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IIOACHUTEJIBHASA 3AIIMCKA

[lporpaMma Mo XWMWKM Ha YpOBHe OCHOBHOTO o0ijero o6pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TpebOoBaHMI K pe3y/jbTaTaM OCBOEHHSI OCHOBHOM
oOpa3oBare/ibHOM MPOrpaMMbl OCHOBHOTO 0011iero o6pa3oBaHusi, Mpe/iCTaBIeHHbIX
B ®I'OC OOO, a Takke Ha ocHOBe (eaepasbHOM paboueil Tporpammbl
BOCTIMTAHUS U C YUYETOM KOHIIETIINH TPeTio/laBaHusl yueOHOro mpeameTa « XUMUs»
B 00pa3oBaTe/IbHbIX OpraHu3aiusax Poccuiickon ®emepariuu.

[TporpaMmMa 1Mo XUMMU [aéT TIpe/iCTaB/ieHWe O Liessix, obilel cTpaTeruu
oOyueHUsi, BOCMUTAHWS U Pa3BUTUS O0OyuarOMIMXCS CpeCTBAaMM  yueOHOTO
ripeiMeTa, yCTaHaB/iMBaeT  oOs3aTeslbHOE  TpeAMETHOe coZieprkaHue,
rpeflyCMaTpuBaeT pacripe/ie/ieHle ero I0 KjaccaM W CTPYKTypPUPOBaHUe TI0
pa3fesaM M TeMaM TMpPOTrpamMMbl 1O XUMUH, OIpefesisieT KOIUUeCTBeHHble U
KaueCTBeHHbIe XapaKTepUCTUKU coJieprKaHus, pPeKOMeH/[yeMY0
MOC/Ie/JOBaTe/IbHOCTb ~ M3YUeHUsI XUMHM C YU6TOM  MEXIPeJMEeTHbIX U
BHYTDHUIIPEIMETHBIX  CBsI3eM, JIOTUKA y4yeOHOTO TIpoIjecca, BO3PACTHBIX
ocobeHHOCTeM O0OydYaroIuXcs, OmpejensieT BO3MOXHOCTA TIpeiMeTa  Jis
peanu3aliuy TpeOOBaHMI K pe3y/ibTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOMN
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3ysibTaTaM 00yueHus XMMUU Ha YPOBHe 1ieJiell u3yueHus rpeiMeTa U OCHOBHBIX
BUJOB yueOHO-TIO3HABAaTe/NbHOU [leATeTbHOCTH 00ydYarolilerocss Mo OCBOEHUIO
yueOHOTO CO/lep>KaHUsl.

3HaHWe XUMHU CJIY>KUT OCHOBOW /i1 (POPMUPOBAHUSI MHPOBO33pEHUsI
oOyuarolerocsi, ero mpezcTaB/jeHHuii 0 MaTepUaJbHOM eJUHCTBE MHPA, BaXKHYIO
ponb urparoT (GopMupyeMble XWMHUel Tpe/CTaB/AeHUs] O B3aUMOIIpeBpallleHUsIX
SHepPruu U 00 5BOMIOLMK BeLeCTB B TPUPO/ie, O MyTsSX pelleHus: ryio0ambHbIX
npo0sieM yCTOWUYMBOTO DPA3BUTHSI UeJI0BeUECTBA — ChIPHEBOW, SHEPreTHYeCcKowu,
TIUIIeBOM M 9KOJI0THYeCcKo 6e301MacHOCTH, TIpo6JieM 3/[paBOOXpaHeHMs.

N3yueHue xvumuu:

CIOCOOCTBYeT — peanv3aldd  BO3MOXKHOCTeM  [jii  CaMOpa3BUTUS U
dbopMrpoBaHys KyIbTYPbl TMUYHOCTH, €€ 0011eli U PyHKIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi, B (hOpMHPOBAHUE MBIIIEHHS U TBOPUECKHUX CIOCOOHOCTeH
o0Oyuaroluxcs, HaBbBIKOB HX CAMOCTOSITeJbHOW y4yeOHOW  /ledATeNbHOCTH,
9KCTIEPUMEHTAIbHBIX W HCCe/IOBaTe/IbCKMX YMeHUH, HeoOXOJUMBIX KaK B
TIOBCeJHEBHOM >KU3HU, TaK U B TIPO(ECCUOHAIbHOM esTe/IbHOCTH;

3HAKOMUT CO cCrelquUKOW HayuyHOTO MBILLJIEHUS, 3aK/IaJbIBa€T OCHOBBI
1[eJIOCTHOTO B3TJIsiZia HA JMHCTBO TIPUPO/IbI U UesioBeKa, sIBJISIeTCSI OTBETCTBEHHBIM
3TaroM B (hOpMUPOBAHUU €CTeCTBEHHO-HAYYHOM rPaMOTHOCTH 00YyUaroIIUXCs;



criocobcTByeT (OPMHpPOBaHUWIO IIEHHOCTHOTO OTHOIIEHHsI K eCTeCTBeHHO-
Hay4YHbIM 3HaHUSIM, K MPUPO/Ie, K YeJI0BEKY, BHOCUT CBOM BKJaZ, B 9KOJIOTMUECKOe
obOpa3oBaHue 00yJarOIUXCS.

[laHHbIe HarpaBjieHWs B O0yueHWM XHMHU 00eCTrieurBarOTCs Crieldukoin
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
ocBoeHHe OO0yYarol[UMHUCS CHUCTeMbl TepPBOHAUa/lbHbIX TMOHSATHH XUMWUU, OCHOB
HEOPraHWYeCcKOM XWUMHM M HEKOTOpPbIX OTJelbHBbIX 3HAUMMBIX TMOHSTUU
OpraHhYeCcKOU XWMHH.

CTpyKTypa cofiepKaHusi MporpaMMbl M0 XMMUU C(OpPMHPOBaHa Ha OCHOBe
CUCTEMHOrO ToAX0/a K eé m3yueHuto. CopeprkaHue CKJIa[bIBaeTCsl U3 CUCTEMBI
MOHSITUM O XUMHUYECKOM 3JIEMEHTE U BellleCTBe U CUCTeMbI OHATUN O XMMUYeCKOU
peakiui. OO6e 3THM CHCTeMbl CTPYKTYPHO OpraHM30BaHbl TIO0 TIPUHIIUITY
MOC/IeJ0BaTeIbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUYECKUX Ipe/|CTaBIeHUMN
Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUeHHsI KaKk OCHOBBI BCET'0 eCTeCTBO3HAHUS;

— [lepuognyeckoro 3akoHa /1. V1. MeHenieeBa Kak OCHOBHOI'O 3aKOHa XVMMUU;

— y4eHus1 O CTPOEHUU aTOMa U XUMUYEeCKOH CBSI3Y;

— TpeAcTaB/ieHUM 00 3/IeKTPOJIMTUYECKOW [AWCCOIMALIUA BeIlecTB B
pacTBopax.

TeopeTyeckre 3HaHWS PpacCMaTPUBAKOTCS HA OCHOBE SMIMUPUYECKU
TMOJIyYeHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOC/e0BaTeIbHO OT OJHOTO
YPOBHSI K [IDYTOMY, BBITIO/IHSA (GYHKIUHM OOBSCHEHHS U TIPOrHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTEH TPAKTUYECKOTO MPUMEHEHUSI M MOJTyUeHHUs
M3yuyaeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMUPOBAHUIO
TIpe/ICTaB/IeHUsI 0 XMMHUUECKOM COCTaBJISIIOIe HaydYHOM KapTUHBI MHpa B JIOTUKE
eé CHUCTeMHOW TpPUPOJbI, LIEHHOCTHOTO OTHOIIEHUS] K HayuHOMY 3HaHUI0 U
MeTOJaM MO3HaHWS B Hayke. V3yueHuWe XWMHM TMPOMCXOJUT C TpPHBJIEUEHUEM
3HaHWY W3 paHee W3yUeHHBIX Yy4eOHBIX TpeAMeTOB: «OKpY/Karoluii MHUD»,
«buonorus. 5-7 knaccbl» U «du3mka. 7 Knacc».

[Ipy wW3yueHMHM XWMHUM TIPOUCXOAUT (OPMHPOBaHKWE 3HAHUM OCHOB
XUMHUECKON HayKd Kak 00/1acT COBPEMEHHOTO eCTeCTBO3HAHMS, IPAKTHUeCKOH
JleATeJIbHOCTU 4YeslioBeKa M KakK OJHOTO W3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBI.
3azjaua yuyeOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHWK CHCTEMBbl XUMHYECKUX
3HaHUM — Ba)KHEeUIIIMX (PAaKTOB, MOHSITHH, 3aKOHOB U TEOPeTUUECKHUX TT0/I0’KeHUH,
JOCTYIHBIX 0000II[eHHT MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



NMpUoOIlleHNd K HayyHbIM MeTOJaM T[I03HaHUSI TIPU U3yUeHWW BeIecTB U
XUMHUUeCKUX peaklvid, B GOpMUPOBAaHUU W PA3BUTHM MO3HABAaTeNbHbIX YMEHUN U
WX TIpUMEHEHHWH B YyueOHO-TIO3HaBaTeNbHOW W yueOHO-HCC/Ie[j0BaTeTbCKOM
JiesiTeTbHOCTU, OCBOEHWM TipaBu/ 0e3omacHOro obpallleHusi C BeljeCcTBaMu B
TOBCEeJHEBHOM >KH3HHU.

