20 XUMHUYECKHUX 3JIeMEHTOB
[Teppoanueckou cuctemsl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero rnosokeHuto B [lepuognueckoit cucteme [. 1. MeHieneeBa.

3aKOHOMEPHOCTU HW3MEeHeHUs pajuyca aTOMOB XUMHUYECKUX 3JIeMEHTOB,
MeTa//TMYeCKUX U HeEMeTa/VInueCKUX CBOMCTB IO IPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa u [lepuogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [/Isl pa3BUTHSI HayKd W mpakTuku. [I. VI. MeHgeneeB — yuyéHbld U
rpakJaHVH.

XvuMmuyeckas CBsi3b. KoBasieHTHass (TO/sipHasi W HeMOJsIDHasi) CBA3b.
OJIeKTPOOTPULIATE/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIoHHas CBs3b.

CrenieHb  okucC/aeHUsA.  OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE  pPeakL|vu.
[Iporjecchl OKMC/IeHHs U BOCCTaHOB/IeHHsl. OKUC/IATe/IM YU BOCCTAaHOBUTE/IH.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3l[0B BeleCTB MeTA//IOB M HeMeTa/uIOB, B3auMOjelCTBHe
TMIPOKCHJA L[MHKA C pacTBOpaMM KWCJOT W Ile/ioueid, MpPOBeJeHHe OIbITOB,
W/UTIOCTPUPYIOIIMX ~ TPUMEPbl  OKUCJ/IUTeTbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakLuM pas3oXKeHUs, COeJUHEHNS).

MescnpeomemHble ces3u



Peanuzaiysg MexnpeIMeTHBIX CBSI3eld TPU M3YyYeHWW XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCST Uepe3 UCMOAb30BaHMEe Kak OOI[UX ecTeCTBeHHO-HAay4YHbIX
TIOHSITUM, TaK W TIOHSATUM, SIB/SIOIIUXCS CUCTEMHBIMU /11 OTAebHBIX Mpe/IMeTOB
eCTeCTBeHHO-Hay4YHOr O LIUKJIA.

OOb1ue ecTeCTBeHHO-HayuHbIe TIOHSTHS: Hay4YHbIN (DaKT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CHUHTe3, Kiaccudukaius, TepuoJuUHOCTb, HabmoaeHue,
5KCIIEPUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/ieJ/Ib, SIB/IEHUE.

®du3nKa: maTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW],
M30TOIbl, PAJAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUU 3apsif], BelleCTBO, TeJo,
00BEM, arperaTHOe COCTOSTHHE Bell[eCTBa, Ta3, (hu3nueckre BeTUUWHbBI, eJUHULIbI
v3MepeHusi, KOCMOC, TIJlaHeTbl, 3B€3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

leorpadusi: armocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe PeCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teproguueckuit 3akoH. [lepuoanueckas cucTeMa XMMUUECKHX 371EMEHTOB /1.
N. MeHnpeneeBa. CTtpoeHue aToMOB. 3aKOHOMEDHOCTHM B H3MEHEHHWU CBOUCTB
XAMMWYECKUX 3JIEMEHTOB TMEePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUs W HUX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM »3jeMeHTOB B [lepuoguueckoi
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHure BelleCcTBa: BHUJbl XUMHUYECKOW CBSI3U. THIbI KPUCTa/ITMYECKUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUMa KPUCTA//TMUECKOW PeIIETKU U
BU/Ia XUMUUECKOM CBS3U.

Krnaccudukaiiyss 1 HOMeHK/IaTypa HeopraHu4eCcKux BelecTB. XUMUUYeCKue
CBOMCTBA BeILeCTB, OTHOCALMXCA K PAa3/IMYHbIM KjacCaM HeopraHh4YeCcKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUUYeCKUX BeIlecTB.

Knaccudukalys XuMru4yecKUx peakijui 1o pa3/IMuHbIM Mpr3HaKam (10 YUCiy
M COCTaBy YUaCTBYIOL[MX B peaklUU BeIecTB, MO TeryioBoMy 3(deKrty, To
M3MEHEeHUIO CTelleHel OKUC/eHWs] XMMHUeCKUX 37IeMeHTOB, 10 0OpaTUMOCTH, TI0
y4acTUIO KaTanu3aTtopa). JK30- U 3HA0TepMUUeCKHe peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHssTHE O CKOpPOCTH XUMHYecKoW peakiyu. [ToHsiTie 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUYECKUX peakiusX. [IoHsTHe O FOMOTeHHBbIX U TeTeporeHHBIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUeCKOM paBHOBeCHMU. DakTOPHI,
B/IMSAIOIIME Ha CKOPOCTb XWMHWYECKOW peakuu W T[0JI0KeHHe XUMHUUYeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  Peaki[iM,  2JIeKTPOHHBbIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOM peaki1u. Cocras/ieHue ypaBHEHUM



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakluid C  MCI0J/Ib30BaHWEM  MeTOoa
39JIEKTPOHHOTO OasiaHca.

Teopus 3/1€KTPO/IUTAUECKON AUCCOMAIIMM. DMEKTPOJIUThI U HE/IeKTPOIUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AUCCOLMAlMA BellleCTB C pa3/IMUHbIMU BUAAMU
xuMHUecKol cBsizu. CrerneHb Auccoraniii. CUbHbIE U C/1abble 3/IeKTPOJINTHI.

Peakiiiy nOHHOTO 0OMeHa. Y CJIOBUS MMPOTeKaHUs Peakiuii MOHHOTO 0OMeHa,
TOJIHbIE M COKpall[éHHble HOHHbIEe ypaBHeHUs1 peakiuil. CBOMHCTBa KHCJIOT,
OCHOBaHWM U CoJiel B CBeTe TMpeACTaB/leHHH 00 3IeKTPOMUTAYECKOU
aucconualuu. KauectBeHHbIe peakiiuv Ha UOHBIL. [ToHsATHE O TUPO/M3e COMeil.

Xumuueckuil 3KcnepumeHm:

03HAaKOMJ/IEHHME C MOJENSIMH KPUCTA//TMUECKHUX PpeIIEéTOK HeopraHUuueCcKuX
Bell[eCTB — MeTa/I/IoB M HeMeTa/uyioB (rpaduTa M asMasa), C/I0XKHBIX Bell[eCTB
(x/iopya HaTpusi), UCC/eJoOBaHHEe 3aBUCMMOCTM CKOPOCTH XMMMYECKOM peakluu
OT BO3[IeACTBUSI pa3/MUHbIX (DaKTOPOB, UCC/eJOBaHUE 3/IEKTPOMPOBOJHOCTU
pPacTBOPOB Bell[eCTB, TIpollecca /[AWCCOI[MAI[MM KHMCJIOT, Iilejioueidi U Comeu
(BO3MOXXHO  UCIMO/b30BaHWE BHJEO MaTepuasioB), TIPOBe/leHUe  OIIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKKM  TIPOTeKaHWs  peakiuii HWOHHOrOo  obOMeHa
(obpa3oBaHre ocajka, BbiJeseHHWe Tra3a, oOpa3oBaHWe BOAbI), OIbBITOB,
W/UTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IMTeTbHO-BOCCTAHOBUTETBHBIX  peakKIjuii
(ropeHue, peaklluUd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCcKuX
Bel[eCTB C TOMOIIbI0 KaueCTBEHHBbIX peaklUii Ha UOHbI, pelleHue
9KCIepUMeHTabHbIX 3aJay.

HemeTa//ibl U UX COeAHHEHUSA

OOijasi  xapakTepuCTHKa TaysoreHoB. OcO0eHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHUe U (PU3MUecKre CBOMCTBA IMPOCThIX
Bel[eCTB — TrajoreHoB. XWUMHUYeCKMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOJelicTBe C MeTa/l/laMd, HeMeTa/l/laMH, IilejiouaMu). XJIOPOBOJOPOZ,.
ConsiHasi KMC/0Ta, XMMUYeCKrWe CBOMCTBa, MoJiyueHUe, TipumeHeHue. [lelicTBUe
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M 4YejioBeKa. BakHelllve X/I0pUAbl U UX
HaxoKJeHue B IPUPOJeE.

OObujasi xapakTepucTuka 31eMeHTOB VIA-rpyrrbel. Oco6eHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble cTereHW okuciaeHus. CtpoeHue U ¢u3MUeckue CBOWCTBA
TIPOCTBIX BeleCTB — KUCI0PO/a U Cepbl. AJJIOTPOITHbIE MOAUMDUKALIMM KUC/I0POJa
U cepbl. XumMuyeckde cBoucTBa cepbl. CepoBOJOpPOA, CTpoeHue, (pusnyeckrie U
XUMHUecKkre cBoicTBa. OKCHU/IbI Cepbl Kak MpeJCTaBUTeM KHUCIOTHBIX OKCH/IOB.
CepHasg KWC/IOTa, (GHU3WUECKHe U XUMHWUeCKde CBoWcTBa (oOmme Kak
Tpe/iCTaBUTesIsE  Kjaacca KUCJIOT U crield@uueckue). XUMHYeCKHWe peakiu,
Jie)Kallie B OCHOBe TIPOMBIIIEHHOT0 criocoba TosiyyeHrsi CepHOM KHUCJIOTHI.
[TpumeHeHue cepHOM KUCIOTh. CO/IM CePHOM KHC/IOThI, KaueCTBeHHasi peakijys Ha



cysbdar-uoH. Haxok/ileHre cepbl U e€ coellMHeHUW B Mpupoje. XUMUYeCKOoe
3arpsi3HeHWe OKpY’Kalolllel cpefibl COeJMHEHUSIMU cepbl (KUC/IOTHBIE [OXKIH,
3arpsi3HeHHe BO3/lyXa U BO/JOEMOB), CIIOCOOBI ero rpeAoTBpaLLeHusl.

OO61iasi xapakTepucTuKa 3/ieMeHTOB VA-rpymrbl. OcoOeHHOCTH CTPOeHHUS
aTOMOB, XapaKTepHble CTelleHW OKUC/eHHUs. A30T, pacripocTpaHeHHe B MpPUpoJe,
dur3nueckue U XuMUUeckue cBocTBa. KpyroBopoT a3oTa B rpupoje. AMMUaK, ero
dusrueckre U XMUMUUECKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX Qu3nyeckre U XMMHUYeCcKue CBOUCTBa, puMeHeHue. KauecTBeHHasi peakijus Ha
VMOHbl aMMOHMs. A30THasi KMCJIOTa, eé mojyueHue, (U3nueckue U XUMUUeCKUue
cBoiicTBa (0OIque Kak TIpeACTaBUTEeNs Kjlacca KHCJIOT U Crieluduueckue).
Vcrnosnb30BaHWe HUTPATOB W COJMed aMMOHHSI B KaueCcTBe MHUHepPabHBIX
ynobpeHuii. XuMuueckoe 3arpsi3HeHre OKpY>Karollel cpe/ibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [0XAW, 3arpsi3HeHWe BO3/yxa, TOYBbI WU BOZA0EMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, usrueckue U XUMUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHasi KucioTa, pusnueckre U XuMHAUYeCKue CBOMCTBa,
nonyyeHue. Vcronb3oBanue hocdaToB B KaueCTBe MUHEPaIbHbBIX y100peHu .

Ob1jasi xapakTepucTvKa 371eMeHTOB [V A-rpyribel. Oco6eHHOCTH CTpOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUC/IeHUWsl.  YTJepofi,  a/IOTPOITHbIE
Moav(UKalUM, pacrpocTpaHeHWe B TpUpoje, (u3nueckrue U XHUMUYECKHe
cBoricTBa. Afcopbuusi. Kpyrosopor yriepojia B nipupogie. OKCU/bl yraepoja, Uux
dbu3nueckue W XUMHYECKWe CBOWMCTBa, [JeWCTBME HA JKWBble OPraHU3MBbI,
rojiyueHrue U TIpUMeHeHHe. DKOoJIoThuuecKre Mpobsiembl, CBsi3aHHbIEe C OKCHUJIOM
yriaepoga (IV), rumorte3a T1/100a/IbHOTO TIOTEIJIEHUS] K/AMMaTa, TapHUKOBBIM
5 peKT. YrosbHas KUCI0Ta U €€ COMU, uX (pusnueckre U XUMUUeCKHWe CBOMICTBA,
rojiyueHWe W TpuMeHeHWe. KauecTBeHHasi peakids Ha KapOOHaT-HOHBI.
Vcnosib30BaHre KapOOHATOB B OBITY, MeAWLIMHE, MPOMBIIIIEHHOCTA U CeTbCKOM
XO035UCTRBe.

[TepBoHaua/ibHBIE TTOHATHSL 006 OpraHUUeCKUX Bell[eCTBaX KakK O COeMHEHUsIX
yriaepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLePUH, YKCYCHast KUC/I0Ta).
[IpupogHble WCTOYHWKK YTJIeBOAOPOAOB (yronb, MPUPOJAHBbIA Ta3, HedTh),
MPOAYKTbI WX TiepepaboTku (6eH3WH), uX pojib B OBITYy M TPOMBILLIEHHOCTH.
[MToHsiTHE 0 OHOJIOTMUeCKY Ba)KHBIX BellleCTBaX: KUpax, Oenkax, yrieBofax — U Ux
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €QWHCTBO OpraHUuYeCcKuX |
HeopraHWYeCcKUX COeJMHEeHUHN.

KpemHuii, ero Qusnueckue ¢ XHMHUUECKHE CBOMCTBa, IIOJlyYeHUE W
npuMeHeHue. CoefvHeHUs KpeMHUss B rpupoge. OOiue mpejcTaBieHuss 00
okcuge kpemHus (IV) u kpemHueBor kucyiote. CHUMMKAThI, UX UCIOJIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BakHellllie CTpOUTe/IbHbIE MaTepHuasbl: KepaMHKa,



CTEeK/10, 1ieMeHT, 6eToH, >keme300eToH. IIpobieMbl 6e30IMacHOTO MCITOb30BaHUS
CTPOUTE/IbHBIX MaTePUA/IOB B NTOBCEJHEBHOM XKU3HHU.

Xumuueckuil 3KcnepumeHm:

u3yueHre 00pa3lioB HEOPraHWYECKUX BeIleCTB, CBOMCTB COJISTHOM KHC/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPH/-MOHbI M HaO/Mro/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakaroljue (uU3nyeckue W XUMHUYECKHe CBOWCTBA
rajJiorTeHOB M MX COeJuWHEHHH (BO3MOJKHO MCII0/Ib30BaHME BH/IeOMaTepUasoB),
O3HakomyieHWe C obpa3ljaMu XJIOpUOB (TajioTeHU/IOB), O3HAKOMJIEHHEe C
obpa3ijamu  ceppl W €€  coeJUHEHUSMH  (BO3MOXXHO  MCIIO/Tb30BaHUE
BH/leOMaTepuasioB), HaboieHre Tipoljecca oOyrMBaHUs caxapa o] JelCTBUeM
KOHLIEHTPUPDOBAHHOM CEPHOW  KHWC/IOTbI, M3y4YeHHe XHMHUUEeCKUX CBOWCTB
pa3baB/IeHHOM CepPHOM KUCJIOTHI, POBeJieHe KaueCTBeHHOW peakiuy Ha Cy/bdat-
WOH U HabsrofieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOlMCTBaMHU a3oTa, ¢ocdhopa M HUX coeAuHeHUN (BO3MOXXHO MCII0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijamMu a30THBIX U (HochopHBIX yao0peHul, moayueHue,
cobupaHue, pacrio3HaBaHWe U U3y4yeHHWe CBOWCTB aMMMaKa, IPOBe/ieHue
KaueCTBEeHHbIX peaki[iii Ha UOH aMMoHUs U (ocdar-uoH U M3ydyeHue TPU3HAKOB
WX TIPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KMCJIOThI C M€e/IbIO
(BO3MOXXHO VICITI0JIb30BaHUE BU/leOMaTEPUAJIOB), V3y4yeHue Mozeen
KPUCTa/UIMUeCKUX PpeLISTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aficOpOIMK  paCcTBOPEHHBIX BEIIeCTB aKTUBUPOBAHHBIM VIVIEM W
yCTPOMCTBOM MPOTHUBOrasa, MoydyeHue, cobupaHye, pacrio3HaBaHUe U U3yueHue
CBOWCTB YTJIEKMCJIOTO Tra3a, MpOBe/ieHre KaueCTBeHHbIX peaklUii Ha KapOoHaT u
CUIUKaT-UOHbl M U3yueHUWe TIPU3HAKOB WX TIPOTeKaHUs, O3HaKOM/eHue C
MPOJyKLIMeld CUJMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHrue SKCIepuMeHTalbHbIX
3a/1au Mo TeMe «BakHelIIMe HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeJUHEHHS

OO611ast XapakTeprucTUKa XUMAYeCKUX 3/IEMEHTOB — MeTa/I/IOB Ha OCHOBaHUU
UX TIoNnoKeHUsi B Ilepuopuueckor cucTemMe XUMHUUeCKUX 3nemeHToB /[I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTa/yinyeckasi CBA3b U
MeTa//TMyeckasi ~ KpUCTa/uldueckasi  pelliéTKa.  JJeKTPOXUMHYECKUM  psif
HarmpsbKeHUH MeTasuioB. Pu3nuecKre U XUMHAYeCKre CBOMCTBa MetasuioB. OOiiue
criocobbl TIo/ydeHUss MeTa/iioB. [loHATHE O KOpPPO3WM MeETa/lJioB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CruiaBbl (CTaib, YyT'yH, AHOPaJFOMUHUM,
OpoH3a) ¥ uX MpUMeHeHHe B ObITY ¥ TIPOMBIIIIEHHOCTH.

[[lesiouHble MeTasuibl: TIO/IOKeHUe B [leproueckor CUCTEMe XUMUYECKUX
snemeHToB [I. V1. MeHgeneeBa, CTpoeHUe UX aTOMOB, HaxOXK[eHUe B IIpUpOJe.
dusrueckre U XMMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpus M Kanus). OKcuzabl U



TUAPOKCUBI HAaTpusi M Kanvd. [IpyumeHeHWe 1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[lesiouyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLiUM: TOJIO)KEeHHe B
[Teproauueckor cucteMe xumMuueckux 3nemMeHToB 1. Y. MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaXOXX/leHWe B Tipupojie. Pr3nyeckre U XUMUYeCKre CBOMCTBA MarHust
U Kaaplus. BaHeuiuve coefuHeHUs KanbLusi (OKCHZ, TUAPOKCHUJ, COJIN).
JKécTKoCTb BOJIbI M CIOCOOBI €€ yCTpaHeHUs.

AsromyHUN: To/ioKeHWe B [lepuonueckor cucTeMe XUMUYECKUX 3/1EMEHTOB
. W. MenjeneeBa, cTpoeHUe aTtoma, HaxoxzaeHue B mnpupoje. dusuueckuve u
XUMUYEeCKre CBOMCTBA altOMUHHUSA. AM(OTepHbIe CBOKMCTBA OKCHUZA Y TUPOKCH/A
aJTFOMUHUS.

Keneso: nonoxenue B [lepuoanueckor cucteMe XUMUYECKUX 371eMeHTOB /1.
N. MenpeneeBa, cTpoeHWe artoma, HaxoxjeHue B Iipupoge. dusnyeckue U
XHMMUUeCcKre CBOMCTBa »kene3a. OKCH/bI, THIPOKCH/IbI U cou Kese3a (1) u »xenesa
(IIT), ux cocraB, CBOMCTBA U MOJy4YeHUe.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIeHHe C oOpa3llaMd MeTa/JIoB U CIIaBOB, HX (PU3NUeCKUMHU
CBOMCTBaMH, U3yueHHWe pe3y/IbTaTOB KOPPO3MM  MeTa/ioB  (BO3MOXXHO
WCII0/Ib30BaHWe BUleOMaTepUasioB), OCOOEHHOCTeM B3aMMO/IeHICTBUS OKCH7A
Ka/JbLiUsl WM HaTpusi C BOJOM (BO3MOXKHO WMCIIO/Ib30BaHUE BH/€OMaTeprasioB),
WCC/Ie[JOBaHe CBOUCTB >KECTKOW BO/bI, MpOLIecCa TOPEeHUs >Keje3a B KUCIOPOJe
(BO3MOKHO  WCMOJIb30BaHWE  BH/€OMAaTepyasjgioB), TPU3HAKOB  IIPOTEKaHUs
KaueCTBEHHbIX peakl[iid Ha WOHbI: MarHus, Kasblys, aTlOMUHUS, I[[UHKA, KeJje3a
(I1) u »xene3za (III), meau (II), HabFOEHWE U OTMMCAaHHE TTPOLIECCOB OKpAIIMBaHMUS
IJlaMeHU WOHAaMU HaTpus, Kaausd U Kaablusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/IeJOBaHHEe aM(OTEPHBIX CBOMCTB TMJPOKCUAA a/TFOMUHUS
Y TUJPOKCH/A LIMHKA, pellleHre SKCIIepMMeHTa/IbHbBIX 3aZiad Mo TeMe «BakHel1me
MeTaJulbl U UX COeJUHEeHUS».

XuMus U OKpy)Karwuias cpeja

BemectBa ¥ maTtepuanel B TOBCEJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCII0/Ib30BaHKe BeIeCTB U XMMHUYEeCKHUX peakluii B ObiTy. [lepBasi momoiib 1pu
XAMMWYECKUX 0’KOraX U OTpaBJ/IeHUsIX.

XyWMHUYeCcKoe 3arpsisHeHHe OKpY’Karollen cpefbl (TipefienibHasi [JOMyCTUMast
KOHLIeHTpalusi BelllecTB, gajiee — [1/1K). Posb X¥MUM B pellleHUM 3KOJI0THUYeCKUX
npobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHrve 00Opasi[oB MaTeprasoB (CTEK/O, CIUIaBbl METaJIIOB, TOJMMepPHbIe
MaTrepuaJibl).

