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IIOACHUTEJIBHASA 3AIIMCKA

[lporpaMma Mo XWMWKM Ha YpOBHe OCHOBHOrO o0ijero o6pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TpebOoBaHMII K pe3y/JbTaTaM OCBOEHHSI OCHOBHOM
oOpa3oBare/ibHOM MPOrpaMMbl OCHOBHOTO 0011iero 06pa3oBaHus, Tipe/iCTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha ocHoOBe (eznepasbHOM paboueil TMporpammbl
BOCTIMTAHUS U C YUYETOM KOHIIETIIVH TPeTio/laBaHusl yueOHOro mpeameTa « XUMUsH»
B 00pa3oBaTe/ibHbIX OpraHu3aiusax Poccuiickon ®epepariyu.

[TporpaMMa 1Mo XUMHUU [aéT TIpe/iCTaB/ieHHe O Liessix, obilel cTpaTeruu
o0yueHUsi, BOCMUTAHWS W Pa3BUTUS OOyuaroIUXcs CpeJCcTBaMU yuebGHOTro
npeMeTa, yCTaHaB/IWBaeT  o0si3aTeslbHOEe  TIpeIMeTHOe cofiep>KaHue,
rpeflyCcMaTpuBaeT paclipe/ie/ieHle ero Io KjaccaM W CTPYKTypPUDOBaHUe TI0
pa3zesnaM M TeMaM MpOTrpamMMbl MO XUMUH, OIpefesisieT KOIUUeCTBeHHble U
KaueCTBeHHbIe XapaKTepUCTUKU coJiepKaHus, pPeKOMeH/[yeMY0
MOC/Ie/JOBaTeIbHOCTb ~ W3Y4YeHUsI XWMUU C YUETOM  MeXIpeAMEeTHbIX U
BHYTDHUIIPEIMETHBIX  CBs3eM, JIOTUKA y4yeOHOTO  TIpOIjecca, BO3PACTHBIX
ocobeHHOCTeM O0OydYaroIuXcs, OmpejensieT BO3MOXXHOCTA TIpeAMeTa  JJis
peanu3aliyy TpeOOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOMN
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHus, a Takke TpeOOBaHUI K
pe3yJibTaTaM 00yueHHus XMMUU Ha YPOBHe 1ieJieli u3yueHus rpeiMeTa U OCHOBHbIX
BUJOB YyueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH 00yyYarollerocss 1Mo OCBOEHUIO
yueOHOTO CO/lep>KaHUsl.

3HaHWe XUMHUU CJIY>KUT OCHOBOW /i1 (POPMUPOBaHUSI MHPOBO33pEHUSs
oOyuarolerocsi, ero mpezcTaB/ieHuii 0 MaTepUaJbHOM eJUHCTBE MHPA, BaXKHYIO
ponb urpatroT (GopMUpyeMble XWMHel Tpe/iCTaB/IeHUs] O B3auUMOIIpeBpall[eHUsIX
SHepPruu U 00 5BOMIOLMK BeleCTB B TPUPO/Je, O MyTsSX pelleHus: ryiobambHbIX
npo0sieM yCTOWUYMBOTO DPA3BUTHSI UeJIOBEUECTBA — CHIPbEBOM, SHEPreTHUecKOH,
TIUIIIeBOM M 9KOJI0THYeCcKoi 6e301MacHOCTH, TIpobJieM 3/[paBOOXpaHeHMs.

N3yueHue xvumuu:

CMOCOOCTBYeT  peanv3aldd  BO3MOXHOCTeM  [jii  CaMOpa3BUTUS U
dbopMrpoBaHus KyIbTYPbl IMUHOCTH, €€ 0011eli U PyHKIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOpMHPOBAaHUE MBIIIUIEHHS U TBOPUECKHUX CIOCOOHOCTeH
o0Oyuaroluxcs, HaBBLIKOB WX CAMOCTOSITeJTbHOM y4yeOHOUW  /leATeNbHOCTH,
9KCTIePUMEHTAbHBIX W HCCIe/IOBaTe/IbCKMX YMeHUH, HeoOXOJUMBIX KaK B
TOBCeJHEBHOM >KU3HU, TaK U B TIPO(ECCUOHAILHOM esTe/IbHOCTH;

3HAKOMUT CO cCrelquUKOW HayuyHOTO MBILLJIEHUS], 3aK/IaJblBa€T OCHOBBI
1[eJIOCTHOTO B3TJIsiZia HA eJMHCTBO TIPUPO/IbI U UesioBeKa, sIBJISIeTCS] OTBETCTBEHHBIM
3TaromM B (POpPMUPOBAHUU €CTeCTBEHHO-HAYYHOM rPaMOTHOCTH 00yUaroIIUXCs;



criocobcTByeT (OPMHPOBaHUWIO IIEHHOCTHOTO OTHOIIEHHsI K eCTeCTBeHHO-
Hay4HbIM 3HaHUSM, K TIPHUPO/ie, K YeJIOBEKY, BHOCUT CBOU BKJ/iaZl B 9KOJOTHUECKOe
obOpa3oBaHue 00yJarOIUXCS.

[laHHble HarpaB/ieHWss B O0yueHWM XUMHU 00eCcTieurBarOTCs CIielidUKoin
cofep)kaHusi yueOHOro TipefiMeTa, KOTODbIA  SIBJISIETCS  Tie/larOruuecKu
a/IalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMUM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPUEHTHPOBAH Ha
oCcBoeHHe OO0yYarol[UMHUCS CHUCTeMbl TepPBOHAUa/lbHbIX TMOHSATHH XUMWUU, OCHOB
HEOPraHWYeCcKOM XWUMHM M HEKOTOPbIX OTJeNbHBbIX 3HAUMMBIX TMOHSTUU
OpraHhYeCcKOu XWMUH.

CTpyKTypa cofiepKaHusi MporpaMMbl M0 XMMUU C(OpPMHPOBaHa Ha OCHOBe
CUCTEeMHOr0 TioAxoja K eé u3ydeHuto. Cojep)kaHue CKIaJbIBaeTCsl U3 CHUCTEMBI
MOHSITUM O XUMHUYECKOM 3JIEMEHTE U BellleCTBe U CUCTeMbI OHATUN O XMMUYeCKOU
peakiui. O6e 3TM CHUCTEMBI CTPYKTYPHO OpPraHW30BaHbl 10 TIPUHIUITY
MOC/IeJ0BaTeIbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
Pa3sHOro YPOBHS:

~ aTOMHO-MOJIEKYJ/ISIPHOTO YUYeHUsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

- [lepuoguyeckoro 3akoHa /1. V1. MeHzeneeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

- y4eHUs1 O CTPOEHUM aTOMa U XUMUYEeCKOH CBSI3Y;

- TMpeAcTaB/ieHUMM 00 3/1eKTPOJIMTUYEeCKOW [AUCCOLMALIUA  BeIecTB B
pacTBOpax.

TeopeTyeckre 3HaHWS PpPacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TOJIyYeHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOC/Ie0BaTeNbHO OT OJHOTO
YPOBHSI K [IPYyrOMy, BbINO/IHSA (GYHKIUHM OOBSCHEHHS W TIPOrHO3UPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOYKHOCTEM TPaKTUUeCKOro MpPUMeHeHUsl U TOTyueHUst
M3yuyaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIOCOOCTBYeT  (DOPMUPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/ISIIOLe HayYHOM KapTUHBI MHpa B JIOTUKE
eé CHUCTeMHOW MPUPOJbI, LIEHHOCTHOTO OTHOIIEHWs] K HayuyHOMYy 3HaHUI0 W
MeTOJaM MO3HaHWS B Hayke. V3yueHuWe XWMHM MPOMCXOJUT C TPHUBJIEUEHUEM
3HaHWU W3 paHee W3yueHHBIX y4eOHBIX TpeAMeTOB: «OKpY/Karoluii MUD»,
«buonorus. 5-7 knaccbl» U «du3mka. 7 Kinacc».

[Ipy wu3yuyeHUH XUMHUU TIPOMCXOAUT (POPMUpPOBAHUE 3HAHWU OCHOB
XUMHUECKON HayKd Kak 00/1acT COBPEMEHHOTO eCTeCTBO3HAHMS, MPAKTHUeCKOH
JleATeJIbHOCTU 4YeslioBeKa M KakK OJHOTO W3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBI.
3aziaua ydyeOHOro mpeameTa COCTOUT B (DOPMHUPOBAHWMK CHCTEMbl XUMHYECKUX
3HAaHUW — Ba)KHEUIIMX (PAaKTOB, MOHSITHH, 3aKOHOB U TEOPEeTUUECKHUX T0/I0’KEeHUH,
JOCTYIHBIX 00001I[eHHUi MHUPOBO33PDEHUECKOTO XapakTepa, s3blKa HayKH, B



NMpUoOIlleHWM K HayyHbIM MeToJaM TI03HaHUSI TIPU U3yueHWW BeIecTB WU
XUMUYECKHX peakiui, B (hOPMHUPOBAHUU U Pa3BUTHM MO3HaBaTeIbHbIX YMEHUN U
WX TIpUMEHEHHWH B YyueOHO-TIO3HaBaTeNbHOM W yueOHO-HCC/Ie[j0BaTeTbCKOU
JesiTe/IbHOCTA, OCBOEHMM TIpaBU 0Oe30macHOro obpallleHusi C BelecTBaMU B
TOBCEeJHEBHOM >KH3HHU.

[Tpu u3yueHUM XWMUW Ha YPOBHE OCHOBHOTO 001iiero oOpa3oBaHUs BaXkKHOE
3HaueHHe MMPUOOpPesTH TaKue 11e/TH, Kak:

- (opmMupoBaHMe WHTE/JIEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo0bpa30BaHuUI0, COTPYAHUUECTBY, CaMOCTOSITE/IbLHOMY IIPUHSITUIO pellleHuH,
CriocobHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YCIOBHUSIM XKU3HMY;

-  HarpaB/IeHHOCTb 00yuyeHHWss Ha CUCTeMaTHUuecKoe TMpHoOIeHe
o0Oyuaroluxcs K CaMOCTOSITE/IbHOM I103HABaTe/bHOW JesTe/IbHOCTA, HayUHBIM
MeTO/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

- obecrieueHure yCI0OBHUM, CTTIOCOOCTBYIONIUX MTPHOOpeTEeHHI0 00yUaroIMMHUCs
OTbITa pa3HOOOpa3HOl [leATebHOCTH, TO3HAHUSI U CaMOIIO3HAHUS, K/IHOUEBbIX
HaBLIKOB (K/IFOUEBBIX KOMIIeTeHIMii), UMeIOIUX YHUBepCca/JbHOe 3HaueHue [t
pa3/IMUHbIX BUIOB /leATe/TbHOCTY;

- (opmupoBanue o001jeli (PyHKIMOHA/LHOM W  eCTeCTBeHHO-HAayYHOU
rPaMOTHOCTH, B TOM UHC/Ie YMeHUW OOBbACHATb W OLIeHWBATb SIBJIEHUS
OKpY’Kaloll[ero MUpa, MCTO0JIb3ysl 3HAaHUS W OMbIT, TOJIydeHHbIe TIPU H3yUeHUH
XUMHH, TIPUMEHSTb WX TIPU peIlleHud TIpo0sieM B TIOBCEHEBHOM JKU3HU U
TPYZAOBOM JeaTebHOCTY;

- ¢opmupoBaHrue y O0O0yuaroluMXCsd TyMaHUCTUUECKUX OTHOIIEHUH,
MOHWMAaHWsl LIEHHOCTU XUMMWUECKUX 3HaHWW i BbIPAOOTKM 3KOJIOTUYECKH
1[e/1eco00pa3HOro TIOBe/leHUsI B OBITY W TPY/OBOM JeSTeIbHOCTA B LIEJSX
COXpaHeHMs CBOETO 3/J0POBbS U OKPY’Karollel MpUPOJHOM CpeJibl;

- pa3BUTHE MOTHBALMU K OOy4YeHMIO, CIIOCOOHOCTel K CaMOKOHTDOJIIO U
CAMOBOCTIMTAaHUIO HAa OCHOBe YCBOeHUsI 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY mpodusisi ¥ HarpaB/IeHHOCTH JabHeNIero
o0yueHwusl.

OO0iijee YHCIO YacOB, OTBEAEHHBIX [JIi M3yueHHUS] XUMHUHU Ha YpOBHE
OCHOBHOTO 0011lero obpa3zoBaHusi, coctaB/sieT 136 yacoB: B 8 knacce — 68 yacoB (2
yaca B Hejle/Tt0), B 9 kiacce — 68 uacoB (2 yaca B He/Jje/to).



COJEPXXAHUWUE OBYUEHUSA

8 K/TACC

ITepBoHaua/IbHbIE XUMUYECKHE TOHATHSA

[Ipegmer xumuun. Posib XMMUU B )KU3HU UesioBeKa. XUMHUSA B CUCTeMe HayK.
Tena wu BemectBa. Pu3Muyeckre CBOWCTBA BelleCTB. ArperatHoe COCTOSIHUE
BelllecTB. [loHsAITHEe O MeTOZAX MO3HaHWA B XUMUHW. YUCTbIe BeljecTBa U CMeCH.
Crioco0OblI pa3ziesieHus1 CMecei.

ATOMBI ¥ MOJIEKy/bl. XHUMHUUeCKHe 37eMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpoCThIe U C/I0KHBIe BeljeCcTBa. ATOMHO-MOJIEKYJIIPHOEe yUYeHUe.

Xvmuueckass ¢opmyrna. BaneHTHOCTb aTOMOB XWMHUECKUX 31€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCWTe/MbHAash aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBas 1011 XUMHAUeCKOTO 371eMeHTa B
COeIMHEHUH.