[Tpu u3yueHUM XWMUW Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHUs BaXKHOE
3HayeHHe MPUOOpe/U Takue 11e/H, Kak:

— (opmupoBaHUe WHTE/JIEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camoobpa3oBaHuI0, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY ITIDUHSITUIO pellleHuH,
CriocoOHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIUMCS YC/IOBUSIM XKU3HMY;

— HampaB/eHHOCTb O0yYyeHHsI Ha CHCTeMaTHdeckoe TipuoOirieHye
o0yuaroluxcss K CaMOCTOSITe/IbHOM T103HaBaTe/bHOM JesTe/TbHOCTA, HayUHBIM
MeTo/laM TI03HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO W pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieueHue yCI0BUH, CIOCOOCTBYIOL[UX MPUOOPETEHUIO 00YUarOIIUMUCS
OTbITa pa3HOOOpa3HOl [leATeNbHOCTH, TMO3HAHUS M CaMOTIO3HaHUs, KIHOUEeBBIX
HaBBIKOB (K/IFOUEBLIX KOMITETEHIIWI), UMEIOINX yHUBepcaibHOe 3HaueHWe [
Pa3IUUHBIX BUOB JesITe/IbHOCTH;

— dopmMupoBaHue 0o0mel GYHKI[MOHAJBHOM U  eCTeCTBEHHO-HayUHOM
IPaMOTHOCTH, B TOM UHC/Ie YMeHUH OOBACHATb W OLIeHWBATb SIBJIEHUS
OKDY>KaloIllero MHpa, WCIOJIb3ysl 3HAHUS W OIBbIT, T0/lyueHHble TIPU U3yUeHUU
XUMHUM, TIDUMEHSATb WX TIpU pellleHud TpobsieM B TIOBCEHEBHOM >KU3HU U
TPY/IOBOM [leATeTbHOCTY;

— (QopmupoBaHue y O0O0yYarolUXCsd TYMaHUCTUUECKUX OTHOIIEHWH,
MOHUMAaHHWsl 1[eHHOCTU XUMHWUYeCKUX 3HaHWW [jid BbIPAOOTKM 3KOJIOTHYECKH
1jesiecoo0pa3Horo TioBefleHUsI B OBITY W TPY/OBOM JeSITeTbHOCTA B LIEJsIX
COXpaHEeHHs1 CBOEro 37J0POBbsI U OKPYKatollieil MPUPOJHON Cpefbl;

— pa3BuUTHE MOTHBALMM K 0OyueHHuro, CIIoCOOHOCTell K CaMOKOHTDOJII0 U
CaMOBOCITMTAaHUIO HAa OCHOBe YCBOeHUs 00llleue/ioBeYeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Mpodusisi ¥ HarpaB/IeHHOCTH JalbHeNIero
o0yueHwusl.

OO0iijee YHCIO YacOB, OTBEAEHHBIX [JI1 WM3yUeHUS] XUMHUHU Ha YpPOBHE
OCHOBHOTO 0011lero obpa3zoBaHusi, coctaB/seT 136 yacoB: B 8 knacce — 68 yacoB (2
yaca B Hejle/T0), B 9 kiiacce — 68 uacoB (2 yaca B He/Jje/to).



COJEPXAHUE OBYUYEHUSA

8 K/IACC

IlepBoHauya/IbHbIEe XUMUYECKHE TOHATHA

IIpegmer xyumuu. Posib XMMUU B XKU3HU YesioBeKa. XMMUSA B CACTEMe HayK.
Tena u BemjectBa. ®dusnMueckre CBOWCTBA BelecTB. ArperaTHoe COCTOSIHUE
BelllecTB. [IoHSITHEe O MeTOZAax MO3HaHWS B XUMUHU. YUCThIe BeleCcTBa U CMeCH.
Crioco6pbl pa3zesieHus: CMecei.

AToMBI M MOJIeKy/bl. XHUMUUecKre 3eMeHTbl. CHMBOJIbBI XUMHUYECKUX
371eMeHTOB. [IpocThlie 1 C/10KHbBIe BelljecTBa. ATOMHO-MOJIEKY/ISIPHOE yUeHHe.

Xumuueckasi ¢opmysa. BaneHTHOCTb aTOMOB XWUMHUUECKUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BewlecTB. (OTHOCWTe/NbHAas aTOMHasi Macca.
OTHOCHUTe/IbHAsg MOJIEKY/sipHas Macca. MaccoBasi 10151 XMMUUeCKOr0 3/IeMeHTa B
COeJIMHeHHHU.

KomunuectBo BetectBa. Mosib. MosisipHass Macca. B3auMOCBA3b KO/IMYeCTBa,
MacChl W 4YMCJIa CTPYKTYPHBbIX eAWHML] BellecTBa. PacuéTel 1o Qopmynam
XUMUUECKUX COeIMHeHUH.

du3nueckre U XMMUUeCKue sIBJieHUsl. XUMUUecKasi peakiusi U eé TIPU3HaKHU.
3aKOH COXpaHeHHsi MacChl BellleCcTB. XUMHUuUeckue ypaBHeHus. Kiaccudukaiys
XUMUUYECKHX peakiuii (CoequHeHus, Pa3/IoyKeHHs, 3aMellleHys], 00MeHa).

Xumuueckuil 3KcnepumeHm:

3HaKOMCTBO C XMMHWUECKOM TIOCYZI0H, TipaBWiaMH paboThl B JlabopaTopuu M
npuéMamMy obpartrieHust ¢ jlabopaTOpHBIM 000pyJOBaHUEM, W3yUeHHe W OIrCaHue
¢dbu3nueckux CBOWCTB 00pa3lioB HeOpraHWYeCKUX BelleCTB, Hab/ojeHue
¢u3nueckux (T1aBeHWEe BOCKa, TasHUe Jib/la, pacTUpaHHhe caxapa B CTYIIKe,
KUMEHWe U KOHZEeHCalWs BOJAbl) U XMMUUECKUX (TOpeHHe CBeuM, MpOKajuBaHUe
Me/IHOM TTPOBOJIOKH, B3aUMOZEMCTBYE MeJia C KUC/I0TOM) siBJieHU, HabroieHre U
OMMCaHWe TPU3HAKOB TPOTEKAHUS XMMHUUECKUX peakLUM (pas/jo)KeHWe caxapa,
B3aUMO/IENCTBUe CEPHOM KUCJIOThI C XJIOpUJIOM Oapusi, pa3/iokeHre THAPOKCHA
mMeu (IT) mpu HarpeBaHWU, B3aUMO/JEHCTBUE Keje3a C pacTBopoM cosu meau (1),
H3ydeHre CIOCOOOB pa3fiesieHHsi CMecCel: C MOMOIIbI0 MarHuTa, (GUIbTpOBaHUe,
BbIllapUBaHue, JUCTWLISLUS, XpoMaTorpadusi, IpoBeieHue OYMCTKUA MMOBapeHHOU
conu, HabmofeHWe W OMKWCAHWe  pe3y/ibTaTOB  TPOBEJEHHs  OIbITa,
W/UTIOCTPUPYIOLIEr0 3aKOH COXPaHeHWs MacChl, CO3/laHhe MOJeseld MOJIeKy
(wapocTep>KHeBbIX).

Ba)kHeiilIue NpeACTaBUTe/IM HEOPraHMUeCKUX BellecTB

Bo3ayx — cmech rasoB. CocrtaB Bo3gyxa. Kuciopon — 3/71eMeHT W IIPOCTOe
BelllecTBO. HaxoxkpeHue Kuc/iopojga B Tpupojie, (Gu3nyecKkhe U XUMHUUYECKUe
cBoiictBa (peakiuu ropeHus). Okcuabl. [IpuMeHenue Kucaopoga. CriocoOsb



ToJlyueHus KWCAopoJa B JiabopaTOpuM U TIPOMBIILIEHHOCTH. KpyroBopot
KUC/I0poZa B mpupoze. O30H — a/yIOTpOHasi MOAU(PUKALUS KUCI0PO/a.

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

Bopopon — snemeHT M TipocToe BelllecTBO. HaxoxjeHue Bogopoja B
npupojie, Gu3NUeCKWe W XUMHAYECKHe CBOMCTBa, TIpUMEHEHHe, CII0COObI
roty4yeHus. Kuciorsl ¥ comu.

MousisipHbIii 00BEM ra3oB. PacuéThl 110 XUMHUUYECKUM YDPaBHEHUSIM.

du3nueckre CBOMCTBA BoAbl. Boja Kak pacTBopuTesb. PacTBOpBL.
HaceblljeHHble ¥ HeHachlllleHHble pacTBOPhI. PacTBOPUMOCTHL BeleCcTB B BOJE.
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 MIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Knaccudukaiys
OKCHZIOB:  cosieobpa3syroiijie  (OCHOBHBIe, KWUC/IOTHble, aM{oTepHble) W
HecosieoOpa3yroiiye. HomeHkmaTypa OKcuoB. Pu3nueckdie U XHMHYECKHe
cBoucTBa OKcuzoB. [lomyueHre OKCHU/OB.

OcHoBanusi. Knaccudukaiusi OCHOBaHMM: IIIEJIOUM U HepaCTBOPHUMBbIE
ocHOBaHHUsA. HomMeHKnaTypa ocHoBaHuW. ®PuU3NUeCKWe M XMMHUUYEeCKHe CBOMCTBA
ocHOBaHuU. [TonyueHre OCHOBaHUH.

Kucnotsl. Knaccudukanusi kuciotr. HomeHknatypa KUcioT. @usnueckue U
XMMUWUeCKre CBOMCTBA KMC/IOT. Psig aktMBHOCTM MeTa/sioB H. H. BekeToga.
IlomyueHue KUCIIOT.

Comu. HomeHkinarypa cosneid. Pu3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeH.
[TonyueHue coJien.