MesicnpeomemHble cesizu



Peanu3zanyisi MeXXripeAMeTHbIX CBsi3eid TIpU WM3yueHHMHM XWMHUM B 9 Kiacce
OCYILIeCTB/ISIETCST Uepe3 UCMOAb30BaHMEe Kak OOI[UX ecTeCTBeHHO-HAay4YHbIX
TIOHATHM, TaK W TIOHSITUM, SIBSIOIIUXCS CUCTEMHBIMU I/l OT/Ie/IbHBIX TIPeMeTOB
eCTeCTBEHHO-HayYHOI'0 LIUK/Ia.

OOb1ue ecTeCcTBeHHO-HayuyHbIe TMOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KaacCU(PUKalus, T[epuoJUIHOCTh, HabmoaeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHue, H3MepeHHe, MO7ie/lb, SsIBJieHWe, TapHUKOBBIM
3¢ (deKT, TeXHO/IOTUsl, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TONbl, PaJMOAKTUBHOCTb, MOJIEKYJa, 37€KTPUYeCKUd 3apsj, MPOBOJHUKH,
TIOJIyTIPOBOJJHUKH,  IU3/IEKTPUKH, (POTO3/IeMEeHT, BeIecTBO, Telo, O0BEM,
arperaTHoe COCTOsIHWE Bell|eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CIiiaBbl, (U3nMUecKre BeIUUUHbI, eJUHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPaHCTBO, MJ1aHeThl, 3Bé3bl, CoJHLIe.

buonorusi: dbortocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepasbHbIE
y100peHusi, MUKPO3/IeMEHThI, MaKPO3/IeMeHThI, ITUTaTe/IbHbIe BelljeCTBa.

leorpadusi: armocepa, rugpocdepa, MUHepaabl, TOPHbIe TOPO/bI,
T0Jie3HbIe MCKOIaeMble, TOTJIMBO, BOJHbIE PeCYDCHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JINYHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3yabTaTbl OCBOEHHUS TIPOrpaMMbl OCHOBHOTO  001i[ero
oOpa3oBaHUsI JOCTUTAIOTCS B XOJle OOyueHUs XUMUU B eJWHCTBe ydeOHOW U
BOCITUTaTeIbHON JIesiTe/IbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUNACKUMMU
COLIMOKYJIbTYPHBIMU UM IYXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMU, TIPDUHSTHIMU B
oOIrlecTBe TMpaBWaMU W HOPDMaMU TIOBeZieHUs] U CIIOCOOCTBYHOT TIpoILjeccam
CaMOTI03HaHUSsI, CAMOPa3BUTHS U COLIMA/IA3AIUM 00yUarOIINXCH.

JIMUHOCTHBIE ~ pe3y/lbTaThl  OTPa)KalOT  TOTOBHOCTh  OOYUarOIUXCS
DYKOBO/ICTBOBAaTbCSI CHCTEMON TO3UTUBHBIX 1[€HHOCTHBIX OpHEeHTalui W
pacilpeHyre oMnbiTa AesiTelbHOCTHA Ha eé OCHOBe, B TOM YKCJ/Ie B YaCTH:

1) naTpMOTHYECKOr0 BOCITUTAHHUA:

1[eHHOCTHOT'O OTHOIIIeHHsI K OTeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
M HayuyHOMY Hac/e[yi0, TMOHMMAaHUS 3HAUeHUs] XUMUYEeCKOW HayKu B >KU3HU
COBpeMeHHOro 00I1lecTBa, CIIOCOOHOCTH BJaZieTh AOCTOBEpHOW WH(opMalei o
Tepe/IoBbIX JOCTW)KEHUSIX W OTKPBITHSIX MUPOBOM M OTeueCTBEHHOW XUMHH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa U OOIIeCTBa;

2) rpaXKJaHCKOr0 BOCIIUTAHUSA:

Mpe/CTaB/ieHdss O COLMAJbHbIX HOpPMax W TIpaBUIaX MeXIMYHOCTHBIX
OTHOIIIeHUI B KOJUIEKTHMBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00IIleCTBEHHO
Mojie3HoM,  yueOHOMCC/IeOBaTe/IbCKOM,  TBOPUECKOM W JIPYTUX  BUJax
JesiTe/IbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW [1esiTeIbHOCTH TIpH
BBITIOJTHEHUU y4eOHBIX, TI03HaBaTeIbHBIX 3aZlau, BBIMOJTHEHUH XUMUUECKUX
9KCIIePUMEHTOB, CO3/IJaHUM yUueOHBIX MPOEKTOB, CTPeM/IeHHs K B3aMMOITOHUMAaHHUIO
W B3aUMOIIOMOII[MA B TIpoljecce 3TOW yueOHOW [JesiTelbHOCTH, TOTOBHOCTH
OlleHUBaThb CBOE TIOBeJileHMe U TIOCTYNKM CBOMX TOBapHIled C TI03ULUU
HPaBCTBEHHBIX U MPaBOBbIX HOPM C YYETOM OCO3HAHUSI MOC/Ie/ICTBUM MTOCTYMKOB;

3) HeHHOCTH HAayYHOr0 NMO3HAHUSA:

MHPOBO33peHUecKre Tpe/ICTaB/ieHHsI O Bell[eCTBe M XWMHUUYECKOW peakiiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKU U COCTaBJISIIOIIUE
OCHOBY [iji TIOHUMaHHsI CYIL[HOCTA HAay4YHOW KapTWUHBI MUpa, TIpe/CcTaBieHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TMPUPO/bI, B3aMMOCBS3IX UYe/lioBeKa C
TIPUPO/IHOU CpeZioii, O POJIK XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTel;

M03HaBaTe/ibHble MOTHBBI, HallpaB/ieHHbIe Ha TOJlydyeHue HOBBIX 3HAHWUW 10
XUMUH, HeoOXoauMmble i OObSCHEHHUS HaO/MOfaeMbIX TIPOL[ECCOB W SIBJIEHUH,
TO03HaBaTe/bHOM, WUH(MOPMAI[MOHHOM U UMTaTeTbCKOW KYJIbTYpbl, B TOM 4YMCIIe
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TEKCTaMH, CIIPABOUHOM



JIUTEpaTypor, [OCTYMHbIMA TEXHUUECKUMM CpeACTBaMU WMH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHWI0 M TMO03HaHHWIO, JH0003HaTeNbHOCTh, TOTOBHOCTH U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/bCKOM
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HAIlpaB/IeHHOCTU W YPOBHSI 00yueHHUs B
Jla/IbHeUIIeM;

4) ¢popMupoBaHus Ky/IbTYPbI 3i0POBbSI:

OCO3HaHWe I1IeHHOCTU J>KW3HMU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/0POBbIM 00pa3 ’KW3HH, OCO3HaHHWe IOC/Te[CTBUN U
HeTpusTHe BpeAHbIX NpUBbIYeK (YrioTpebsieHs aJKOrosisi, HAPKOTHUKOB, KypeHus),
HeobXoAUMOCTH  COO/IOJieHUsT TpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M peaibHOM »KU3HU;

5) TPyAOBOro BOCHUTAHMS:

MHTEepeC K MPakKTUUueCKOMY U3yueHHI0 Tpodeccuil U TpyJa pa3IMyHOro poaa,
yBakKeHHe K TPYy/y W pe3y/bTaTaM TPY/0BOH JesiTelbHOCTU, B TOM YHC/Ie Ha
OCHOBEe TPUMEHEHHs TIpeJIMeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/Iya/IbHOM TPAeKTOPHUH TTPOJ0/DKeHUsT 00pa30BaHMs C YUETOM JIMUHOCTHBIX
MHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpeOHOCTeH,
yCrelHol npodeccroHa bHON /IeSITe/IbHOCTH U Pa3BUTHS He0OXOAUMbIX YMEeHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(ECCUOHATLHOM CPeJie;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH 1iejiecooOpa3Hoe OTHOLLeHHWe K TPUpoJie KaK HCTOUYHHUKY
»KU3HU Ha 3emsie, OCHOBe eé Cyll[eCTBOBaHMs], TOHUMaHUe 1L[eHHOCTH 3ZIJ0pPOBOT0 U
6e3omacHoro obpa3a >KM3HH, OTBETCTBEHHOE OTHOIleHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBbIO, OCO3HaHHWe I[eHHOCTH COO/roieHus
nipaBu/1 6e3011acHOTO TOBejeHusI MpY paboTe C BellleCTBaMU, a TAaK)Ke B CUTYaLIUsX,
YTPO’KAOIINX 3/I0POBbIO U >KU3HU JTIOZIeH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHWS, T0/lyuyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY»Karolljel TIpUPOAHON Cpeiou, J/1s1 TIOBbILLIeHUSs
YPOBHSI  9KOJIOTMYECKOW KYJbTypbl, OCO3HaHUs T/700a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0sieM U TyTel UX pellleHusl MOCPeJCTBOM MeTO/I0B XMMUH,
9KO0JIOTMUECKOT0 MBIIILJIeHUs], yMeHHUsl pyKOBO/ICTBOBAaThCSl UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TPAKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTarnpeMeTHBIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMble IS
dbopMUpOBaHMs MHPOBO33peHHUsT OOlljeHayuHble TIOHATUS (3aKOH, TeOpHs,
TIPUHLIUI, TUIOTe3a, (akT, CUCTeMa, TIpoliecc, SKCIIepUMEeHT U Apyroe.), KOTophbie
WCTIOTb3YIOTCS B €CTeCTBEHHO-HAayYHbIX yueOHBIX MpeAMeTax W I03BOJSIOT Ha
OCHOBe 3HaHWM U3 3TUX MpeAMeTOB (OPMHPOBATH Tpe/CTaBIeHWe O LieJI0OCTHOU



HayyHOUW KapTHHe MUpa, ¥ YHUBepCaibHble yueOHbIe [elCTBUS (TT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, PEry/lsTUBHbIE), KOTOpble 00ecrieunBaioT (OpPMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUIAaHUPOBAHHIO U OCYIIECTB/IEHUIO yueOHOM
JesITe/IbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIe yUeOHbIe JeiCTBHSs

Ba3oBble jloru4yecKue JAeiCTBHs:

yMEeHHUSI HCII0/Mbh30BaTh MPUEMBI JIOTHUUECKOTO MBIIIIEHUs] TIPU OCBOEHHUH
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHATHN (BbIJENSTh UX XapaKTepHbIe
TIPU3HAKH, yCTaHAB/IMBAaTh B3aUMOCBSI3b C APYTMMH TIOHSITHUSIMH), WCIIOIb30BaTh
TIOHSATHUS /11 0ObSICHEHHs OT/e/IbHBIX (DAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [I/Is1 KIacCU(PUKAIUY XUMHUEeCKHUX Bell[eCTB U XUMUUYECKUX PpeakIfui,
yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3M MEXIy OOBEKTaMH H3yueHHs,
CTPOUTD JIOTUUECKHe pacCyxaeHus1 (MHAYKTHUBHbIE, eJyKTUBHbBIE, TI0 aHA/IOTHH),
Jles1aTh BBIBO/IbI U 3aK/THOUEHHUS;

yMeHHe TIpUMeHSATb B TIpollecce TIO3HaHUSI TOHATUS (TIpeiIMeTHbIe W
MeTaripeiMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMble B XUMUH,
1ipeoOpa3oBbIBaTh IMPOKO MPHUMeHsIeMble B XMMHUHM MOJe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmy/ia U ypaBHeHHe
XUMHUUECKOM peaki[uu — IpHU pellleHnH yueOHO-TI03HaBaTeIbHBIX 3a/lau, C YUETOM
9TUX MO/Ie/IbHbIX TpeJCTaB/IeHUIN BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0OBEeKTOB — XUMHUUECKUX BEIeCTB U XMMHUUeCKUX peakiii,
BBISB/ISTH  OOIIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[CTBEHHbIE CBS3UM U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOL[eCcCax U SIBIeHUSIX.

Ba3oBble ucc/1ejoBaTe/IbCKHe e CTBUS:

yMeHUe HCII0/Ib30BaTh IMOCTaBeHHbIe BOMPOCHhl B KadeCTBe WHCTPYMEHTa
MO3HAHUS, a TakKKe B KaueCTBe OCHOBBI [ii (POPMHPOBAHUSI THIIOTe3bl TIO
TIPOBepKe MPaBUWIbHOCTH BbICKA3bIBAEMbIX CYXKJeHUH;

nproOpeTeHWe OMbiTa I10 IJIAHUPOBAHHWIO, OpraHW3alldd W ITPOBEJEeHUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOA0M IIpoliecca,
CaMOCTOSITe/IbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/iMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM MPOBEIEHHOTO OIbITa, UCC/IeJ0BaHUS, COCTABSATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBAaTh WHGOPMALHIO
pa3MUHbIX BUZIOB U (JOpM TIpe/iCTaB/IeHMUs], ITOyuyaeMyt0 M3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIOMyJ/IsIpHasi  UTepaTypa XWMHUYECKOTO CO/lep)KaHusl, CIIPaBOYHbIE
rnocobusi, pecypcbl VHTepHeTa), KPUTUUYECKH OL[€HHWBATh MPOTUBOPEUMBYIO U
HeJJOCTOBePHYH0 MH(OpMaILUIO;



yMeHUe TIPUMEHSITb pa3/iMuHble MeTO/bl W 3ampocChl TIPU TIOMCKe U oTOope
vHGOpMAaI[Mi ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX [Jisi BbITIOJHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 33/lay OMNpe/ie/IEHHOTO TUIIa, IpUoOpeTeHre OMbiTa B
00/acTd  WCTONB30BaHUS  WH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX — TEXHOJIOTHH,
OBJlaZieHWe Ky/IbTYPOi aKTUBHOTO MCTIO/Tb30BaHUS PA3/IMUHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAa/IBHYIO (hOpMY TpeAcTaBieHus: HOOPMAaLUK U
WTIOCTPUPOBaTh pelllaeMble 3a/lauyd  HeCJ0XKHbIMA CXeMaMH, [uarpaMMaMu,
apyrumu (hopMamu rpadyKy U UX KOMOHWHAIUSIMU;

yMeHWe UCTOoJb30BaTh W aHaAM3WpoBaTh B TIpoljecce y4yeOHOM U
MCCIIeJ0BaTe/IbCKOM [lessTe/TbHOCTH UH(OPMALUI0 O BAUSHUM TIPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleld TPUPOHOU
cpeJpbl.

KoMMyHHKaTHBHBIE YHHBePCa/TbHbIe YueOHbIe JeHCTBHUSA:

yMeHUsI 3ajJlaBaThb BOIpOChl (B XOJe Auanora U (WIid) AUCKYCCHM) MO
cyluiectBy  obcykgaemoil  Tembl, (OPMYJUPOBaTb CBOU  TIpeJ/IOXKeHUsI
OTHOCUTE/TbHO BBITIOJTHEHUS MPe/IJIOKeHHOU 3a/1auy;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/bTaThl  I103HaBaTeIbHOMU
JesiTeIbHOCTU B YCTHBIX M TIMChbMEHHBIX TeKCTaxX; JejlaTh IIpe3eHTaluio
pe3yJIbTaTOB BBITIOJIHEHHSI XMMUUECKOro 3KCrepuMeHTa (/1abopaTOpPHOIO OIbITa,
nabopaTopHO paboThI 10 UCC/IeJOBAHUIO CBOMCTB BeIlleCTB, yueOHOT0 TIPOeKTa);

yMeHUsT y4eOHOr0 COTPYyAHUYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HAaBaTeJIbLHOM W MCC/Ie[iloBaTelbCKOW  ZIeITe/IbHOCTU ~ TIPU  PellleHUH
BO3HUKAIIMX MpobjeM Ha OCHOBe yuéTa OOIMX WHTEpecoB U COTrJlaCOBAHUS
no3uruii (06Cy>keHusi, 0OMeH MHEHUsSIMU, «MO3TOBBIE IITYPMbI», KOOpAUHALIVS
COBMECTHBIX [IeWiCTBUM, ONpeJie/ieHe KPUTEpHEeB 110 OljeHKe KayecTBa
BBITIOJTHEHHOM paboThl U ApyTue).

PerynsiTUBHBbIE YHHBeEpPCa/IbHbIE YueOHbIe JeCTBUSA:

yMeHHe CaMOCTOSITE/IbHO OIfpefe/isiTh LieJid JesTe/lbHOCTH, TIaHWPOBaTh,
OCYIIIeCTBJ/ISITh, KOHTPO/IMPOBAaTh U TMPH HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Hanbosee 3(heKTHBHBIE CTIOCOOBI perIeHns YUeOHbBIX U
Mo3HaBaTe/bHBIX 3aJjau, CaMOCTOSITEJIbBHO COCTaB/ISATb WM KOPPEKTUPOBATh
TIpe/IJIOKeHHbIN  a/iTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJjaHUll € YUETOM
TIOJTyueHHus] HOBBIX 3HaHHM 00 M3yuaeMbIXx 0OBEKTax — Bell[eCTBaX W peaKIUsX,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/bTaTa 3asiBieHHOW Lie/ik, yMeHHe
WCITI0/Tb30BaTh U aHAIM3KMPOBATh KOHTEKCThI, TIpe/jjlaraeMble B yC/IOBUU 3aaHUM.

IMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TipeiMeTHBIX pe3yJbTaTOB II0 OCBOEHWIO 00si3aTebHOTO
Co/lep>KaHMs, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHOl paboudeil TporpaMmMmoi,
BbI/Ie/ISIFOT: OCBOEHHble 00yYaroIMMUCS HayuHble 3HAHUS, YMEHMUsI U CIOCOOBI



JIeCTBUM, BUAbl [eSTebHOCTHM II0 T[IOJyYeHWID HOBOTO 3HaHUS, €ro
WHTepIipeTaldy, TpeoOpa30BaHUI0 U TIPUMEHEHWIO B Pa3/IMUHBIX yueOHBIX U
HOBBIX CUTYaLUsIX.

K koHily obyueHusi B 8 Kjiacce rpesiMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUIA:

* DPAacCKpbIBaTb CMBICJ OCHOBHBIX XMUMHWYECKHX TOHATUMU: aTOM, MOJIEKYJa,
XUMUYECKHUW 5JIEMEHT, MPOCTOe BELIeCTBO, CJI0XKHOE BeLeCTBO, CMeCh
(omHOpOZHAst U HEOAHOPOAHAs), BaJIEGHTHOCTb, OTHOCUTE/IbHAs aTOMHasi U
MOJIEKYJ/ISIDHasi Macca, KOJMYeCTBO BelleCTBa, MOJIb, MOJIIPHas Macca,
MaccoBasi I0/si XMMAYEeCKOro 3jieMeHTa B COeIMHeHUH, MOJISIPHbIN 00BbEM,
OKCHJI, KMCJIOTa, OCHOBaHHWE, COJib, 3JIEKTPOOTPHULATEIbHOCTb, CTEIEHb
OKHCJIeHUS], XMMHWYeCcKas peaklys, KaacCU(PUKalUs peakluil: peakluu
COeIUHEHWs, peakLUU pPa3/IOKeHUsl, peakuu 3aMelleHus], peakLluu
oOMeHa, 9K30- U H/I0TepMHUYEeCKHe peakiiu, TeroBoi 3deKkT peakiuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJI0OM aTOMa, aTOMHasi OpOWTa/b, pajuycC
aToMa, XMMHUYecKasi CBsi3b, MOJSIDHAsi M HETOJIsIpHasi KOBaJIeHTHasi CBSI3b,
VIOHHasi CBfI3b, MOH, KAaTUOH, aHWUOH, PacTBOpP, MAacCOBasi [OJisi BelleCTBa
(mpoLieHTHAas1 KOHL|eHTpALUs) B paCTBOPE;

e WJ/UIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS MPY OMKMCAHUM BeLeCTB U UX TMpeBpallleHUl;

e WCMOJIb30BaTh XUMHUYECKYH0 CHUMBOJIUKY [/l COCTaBjaeHusi (opmy
BEILIeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

e OIpe/ieNiATh BaJIEHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBLIX COeJWHEHUSIX,
CTelleHb ~ OKHC/IeHWs  37IeMeHTOB B~ OWHApHBIX  COeAMHEHUsX,
TIPUHA//IEXKHOCTh BELLEeCTB K OMNpeAeéHHOMY K/IacCy COeJIUHEHUH I10
dbopmynam, BHJ XUMHUYECKOM CBsI3U (KOBa/ieHTHas W WOHHas) B
HeOpraHu4eCcKuX CoeZIMHeHUsIX;

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [l. W. MeHgesneesa:
JIeMOHCTPHUPOBaTh TOHUMAaHWe TepUOANYECKOM 3aBUCMMOCTHA CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJI0KeHus1 B Ilepuoauyeckor cucreme,
3aKOHOB COXPaHEHUs MacChl BeLeCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOrajjpo;

e ONUCHIBATb W XapaKTepu3oBaTb Tab/muuHyo ¢dopmy Ileproanueckoit
CUCTeMbl XMMHUUECKMX 3JIEMEHTOB: pa3nu4yaTb IIOHATHS «TJIaBHAast
noarpyra (A-rpyrma)» U «mobouHas noArpynna (b-rpymma)», Masbie U
Oosblliie TIepUO/bI, COOTHOCHTH 00O03HAueHHs, KOTOpble WMEIOTCS B
Tabnure «[lepuojuyeckas cucTeMa XUMHYecKMx »3nemeHtoB /. M.
MeHzenieeBa» C UMCJIOBBIMU —XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB



XUMHUUeCKUX 3/IeMeHTOB (COCTaB U 3apsifi si7jpa, o0iilee UKC/I0 3/IeKTPOHOB
Y pacripeie/ieHe UX 10 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIMPOBaTh XUMUUYECKUe 3/IeMeHThI, HeopraHuJyeckre BelllecTBa,
XUMUYecKrde peakiuy (M0 YUCIY Y COCTaBY y4YaCTBYHOIIUX B peaklyuu
BelLleCTB, 10 TeryioBoMYy 3 deKTy);

XapaKTepu30BaTh (OMHCHIBaTh) OOIMe XWMHUYeCKHe CBOMNCTBA BeleCTB
pa3MUHbIX K/IaCCOB, MOATBEP>K/Aasi OMMCaHue TIPUMepaMHi MOJIEKYISIPHbIX
ypaBHEHMM COOTBETCTBYIOIUX XUMUUECKUX peaklvii;

TIPOrHO3UPOBATh CBOMCTBA BEII[ECTB B 3aBUCMMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPDOTeKaHHsI XUMUUECKUX T[peBpallleHui B
Pa3MYHbIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTEJIbHYI0 MOJIEKYJIIPHYI0O UM MOJISIPHYHO ~ MacChl
BeII|eCTB, MAaCCOBYIO [IOJIF0 XWMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeMHEHUsI, MaCCOBYIO /IOJTIO Bell[eCTBa B PAaCTBOPe, TIPOBO/UTH PACUEThI
T10 YpaBHEHHIO XUMHUUYECKON peaki[vy;

TIPUMEHSITh OCHOBHbBIE Ofepaljiy MbIC/IUTE/IbHON JiesiTeTbHOCTU — aHaJu3
1 CUHTe3, CpaBHeHHe, 0000IIeHHe, CHCTeMaTU3al[{io, K/IaCcCU(HKALIIO,
BbIsIBJIeHWe TIPUUMHHO-C/Ie/ICTBEHHBIX CBs3el — /i W3y4YeHUsl CBOMCTB
BEI[eCTB U XUMHUUECKMX peakIui, ecTeCTBeHHO-HayuyHble MeTO/bl
To3HaHUS — Hab/roZieHre, W3MepeHre, MOJeTMPOBaHUe, YKCIIePUMEHT
(peanbHBIN U MBIC/IEHHBIN );

C/lefoBaTh ~ TpaBWIaM  TI0/Ib30BaHMS ~ XMMHYECKOW  TOCy/ol U
nabopaTopHbIM 000py/lOBaHHMEM, a TakKe IIpaBWIaM oOpailleHus C
Bell[eCTBAaMU B COOTBETCTBUM C HWHCTPYKIUSIMA TI0  BBITIOJTHEHUIO
nabopaTopHbIX XWUMWUECKHUX OIBITOB TIO TIOJNyUeHHWI0 W COOMpaHHIo
ra3oo0pa3HbIX BellecTB (BOAOpPOJa U KUCA0pO/a), TPUTOTOBJIEHUIO
pPacTBOPOB C OMpejie/IEHHOW MacCOBOM /l0/ield PaCTBOPEHHOIO BeIlleCTBa,
MJIaHUpOBaTb U TPOBOAUTH  XUMHUUECKHEe  JKCIIePUMEHThI 10
PACII03HAaBaHWIO PACTBOPOB I1le/I0Uel U KUCJIOT C TIOMOII[bI0 MHIUKAaTOPOB
(makmyc, deHosndTaNerH, METUIOPaHXK U Jpyrue).