KomumuectBo BerectBa. Mosib. MovisipHast Macca. B3aMOCBS3b KOJIMUeCTBa,
MacCbl ¥ 4YMC/la CTPYKTYPHbIX eAWHMI] BelllecTBa. Pacuétel 1o dopMyiam
XUMUUECKUX COeIUHEeHUHN.

du3nUecKre U XMMHAUYeCKue SIBJIeHUsl. XUMHUUeCcKasi peakusi U eé TIPU3HaKU.
3aKOH COXpaHeHUs] MacChl BelleCcTB. XUMHUecKue ypaBHeHUs. Kiaccudbukaiiys
XUMHUUECKUX peaklui (coeJuHeHMs, pa3/IoyKeHH s, 3aMelljeHus, 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HaKOMCTBO C XMMUUECKOM TIOCyZoH, TipaBuiaMu paboThl B jlabopaTopuu U
npuémamu obpailjeHus1 ¢ 1abopaTopHbIM 000pyI0BaHWEM, U3yUeHHe U OMNMCaHHe
GU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BeIecTB, Hab/rozeHune
¢du3suueckux (TraBeHUe BOCKa, TasiHUMe Jb/la, pacTUpaHuWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XWUMUUeCKUX (ropeHue CBeuu, MpOKa/dBaHUe
MeJJHOM TIPOBOJIOKH, B3aMMO/IENCTBHE Mejla C KMC/IOTOM) siBJIeHHM, HabJttojeHre 1
onMcaHWe MPU3HAKOB TPOTEKaHWs] XMMHUUECKUX peaklui (pa3/jio’keHWe caxapa,
B3aMMOJIENCTBUE CEPHON KHCJIOTHI C XJIOPUJIOM Oapus, pa3/ioykeHHe THAPOKCHIA
Meau (II) mpu HarpeBaHuH, B3aUMO/IeHCTBHe Kejie3a C pacTBopoM cosu Meau (II),
M3ydeHue CrocOOOB pasfiesieHusi CMeceii: C MOMOILbI0 MarHuTa, (puUIbTpoBaHue,
BbI[lIapMBaHUe, AUCTU/ISILYS, XpoMaTorpadusi, MpoBeZieHe OUMCTKU MOBapeHHOMU
comy, HabmofeHWe W OMKWCAHWe  Pe3y/bTaTOB  TPOBEJEHHs  OIIBITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWs1 MacChl, CO3[aHue MOJenerd MOJIeKYJl
(1mapocTep>KHeBBIX ).

Ba)kHel1ie npe/CTaBUTe/IM HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech rasoB. CoctaB Bo3gyxa. Kucinopog — sieMeHT U mpocToe
BelllecTBO. Haxok/ieHrWe Kucaopoia B mpupofe, (u3nueckue U XHMUUeCKHUe
cBoiictBa (peakuyu ropeHusi). Oxkcuabl. [IpumeHenue kuciopoga. CriocoObl



ToJlyueHus KWCAopoJa B JiabopaTOpuM U TIPOMBIILJIEHHOCTH. KpyroBopot
KUCI0poAa B mpupo/ie. O30H — a/ioTporHas MoJu(uKalus KUCJI0poa.

TernoBor 3¢ (eKT XMMHUUeCKOW peaklyd, TePMOXUMHUYECKHe YypaBHEeHWUS,
9K30- M 3HJOTepMHYeCKHe peaklyu. TOIUIMBO: yrojb W MeTaH. 3arpsisHeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOro 3(pdeKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopon — snemeHT ¥ TipocToe BelllecTBO. HaxoxkaeHue Bogopoja B
npupojie, Gu3NUeCKWe W XUMHAYECKHe CBOMCTBa, TIpUMEHEHHe, CIoCOObI
T1o/Iy4yeHus. KucioTsl ¥ Comu.

MousisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUUYECKUM YDPaBHEHUSIM.

du3nueckre CBOMCTBA BoAbl. Boja Kak pacTBopuTesb. PacTBOpBL.
HaceblljeHHble ¥ HeHachlllleHHble pacTBOPhI. PacTBOPUMOCTHL BeleCTB B BOJeE.
MaccoBas [0/ BelljeCTBa B pacTBope. XMMHUYeCKHe CBOMCTBA BO/bl. OCHOBaHMSI.
Ponb pacTBOpOB B Npupojie U B JKA3HU ueioBeKa. KpyroBopoT BOJbl B IPUPOJE.
3arpsisHeHye NpUpOAHbIX BOJ. OXpaHa U OUMCTKa NIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHnueckux coeguHeHui. Okcugbl. Knaccudukaiiys
OKCHZIOB:  cosieobpa3syroiijie  (OCHOBHBIe, KWUC/IOTHble, aM{oOTepHble) W
HecosieoOpa3ywoiie. HomeHk/naTypa OKcuoB. Pu3nueckre U XUMUYeCKHe
cBoucTBa OKcuzoB. [lomyueHre OKCHU/OB.

OcHoBanusi. Knaccudukaiusi OCHOBaHMM: III€JIOUM U HepaCTBOPHUMBbIE
ocHOBaHHUsA. HomeHKnaTypa ocHoBaHuW. ®PU3NUeCKWe M XWMHUUEeCKHe CBOMCTBA
ocHOBaHuU. [TomyueHre OCHOBaHUH.

Kucnotbel. Knaccudukanusi kuciotr. HomeHknatypa KUcioT. @usnueckue U
XMMUUeCKre CBOMCTBa KMC/IOT. Psiy aktuBHOCTM MeTa/yioB H. H. BekeToga.
IlomyueHue KUCIIOT.

Comu. HomeHnknarypa cosneid. Pr3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeH.
[TonyueHue coJien.

['eHeTHuecKasi CBSI3b MeXX/1y K/IaCCaMU HeOPraHUYeCKHUX COeUHEeHUN.

Xumuueckuii 3KcnepumeHm:

KaueCTBEHHOe Ompejie/ieHre COJepyKaHusl KUCIOpPOJa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHWe U U3ydyeHWe CBOWCTB KUC/I0poJa, HabstojeHue
B3aMMO/IEMCTBUSI BeIlleCTB C KUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI U
TIpeKpallieHusi TropeHusi (Mo)kapa), O3HaKOMJIeHHe C oOpa3llaMd OKCHAOB |
OTlMCaHWe WX CBOMWCTB, TO/JydeHUWe, cOOMpaHWe, pacrio3HaBaHWe UM H3yuyeHHe
CBOMCTB BOJi0pojia (ropeHue), B3auMOZeMCTBUe Boopofa C okcugom Mmenu (II)
(BO3MOYKHO HCIIO/Ib30BaHHE BHIeOMaTepHasoB), HabOmoneHe 00pa3IjoB BeIeCTB
KOmueCcTBOM 1 Mojb, HcCChefioBaHHe 0COOeHHOCTel pPAacTBOPEHUS BeIeCTB C
pPas/iMuyHOM PpPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pAaCcTBOPOB C OMpeJe/éHHOU
MacCOBOU /l0Jleld paCTBOPEHHOIO BellleCTBa, B3aMMO/IeHCTBUE BO/IbI C MeTa/l/laMU
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/b30BaHWEe  BH/eOMaTepHasoB),



uccieoBaHe 00paslioB HeOpraHWYecKHMX BeIeCTB Ppa3/dyHbIX  KJ/IaCCOB,
Hab/oieHre U3MeHeHHsI OKpaCKM MH/WKAaTOPOB B PacTBOpax KUC/IOT U ITe/IoueH,
v3yueHue B3aumoelcTBUs okcuaa Meau (II) ¢ pacTBopomM cepHOM KHC/IOTHI,
KUCJIOT C MeTa/ylaMH, peakUWd HeUuTpaiv3alyd, TOoJyuyeHWe HepacTBOPUMBIX
OCHOBAHWW, BBITECHEHHE OJHOr0 MeTajla APYTMM M3 pacTBOpa COJIM, peLlIeHUe
9KCIIepUMEHTabHBIX 33/lau M0 TeMe «BakHelline KacCchl HeopraHWUeCKuX
COeIUHEHU».

Ilepyopniueckud 3akoH u Ilepuognueckas cucreMa XUMHUYECKHX
y1emMenToB [JI. . MenjgeneeBa. CtpoeHue aTromMoB. XMMHUUecKas CBA3b.
OKuC/IMTeIbHO-BOCCTaHOBHUTE/IbHBIE PeaKI{Uuu

[TepBble MOMBITKK KacCU(PUKALIMM XUMHUUECKUX 37eMeHTOB. [loHsiTe O
rpyIIax CXOJHBIX 5JIEMEHTOB (ILeJIOUHble U IIje/IOUHO3eMe/IbHble MeTasllbl,
rajioreHbl, UHepTHbIe Ta3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aM(poTepHbIe OKCU/IBI
Y TUZIPOKCU/BL.

[Teproauueckuit 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
N. Menpgeneea. KopoTkonepuojgHass W JJAMHHOIEPHUOAHasi  (OpMBbI
[Teprognueckor cuctembl xumuuyeckux 3emeHToB 1. YI. MeHgeneesa. Ilepuoabt
u rpynnbl. PU3MYeCKUM CMBIC TOPSAKOBOTO HOMEpa, HOMEPOB Ilepuoja H
TPYMIIbI 3/IEMEHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX szep. V30Torbl. D1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiXx 20 XUMHUUYECKHUX 3/IeMEHTOB
[Tepuoauueckori cuctembl [I. V1. MeHpeneeBa. XapaKTepUCTUKA XUMHUUYECKOTO
37ieMeHTa T10 ero nosokeHuto B [lepuoanueckont cucteme [. Y. MeHeneeBa.

3aKOHOMEPHOCTU U3MeHeHUs pajuyca aTOMOB XUMHUUECKHUX 3JIeMEeHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB I10 CPYIIaM U Mepruoiam.

3HaueHue [Teproanyeckoro 3akoHa U [lepyuonuecKkoi cCUCTeMbl XUMUUECKHX
3JIeMEHTOB [/l Pa3BUTHSI HayKu W TpakTuku. 1. VI. MeHgeneeB — yudéHbId U
rpakJaHuH.

XvMuueckasi CBsisb. KoBasieHTHasi (MO/sipHasi YW HeTOJIsIpHasi)  CBSI3b.
O/1eKTPOOTPULIATE/TbHOCTh XMMHUUECKUX 3/IeMeHTOB. VIOHHas CBSI3b.

Crerienb  OkuUC/IeHUsa.  OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE  PEaKLvH.
ITpouecce! oOKrc/IeHus: U BOCCTaHOB/IeHKs. OKUC/IUTe/U U BOCCTAHOBUTEJIN.

Xumuueckuii 3KcnepumeHm:

n3ydyeHrde oOpa3l[0B Bell[eCTB MeTa/JIOB M HeMeTa/uIOB, B3aWMO/elCTBHe
TMAPOKCHA I[MHKa C pacTBOpaMM KUCJIOT W 1ie/iouel, TpOoBeJieHre OIbITOB,
WUTIOCTPUPYIOLUX ~ MNPUMEPbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTEBHBIX  peaklyun
(ropeHue, peakluu pas3oXKeHUs, COeUHEHNS).

MesxcnpeomemHble ces3u



Peanuzanys MexnpeIMeTHBIX CBSI3eld TPU M3YYeHWW XUMHUU B 8 Kjacce
OCYIIIECTB/ISIETCSI Uepe3 UCIO0J/Ib30BaHME KaK OOIUX eCcTeCTBeHHO-HayUHbIX
TIOHSATUM, TaK Y TIOHSATUM, SB/ISIOIINXCS CUCTEMHBIMU /i1 OTAEebHBIX MpeIMEeTOB
eCTeCTBeHHO-Hay4YHOr' O LIUKJIA.

OOb1ie ecTeCTBeHHO-HayuHble TIOHATHS: Hay4YHbIN (DaKT, TUIIOTe3a, TeOpus,
3aKOH, aHa/lu3, CUHTe3, KiaccuduKalus, TMepUoAuUHOCTb, Hab/oeHue,
5KCIIePUMEHT, MO/ie/TMpOBaHue, u3MepeHue, MO/ie/ib, SIBJIEHUE.

®du3nKa: MaTepusi, aTOM, 53JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW[,
M30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJa, 3JIeKTPUUEeCKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHoe COCTOSIHHE Bell[eCTBa, ra3, (pusuueckuve BeUUWHbBI, eIUHHULIbI
V3MepeHus1, KOCMOC, TIJlaHeTbl, 3Bé3/bl, CoJHLIe.

Buosorus: hoTocuHTe3, AbIXaHue, brocdepa.

leorpadusi: armocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/BI,
TI0J1e3HbIe MCKOIaeMble, TOTIUBO, BOJHbIE PeCypChl.

9 KJ/IACC

BeiecTBo U XMMHUUeCcKas peakiys

[Teprognuecknit 3aKoH. [lepuoanueckas cucTeMa XMMUUECKHX 371eMeHTOB /1.
N. MenpeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTH B H3MEHEHUM CBOMCTB
XAMMWYECKUX 3/IeMEeHTOB TIepBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUsd U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM 3jeMeHTOB B [lepuoguueckou
CUCTeMe U CTPOEHHEM UX aTOMOB.

CTpoeHue BelleCTBa: BU/bl XMMHUUYECKOW CBSI3U. THUIbI KPUCTa/TMUECKUX
PeIéTOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIMa KPUCTA/JTAYECKOU PellIéTKU U
BHU/Ia XMMUUECKOW CBSI3U.

Knaccudukaiyss 1 HOMeHK/IaTypa HeopraHW4eCcKux BelecTB. XHUMUUeCKUe
CBOMCTBA BeILeCTB, OTHOCSLIMXCS K Ppa3/IMUHbIM KJjaccaM HeopraHuJecKux
COoeIMHEHWH, TeHeTUYeCKasi CBSI3b HEOPraHUYeCKUX BeIleCTB.

Knaccudukaiys XuMUueCcKUX peakiiydid 1o pa3IMUHbIM MPU3HaKaM (110 UKCTy
M COCTaBy YUacCTBYIOL[MX B peakLUU BeIeCTB, MO TeryioBoMYy >3(deKkrty, To
V3MEHEeHUI0 CTeleHel OKUC/IeHUs] XMMUUeCKUX 3/1IeMeHTOB, 10 00paTUMOCTH, TI0
y4aCcTUIO KaTanu3aTropa). JK30- U SHA0TepMUUeCKHe peakijuy, TePMOXUMHUYECKUe
ypaBHEHUs.

[ToHsITE O CKOPOCTHM XUMHUYeCKoW peakijuu. [ToHsaTve 00 oOpaTUMbIX U
HeoOpaTUMbIX XUMHUYEeCKUX peaklusx. [ToHsTHe 0 TOMOTeHHBIX U TeTepOreHHbIX
peakiusx. [lonsitie o katanuse. I[ToHATHE O XUMHUUYECKOM paBHOBeCUU. DaKTOPHI,
B/IMAIOI[ME HAa CKOPOCTb XWUMMWYECKOW peakluyd W TMOJI0KEeHWe XUMHUUeCKOro
PaBHOBECHSI.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  Peakl[uM,  3/IeKTPOHHBIM  GasaHc
OKHCJIUTE/IbHO-BOCCTAHOBUTETEHOMU peakLuu. CocragsiieHne ypaBHEHUU



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakliid C  MCIO0Jb30BaHUEM  MeToja
3JIEKTPOHHOTO OasaHca.

Teopust 371eKTPOTUTUYECKON JUCCOLUALIMM. DJIEKTPOIUThI U He3/IeKTPOIUTHI.
KaTtnonel, aHnoHbl. MexaHW3M [UCCOLMALIUM BeIeCTB C Pa3/IMYHbIMU BUIaMU
xuMHueckol cBsizu. CrerneHb Auccoraiui. CUbHbIe U C/1abble 3/1eKTPOJINTHI.