K koH1ly oOyueHusi B 9 Kjacce rpefiMeTHbIe pe3y/bTaTbl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMEHU:

pacKpbiBaTb CMBIC OCHOBHBIX XUMHUYECKUX TOHSTUM: XUMUUECKUU
3jIeMeHT, aTOM, MOJeKyja, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’)KHOEe BeIleCTBO, BaJIeHTHOCTb, 3J/IeKTPOOTPULaTe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMUYeCKasi peaklys, XUMUUecKasi CBsi3b, TEIJIOBOM 3(PQeKT
peakiuv, MOJb, MOJIApDHBIA  00BEM,  pacTBOpP,  3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOJIUTAYECKAs AUCCOLMALUS, peaklUUd HOHHOIO
oOMeHa, Kara/iu3aTop, XUMUYeCKOe PpaBHOBecHe, oOpaTUMbie U



HeoOpaTUMble peaki[uH, OKHC/IUTeTbHO-BOCCTAaHOBUTE/IbHbIE —PpeaKIUy,
OKWCJIUTe/Ib,  BOCCTAHOBUTE/b,  OKUCJI€HWe W  BOCCTaHOBJIEHHE,
ajuioTponusi, aMm(GOTepHOCTh, XMMUUeCKasi CBSi3b (KOBaJieHTHasi, UOHHasl,
MeTaJ/ulnueckKasi), KpUCTa//IMuecKas pelIéTka, KOpPpO3Usi MeTasl/oB,
CI/IaBbl, CKOPOCTb XWUMHWYECKOW peakluu, TIpefesbHO [OIMyCTUMast
koHueHTpauus [1IK Bemjectsa;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS MPY ONKMCAHUM BeLeCTB U UX TMpeBpallleHUl;
WCIO0J/Ib30BaTh XUMUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsT (opMy
BEILIeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

orpeJensaTh BaleHTHOCTb U CTENEeHb OKUC/IEHHUS XUMUUECKUX 37IEMEHTOB B
COeJMHEHHAX pa3/IMYHOr0 COCTaBa, MPUHAJJIEKHOCTb BeIecTB K
orpeJe/léHHOMY KJ/acCy COeJuHeHWW Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHasl, MeTa/yldueckas) B HeOpraHWueCcKux
COeJMHEHHUAX, 3apsi/i MOHA M0 XMMHUYECKOM (opMysie, XapakTrep Cpejbl B
BOJIHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEHWH, TUIl KpPUCTa/UTMUeCKOU
PEIETKY KOHKPeTHOTO BeIleCTBa;

packpbiBaTh CMmbICa [lepuoguueckoro 3akoHa [I. . MenjesieeBa u
JIEMOHCTPUPOBaTb €ro IOHMMaHWe: OMNUChIBaTb M XapaKTepr30BaTh
TabmuHyto ¢opmy [leproguyeckoit CUCTEMbI XUMUUECKUX 3/IEMEHTOB:
pa3nuuaTh IIOHATHSI «TJaBHasi ToArpyrma (A-rpyrmia)» U «1o0ouHast
noarpynna (b-rpynma)», Manbie u Oosibliie TepUO/bl, COOTHOCHUTH
o003HaueHusi, KOTOpble HMEKTCS B TepUoAUYecKor Tabiule, C
UYUC/IOBBIMM  XapAaKTePUCTUKaMW  CTPOEHHS  aTOMOB  XWUMHWYECKUX
3jieMeHTOB (COCTaB W 3apsAj] siapa, o0Ilee YHC/IO 3/IEKTPOHOB U
pacripefiejieHe UX TI0 37eKTPOHHBIM C/I0sIM), OOBSICHSTH 0OIHe
3aKOHOMEPHOCTU B U3MEHEHWH CBOMCTB 37IEMEHTOB U UX COEJWHEHWW B
Tripefiesiax MasibIX [epUOZIOB Y TJIaBHBIX MOATPYNI C YYETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMHUUYECKUe 3/IeMEHTbI, HeopraHu4yeckue BellecTBa,
XUMUYECKHe peaklyy (M0 YMCIy M COCTaBy y4YaCTBYHOIIMX B peakLUd
BeILleCTB, MO TerJIOBOMY 3((eKTy, M0 M3MEHEeHUIO CTereHel OKUC/IeHUSs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMChIBaTh) 00IIMe U creluduueckre XUMUUeCKHe
CBOMCTBa TIPOCTBIX UM CJIOXKHBIX BeLeCTB, MOJATBEpPXKZJasi OIHCaHHe
rpuMepaMU MOJIEKY/ISIDHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYHOLLIUX
XMMMWYECKUX peaKIui;

COCTaBJIAITb YPaBHEHUS] 3JEKTPOJIMTUYECKOM [UCCOLMALIMM  KHUCJIOT,
11eJI0Ye U COJIei, MOJTHbIe U COKPALLEHHbIEe YPAaBHEHUS peaKLiMii HOHHOTO



oOMeHa, ypaBHeHUs peakiuii, TOATBEP)KAAIOIINX CyIleCTBOBaHHE
reHeTHYeCKOU CBSI3M MeXKIy Bell[eCTBaMH Pa3/IMYHbIX K/1aCCOB;
PaCKpbIBaTh  CYIIHOCTb OKUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKLni
TIOCPe/ICTBOM COCTaBJ/IeHUS 3/IEKTPOHHOTO OaaHca 3TUX peakLvi;
TIPOrHO3UPOBAaTh CBOWCTBA BEIeCTB B 3aBUCHMOCTH OT WX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKaHUs XUMHWUECKUX TIpeBpalljeHuii B pa3/MUHbIX
YC/IOBUSIX;

BBIUMCJIATE OTHOCUTETIbHYIO MOJIEKYJ/IIDHYI0O U MOJISIPHYIO ~ MacChl
BeII|eCTB, MAaCCOBYIO [IOJIF0 XMMHUECKOTO 3jieMeHTa 110 ¢opmysie
coeJJMHEHMsI, MaCCOBYIO /IOJTIO Bell[eCTBa B PAaCTBOPe, TIPOBO/IUTH PACUEThI
0 ypaBHEHUI0 XMMUUYEeCKOW peaklIvy;

cobsmofaTh  TpaBWIa  TO/Ib30BaHUS ~ XUMHYECKOW  TMOCyJod |
nabopaTopHBIM 000py/IOBaHMEM, a Tak)Ke IIpaBUa OOpaIeHusi C
BelleCTBAMU B COOTBETCTBUU C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
7abopaTOPHbIX XWMHUYECKUX OIBITOB TI0 TIOMyYeHHI0 W COOMpaHUIo
ra3o000pa3HbIX BelllecTB (aMMHaKa U YIJIeKUCIOTO ras3a);

TIPOBOIUTh ~ PeakKI[iH, TIOATBep)KJAlollie  KaueCTBeHHbI  COCTaB
Pa3/IMYHBIX BeIeCTB: PACIIO3HABaTh OMBITHBIM MYyTEM XJIOpUA-, OpOMUA-,
uoauj-, KapboHat-, docdat-, cunMkaT-, Cyabdar-, TUAPOKCU-UOHBI,
KaTUOHbI aMMOHMSI M WOHBI M3yUeHHbIX MeTa/lJioB, MMPUCYTCTBYIOIIUE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUYECKHX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTlepaljii MBICUTE/bHOU [1esTe/TbHOCTH — aHaIu3
W CUHTe3, cpaBHeHMWe, 0000ieHre, CHUCTEeMaTH3alUI0, BbIsSB/IEHUE
MIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3ell — /i1 U3y4yeHusi CBOWCTB BeIeCTB U
XUMHUECKUX Deakiiii, eCcTeCTBeHHO-HayuHble MeTOAbl TI03HAHUS —
Hab/to/leHre, U3MepeHre, MojelupoBaHue, SKCIiepUMeHT (peasbHbI U
MBbICJ/IEHHBIM).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 K/TACC
KouuecTBO YacoB
No HaumeHoBaHMe pa3fiesioB U OnekTpoHHbIe (udpoBbIe)
KoHTpo/bHEIE IIpakTHyeckue
n/n TeM NPOorpaMmsbl Bcero o0pa3oBaTe/bHbIE PeCyPChI
padoThI padoThI
Pa3zpen 1. IlepBoHayasibHbIe XUMHUUYECKHE TIOHATHUSA
XyMHs — BakHast 00/1aCThb
eCTeCTBO3HAHUSA U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKOU JesiTelTlbHOCTU
yeJjIoBeKa
BeliectBa 1 XxiMrueckue
1.2 n 15 1 https://m.edsoo.ru/ONNXR1VFO
peakiuu
Wtoro no pa3speny 20
Pa3gen 2. BaxkHelilue npejCTaBUTe/ M HEOPraHMUeCKUX BellecTB
Bo3gyx. Kucnopog. IlonsiTre
2.1 Ay poA 6 https://m.edsoo.ru/D5BORTY 30
00 okcugax
Bogopog. Ilonsitue o
2.2 8 1 https://m.edsoo0.1ru/5D61JZ6PS
KMC/IOTaX U COJISIX
Bopa. Pacteopbl. IToHsiTHe 00
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHUSIX
OCHOBHBIE K/1aCChI
24 . 11 1 1 https://m.edsoo.ru/O0T5ASMOWT
HeOpraHWYeCcKUX CoOeMHeHUN
Ntoro no pa3zpeny 30

Pa3pen 3. Ilepuopuueckuii 3akoH U Ilepuosguueckas cucreMa XuMHUYecKUX 3/1eMeHTOB [l. V1. MenjeneeBa. CTpoeHUue aTOMOB.
Xumnueckas cBfizb. OKHC/IMTe/IbHO-BOCCTAaHOBUTE/IbHBIE PeaKIiiH



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/ONNXR1VF0

[MeproguuecKuii 3aKOH U
[Mepuouueckasi cucreMa

3.1 XUMHYeCKUX 37emMeHTOB [1. U. 7 https://m.edsoo.rt/TCBJBVWEFZ
MenpeneeBa. CTpoeHue
aTtoma
XuMHUUecKas CBA3b.
3.2 OkucuTenbHO- 8 https://m.edsoo.ru/F6AOA8DPF
BOCCTaHOBUTEJ/IbHbIE peakLiu1
Wtoro no pasgeny 15 https://m.edsoo.rt/LRYWBJPES
PezepBHoe Bpemst 3 https://m.edsoo0.rt/KQBD02J69
OBHUIEE KOJIMYECTBO YACOB 68

[10 [TIPOI'PAMME



https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/TCBJBVWFZ

9 KV/IACC

KoimnuyecTBo yacoB
HanmMeHoBaHMe pa3je/ioB U TeM JneKTpoHHbIe (1{u¢poBbIe)
Ne n/m Koutposbabie | [IpakTuuecku
NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PeCypChI
padoThI e paboThbI
Pa3zpen 1. BemjectBo 1 XuMH4YeCcKue peaknjuu
[ToBTOpEHUe U yriybeHre 3HAaHUN
1.1 P yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pas3ziesioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTU XMMUUYECKUX
1.2 . 4 https://m.edsoo.rut/AFN4LWG7U
peakLuu
OneKTpoIMTHYecKas AUCCOLMaLys.
1.3 P A Huan 8 1 1 https://m.edsoo.rt/KODUR50VV
XyMuyeckue peakliiy B pacTBOpax
Wtoro no paspeny 17
Pazpgen 2. HemeTa/libl U UX COefUHEHHUS
OO6r1ast xapaKTeprUCTHKa XUMAYeCKUX
2.1 n P P 4 1 https://m.edsoo.ru/ZTN1EF7001
sneMeHTOB VIIA-rpynmsl. ['asoreHsr
OO0111ast XxapaKTepUCTUKAa XMMAYeCKIX
2.2 sneMeHTOB VIA-rpymmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFBQ9
COoeIMHEeHUsI
OO0111ast XxapaKTepUCTHKa XUMUUECKUX
2.3 snieMeHTOB VA-rpynmsl. A30T, hocdop u 7 1 https://m.edsoo.rt/VOXDOUX2S
HX COeJJVHeHUs
OO6111ast xapaKTeprUCTHKa XUMUUECKUX
2.4 snemeHTOB [VA-rpymnsbl. Yraepos u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUM U UX COeZIMHEeHUs
Wtoro no pa3peny 25



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/EQETUT35Z

Paszpen 3. MeTa//ibl H HX COeJMHEHHA

3.1 OO011pe cBOMCTBAa MeTal/IOB 4 https://m.edsoo.ru/GHV2L.6NJ8
3.2 Bakneliirie MeTasibl ¥ UX COeJUHEHUS 16 https://m.edsoo.ru/EFKQWI9HZI
WNtoro no pa3peny 20
Pa3zpen 4. XuMmusa M oKpyxarijas cpeaa
4.1 E:J?;i:;a 1 MATEPHATIBL B XKH3HH 3 https://m.edsoo.ru/TENBWEF7Y
WNtoro no pa3speny 3
PesepBHOe Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBHIEE KO/IMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/GHV2L6NJ8

ITIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
N Ko/smmuecTBO Uacos 3
0 ara JIEKTPOHHBbIe (poBbIe
Tema ypoka A P unpp
n/n Bcero KoHTpo/bHEI IIpakTHYecKHe | p3yyenus | oOpasoBaTeIbHbBIE PECYPCHI
e padoTbI paboThI
I1 .P 1.09-
1 PEAMET XHMIH. FOII> XMW B 1 https://m.edsoo.ru/L.62DS2CZR
)KM3HU yesioBeka. Tea v BelecTsa 4.09
I1 1.09-
2 OFFITHE O METO/AX HOSHAHMA B 1 https://m.edsoo.1ru/9ZJAEW050
XUMHUU 4.09
[MpakTrueckas pabota Ne 1
IT 6 4] 7.09-
3 ¢ p_faBHna PAbOTEL B JIADOpaTopru 1 https://m.edsoo.ru/LSEW4353D
NpUéMBI 00parieHus ¢ 11.09
nabopaTopHbIM 000PYI0BaHHEM»
Yuctele BemjectBa v cMecu. Criocob 7.09-
4 WCTHIE BEMECTS fI eer. o 1 https://m.edsoo.ru/6TME21FW8
pasjeneHusi cMecei 11.09
[Mpaktryeckast pabora Ne 2 14.09
5 «Pa3genenne cmeceit (Ha mpumepe 1 11 ' 09 https://m.edsoo.ru/K3LSS5MCRY
OUMCTKH MOBAPEHHOM COJN)» '
14.09-
6 ATOMBI ¥ MOJIEKYJIbI 1 11.09 https://m.edsoo.ru/BL.S04WTB8
XHMHUUeCKUe 3/1eMeHThI. 3HaK1 21.09-
7 1 https://m.edsoo.rut/AH3D4DNAX
(CHMBO/IbI) XUMHUECKHX 3JIEMEHTOB 25.09
21.09-
8 [IpocThle ¥ CcnoXXHbBIE BeljecTsa 1 25.09 https://m.edsoo.ru/DXJBSTJ95
28.09-
9 ATOMHO-MOJIEKYJIAPHOE yUeHHe 1 https://m.edsoo.ru/1IMOBJ3QZ5

2.10



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L62DS2CZR

3aKOH ITOCTOSIHCTBA COCTaBa

BenlecTB. XUMHuecKas ¢popmyiia. 28.09-

10 . bopmy https://m.edsoo.ru/IMC496F X6
Ba/sleHTHOCTb aTOMOB XUMUYECKUX 2.10
3JIEMEHTOB
OTHOCUTe/IbHAA aTOMHas Macca. 510

11 OTHOCUTe/IbHAas MOJIeKY/IIpHast 9' 10 https://m.edsoo.ru/PIZPCIMDX
Macca '
MaccoBas 1011 XUMHUYEeCKOr'o 5.10-

12 A https://m.edsoo.ru/GHV58QMVE
3/1IeMeHTa B COeZJUHeHUU 9.10
KosmmuecTtBo BerectBa. MoJib. 12.10-

13 U—I https://m.edsoo.ru/368UNL5Y 2
MounsipHas macca 16.10
dusnueckre U XMMHUYeCcKUe SBJIeHNU. 12.10-

14 https://m.edsoo.ru/YZM8S6ATH
XuUMHUUecKast peakijyst 16.10
ITpu3HaKU U yCI0BUSA ITPOTEKAHUSA 19.10-

15 P y . P https://m.edsoo.ru/N6DVNJKQ5
XMUMHUYECKUX PeaKIiuii 23.10
3aKOH COXpaHeHHs MacChl BeIleCTB. 19.10-

16 P - https://m.edsoo.ru/M8DS4IHVM
XrMHUUeCKue ypaBHeHUst 23.10
BrbIuncieHusa KoJIMyecTBa, MacChl 911

17 BelllecTBa 10 ypaBHEHUSAM 1:3 11 https://m.edsoo.rt/LUY9U3EQE
XUMHUUECKUX PeaKivii '
Knaccudukarys XuMuueckux 911

18 peakivii (CoeJUHeHHsI, pa3/IoXKeHus], 1'3 11 https://m.edsoo0.ru/L.4807LAGB
3amelrieHysi, o6MeHa) '
M. B. JIoOMOHOCOB — y4YéHBIN- 16.11

19 sHIMK/IoNIeaucT. O600ImeHue U 5 0' 11 https://m.edsoo.ru/PIWARH3AB
CHCTeMaTH3aLHsl 3HaHHiA '
KoutposnsHas pabora Nel o Teme 16.11-

20 P P : https://m.eds00.ru/ON62SNERU
«BeljecTBa ¥ XMMHUUeCKHe peakium» 20.11



https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/IMC496FX6

BOBAYX — cmech ra3oB. CocTaB

23.11-
21 Bo3ayxa. Kucnopog — sneMeHT u 27 11 https://m.edsoo.ru/XONONRN1P
mpocToe BelljecTBO. O30H '
dusnueckre U XMMUUeCKre CBONCTBA 2311
22 KHC/I0po/a (peakLyy OKUC/IeHuS, 27' 11 https://m.edsoo.ru/FBS1JRKMB
ropenue). [Tousarre 06 okcuzax ’
Crioco0blI 1oJTyYeHust KUCIOpo/ia B 30.11
23 nabopaTopuy ¥ MPOMBILIEHHOCTH. 4 1 ’ https://m.edsoo.ru/VJWB6A2RD
[IpuMeHeHue Kuciopoza '
TenioBoit 3¢ ekT xuMHUeCcKon
eakKI1H, ITIOHATHE O 30.11-
24 peakhy https://m.edsoo.ru/PNMKJZHKX
TePMOXUMHUUECKOM YPaBHEHUH, IK30- 4.12
Y SH/I0TEPMHUUECKHX PeaKLAsx
Tonnveo (HedTh, yrojib U MeTaH). 712
25 3arpsi3HeHHe BO3/yXa, CTIOCOOBI ero 1'1 12 https://m.edsoo.rt/USNY5UUW?2
Tpe/0TBpalleHUs] '
[TpakTrueckast pabota Ne 3 110 Teme 719
26 «ITonyueHue U cobupaHue 1'1 12 https://m.edsoo.ru/5516UHX3R
KHMC/I0PO/ia, U3yUeHHe ero CBOWCTB» '
Bogopog — sneMeHT U ripoctoe 14.12-
27 AOPOA P https://m.edsoo.ru/WD392ACWB
BelecTBo. HaxoxeHue B pupoje 18.12
dusnueckre U XMMHUUYeCKUe CBOMCTBa 14.12-
28 https://m.edsoo.ru/0SZ28459R
BoZiopoza. [IprmeHenne Bogopoza 18.12
21.12-
29 [ToHsiTHE O KMCIOTax U COJISIX 25 12 https://m.edsoo.ru/TMWNIVC43
Crioco06bI 1osTyueHHst BOZIOPO/ia B 21.12-
30 Y ROPOA https://m.edsoo.ru/C9TO9UCIP
nabopatopuu 25.12



https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/X0NONRN1P

[TpakTuueckasi pabota Ne 4 110 Teme

28.12-
31 «[TonyueHure u cobupaHre BOOPOAA, 30.12 https://m.edsoo.ru/SS3WA X33K
M3yUyeHUe ero CBOWCTB» ’
MonsipHbIii 00BEM ra3oB. 3aKOH 28.12-
32 P https://m.edsoo.ru/M3KSO1QDQ
Agorazpo 30.12
BrruriciieHust 00b€Ma, KoiuecTna 11.01
33 BellleCTBa rasa 1o ero u3BeCTHOMY 1 5' 01 https://m.edsoo0.rt/MXGOY304M
KOJINYECTBY BeIIeCTBA UK 00BbEMY '
BrrurciieHus 00bEMOB ra3oB 10 11.01
34 YPaBHEHHIO peakLi Ha OCHOBe 1 5' 01 https://m.eds00.ru/9TQ8AXABY
3aKOHa 06BbEMHBIX OTHOLLIEHUH ra3oB '
dusnuecKre U XMMHUUYeCcKre CBOMCTBA 18.01-
35 https://m.edsoo.ru/7AOGFZK4R
BO/IbI 22.01
CoctaB ocHoBaHMM. [ToHsITHE 00 18.01-
36 https://m.edsoo.ru/IXB2W6IVL
WHJUKaTopax 22.01
Bopa Kak pacTBopUTeb.
HacrlieHHbIe M HeHachIIlleHHbIe 25.01-
37 H . https://m.edsoo.rt/MKHXPOFH4
pacTBophbl. MaccoBast 10/1s1 BeIL[eCTBa 29.01
B pacTBOpe
[MpakTrueckast pabota Ne 5 1o Teme
[IpurotoBaeHue PacTBOPOB C 25.01-
38 «P . . P Up » https://m.edsoo.; t/WXUKPAUOA
onpezieJIEHHOM MaCcCOBOU J10/1eH 29.01
PacTBOPEHHOT'O BeIl[eCTBa»
KonrpossHas pabota Ne2 1o Teme 1.02-
39 P P https://m.edsoo.ru/JM7935DRY
«Kucnopoza. Bogopoa. Bozga» 5.02
Oxcuanl: cocTaB, KlacCu(uKalus, 1.02-
40 A (ucay 502 https://m.edsoo.ru/5TFSJINAY

HOMeHK/aTypa



https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/SS3WAX33K

HonyquHe 1 XMMHUUeCcKHe CBONCTBa

8.02-

41 KMCJIOTHBIX, OCHOBHBIX U 11.02 https://m.edsoo.ru/8JAZ9YWS2
aM(OTepHBIX OKCHJIOB '
OcHOBaHUSA: COCTaB, K/IaCCU(PHKALIUS, 8.02-

42 uicay https://m.edsoo.ru/5U397HU5SC
HOMEHKJ/IaTypa 11.02
[NonyueHue ¥ XUMHUUECKHE CBOMCTBA 15.02-

43 y o https://m.edsoo.rt/GD9A28ROE
OCHOBaHUM 19.02
KucnoTsl: cocTaB, KaccuduKalys, 15.02-

44 (prkary https://m.edsoo.ru/Q6U4WEBKY7
HOMeHKJ/IaTypa 19.02
[TonyueHre U XMMHUUYeCKHe CBOMCTBa 24.02-

45 https://m.edsoo.0u/Z2GCRN45W
KHCJIOT 26.02
Conu (cpeaHue): HOMEHKIaTypa, 24.02

46 CTI0COOBI MTOTyUeHHs], XUMHUUECKHe 5 6. 02 https://m.edsoo.ru/JSNUIM9ITJ
CBOMCTBA '
[MpakTrueckast pabota Ne 6. Perienue
9KCITepUMEHTaIbHBIX 3a/au I10 TemMe 1.03-

47 P A https://m.edsoo.ru/58D13JF7V
«OCHOBHBI€ KJIaCChl HEOpraHUYeCKux 5.03
coeIMHeHU»
'eHeTHUecKasi CBSI3b MEXAY 1.03

48 KJIaCCaMH HeOpraHu4yeCcKux 5' 03 https://m.edsoo.ru/YDS6ZRE31
coeZIMHEeHUM ’
O06o0011IeHNe ¥ CHUCTeMaTH3al[1s 9.03-

49 Hj H https://m.edsoo.1ru/S7TBUOEEYN
3HAHUN 12.03
KonTtponbHas pabora Ne3 110 Teme 9.03

50 "OCHOBHBIE K/1aCCbl HEOpPraHUUeCKUX 1'2 03 https://m.edsoo.rt/AFA7IDULD
coeuHeHniH" '

15.03-

51 [Teppie nombITKH KAaccuukarymn https://m.edsoo.ru/COV3CC214

XUMHYECKHX 371eMeHToB. [ToHsTHe 0 19.03



https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/8JAZ9YWS2

rpymnmax CXoAHbIX 3/7IEMEHTOB

[Teproanueckuii 3aKOH 1

ITepuoauueckas: cuctema 15.03-
52 PHoA https://m.edsoo.ru/X9F1NR3U8
XUMHYeCKUX 371eMeHTOB /1. M. 19.03
MeHnpesneeBa
53 enuo o 22.03- https://m.edsoo.ru/
PUO/Ibl, TPYMIIbI, TTOATPYIIITHI 26.03 NOMWWIRXN
Ctpoenue aToMmoB. CoCTaB aTOMHBIX 22.03-
54 P https://m.edsoo.rt/IMUDOMRSH
snep. V30TormeI 26.03
CTpoeHue 3/IeKTPOHHBIX 000/10UeK 5 04
55 aTOMOB 3/ieMeHTOB [leproanueckoi 9' 04 https://m.edsoo.ru/TO9SYNVEB2
cuctemsl [I. I. MeHzieneeBa '
XapakTeprCTHKa XUMUUeCKOT0
3JIeMeHTa T10 ero I10JI0KEeHUIO B 5.04-
56 . https://m.edsoo.ru/YIP04OMDX
[Tepuoaunueckoii cucteme [. U. 9.04
MeHpeneeBa
3Hauenue [leprorueckoro 3aKkoHa
JIS1 pa3BUTHS HAYKU U MTPAKTUKU. /1. 12.04-
57 ATAD y . p\, A https://m.edsoo.ru/SZD8XEQQP
V. MeH/ie/ieeB — yu€HbIH, TIearor u 16.04
rPaXKJaHUH
Pe3epBHbiii ypok. O60061IeHe 1 12.04
58 CHCTeMaTH3alusl 3HaHWH / 1 6. 04 https://m.eds00.ru/ZCQTRPO8Y
Bcepoccutickast ipoBepouHasi paboTta ’
KonrposnbHast paboTa Ne4 o Teme
CtpoeHue aToMa. XUMHUUeCKas 19.04-
59 «-TP . https://m.edsoo.ru/FTIZF99WF
CBsA3b» / Beepoccuiickas 23.04
npoBepouHasi paboTta
60 OJIEKTPOOTPHULIATEIbBHOCTh aTOMOB 19.04- https://m.edsoo.ru/HZA110ED8



https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/X9F1NR3U8

XUMHYEeCKHX 3JIEMEHTOB

23.04

26.04-
61 WNonHasg xumMnueckasi CBsi3b 1 33 8 4 https://m.edsoo.ru/3SY1RJKVI
KoBaneHnTtHas nossipHasi XuMuveckast 26.04-
62 1 https://m.edsoo.ri/EOL3MT2AE
CBSI3b 30.04
KoBanenTtHas Hero a 4.05-
63 BICHTHAA Henomaphas 1 05 https://m.edso0.ru/9Y VR3FUXI
XMMHYeCKasi CBSA3b 7.05
4.05-
64 CreneHb OKHC/IEHUS 1 2 05 https://m.edsoo.ru/RA6CVXM6E6
OKuCMTeTIbHO-BOCCTAHOBUTE/IbHbIE 10.05-
65 1 https://m.edsoo.r/ZXNCA7DOZ
peakLuu 14.05
10.05-
66 OkucuTen U BOCCTAaHOBUTETH 1 14.05 https://m.edsoo.ru/QPS46Z5PU
Pe3epeHbIii ypok. O600IIeHHE U
CHCTeMaTH3all1sl 3HaHUU 110 TeMe 17.05-
67 1 https://m.edsoo.ru/4RH7M35NF
«CTpoeHue aroMa. XUmMuyeckas 21-05
CBSI3b»
Pe3epBHbIi ypoK. O000IIIEHMEe 1 17.05-
68 P yp EH 1 https://m.edsoo.ru/7DNRBZ948
CcUCTeMaTH3aLus 3HaHU! 21-05
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/3SY1RJKVI













9 KV/IACC

KosimuecTBO uacos Jata
Ne J/IeKTpOHHBbIe H(pOBbIe
Tema ypoka KonTponbHble | IIpakTHyeckue | H3y4Ye€HH
n/n Bcero oOpa3oBaTe/bHbIE PeCypPChI
paboThI paboThI |
[Teproguueckuii 3aK0H.
[Teproguueckas cucrema 1.09-
1 pHoA 1 https://m.edsoo.rut/ECRKA9OAY
XUMHYeCKUX 371eMeHTOB /1. . 4.09
MengeneeBa
3aKOHOMEpPHOCTU B M3MeHeHUH 1.09
2 CBOMCTB XMMHUYECKHX 3/IeMEHTOB 1 4' 09 https://m.edsoo.ru/GNJPEROFB
TepBBIX TPEX MepUo/0B '
Knaccudukanys u 709
3 HOMeHK/IaTypa HeopraHu4yeckux 1 1'1 09 https://m.edsoo. st/ WTO1WRA2Q
BeI|eCTB '
Buib1 XMuMUUeCKol CBSI3U U TUIbI 7.09-
4 . 1 https://m.edsoo.ru/UI4Y5CFRV
KPUCTa/I/IMYeCKUX PELIETOK 11.09
KontposnbHast pabora Nel 1o
TeMe «IloBTOpeHue U 14.09-
5 P . 1 1 https://m.edsoo.ru/J4X87ZN212
yrny6ieHye 3HaHUM OCHOBHBIX 11.09
paszesoB Kypca 8 kyacca»
Knaccudukarus Xummueckux 14.09
6 peakiyii Mo pa3TMuHbIM 1 11 ' 09 https://m.eds0o.ru/X8XAE7E2]
NpU3HaKaM '
ITonsaTHE O CKOPOCTH
XUMHYECKOW peakuuu. [ToHsiTue 21.09-
7 peakty 1 25 09 https://m.edsoo0.ru/6VLXCYY7N

0 TOMOT'€HHBIX U FeTepPOreHHbIX
peakIusax



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/ECRKA9OAY

[ToHsITHE O XUMUUECKOM
paBHOBecuu. DaKTOpHI,
B/IUSIIOLL[HIE HA CKOPOCTh

21.09-

8 . https://m.edsoo.ru/H4AFH7NZNM
XMMHUYECKOMN peaki[uy 1 25.09
[0JIOXKeHUe XUMUYeCKOro
PaBHOBeCHS
OKUC/IUTE/BEHO- 28.09-
9 https://m.edsoo.ru/648V11026
BOCCTaHOBMTE/IbHBIE PeaKL[UH 2.10
Teopust 3/1eKTPOIUTUUECKON 28.09
10 auccouualiv. CUnbHbIE U 5 1 0 https://m.edsoo.ru/2KCYCLZ16
cnabble 371eKTPOUThI '
. 5.10-
11 WonHble ypaBHEeHUS peakLui 910 https://m.edsoo.rt/VN2SBIN1R
XuMuueckre CBOMCTBA KUCIOT U
OCHOBaAHUM B CBeTe 510
12 Tipe/iCTaB/ieHui 006 9' 10 https://m.edsoo.ru/8HH81Y VXI
3/1eKTPOTUTUUECKOI )
JTUCCOLIAAI[IH
XUMHUYeCcKHe CBOMCTBA COJIed B
CBeTe IpeaCcTaB/IeHu 00 12.10-
13 PeA . https://m.edsoo.rt/ETD5QTS4G
5/IEKTPOJIMTHUECKOM 16.10
JTUCCOLIAAI[AN
o 12.10-
14 [TonsiTHE O rUApOIU3e coneit 16.10 https://m.edsoo.ru/9JFRAVESW
O00011[eHME U CUCTeMaTH3aLis 19.10-
15 Hj . https://m.edsoo.ru/FEEIZRMBG
3HAHUU 23.10
19.10-
16 Tpaxriyeckas pabora Ne 1. https://m.edsoo.ru/7VXTFHIT4
«Perienyre sKCriepuMeHTaIbHbBIX 23.10



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/H4FH7NZNM

3a1au»

KonrposbHast pabota Ne2 1o

TeMe «JeKTPOJIUTUUEeCKast 9.11-

17 https://m.edsoo0.rui/9RKLZDNUX
JUccoLyalys. XuMuuecKkue 13.11
peaki[iu B pacTBOpax»
OO0r11ast XapaKTepuUCTHKA 911

18 rajioreHoB. X¥MHuuecKye 153 11 https://m.edsoo.;u/NNYKYZF12
CBOMCTBA Ha TIpUMepe Xjopa '
Xnoposogopoz. CossiHas 16.11

19 KUCJIOTa, XUMHUUEeCKHe CBOMCTBA, 2 O' 11 https://m.edsoo.rut/CWVSHCD2M
ToJiyueHre, IpuMeHeHue '
ITpakTrueckasi pabota Ne 2 1o 16.11

20 Teme «[ToyueHue CosTHOM ) O. 11 https://m.edsoo.ru/PVEXIYWEG
KHMCJIOTBI, U3yUeHHe eé CBOMCTB» '
BbruriciieHusi o ypaBHeHUsIM 23.11

21 XUMHUYEeCKUX peaki[ui, ecivi OfuH 27' 11 https://m.edsoo.ru/4BISHO70F
13 peareHToB /JlaH B U30bITKe '
OO011jast XapaKTepUCTHKA 23.11-

22 . P P https://m.edsoo.rt/ VMWKERSEP
5/1eMeHTOB VIA-Tpymrisl 27.11
AnnoTrponHbie MoAUGMUKALIMU
cepbl. HaxoxgeHue cepbl U eé 30.11-

23 P 3K'a P https://m.edsoo.ru/CX10EU8PO
COeIMHeHUU B IIPUpoOJe. 4.12
XuMHUecKre CBOMCTBA Cepbl
CepoBozopof, CTpoeHue, 30.11

24 ¢dusmyeckre U XMMUUYECKHe 4 1'2 https://m.edsoo.rW/ECGX2B40W
CBOMCTBa '

. 7.12-

25 Oxcuppl cepel. CepHast KuC/oTa, https://m.edsoo.ru/ULRFLCHH1

(usnueckyie U XUMUUECKHe 11.12



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/9RKLZDNUX

CBOﬁCTBa, IMpUMeHeHNre

XYMUUeCKUe peakiuu, Jie)kale
B OCHOBE TIPOMBIIIIEHHOT'0

26 criocoba oty e CepHoi 7-12- https://m.edsoo.rt/H7FT3NON4
KUCJIOTBL. XMMHUUeCKoe 11.12
3arpsi3HeHue OKpYy Karollei
cpeAbl CoeIMHEHUsIMU Cephbl
BrIiuncieHne MaccoBoi 101 14.12-

27 https://m.edsoo.ru/HSJE186WN
BBIXO/la TIPOJYKTa peakLiuu 18.12
OO0r11ast XapaKTepuCTUKA
371eMeHTOB VA-rpymnmnsl. A30T, 14.12-

28 pacrpocTpaHeHue B IIpUPO/Je, 18.12 https://m.edsoo.rt/ WAHRMB976
¢dusnyeckre U XMMUUYECKHe
CBOUCTBa
AmMMuak, ero dusnueckre u 2119

29 XMMHUUYeCKHe CBOMCTBA, ) 5: 19 https://m.edsoo.ru/HZAYESF13
TNoJIyyeHre U NpUMeHeHe
[TpakTrueckasi pabora Ne 3 1o 21.12-

30 Teme «[ToyueHre aMMHaKa, ) 5: 19 https://m.edsoo.ru/JORP64IF]
V3yueHHe ero CBONCTB»
A30THas KUCJIoTa, eé

31 (du3uyeckre U XUMHUeCcKue ggg_ https://m.edsoo.ru/U2DYEDMYE
CBOWCTBA
Vicnonb3oBaHue HUTPATOB U
COJIell aMMOHMUSI B KaueCTBe 28.12-

32 MUHEPa/IbHbIX YI06peHuid. 30.12 https://m.edsoo.ru/SHBKCIQCB

XuMHUUecKoe 3arpsi3HeHue
OKDYKarolllel cpe/ibl



https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/H7FT3NON4

CoeJMHEeHUSAMU a30Ta

docdop. Okcug dochopa (V) u

33 ocopHas kucroTa, 11.01- https://m.edso0.ri/GDQJSO3WP
(du3nUeckre U XUMUUeCKue 15.01
CBOMCTBa, TI0JIy4yeHue
Vcnonb3oBanue ¢ocdaToB B
34 KatecTse IY,[HHepaHbHHX 11.01- https://m.edsoo.ru/UAZ3HUG5V
ya00peHuii. 3arpsi3HeHne 15.01
TIPUPO/IHOM cpefibl hocdaTamu
Yrnepop, pacripocTpaHeHue B 18.01-
35 npupoze, hbu3nvecKye u 22 01 https://m.edsoo.rt/DWOM6SUUL
XUMUUeCKUe CBONCTBa
Okcupp! yriepoga, ux
bu3nueckre U XuMHU4ecKue 18.01-
36 CBOMCTBA. DKOJIOTMUEeCKHe 29 01 https://m.edsoo.rt/OXQAPGNCF
1Ipo0JIeMbl, CBSI3aHHBIE C
okcugoMm yriepoga (IV)
N 25.01-
37 YrosbHas KUC/I0Ta U eé COMu 29.01 https://m.edsoo.ru/OHQHDG6IPA
ITpakTrueckasi pabora Ne 4 1o
TeMe "[losiyyeHue yryieKucaoro 25.01-
38 https://m.edsoo.rt/G2HZXQGC8
rasa. KauecteeHHas peakuys Ha 29.01
KapOoHaT-voH"
[TepBoHauasbHbIE TIOHATHUS 00 1.00-
39 OpraHUyYeCcKHX BelllecTBax Kak O 5: 02 https://m.edsoo.ru/30TIZ109Z
CoeJUHEHUSIX yTriepoja
. 1.02-
40 Kpemuuii 1 ero coesuHeHus https://m.edsoo.ru/75JXNHO0I8

5.02



https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/GDQJSO3WP

[TpakTuueckast pabora Ne 5.