Peakijuy MOHHOTO 0OMeHa. Y C/IOBUSI TIPOTeKaHUsl peakliiii MOHHOTO 0OMeHa,
MO/Hble U COKpAllléHHble WOHHbIe ypaBHeHUs peakuyid. CBOWCTBa KHUCJIOT,
OCHOBAaHMM U COJeM B CBeTe TIPeACTaBAeHUN 00 3/IeKTPOIUTHUYECKOU
aucconuanuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHsATHE 0 THPO/M3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAKOMJIEHHE C MOJEJSIMH KPUCTA//TMYECKUX PEeIIETOK HeOopraHu4ecKuX
Bell[eCTB — MeTa//IOB U HeMeTa/yIoB (rpadura U ajsMasa), C/IOKHBIX BellleCTB
(x7opyja HaTpusi), UCC/ie[JOBaHWEe 3aBUCUMOCTA CKOPOCTA XUMHUYECKOW peakLUuu
OT BO3[EWCTBUS Ppa3/UUHBbIX (DAaKTOPOB, MCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pacTBOPOB BeLeCTB, TpoLiecca [JAWCCOLMALMM KHUCJIOT, LIejoued U Cojed
(BO3MOKHO  MCIIOJIb30BaHWE BUJEO MAaTepuajioB), TMpPOBeJleHUe  OIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKKW  TIPOTeKaHWs  peaki[Mii  HOHHOTO  oOMeHa
(obpa3oBaHue ocajka, BblJesieHWe Ta3a, oOpa3oBaHWe BO/ibl), OIbBITOB,
WTIOCTPUPYIOIUX ~ NPUMEPbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX  peakl[ui
(ropeHue, peakiuu pas3/i0KeHUs, COeJUHEHHs ), paclio3HaBaHUe HeOopraHWueCKUX
Bel[eCTB C TOMOLIbI0 KauyeCTBEHHBbIX peaklMii Ha WOHbI, pelleHue
9KCIepUMeHTaIbHBIX 3aJay.

HemeTanibl 4 MX COeJHUHEHUS

OOijasi xapakTepucTuKa TanoreHoB. OcCOOEHHOCTHM CTPOeHHSI aTOMOB,
XapakKTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3MUecKHe CBOMCTBA IMPOCTBIX
Bel[eCTB — TrajoreHoB. XWMHYeCKMe CBOWCTBAa Ha [pUMepe  XJjopa
(B3aMMOJeMCTBHEe C MeTa//laMd, HeMeTa//laMH, Lie/godyaMu). XJIOPOBOZOPOJ,.
ConsiHasg KWC/I0Ta, XMMUYECKWe CBOMCTBA, TOJyueHue, MprMeHeHue. leiicTBUe
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M uYejioBeKa. BakHellve X/IOpUAbI U UX
HaxoKJeHue B IPUPOJE.

O61ast xapakrepuctuka 3meMeHTOB VIA-rpyrimbl. Oco6eHHOCTU CTpPOeHUS
aTOMOB, XapaKTepHble CTereHW OkucieHus. CTpoeHue U (u3nUeckKue CBOMCTBA
TIPOCTBIX BeLeCTB — KUCI0PO/ia U Ccepbl. AJIJIOTPOIHbIE MOAU(PUKALIUKA KUCI0POAA
U cepbl. XuMUYeckrde CBoWCTBa cepbl. CepoBOJOPOA, CTpoeHue, (pusnyeckre U
XUMUUecKre CBOMCTBa. OKCUABI Cepbl KaK MpeACTaBUTENM KUCIOTHBIX OKCH/OB.
CepHasg KHC/IOTa, GHU3NUECKHe U XUMHWUeCcKde CBoWcTBa (oOmme Kak
Tpe/iCTaBUTesI  Kjaacca KUCJIOT U crielduyeckue). XuUMHYeCKHWe peakiu,
Jie)Kale B OCHOBe TPOMBIILJIEHHOTO criocoba TMoJ/iyuyeHHsi CepHOM KHUCJIOTHI.
[IprmeHeHMe cepHOW KUCIOThI. COMM CEepHOM KUC/I0ThI, KaueCTBeHHasl peakiys Ha



cysib(ar-uoH. Haxoxx/ieHrve cepbl U eé coeJWHEHWW B MpHpoje. XUMHUUECKOe
3arpsi3HeHHe OKpY»Kalolllel CpeJibl COeIMHEHUSIMU Cepbl (KHUCJIOTHBIE [TOXK[H,
3arpsi3HeHHe Bo3/lyXa U BOJJOEMOB), CIIOCOOBI ero rpeioTBpall[eHus.

OO0i1jasi xapakTepucThKa 3/eMeHTOB VA-rpyrmimbl. Oco6eHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoJe,
(dur3nUeckue U XMUMUUeCcKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
bu3nueckue U XMMHUUeCcKre CBOMCTBa, MoayueHre U npuMeHeHue. Co/id aMMOHUSI,
ux ¢u3nueckue U XMMU4eckre CBOMCTBA, puMeHeHre. KauecTBeHHasi peakijysi Ha
VMOHbI aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (pU3nueckue U XUMUUeCKUe
cBoiicTBa (0OlMe Kak TIpe/icTaBUTeNs Kjacca KHC/IOT U Crieluduueckue).
Vcrionb3oBaHWe HUTPATOB U CoJied aMMOHMSI B KaueCTBe MHHepa/bHbIX
yaobpeHuii. XMMHUeCKoe 3arpsisHeHre OKpPY>Karoleid cpefibl COeTHHEHUSIMHU a30Ta
(KMCNOTHBIE [IOXAW, 3arpsi3HeHWe BO3Ayxa, IOYBbI U BOAOEMOB). dDocdop,
a/uIoTponHble Mojudukalmu ¢ocdopa, pusnueckue U XHMHUYeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHasi KucaoTa, pusnueckre U XuMHAUYeCKue CBOKCTBa,
nosiyuenue. Vcrionb3oBanue hochaToB B KaueCTBe MUHEPATbHBIX YA00PeHUH.

OOb1jasi xapakTepucThKa 37eMeHTOB [VA-rpymmbl. OcoO0eHHOCTH CTPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWs.  YTJepof,  a/IOTPOITHbIE
MoAUGUKalUKM, paclpocTpaHeHue B Tpupofie, GusMyeckve U XUMHUUeCKHUe
cBoiicTBa. Afcopbiums. KpyroBopot yriepoa B nipupoze. OKCHAbI yriepoja, uxX
dbu3nueckue ¥ XUMHYECKWe CBOWMCTBa, JE€UCTBME Ha >KUBble OpraHU3MBbI,
roJiyueHrue U TIpUMeHeHHe. DKOJIorhueckre mnpobsieMbl, CBsi3aHHbIE C OKCHOM
yrnepoaa (IV), rurotesa T/106anbHOTO TIOTEIVIEHWS KAMMaTa, ITAapPHUKOBBIN
3¢ dekT. YrosbHas KUCIOTa U €8 Cod, Ux (u3nueckue U XMMUUeCKUe CBOWCTBa,
rojiyueHWe U TpuMeHeHWe. KauecTBeHHasi peakidss Ha KapOOHaT-HOHBI.
Vcnosib3oBaHre KapOOHATOB B OBITY, MeAULIMHE, MPOMBIIIEHHOCTA U CelbCKOM
XO3SUCTBeE.

[TepBoHaua/ibHbIe TIOHATHS 00 OPraHUUYECKUX BeIecTBax Kak O COeMHEeHUsIX
yrjiepojia (MeTaH, 3TaH, 3TU/IeH, alleTUIeH, 3TaHOJI, TJIMLePUH, YKCYCHas KUC/I0Ta).
[IpyposHble UWCTOUHUKK YIJIEBOAOPOAOB (Yronb, TIPUPOJHbIA Tra3, HedTh),
MIPOAYKTBI UX TiepepaboTKu (OeH3WH), WX pOJib B OBITY W IPOMBIILJIEHHOCTH.
[ToHsiTve 0 GHOJ/IOTHYECKH Ba)KHBIX BeIl[eCTBaX: JKHpaX, Oe/kax, yriaeBojax — U UxX
PO/ B JKWA3HM uUe/ioBeKa. MarepuanbHOe €QWHCTBO OpraHUueCKUuX |
HeOpraHWYeCcKrX COeJJMHeHHUH.

KpemHuii, ero ¢usnueckue ¥ XUMUUeCKHe CBOMCTBa, IIOJlydyeHUe W
npumeHeHne. CoeauHeHMs KpeMHHs B mpupoge. OOique TmpejacTaB/ieHus 00
okcuge kpemHus (IV) u kpemHueBor KucyioTe. CHUTMKAThI, UX UCIOJIb30BaHUE B
ObITY, B TMPOMBIILJIEHHOCTH. BakHellllie CTpOUTe/bHbIE MaTepuasbl: KepaMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. IIpobiemMbl 6e30IMacHOTO KCITOb30BaHUS
CTPOUTEJIbHBIX MaTepyasioB B MOBCeHEBHOU »KU3HHU.

Xumuueckuii 3Kcnepumenn:

n3ydeHre o0pa3lloB HeOPraHWYeCKUX BEIeCTB, CBOWCTB COJISTHON KHCJIOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peaklid Ha X/JIOPU/-MOHbI U HaO/ro/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarwollue (U3Myeckhe W XUMHUYECKHe CBOWCTBA
raJloreHOB U WX COeJMHEeHUU (BO3MOKHO WCMOJIb30BaHWE BH/IeOMAaTepHasioB),
O3HaKOMJIeHHe C oOpa3ljaMu XJ0pu0B (TajJoreHU/OB), O3HAKOMJIEHHE C
obOpasijaMu  ceppl W €€  coequHEHUSIMH  (BO3MOXKHO  MCIIO/b30BaHUe
BH/leoMaTepuasoB), Hab/oieHre Tipoliecca oOyrMBaHUs caxapa IoJ| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThl, U3y4YeHHWe XHUMUUECKHX CBOWCTB
pa30aB/ieHHOM CepHOM KHMCJIOTHI, IPOBeZIeHe KaueCTBeHHOW peakiiy Ha CyJib(ar-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJieHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ochopa M UX coeAuHEHUN (BO3MOXXHO MCI0J/Ib30BaHUE
BH/IeOMaTepHasioB), oOpa3ijaMu a30THBIX U (ocHOPHBIX yA00peHHH, To/TyueHue,
cobupaHye, pacrio3HaBaHWe U U3ydyeHWe CBOWCTB aMMHakKa, TIpOBeZieHue
KaueCTBEHHbIX peakl[Mii Ha MOH aMMOHHUsS U ¢docdaT-uoH U U3ydyeHUe NMpU3HAKOB
WX MIPOTeKaHusl, B3aUMO/IelICTBHe KOHI|eHTPUPOBAHHOM a30THOM KMC/IOThI C Me/IbIO
(BO3MO>KHO WCIO/b30BaHe  BH/leOMaTeprasioB), H3yueHue Mozeneun
KPUCTa/UIMUeCKUX PpeIlIETOK anmasa, rpadura, ¢y/iepeHa, O3HAKOMJIeHUE C
TIPOL[eCCOM  aZicopOL[MK  paCcTBOPEHHBIX BeEIIeCTB aKTUBHUPOBAHHLIM VIJIEM W
yCTPOMCTBOM MPOTUBOrasa, MojaydyeHue, coOMpaHve, pacro3HaBaHUe W U3yueHue
CBOMCTB YTJIEKHCJIOTO Tra3a, MpOBe/ieHre KaueCTBEHHBIX peakIMi Ha KapOoHaT H
CU/IMKAT-UOHbl ¥ HW3yUeHWe TPU3HAKOB UX TIPOTEKaHWs, O3HAaKOMJIEHHE C
MPOJyKLIMeld CUIMKAaTHOW TPOMBILIJIEHHOCTH, pelleHrue SKCIepUMeHTaTbHbIX
3a/au No TeMe «Ba)kHelIIre HeMeTal/Ibl U UX COeIMHEHUSI».

MeTtanibl 4 MX CoeJMHEHUS

OO011jasi XapaKTepUCTUKAa XUMUUECKHUX 3/IeMEHTOB — MEeTa/IJIOB Ha OCHOBaHUM
VX TI0ONoXKeHUs1 B Ilepyuomnyeckor cuctemMe XUMHUUeCKuUx 3nemeHtoB /[l. W.
MengeneeBa U cTpoeHus aToMOB. CTpoeHre MeTa//ioB. MeTayinyeckasi CBA3b U
MeTa//TMyecKasi ~ KpUCTa/uIMuecKass  peliéTKa.  OJJeKTPOXUMHYECKUM  psif
HaTpsDKeHUH MeTasiioB. @u3ndeckre U XMMHUUeCKWe CBOMCTBa MeTa/uioB. Obiiue
criocobbl TIo/ydeHUss MeTa/iioB. [loHATHE O KOPpPO3WM MeTajlJIoB, OCHOBHBIE
crocobbl 3amuThl UX OT Koppo3uu. CruiaBbl (CTaib, Yyr'yH, AIOPaJOMUHUMN,
OpoH3a) U X NpUMeHeHNe B OBITY U ITPOMBIIILJIEHHOCTH.

[[lesiouHble MeTasuibl: TIO/IOKeHUe B [leprogrueckor CUCTEMe XUMUYECKUX
sneMeHTOB [I. V. MeHzeneeBa, CTpoeHWe MX aTOMOB, HaxOX7eHWe B IIPUPO/eE.
du3nueckrde U XMMHUUYeCKUe CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U



TUPDOKCHJbI HaTpusi M Kaaus. lIprMeHeHWe 11leJIOUHBIX MeTalJIoOB U HUX
coeIMHEeHUH.

[[lesioyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLUM: TIOJIO)KEHHWE B
[Teppoanyeckou cucteMe xUMHUecKux 3jieMeHTOB [I. 1. MeHjeneeBa, CTpoeHue
VX aTOMOB, HaxoXKJeHue B pupoze. Prsudeckre U XUMUUeCKUe CBOMCTBA MarHUst
U Kanblus. BaxHelive coefuHeHUs KajibliUs (OKCHJ, TUADPOKCHUJ, COJIH).
JKEcTKOCTh BOJIBI M CITIOCOOLI €€ yCTpaHeHUs.

AsroMyHUN: TI0JI0KeHWe B [Teproanyeckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. . MenzieneeBa, CTpoeHUe aToMa, HaxoxAeHue B rpupoze. dusnyeckue u
XHMMUUeCKre CBOWMCTBA altOMUHUS. AMQOTepHble CBOMCTBA OKCHUZA U THJPOKCH/IA
aJTFOMUHMUSL.

Keneso: nonoxenue B [lepuoanueckor cucteMe XUMUYECKUX 371eMeHTOB /1.
N. MenjeneeBa, CTpoeHHWe aToMa, HaxO)KJeHue B mnpupoge. dusuyeckue u
XHMMUUeCcKre CBOMCTBa »kese3a. OKCU/bI, THAPOKCH/IBI U cou kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOTyUYEeHHE.