Pelienue skcnepuMeHTaIbHBIX 8.02-

41 . https://m.edsoo.ru/O7E8D0D77Z
3a/1au 110 TeMe «BakHeliie 11.02
HeMeTasl/Ibl U UX COeJIuHeHUs»
KontposnbHast paborta Ne3 1o 8.02

42 TeMe «BakHell11ie HeMeTaJl/Tbl 1 1'1 02 https://m.edsoo.ru/S85J9UGH3
UX COeJUHEeHUs» )
OO0111ast XapaKTepuUCTHKA
XUMHYECKUX 37IeMeHTOB —
MeTa/yioB. MeTainueckasi CBsI3b 15.02-

43 https://m.edsoo.ri/XK1GYPCO1
Y MeTa/l/InuecKas 19.02
KPUCT/VIMYECKAs peléTKa.
du3nueckKre CBOMCTBA MeTaslJIOB
XUMHUYeCKre CBOMCTBa 15.02

44 MeTaJl/IOB. DJIEKTPOXUMUYECKUU 1 9' 02 https://m.edsoo.ru/Z7YRNPAEW
Psifi HaTIPSDKeHUH MeTaslsioB '
OO6r1me criocoObI TIOTyUYeHUsT
MeTa/oB. CriaBel. Beruncnenus 24.02

45 10 YpaBHEeHUSIM XUMHUUeCKUX 9 6. 02 https://m.edsoo.ru/G54GDQI2D
peax1uii, ec/ii OJuH U3 '
peareHTOB COZIEP)KUT TIpUMeCH

24.02-
46 IToHuaTue o KOppo3uu MeTal10B 26.02 https://m.edsoo.ru/4AFIGDOWOW
1.03-

47 [lesiouHbIe MeTaIbL 503 https://m.edsoo.ru/X1B4BPUW?2
OKcubl ¥ TUAPOKCUBI HATPUS U 1.03-

48 h AP A P https://m.edsoo.ru/Q4DX0G3U9
KaJiist 5.03



https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/O7E8D0D7Z

[MIenoyHO3eMeibHbIE METaJITbI —

9.03-

49 . . https://m.edsoo.rt/REOCDY0K6
Ka/bI[Ui 1 MarHUi 12.03
B 2 9.03-
50 DIHCHILIHE COCAHERMA https://m.edsoo0.ru/CIR96CMZA
KaJsbLys 12.03
15.03-
51 O6O6LHEHHE W cHcTemaTHIatA 5.03 https://m.edso0.1ru/O5PXGG1BE
3HaHUU 19.03
JKécTkocTh BO CIIOCOOBI eé 15.03-
52 TROCTE BOARL H ¢l o https://m.edsoo.rt/WFMBETTTP
yCTpaHeHust 19.03
[TpakTrueckasi pabora Ne 6 1o 22.03
53 teme "YKECTKOCTh BOJBI U ) 6. 03 https://m.edsoo.ru/NFIROKB8J
MeTO/b! eé ycTpaHeHus" '
. 22.03-
54 AntoMyuHUN 26.03 https://m.edso00.ru/9ZJ8RD1TV
A 7 04-
55 M(OTEpHEIE CBOHCTBA OKCHAA 1 5.04 https://m.edsoo.ru/NISKIIOJ5
TUAPOKCH/A 9.04
5.04-
56 JKeneso 904 https://m.edsoo.ru/F20NJR5SR
Okc OKC co 12.04-
57 KCHART, THADOKCHADI 1 COH 0 https://m.edsoo.ru/IRTUBLAMP
xesnesa (II) u xenesa (I1I) 16.04
O06o00611eHMe ¥ CCTeMaTH3a 12.04-
58 Hj HHE  crCTEMdTiSa e https://m.edsoo.ru/NAON6HGKZ
3HaHUM 16.04
[TpakTuueckast pabora Ne 7.
Perienue skcniepuMeHTaIbHBIX 19.04-
59 o https://m.edsoo.rt/ZN7G0QSMX
3a/1au 110 TeMe «BakHeline 23.04
MeTasl/Tbl ¥ UX COeJIUMHeHUs»
BbruncieHus Mo ypaBHEHUSIM 19.04-
60 XMMHUUECKUX peakLUii, ec/id OIMH 23' 04 https://m.edsoo.ru/AYD2HESTY

W3 pedreHTOB [1dH B U30BITKE WU



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/REOCDY0K6

COJZIeP’KUT IIPUMeCH.
Borunciienust MaccoBoi 1o1u
BbIXO/Ia MPOJYKTa peakLyu

61 O606LHeHHe 1 CneTeMaTIEanyA 1 26.04- https://m.edsoo.ru/B8BT9VTKOP
3HaHUU 30.04
KonrposnbHast paboTa Ne4 o 26.04

62 TeMe «BakHelIlIMe MeTaslibl U 1 3 O. 04 https://m.edsoo.ru/703C804GN
WX COeIUHEeHUSI» )
B 05-

63 erjecTsa o l\i[,aTepHaHbI ° 1 4.05 https://m.edsoo0.ru/OFI32JMTO0
TOBCEeIHEBHOW »KU3HU Ue/ioBeKa 7.05
X 4.05-

64 HMHqECKoeuganﬂgHeHHe 1 05 https://m.edsoo0.ru/9ANGYEYQI
OKpY>Katolllel cpejibl 7.05
P 05-

65 OJIh XHMIH B DELeHmn 1 10.05 https://m.edsoo0.ru/18Q203Y?28
9K0JIOTUYECKHUX ITPoOIeM 14.05
P 7 . 0600 05-

66 C3CPEHEIM YPOK © fu et 1 10.05 https://m.edsoo.ru/DT1BAS5U4
CYCTeMaTH3aLysl 3HaHUU 14.05
P % . 05-

67 €3CPBHBI YPOK 0606‘%“ eHme 1 17.05 https://m.eds00.ru/P52TJZNXV
CcUCTeMaTHr3aLus 3HaHUU 21-05
P % . 06006 17.05-

68 E3CPBHEI YPOK © \L,u eHmeH 1 05 https://m.edsoo.ru/TMK36TJIZG
CHUCTeMaTH3alys 3HaHUM 21-05

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/B8T9VTKOP

ITPOBEPAAEMBIE TPEBOBAHUSA K PE3Y/IBTATAM OCBOEHUSA

OCHOBHOU

OBPA30OBATEJ/IbHOM ITPOI'PAMMBI

8 K/IACC

Kop
NpoBepseMoro
pe3y/bTara

IIpoBepsiemMble MpegMeTHbIE Pe3yIbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOTO 0011iero o0pa3oBaHusA

1

[To Teme: «IlepBoHauasbHbIe XUMUUECKHEe TIOHSATHS»

1.1

pPacKpbiBaTb CMBIC/I OCHOBHBIX XWMWYECKUX TIOHATHN: arom,
MOJIeKy/la, XUMHUYEeCKHM 3/IeMeHT, TIPOCTOe BeI[eCTBO, CJI0KHOe
Bell|eCTBO, CMeCh (OJHOpOJHAas ¥ HeOAHOPOJHas), BaJeHTHOCTb,
OTHOCHUTe/IbHAsi aTOMHasi U MOJIeKy/sipHasi Macca, KOJIMYecTBO
BeI[eCTBa, MOJIb, MOJIIPHAasE Macca, MaccoBasi [J0JIi XUMHUYECKOTOo
3/IeMeHTa B COeJAMHEHUH, MOJSIPHBIA 00BEM, XUMHUUeCKas peakifus,
K/Jaccu(uKalvs  peakiuii:  peakUUd  COeJUHEHUs,  peaKkLUu
pa3/IOKeHUs], PeaklMd 3aMellleHusi, peakiuu oOMeHa, 3K30- W
9H/I0TEpMUYECKHe peakldd, TeryioBod 3(deKT peakiud, pacTBOpP,

MaccoBasi 10Jis BelljeCTBa (TIPOLIeHTHAasi KOHLIeHTpalusi) B pacTBOpe

1.2

W/IJTFIOCTPHUPOBATL B3dHMMOCBA3bL OCHOBHBIX XHWMHWYECKUX TIOHATUA H

TMPUMEHSATDL 3TU MOHATHSA IPU OIMMMCAHUU BEEeCTB U UX HPEBPaLLleHI/Iﬁ

1.3

HCIO0J/Ib30BaTh XMMHWUYECKYIHO CHUMBOJIMKY [JId COCTABJ/IEHUA (i)OpMYJ'I

BellleCTB U YPaBHEHUH XUMUYECKUX peakLyi

1.4

PaCKphbIBAaTh CMBICJI 3dKOHOB COXpaHEHHA  MdCCbl  BeIlecCTB,
MMOCTOAHCTBA COCTdBd, dTOMHO-MOJIEKYJ/IADHOI'O Y4Y€HHS, 3dKOHa

Agorazpo

1.5

OorpenesiaTb Ba/IEHTHOCTb dTOMOB 3/1eMeHTOB B 6I/IHaprIX

COoeIMHEeHUSIX

1.6

KJ'IaCCI/ICl)I/IL[I/IpOBaT]: XUMHWUYEeCKHe pedkKlun (HO UUCiI1y M COCTaBy

yUaCTBYIOIIMX B PeakLUU BeleCTB, 10 TerI0BOMY 3P QeKTy)

1.7

BBIUUCJIATD OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO U MOJISIPHYXO MacChl

Bell|eCTB




1.8

BBIUUC/IATE MdCCOBYHO [OJIIO XMMHYECKOr'o 3J/ieMeHTa II0 (I)OPMYJ'IG

coeJluHeHwUs,

1.9

BBIUNC/IATH MACCOBYIO JOJIKO BellleCTBd B paCTBOpe

1.10

MIPUMEHSITh eCTeCTBeHHOHAYUHble METO/Ibl TI03HaHUsI — HabJIrofieHue,
u3MepeHHe,  MoOJle/lMpOBaHUe,  JKCIiepuMeHT  (pealibHbIA U

MBbICJIEHHBIN )

[To Teme: «BakHeli1ve Npe/iCTaBUTeIM HEOPraHUUECKHX BeleCTB»

2.1

PacCKpbeIBaTb CMBIC/I OCHOBHBIX XHWMHUYECKHUX TTOHSITHM: OKCH[,

KHC/I0Td, OCHOBAHHKeE, COJIb

2.2

orpefiesisiTb TIPUHA/|IE)KHOCTh BeILleCTB K OIpe/ie/IEHHOMY K/accy

coeJiluHeHU 110 popMyJiam

2.3

K/IaCCU(ULIMPOBATh HEOPTaHUUYECKHe BeljecTBa

24

XapaKTepu30BaTh (OMUCHIBATH) OOIMe XUMHUYeCKHe CBOWCTBA
BellleCTB pas/IMUHbIX KJIACCOB, MOJTBEpKZas ONUCaHWe MpUMepamu

MOJIEKY/ISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PeakLii

2.5

MPOTHO3MPOBATH CBOMCTBA BemecTB B 3aBUCMMOCTH OT HX
Ka4eCTBEHHOI'o COCTdBd, BO3MO>XHOCTHU IIPOT€KaHHUA XHUMHUYECKUX

TIpeBpall{eHUH B Pa3/IMYHbIX YCIOBUSX

2.6

C/lefioBaTh  TIpaBW/IaM  TTOJIb30BaHUS  XUMUYECKOW TIOCYJOM W
nabopaTtopHbIM 000py/lOBaHMEM, a Tak)Ke IpaBWiaM oOpallleHusi C
BeIleCTBAMH B COOTBETCTBUM C HWHCTPYKLUSIMH TI0 BBITIOJTHEHUIO
7abopaTOPHBIX XUMHWUYECKUX OITBITOB TI0 TO/IYYeHHI0 U COOMPaHUIO
ra3oo0pa3HbIX BelecTB (BOJOpPOZAAa W KHUCIOpO/a), MPUTOTOBJIEHHIO
pacTBOpPOB C OMNpeJe/NéHHOM MaCcCOBOM [lojiel PacTBOPEHHOIO
BeIlleCTBa, MJIaHUPOBATh U TIPOBOUTh XUMHUECKHE SKCTIePUMEHTHI T10
pacrio3HABaHUIO PACTBOPOB IIleJiouel W KHUCJIOT C  TIOMOIIBIO

VH/IMKaTOPOB (/1aKMyC, (heHONI(TaenH, METUIOPaHX U [Ipyrue)

2.7

MMpOBOANTb paC‘—IéTBI 10 YPAaBHEHWIO XUMHUECKOH peakuuu

ITo Tteme: «Ilepuopnueckuid 3akoH u Ilepuoguueckas cucrema
xumuyeckux snemeHToB [I. M. Mengeneesa. CTpoeHue aTOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakiumn»

3.1

pacKpbIBaThb CMBIC/T OCHOBHBIX XMUMMUECKUX TMOHSTHM: SIIpO aToMma,
9JIEKTPOHHBIM CJIOM aTOMa, aTOMHas opOWTanb, pajuyC aToMa,

XUMHYEeCKasd CBSA3b, TIOJIApHad W HETIOJ/IApHASA KOBAJIEHTHAS CBA3b,




3JIEKTPOOTpULIATE€/IbLHOCTh, HWOHHAA CBA3b, HWOH, KdTWMOH, dHHOH,

CTerieHb OKHCJ/IeHUsA

3.2

KJ'IaCCI/ICl)I/IL[I/IpOBaTL XUMH4yeckKue 3/;1eMeHThI

3.3

OTMUCHIBATH M XapaKTepu3oBaTh TabmmuHyto ¢opmy Ilepuoguueckoit
CUCTeMbl XMMUYECKHUX 3/1eMeHTOB: pa3/uyaTb [OHATUS «I/1aBHast
nogrpyrma (Arpynma)» W «mobouHas mogrpyrma  (Brpyrma)»,

«MaJible» U «DO0JIbIINe» rnepuoabl

3.4

packpeiBaTh cMbIica Ilepuoguueckoro 3akoHa [.M. MeHpeneesa:
JIeMOHCTPUPOBAaTh TTIOHUMaHWe MepruoANYeCKOU 3aBUCUMOCTH CBOWCTB
XUMUYECKUX SJIEeMEHTOB OT UX TMojoxeHus B [lepuoanueckoit

cucreme

3.5

COOTHOCHUTb  0003HaueHWs, KOTOpble WMeEWTCI B  Tabsuile
«[lepromuueckass  cuUcTeMa  XUMHYeCKUX  3jaemeHToB  [I.U.
MeH/jefieeBa» C UKMCIOBBIMHA XapaKTePUCTUKAMM CTPOEHHSI aTOMOB
XMUMUUECKUX 37IeMeHTOB (COCTaB W 3apsy siapa, oO0Ilee YKC/Io

3JIEKTPOHOB U pacripeZie/ieHHe WX T0 3/IEKTPOHHBIM CJIOSIM)

3.6

ornpenessaTb CTereHb OKHUCJ/IeHUdA 5J/IeMEHTOB B 6I/IHapHI:>IX

CoeJMHEeHHAX

3.7

onpefensiTh BUJ XMMHUUECKOW CBA3U (KOBajleHTHasi U HOHHasi) B

HeOprdHU4YeCKUX COe JUHEHUAX

9 K/IACC

Kop
IpoBepsAeMoOro
pe3yjbTara

IIpoBepsiemMble MIpefMeTHbIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOTO 0011iero o0pa3oBaHusA

1

[To Teme: «BeljecTBo U XuMuUecKasi peakLiysi»

1.1

PaCKpbIBaTh CMBIC/I OCHOBHBIX XMMHYECKUX TIOHSITUHA: DPacTBOP,
3/IEKTPOJIUTBI, HEIIEKTPOJUTEI, 3JIEKTPOIUTHYECKas! [TUCCOLMALIUS,
peakjui MOHHOTO OOMeHa, KaTaju3aTop, XMMHUYeCKOe DaBHOBeCHe,
obpaTumbie U HeoOpaTHUMBbIe peakiuy,
OKHC/IUTETbHOBOCCTaHOBUTE IbHBIE peakLu, OKUC/TUTEJTb,
BOCCTQHOBUTE/b, OKWC/IEHHE U1 BOCCTaHOBJIEHHe, aJUIOTPOINS,
am(poTepHOCTb,  XMMHUecKass CBfi3b  (KOBa/leHTHas,  MOHHa,

MeTa/uIMyecKas), KpUCTa/UIMYecKas PpelIéTKa, CIylaBbl, CKOPOCTb




XMMUUeCKOM peakKuuu

1.2

WJIJIFOCTPUPOBATE B3dMMOCBA3b OCHOBHLIX XWMHYECKHUX TOHATUN U

MPUMEHATD 3TU IMOHATHSA IIPU OINMMCAHWU BEIEeCTB U UX Hp@BpaH_IEHI/Iﬁ

1.3

COCTaB/ISITh YpaBHEHUS 3/IEKTPOIUTUUECKON [AUCCOLMALIMA KUCJIOT,
iesioueid ¥ Cojieid, TOJiHble W COKpAlLEHHble YpaBHEHHUsl peakiuii

WOHHOr0 0OMeHa

1.4

PacCKpbIBaTh CYHIHOCTb OKHC/IUTE/IBbHO-BOCCTAHOBUTE/IbHBIX peaKuHﬁ

nocpeCTBOM COCTABJ/IEHUA 3JIEKTPOHHOI'O OasaHca 3TUX peaKL[I/Iﬁ

1.5

TIPOBO/IUTH PACUETHI 110 YPABHEHUIO XUMHUUECKOUW peakLnuu

ITo Temam: «Hemetasmibl U UX coeguvHeHWs:» U «MeTaibl U UX

CoeJUHeHUs»

2.1

XapaKTepu30BaTh (OMHCHIBATh) 00IIMe U crielipruecKrie XUMHUUeCcKre
CBOWCTBA IIPOCTBIX U CJIOXKHBIX BeLeCTB, MOATBep)KJas OlMCcaHHe
NpYMepaMH MOJIEKYJISIPHBIX ¥ MOHHBIX ypaBHEHUH COOTBETCTBYHOIIUX

XUMHUUYeCKHUX PeaKL[I/Iﬁ

2.2

COCTaBJIATb YpPdBHEHMHSA peaKL[HfI, MoATBEPXKAAIINX CYyLIeCTBOBdAHKE

reHeTUUeCKOM CBSI3U MeXAy BeleCTBaMU PA3/IMYHBIX K/1aCCOB

2.3

MPOTHO3MPOBATH CBOICTBa BelIeCTB B 3dBUCUMOCTU OT UX CTPOEHN,
BO3MOXXHOCTH TIPOTE€KAHUSA XUMHUUECKHUX HpeBpaH_IEHI/II;i B PA3/IMYHBIX

YCJIOBUSIX

24

CJlefioBaTh  TIpaBWJIaM  TTOJIb30BaHUSl  XMMUYECKOM TIOCYJIOM W
nmabopaTopHeIM 00Opy/IOBaHHEM, a TakKXe TpaBWaM OOparleHus C
BellleCTBAaMM B COOTBETCTBUM C MHCTPYKLUSIMH TIO BBITIOJTHEHUIO
nMabopaTOPHBIX XUMHWUYECKUX OITBITOB TI0 TOIYY€HUI0 U COOMPaHUIO

ra3o00pa3HbIX BelllecTB (aMMHUaka v yriaeKUC/I0ro rasa)

2.5

MIPOBO/IUTh  peaKIWM, TIOATBepXKJarole KauyeCTBeHHBIH COCTaB
pa3/IMUHBIX BeIleCTB: pAaClio3HaBaTh OINBITHBIM MYyTéM XJIOPU[-,
opomuza, uoaun,  KapboHaT, docdar, cuiuKar, CyJbdar,
TUJIPOKCU/IMOHBI, KaTMOHBI aMMOHHSI, MOHBI W3YUYEHHBIX METaJUIOB,

MPUCYTCTBYHOLLIKME B BOOAHBIX PACTBOPAX HEOPIdHUUECKHX BEILECTB

[To Teme: «Xumus ¥ OKpysKarollias cpesa»

3.1

PaCKpbIBATE  CMBICST  OCHOBHBIX  XMMHYECKHX TTOHSITHM: H,Z[K

BelleCTBa; KOPPO3Wsd METAJI/IOB

3.2

MMPpUMEHATL OCHOBHBIE OIlepaliin MBIC/TUTETEHOM AedaTe/IbHOCTH —




dHa/IM3 W CHUHTE3, CpaBHEHUE, 0606H.[6HI/IE, CUCTeMaTHU3alHIO,
BbISAB/IEHHME TIPUYMHHO-C/1€4CTBEHHBIX CBSI3eN — A1 U3ydeHud
CBOMCTB BelljeCTB U XHUMHUUECKHX peaKuHﬁ; €CTeCTBEHHOHAYyYHbIE
MeTOJbl II0O3HAHHA — HEI6J'II-O,Z[€HI/IE, Hn3MepeHue, MO/JeMpOBaHUE,

5KCIepUMEHT (peasibHbIN U MbIC/IEHHBIN)




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

8 KV/IACC

Kop

HpOBEpﬂEMLIﬁ 3JIEMEHT COAePKaHUA

1

HepBOHaqaanble XUMHUYeCKHe IMTOHATHUA

1.1

[Ipegmer xumud. Posib XMMHUU B >KU3HU 4YesioBeKa. XMMUSI B CHUCTeMe HayK.
Tena u BeljecTBa. Pur3nueckre CBONCTBA BeIleCTB. ArperaTHOe COCTOsIHUE

BeIIleCTB

1.2

ITousaTue o MeTO[aX IMO3HaHUA B XMMHHU. YucTelie BelecTBa U CMeCH. Crioco0bI

pasjiefieHusi cMecel

1.3

ATOMBI WU MOJIEKY/JIBI. Xumuueckye 3jieMeHTbl. CHMBOJLI  XMMHUECKHX

571eMeHTOB. [IpocThble U C10’KHbIe BelljecTBa. ATOMHO-MOJIEKY/ISIPHOe YueHNe

1.4

Xumuueckas Q)OPMYJ'IEL BaneHTHOCTE aTOMOB XHMHUUECKHUX 3/IEMEHTOB. 3aKOH
ITIOCTOAHCTBA COCTaBa BelleCTB. OTHOCUTeNbHas dTOMHas Macca.
OTHOCUTeLHas MOJIEKYJ/IApHAasaA Macca. MaccoBas A0JId XUMHUUYEeCKOro 3jieMeHTa

B COeJMHEHUUN

1.5

KomuuectBo BemectBa. Mosnb. MonsipHasg Macca. B3auMocBsi3b KOJ/IM4ecCTBa,
Maccbl U 4YMCaAa CTPYKTYPHBIX e/MHUL] BellecTBa. Pacuétbl mno ¢opmynam

XUMHUUYeCKHUX COE,Z[I/IHEHI/II\/JI

1.6

dusnueckue U XUMHYeCKue siBjleHWs. XUMUYecKasl peakljusi U eé IpU3HaKU.
3aKOH CcOXpaHeHHUsl Macchl BelljecTB. XMMuUUecKre ypaBHeHUs. Knaccudukanys

XUMUYECKHMX PeaKI[ui (CoeMHeHUs], Pa3/IoXKeHUs, 3aMellleHus, 0OMeHa)

1.7

XUMHUUYeCKU# IKCTIePUMEeHT: 3HAKOMCTBO C XUMHUUYEeCKOU MOCY/I0M, C TIpaBU/IaMu
paboTel B mabopaTopud W TpHéMamMH oOpaijeHusi C JlabopaTOPHBIM
obopy/ioBaHMeM, W3yueHHe W OIMucaHue (U3NUeCKUX CBOWCTB 00pasioB
HeOpraHWueCKUX BelllecTB, HabmogeHWe (u3nyeckux (T/1aB/ieHHe BOCKa,
TasiHUe JibJla, paCTUpaHKe caxapa B CTYIIKe, KATIeHHWe U KOH/IeHCalusi BObI) U
XUMHUeCKUX  (TOpeHWe  CBeud, TIpOKa/MBaHHe  MeJHOW  IPOBOJIOKH,
B3aMMO/IEMICTBHE Mejla C KHCJIOTOW) sIB/IeHWH, HaOJIIo/[eHHe W ONHMCAaHUe
MPU3HAKOB TIPOTEeKAaHUsS XWMHUYECKHUX peakluid (pasno)keHHe caxapa,
B3aMMO/IEMICTBHE CEPHOM KHCIOTBI C XJIOPHAOM Oapusi, pa3/ioKeHHe
rugpokcuaa meau(ll) npu HarpeBaHWH, B3aMMOJENCTBHE Kejle3a C paCTBOPOM

comu meu(Il), n3yuenue crioco6oB pasjesieHHsi cMeceit (C TTOMOIIbI0 MarHUTa,




¢buwibTpOBaHWe, BbIMlapMBaHWe, AUCTWUIALIMS, Xpomarorpadusi), TpoBejeHHe
OUMCTKY TTIOBApEHHOM COJH, HaOJTIO/IeHre U OTTUCAHKe Pe3yJ/IbTaTOB TIPOBe/IeHUs
OTbITa, WUTIOCTPUPYIOLLET0 3aKOH COXpaHeHWsi MacChl, CO3ZlaHHe Mo/esieit

MOJIeKy1 (11apOCTeP>KHEBbIX)

BakHeli111e nipe/icTaBUTe/IM HEOPraHUYeCKUX BelleCTB

2.1

Bo3ayx — cmech rasos. CocraB Bo3gyxa. Kuciopog — 31eMeHT M IIpoOCToe
BelllecTBO. HaxoykzieHue Kuciopoja B mpupojie, ¢usnyeckrue U XUMHUUECKUe
cBoMcTtBa (peakiuu ropenust). Okcuzpl. ITpuMenenue kuciaopoga. CriocoObl
TOTy4eHHsT KHUCA0posia B J1abopaTopu U TPOMBIIIIEHHOCTA. KpyroBopoT

KUC/I0po/ia B ipupozie. O30H — anoTporHas MoArudUKaLus KUciopoza

2.2

TernoBoit 3¢ deKkT XMMHUUeCKON peakiliuM, TEPMOXUMHUUYECKUe YpaBHeHUs, 9K30-
Y SH/I0TepMUYeCcKre peakiiuu. TOMIMBO: yroJib U MeTaH. 3arpsi3sHeHue BO3/1yXa,

ycuseHre TapHUKOBOTO 3¢ deKkTa, pa3pylieHre 030HOBOTO C/I0sI

2.3

Bogopog, — anemeHT 1 mpocroe BeljectBo. HaxoxxzeHue Bofopoja B NPUPOZe,
¢u3rueckre W XMMUYECKWe CBOMCTBA, TPUMeHEeHHe, CIIOCOObI TOTydYeHMUs.

KucnoTe! u comu

2.4

MonsipHbiii 06bEM Tra30B. PacuéThl 1o XUMUUECKHUM ypaBHEHUSIM

2.5

®usnueckue CBoOWCTBa BOJbl. Bojga Kak pacTBopuTesib. PacTBOpBI.
HacslmieHHble 1 HeHachIeHHbIe PacTBOPLI. PacTBOpMMOCTE BelecTB B BOJeE.
MaccoBasg [ion11 BelecTBa B pacTBope. XHMHYECKHWEe CBOMCTBA BOJPBI.
OcHoBaHud. Posb pacTBOpOB B IpUPOJe U B JKU3HU uejioBeKa. Kpyrosopor
BOAbl B TIIpUpofie. 3arps3HeHue IIPUPOJHBIX BoZ. OxpaHa U OUYMCTKa

TIPUPO/IHBIX BOJ,

2.6

Knaccudukanys HeopraHuueckux coeauHeHui. Oxcugbl. Knaccudukaims
OKCHUJIOB: coseobOpa3ytoifie (OCHOBHBbIE, KHUC/IOTHbIE, aM(OTepHbIE) W
Hecosieobpa3yromue. HomeHKnatypa okcuioB. Pusnueckre W XUMHUECKUe

cBOMCTBa OKCcH/OB. [ToyueHre OKCUOB

2.7

OcHoBanus. Kraccudukauysi OCHOBaHMM: IIEI0YM W HEpacTBOPUMBIE
ocHoBaHUsl. HoMeHKk/naTypa ocHoBaHuM. Pu3nyeckre U XUMUUeCKUe CBOMCTBA

ocHoBaHu. [TonyueHne ocHOBaHNM

2.8

Kucnotsl. Knaccudpukanms kucior. HomeHknatypa KuUciaoT. ®usnueckue U
XUMHUYecKre CBOMCTBA KucaoT. Psig aktuBHocT Meta/uioB H.H. Bekerora.

[TonyueHue KUC/IOT

2.9

Com1. HomeHksatypa coseil. ®du3nyeckde ¥ XUMHUECKHe CBOWCTBA COJeH.




[TonyueHnue cosei

2.10

I'eHeTHUecCKas CBSI3b MEXAy KildCCaMU HeEOPraHUYeCKUX COE,E[I/IHEHI/II‘/JI

2.11

XUMUYECKMM  SKCIIEDUMEHT: KaueCTBEHHOe Ompejie/ieHHe  COJieprKaHust
KUC/IOpOJia B BO3ZyXe, TMoOjaydyeHHe, coOMpaHWe, pacrio3HaBaHWe U HM3y4yeHHe
CBOWCTB KUC/IOPO/a, Hab/roleHre B3auMO/IeMCTBHUS BeleCTB C KUCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHUS U TIpeKpallleHusi ropeHus (Tio)kapa), 03HaKOMJIeHUe C
oOpasljaMyd OKCH/IOB M OIKMCAaHWe WX CBOKMCTB, II0O/ydyeHHe, coOUpaHue,
pacrio3HaBaHWe W HW3ydyeHHe CBOMCTB BOJOpoAa (ropeHue), B3aUMOJeWCTBUE
Boziopoza ¢ okcuzpoM Menu(1l) (Bo3MOXKHO MCITO/IBb30BaHWe BHeOMaTepUasoB),
HabsozieHre 00pa3lioB  BellecTB KOJWYeCTBOM 1 MoOJb, HCC/Ie[OBaHUe
0COOEHHOCTeM pAaCTBOPEHHWS BeL[eCTB C Pa3UYHOM PAaCTBOPHUMOCTHIO,
TIPUTOTOBJ/IEHWE PACTBOPOB C OIpefie/IEHHONM MacCOBOM [j0/iel paCTBOPEHHOIO
BellleCTBa, B3aUMOJEWCTBUE BOJbl C MeTa/uylaMd (HaTpyueM W KajbLieM)
(BO3MOXKHO MCIO/b30BaHWe BUJEOMaTepuasaoB), OIpeJereHde pacTBOPOB
KUC/IOT W 1I[eJioueil C TOMOIIbI0 HMHAUKATOPOB, HCCAe/j0oBaHHe 00pa3ilioB
HEOPraHWYeCKUX BeIIeCTB PAa3/MUHBIX K/acCoB, HaO/rOfleHue W3MeHeHUs
OKpPaCKM HWHJMKaTOpPOB B pacTBOpax KWUCJIOT U LIe/04yel, H3ydyeHue
B3aumo/eiicTBusi okcuga meau(Il) ¢ pacTBopom cepHOM KHC/IOTBI, KUC/IOT C
MeTasylaMU, peakijuii HelTpaniu3aljyy, NoyyeHrue HepacTBOPUMBIX OCHOBaHUH,
BbITECHEHHWE OJHOrO0 MeTaina JApPyrMM U3 pacTBopa CO/W, pelleHue
9KCTIepUMEeHTaIbHbIX 3a/lau 10 TeMe «BajkHelllMe Kaacchl HeopraHUUeCKUX

COoeTMHEHUI»

[Teproanueckuii 3akoH U [leproanueckas cucTeMa XMMUUECKUX 3/1EMEHTOB
O.N. Menpeneesa. CtpoeHre aTOMOB. XvMU4YeCKas CBA3b. OKHC/IUTE/IbHO-

BOCCTaHOBUTEJ/IbHbIE PedKIIUKN

3.1

IlepBble TOMBITKM KaacCU(pUKaLMM XUMHUYeCKUX 3jeMeHTOB. IloHsTHe O
IpyMnIax CXOAHbIX 37eMeHTOB (Ille/IoUHble U IIjeJIOYHO3eMe/IbHble MeTaslfbl,
rajioreHbl, WHepTHble Ta3bl). DJieMeHThbl, KOTopble 00pa3yloT amdoTepHbie

OKCH/IbI U TUZIPOKCU/IbI

3.2

[Teprognuecknii 3akoH. ITeproanueckas cuctema XUMUYeCKUX 1eMeHToB [ 1.
MeHpeneeBa. KopotkonepuogHas U JJIMHHOTIepUOJHAS (hopmbl
[Tepyofnueckoid CUCTEMBI XUMHUUYeCKUX 3jieMeHTOB [I.MI. MeHjeneeBa.
[Teproabl ¥ rpynnel. @U3MYECKUMM CMBIC/ MOPSIAKOBOIO HOMepa, HOMEDOB

repuo/a v rpynibl 371eMeHTa

3.3

Crtpoenue atoMmoB. CocTaB aTOMHBIX szep. M3oTomnbl. OnekTpoHbl. CTpoeHue




3/IEKTPOHHbIX 000/10ueK aToMOB TepBbIX 20 XUMHUYECKHUX 3/IeMEeHTOB
[Tepnopgnueckon cuctemsl [I.J1. MeHzeneeBa. XapakTepruCTUKa XUMHYECKOIO

371eMeHTa 10 ero rnosioxkeHuto B [lepuoguueckoii cucreme /1.M1. MeHjeneeBa

3.4

3aKOHOMepHOCTI/I N3MEHEHWA pauyCd dTOMOB XWMHUYECKUX 3JIEMEHTOB,
MeTa/UITMUeCKUX W HeMeTa//TMUeCKUX CBOMCTB IIO rpymnrmnaM ¢ I1epruojam.
3HaueHue HepI/IOAI/I‘—IeCKOFO 3dKOHd K HepHOﬂquCKOﬁ CUCTeMbl XUMHNUEeCKHUX

3/IeMeHTOB /11 pa3BUTHUSl HayKW U MpakTUKU. .M. MeHze/neeB — y4éHbIA U

rpakiaHH

3.5

Xumuueckass CBsi3b. KoBajieHTHas (HO]'IHPH{:IH n HeHOJIHpHaH) CBA3b.

SJIEKTPOOTPI/IL[EITEIIBHOCTI) XUMHUECKUX 3/1eMeHTOB. IOHHasi CBSI3b

3.6

Crenedb okucaeHus1. OKUC/IUTe/TbHOBOCCTAHOBUTEILHEIE peaKLuu. HpOL[ECCI)I

OKHCJ/IeHUSI U BOCCTaHOBAeHU. OKHMC/IMTe/NIN U BOCCTaHOBUTE U

3.7

XUMUYeCKU HSKCTIepUMEeHT: u3ydyeHHe 00pa3lioB BeIIeCTB MeTajioB M
HeMeTasl/IOB, B3aUMO/eiCTBUe THUJPOKCH/A LIMHKAa C pacTBOpaMu KUCIOT U
1je/i0ue, IpoBe/ieHNe OMbITOB, WIIIOCTPUPYIOLUX MPHUMepPbl OKUC/IUTE/NTbHO-

BOCCTAaHOBHTE/IBbHBIX peaKL[I/Iﬁ (FOpEHI/Ie, peaKLK pa3/10’KeHU4, COGAI/IHEHI/IH)

9 K/IACC

Kopg

IIpoBepsieMblii 3/IeMeHT CO/iep)KaHUA

BeiectBo 1 xumuyeckas peakuus. Ilosropenue

1.1

[Tepnoguuecknii 3akoH. [lepyuogyueckast cuctema XMMU4YeCckux 3emMeHToB [1.11.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOWCTB
XUMHUUYECKUX 3/IeMEeHTOB IIepBbIX TPEX IIepPUOZOB, Ka/lus, KajabLus U HX
COeJMHEHUM B COOTBETCTBUM C IIOJIOK€HMEeM 371eMeHTOB B [lepuoguueckon

CHCTeEME U CTPOEHHEM NX aTOMOB

1.2

CrpoeHue BelecTBa: BU/bl XWUMHUUYECKOW CBS3U. THUIbI KPUCTAIIMUECKUX
PEIIETOK, 3aBUCMMOCTh CBOMCTB Bell[eCTBA OT TUMAa KPUCTA//TMYECKOM PeIéTKH
Y BUJla XuMuyeckou cBsizu. Knaccudukaliyis 1 HOMeHK/IaTypa HeopraHn4ecKux
BellleCTB (MeXyHapOAHasi U TpYBHUa/bHas1). XWUMHUUECKHe CBOMCTBA BeLeCTB,
OTHOCALLMXCSI K  Ppa3/IMUHbIM  KjaccaM HeopraHW4eCKHMX COeJuHEeHUH,

reHeTruyecCKas CBs3b HEOPraHNMYeCKHX BeIeCTB

1.3

Knaccudukarys xuMryeCcKUx peakliyii 10 pas3/IMuHbIM MpU3HaKaM (10 UMy U

COCTaBY YuacCTBYIOUIMX B peakLMU BeleCcTB, MO0 TeIlioBoMy 3ddekrty, 1o




V3MEHEHUIO CTereHell OKHUC/IeHUs] XMMHUYeCKUX 3/IeMeHTOB, 110 00paTMMOCTH,
10 yvyaCTHIO KaTaiusaTopa). OK30- M 3SHAOTepMHUeCKHe  peakLiUy,

TEPMOXUMHUYECKHE YDaBHEHUS. ITonsTue o CKOpPOCTH XUMUUECKOU peakKuun

1.4

ITonaTue o6 O6paTI/IMbIX n HEOGPaTI/IMBIX XUMHWUYECKUX peaKlUAaXx. ITonsiTue o
FOMOT'€HHBIX WU I'€TE€POreHHbIX pedKIUAX. IToHsiTHEe O XMUMHUECKOM PaBHOBECHH.
CDaKTOpr, B/IMAIOIHE Hd CKOPOCTb XUMHUECKOH peakKliihn MW TI10JI0KeHHe

XHMMHNYECKOI'0 paBHOBeCHA

1.5

OKUC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE  peakLiuH, 3J1eKTPOHHBIN banaHc
OKMCJ/INTeIbHO-BOCCTAHOBUTE/ILHOM  peakiuu.  CocTaBjieHWe  ypaBHeHUU
OKHC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIX peakLMi C UCMO0/b30BaHUEM MeToja

3/IEKTPOHHOTO OanaHca

1.6

Teopusi 371eKTPOIMTUUYECKON [UCCOLMALIMN. DJIEKTPOIUThI U HE3IeKTPOJIUTHI.
Kartronbl, aHMOHBI. MeXaHW3M JUCCOLIMAI[MH BeIeCTB C pa3TUUYHbIMU BHAAMU
XUMU4eckol cBsi3u. CreneHb auccorarvi. CUibHbBIE U Clabble 3/1eKTPOJIUTHL.
Peakijum MOHHOTO OOMeHa. Y C/IOBUSI TIPOTEKAHUSI peaki[iii MOHHOTO OOMeHa,
TIOJTHBIE U COKpallléHHbIe WOHHbIE ypaBHEHWs peakiuidl. CBOMCTBa KHCJIOT,
OCHOBAaHMH U COJIe B CBeTe TIPe/CTaBlIeHUH 00 3IeKTPOIMTHYECKOMH

nvccolmaly. KauectBeHHble peakijiy Ha MOHbIL. [ToHsITHe 0 TUApO/M3e Coen

1.7

XUMUYEeCKUM SKCIIEPUMEHT: O3HAKOMJIEHHE C MOZE/ISIMA KPUCTa/UTMUeCKUX
pelléTOK HeopraHWyecKuX BeleCTB — MeTa/y/IoOB U HeMeTas/uioB (rpaduta u
ajiMasa), CJIOKHBIX BeIecTB (X/0pHAa HaTpHs); UCCIefoBaHHEe 3aBUCHMOCTH
CKOPOCTH XUMHUECKOW peaklud OT BO3/E€HCTBHUS pa3MWyHbIX (HaKTOPOB;
WCCeJOBaHWe  3JIeKTPOTIPOBOJHOCTH  pPacTBOPOB  BeIIeCTB,  Mpoijecca
JIMCCOIMAllM  KUC/IOT, IIe/ioueld W cojeit  (BO3MOKHO —HCIIO/Tb30BaHUe
BU/IEOMaTepUasioB); TPOBeJieHWe OMbITOB, WIIIOCTPUPYIOLIUX TPU3HAKU
TIPOTEKaHHsI peakiliuii HOHHOTrO obMeHa (oOpa3oBaHHe OcCajiKa, BbIJe/IeHHe ra3a,
oOpa3oBaHMe BO/Ibl); OIBITOB, W/UTFOCTPUPYIOIIUX TPUMEPhl OKHCIUTETHHO-
BOCCTAHOBUTE/bHBIX peakiyii (TopeHHe, pPeakIuM pa3/io’KeHUs, COeJUHEeHMS);
pacro3HaBaHye HEOPTaHWUeCKUX BEIeCTB C TIOMOII[bI0 KaueCTBEHHBIX PeaKLni

Ha WMOHBI; peleHUEe SKCIIEPUMEHTA/IbHBIX 3a4a4

HemeTanne! u ux CoearMHEeHUA

2.1

OOiast  xapakrepucTuka rasoreHoB. (Oco0OeHHOCTH CTpPOeHHsT aTOMOB,
XapakTepHble cTereHu okucieHusi. CTpoeHue U ¢pu3nueckre CBOMCTBA MPOCTHIX
BellleCTB — rajoreHoB. XuMHYeCKWe CBOMCTBa Ha IIpUMepe  XxJjopa

(B3aMMO/IeliCTBUEe C MeTas/ulaMM, HeMeTa/lJlaMH, IefiodyaMu). XJI0pOBOOPO/I.




CossiHas KUC/I0Ta, XUMUYeCKHe CBOMCTBA, MO/ydyeHue, NpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOZOPO/A Ha OpPraHU3M 4YesioBeKa. BakHellilne XI0pUbl U UX

Haxo’K/[eHHe B MpUpo/ie

2.2

OO0ijasi xapakTepucTyika 3/eMeHToB VIA-rpyrmimel. OcoGeHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble cTerleHW okucyieHusl. CTpoeHWe U (u3nuecKue CBOMCTBA
MPOCTBIX BeIIeCTB — KHUC/IOpOJa U Cepbl. AJUIOTPOMHbIE MOAUMUKALIUU
KUCTIOpoZia U cepbl. XWMHYecKWe CBoicTBa cepbl. CepoBOJOpPOJ, CTPOEHME,
busnueckre W XUMUYeckue CBoMCTBa. OKCH/bI Cepbl Kak TpeJCTaBUTeNN
KHCTOTHBIX OKCHJ0B. CepHasi KUC/IOTa, pU3MUecKre U XUMHUUeCcKhe CBOMCTBA
(oOuMe Kak Tpe/CTaBUTENs Kjlacca KUACIAOT U crelududeckue). XUMHUECKHe
peakiiu, Jie)kalye B OCHOBE TMPOMBILUIEHHOTO Criocoba TMOoy4YeHusi CepHOM
KucnoTel. IlpumeHenre. Cos CepHOM KHC/IOTHI, KaueCTBeHHas peakius Ha
cynbbhaTt-uoH. HaxoxkaeHue cepbl U eé coeJuHEHUM B Tpupoje. XUMHUUeCKoe
3arpsi3HeHUe OKpY’Karollleil cpe/ibl COeMHEeHUSIMU Cepbl (KUCIOTHBIE [OXKIH,

3arpsi3HeHUe BO3/yXa U BOJJOEMOB), CTIOCOOBI €ro Mpe[0TBpaIlleHuUsT

2.3

OOmmasi xapakTepucThKa 37eMeHTOB VA-rpynmbl. OcCOOeHHOCTH CTpPOeHHUS
aTOMOB, XapaKTepHbIe CTeleHU OKUC/IeHusl. A30T, paclipoCTpaHeHHe B MPUPOJe,
¢du3nyeckre U XMMUUeCKre CBOMCTBA. KpyroBopoT a3oTa B npupozie. AMMHUaAK,
ero ¢usnueckre M XMMHUUeCKHWe CBOWCTBa, MosiydyeHue U npumeHeHue. Coau
aMMOHHUSI, UX (QuU3MYecKue W XMMHUYEeCKHe CBOMCTBA, [pUMeEHeHUe.
KauecTBeHHasi peakijusi HA MOHbI aMMOHMs. A30THasi KMCJ/IOTa, e€ ToydyeHue,
bu3nueckre W XUMHUeCKHe CBOWMCTBa (00I[ue Kak TIpe/CTaBUTENs Kjacca
KUACIOT U crneur¢uryeckue). Vcnonb3oBaHWe HUTPAaTOB M COJeld aMMOHMS B
KauecTBe MUHEPaJbHbIX yJ00peHuil. XuMUueckoe 3arpsisHeHWe OKpYyyKarolei
cpeJibl COeJUHEHUSIMU a30Ta (KUCIOTHbIE 10X/, 3arpsi3HeHre BO3/yXa, MOYBbI

Y BOZI0EMOB)

2.4

docdop, amnorpornHbie MoauduKalmu docdopa, Pusnueckre U XUMUUeCKHe
cBoiictBa. Okcup docdhopa(V) u dochopHas KucioTa, ¢du3mdeckue u
XUMHUUeCKUe CBOMCTBa, moayueHue. Mcronb3oBaHue (ochaToB B KauecTBe

MUHepaJIbHBIX YA00peHuit

2.5

OOmjasi xapakTepucTyika 37eMeHToB IV A-rpyrimbel. Oco0eHHOCTH CTpPOeHHUs
aTOMOB, XapakKTepHble CTelleHu OKHUC/IeHUs. YTJepoJ, as/uIoTPOIIHbIe
MoAW(UKaLMK, pacrpocTpaHeHWe B Mpupoje, ¢ur3NuecKrhe U XUMHUUeCKue
cBoiictBa. Azicopbuus. Kpyrosopot yrneposa B npupoge. OKCHABI yriieposa,
VX (U3Myecke W XUMHUUECKHWe CBOMCTBA, [€MCTBHE HA >XUBbIE OPraHU3MBI,