Xumuueckuti 3KcnepumeHm:

O3HaKOMJIeHHe C oOpa3llaMd MeTa/VIOB U CIVIaBOB, UX (U3NUECKUMHU
CBOMCTBaMH, U3yueHHWe  pe3yJIbTaTOB KOPPO3WM  MeTa//iIoB  (BO3MOXKHO
HCTIO/Tb30BaHHe BHIEOMaTepUasaoB), OCOOEHHOCTEH B3aMMOJEMCTBUS OKCHJA
Ka/JbLIUsl YW HaTpusi C BOJOM (BO3MOJKHO WMCIIO/Ib30BaHUE BHIeOMAaTepHasioB),
McceloBaHUe CBOWCTB »KECTKOM BO/Ibl, MpOLiecca FOpeHus kene3a B KUCJI0pPOZe
(BO3MOXXHO  HWCIIOMb30BaHWE  BHU/IEOMAaTepUasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEHHBbIX peakl[id Ha WOHBI: MarHUsl, Kasblys, aTlOMUHUS, I[[UHKA, KeJje3a
(IT) u »xenesza (III), meau (II), HabOgeHWe U OTMMCaHHE TTPOLIECCOB OKpAITMBaHMUS
MJlaMeHd MWOHAaMM HaTpus, Kaius W Kajablusg (BO3MOKHO MCII0/Ib30BaHUE
BU/leOMaTepUasioB), UCC/ie/JoBaHUe aM(POTepHbIX CBOMCTB T'MIPOKCU/IA aTFOMUHUS
Y TUJPOKCH/A LIMHKA, pellleHre SKCIIepPUMEeHTa/IbHbBIX 3a/iau Mo Teme «BakHeUime
MeTaJl/Tbl U UX COeVHEHUS».

XuMMA U OKpY)Kawllas cpeja

BeljectBa M Matepuanbl B MOBCEIHEBHOW >XM3HU 4YesioBeKa. besomacHoe
HCTI0/Tb30BaHHe BEI[eCTB U XMUMUUECKHUX peaki[uii B ObITy. IlepBast TIOMOIIb TIpH
XUMUUECKUX 0’KOTaX U OTPaBJIeHUSIX.

XrMUUeCcKoe 3arpsi3HeHWe OKpY»Karollell cpefbl (TipefesibHasi JOMyCTAMast
KOHLIeHTpalusl BelllecTB, Aajee — [1/1K). Poib XvMUM B pellleHUM 3KOJI0THYeCKUX
nipobJiem.

Xumuueckuil 3KcnepumeHm:

n3ydeHre 00OpaslioB MaTeprasnoB (CTEK/O, CTUIaBbl MeTa/l/IoB, TMOJIMMepHbIe
MaTepHaJibl).

MexcnpeomemHble ces3u



Peanmu3aiiusi MeXXmpegMeTHBIX CBs3el TIpU W3yUYeHWH XUMUU B 9 Kiacce
OCYIIIECTB/ISIETCSI Uepe3 UCIO0J/Ib30BaHME KaK OOIUX eCcTeCTBeHHO-HayUHbIX
TIOHSITUH, TaK W TIOHSATUM, SB/SION[UXCS CUCTEMHBIMU /Il OT/Ie/IbHBIX Tpe/MeTOB
eCTeCTBeHHO-Hay4YHOr0 1UK/Ia.

OOb1ie ecTeCcTBeHHO-HayuHble TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epuoJUYHOCTb, HabioeHue,
9KCIIePUMEHT, MO/le/IMpOBaHue, UW3MepeHHe, MO/ie/lb, SIBJieHWe, TapHUKOBBIM
3¢ deKT, TeXHO/IOTrUsl, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3J€KTPOH, TMPOTOH, HEWTPOH, WOH, HYK/IUJ,
W30TOIbI, pPaZIMOaKTUBHOCTb, MOJIEKYJa, 3JeKTPUYEeCKUil 3apsifi, MPOBOJHUKH,
TIOJTYTIPOBOTHUKY,  AMSJIEKTPUKH, (OTO3/IEMEHT, BEIeCTBO, Telo, 00BEM,
arperaTHOe COCTOSIHME Bell|eCTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpHCTasyInuecKas
pelléTKa, CI/iaBbl, (U3WUYECKHe BeSWUUHBbI, eJUHUIIbI U3MepeHHs, KOCMUUYeCKoe
TIPOCTPAHCTBO, TJIaHeThl, 3B&3/1bl, Co/HIIe.

buonorust: doTtocuHTe3, AbixaHue, Ouocdepa, SKOCHUCTEMa, MHUHepaIbHbIE
y100peHusi, MUKPO3JIeMeHThI, MaKPO3/IeMeHThI, TTMTaTe/IbHbIe BelljeCTBa.

leorpadusi: atmocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/BI,
ToJie3Hble UCKOoTaeMble, TOTJTUBO, BOZHbIE PeCYPChI.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITIPOI'PAMMBI 11O
XMW HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSA

JINMYHOCTHBIE PE3YJ/IbTATBHI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHSI TIPOrPaMMbl OCHOBHOTO OOIIero
oOpa3oBaHUs JOCTUTAIOTCS B XOJle OOyUeHWs XUMUM B €JWHCTBe ydeOHON H
BOCITUTATEeIbHOW JeSITeIbHOCTA B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUNCKUMHU
COLIMOKYJIbTYPHBIMU U IYXOBHO-HPaBCTBEHHBIMU 1I€HHOCTSIMU, TIPUHSTHIMU B
ofbillecTBe TMpaBWIaMH W HOPMaMH T[OBeleHHSI M CIIOCOOCTBYIOT TMpolieccam
CaMOTI03HaHUS, CAMOPA3BUTHS U COLMA/IM3aLM 00yYarolUXCsl.

JINUHOCTHBIE ~ pe3y/bTaTbl  OTPa)KalOT  TOTOBHOCTb  OOYyUaroL[UXCS
DPYKOBO/ICTBOBAaTbCSI CHCTEMON TO3UTUBHBIX I1[€HHOCTHBIX OpHEeHTal[uid |
pacilivpeHye omnbITa [iesiTe/lbHOCTHA Ha eé OCHOBe, B TOM YKCJie B YaCTH:

1) naTpMOTUYECKOr0 BOCITUTAHUA:

L[EHHOCTHOT'O OTHOLLIEHHS K OT€YeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUYECKOMY
M HayuyHOMY Hac/e/lli0, TOHMMAaHUsS 3HAueHUs] XUMHUUECKOW HayKu B >KU3HU
COBpPEMEHHOro 0011[eCcTBa, CIIOCOOHOCTU BaZieTb JOCTOBepHOW HH(opMalield o
Nepe/ioBbIX JOCTW)KEHUSIX M OTKDBITUSIX MUPOBOM U OTEUeCTBEHHOW XUMWH,
3aMHTePeCOBAHHOCTH B HayUHBIX 3HAHUSIX 00 yCTPOMCTBe MUpa U 0011eCTBa;

2) rpaXKJaHCKOT0 BOCITUTAHUSA:

Tpe/iCTaB/ieHUss O COLMAJbHBIX HOpPMax W TIpaBUIaX MEXIUYHOCTHBIX
OTHOIIIEHUY B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 00I11[eCTBEHHO
ToJIe3HOM,  yueOHOHMCCeOBaTe/bCKOW, TBOPUYECKOM M JPYTUX  BUJAX
JesITe/IbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HOW COBMECTHOM [IesSTeIbHOCTH TIpH
BBITIOJTHEHUM y4eOHBIX, TI03HaBaTeMbHBIX 3aZlau, BBIMOTHEHUA XUMHUECKUX
9KCTIePUMEHTOB, CO3/laHHU yueOHbIX TIPOEKTOB, CTpeMJIeHHs K B3aUMOIIOHUMAaHHIO
¥ B3auUMOIIOMOLIM B TIpoljecce 3ToW YyueOHOM [JesiTe/IbHOCTH, TOTOBHOCTU
OlleHUBaTh CBOE TIOBe/leHMe U TIOCTYNKM CBOMX TOBAapHIleld C TI03ULUU
HPABCTBEHHBIX U MPaBOBLIX HOPM C YYETOM OCO3HAHUSI MOC/Ie/ICTBUM MOCTYTKOB;

3) e HHOCTH HAyYHOr'0 NMO3HAHMSA:

MHPOBO33peHYEeCKHEe Mpe/CTaB/leHHsI O BeleCTBe M XMMHUUYECKOW peakLuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKM W COCTaBJISIOIIVE
OCHOBY /il TIOHUMaHHUsI CYII[HOCTA HAy4YHOW KapTUHbI MUpa, TIpe/iCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX PAa3BUTUS TPHUPO/bI, B3aMMOCBS35X Ue/lOBeKa C
TIPUPO/IHOW CpeJioi, O POJIU XMMUM B TI03HAHUU 3THUX 3aKOHOMEPHOCTEW;

T03HaBaTe/IbHble MOTHBLI, HarlpaB/ieHHbIe Ha TOTyuyeHHe HOBLIX 3HAaHUU TI0
XUMHH, HeoOxoqumble i 00BsCHeHUS Hab/roJjaeMbIX IPOLIECCOB U SIBIEHUM,
T03HaBaTe/bHOW, WHGOPMAI[MOHHONW M UWTaTelbCKOW KYJIbTYpbl, B TOM UYHCIIe
HaBLIKOB CaMOCTOSITe/IbHOM paboThl C yueOHBIMU TeKCTaMH, CIIPABOUHOU



UTepaTypod, [JOCTYMHBIMA TeXHUUECKUMU CpeACTBaMM HWH(OPMAaI[MOHHBIX
TeXHOJIOTUI;

WHTepeC K OOyueHHI0 W II03HaHHWIO, J/0003HATENIbHOCTh, TOTOBHOCTbH H
CocoOHOCTHL K camoo0Opa3oBaHHIO, TIPOEKTHOM M HCC/Ie[0BaTe/IbCKOM
JesiTeJIbHOCTA, K OCO3HAHHOMY BbIOODY HarlpaB/IeHHOCTW W YPOBHS 00yueHUs B
JlaJIbHeHIIIeM;

4) popMuUpOBaHUSA KY/ILTYPbI 3[J0POBbSI:

OCO3HaHWe IIeHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHWS K CBOEMY
3[JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIMi 00pa3 ’KW3HH, OCO3HaHHWe IOC/Ie[CTBUN U
HemnpusTHe BpeJHbIX NpUBbIYeK (YroTpebsieHus aJKorosisi, HAPKOTUKOB, KypeHHs),
HeoOXOUMOCTH  COOJTIO/IeHUsT TIpaBW/I  0e301acCHOCTH TpU  OOpaIieHnu C
XUMHUUeCKUMU BeI[eCTBaMH B OBITY U peaibHOM »KU3HU;

5) TPYAOBOro BOCIUTAHMSA:

MHTepeC K MPaKTUYecKoMy U3yuyeHUIo Tipodeccuii U TpyZa pa3/inyHoOro po/a,
yBa)KeHHe K TPYAy U pe3y/ibTaTaM TPY/OBOM [IesSTeIbHOCTH, B TOM YHC/Ie Ha
OCHOBe TpUMEHEeHHs TIpeJIMeTHBIX 3HAaHWK 110 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/yaJbHOM TPaeKTOPHUH TPOJo/DKeHUsT 00pa30BaHUsI C YUETOM JIMUHOCTHBIX
WHTEPeCcoB U CIIOCOOHOCTU K XMMHH, 00111eCTBeHHBIX MHTEPeCOB U MOTpebHOCTeH,
YCITEITHON MpodecCHoHaMbHOMN /e TeTbHOCTH M Pa3BUTHSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH a/IalITHPOBATHCA B TTPO(deCCHOHATLHOM Cpeie;

6) 3K0/10rMYeCcKOro BOCIIUTAHHUS:

9KO0JIOTUYECKH 1iejiecooOpa3Hoe OTHOIleHHWe K TIpUpojile KakK HCTOUHUKY
JKU3HU Ha 3emJie, OCHOBe eé CyII[eCTBOBaHHMS, TIOHUMAaHUe 1[eHHOCTH 37I0POBOTO U
6e3omacHoro obpa3a J»KU3HM, OTBETCTBEHHOE OTHOLLIEHHWe K COOCTBEHHOMY
bu3nuecKkoMy U TICUXHYeCKOMY 3/0pPOBbIO, OCO3HaHWe I1eHHOCTH COO/IOfeHuUs
npaBu/1 6e301acHOTO TOBe/jeHUsI TIpY paboTe C BellleCTBaMU, a Tak)Ke B CUTYaLIUsX,
YTPOYKAIOIINX 3/J0POBBIO U YKU3HM JIIO/IEM;

CIIOCOOHOCTH TIPUMEHSTh 3HAHWS, TI0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY>Karolerd TIPUPOAHON Cpeliou, [/1s1 TIOBbILLIEHUS
YPOBHSI  9KOJIOTMYECKOW KYJIbTypbl, OCO3HaHHsl T/100aJbHOrO  XapakTepa
9KOJIOTUUECKUX TIpo0/ieM M TyTel WX peIleHds TOCPeJICTBOM METO/I0OB XHMHUH,
9K0JIOTUYECKOTO MBIIIIeHHS, YMeHUsI PyKOBO/ICTBOBAaThCSI UM B TTO3HaBaTeIbHOM,
KOMMYHHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEIMETHBIE PE3YJ/IbTATHI

B cocraBe MeTarnpeMeTHBIX pe3y/JbTaTOB BBIAEASIOT 3HAUMMbIE IS
cdbopMUpOBaHMs MHPOBO33peHHsI OOlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIWIL, TUTIOTe3a, (PaKT, CHCTeMa, TPOoLIecC, SKCIIepUMEeHT U JIpyroe.), KOTophle
WCTIO/Tb3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX y4eOHBbIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBe 3HaHHWM W3 3THUX IMpeAMeTOB (OPMHPOBATH ITPe/CTaBeHNe O 11eJI0CTHOU



HayYyHOUW KapTWHe MHpa, U YHUBepCa/ibHble yueOHbIe felCTBUS (TT03HaBaTebHbIe,
KOMMYHUKAaTUBHbIe, PEry/ISITUBHBbIE), KOTOpble obecrieurBaiOT (opMUpOBaHHE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY ITIJITAHUPOBAHHWIO W OCYII[eCTBIEHUIO yueOHOM
NesiTeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBepPCa/IbHbIe yUeOHbIe JeiiCTBHs

Ba3oBble jloruyecKue AeiiCTBHs:

yMeHUSI HWCIO0Mbh30BaTh MPUEMBI JIOTUUECKOTO MBbIIIJIEHUs] TIPU OCBOEHUU
3HaHUM: PacKpbIBaTh CMBIC/I XUMUUYECKUX TOHSATHN (BbIJENSTh UX XapaKTepHbIe
TIPU3HAKH, yCTaHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), WCIIOIb30BaTh
TIOHSATHUS /171 0ObSICHEHHs OT/le/IbHbIX (PAaKTOB U sIBJIeHWH, BLIOMpaTh OCHOBAHUS U
KpUTEpPUM [i/Is1 KIacCU(PUKAIUKY XMMHUEeCKHUX Bell[eCTB U XUMUUYeCKUX Ppeakiiui,
yCTaHAB/MBATh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3U MEXIy OO0BeKTaMH W3yueHUs,
CTPOUTH JIOTUYECKHe pacCyxaeHus1 (MHAYKTUBHbIE, leyKTUBHbIE, 110 aHa/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/THOUEHUS;

yMeHue TIpUMeHsATb B TIpollecce TO3HaHUsI TOHSATUS (TIpefiMeTHble W
MeTaripeiMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMble B XUMUH,
1peoOpa3oBbIBaTh LIMPOKO MpHUMeHsieMble B XMUMUU MO/ie/TbHbIe TIpe/|CTaBIeH s —
XMMUUeCKUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢Gopmysia U ypaBHeHHe
XUMHUUECKOH peaklMy — MpH PellleHnH yueOHO-TT03HaBaTeIbHbBIX 3a/lad, C YUETOM
3TUX MO/Ie/IbHbIX TMpe/CTaBAeHUI BbISB/IATb U XapaKTepPU30BaTh CYIeCTBEHHbIE
TIPU3HAKU U3yUyaeMbIXx 00beKTOB — XUMHUUYECKUX BEIleCTB U XMMUUeCKUX peakiui,
BbISIB/ISITH ~ OOIMe  3aKOHOMEPHOCTH, TMPUYMHHO-C/Ie[ICTBEHHbIe  CBSI3U U
TIPOTUBOPEYMS B M3yUaeMbIX MPOL[eccax U IBJIeHUSIX.

Ba3oBble ucc/ieioBaTe/IbCKHe 1eCTBYS:

yMeHHe WCIO/b30BaTh TOCTaB/eHHble BOMPOChI B KauecTBe WHCTPyMeHTa
MO3HaHUs, a TakXke B KaueCTBe OCHOBBI [I/isi (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIpOBepKe MPaBUWIbHOCTH BbICKa3bIBaeMbIX CY)KJeHUMH;

nproOpeTeHre OMbITa [0 TUIAHUPOBAHWIO, OpraHW3allid W ITIPOBEIeHUI0
yUeHHYeCcKUX 9SKCIIepUMEeHTOB, yMeHHe HabmojaTh 3a XOZOM IMpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 00600IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBe/IEHHOIO OTbITa, UCC/AeJ0BaHUS, COCTAB/SATh OTUET
0 TIpO/IeJIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHUe BbIOWpaTh, aHa/JIW3UpPOBaTh W MWHTEPIIPeTUpPOBaTh WHGOPMALKIO
pa3MUHbIX BUZIOB U (JOpM TIpe/iCTaB/IeHUs], T0yuyaeMyt0 U3 pa3HbIX MCTOUHHUKOB
(HayuHO-TIOMy/IipHasi  UTepaTypa XWMUUYECKOrO COZlep)KaHusl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL€HWBaTh MPOTUBOPEUMBYIO U
HeJJOCTOBEPHYI0 HH(OPMaAILUIO;



yMeHUe TIPUMEHSITh pa3/MidyHble MeTOZbl M 3arpochl MpH TIOMCKe U 0TOope
vH(bOpPMaI[Mi U COOTBETCTBYIOIIUX JaHHBLIX, HEOOXOAWUMBIX [/ BBITOTHEHUS
yueOHBIX 1 IM03HaBaTeIbHBIX 3a/lau ONpe/e/IEHHOTO THIIA, TIPHOOpeTeHHe OIbiTa B
0o0MacTd  WCTONMB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
oBJlaZieHWe Ky/JIbTYpPOi aKTUBHOT'O HCIT0/Ib30BaHKs Pa3/IMUHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: HOOpPMaLU U
W/UTIOCTPUPOBATh pelllaeMble 3a/laul  HeCJIO)KHBIMHA CXeMaMH, uharpaMmamu,
apyrumu opMamu rpadyku U UX KOMOWHAIUSIMU;

yMeHWe WCI0/Ib30BaTh M AaHaJM3MpOBaTb B Tipoljecce y4yeOHOM U
MCCIIeJ0BaTe/TbCKOM /lessTe/TbHOCTH UH(OPMALUI0 O BAUSHUU TPOMBIILJIEHHOCTH,
CeIbCKOTO XO03SIMCTBa M TPAHCIIOPTa Ha COCTOSIHWE OKPY’Karollleil TPUPOJHOU
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /JeHCTBHUSA:

yMeHUsI 3a/laBaThb BOIpPOCHI (B XOJe Auasora U (WIh) JUCKYCCUH) TIO
cyllectBy  oOcCyzJaemMoil  TeMbl, (OpPMy/IMpPOBaTh CBOM  TIPeZJIOXKEHUS
OTHOCHTE/TbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

yMeHUs]  TIPeJCTaB/sATb  TOAy4YeHHble  pe3y/bTaThl  [03HaBaTeIbHOMU
JesiITeIbHOCTU B YCTHBIX M TIHMCbMEHHBIX TeKCTaxX; JejlaTh Ipe3eHTaluio
pe3y/IbTaTOB BBITOJIHEHHSI XUMHUECKOr0 3KCIeprMeHTa (J1abopaTOpPHOTO OITBITa,
nabopaTopHOi1 paboThI 1O UCC/IeJOBAHKIO CBOMCTB BellleCTB, yueOHOTro TIPOeKTa);

yMeHUs y4eOHOTO COTpyAHUUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
MO3HAaBaTeJIbLHOM W MCC/Ie[loBaTeIbCKOM  JesiTe/IbHOCTU  TIPU  pellieHuHn
BO3HUKAIOIIMX Mpob/eM Ha OCHOBe yuéTa OOIIMX WHTEPECOB M COTJIaCOBAHMS
no3uril (06cy>xaeHusi, 0OMeH MHEeHUsIMU, «MO3TOBBIe IITYPMbI», KOODJAWUHALIVS
COBMECTHBIX [IeWiCTBUM, OTpeJie/ieHe KPUTEepHeB 110 OlleHKe KauecTBa
BBITIOJIHEHHOM pabOThI U PyTHeE).

Pery/isaTHBHBIE YHUBEpPCA/IbHbIE yYeOHbIe e CTBUA:

yMeHHe CaMOCTOSITe/IbHO OfpeJeNisiTh Led [leATeTbHOCTH, TJIaHWPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPOJMPOBAaTh W TPU HEO0OXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNTbHOCTb, BbIOMpaTh Harbosiee 3deKTHBHBIE CTIOCOOBI perleHus] YueOHbIX U
MO03HABaTe/bHbIX 3a/lauy, CaMOCTOSITe/IbHO COCTaB/SATh WIA KOPPEKTHPOBaTh
Tpe//IO’KeHHbIA aJITOPUTM JIeUCTBUM TPUA BBINOJHEHUU 3aJaHhl C Y4ETOM
TOJTyueHus] HOBBIX 3HaHWM 00 M3yuaeMbIx 00OBEKTaX — Bell[eCTBaX U peaKlusXx,
OlLlIeHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBieHHOW Lie/d, yMeHHe
WCII0/Ib30BaTh ¥ aHA/IM3UPOBATh KOHTEKCThI, TIpe/ijlaraeMble B YC/IOBUM 3a/jaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
co/lep>KaHMs, YCTaHOBJIEHHOTO JaHHOW deaepanbHON paboueil TporpamMmmoi,
BBI/IE/IIIOT: OCBOEHHBbIE OOYYalOIMMUCA HayuHble 3HaHHS, YMEHHWS W CITOCOOBI



JaercTBul, crienuduueckue Iyl TIpeIMeTHON 00/1acTé  «XUMHS», BUJIBI
JesTeTbHOCTU  TI0  TIOJIyUeHHI0 HOBOTO  3HaHWs, €ro HWHTeprpeTaluy,
1peoOpa30BaHKIO 1 TIPUMEHEHHUIO B Pa3/IMUHBIX YUeOHBIX Y HOBBIX CUTYyaIHsIX.

K koHily obyueHusi B 8 Kacce rpesiMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTPaXKaTb CHOPMHUPOBAHHOCTD Y O0YYAOIINXCS YMEHUH:

e pacKpbIBaTb CMBICJ OCHOBHBIX XMUMHUUYECKMX TIOHSATUM: aTOM, MOJeEKYy/a,
XUMUYEeCKHUN 3/IeMeHT, MPOCTOe BeIecTBO, CJ0)KHOe BelleCTBO, CMeCh
(omHOpOHAst ¥ HeOJHOPOZHAs1), BaleHTHOCTh, OTHOCUTE/IbHAsl aTOMHasl U
MOJIeKy/sipHasi Macca, KOJWYeCcTBO Bell[eCTBa, MOJb, MOJIIpHas Macca,
MaccoBasi 1011 XMMHUYeCKOTo 37ieMeHTa B COeJUHEeHUH, MOISIPHBIN 00bEM,
OKCHJI, KMCJIOTa, OCHOBaHHe, COJib, 3JIEKTPOOTPHUI|aTebHOCTb, CTeIeHb
OKHUCJIeHUs, XMMUUecKasi peakiusi, KaacCcudUKalusi peaki[uii: peaklyu
COeIMHEHUs], peaKI[M{d pa3/ioKeHHWsl, peakIMu 3aMelleHus], peaKluu
oOMeHa, 3K30- ¥ 3HJ0TepMUUECKUe peakiuu, TeTrioBoi 3¢ deKT peakiuu,
PO aToMa, 3JIEKTPOHHBLIM CJI0K aTroma, aTOMHasi opbuTanb, paguyc
aToMa, XUMHUUecKasi CBsi3b, TIOJISpHAasi M HeroJ/isipHasi KOBaJieHTHasi CBSI3b,
VOHHasl CBsI3b, MOH, KaTWUOH, aHWOH, pacTBOpP, MacCOBasl [IO/is BellleCTBa
(mpolieHTHas1 KOHLIEHTpalus) B pacTBOPE;

e WWUIIOCTPHUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMHUUECKHUX TIOHSATHUN U
TIPUMEHSITh 9TU TIOHSTUS MIPY OMTMCAaHUU BelleCTB U UX MpeBpallieHu;

e HCIIO/b30BaTh XHWMMYECKYI0 CHMBOJIUKY [Js1 COCTaBiaeHUs1 Gopmy
BellleCTB ¥ ypaBHEHUM XMMUUEeCKHUX peakliui;

e OIpejie/sSTh BaJleHTHOCTh aTOMOB 37IEMEHTOB B OMHApHBIX COeIUHEHUSIX,
CTelleHb ~ OKHC/IeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAVHEHUsX,
TIPUHA/IIEXKHOCTh BellleCTB K OIpeZie/IEHHOMY K/aacCy COeAUHEeHWN I10
dbopmynaMm, BHJ XUMHYECKOW CBsi3U (KOBajleHTHass W HOHHas) B
HeopraHWYeCcKHUX COe/[MHeHUsIX;

e packpeiBaTb cmbica [lepuoguvueckoro 3akoHa [I. WM. MeHpeseesa:
JIeMOHCTPHUPOBAaTh TOHMMaHWe TIepHOANYECKON 3aBUCMMOCTH CBOMCTB
XMMUUECKHX 37IeMEHTOB OT UX MoJiokeHUs1 B [leproguueckoii cucrteme,
3aKOHOB COXpaHEeHHUsI MacChl BeIIeCTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YueHus1, 3aKOHa ABOTrajpo;

e OIWCHIBAaTb U XapaKTepu30BaThb Tab/muHyro ¢dopmy [lepruoanueckoit
CUCTeMbl XHWMUUECKHUX 3/IeMEHTOB: pa3/uyaTh TIOHATUS «TJlaBHast
noArpynma (A-rpynma)» u «mobouHast noArpymia (b-rpymma)», Maibie U
Oosblliie TIEpUOZbI, COOTHOCHUTH OO0O03HaueHWs, KOTOpble WMEIOTCS B
Tabmuie «[leproanueckass cucTeMa XUMHUYECKUX 3nemeHToB /[I. .
MeHieleeBa» C UWC/IOBBIMA XapaKTePUCTUKaMU CTPOEHUSI aTOMOB



XUMUUECKUX 371IeMeHTOB (COCTaB U 3apsiji sifipa, o0iijee Unc/o 3/1eKTPOHOB
Y pacrpe/ienieHre UxX T10 3/IeKTPOHHBIM CJIOSIM);

K/laccU(UIMpOBaTh XMMUUECKUe 3/IeMeHTbI, HeopraHudeckre BelllecTBa,
XUMUYeCcKrde peakiuy (M0 YMCIY Y COCTaBy y4YacCTBYHOIIUX B peaklyu
BellleCTB, 110 TerIoBoMY 3(pdeKTy);

XapaKTepu30BaTh (OIMUCHIBaTh) 00IMe XUMHYEeCKHe CBOMCTBA BeIlleCTB
pa3MUHbIX K/IaCCOB, MOATBEPXK/1asi OMKMCaHue TIpUMepaMu MOJIeKYISIPHbIX
ypaBHEHMI COOTBETCTBYIOLIUX XUMUUECKUX peaKlInii;

TIPOrHO3UPOBAaTh CBOMCTBA BEI[eCTB B 3aBUCHUMOCTU OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPOTeKaHHsI XUMUUECKUX T[peBpallleHui B
pa3MYHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYI0 MOJIEKY/IIPHYIO UM MOJISIPHYHO ~ MaccChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMUMHUUECKOTO 3jieMeHTa 110 ¢opmyie
CcoeJJMHEeHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PACTBOpe, MPOBO/IUTh PaCUEThI
10 YpaBHEHHIO XUMUUECKOW peakI[uy;

TIPUMEHSITh OCHOBHBIE OTepaljiy MbIC/IUTE/IbHON JiesiTe/TbHOCTU — aHaJu3
Y CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMaTHU3aI|io, K1acCH(UKAIIIO,
BbIsIBJIeHWe TIPUUMHHO-C/Ie/ICTBEHHBIX CBsi3ell — /il W3y4yeHUsl CBOMCTB
Bell[eCTB U XHWMUUECKUX peaKlui, ecTeCTBeHHO-Hay4yHble MeTO/bl
No3HaHUs — HabsroJeHre, W3MepeHUe, MOJeTUPOBaHUe, SKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

C/lefoBaTb  MpaBWaM  T0/Ib30BaHMSI ~ XMMHUYECKOW  MOCyJoM |
nabopatopHbIM 000py/ZOBaHHEM, a TakKe TIpaBWiIaM oOOpalieHus C
Bell[eCTBAMU B COOTBETCTBUM C UWHCTPYKIUSIMA TI0 BBITIOJTHEHUIO
nabopaTopHbIX XUMHUUECKHUX OITBITOB TI0 TIOJNyUeHHI0 W COOMpaHHIO
ra3oo0pasHbIX BellecTB (BOJOpOAa U KHMC/IOPO/ia), TPUTOTOBJIEHHIO
pPacTBOPOB C OIpe/ie/IeHHOM MaCcCOBOM [l0/7iell paCTBOPEHHOI'O BellleCTBa,
MIaHUPOBaTb U MPOBOAUTH  XUMHUUECKHEe  SKCIIePUMEHThI 10
pAacIi03HaBaHHIO PACTBOPOB Iije/louei U KUCJIOT C TTIOMOIIbI0 UHIUKaTOPOB
(makmyc, deHosdTaNerH, METUIOPAHXK U JpYTHe).

K koHily obyueHusi B 9 Kjiacce rpeiMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCsl YMEHHIA:

pacKpbiBaTb CMbIC/I OCHOBHBIX XUMHWUECKUX TIOHATUM: XUMHUUYECKUI
3/71eMeHT, aTOM, MOJieKyJa, WOH, KaTWOH, aHWOH, IPOCTOe BeIlecTBOo,
C/IO’)KHOEe BeIleCTBO, BaJIeHTHOCTb, 3J/IEKTPOOTPULATe/bHOCTb, CTelNeHb
OKHCJIeHUSI, XMMHUeCKasi peakilys, XMMHUUecKasi CBsi3b, TeIJIOBON 3(deKT
peakiid, MO/b, MOJIAPHBIM  00BEM,  pacTBOpP,  3J€KTPOJIUTHI,
HEe3/IeKTPO/IUThI, 37eKTPOIUTUYEeCKass [JUCCOLMALUs, peakl[id HOHHOTO
oOMeHa, KaTajqu3aTop, XWUMHYeCcKoe paBHOBecHe, o0OpaTHMble U



HeoOpaTUMble peakIi[iH, OKHC/IWTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKHC/IMTe/Ib,  BOCCTAaHOBUTENb, OKHC/IE€HWe U  BOCCTaHOBJIEHUE,
aJ/yIOTpOIUsl, aM(pOTepHOCTh, XUMHUeCcKasi CBsi3b (KOBajleHTHasl, WOHHas,
MeTa//TMyecKasi), KpUCTa/UTMYecKasi pelnéTka, KOppO3usi MeTaJljioB,
CI/IaBbl, CKOPOCTb XWMHWYECKOW peakluW, TpefeybHO [AOIMyCcTUMast
KoHUeHTpauus [1JK BemjecTsa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMWUUYECKUX TIOHATUNA U
TIPUMEHSITh 9TU TIOHSTUS MIPY OMMCAaHUU BelleCTB U UX MpeBpallieHul;
WCT0/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsT (opMy
BellleCTB M ypaBHEHUW XMUMUUEeCKHUX peakliui;

orpejie/isiTh BaleHTHOCTb U CTelleHb OKUC/IEHUsSI XUMUUeCKUX 37IeMeHTOB B
COeJMHEHUSIX pa3/IMYHOr0 COCTaBa, TMPUHA/JIE)KHOCTh BeIleCTB K
ornpeJenéHHOMY K/acCy COeJuHeHWW Mo ¢opMmysam, BUJ XHMUUECKOU
CBs3M (KOBaJleHTHasi, HWOHHAasl, MeTa/yidueckas) B HeOpraHhuyecKux
Coe/IMHEHUsIX, 3apsi/i MOHa TI0 XMMUUeCcKoi (opmyisie, XxapakTep cpefibl B
BOJIHBIX PAacTBOpax HEOpPraHWYeCKUX COe/MHEHWM, TUIl KPUCTa/InueCcKou
PeLIEéTKY KOHKPETHOTO BeIlleCTBa;

packpbiBaTh CMmbICT Ilepuoguueckoro 3akoHa [I. . MenjeneeBa u
JIeMOHCTPUPOBaThL €ro TIOHMMaHue: OMNUChIBaTh M XapaKTepr30BaTh
TabmmunHyto dopmy Ilepuogyuueckoil CUCTEMbl XUMHUUYECKHUX 3JIEMEHTOB:
pa3nuuarh TIOHSATHS «TraBHasg ToArpyrmia (A-rpynma)» W «1obouHast
noarpynna (b-rpynma)», Manbie W OGosbliie TMepUo/bl, COOTHOCUTH
0003HaueHUs1, KOTOpble WMEIOTCSI B TIepPUOAUYECKOM Tabsuie, C
UYMC/IOBBIMU ~ XapaKTepUCTUKAMM  CTPOEHUsI  aTOMOB  XUMMUECKHUX
3/ieMeHTOB (COCTaB U 3apsj] sifpa, o0Ilee YHC/IO 3/IEKTPOHOB U
pacripefiejieHMe WX TI0 37eKTPOHHBIM CJI0sSIM), OOBSCHATH 0O0IHe
3aKOHOMEPHOCTU B W3MeHeHUU CBOMCTB 3/IeMEHTOB U WX COeJIUHEHUN B
Tripefiesiax MaJibIX MepUO/IOB U TJIaBHBIX MOATPYIMI C YYETOM CTPOEHUS] UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMEHThbI, HeOpraHu4yeckye BellecTBa,
XUMUYecKrde peakiiy (10 YMCIY Y COCTaBY y4YacCTBYIOIIMX B peaklyuu
Bell[eCTB, MO TeroBoMy 3(¢deKTy, Mo U3MeHeHUI0 CTereHell OKUC/IeHUs
XUMUYECKUX 3/IEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00IMe U crieluduueckre XUMUUECKHe
CBOMCTBA TPOCThIX UM CJIOXKHBIX BeIeCTB, TOJTBepXK/Aasi OIMcaHue
TpUMepaMu MOJIEKYJISIDHbIX W WOHHBIX YpaBHEHHN COOTBETCTBYHOIIUX
XUMUYECKUX peaklivi;

COCTaBJIATb yPaBHEHUSI 3JEKTPOJUTUYECKOW [UCCOLMALMU  KHUCJIOT,
111esioueit U CoJieid, MoTHbIe U COKPaIllléHHbIe YPaBHEHUS peaKIii MIOHHOT'O



oOMeHa, ypaBHeHUs peakiui, TOATBEP)KAAIIINX CyIleCTBOBaHHe
TeHeTUUYEeCKOM CBSI3U MEXKIYy Bell[eCTBaMH Pa3/IMUHbIX K/1aCCOB;
PACKpbIBaTh CYIITHOCTb OKHC/IHUTE/IbHO-BOCCTAHOBUTE/LHBIX — peaKIui
TIOCpPeICTBOM COCTaBJIEHUS 3/IEKTPOHHOTO OasaHca 3TUX peakijuii;
TIPOrHO3UPOBAaTh CBOMWCTBA BeIIeCTB B 3aBUCUMOCTH OT UX CTPOEHUs,
BO3MOXXHOCTH TIPOTEKaHUsI XUMHWUECKUX TIpeBpalljeHuii B pa3/MuHbIX
YCJIOBUSIX;

BBIUMC/ISATh OTHOCUTE/NIbHYIO MOJIEKY/IIPHYI0 W MOJISIDHYIO  MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMUMHUUECKOTO »3jieMeHTa 110 ¢opmyie
CcoeJJMHEeHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PACTBOPe, MPOBO/IUTH PaCUEThI
T10 YPaBHEHUIO XUMHUUECKOW peaKIiH;

cobmofaTh  TpaBWIa  TI0JIb30BaHUS ~ XUMHUYECKOW  TIOCyZioM U
nabopaTopHbIM 000py/IOBaHMEM, a TakKe IIpaBUa OOpaIleHusT C
BellleCTBAMU B COOTBETCTBUM C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
1abopaToOpHbIX XWUMHWUECKHUX OITBITOB TI0 TIOJIyUeHHI0O W COOMpaHHIO
ra3000pa3HbIX Bell[eCTB (aMMUaKa U yTJIeKHUCIOTo Ta3a);

TIPOBOAUTL  peaki[uH, TIOATBep)KJalollie  KaueCTBeHHbI  COCTaB
Pa3/IMYHBIX BeIeCTB: pPacrio3HaBaTh OMBITHBIM MYyTEM XJIOpUA-, OpOMU-,
vwoaua-, KapboHat-, docdar-, cuMMKaT-, Cy/ibdar-, TUAPOKCH-UOHBI,
KaTHOHbl aMMOHHSI U MOHBI M3yUYeHHBbIX MeTa/l/IOB, NMPHUCYTCTBYIOIIME B
BO/IHBIX PacTBOpaxX HEOPTaHUUECKHX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTlepaljii MbICIUTE/bHOU /lesATe/TlbHOCTH — aHau3
W CHHTe3, CcpaBHeHHe, 0000IeHre, CHCTeMaTH3alldio, BbISB/IeHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3ed — /11 MU3yUeHUs] CBOWMCTB BeIleCTB U
XUMUUECKHUX peaklUif, eCTeCTBeHHO-HayuHble MeTOJbl TIO3HAaHUS —
Hab/to/leHre, U3MepeHue, MoOJle/TMpOBaHue, SKCIepuMeHT (peasbHbI U
MBbICJ/IEHHBIM ).



TEMATHUYECKOE IVNTAHUPOBAHUE

8 KJIACC
KoinyecTBOo yacos
No HaumMeHoBaHMe pa3/ie/ioB U OnekTpoHHbIe (MG poBbIe)
KonTpo/ibHbIe IIpakTHyeckue
n/n TeM NPOorpaMmabl Bcero oOpa3oBaTe/IbHbIE PecypChl
paboThI paboTbI
Pa3pen 1. IlepBoHava/ibHbIe XUMHUECKHE TIOHATUA
Xumuss — BakHast 00/1aCTh

11 eCTeCTBO3HAHUA U 5 0 ’ bubmoteka LIOK

’ MPaKTHUYeCKOH JleTe/IbHOCTH https://m.edsoo.ru/7f41837c

yejioBeKa

12 BemjectBa n xummuueckue 15 1 0 bubmmoreka LIOK

' peaxuun https://m.edsoo.ru/7f41837¢

Wtoro no pasgeny 20

Pa3gen 2. BaxkHeliue npejCTaBUTe/ M HEOPraHMUeCKUX BelllecTB
21 Bosgyx. Kucnopog. ITonsarue 6 0 0 bubmuoreka IIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bopgopopa.Ilousatue o KucmoTax 3 0 1 bubmoteka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopel. IToHsiTHe 006 5 1 1 bubmuoreka LIOK

' OCHOBaHUsIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmmoreka LIOK

’ HeOpraHuyeCcKux CoeIMHeHU https://m.edsoo.ru/7f41837c

Wtoro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3aKoH u Ilepuoguueckasi cucreMa xumuueckKux 3sieMeHToB [I. V1. MenjeneeBa. CTpoeHue aTOMOB.
Xumnueckas cBfi3b. OKHC/IMTe/IbHO-BOCCTAaHOBUTE/IbHbIE PeaKIiiu




[Tepyoarueckui 3aKOH U

31 [Tepuoanueckas cucTema 7 bubmmoreka IIOK
' XUMUYeCKUX 371eMeHToB /. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XuMHn4Yeckasi CBsI3b.
bubmioreka LIOK
3.2 OxkucUTeTLHO- 8
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE PeaKLUuU
bubmioreka LIOK
Wroro no paspeny 15 https://m.edsoo.rw/7f41837c
PesepBHOe Bpems 3 Bubmaorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJTIACC

Ko/muecTrBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3jesioB U TeM (mudpossbie)
Ne i/ KoHTpo/1bHBI IIpakTHUyeckue
MpOorpaMMsbI Bcero oOpa3oBaTe/IbHBIE
e padoThI padoThI
pecypchl
Pa3pgen 1. BeiecTBo U4 XMMHUeCKHe peakiuu
11 [ToBTOpEHUe U yriybeHre 3HaHUN 5 1 0 bubmoreka LIOK
' OCHOBHBIX pas3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 0 0 bubmoteka LIOK
' peakLuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas AUCCOLaLys. 3 1 1 bubnmoreka LIOK
' Xumuryeckue peakljuu B pacTBopax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pa3pgen 2. HemeTa/l/ibl U X COeJUHEHHUSA
51 OO0111as1 XapaKTePUCTUKA XUMHUUECKUX 4 0 1 bubmmoreka IIOK
' snemMeHTOB VIIA-rpymmbl. ['asoreHsl https://m.edsoo.ru/7f41a636
OO0r11ast xapaKTepUCTHKA XUMAYECKUX
2.2 snemeHTOB VIA-rpymmsl. Cepa u eé 6 0 0 Bubmiorexa [JOK
) Py - -eP https://m.edsoo.ru/7f41a636
CoeIMHeHUst
OO0rm1ast xapaKTeprUCTHKA XUMAYeCKHX
2.3 371eMeHTOB V A-rpytrbl. A30T, pocdop u ux 7 0 1 Bubmiorexa [IOK
' Py ' ’ P https://m.edsoo.ru/7f41a636
COeIMHeHUst
OO0111ast XapaKTepUCTHKa XUMUYECKIX
2.4 snemMeHTOB IVA-rpymmsl. Yriepog v 8 1 2 Bubmotexa OK
' 3 PYHTIBL JTAEPOA https://m.eds00.ru/7f41a636
KPEMHHUU U UX COeJUHEHUST




Wtoro no paspeny 25
Pa3pgen 3. MeTa/nabl 4 UX COeJUHEHUS
3.1 OO01ue CBOMCTBA MeTaslIOB 4 Bubmorexa [JOK
https://m.edsoo.ru/7f41a636
. bubmoreka IIOK
3.2 BaxknHelive MeTaibl U UX COeJUHEHUs 16 hitps:/m.edsoo.rw/7f41a636
Wtoro no paspeny 20
Pa3pen 4. Xumus 1 oOKpy’Kawuias cpeja
4.1 BeiriectBa 1 MaTepuasbl B JKU3HU YeslOBeKa 3 Bubmmorexa OK
’ . P https://m.edsoo.ru/7f41a636
Wtoro no paspeny 3
PesepBHOe Bpems 3 Bubmorexa OK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
KosinuecTBo yacos JJIeKTPOHHBIE
Jdara
Ne nu¢poBbIe
Tema ypoka KonTposibHbie | IIpakTHueckue | H3yUY€HH
n/n Bcero oOpa3oBaTe/IbHBIE
padoThI padoTsI A
pecypchl

1 IIpeameT xuMuu. Poib XUMUU B )KU3HU 1 0 0 bubnuoreka LIOK
yesioBeka. Tesa 1 BelllecTBa https://m.edsoo.ru/ff0d210c

bubmoreka LJOK

2 1 1 0 0

OHSATHE O MeTO/laX MO3HaHHWsl B XUMUU httos://medsoo.ra/f0d227e
[TpakTrueckast pabota Ne 1 «ITpaBuia

3 paboThI B 1ab0paToOpyu v MIPUEMBI 1 0 1 bubmoreka LJOK
obpaiijeHusi ¢ 1abopaTOpPHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»

4 Yuctble BeljecTBa U cMecu. Crioco0bl 1 0 0 bubmoteka LIOK
pasjiefieHus: cMecel https://m.edsoo.ru/ff0d26ca
[MpakTryeckast pabora Ne 2

5 «Pa3genenue cMmeceii (Ha ripumepe 1 0 1 Brbmorexa [JOK

A Ny puvep https://m.edsoo.ru/ff0d28¢8
OUYMCTKY MIOBAPEHHOMW COJIN)»
bubmmoreka IIOK
A 1

6 TOMBL M MOTIERYJTH! 0 0 https://m.edsoo.ru/ff0d2a6c

7 XUMUYEeCKUe 371eMeHThI. 3HaKU 1 0 0 bubmoreka IIOK
(CUMBOJIBI) XUMUUECKUX 3/1IEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmoreka IIOK

8 I1 1 0 0

POCTHIE H CTIOMHBIE Betfectsa https://m.edsoo.ru/ff0d2a6c
bub OK

9 ATOMHO-MOJIEKYJ/ISIDHOE YUeHHe 1 0 0 nomorexa L

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSTHCTBA COCTaBa BelllecTB.

bubnmroreka LJOK

1 X .B
0 MMIeCKast opmyna. BanenTHoCTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMUUECKUX 3/1IEMEHTOB
1 OTHOCHTe/IbHAs aTOMHas mMacca. Bbubmmoreka LIOK
OTHOCHUTe/IbHAs MOJIeKYJISIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas J0/1s1 XUMUYeCKOro bubmoreka LJOK
3JIeMeHTa B COeJUHeHUH https://m.edsoo.ru/ff0d350c
13 KosmmyectBo Beriectsa. MoJib. bubmoteka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMHUUYeCKHe sIBJIeHUs. bubmoreka LIOK
XUmuryeckasi peakLus https://m.edsoo.ru/ff0d37fa
15 IIpu3HaKku U yC10BUs NPOTeKaHus Bubmioreka IIOK
XUMHYECKUX peakLui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUs MacChl BellleCTB. bubmoteka LIOK
XUMHYecKue ypaBHeHUs https://m.edsoo.ru/ff0d3b88
Boluncienust KonmuecTsa, MacChbl
17 BelllecTBa 10 ypaBHeHUsIM XUMUYeCKHUX bubmmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakLun
Knaccugukanys XuMUueckKux peakLyn
18 (coe I/IHq()EHI/IHu a3JioXKeHust P Bubmmorexa IOK
A » P ’ https://m.edsoo.ru/ff0d3f34
3aMelrjeHusi, 0OMeHa)
M. B. JIOMOHOCOB — YUéHbIii-
19 sHLMKIoNeaucT. O600IIeHNe U Bubmiorexa [JOK
H AHCT. Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUK
20 KontposnbHast paborta Nel 1o Teme bubmmoreka [IOK
«BeljecTBa 1 XuMHU4eCckKue peakLim» https://m.edsoo.ru/ff0d4290
21 Bosgyx — cmech rasos. Cocras bubmoreka IIOK

BO3zyxa. Kuciopos — anemeHT u

https://m.edsoo.ru/ff0d448e




rpocroe Belectso. O30H

dusnyecKkre U XMMUUYecKre CBOMCTBA

bubmioTeka [IOK

22
KHC/I0pOAQ (PeAKIpH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsTHe 06 OKCHaX
CriocobrI rostyueHUst KUCIOPO/ia B
23 nabopaTopuy U MPOMBIIIIEHHOCTH bubmmorexa OK
batop P | https://m.edsoo.ru/ff0d497a
IIpumeHeHre KUCIOpPOIA
TennoBoi 3pPeKT XuMUUecKoi
24 peaki1u, MOHSTHE O bubmmoreka IIOK
TEPMOXUMUYECKOM YPaBHEHUM, IK30- U https://m.edsoo.ru/ff0d4790
SH/I0TEPMUYECKUX PeaKLUAX
TommBo (HedTb, yrob U MeTaH).
25 3ar H3H€I§I/Ie(bBO3 yxa CTIoCco6bI iro Bubmorexa OK
p AyXa, https://m.edsoo.ru/ff0d4c4a
ripeioTBpall|eHusI
[MpakTrueckast pabota Ne 3 o Teme
26 «[TonmyueHue u cobrpaHue KUC/I0po/ia bubmiorexa OK
y . P POA%, https://m.edsoo.ru/ff0d4ae2
V3yueHue ero CBOMCTB»
57 Bozopo; — 3/1eMeHT U TpoCcToe Bbubmmoreka LIOK
BelllecTBO. HaxoskeHue B ripupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnueckre U XUMHUUYeCKUe CBOMCTBA bubnuoreka LIOK
Bogopoza. [IpumeHenue Bogopoja https://m.edsoo.ru/ff0d4dd0
bubmoTeka LIOK
29 1
OFATHE O KUCTIOTax 1 coTAX https://m.edsoo.ru/ff0d50d2
30 Crioco6bI 1osryueHHst BOIOPO/ia B bubmoreka LJOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast pabota Ne 4 110 Teme
bubmoreka LJOK
31 «[TomyueHue 1 cobupaHre BOJOPOAA,

r3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MornsipHbIii 00bEM ra3oB. 3aKOH

BubmoTeka [IOK

32
Agorazpo https://m.edsoo.ru/ff0d542e
Bbruncienust 00bémMa, KOlMuecTBa
33 BellleCTBa rasa 1o ero u3BeCTHOM Bubmaorexa IOK
U—I . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BeIIeCTBa WK 00bEMY
Bbrunicsienusi 0656MOB Tra30B 110
34 aBHEHHIO peakliuy Ha OCHOBe 3aKOHAa bubmmorexa IOK
yp . peaxh . https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHHUH ra30B
35 du3nueckre U XMMUYeCKre CBOMCTBA bubmoteka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [ToHsTHE 00 bubmoreka LIOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputenb. HacbieHHbIe
37 5 H'EéHaCpreHHLIE acTBOPBI MU;CCOBaH bubmorexa OK
o P PPl https://m.edsoo.ru/ff0d5b40
[,0J151 BellleCTBa B pacTBOpe
[Tpaktryeckast pabora Ne 5 1o Teme
18 «IIpurorossieHre pacTBOPOB C Bubmoreka [JOK
onpeenéHHOW MacCOBOM j0Jien https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BeLeCTBa»
39 KonTponbHas paboTa Ne2 110 Teme bubnuoreka LIOK
«Kucnopoa. Bogopog. Bopa» https://m.edsoo.ru/ff0d6342
40 OxkcuApbl: coCTaB, KjaccuguKaLus, bubnuoreka IIOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue U XUMUUeCKHe CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U aM(OTePHbIX Bubmotexa OK
’ P https://m.edsoo.ru/ff0d664e
OKCH/I0B
4 OcHoBaHuUs: COCTaB, KacCUhUKaLIYs, bubmoreka IIOK

HOMeHKJ/IaTypa

https://m.edsoo.ru/ff0d67ca




[TonyueHue u XuMHUUeCKHe CBOMCTBA

BubmoTeka [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, knaccudukaiys, bubmoreka LJOK
HOMeHK/IaTypa https://m.edsoo.ru/ffOdfee2
45 [TosmyueHre U XMMHUYeCKHe CBOMCTBa Bbubmoteka LIOK
KUCJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpefHUe): HOMEHK/IATYpa,
46 CHOCOébII) H'EE)JI q)eHI/m XI/IMI/I‘{}EI(IZ)KI/IQ Bubmaorexa [JOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Mpaktryeckast pabora Ne 6. PelieHne
47 9KCIIep¥MeHTa/IbHBIX 3a7iau 10 Teme bubmoreka LIOK
«OCHOBHBI€ KJIaCChl HeOpraHU4eCcKux https://m.edsoo.ru/00ad9b7c
coeIMHeHU»
48 ['eHeTHueckas CBSI3b MeXK/y KjlacCaMu bubmmoreka [IOK
HeOpraHu4YeCcKUx CoeUHeHU https://m.edsoo.ru/00ad9a50
bubnmroreka LJOK
49 O6o00111eHME ¥ CUCTeMaTH3alvsl 3HaHUH
. H https://m.edsoo.ru/00ad9cb2
KonrposnbHast pabota Ne3 o Teme
50 "OCHOBHBIE KJ/IaCCbl HEOPraHUUeCKUX bubmorexa OK
o P https://m.edsoo.ru/00ad9ela
coelMHEeHU
[TepBbie MOMBITKY KAaCCU(PUKALUU
BubmoTeka [IOK
51 XMMHUYeCKUX 371eMeHTOB. [TonsiTre o
https://m.edsoo.ru/00ad9ffa
rpyImnax CXOAHbIX 3JIEMEHTOB
[TeproanuecKuii 3aKOH U
bubmoTeka LIOK
52 [Tepuoarueckas cucTeMa XUMHAUYECKUX
https://m.edsoo.ru/00ada52c
snemenTos /1. I. MenzieneeBa
Bbubmmoreka LIOK
53 [Tepriopl, rpymIibl, NOATPYIIIILI 4

https://m.edsoo.ru/00ada52c




Crtpoenue aTomoB. CoCTaB aTOMHBIX

BubmoTeka [IOK

54
sanep. V13oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
. BubmoTeka [IOK
55 aToMoB 3/ieMeHTOB [leprouueckon
https://m.edsoo.ru/00ada6bc
cucremsl [I. I. MeHzeneeBa
XapakTeprCTHKa XUMUUeCKOro
56 3/IEMEeHTa I10 ero I0JI0’KeHUIO B bubnuoreka LIOK
[Tepuoanueckoii cucteme [. U. https://m.edsoo.ru/00ada824
MengesneeBa
3HaueHue [leproanueckoro 3akoHa Jjist
57 pasBUTUSA HAyKU U npakTUkU. 1. U. bubnuoreka IIOK
MeHjeneeB — yuéHbIH, neiaror u https://m.edsoo.ru/00ada96e
rPaKJaHVH
=g OJIEKTPOOTPHULIATEIbBHOCTb aTOMOB bubmmoreka IIOK
XUMHUUECKUX 3JIeMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
59 WNonHasi xumrueckast CBsi3b
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nonsipHas XuMU4deckas bubmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HerosisipHasi XuMUUecKast bubmmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka IIOK
62 CreneHb OKUC/IEHUS
https://m.edsoo.ru/00adae28
63 OKuCMTeIbHO-BOCCTAHOBUTE/IbHbIE bubmmoreka LIOK
peakLu https://m.edsoo.ru/00adb076
64 OkucuTeny ¥ BOCCTaHOBUTEJIA bubmorexa OK
https://m.edsoo.ru/00adb076
65 KontposnbHast paborta Ned 110 Teme bubmoreka IIOK




«CTpoeHue aroMa. XUMHYeCKasi CBSi3b»

https://m.edsoo.ru/00adb486

66 Pe3epeHbiii ypok. O6001IeHNe U 1 bubnuoreka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/00adb33c
67 Pe3epBHbiii ypok. O6001IeHNe U 1 bubnuoreka IIOK
CHCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIil ypok. O6001IeHME U 1 bubmoreka IIOK
crCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJTIACC

KonnyecTBo yacos JJIeKTPOHHBIEe
Jdara

Ne nu¢poBbIe

Tema ypoka KontposbHeie | IIpakTHyeckue | H3yU€HH
n/n Bcero oOpa3oBaTe/IbHBIE

padoThI padoTsI A
pecypchbl

[TeproueCKuii 3aKOH.

1 [Tepuioguueckas cucrema 1 0 0 bubnuoreka IIOK
XAMUYECKHX dyiemeHToB . . https://m.edsoo.ru/00adb59e
MeHgeneeBa
3aKOHOMEepHOCTH B U3MEHEeHUH

2 CBOMCTB XMMUYECKUX 37IEMEHTOB 1 0 0 Bubmiorexa [JOK

. https://m.edsoo.ru/00adb6b6
TIepBbIX TPEX IeprUo/iOB

3 Knaccudukanys 1 HoMeHK/1aTypa 1 0 0 bubmoreka IIOK
HeopraHuyecKrXx BelecTB https://m.edsoo.ru/00adb7e2

4 Buzbl XMrUueCcKou CBSI3U U TUTIbI 1 0 0 Bbubmmoreka IIOK
KPUCTA/VIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel 1o Teme

5 «[ToBTOpEHMe U yriybieHre 3HAaHUH 1 1 0
OCHOBHBIX pa3/e/ioB Kypca 8 Kiacca»

5 Knaccudukanys XuMuueckKux 1 0 0 bubmoreka LJOK
peakivii 1o pa3IMYHbIM TTPHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUECKOMN

7 eakuu. [loHATHe 0 TOMOTeHHBIX U 1 0 0 Bubmiorexa [JOK
DeaKLHH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysax

8 IToHATHE 0O XUMUUYECKOM paBHOBECUH. 1 0 0 Bbubmoteka LIOK

@DaKTOpHI, BAUSIOLIME HA CKOPOCTh
XUMHWUECKOHN peakLMU 1 TI0JI0’KeHHe

https://m.edsoo.ru/00adc28c




XUMHUUYECKOI'0 paBHOBeCHA

OKHCIUTEe/TbHO-BOCCTAHOBUTE/IbHbBIE

bubmoreka LJOK

9
peaxkLyu https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOUTUUECKOU
10 rccormarn. CUIbHbIe U cadble Bubnmorexa [IOK
A Hanui. https://m.edsoo.ru/00adcd68
371€KTPOTUTHI
11 Houuble ypaBHeHUS peakLivii Bubnmorexa [IOK
yp pedxiy https://m.edsoo.ru/00add448
XuMuueckre CBOMCTBA KHUC/IOT U
12 OCHOBAHUU B CBeTe IIpeaCTaB/IeHNN Bubnmorexa [IOK
pu,/l https://m.edsoo.ru/00add5d8
00 3/IeKTPOJTUTHUECKOM AMCCOI[HAIH
XuMHUecKye CBOMCTBA COJIel B CBeTe
13 [IpeCTaB/JaeHui 00 bubmiorexa IOK
Pea . https://m.edsoo.ru/00add8b2
371EKTPOTMTUYECKOU IUCCOLMaLU
14 ITousaTtue o ruaposuse coJiei bubmiorexa IOK
AP https://m.edsoo.ru/00add9d4
15 O600111eHMe U CUCTeMaTH3aLUs bubmoreka LIOK
3HaHUU https://m.edsoo.ru/00addd12
[MpakTrueckas pabora Ne 1.
16 «Penienue skcriepuMeHTa/IbHBIX Eubmiotexa LIOK
p https://m.edsoo.ru/00addbfa
3a7iau»
KontposneHast pabota Ne2 o Teme
17 «DJIeKTPOJIUTUUeCKasl JUCCoLaIIis Bubmiorexa IOK
p A LA, https://m.edsoo.ru/00addec0
XuWMHUUeCcKre peaki[iy B pacTBOpax»
OO0111ast XapaKTepPUCTHKA raJioTeHOB.
N bubmoTeka [IOK
18 XHWMHYeCcKue CBOMCTBA Ha IpUMepe
https://m.edsoo.ru/00addfe?
xj0pa
19 Xnoposogopog. CosisiHas KUC/IO0Ta, bubmoTeka LIOK




XUMHYECKHe CBOMCTBA, MOTy4YeHue,
TpUMEeHeHUe

https://m.edsoo.ru/00ade104

[MpakTryeckas pabora Ne 2 1o Teme

20 «ITomyueHrie COMSTHOU KUCIOTHI Bubmaorexa IOK
y B N ’ https://m.edsoo.ru/00ade348
H3yueHre eé CBOMCTB»
BbluncieHust o ypaBHeHUsIM
21 XUMUUECKUX peakLvid, ec/id OJIUH U3 bubmmorexa IOK
peaKty, A https://m.edsoo.ru/00ade488
peareHTOB /JlaH B U30bITKe
29 OO0111ast XxapaKTeprCTUKa 37IeMeHTOB bubmmoreka IIOK
VIA-rpymnrbl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(MHUKALIMU CEPBI.
73 Haxosx/ieHre cepbl U eé coeIMHeHUI bubmoreka IIOK
B IIpUpo/ie. XMMHUUeCcKre CBOMCTBa https://m.edsoo.ru/00ade64a
cepsl
24 CepoBozopos, CTpoeHue, bubmmoreka [IOK
¢bu3nuecKre U XUMUUYeCcKre CBOMCTBa https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHast KUCIIOTA,
25 (u3nyeckre U XMMUUYECKHe CBOMCTBa Bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
TpUMEeHeHHe
XVMHUeCKHUe peakLuu, Jie)kalue B
OCHOBe TIPOMBIIIJIEHHOTO CIIoco0a
6 TI0JIy4Y€eHHUsI CePHON KUCJ/IOTBI. Bubmoreka IIOK
XUMHYeCcKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY’Karolllei cpefibl COeUHEHUSIMU
cepsbl
27 Bbluric/ieHe MacCOBOM [JIO/TU BbIX0O/1a bubnuoreka LIOK
[POJIYKTa peakLiuu https://m.edsoo.ru/00adec8a
28 OO0111as1 XapaKTepPUCTHUKA 3/IEMEHTOB bubmoreka LJOK




VA-rpynrsl. A30T, paclipoCcTpaHeHue
B IIpupo/e, ¢pusnyeckre U
XUMHUUeCKHe CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHuak, ero dusnueckre u

bubmoTeka LIOK

29 XUMHYECKHe CBOMCTBA, MOTyYeHue U
https://m.edsoo.ru/00adf004
TpUMEeHEeHHe
[TpakTrueckast pabora Ne 3 110 Teme
30 «ITonyueHvie ammuaka, usyuyeHue ero bubmmorexa OK
~ y s 3y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THas KUC/OTa, eé (r3uueckre U bubnmoreka IIOK
XUMHUUEeCKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrionb30BaHWe HATPATOB U COJieH
aMMOHHUSI B KaueCTBe MUHepPa/IbHbIX

32 obpeHMii. XuMHUUeckoe Bubmotexa OK
yARobP ) . https://m.edsoo.ru/00adf518
3arpsi3HeHUe OKpyKarole cpebl
CoeIMHeHUsIMY a30Ta
®docpop. Okeug dpocpopa (V) u

33 Q)ocg)o pHaSI KI/ICAJIC(ET&I q)cplfm(qelme u bubmorexa OK

p L https://m.edsoo.ru/00adf68a
XUMHYeCKHe CBOMCTBa, MOyueHre
Wcnonb3oBanue (pocdatoB B

34 KauecTBe MUHEPa/IbHBIX Y00peHUH. bubmmoreka LIOK
3arpsi3HeHUe NIPUPOJIHOM Cpefibl https://m.edsoo.ru/00adfc20
docdatamu
Yriepoa, paciipocTpaHeHue B

35 rpu E /(:: g)I/ISI/I[:IECK[I)/Ie U XUMUYeckKue Bubmorexa [IOK

P P Aes https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcuppl yraeposa, ux usuueckve u BubmoTeka IIOK

XUMUUECKHUe CBOMCTBA.

https://m.edsoo.ru/00adfebe




OKoJioruyeckyre npobseMsl,
CBsI3aHHbIe C OKcuzoM yriaepoga (IV)

37 YrosibHas KUC/I0Ta U eé Ccou Bubmaorexa [JOK
https://m.edsoo.ru/00ae006c
[TpakTrueckast pabota Ne 4 1o Teme

18 "ITonmyueHue yrjieKucioro rasa. Bubmioreka IIOK
KauecTBeHHast peakijyst Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBOHaUa/IbHBIE TIOHATHS 00
bubmoTeka [IOK
39 OpraHuyYecKux BelrjecTBax Kak 0O
https://m.edsoo.ru/00ae054e
COeIMHEeHUSIX yIJiepoja
. bubmoTeka [IOK
40 Kpemnuti 1 ero coeguHeHust
https://m.edsoo.ru/00ae080a
IMpakTrueckast pabota Ne 5. Perienue

41 9KCIIepPUMEeHTAa/IbHBIX 3a/ay 110 Teme bubmumoreka LIOK
«BaxkHel11Me HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
CoeJHeHUs»

KonTponbHas paboTa Ne3 110 Teme
. bubmoTeka LIOK
42 «BakHeU111Me HeMeTasl/Ibl U UX
https://m.edsoo.ru/00aeQel8
COeIMHEeHUs»
OO0111ast XapaKTepUCTUKa XMMUYECKUX
3/71eMeHTOB — MeTaJl/IOB.

43 Mertannvueckas CBsi3b U bubmoreka LJOK
MeTa//inyecKas KpucTajinyeckas https://m.edsoo.ru/00ae103e
peléTka. @usnuecKre CBOMCTBa
MeTaJ/llIoB

44 XuUMHUecKue CBOMCTBA MeTal/I0B. bubmoreka LJOK

ONeKTpOXUMUUeCKUH psif

https://m.edsoo.ru/00ae1156




HaIpspKeHUH MeTasljioB

OO01ue criocobbI Oy UeHUsT
MeTta/u1oB. CriaBbl. BeiunciieHus 1o

45 aBHEHUSM XUMHUUYECKUX peaKiin Bubmmorexa TIOK
P beartyd, https://m.edsoo.ru/00ae1156
€C/I OJVIH U3 PeareHTOB COJeP>KUT
rpuMecHu
bubmoTeka [IOK
46 [ToHATHE 0 KOPPO3UM MeTaJI/IOB
https://m.edsoo.ru/00ae1278
bubnmoreka LJOK
47
LenouHeIe MeTa/bI https://m.edsoo.ru/00ae14b2
48 OKcybl ¥ TUAPOKCU/BI HATPUS U Bbubmmoreka LIOK
Kays https://m.edsoo.ru/00ae14b2
49 [[TesouHO3eMebHbIE MeTaslIbl — bubmoteka LIOK
KanblAA U MarHUH https://m.edsoo.ru/00ae15e8
50 BakHelillve coeMHEHUS Ka/bLUs Bubmiorexa IOK
a . https://m.edsoo.ru/00ael5e8
£1 O06o00611eH1e ¥ CCTeMaTH3aL[UsT
3HaHUM
~ JKécTKoCTh BOJBI M CIIOCOOBI eé bubnuoreka IIOK
yCTpaHeHUus https://m.edsoo.ru/00ae1886
[MpakTryeckast pabora Ne 6 o Teme
53 "JKECTKOCTH BOABI YU METO/bI €8 Bubmotexa OK
N A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
N bubmoteka LIOK
54 AnroMuHM
https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOIMCTBA OKCH/IA U bubmoteka LIOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneszo bubmoteka LIOK




https://m.edsoo.ru/00ae1d86

Okcupbl, THAPOKCUBI U COMH Kejle3a

bubmoTeka LIOK

57 (IT) u »xene3a (III) https://m.edsoo.ru/00ae35e6
cg O06o00611eHre ¥ CCTeMaTH3aL[Us
3HaHUU
[TpakTrueckast pabota Ne 7. Perierne
59 9KCITIepUMEHTA/BHBIX 3a/au 10 TeMe bubnmoreka IIOK
«BakHeuIIIMe MeTaslIbl ¥ UX https://m.edsoo.ru/00ae3de8
COeJUHEeHUS»
Bbrurciienus o ypaBHEHUSIM
XUMHUUECKUX peakLiid, ec/id OJIUH U3
50 peareHTOB /laH B U30bITKe WU bubnmoreka IIOK
COZep’KUT npuMecu. BerunrciieHus https://m.edsoo.ru/00ae1750
MacCOBOM /1071 BbIX0O/ja MPOYKTa
peakiuu
61 O06006111eH1e ¥ cCTeMaTH3alLs
3HaHUH
KontposbHast paboTa Ned o Teme
62 «BaxkHei1mme MeTanIbl U UX
COeJJUHEHUSI»
63 BeijectBa 1 maTepuasbl B Bbubmmoreka LIOK
TOBCeJHEBHOM »KU3HU UeioBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYeCcKoe 3arpsisHeHue bubmoteka LIOK
OKPY’Karolllel cpefibl https://m.edsoo.ru/00ae4270
65 Posb xuMuu B pereHun bubnuoreka IIOK
9KOJIOTUUECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 Pe3sepBHbIii ypok. O60611eH1e 1 bubmoreka LIOK

CUCTeMaTHU3adllUA 3HAHUM

https://m.edsoo.ru/00ae0dOa




Pe3sepBHbIil ypok. O60611IeHHE U

BubmoTeka [IOK

67 cUcTeMaTtr3alus 3HaHUU 1 https://m.edsoo.ru/00adb33c
68 Pe3epBHbIii ypok. Obo61meHMe 1 1 bubmoteka LIOK
cUcTeMaTH3alus 3HaHUM https://m.edsoo.ru/00ad9cb2
OBHIEE KO/IMYECTBO YACOB I10 68
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YYEBHO-METOJMNYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

Xwumus 8 kacc : yue0. as obmeobpa3osart. opranu3sanuii / I'. E.PyasuTuc,
@. I'. ®enpamaH. — 4-e usg. — M. : IIpocsemenue, 2016 — 207 c. : uia. ISBN 978 —
5-09-037746 -1
Xumus 9 kacc : yue0. as obmeobpa3osart. opranu3sanuii / I'. E.PyasuTuc,
@. I'. Penpaman. — 2 -e uzg. — M. : IIpocselenue, 2016 — 208 c. : wi. ISBN 978 —
5-09-037905 -2
METOJUYECKUWUE MATEPUAJIBI VI YUUTEJIA

Xumusi: ypoku B 8 Kiacce : riocobue s yunrtessi / H. H. 'apa. — 2-e u3.,
nepepab. — M.: IIpocBeijenue, 2014. — 127 c. — ISBN 978-5-09-018248-5.
Xumusi. Ypoku B 9 Kiacce: nmocobue aist yuutess / H. H. N'apa. — 2-e u3g,,
niepepab. — M.: TIpocBemenue, 2015. — 128 c. — ISBN 978-5-09-028569-8.
IVUPPOBLIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA

NHTEPHET

[MTopTan dyHAaMeHTaIbHOTO XUMHUUeCKoro oopa3oBadust ChemNet.
Xumudeckast ”HpopMaloHHasi ceTh: Hayka, obpa3oBaHume,
TeXHOJIOTUU
1. http://www.chemnet.ru I'a3eTta « Xumusi» U cauT Ajis1 yunresis « 51

W/ly Ha YPOK XUMUW»

2. http://him.1september.ru Eaunas koanekuus LIOP: ITpeameTHas
KOJIJTEKLUS « XUMMUST»

3. http://schoolcollection.edu.ru/collection/chemistry EctecTBeHHO-
HayuHble 3KcriepuMeHThl: Xxumus. Kosnekuus Poccuiickoro
ob11ieobpa3oBaTebHOTO TTOpTaa

4. http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Amk6epoBoii

5. http://www alhimik.ru Bcepoccuiickass onumIiia/ia Ko/JbHUKOB
10 XMMHUHU

6. http://chem.rusolymp.ru Opranuueckasi XMUsi: 3J1eKTPOHHBIN
yueOHUK /IJIsi CpeJHeH IITKOJTbI

7. http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU:
3JIEKTPOHHBIN yueOHUK

8. http://www hemi.nsu.ru OTKpbITBIN KOJIeIK: XUMUS




9. http://www.chemistry.ru /lucTaHLIMOHHAas OJIUMIIMAZA 10 XUMUMU:
Te/IeKOMMYHUKAI[MOHHBIN 00pa30oBaTe/IbHbIN MPOEKT

10.http://www.edu.yar.ru/russian/projects/predmets/chemistry /lucra
HI[MOHHbIE 3BPHUCTHUYECKHE OTMMIMUA/IbI TI0 XUMUN

11.http://www eidos.ru/olymp/chemistry 3aHumareibHasi XUMUSsI

12.http://home.uic.tula.ru/~zanchem 3 onbiTa paboThl yunTeIs
xumud: cauT H.FO. CeicMaHOBOM

13.http://sysmanova.narod.ru Kabuxet xumuu: caut JI1.B.
PaxmMaHOBOM

14.http://www 104.webstolica.ru Knaccudukanys xummuyeckux
peakiuu

15.http://classchem.narod.ru KonTpen — Xumus Ajist Bcex: yueOHO-
MH(OpPMAaILIMOHHBIN CalT

16.http://kontren.narod.ru Matepuans! Kadeapbl puanyeckon 1
KostouiHoM xumuu HOxkHoro defepaabHOTO0 YyHUBEpCUTETa

17.http://www.physchem.chimfak.rsu.ru MeTtozavka o6yueHus
XUMUU: cauT Kadeapsbl xumuu HI'TTY

18.http://bolotovdv.narod.ru HaHoMeTp: HaHOTeXHOJ/IOTUUeCKoe
COO00IIIeCTBO

19.http://www. nanometer.ru OH/aliH-CITIPaBOYHUK XUMHUYECKUX
snemeHTOB WebElements

20.http://webelements.narod.ru ITonynsipHast 6ubnroTeka
XUMUYECKUX 3/IEMEHTOB

21.http://n-t.ru/ri/ps Caiit Alhimikov.net: yuebHbIie U CripaBOUHbIe
Marepuasbl 10 XUMUU

22.http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup
XUMUU

23.http://chemworld.narod.ru Cait «BupTyanbHas XuMmAuyeckas
IIKOJIa»
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