MoJiydyeHre W rNpruMeHeHue. DKOJOruyecKue HpOﬁJ’lEMbI, CBsA3dHHbIe C OKCHIOM




yrnepoga(IV); rumoresa ri06anbHOTO TMOTeIUIEHUs K/aUMaTa; IapHUKOBBIN
5QQexT. YrospHas KHUCAOTA U €€ CoMu, WX (U3UYecKhe M XUMHUUEecKue
CBOMCTBa, TOMy4yeHHe W TpUMeHeHWe. KauecTBeHHasi peakijuss Ha KapOoHart-
WoHBbI. Vcnonb3oBaHue KapboHATOB B ObITY, MeJWIMHE, MPOMBILIIEHHOCTH U

CeJIbCKOM XO3SIUCTBe

2.6

[TepBOHauanbHBIE TIOHATHS 00 OpraHWUYECKUX BelecTBaX KaK O COeAUHEeHHUsIX
yriaeposa (MeTaH, 3TaH, 3TWIEH, alleTWIeH, 3TaHO/, [JIMLEPUH, YKCyCHas
Kkucsiota). VIX coctaB M xvMuYeckoe cTpoeHue. [IoHsATHe O OHOIOTHUECKH
BaXHBbIX BeI[eCTBAax: >XHUpaX, OesKax, yrjieBoJaXx — W HUX POJU B JKU3HU
yesioBeKa. MaTepuanbHOe €QUHCTBO OpraHWYeCcKMX U HeopraHu4yecKuxX

coeJIMHEeHUM

2.7

Kpemuwuii, ero ¢usnueckue ¥ XUMHWUYECKHe CBOKMCTBa, TIIO/yueHHe WU
npumeHeHure. CoequHeHUs] KpeMHUs B mipupoje. OOiue mpezcTaBieHus 00
okcuzie kpemuusi(IV) v KpemHueBow KuciaoTe. CUIMKAThI, UX WCIIO/Ib30BaHLe B
OBITY, MeULMHE, TIPOMBIILIEHHOCTH. Ba)KHEeHIIMe CTPOUTE/TbHBIE MaTepHasIbL:
KepaMUKa, CTeK/IO, IIeMeHT, 0eToH, xese300eToH. [Tpobsembl Ge30macHOTo

HCII0J/Ib30BaHHWA CTPOUTE/IbHBIX MdT€PHUa/IOB B HOBCE,E[HEBHOI‘/JI JKU3HH

2.8

XUMHYeCKUil SKCIIepUMEeHT: u3yuyeHre o00paslioB HeopraHW4yecKHxX BelecTB,
CBOMCTB COJISTHOW KHUCJIOTBI; MPOBEJleHHEe KaueCTBEHHbIX peakl[Md Ha XJIOpU[-
WOHbI U HaO/oZileHWe TIPU3HAKOB WX TIPOTeKaHUs; OMbIThl, OTpakarollye
¢u3nyeckre U XMMUYeCKHe CBOMCTBA I'ajlOTeHOB U UX COeIMHEHUN (BO3MOXKHO
WCII0/Tb30BaHUE BHU/IeOMaTepHasioB); O3HAKOMJIeHHe C o0pa3ljaMd XJIOPH/IOB
(rasoreHu/IoB); O3HaKOM/eHHWe C oOpasuamu ceppl U €€ CoefMHEHUSIMU
(BO3MOXXKHO — WCTIO/MB30BaHME —BHJeOMaTepuasnoB); HaO/MoOAeHHe Tpolecca
obyrnvBaHus caxapa Ioj, /eiCTBUeM KOHLIEHTPUPOBAaHHOM CEepPHOW KHCJIOTHI;
M3yueHre XUMHUYeCKUX CBOWCTB pa30aB/ieHHON CEPHOM KHC/IOTHI, TIPOBe/IeHHUE
KaueCTBeHHOW peakluM Ha cynbdar-uoH U HabmojeHue TpU3Haka eé
TpOTeKaHusI; 03HaKoOMJIeHHe C (hrM3uUuecKUMU CBOMCTBaMH a30Ta, docdopa U ux
coefvHeHWH (BO3MOXKHO WCIIO/Ib30BaHWEe —BHeOMaTepyanoB), obpa3uamu
a30THBIX U docopHBIX yA00peHu; moayueHue, cobrpaHue, paclio3HaBaHUe U
V3yueHHe CBOWCTB aMMMakKa; IpOBe/leHHMe KaueCTBEHHBbIX peakluii Ha HOH
aMMOHUA U QocaT-MOH ¥ U3yueHHWe TIPU3HAKOB HX I[POTEKaHMUs,
B3aUMO/IeMICTBUE KOHLIEHTPMPOBAHHOW a30THOM KUC/OTHI C MeZibio (BO3MO’KHO
VICTI0/Ib30BaHVe BHJEOMaTepuasioB); U3yueHue MoJerneld KpUCTa/yInyecKux
pelléToOK anmasa, rpagura, Qy/ulepeHa; O3HaKOM/IeHWe C IIpPOLeCcCOM

azicopOIy pacTBOPEHHBIX BELeCTB aKTUBHPOBAHHBIM VIJIEM U YCTPOWCTBOM




MIPOTHUBOTa3a; TojyueHue, cobuWpaHUe, pacrio3HaBaHHWe W H3yueHHe CBOMCTB
YIJIeKUC/IOTO Ta3a; IpOBeJieHWe KaueCTBEHHBIX peakuid Ha KapOoHaT- u
CWIVMKAT-MUOHbl W H3yuyeHWe I[IPU3HAaKOB MUX I[IPOTeKaHHWs; O3HaKOMJIEHHWe C
MPOAYKLMeN CUIMKATHOW MPOMBILUIEHHOCTH; pelleHre >SKCIeprMeHTa/lbHbIX

3d/ia4d 110 TeMe «BaxxHee HeMeTalIbl U X COeIMHEHU S

MeTtannsl ¥ UX CoeIMHEeHUA

3.1

OO011jasi XxapaKTepHUCTHUKa XMMUUECKUX 37IeMEHTOB — MeTa/I/IOB Ha OCHOBaHUM UX
rnosiokeHuss B [lepuoguueckoid cucTeMe XUMHUeCKUX 3aemeHTOB [I.U.
MeHgeneeBa u cTpoeHust aToMoB. CTpoeHHe MeTa/l/IoB. MeTasinyeckast CBsi3b U
MeTa/l/inuyeckasi KpUCTa/yinyeckasi peléTrka. OJIEKTPOXUMUYECKUH  psifj

HarpsbKeHUM MeTaslyioB

3.2

du3nyeckre U XMMHUUECKHe CBOWCTBA MeTanioB. OO6iue criocoObl TOmyueHust
MeTasiioB. TIOHSTHE 0 KOPPO3UH METa/I/IOB, OCHOBHBIE CTIOCOOBI 3allUThI X OT
koppo3un. CriaBbl (CTasb, YyTyH, AFOPATFOMUHNN, OPOH3a) U UX MPUMeHeHHe B

6bITy W TIPOMBIIIIJIEHHOCTH

3.3

[ITenouHble MeTas/uibl: MosnokeHwe B [lepuojyyeckold cUCTeMe XMMHYECKUX
snemeHToB [I.J1. MeHzeneeBa; CTpoeHUe UMX aTOMOB; HaxXOXK[eHUe B IpUpoJe.
dusnyeckre U XMMUUeCKHe CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCuzbl 1
TUJPOKCUAB! HAaTpusi U Kamud. IIprMeHeHue Ije/IOUHBIX MeTa//IOB M MX

coeJIMHEeHUM

3.4

[[leniouHO3emMelbHBIE  MeTa//Ibl MarHuk W KajblL[MW: TOJIO)KeHWe B
[Teproanueckoi cucteMe XUMUUecKux 37eMeHTOB [1.11. MeHziesieeBa; CTpoeHHe
WX aTOMOB; HaXxOXJeHWe B mpupofe. Pusnueckue U XHMMHUUECKHe CBOMCTBA
MarHusi U Kajablys. BakHeliue coefuHeHUs1 Kanblusi (OKCUJl, THUAPOKCHU,

conu). JKECTKOCTh BO/IBI M CITOCOOBI €€ yCTpaHeHHs

3.5

AmomuHuii: monoxxenve B Ilepuoguueckod cucteMe XUMHUECKHX 3/1eMEHTOB
O.W. MeHpeneeBa; CTpoeHWe aTOMa; HaxoK[eHue B Tipupoze. dusuueckue u
XUMHUeCKUe CBOMCTBA a/OMUHUSA. AM(OoTepHbIe CBOMCTBA OKCHA U TUAPOKCHIA

A/TFOMHWHHSA

3.6

Keneso: nonoxenve B [lepuoguueckold cucteMe XUMAYECKUX 371eMeHTOB [1.1.
MeHpeneeBa; CTpOeHHe aToMa; HaxoXAeHWe B ripupofe. PDusnueckue WU
XUMHYEeCKWe CBOMCTBa kene3a. OKcuabl, TUAPOKCHAbLI U conu xene3a(ll) u

»kene3a(Ill), ux cocraB, CBOMCTBA U TIO/TyYeHUe

3.7

XUMHUUECKUI SKCTIepUMEHT: 03HaKoMJIeHHe ¢ 00pa3ljaMi MeTasyIOB U CIIIaBOB,

VX (pU3MUECKMMM CBOWCTBAaMM; M3yueHHe pe3y/bTaTOB KOPPO3UM MeTasljioB




(BO3MOXHO WCII0/Ib30BaHue BH/leOMaTepuasoB), ocobeHHOCTeM
B3aUMOJEUCTBUSI OKCHJA KalblUsl W HATpusd C BOAOW  (BO3MOXKHO
WCTIOb30BaHUe BH/leOMaTepUasioB); UCCIe[OBaHHEe CBOWMCTB >KECTKOW BOJbI;
rpolecca TOpPeHHsi JkKejle3a B KUC/IOpoZAe (BO3MOXKHO —MCIO/b30BaHUE
BU/IeOMAaTepUasioB); TIPU3HAKOB MPOTEeKAHUsSI KaueCTBEHHBIX Peaki[iii Ha WOHBI
(MarHus, Kanblusi, aJlOMUHUSA, 1[WHKa, >kene3a(ll) u »xene3za(Ill), memu(Il);
HabJTrofIeHre W OTMCaHue TIPOLIeCCOB OKPAITMBAHUS T/ITAMEHU MOHAMM HAaTpUs,
Kausi W Kadbldsg  (BO3MOXKHO — HCIIO/Ib30BaHHWE  BHZEOMaTepUasioB);
vccieoBaHre aM(OTepHBIX CBOMCTB TU/POKCH/A aJllOMUHUS U THAPOKCHAA
L[MHKA; pellleHre SKCIIePUMeHTa/IbHBIX 3a/jau 10 TeMe «BaxkHellne MeTaslbl U

WX COeJIMHEeHUsI»

XUMUSA U OKpyrKaroLas cpeja

4.1

HoBble MaTepuasnbl ¥ TeXHOJIOTUU. BelljecTBa U MaTepuasbl B MOBCeAHEBHOM
JKU3HU yesioBeKa. XMMHUS U 3[0poBbe. be3onacHoe UCronb3oBaHUe BeIEeCTB U
XUMHUYeCKUX peakiuii B ObITy. IlepBasi MOMOIIL MPU XUMHUECKHUX OXKOTax U

OTpaBJIeHHUSIX

4.2

OCHOBBI ~ 5KOJIOTMYECKOW  TpPaMOTHOCTH.  XUMHYeCKOe  3arpsi3HeHue
okpy>xatorieid cpegnl [TIK. Ponk XUMHHM B pellieHUH 3KOJIOTHUYeCKUX TTPoOJIeM.
[IpuposaHble WCTOUHWMKU YT€BOAOPOAOB (Yyrosjib, MPUPOAHBIA ra3, HedTh),

MPpOAYKTBI UX nepepa60TKI/I, HX pOJIb B 6BITy W TTPpOMBIIIJIEHHOCTH

4.3

XUMHYeCKUi SKCIIepDUMEHT: U3y4YeHNe o6pa3u013 MaTepHajioB (CTEK]’IO, CIl/IaBBbI

MeTaJIIOB, [0JIMMepHble MaTepHaJbl)




TIIPOBEPSIEMBIE HA OI'3 I10 XIMUU TPEEOBAHUS K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBFPA30BAHNS

Kopg
NPOBEPseMoro
TpeboBaHUsI

ITpoBepsiemble TPeOOBaHUsA K NIPeJMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHsI OCHOBHOW 00pa3oBaTe/IbHOM
MporpaMMbI 0CHOBHOTO 001iero o6pa3oBaHusi Ha ocHoBe ®PI'OC

1

IIpencraBnenue:

1.1

0 TIO3HAaBaeMOCTH sIBJIEHWW TIPUPO/IbI, TIOHMMaHHWe OObeKTUBHOU
3HAUMMOCTH OCHOB XMMMUECKOW HayKU Kak 00/1acTH COBPEMEHHOIO
eCTeCTBO3HAHMSI, KOMIIOHEHTa O0Olell Ky/JbTypbl W TPaKTUUeCcKou
JIesITeJTbHOCTH  YesloBeKa B YCJOBUSAX COBPEMEHHOTO OOIIecCTBa;

IMOHUMdHHE MeCTa XUMHH Cpear APYIrUX eCTeCTBEHHBIX HAYK

1.2

O HayUYHBIX METOJ4X I103HdHHA, B TOM YHUC/I€ SKCIIEDUMEHTA/IBHBIX U
TEOPETUUECKHNX MEeTOoAdX HUCC/IeA0BaHMA BeleCTB W H3yUeHUd
XUMHUYeCKHUX peaKqu/'I; yMeHue HCI10/Ib30BATH Moge/an - OJisd

00BbSICHEeHUS CTPOEHMSA aTOMOB M MOJIEKYJI

1.3

0 cepax npodeccOHATLHOM /leaTe/IbHOCTH, CBSI3aHHBIX C XUMUeH U
COBpEMEHHBbIMH TeXHOJIOTUSIMM, OCHOBAHHBIMH Ha [JOCTH)KEHMSIX
XUMHAYeCKOW HayKH, UTO TIO3BOJIUT OOYYarolIMMCs pacCcMaTpUBAaTh
XUMHUIO Kak cepy cBoeli Oyayirieli mpodeccroHanbHOM e TeTbHOCTH
U C/leflaTh OCO3HAHHBIM BLIOOP XMMHU KakK NPOQUILHOTO TpeJmeTa

TIpU Tiepexo/ie Ha YPOBeHb cpeHero obirero o6pa3oBaHust

Bnasenve cucremMod XUMMUECKUX 3HAaHUW U YMeHHe TNPUMEHSTb

CUCTEMY XUMHNUYECKUX 3HaHHﬁ, KOTOpadA BKJ/IKOUAET:

2.1

BOKHEWIIMEe XUMUUECKUe TOHSATHUSA: XUMMWUECKU 3/1eMeHT, arToM,
MOJIeKy/ia, BeLeCTBO, MPOCTOe U CJIO)KHOe BelleCcTBO, OJHOPOAHAs U
HEOJHOPOJHasg CMeCb, OTHOCHUTe/bHble aTOMHasi W MOJIeKYJIsipHast
Macchbl, KOJMYEeCTBO BeleCTBa, MOJb, MOJSIpHasi Macca, MOJSIPHbIN
00bEM, OKCHJ, KHCI0Ta, OCHOBaHWe, CO/b (CpefHsisl), XUMHUUecKas
peaklyisi, peakluM COeJAVHEHUs, peakLUWd pas3/loKeHHUs, peakLuu
3aMelleHns, peakiui oOMeHa, TeTuioBOM 3(deKT peakiuW, 3K30- U
SH[I0OTePMUYECKHE peakLid, pacTBOp, MaccoBasi [O/s XUMHYECKOIro

37IeMeHTa B COeJJMHEeHUM, MacCoBasl JI0Jisl U TIPOLieHTHasi KOHI[eHTpal[1s




BelllecTBa B pacTBOpe, AP0 aToMa, 3JIeKTPOHHBIM C/IOM aTOMa, aTOMHast
opbuTanb, paguyCc aToma, BaJeHTHOCTb, CTeTeHb OKHC/IeHUS,
XUMHYeCKasi CBSA3b, 3JIEKTPOOTPULIATE/IbHOCTD, TIOJISIPHAs U HeTlo/IsipHast
KOBaJIeHTHasi  CBs3b, MOHHAasg CBfI3b, MeTa/UIMuecKas  CBSi3b,
KpUCTa//InyecKasi peliéTKa (aTOMHas, WOHHas, MeTa/l/inuecKas,
MOJIEKYJ/ISIDHAs1), WOH, KaTHMOH, aHWOH, 3JIEKTPOJIUT U HEe3JIeKTPOJIUT,
3/IEKTPO/IUTHYECKAsi ~ JUCCOLIMAIUS, peakldd WOHHOro 0OMeHa,
OKHCJIUTeTbHO-BOCCTAHOBUTEJIbHbIE  PeakLUH, OKUC/IUTEb U
BOCCTAaHOBUTE/Ib, OKHCJIEHWEe W  BOCCTaHOBJIEHWE,  3JIeKTPOJIN3,
XMMHUYECKOe paBHOBecHe, OOpaTHMble ¥ HeoOpaTHMble peakIvu,
CKOPOCTh XMMHYeCKOW peaklud, KaTaiuzatop, 1K, koppo3us

MeTaJ/l/IOB, CI1/IaBbl

2.2

OCHOBOIIOJIATalOIe 3aKOHbl XMMHUM: 3aKOH COXPaHeHHs MacChl,
nepuoavueckuii 3akoH J[I.M. MeHzeneeBa, 3aKOH TIOCTOSIHCTBA

COCTaBa, 3aKOH ABOrajpo

2.3

Teopuun XUMUH: dTOMHO-MOJIEKY/IAPHAA Teopus, Teopusa

BHEKTPOHHTHHECKOﬁ Aucconranymn

BiiajeHve ocHoBaMU XMMUUeCKOW rPaMOTHOCTH, BK/TFOUAOIIeH:

3.1

yMeHue MpaBU/IbHO UCI0/b30BaTh U3yUeHHbIe BellleCTBa U MaTepuaslbl
(B TOM umCie MHUHepalbHble YAOOpeHWs, MeTa/yibl W CIUIaBbI,
NPOJYKThI TepepaboTKW TMPUPOJHBIX HMCTOYHHKOB YTJI€BOJOPOZOB
(yras, mpuposHOro ra3a, HedTH) B OBITY, CEIbCKOM XO35HCTBe, Ha
MPOM3BO/ICTBE U TIOHMMaHWe 3HaueHUsi KUPOB, Oe/IKOB, YI/JeBOJOB
[J1s OpraHy3Ma uesioBeKa; yMeHHe [IPOrHO3MPOBaTh B/IMSHUE BelleCTB

U XMMHUYECKUX MPOLeCCOB HAa OPraHU3M uejioBeKa U OKPY KaroL[yrO

TpUPOJHYIO Cpeny

3.2

YMeHHEe HHTErpyupoBdTb XMMHUECKHE 3HaHHA CO 3HaHUAMH ODPYIUX

yueOHBIX TIPeIMETOB

3.3

Ha/IMuKe OIbITa paboThl C PA3/IMUHBIMU UCTOUHUKAMHU HWHGMOpMAaIu
Mo XWMUW (HayuyHasi ¥ Hay4dHO-TIOMYJISIpHasl JIUTepaTypa, CJOBapH,

CTPaBOYHUKH, UHTEPHET-PeCypChl)

3.4

yMeHHe OOBEKTHUBHO OIleHMBATh HWH(OPMAI[MI0 O BeIecTBax, WX
MpeBpaleHusIX W TPAaKTUUeCKOM TpPUMEHEeHWHW U yMeHue

WCIIO/Ib30BATh €6 AJIS pelieHuns yLIE6HO-1'I03HaBaTEJIbHI)IX 3ada4

BﬂaAEHI/Ie OCHOBAaMH ITOHSITHUMHOTO dlifidapaTa W CHMBOJ/IMYECKOI'O




A3bIKa XMMUM [/I COCTaB/ieHHs1 (hOpMy/1 HeOpraHW4YeCKUX BelleCTB,
ypaBHEHUM  XMMHWUECKMX  peaklyd; OCHOBAMM  XUMHUYECKOHU

HoMmeHKatypsl (IUPAC u TpuBHaibHON)

YMeHHe OOBSICHATH CBSA3L IOJIOXKEHUS 3/IeMeHTa B HepHOﬂquCKOﬁ

cucreMe C YUCIOBBIMHU XdPAKTE€PpUCTHKaMH CTPO€HUA aTOMOB

5 XUMHUUECKUX 37eMeHTOB (CocTaB M 3apsf sApa, o0Iee YHCIIO
5/IeKTPOHOB), pacIipefie/ieHMeM 5/IeKTPOHOB 110 3SHepreTUYeCcKUM
YPOBHSIM aTOMOB T€PBbIX TPEX MePUO/I0B, Ka/lusi U Ka/bLUs
[lpencraBnene O  TE€PUOJWYECKOM  3aBUCMMOCTM  CBOWMCTB
XUMHYeCKUX 3/IeMeHTOB (pafiuyC aToMa, 3/1eKTPOOTPULIaTe/IbHOCTb),

6 MPOCTBIX W CJIOKHBIX BeIeCTB OT IIOJIO)KEHWsI 37eMeHTOB B
[Tepriognueckort cucrteMe (B MaJbIX TI€epUOfaxX U TJIABHBIX
MO/ rpyINax) U 371eKTPOHHOIO CTPOEHUs aToMa

7 YMeHue KnaccupuLMpoBaTh:

7.1 XUMHUYECKHe 3JIeMEeHTEI

7.2 HeopraHuuyecKue BelllecTBa

7.3 XUMHYeCKHe peakLiu

8 YMeHue onpesiensaTs:

81 BaJIEHTHOCTb W CTeIeHb OKUC/IEeHUsS XMMHUYEeCKUX 3JIEMEHTOB, 3apsi[

' VOHa

89 BHJ, XMMHUECKOW CBSI3M U THI KPUCTa/JIMUECKOW CTPYKTYpbl B

' COeJIJTHeHUSIX

8.3 XapakTep CpeZibl B BOAHBIX PaCTBOpax BelecTB (KUC/IOT, OCHOBaHUI)

8.4 OKUC/IUTE/Ib U BOCCTAHOBUTEJIb

9 YMeHue xapakTepu3oBaTh (PU3NUeCKUe U XUMUYeCKHe CBOKCTBA:
MPOCThIX Bell[eCTB (KUCIOPOZ, O030H, BOJOPOJ, TpaduT, anmas,

9.1 KpeMHUH, as3oT, (ocdop, cepa, X/I0p, HATpUM, Kaaui, MarHui,
KaJIbLIUM, aTFOMUHUM, >KeJie30)
CJIOKHBIX BellleCTB, B TOM YHCJIe HUX BOJHBIX pacTBOpPOB (BOAa,
aMMMaK, XJ0pOBOJOPOJ,, CEpOBOJOPOJ, OKCHAbl U THUAPOKCHU[BI

9.9 metannoB [-ITA rpynmn, amomunus, megu (II), nunka, >xenesa (II u

I11), okcuapt yraepoaa (II u IV), kpemnus (IV), azorta u gocdopa (111
u V), cepsl (IV u VI), cepHucrasi, cepHasi, a30THCTasi, a30THas,

docdopHasi, yrosibHasi, KpeMHHEBast KUC/I0Ta U UX COJTH)




IMPOrHO3MPOBATH nu XdPaKTepHU30BaATb CBOMCTBa BelecTB B

3dBUCHMMOCTH OT HMX COCTaBa W CTpO€HHdA, MPUMEHEHHE BeEIIeCTB B

>3 3aBUCHMOCTH OT MX CBOMCTB, BO3MOXXHOCTb MPOTEKaHUS] XMMHUYECKUX
TIpeBpall{eHUI B Pa3/IMYHBIX YCIOBUSIX
10 YMeHue cOCTaB/IATb MOJIEKY/ISIPHbIe ¥ MOHHbIe ypaBHEHUsI peakLyii, B
TOM UUCIIe:
10.1 peakLuii HOHHOTO 0OMeHa
10.2 OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeakLUi
103 WUTFOCTPUPYIOILMX ~XUMHWYeCKHe CBOWCTBA M3YYeHHBIX KJ/1acCoOB
' (rpymi) HeoOpraHU4YeCKHUX BeleCTB
10.4 TIOATBepPrKAAOLINX TeHeTUUeCKYH0 B3aUMOCBS3b MeXy HUMU
11 YMmeHue BBIUMCIIATE (MPOBOJUTH PACUYEThI):
111 OTHOCHUTEJIbHYI0 MOJIEKY/ISIDHYI0O W MOJIIDHYIO MacChl BelLleCTB,
' MacCOBYIO [JO/IF0 XUMUUECKOI0 3/IeMeHTa B COeIMHeHUU
11.2 MaCCOBYIO [IOJTIO BellleCTBa B PacTBOPE,
11.3 KOJIMYeCTBO Bell[eCTBa U ero Maccy, 00bem ra3on
114 [0 ypaBHEHUSIM XUMMUECKUX peaklUid W HaxXOAWUTb KOJIMYeCTBO
. BeIeCTBa, 00bEM U MacCy peareHTOB WM MPOAYKTOB Peaknn
12 BnapneHuve (3HaHMe OCHOB):
OCHOBHBIMM  METOJAaMU  HAy4yHOro TMo3HaHus  (HabmrojeHue,
21 V3MepeHue, SKCIIepUMeHT, MO/le/IMpOBaHNe) MPU U3y4YeHNH BellecTB U
' XUMUUECKUX SIBIEHWH; yMeHWe C(hOpMyJUpoBaTh TIpobsieMy U
NIpeJJIOKUTh IyTH eé pelleHust
120 Oe3oracHoil paboThl C XMMHUYECKUMU BeIleCTBAMH, XUMUYECKOU
' MoCy/10¥ 1 1abopaTOpHBIM 000pY/J0BaHHEM
npaBWiamMu 0e30macHOTro oOpalljeHusl C BelleCTBaMH, UCTI0/Ib3yeMbIMU
B [10BCe/IHEBHOM >KM3HU, MPaBUIaMU TIOBe/IeHUs B Lie/isiX cOepexkeHust
123 3l0pPOBbSI W OKpY’Karollen NpUpPOJHOU CpeZpbl; MOHMMaHWe Bpeja
' (omacHOCTM) BO3[€MCTBUSL Ha >KMBble OpPraHM3Mbl ONpefe/éHHbIX
BeIleCTB, CIOCOOOB yMeHbILeHUs W TPeAOTBpALLeHHs] WX BPEJHOTrO
BO3/|eMCTBUS
13 Hannuwe mpakTWuecKWX HaBBIKOB IJIAHUPOBaHUSI M OCYLeCTB/IEHUS
C/IeYIOLINX XUMUUeCKUX SKCIIepUMEHTOB:
13.1

HU3ydyeHue U OIrmrcdaHue CI)I/IBI/IT—IECKI/IX CBOMCTB BeleCTB; O3HAKOMJIEHHE




C Q)HBI/I‘-IECKI/IMI/I %1 XUMHUYEeCKHMH SABJIEHUSAMMU; OIIBITHI,

W/UTFOCTPUPYIOLIYEe IPYU3HAKY MPOTEeKaHUSI XUMUUeCKUX peakLui

13.2

n3yueHre crioco00B pa3zesieHns: cMeceid

13.3

MoJlyueHre KUCIOpoJa U HW3yueHWe ero CBOWCTB; TIO/yueHHe
BO/IOpO/ia U M3yUeHHe ero CBOWCTB; IOJiyueHHe YIJIeKHUC/IOTo Ta3a U

V3yueHHe ero CBOMCTB; [0JlyueHre aMMHakKa U u3yueHHe ero CBOMCTB

13.4

MPUTOTOB/IEHWE PAcTBOPOB C ONpee/éHHOM MaCCOBOM JoJien

paCTBOPéHHOFO BelleCTBa

13.5

NpUMeHeHNe VH/IUKaTOPOB (/axkmyca, MeTHIopaHsKa "
tdenondranenHa) A orpejeneHUs XapakTepa Cpefbl B PacTBOpax

KUCJIOT U 11e/ioueid

13.6

ucaiegoBaHue MW OIMCaHHe CBOJCTB HeOopraHMueCkrux BelecTB
Pa3/IMUHbIX K/IdCCOB, U3y4YeHHE B3aI/IMO,E[eI‘/’ICTBI/IH KHC/IOT C MeTa/lllaMu,
OKCHaMH METaJ/l/IOB, PpaCTBOPUMBIMHA nu HEPACTBOPHUMbBbIMHU
OCHOBdHHMsIMH, COJIAMM; II0/Iy4yeHHMEe HepaCTBOPUMLIX OCHOBaHHﬁ;
BbITeCHeHHMe OJHOro MeTa/ila JApyruM H©W3  paCTBOpPa  COJIH;
uccjaegoBaHue an)OTeprIX CBOMCTB TMAPOKCHUIO0OB d/IFOMUHUA U

LIMHKA

13.7

pellieHre 3KCTepUMeHTabHbIX 3afiau 1o TeMaM: «OCHOBHbIE K/acChl
HeopraHuuyeCcKux COoeIUHeHU»; «DJIeKTPOJIUTUYECKas
Juccouyanus»; «BaxHellllie HeMeTa/sibl M HUX COeJUHEHUs»;

«BaxuHelmme MeTaabl ¥ UX COeIHEHU S

13.8

XUMHUUeCKWe  JKCMePUMEHTBI,  W/UIIOCTPUPYIOIUMe  TIPU3HaKU
MPOTeKaHUsl peakiuii MOHHOTO oOMeHa; KaueCTBeHHble peaKI[Mu Ha
MIPUCYTCTBYIOI[ME B BOJHBIX PAcTBOpax WOHBI: XJIOPH[-, OpPOMM[-,
voaua-,  cynbdar-,  ¢ocdar-, KapboHaT-,  CHUIMKAT-aHUOHBI,
TH/IPOKCHU/I-UOHBI, KATUOHBI aMMOHUSI, MarHusi, Ka/iblysi, aJFOMUAHUS,

Kese3a (2+) u kesne3sa (3+), meau (2+), LIUHKA

14

Ymenue:

14.1

Mpe/CTaB/IsATh pe3y/bTaThl JKCliepUMeHTa B (¢GopMe BbIBO/OB,
[IOKa3aTeNbCTB, TPaQUKOB W TabMMI] W BBISBIATH SMITUPUUYECKHE

3dKOHOMEPHOCTHU

14.2

YCTaHaBJ/IMBAThb CBA3U MeXAY ped/IbHO Ha6JIIO,£[aEMBIMI/I XUMHUYEeCKHMH

sIBJIEHUSIMU 1 TIPOLIeCCaMH, TPOMCXO/SIIMMU B MaKpO- U MUKPOMUPE,




0OBSACHSTD MPUYHUHBL MHOFOOGD&BI/IS[ BelecTB




INEPEYEHD 3JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNU

Kop

HpOBEpﬂEMbIﬁ 3JIEMEHT COAePKaHUA

1

HEPBOHaLIaJ'IbeIE XUMH4yeckKue 1OoHATHUA

1.1

YucTele BeljecTBa U cMecu. CriocoObl pa3/iesieHusi CMecei

1.2

ATOMBI M MOJIEKY/JIBI. Xumuueckyue 3jeMeHTbl. CHMBOIBI XMMMUECKUX

3JIEMEHTOB. HpOCTbIe " CJI0OKHBIE BelleCTBa.

1.3

Xumunyeckasi opmya. BaneHTHOCTb aTOMOB XUMHUUYECKHX 3/1eMeHTOB. CTerneHb

OKUCJ/IeHUsA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BeIecCTB. OTHOCuTeNnbHAs aTOMHasl Macca.
OtHocHUTenbHasK MOJIEKYJIADHAsA MacCcCd. MaccoBas A0/ XUMHUUYeCKOro 3jIeMeHTa

B COeIMHEeHNHU

1.5

KomuectBo BemjectBa. Mosie. MossipHasi Macca. MosnsipHblid 00BEM Ta30B.

B3auMocBs3b KOJ/IMUeCTBd, MdCChI X1 UHCJ/Ia CTPDYKTYPHBIX €IMHUL] BelleCTBa

1.6

dusnyeckre U XUMHUYECKHe SIBJIeHUs. XUMHUeCKast peaknyda “ eé MPpHU3HAKH.

3aKOH COXpaHeHMsI MacCChl BellleCTB. XMMHUUeCKre YpaBHEeHUs

[Tepuoguuecknii 3akoH U Ilepuoguueckasi CMCTeMa XUMHUECKUX 3/1EMEHTOB

O.N. MenpeneeBa. CTpoeHre aTOMOB

2.1

ITepuoguueckuii 3akoH. [leprosnyeckas cucreMa XMMAYeCKUX 31eMeHToB [I.1.
MengpeneeBa. [Teprozps!l U rpynmnbsl. PU3MUeCKUN CMBIC/ MOPSAKOBOIO HOMepa,

HOMEPOB 1iepruoJa U rpyIirbl 3JIeMEHTA

2.2

Crtpoenue atoMoB. CocTaB aTOMHbIX sziep. M3oronsl. OnekTpoHbl. CTpoeHue
3/IEKTPOHHBIX ~000/0ueK aroMoB TiepBbIX 20 XMMHUECKMX 37€MEeHTOB

[Tepuoauueckoii cucremsl [I.1. MeHgeneeBa

2.3

3aKOHOMEpPHOCTH B M3MEeHEHUM CBOWCTB XUMMUECKUX 3JIeMEHTOB TePBBbIX TPEX
MepuojioB, Kaniusl, Kanablus (paguyca aTOMOB, 3J/IeKTPOOTPULIATeTbHOCTH,
MeTa/U/IMUeCKUX U HeMeTa/UIMUeCKuX CBOWCTB) M HUX COeJVUHEHUM B
COOTBETCTBMM C TOJOKEHWEM »3yieMeHTOB B Ilepuoauueckoil cucreme u

CTpO€HHEeM UX aTOMOB

Crtpoenue BeljecTsa

3.1

Xumuueckasd CBs3b. KoBajeHTHas (HOJ'IHpHaH n HEHOJ'IHPHHH) CBA3b.

SJIEKTPOOTPI/ILIEITEIIBHOCTL XUMHNYeCKHUX 3JIEMEHTOB. WoHHas CBA3b.




MeTtanmueckas CBs3b

3.2

Tunbel KpUCTA/UIMUECKHUX PELISTOK (aTOMHas, MWOHHas, MeTa/uihueckas),
3aBUCHMOCTh CBOMCTB BellleCTBA OT THUIMA KPUCTA/TMUECKOMN DelléTKH W BUja

XUMHUYECKOU CBSI3U

Baxknetime MnpeacCTaBUTE/IM HEOPraHUYECKHX BeLeCTB. Hemeta/ibl 1 ux

COoeJNHEeHUs. MeTanibl U UxX coeJTHeHH s

4.1

Knaccudukaiusi 1 HOMeEHK/aTypa HeOpraHM4eCKMX COeAUHEeHU: OKCHU/IOB
(coneobpa3ytoiiye: OCHOBHbIE, KUC/IOTHBIE, aMmdoTepHbIe) v
HecosieoOpa3ymolye; OCHOBaHMM (II€JI0UM W HEPAaCTBOPUMBIE OCHOBaHWs);
KACIOT  (KUCJOpoAcoJep)Kalie ¥ OecKUCIOpOJHble, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCTBIX)

4.2

®duspyeckue W XUMHUYECKHe CBOMCTBA MpPOCTBIX BeleCTB-HEMETA/I/IOB:

BO/IOPOZA, XJI0pa, KNC/IOpOoJa, Cepbl, a30Ta, hocdopa, yrineposa, KpeMHHUS

4.3

duspuecke M XUMHUECKHe CBOMCTBA MPOCTBIX BeleCTB-MeTA/IJIOB: JIUTHUA,
HaTpud, Ka/vsd, MdarHUSAd W KaJlbLiMd, d/IIOMHUHUSA, >Kejie3d. BJ'IEKTPOXI/IMI/ILIGCKI/Iﬁ

PSI/, HAalIpSDKEHWUH MeTaslioB

4.4

dusnueckre U XMMHUECKHE CBOMCTBA BOJOPOAHBIX COE'Z[I/IHEHI/II\/JI HeMeTaJl/IOB:

XJIOPOBOZIOPO/Ia, CEPOBOZOPO/Ia, aMMHUaKa

4.5

®dusnuecke U XMMHUUYECKUe CBOWMCTBa OKCHZOB HemeTa/sioB: cepbl (IV, VI),
asota(Il, 1V, V), docdopa(Ill, V), yrnepoaa(ll, IV), kpemuus(IV). I[TonyueHue

OKCH/0B HEMETAJ/IJIOB

4.6

XuMuHyeckure CBOMCTBa OKCHOB: MeTamnoB ITA-IIIA rpynm, 1uHkKa, Meau(ll) u

xxene3a(1l, IIT). [TonyueHre OKCHOB MeTa/IOB

4.7

XuMryeckre CBOMCTBAa OCHOBAHUM M aM(OTepHBIX TUPOKCUJIOB (Ha rpumepe
TUIPDOKCU/IOB  allOMUHMS, JKeje3a, LuHKa). [losyueHume oOCHOBaHUM U

am(OTepHBIX THU/IPOKCH/IOB

4.8

OO1mme XUMUYeCKWe CBOWCTBA KUC/IOT: XJIOPOBOJOPOJHOM, CEpOBO/OPOJHOM,
CepHHCTOM, CepHOM, a30THOM, docdopHO, KpeMHHEeBOW, yrombHoN. Ocobbie
XUMHUYEeCKHe CBOWMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM UM a30THOM KHCJ/IOT.

[TonyuyeHue KUcIOT

4.9

OO611re XUMHUYeCKre CBOMCTBA CpeHUX coseid. [TosyueHue comeit

4.10

HOJ'Iy‘-IEHI/Ie, CO6I/IpaHI/Ie, pacCrio3HaBaHuWe BOJAOpPOAd, KHUC/I0pPOAdd, dMMHdAKa,

YTJIEKHCIIOTO Tasa B 1aboparopun

4.11

HOJ’IyT—IEHI/Ie dMMHdK4, CepHOﬁ M a30THOI KUC/IOT B MPOMBIIIJIEHHOCTH. O6H_[I/Ie




C1I0Co0BI MoJiyueHusd MeTaJlJioB

4.12

I'eHeTHuUeCKas CBSI3b MeXAy Ki1dCCdMU HEOPraHUYeCKUX COE,E[I/IHeHI/II‘/JI

XuMHUyeckue peakum

5.1

Knaccugukaius XMMUUecKUX peakLidil 110 pa3/IWyHbIM [IPU3HaKaM: [0 YUCIY U
COCTaBy Y4YaCTBYIOL[UMX B peakLMU BeIecTB, IO TernaoBoMy 3¢deKTy, o

M3MEHEHHIO CTelleHel OKUC/IeHHs XUMUUEeCKUX 3/1EMEeHTOB

5.2

TernoBoit 3¢ PeKT XUMUUeCKOW peakliy, TEPMOXUMHUUYECKUe ypaBHeHUs. DK30-

W SHAO0TEPMUUEeCKHEe DeaKIHhH. TEPMOXI/IMI/ILIECKI/IE YPaBHEHHA

5.3

OKUC/IUTETbHOBOCCTAHOBUTE/IbHBIE peakiuu. OKUC/IUTeTM U BOCCTAHOBUTEJIU.
[lpotieccbl  OKUC/IEHWST W BOCCTaHOBJIEHHs.  OJIEKTPOHHBIN  OamaHc

OKHC/IMTE/TbHOBOCCTAHOBUTE/IbHOM peakiun

5.4

Teopust 31eKTPOIUTHYECKOM Jucconualui. KaTuoHbl, aHUOHBI. DJIEKTPOJIUTHI U

HE3JIEKTPOJIUTHI. CusbHBIE U C/1a0ble 3JIEKTPOJINTHI. CrerneHb Arccourann

5.5

Peakiun MOHHOTO OOMeHa. YC/OBHSI TNPOTeKaHWs peaKl[iii MOHHOTO OOMeHa,

TOJIHbIE U COKpaIlléHHble HOHHbIE YDaBHEHUS peakLvii

XUMUA U OKpysKarolas cpefia

6.1

BeimlectBa ¥ MaTepuasbl B TOBCeJHEBHON >KM3HM uesoBeKa. be3omacHoe
WCTIONb30BaHUe BeIeCTB M XUMHUUECKHX peakluii B jabopatopud U OBITY.

HepBaﬂ TMOMOIb IPpHU XUMHUUYECKHX 0XKOT'aX U OTPABJ/IEHHAX

6.2

XYUMHUUeCKOe  3arpsi3HeHue  OKpy’Kawlled cpefbl  (KUCJIOTHbIE — TOXKAH,
3arpsi3HeHle TI0YBbI, BO3/lyXa U BOJOEMOB), CMOCOOBI ero TMpeAoTBpallleHus
[IpenenbHas pomyctumasi KoHuUeHTpauusi BewlectB (IT1JK). Pone xumum B
pellleHWHd SKOJOTMYecKux mpobseM. YcuieHuWe TapHUKOBOro 3QdekTa,

pa3pylieHre 030HOBOI'o Cj104

6.3

[TpumeHeHue cepbl, a30Ta, docdopa, yriepoja, KpeMHUS U UX COeAVUHEHUH B
ObITY, MeAWI[MHe, TMPOMBIIUIEHHOCTH W CEeJIbCKOM XO03sHcTBe. IIpumeHeHue
METa/VIOB W CIIaBOB (CTa/lb, UYT'yH, [AIOPaTIOMUHHM, OpoH3a) B OBITY U
TIPOMBIIILJIEHHOCTH UX coefiuHeHU. [ToHsATHe 0 KOPPO3WU MeTaslyioB, OCHOBHbIE

C1I0Co0BI 3dllJUTHI KX OT KOPPO3WH

6.4

[IpupojHble HCTOUHUKHU YIJIeBOJOPOZOB (yrosb, TIPUPOAHBIA Ta3, He(dThb),

TIPO/IYKTBI UX TiepepaboTKy (0e€H3UH), UX POJIb B OBITY U TIPOMBIIILJIEHHOCTH

6.5

HepBOHaanH:HLIe MOHATHST 00 OpraHrMYeCKux BeljeCTBaX KdK O COeAMHEHMHAX
yrjiepoza (METaH, 3TaH, 3TW/IEH, alleTU/IEH, 3TaHO/I, IVIMLIEPHWH, YKCYCHasA KI/ICJ'IOTa).

TTonsiTvie 0 GMOJIOTHUECKH Ba)KHBIX BEIIeCTBAX: JKUPaX, Oe/kax, yrineBoiax — M UX




POJIX B )KM3HH Ue/IOBEKA

7 Pacuétsr:
7.1 1o ¢hopMyaM XUMHUeCKUX COeJMHeHUN
7.2 Macchl (MacCOBOM) [10/11 paCTBOPEHHOIO BellleCTBa B pacTBOpe
7.3 10 XMMHWYeCKVM ypaBHEHUSM




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET