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

Xumuueckuti 3KcnepumeHm:

KaueCTBEHHOe Ompejie/ieHre COZepyKaHusl KUCIOpPoa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHWe U U3ydyeHWe CBONCTB KUC/I0poJa, HabsojeHue
B3aMMO/IEMCTBUSI BeIleCTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI U
TIpeKpallieHusl ropeHusi (Mo)kapa), O3HaKOMJIeHHe C oOpa3llaMd OKCHOB U
OlMCaHWe WX CBOWCTB, TO/JydeHWe, COOMpaHWe, pacrio3HaBaHWe UM H3y4yeHUe
CBOMCTB BOJi0pojia (ropeHue), B3auMOZeMCTBUe BoZopoa C okcugom Mmeau (II)
(BO3MOYKHO HCIIO/Ib30BaHUE BHleOMaTepHasoB), HabOmoneHe 00pa3IjoB BeIeCTB
KOMueCcTBOM 1 Mojb, McCChefioBaHHe 0COOeHHOCTel pPAacTBOPEHUs BeIeCTB C
pPas/iMuHOM PpaCcTBOPUMOCTBIO, TIPUTOTOBJIEHWE paCTBOPOB C OIpeJe/éHHOU
MacCOBOU /l0Jleld paCTBOPEHHOIO BellleCTBa, B3aMMO/IeHCTBUE BO/IbI C MeTa/l/laMU
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/b30BaHWEe  BHeOMaTepHasoB),



uccieoBaHe 00paslioB  HeOpraHWYecKHWX BeleCTB Ppa3/MyHbIX  KJ/IaCcCOB,
HabJ/Tto/jleHre U3MeHeHUs] OKpacKyd MHAWKATOPOB B pacTBOpax KUCJIOT U Iliesiouel,
v3yueHue B3aumoelcTBUs okcuzaa Meau (II) ¢ pacTBopoM cepHOM KHC/IOTHI,
KUCJIOT C MeTa/ylaMH, peaklUWd HeUTpaiv3alydd, TOoJyuyeHWe HepacTBOPUMBIX
OCHOBAHWW, BBITECHEHHWE OJHOr0 MeTajla APYTMM M3 pacTBOpa COJIM, peLIeHUe
9KCIIepUMEHTabHBIX 33/lau M0 TeMe «BakHelliie KacChl HeopraHWueCKuX
COeIUHEHUI».

Ilepyogniueckud 3akoH u Ilepuognueckas cucreMa XUMHUYECKHX
y1emMeHToB [JI. . MengeneeBa. CtpoeHue aTromMoB. XHMHUUeCcKas CBA3b.
OKuC/IMTeIbHO-BOCCTaHOBHUTE/IbHBIE PeaKI{uu

[TepBble MOMBITKK KaaCcCU(PUKALIMM XUMHUUECKUX 37eMeHTOB. [loHsiThe O
IpyIIax CXOJHBIX 5JIEMEHTOB (ILeJIOUHble W IIje/IOUHO3eMe/IbHbIe MeTasllbl,
rajioreHbl, UHepTHbIe ra3bl). DJIeMeHThI, KOTOpble 00pa3yroT aMdoTepHbie OKCHU/IbI
Y TUZIPOKCU/BL.

[Teproauueckuit 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
N. Menpgeneea. KopoTkonepuojgHass W JJAMHHOINEpPHOAHasi  (OpMbI
[Teprognueckor cuctembl xumuueckux 3emeHToB [I. YI. MeHngeneesa. Ilepuoabl
u rpynnbl. PU3MYeCKUM CMBIC TOPSAKOBOTO HOMEpa, HOMEPOB Iepuoja H
TPYMIIBbI 3/IEMEHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX szep. V30Torbl. D1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aTOMOB TepBbiX 20 XUMHUUYECKHUX 3/IeMEHTOB
[Tepuoauueckori cuctembl [I. V1. MeHpeneeBa. XapaKTepUCTUKA XUMHUUYECKOTO
37IeMeHTa TI0 ero nosokeHuto B [lepuoanueckot cucteme [. Y. MeHeneeBa.

3aKOHOMEPHOCTHM U3MeHeHUsl pajuyca aTOMOB XUMUUECKUX 3/1eMeHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB I10 PYIIaM U Mepruoiam.

3HaueHue [Teproanyeckoro 3akoHa U [lepyuonuecKkoi CUCTeMbl XUMUUECKHX
3/IeMEHTOB [/l Pa3BUTHSI HayKu W TpakTuku. [I. VI. MeHgeneeB — yuéHbId U
rpakJaHuH.

Xvumuyeckas CBsi3b. KoBasileHTHass (TOsipHAast W HeMOJSIDHasi) CBA3b.
O/1eKTPOOTPULIATE/TbHOCTh XMMHUUECKUX 3/IeMeHTOB. VIOHHas CBSI3b.

Crerienb  okuUCieHUs.  OKMCIMTE/IbHO-BOCCTAHOBUTE/IbHBIE  PEaKLUH.
ITpouecce! OKrc/IeHus: U BOCCTaHOB/IeHKs. OKUC/IUTe/U U BOCCTAHOBUTEJIH.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3l0B BelleCTB MeTa/JIOB U HeMeTa/uIOB, B3auMOjelCTBHe
TMAPOKCHA I[MHKa C pacTBOpaMM KHWCJOT U Iie/iouel, MpoBeJieHHe OIIbITOB,
WUTIOCTPUPYIOLMX ~ TNPUMEPbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX  peaklyur
(ropeHue, peakluM pas3oKeHUsl, COeJUHEHNS).

MescnpeomemHble ces3u



Peanuzanysa MexnpeIMeTHBIX CBSI3eld TPU M3YYeHMW XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCST 4epe3 MCIO/b30BaHMEe KakK OOI[MX ecTeCTBeHHO-HAay4HbIX
TIOHSATUM, TaK Y TIOHATUM, SB/ISIOIIUXCS CUCTEMHBIMU /i1 OTAEebHBIX MpeIMeTOB
eCTeCTBeHHO-Hay4YHOr' 0 LIUKJIA.

OOb1ire ecTeCTBeHHO-HayuHble TIOHSATHS: Hay4YHbIN (DaKT, TUIIOTe3a, TeOpus,
3aKOH, aHa/lu3, CHUHTe3, KiaccuduKalus, TMepUoAuUHOCTb, Hab/oeHue,
5KCIIePUMEHT, MO/ie/TMpOBaHue, u3MepeHue, Mo/ieJib, SIBJIeHUE.

®du3nKa: MaTepusi, aTOM, 53JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW[,
V30TOIbl, PAJMOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUEeCKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHoe COCTOSIHHE Bell[eCTBa, ra3, (pu3nueckuve BeUUWHbBI, eJIUHHULIbI
V3MepeHusi, KOCMOC, TIJlaHeTbl, 3B€é3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

leorpadusi: atmocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/BI,
TI0J1e3HbIe MCKOIaeMble, TOTVIUBO, BOJHbIE PeCypChl.

9 K/IACC

BeiecTBo U XMMHUUecKas peakiys

[Teprognueckuit 3aKoH. [lepuoanueckas cucteMa XMMUUECKHX 371eMeHTOB /1.
N. MenpeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEpDHOCTH B H3MEHEHUM CBOMCTB
XAMMWYECKUX 3/IEMEeHTOB TIePBbIX TPEX TIepUOJIOB, Ka/lus, KaJbLUs U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHHeM 3jeMeHTOB B [lepuoguueckou
CUCTeMe U CTPOEHHEM UX aTOMOB.

CTpoeHue BellleCTBa: BHU/bl XMMHUUYECKOW CBSI3U. THIbI KPUCTa/TMUECKUX
PeIIéTOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIMa KPUCTA/JTAYECKOU PellIETKU U
BHU/Ia XMMUUECKOU CBSI3U.

Knaccudukaiyss 1 HOMeHK/IaTypa HeopraHW4eCKuxX BelecTB. XHUMUUeCKUe
CBOMCTBA BeILECTB, OTHOCSLIMXCS K Ppa3/IMUHbIM KjaccaM HeopraHu4ecKux
COoeIMHEHWH, TeHeTUUYeCKasi CBSI3b HEOPraHUYeCKUX BeIleCTB.

Knaccudukaiys XuMUuecKUx peakiydid 1o pa3/IMUHbIM MPU3HaKaM (110 UKCTy
M COCTaBy YUaCTBYIOL[MX B peakLUU BeIecTB, MO TeryioBoMy 3(deKkrty, To
V3MEHEeHUIO CTeleHel OKUC/IeHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4aCTUIO KaTanau3atopa). JK30- U SHAOTepMUUeCKHe peakijuy, TePMOXUMHUYECKUe
ypaBHEHUs.

[ToHsiTie 0 CKOpOCTH XUMHUeckoW peakiyu. [ToHsiTue 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMHUYECKUX peakiusxX. [IoHsTHe O FOMOTeHHBbIX U TeTeporeHHbIX
peakiusax. [lonstve o katanuse. [ToHATHE 0O XUMHUUYECKOM paBHOBeCUU. DaKTOPHI,
B/IMAIOI[ME HAa CKOPOCTb XWUMHWYECKOW peakluyd W TMO0JI0KeHUe XUMHUUeCKOro
PaBHOBECHSI.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE  Peakl[uM,  3/IeKTPOHHBIM  GasaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETHHOMU peakLuu. Cocrags/ieHne ypaBHEHUU



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

Teopust 37IEKTPOTUTUYECKON JUCCOLAALIMU. DJIeKTPOIUTHI U He3/IeKTPOIUTHI.
KaTtnonel, aHnoHbl. MexaHW3M [UCCOLMALIUM BeLeCTB C PAa3/IMYHbIMU BUJIAMU
xuMHuueckol cBsizu. CrerneHb Auccoruaiui. CUbHbIe U C/1abble 3/1eKTPOJINTHI.

Peakijuy MOHHOTO 0OMeHa. Y C/IOBUSI TIPOTeKaHWsl peakliiii MOHHOTO 0OMeHa,
MO/HbIe U COKpAllléHHble WOHHbIe ypaBHeHUs peakuuid. CBOWCTBa KHCJIOT,
OCHOBAaHMM U COJel B CBeTe IIpeACTaBJAeHUH 00 3/IeKTPOIUTHUYECKOU
aucconuanuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHsATHE 0 THPO/M3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJIEHHEe C MOJEeJSIMU KPUCTA//TMUECKUX PeIIETOK HeOopraHu4ecKuX
Bell[eCTB — MeTa//IOB U HeMeTa/yIoB (rpaduTa U ajsMasa), C/IOKHBIX BelleCTB
(xopyja HaTpusi), UCC/ie[JOBaHWEe 3aBUCUMOCTA CKOPOCTA XUMHWYECKOW peakLU
OT BO3[EWCTBUS Ppa3/UUHbIX (DaKTOPOB, MCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pacTBOPOB BeLeCTB, IpoLiecca JAWCCOLMAaLMM KHUCJIOT, Liejoued W Cojed
(BO3MOKHO  MCIIOJIb30BaHWE BUEO MaTepuajioB), TMpPOBeleHHe  OIbITOB,
WUTIOCTPUPYIOIIIUX ~ TIPU3HAKKW  TIPOTeKaHWs  peaki[uii  HOHHOTO  oOMeHa
(obpa3oBaHve ocajka, BblJeseHHWe Tra3a, oOOpa3oBaHWe BOAbI), OIbBITOB,
WTIOCTPUPYIOIUX  NPUMEPbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTEIBHBIX  peakl[ui
(ropeHue, peakiuu pas3/0oKeHUs, COeJUHEHHs ), paclio3HaBaHUe HeOpraHWueCKUX
Bel[eCTB C TOMOLIbI0 KayeCTBEHHBbIX peaklMii Ha WOHbI, pelleHue
9KCIIepUMeHTaIbHBIX 3aJay.

HemeTanibl 4 MX COeJHUHEHUS

OOiass xapakTepucTuKa TrajoreHoB. OcOOeHHOCTH CTPOeHHsi aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3MUecKHe CBOMCTBA IMPOCTBIX
Bel[eCTB — TrajoreHoB. XWMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3aMMOJeMCTBHE C MeTa//laMd, HeMeTa//laMH, ILie/odyaMu). XJIOPOBOZOPOJ,.
ConsiHasg KWC/I0Ta, XWMUYECKWe CBOWMCTBA, TOyueHWe, MprMeHeHue. [leiicTBUe
XJiopa U XJIOPOBOZIOPO/la Ha OpraHU3M uYejioBeKa. BakHellve X/IOpUAbI U UX
HaxoKJeHue B IPUPOJE.

O61iast xapakrepucTtika 37eMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTPOEeHHUS
aTOMOB, XapaKTepHble CTereHW OkucieHus. CTpoeHue U (u3nUecKue CBOMCTBA
TIPOCTBIX BeLeCTB — KUC/I0POJa U cepbl. AJJIOTPOIHbIE MOAUMDUKALIMM KUC/IOPOJa
U cepbl. XuMUYeckrde CBOWCTBa cepbl. CepoBOJOPOA, CTpoeHue, (pusnyeckre U
XUMUUecKre CcBOMCTBa. OKCUBI Cepbl KakK MpeACTaBUTeNM KUCIOTHBIX OKCH/OB.
CepHasg KHC/IOTa, GHU3NUECKHe U XUMHWUeCcKde CBoWcTBa (oOmme Kak
Tpe/iCTaBUTesI  Kjaacca KUCJIOT U Ccrielduueckue). XuUMHYeCKHWe peakiuH,
Jie)Kale B OCHOBe TPOMBIILIEHHOTO criocoba TMoJiyuyeHrsi CepHOWM KHUCJIOTHI.
[IprMeHeHMe cepHOW KUCIOThI. COMM CepHOM KUC/I0ThI, KaueCTBeHHasl peakiys Ha



cysib(ar-uoH. Haxox/ieHrve cepbl U eé coeJWHEHWW B MpHpoje. XUMHUUECKOe
3arpsi3HeHWe OKpY’Karolllel cpefbl COeJUHEHUSMH cepbl (KUC/IOTHBIE [JOXKIH,
3arpsi3HeHHe Bo3/lyXa U BOJIOEMOB), CIIOCOOBI ero MpeioTBPall[eHus.

OO01jasi xapakTepucThKa 3/ieMeHTOB VA-rpynmbl. Oco0eHHOCTH CTPOeHUs
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHHs. A30T, pacripocTpaHeHre B MpUpoJe,
¢dur3nueckue U XUMUUecKre cBorcTBa. KpyroBopot a3oTa B npupoje. AMMUaK, ero
bur3nueckre U XMMHUUeCcKre CBOMCTBa, MoayueHre U npuMeHeHue. Co/id aMMOHUSI,
ux ¢ur3nueckue U XMMU4eckre CBOMCTBa, puMeHeHre. KauecTBeHHasi peakijysi Ha
VMOHbI aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (pU3nueckue U XUMUUeCKUe
cBoiicTBa (0OIl[Me Kak TIpe/iCTaBUTeNs Kjacca KHCJIOT U Crieluduueckue).
Vcrionb3oBaHve HUTPATOB U CoJied aMMOHMSI B KaueCTBe MHUHepa/IbHbIX
yaobpeHuii. XMMHUeCKoe 3arpsisHeHre OKpY>Karolleld cpefibl COeJHHEHUSIMHU a30Ta
(KUCNOTHBIE [OXAW, 3arpsi3HeHWe BO3Ayxa, MOYBbI U BOZA0EMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, (pusnueckue U XHMHUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHast KucioTa, pusnueckre U XMuMHAUYeCKre CBOMCTBa,
nosiyuenue. Vcrionb3oBaHue (hochaToB B KauecTBe MUHEPATbHBIX YA00PeHUH.

OOb1jasi xapakTepucTuKa 37eMeHTOB [VA-rpyrirbel. Oco6eHHOCTH CTpOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWsl.  YTJepof,  a/IOTPOITHbIE
MoAUGUKalUYM, paclpocTpaHeHue B Tpupofie, Gu3Myeckve U XUMHUUeCKHUe
cBoiicTtBa. Afcopbius. KpyroBopot yriepoga B ripupoze. OKCHbI yriepoja, uxX
du3nueckue ¥ XUMHUYECKWe CBOWMCTBa, /[E€UCTBME Ha >KUBble OpraHU3MBbI,
roJiyueHrue U TIpUMeHeHHe. DKojiorhueckre mnpobsieMbl, CBsi3aHHblE C OKCHIOM
yrnepoaa (IV), rurote3a r06anbHOrO TIOTEIVIEHWS KAMMaTa, ITApPHUKOBBIN
3¢ dekT. YrosbHas KUCIOTA U €8 Ccod, Ux (u3nueckue U XMMUUeCKUe CBOWCTBaA,
rojiyueHWe U TpuMeHeHWe. KauecTBeHHasi peakidss Ha KapOOHaT-HOHBI.
Vcnonib3oBaHre KapOOHATOB B OBITY, MeAWLIMHE, MPOMBIIIEHHOCTA U CelbCKOM
XO3SUCTBeE.

[TepBoHaua/ibHbIE TIOHATHS 00 OPraHUYECKUX BeIecTBax Kak O COeMHEeHUsIX
yrjiepojia (MeTaH, 3TaH, 3TU/IeH, alleTU/IeH, 3TaHOJI, TJIMLePUH, YKCYCHas KUC/I0Ta).
[IpyposHble WCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPOJHbIA ra3, HedTh),
MIPOAYKTBI UX TiepepaboTKu (6€H3WH), WX pOJib B OBITY W IPOMBIILJIEHHOCTH.
[ToHsiTHe 0 OMO/IOTHYECKH Ba)KHBIX Bell[eCTBaX: >KUpaX, OenKax, yryieBofiax — U Ux
pOJM B JKWA3HM uUejioBeKa. MarepuanbHOe €OUHCTBO OpraHUuYeCKUuX |
HeOpraHWYeCcKrX COeJMHeHHUH.

KpemHuii, ero ¢usnueckue ¥ XUMHUUeCKHe CBOMCTBa, IIOJlyuyeHUe W
npumeHeHre. CoeluHeHMs KpeMHHs B mpupoge. OOmue mpeacTaBieHUs 00
okcuzie kpemHus (IV) u kpemHueBor kuciaote. CUTMKAThI, UX UCIOJb30BaHUE B
ObITY, B TPOMBIILJIEHHOCTH. BakHellllle CTpOUTe/bHbIE MaTepuasbl: KepaMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. IIpo6iemMbl 6e30IMacHOTO KCITOb30BaHUS
CTPOUTEBHBIX MaTEPUA/IOB B NMOBCEJHEBHOM XKU3HHU.

Xumuueckuii 3Kkcnepumenm:

n3ydeHre 00pa3ijoB HEOPTaHWUYECKUX BeIIeCTB, CBOWCTB COJISTHOM KHC/IOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peakKlid Ha X/JIOPU/-MOHbI U HaO/ro/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarollue (U3MyecKkhe W XUMHUYECKHe CBOWCTBA
raJloreHOB U WX COeJMHEeHWU (BO3MOKHO WCIOJIb30BaHWE BH/IeOMAaTepHasioB),
O3HaKOMJIeHHe C oOpa3ljaMu XJ0puOB (TaJoreHU/IOB), O3HAKOMJIEHHE C
obOpasijaMu  ceppl W €€  coeJuHEHUSIMH (BO3MOXKHO  MCIIO/b30BaHUe
BH/leoMaTepuasoB), Hab/roieHre Tipoljecca oOyraMBaHUs caxapa Io/| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEPHOM  KHUC/IOThl, U3y4YeHHWe XHUMUUECKHUX CBOWCTB
pa30aB/ieHHOM CepHOM KHMCJIOTHI, IPOBeZIeHe KaueCTBeHHOW peakiiy Ha Cy/ibgar-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOoTeKaHWs, O3HaKOMJieHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ochopa M HX coeAUHEHUN (BO3MOXXHO MCI0J/Ib30BaHUE
BH/IeOMaTepHasioB), oOpa3ijaMu a30THBIX U (OCHOPHBIX yA0OpeHuH, MoTyJyeHue,
cobupaHye, pacrio3HaBaHWe U U3ydyeHWe CBOWCTB aMMHakKa, TIpOBeZieHue
KaueCTBEHHbIX peaki[uii Ha UOH aMMOHUs U (ocdaT-uoH U M3yyeHue TPU3HAKOB
MX TIPOTeKaHus, B3aUMO/IelCTBHe KOHI|EHTPMPOBAaHHOM a30THOW KHUC/IOThI C Me/IbIO
(BO3MO>KHO WCIO/Ib30BaHre  BHJleOMaTepyasioB), v3yueHue  Mojeneu
KPUCTa/UIMUeCKUX PpeIIETOK anmasa, rpadura, Qy/iepeHa, O3HAKOMJIeHUE C
TIPOL[eCCOM  aficopOLMK  pacTBOPEHHBIX BeEIeCTB aKTUBHUPOBAHHLIM VIJIEM W
yCTPOMCTBOM MPOTUBOrasa, MojaydyeHue, coOMpaHue, pacro3HaBaHUe W U3yueHHe
CBOMCTB YTJIEKHC/IOTO Tra3a, MpOBe/leHWe KaueCTBEHHBbIX peakIMi Ha KapOoHaT H
CU/IMKAT-UOHbl Y HW3yUeHWe TMPU3HAKOB HUX IIPOTEKaHUs, O3HaKOMJIEHHe C
MPOJIyKLIMeld CUJIMKAaTHOW TPOMBIIIJIEHHOCTH, pelleHre SKCIepUMeHTaTbHbIX
3a/1au No TeMe «BakHel1IMe HeMeTal/Ibl U UX COeIMHEHUSI».

MeTtanibl 4 MX CoeJMHEHUS

OO011jasi XapaKTepUCTUKAa XUMUUECKHX 37IeMEHTOB — MEeTa/IJIOB Ha OCHOBaHUM
UX TI0ONoKeHUs1 B Ilepyopuyeckor cuctemMe XWMHUUeCKuUx 3nemeHtoB /1. W.
MengeneeBa U cTpoeHusi aToMOB. CTpoeHre MeTa//ioB. MeTayinyeckasi CBA3b U
MeTa//TMyecKasi ~ KpUCTa/uIMueckKass  peliéTKa.  OJJeKTPOXUMUYECKUM  psif
HaTpsDKeHUH MeTasiioB. @U3ndeckre U XMMUUeCKUe CBOMCTBa MeTas/uioB. Obiiue
crocobbl TIo/ydeHUss MeTa/ioB. [loHATHE O KOPpPO3WM MeTaslJIoB, OCHOBHbIE
crocobbl 3amuThl UX OT Koppo3uu. CriaBbl (CTaib, YyT'yH, AIOPaJOMHHUMN,
OpoH3a) U X NPpUMeHeHNe B OBITY U ITPOMBIIILJIEHHOCTH.

[[lesiouHble MeTasuibl: TIO/IOKeHWe B [leproguueckor CUCTEMe XUMUYECKUX
sneMeHTOB [I. V. MeHzeneeBa, CTpoeHWe UMX aTOMOB, HaxOXZeHHe B IIPUpOJe.
du3nyeckrve U XMMHUUYeCKHe CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U



TUDOKCUJbI HaTpusi M Kaaus. lIpuMeHeHWe 11leJIOUHBIX MeTalJIOB U HUX
coeIMHEeHUH.

[[lesioyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLiUM: TIOJIO)KEHHWE B
[Tepuoanyeckou cucteMe XxUMHUecKux 3jieMeHTOB [I. V1. MeHjiefieeBa, CTpoeHue
VX aTOMOB, HaxoXXJeHue B mpupoze. dPrsudeckre U XUMUUeCKUe CBOMCTBA MarHUst
W Kanblusl. BaxnHelive coefjuHeHUs] KajiblUs (OKCHJ, TUADPOKCHUJ, COJIH).
JKEcTKOCTh BOJIbI M CITIOCOOLI €€ yCTpaHeHUs.

AsroMyHUN: TI0/I0KeHWe B [Tepruoanueckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. . MenzieneeBa, CTpoeHVe aToOMa, HaxoxAeHue B mpupoze. dusnyeckue u
XHMMUUeCKre CBOMCTBa altOMUHUS. AMQOTepHble CBOMCTBA OKCU/A U THPOKCH/IA
AJTFOMUHMUSL.

Keneso: nonoxxenue 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) u »xennesa
(IIT), ux cocraB, CBOMCTBA U MOTyUYeHHE.

Xumuueckuti 3KcnepumeHm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/yIOB M CIVIaBOB, UX (U3NUECKUMHU
CBOMCTBaMH, U3yueHWe pe3y/IbTaTOB KOPPO3WM  MeTa//IOB  (BO3MOJKHO
HCTI0/Tb30BaHHe BHIeOMaTepUasaoB), OCOOEHHOCTEH B3aMMOJEMCTBUS OKCHJA
Ka/JbLIUsI WM HaTpusi C BOJOM (BO3MOJKHO MCIIO/Ib30BaHUE BHIeOMAaTepHasioB),
McCcieloBaHUe CBOMCTB »KECTKOM BO/Ibl, MpOLiecca rOpeHus kene3a B KUCJI0pPOZe
(BO3MOXXHO  HWCIIO/Mb30BaHWE  BHU/I€OMAaTepuasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEHHBbIX peakl[Mid Ha WOHBI: MarHusl, Kasblys, aTlOMUHUS, I[UHKA, KeJje3a
(I1) u »xene3za (III), meau (II), HabrOZEHWE U OTMCaHUe TIPOLIECCOB OKpAIIUBAHUS
MJlaMeHd MWOHAaMM HaTpus, Kaius U Kajablysg (BO3MOKHO MCII0J/Ib30BaHUE
BU/leOMaTepUasioB), UCC/ie/JoBaHUe aM(POTepHbIX CBOKMCTB T'MIPOKCU/A aTFOMUHUS
Y TUJPOKCH/A LIMHKA, pellleHre SKCIIepUMeHTa/IbHBIX 3aZiad Mo TeMe «BakHel1me
MeTaJl/Tbl U UX COeVHEHUS».

XuMMA U OKpPY)Kawllas cpeja

BeljectBa ¥ Matepuanbl B MOBCEJHEBHOW >XM3HU 4YesioBeKa. besomacHoe
HCTI0/Tb30BaHHe BEI[eCTB U XMUMUUECKHUX peaki[uii B ObITy. IlepBasi TTIOMOIIb TIpH
XUMUUECKUX 0’KOTaX U OTPaBJIeHUSIX.

XrMHUecKoe 3arpsi3HeHWe OKpY»Karolllel cpefbl (TipefesibHasi JOMYCTAMast
KOHLIeHTpalusl BelllecTB, Aajee — [1/1K). Poib X¥MUM B pellleHUM 3KOJI0THYeCKUX
nipobJiem.

Xumuueckuil 3KcnepumeHm;

n3ydeHre 00OpasijoB MaTeprasnoB (CTEK/O, CTUIaBbl METa//IoB, TMOJIMMePHbIe
MaTepHraJibl).

MexcnpeomemHble ces3u



Peanmu3aiiusi MeXXmpegMeTHBIX CBs3edl TIpU W3yuYeHWH XUMUU B 9 Kiacce
OCYILIeCTB/ISIETCST 4epe3 MCIO/b30BaHMEe KakK OOI[MX ecTeCTBeHHO-HAay4HbIX
TIOHSTUH, TaK W TIOHATUM, SBSION[UXCS CUCTEMHBIMU /11 OT/Ie/IbHBIX Tpe/MeTOB
eCTeCTBeHHO-Hay4YHOr0 LUK/Ia.

OOb1ie ecTeCcTBeHHO-HayuHble TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KjJaccU(UKalusi, TepuoJUuYHOCTb, HaboeHue,
9KCIIePUMEHT, MO/le/IpOBaHue, H3MepeHHe, MO/ie/lb, SiBJieHWe, TapHUKOBBIM
3¢ deKT, TeXHOIOTrUsl, MaTepHaJbl.

dusrka: MaTepusi, aTOM, D3J€KTPOH, MPOTOH, HEWTPOH, WOH, HYK/IUJ,
W30TOIbl, pPaZIMOaKTUBHOCTb, MOJIEKYJa, 3JeKTPUYEeCKUil 3apsifi, MPOBOJHUKH,
TIOJTYTIPOBOJTHUKY,  AMSJIEKTPUKH, (OTO3/IEMEHT, BEIeCTBO, Teno, 0O0BEM,
arperaTHOe COCTOSIHME BelleCTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTa/l/InuecKas
pelléTKa, CIjiaBbl, (U3WUYECKHe BeJUUUHBbI, eUHUIIbI U3MepeHHs, KOCMUUYeCKoe
TIPOCTPAHCTBO, TJIaHeThl, 3B&3/1bl, Co/HIIe.

buonorus: doTtocuHTe3, AbixaHue, Ouocdepa, SKOCHUCTEMa, MHUHepaIbHbIE
yI00peHusi, MUKPO3JIeMeHThI, MaKPO3/IeMeHThI, ITMTaTe/IbHbIe BelljeCTBa.

leorpadusi: armocdepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPO/BI,
ToJie3HbIe UCKOoTaeMble, TOTJTUBO, BOZHbIE PeCYPChI.



INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHMA IIPOI'PAMMBI 110
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBbPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHWsSI TIPOrPaMMbl OCHOBHOTO  00111ero
oOpa3oBaHMs JOCTUTAIOTCSI B Xofie oOyueHHsT XMMHUU B €QWUHCTBe yueOHOU H
BOCITUTATE/IbHOU [IeATe/IbHOCTU B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMA UM IYXOBHO-HPaBCTBEHHBbIMU LIEHHOCTSIMU, TIDUHSTHIMU B
oOIjecTBe TpaBWIaMd W HOpPMaMHU TIOBeJleHHsSI U CIOCOOCTBYIOT Tipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIMA/IM3alAN 00yYaroIuXCsl.

JIMUHOCTHBIE  pe3y/bTaTbl  OTPAKAIOT  TOTOBHOCTb  OOYyUaIOI[UXCS
DYKOBO/ICTBOBATbCSI CUCTEMOM TO3UTUBHBIX LEHHOCTHBIX OpUEHTaluud |
pacIMpeHue OmbITa /lesiTe/IlbHOCTH Ha €€ OCHOBE, B TOM UMCJ/ie B YaCTH:

1) maTpuoTHUECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O0 OTHOIIEHUSI K 0TeYeCTBEHHOMY KYJIbTYPHOMY, UCTOPAYECKOMY
M HayuyHOMY Hac/e[ul0, TMOHMMAaHUS 3HAueHUs] XUMWUYECKOW HayKu B >KW3HU
COoBpeMeHHOro 00I1[ecTBa, CIIOCOOHOCTH BJaJleTh IOCTOBepHOM WHMbopMalei o
repe/ioBbIX [OCTM)KEHUSX W OTKPBITHSIX MHDOBOM M OTEUeCTBEHHOM XUMUH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00I1I[eCTRBa;

2) rpa)kJaHCKOr0 BOCIIUTAHUSA:

Tpe/iCTaB/ieHUs] O COLMAJbHBIX HOPMax W MpaBW/laX MEeX/IAYHOCTHBIX
OTHOIIIEHUY B KOJIJIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
T0JIe3HOM,  ydeOHOMCC/eOBaTebCKOW, TBOPYECKOWM W APYTUX  BHAAX
JesiTe/IbHOCTU, TOTOBHOCTHM K pPa3HOOOpa3HOW COBMECTHOW [1esiTeIbHOCTH TIpU
BLITIOJIHEHUUW yuyeOHbIX, TI03HaBaTebHBIX 3a/layu, BBIMOJHEHUNA XUMHUUYECKHUX
9KCTIEPUMEHTOB, CO3/IaHUU yueOHBIX TIPOEKTOB, CTPEM/IEHUSI K B3aMMOTTIOHUMAaHUIO
YW B3auUMOIIOMOII[MA B TIpoljecce 3TOW yueOHOM [JesiTeIbHOCTH, TOTOBHOCTH
OLleHUBaThb CBOE TIOBeJeHMEe U TIOCTYNKM CBOMX TOBapHIeHd C TI03ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HaHUS MOC/AeCTBUM MOCTYIIKOB;

3) HeHHOCTH HayYHOr0 NMO3HAHUSA:

MHPOBO33pDEHUYECKHUE TPeCTaBleHUs1 O BellleCTBe W XMMHUUECKOM peaklvu,
COOTBETCTBYIOLLME COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKUM U COCTaBJISIOLIUE
OCHOBY /11 TIOHUMaHUsI CYI[HOCTH HayYHOW KapTHHBI MHpa, Tpe/iCTaB/ieHHs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTUS TPUPO/bI, B3aUMOCBSA35X 4YeJ0BeKa C
TIPUPOJHOM CpeJlol, O POJIU XUMHHU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HaBaTe/IbHble MOTHBBI, HaripaB/ieHHbIe Ha TMOyYeHUe HOBBIX 3HAHWUW T10
XUMUH, HeoOxoauMble i 0O0bsiCHeHUs Hab/to/laeMbIX TIPOIECCOB W SIBJIEHUH,
MO3HaBaTe/bHOM, UH(GOPMAlL[MOHHOM U YUTaTeTbCKOU KYJbTYpbl, B TOM YHCJe
HaBBIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM



UTepaTypod, [OCTYMHBIMA TeXHUUECKUMU CpeACTBaMM HWH(POPMaI[MOHHBIX
TeXHOJIOTUMH;

WHTepeC K OOyueHWI0 W T03HaHWIO, H0003HAaTeNhHOCTb, TOTOBHOCTh U
CocoOHOCTHL K camooOpa3oBaHHIO, TIPOEKTHOM M HCC/Ie[oBaTe/IbCKOM
JesiTe/IbHOCTA, K OCO3HAHHOMY BbIOODY HAripaB/IeHHOCTU W yPOBHSI OOyueHUsi B
JlaJIbHeuIIIeM;

4) popMuUpOBaHUSA KY/IBTYPbI 3[J0POBbSI:

OCO3HaHWE TIIeHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3[JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIMi 00pa3 ’KW3HH, OCO3HaHHWe IOC/Te[CTBUN U
HemnpusTHe BpeAHbIX NpUBbIUeK (YrioTpebsieHus aKoOrosisi, HAPKOTUKOB, KypeHHs),
HeoOXOUMOCTH  COOJTIO/IeHUsT TIpaBW/I  0e30TacCHOCTH TpH  OOpallieHnu C
XUMHUUeCKUMU BeIl[eCTBaMH B OBITY ¥ peaibHOM »KU3HU;

5) TPYAOBOro BOCIUTAHMSA:

MHTepeC K MPaKTUYeCcKoOMy U3yuyeHUIo Tipodeccuii U TpyZia pa3/iiuyHoOro po/ja,
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 TPaeKTOPHH TPOJo/DKeHUs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPeCcoB U CIIOCOOHOCTU K XMMHH, 00111eCTBeHHBIX MHTEPeCOB U MOTpebHOCTeH,
YCITeITHOW MpodecCHoHaMbHOMN /e TeTbHOCTH M Pa3BUTHSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH a/IalITHPOBATHCS B TTPO(eCCHOHATLHOM Cpe/ie;

6) 3K0/10rMYeCcKOro BOCIIUTAHHUS:

9KO0JIOTUYECKH 1iejiecooOpa3Hoe OTHOIleHHWe K TIpUpojile KakK HCTOUHUKY
JKU3HU Ha 3emsie, OCHOBe e€ CYI[eCTBOBaHHMS, TIOHUMAaHWe 1[eHHOCTH 37I0POBOTO U
6e3omacHoro obpa3a J»KU3HHM, OTBETCTBEHHOE OTHOILLIEHWe K COOCTBEHHOMY
bu3nuecKkoMy U TICUXWYeCKOMY 3/0pPOBbIO, OCO3HaHWe IIeHHOCTH COOIoZeHuUs
npaBu/1 6e3011acHOTO TOBe/ieHUsI TIpY paboTe C BellleCTBaMU, a Tak)Ke B CUTYaLIUsX,
YT'POYKAIOIINX 3/J0POBBIO U YKU3HM JIFO/IEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHWS, TI0/lydyaeMble TPU U3YUeHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY>Karolerd TIPUPOAHON Cpeiou, [/1s1 TIOBbILLIEHUS
YPOBHSI  9KOJIOTMYEeCKOW KYJ/bTypbl, OCO3HaHHs T/100aJbHOTO  XapakTepa
9KOJIOTUUECKUX TIpo0/ieM M TyTel WX peIleHds TOCPeJCTBOM METO/I0B XHMHUH,
9KO0JIOTUYECKOTO MBIIIIEHHS], YMeHUsI PyKOBO/ICTBOBAaTHCSI UM B TTO3HaBaTebHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEIMETHBIE PE3YJ/IBTATHI

B cocraBe MerarnpeMeTHBIX pe3yJbTaTOB BBIAEISIOT 3HAUMMbIE IS
cdbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIWII, TUTIOTe3a, (PaKT, ChCTeMa, TPOoLIecC, SKCTIepUMEeHT U JIpyroe.), KOTopble
WCTIO/Tb3YIOTCS B €CTeCTBEeHHO-HAyUYHbIX y4eOHBbIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBe 3HaHWM W3 3THX MpeAMeTOB (OPMHPOBATH ITPe/CTaBeHNe O 11eJI0CTHOU



HayYyHOUW KapTWHe MHpa, ¥ YHUBepCa/bHble yueOHble JelCcTBUS (IT03HaBaTebHbIe,
KOMMYHUKAaTUBHbIe, Pery/sTUBHbIE), KOTOpble 00ecreuuBaloT (QOpMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TIJITAHUPOBAHHWIO W OCYII[eCTBIEHUIO yueOHOM
JesiTeTbHOCTU.

Ilo3HaBaTe/IbHbIE YHHBEpPCa/IbHbIe yUeOHbIe JeiiCTBHs

Ba3oBble jioruyecKue AeiiCTBHs:

yMeHUS] HWCII0/Mbh30BaTh MPUEMBI JIOTUUECKOTO MBbIIIIEHUs] TIPU OCBOEHUU
3HAaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BbIJENSATh UX XapaKTepHbIe
TIPU3HAKH, yCTAHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), UCIIOIb30BaTh
TIOHSATHUS /171 0ObSICHEHHs OT/le/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOUpaTh OCHOBAHUS U
KpUTEpPUM [i/Is1 KIacCU(PUKAIIUY XUMHUEeCKHUX Bell[eCTB U XUMUUYeCKUX peakiiui,
yCTaHAB/IMBaTh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OOBeKTaMH H3yueHus,
CTPOUTH JIOTUYECKHe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHbIE, 110 aHa/IOTHN),
Jles1aTh BBIBO/IbI U 3aK/THOUEHHUS;

yMeHue TIpUMeHsATb B TIpollecce TIO03HaHUsI TOHSATUS (TIpefiMeTHbie W
MeTaripeiIMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMbie B XUMUH,
1ipeoOpa3oBbIBaTh IMPOKO MPUMeHsieMble B XMUMHUM MOJe/IbHbIe TIpe/ICTaBIeHUs —
XMMUUECKHUH 3HaK (CUMBO/ 3JjieMeHTa), Xumudeckas ¢Gopmy/ia U ypaBHeHHe
XUMHUUECKON peaklMy — MpH pPellleHrH yueOHO-TT03HaBaTeIbHbBIX 3a/layu, C yUETOM
3TUX MO/Ie/IbHBbIX TMpeJCTaB/AeHUI BbISB/IATb U XapaKTepPU30BaTh CYI|eCTBEHHBIE
TIPU3HAKU U3yUyaeMbIXx 0ObeKTOB — XUMHUUYECKUX BEIleCTB U XMMUUeCKUX peakiui,
BBISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TMPUYMHHO-C/Ie[]ICTBEHHbIe  CBSI3U U
TIPOTHBOPEYMS B M3yUaeMbIX MPOILjeccax v siBJIeHUsIX.

Bba3oBble Ucc/1eioBaTe/IbCKHe JeHCTBHS:

yMeHHe WCIO/b30BaTh TOCTaB/AeHHble BOMPOChI B KauecTBe WHCTPyMeHTa
MO3HaHWs, a TakKe B KaueCTBe OCHOBBI [I/isi (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIpOBepKe MPaBUWIbHOCTH BbICKa3bIBaeMbIX CYXKJeHUMH;

nproOpeTeHre OMbITa [0 TUIAHUPOBAHWIO, OpraHW3alldd W TIPOBeJIeHUI0
yUeHHYeCcKUX 9SKCIIepUMEeHTOB, yMeHHe Hab/mogaTh 3a XOZOM Mpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMyJ/IMpoBaTh 0600IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBE/IEHHOTO OIbITa, UCC/IeI0BaHUS, COCTAB/SATh OTUET
0 Tpo/ieJIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W MWHTEPIIPeTUpPOBaTh WHGMOPMALKIO
pa3MUHbIX BUZIOB U (OpM TIpe/iCTaB/IeHUs], I0yuyaeMyto M3 pa3HbIX MCTOUHHUKOB
(HayuHO-TIOMy/IipHasi  UTepaTypa XWMUUYECKOrO COZiep)KaHusl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL€HHWBaTh MPOTUBOPEUMBYIO U
HeJJOCTOBEPHYI0 HH(OPMaAILUIO;



yMeHUe TIPUMEHSITh pa3/MndyHble MeTOZbl M 3arpochl MpH TOMCKe U 0TOope
vHbOpMal[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX /Jisi BbITIOJHEHUS
yueOHBIX Y IM03HaBaTeIbHBIX 3a/lau OMpe/e/IEHHOTO THIIA, TPHOOpeTeHHe OITbiTa B
0o0MacTd  WMCMONB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/IbTYPOil aKTUBHOT'O HCIT0/Ib30BaHKs Pa3/IMUHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITeJIbHO BbIOMpaTh ONTUMAIBHYI (hOpMY TpejcTaBieHus: HOOpPMaLUU U
WJUTIOCTPUPOBATh pelllaeMble 3a/ladl  HeCJ0KHbIMKA CXeMaMH, uharpamMmamu,
apyrumu opMamu rpadyku ¥ UX KOMOWHAIUSIMU;

yMeHWe WCI0/Ib30BaTh MW aHaJM3MpoBaTb B Tipoljecce y4yeOHOM U
MCCIIeJ0BaTe/TbCKOM [lessTe/TbHOCTH UH(OPMALIUI0 O BAUSHUU TPOMBIILJIEHHOCTH,
CeIbCKOTO XO03SIMCTBa M TPAHCIIOPTa Ha COCTOSIHWE OKPY’Karollleil TpUpPOJHOM
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:

yMeHUsI 3a/laBaThb BOIpOCHI (B XOJle Auasora U (WIh) JUCKYCCHH) TIO0
cyliecTBy  obcykgaemodl  Tembl, (OPMYIMpOBaTh CBOM  TIPeJIOXKEHUS
OTHOCHTE/TbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

yMeHUs]  TIpeJCTaBlATb  TOAy4YeHHble  pe3y/bTaThl  I[103HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX M THMChbMEHHBIX TeKCTaxX; JejiaTh Ipe3eHTaluio
pe3y/IbTaTOB BBIITOJIHEHHS XUMHUECKOr0 3KCIepuMeHTa (J1abopaTOpPHOTO OITBITa,
nabopaTopHO# pabOTHI 110 UCC/IeIOBAaHNIO CBOMCTR BEIIeCTB, yueOHOT0 TIPOEKTa);

yMeHUs: y4yeOHOTO COTpyZHMUECTBA CO CBEPCTHUKAMM B COBMECTHOM
Mo3HaBaTeJIbLHOM U MCC/Ie[oBaTebCKOW  JesiTeIbHOCTU  TIPU  pellieHuHn
BO3HUKAIOIIMX Mpob6jeM Ha OCHOBe yuéTa OOIMX WHTEPECOB M COTJIaCOBAHMS
no3uruii (06cy>xaeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBIe IITYPMbI», KOODJAUHALIVS
COBMECTHBIX [IeWiCTBUM, OTpeJie/ieHe KPUTEepHeB 110 OljeHKe KayecTBa
BBLITIOJIHEHHOM pabOThI U pyTHeE).

Pery/isaTHUBHBIE YHUBEpPCA/IbHbIE yYeOHbIe e CTBUA:

yMeHHe CaMOCTOSITe/IbHO OrpeeNisiTh Led [IeATeTbHOCTH, TJIaHWPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPOUPOBAaTh W TPU He0OXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNTbHOCTb, BbIOMpaTh Harbosee 3deKTHBHBIE CTIOCOOBI perieHus YueOHbIX U
MO03HABaTe/bHLIX 3a/lau, CaMOCTOSITe/IbHO COCTaB/SATh WIA KOPPEKTHPOBATh
Tpe/i/IO’KeHHbIA aJITOPUTM JI€UCTBUM TPU BBINOJHEHUU 3aJaHAl C Y4YETOM
TIOJTyueHus] HOBBIX 3HaHWU 00 M3yuaeMbIx 00BEKTaX — Bell[eCTBaX U peaKlusX,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBieHHOW L/, yMeHHe
WCII0/1b30BaTh ¥ aHA/IM3UPOBATh KOHTEKCThI, TIpe/ijlaraeMble B YC/IOBUM 3a/jaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B coctaBe T1ipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
co/lep>KaHus, YCTaHOBJIEHHOTO JaHHOW deaepanbHON paboueil Tporpammoi,
BBI/IE/IIIOT: OCBOEHHBbIE OOYYalOIMMUCA HayuHble 3HaHHS, YMEHHWS W CITOCOOBI



JaercTBuM, crienuduueckue Iy TIpeIMeTHON 00/1acTh  «XUMHS», BU/JBI
JeATeJIbHOCTU 10 TIOyUeHUID HOBOTO  3HaHHUs, €ro WHTeprpeTaluy,
1IpeoOpa30BaHKIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX Y HOBBIX CUTYyaI|HsIX.

K koHily obyueHusi B 8 Kacce rnpeZiMeTHbIe pe3y/abTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTPaXKaThb CHOPMHUPOBAHHOCTD ¥ 00YYarOIINXCS YMEHUI:

e pacKpbiBaTb CMBICJ OCHOBHBIX XMUMHUUYECKMX TIOHSATUM: aTOM, MOJeEKYy/a,
XUMUYECKUW 3/IeMeHT, MPOCTOe BeIecTBO, CJ0)KHOe BelleCTBO, CMeCh
(omHOpPOHAst ¥ HeOJHOPOZHAs1), BaleHTHOCTh, OTHOCUTE/IbHAasl aTOMHasl U
MOJIeKy/IsipHasi Macca, KOJWYeCcTBO BellleCTBa, MOJb, MOJIIpHas Macca,
MaccoBasi 1011 XMMHUYeCKOT0 37ieMeHTa B COeJUHEeHUH, MOISIPHBIN 00bEM,
OKCHJI, KMC/IOTa, OCHOBaHHe, COJib, 3JIEKTPOOTPHUI]aTebHOCTb, CTeIeHb
OKHUC/IeHUs, XMMUUecKasi peakiusi, KaacCcuduKalus peakiuii: peaklyu
COeIMHEHUs], peakI[M{d pa3/ioKeHHWsl, peakIMu 3aMellleHus], peaKIuu
oOMeHa, 3K30- M 3HJ0TepMUUECKUe peaKluu, TeTrioBoi 3¢ deKT peakiuu,
PO aToMa, 3JIEKTPOHHBLIM CJIOM aroma, aTOMHasi opbuTanb, paguyc
aToMa, XUMHUUecKasi CBsi3b, TIOJISpHAasi M HeroJisipHasi KOBaJieHTHasi CBSI3b,
VIOHHasl CBsI3b, MOH, KaTWUOH, aHWOH, pacTBOpP, MacCOBasl [lO/isl BellleCTBa
(mpolieHTHas1 KOHLIEHTpalus) B pacTBOPE;

e WWUIIOCTPHUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX TIOHATHUH U
TIPUMEHSITh 9TU TIOHSTUS TIPY OMTMCAaHUU BelleCTB U UX MpeBpallieHui;

e HCIIO/b30BaTh XWMMYECKYI0 CHMBOJIUKY [Js1 COCTaBiaeHUs1 Gopmyi
BellleCTB M ypaBHEHUM XHUMUUEeCKHUX peakliuii;

e OImpejie/IsSTh BaJleHTHOCTh aTOMOB 37IEMEHTOB B OMHApPHBIX COeJIUHEHUSIX,
CTelleHb ~ OKHC/IeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAVHEHUsX,
TIPMHA/I/IEXKHOCTh BellleCTB K OIpeZie/IEHHOMY K/aacCy COeAUHEeHWN I10
dbopmynaMm, BHJ XUMHYECKOHW CBS3U (KOBajleHTHas W HOHHas) B
HeopraHWYeCcKHUX COe/[MHeHUsIX;

e packpeiBaTb cmbica [lepuoguueckoro 3akoHa [I. WM. MeHpesneesa:
JIeMOHCTPHPOBaTh TOHMMaHWe TIepUOAUYeCcKOl 3aBUCMMOCTH CBOMCTB
XMMUUECKHX 37IeMeHTOB OT UX MoJiokeHUs1 B [leproguueckoli cucrteme,
3aKOHOB COXpaHEeHHUsI MacChl BeIIeCTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YueHUs1, 3aKOHa ABOTrajpo;

e OIMCHIBAaTb W XapaKTepu30BaThb Tab/muHyio ¢dopmy [lepruoanueckoit
CUCTeMbl XHWMUUECKHUX 3JIeMEHTOB: pa3/uyaTh TIOHSATUS «TJlaBHast
noArpynma (A-rpynma)» u «mobouHast nmoArpymmia (b-rpymma)», Mabie U
Oosblliie TIepUOAbI, COOTHOCHUTH OO0O03HaueHHWs, KOTOpble WMEIOTCS B
Tabmuie «[lepuoanueckass cucTeMa XUMUYECKUX snemeHToB [I. .
MeHieleeBa» C UWC/IOBBIMA XapaKTePUCTUKaMU CTPOEHUsI aTOMOB



XUMUUECKHX 37IeMeHTOB (COCTaB U 3apsiji sifipa, o0iijee Unco 3/1eKTPOHOB
Y pacripeie/ieHUe UX 10 3/IeKTPOHHBIM CJIOSIM);

K/laccU(UIMPOBaTh XMMUUYECKUe 3/IeMeHThbI, HeopraHuuyeckre BelllecTBa,
XUMUYeCKre peakiuy (M0 YMCIY Y COCTaBy y4YacCTBYKOIIUX B peaklydu
BellleCTB, 10 TerIoBoMY 3(PdeKTy);

XapaKTepu30BaTh (OMUCHIBaTh) 00IMe XUMHYEeCKHe CBOMCTBA BeIlleCTB
pa3MYHbIX K/IaCCOB, MOATBEPK/1asi OMKMCaHue TIPpUMepaMu MOJIeKY ISIPHbIX
ypaBHEHMI COOTBETCTBYIOLUX XUMUUECKUX peaKlnii;

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

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKYJ/IIPHYI0O UM MOJISIPHYHO ~ MaccChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMUMHUECKOTO 3jieMeHTa 110 ¢opmyie
CcoeJJMHEHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PAaCTBOPe, MPOBO/IUTh PaCUEThI
10 YpaBHEHHIO XUMUUEeCKOW peakI[vy;

TIPUMEHSITh OCHOBHbBIE Ofepaljiy MbICIUTE/IbHON JiesiTe/TlbHOCTA — aHau3
1 CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMaTHU3aI|io, K1acCH(UKAIIIO,
BbIsIBJIeHWE TIPUUMHHO-C/Ie/ICTBEHHBIX CBs3ell — i W3y4yeHUsl CBOMCTB
BEll[eCTB U XWMUUECKMX peakiuii, ecTeCTBeHHO-HayuyHble MeTO/bI
Mo3HaHUs — HabsroJeHre, W3MepeHUe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

C/lefoBaTh ~ MpaBWaM  T0/Ib30BaHMsI ~ XMMHUYeCKOW  MOCyJoM |
nabopartopHbiM 000py/ZOBaHHEM, a TakKe TIpaBWiIaM oOOpaleHus C
Bell[eCTBAMU B COOTBETCTBUM C UWHCTPYKLUSIMA TI0 BBINIOJHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TIO0 TIOJNyUeHHI0O W COOMpaHHIO
ra3oobpasHbIX BelljecTB (BOZOpPOJa U KUCI0pOJa), TPUTOTOBJ/IEHUIO
pPacTBOPOB C OIpe/ie/IeHHOM MaCCOBOM [lo/iell paCTBOPEHHOI'O BellleCTBa,
MJIaHUPOBaTb U TMPOBOAUTH  XUMHUECKHMEe  SKCIIePUMEHThI  TI0
pAacIi03HaBaHHIO PACTBOPOB Iije/IoUei U KUCJIOT C TTIOMOIIbI0 UHIUKaTOPOB
(makmyc, deHondTaNerH, METUIOPAHXK U JpYTHe).

K koHily obyueHusi B 9 Kjiacce rpeZiMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHHI:

pacKpbiBaTb CMbIC/I OCHOBHBIX XUMHUECKUX TIOHATUM: XUMHUUYECKHI
3/7IeMeHT, aTOM, MOJieKyJa, WOH, KaTWOH, aHWOH, IPOCTOe BeIlecTBO,
C/IO’KHOEe BeIleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPULATe/bHOCTb, CTelNeHb
OKHCJIeHUSI, XMMHUUeCKasi peakijys, XMMHUUecKasi CBsi3b, TeIlJIOBON 3(dekT
peakiid, MO/b, MOJIAPDHBIM  00BEM,  pacTBOpP,  3J€KTPOJIUTHI,
HEe3/IeKTPO/IUThI, 37eKTPOIUTUYEeCKass [JUCCOLMALUs, peakl[id HOHHOTO
oOMeHa, KaTajqu3aTop, XUMHYeCcKoe paBHOBecHe, oOpaTHMble |



HeoOpaTUMble peaki[iH, OKHC/IWTeTbHO-BOCCTAaHOBUTE/IbHbIE DeaKIuH,
OKUC/IUTE/b,  BOCCTAHOBUTE/b,  OKUCIEHWE W  BOCCTAaHOBJIEHUE,
aJ/yIOTpOIUsl, aM(pOTepHOCTh, XUMHUeCcKasi CBsi3b (KOBaJjleHTHasl, WOHHas,
MeTa//TMyecKasi), KpUCTa/UTMYecKasi peInéTka, KOppO3usi MeTaJljIoB,
CT/IaBbl, CKOPOCTb XWMHWYECKOW peakluW, TpefiesibHO [AOIMyCcTUMast
KoHUeHTpauus [1JK BejecTsa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX TIOHATUNM U
TIPUMEHSITh 9TU TIOHSTUS MIPY OMMCAaHUU BelleCTB U UX MpeBpallieHu;
WCI0/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsT (OopMy
BellleCTB ¥ YpaBHEHUI XHUMUUECKHUX peakliui;

orpejie/IsiTh BaleHTHOCTb U CTeleHb OKUC/IEHUsSI XUMUUeCKUX 37IeMeHTOB B
COe/IMHEHUSIX pa3/IMYHOr0 COCTaBa, MPUHA/JIEXKHOCTb BeIeCTB K
ornpeJenéHHOMY K/acCy COeJuWHeHWW Mo ¢opmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHasl, MeTa/yIdueckas) B HeOpraHhuyecKux
Coe/IMHEHUsIX, 3apsi/i MOHa 0 XUMHUUYeCcKol (opMyse, XapakTep CpeJbl B
BOJIHBIX PacTBOpax HeOpPraHWYeCKUX COe/MHEHWM, TUIl KpPUCTa/InueCcKou
PeLIEéTKY KOHKPETHOTO BeIlleCTBa;

packpeiBaTh CMmbICT Ilepuoguueckoro 3akoHa [I. . MeHjeneeBa u
JIeMOHCTPUPOBaThL €ro TIOHMMaHWe: OMNUChIBaTh M XapaKTepr30BaTh
TabmmunHyto dopmy Ileproguueckoil CUCTeMbl XUMHUUYECKHUX 3JIEMEHTOB:
pa3nMuaTh TIOHSTHS «T7aBHas ToArpyrma (A-rpynma)» W «1obodHast
noarpynna (b-rpynma)», manbie ¥ OGosbliie TMepUo/bl, COOTHOCUTH
0003HaueHUs1, KOTOpble WMEIOTCSI B TIepUOAUYECKOM Tabsuie, C
UYMC/IOBBIMU ~ XapaKTepUCTUKAMM  CTPOEHUsI aTOMOB  XUMMUECKUX
3/ieMeHTOB (COCTaB U 3apsj] sifpa, o0Ilee UYHC/IO 3/IeKTPOHOB U
pacripefiejieHMe UX TI0 3JeKTPOHHBIM C/0sIM), OOBSICHATH O0OILHe
3aKOHOMEPHOCTU B W3MEeHeHUU 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,
XUMUUecKrde peakiiy (10 YUCIY W COCTaBY y4YacCTBYIOIIUX B peaklydu
Bell[eCTB, MO TerjoBoMy 3(¢deKTy, Mo M3MeHeHUI0 CTereHell OKUC/IeHUs
XUMUYECKUX 3/IEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTh) 00IHe U creluduueckrue XUMUUYECKUe
CBOMCTBA TIPOCTBIX U CJIOXKHBIX BeIeCTB, TIO/TBEepP)KZasi OICaHue
TpUMepaMu  MOJIEKYJISIDHbIX W WOHHBIX YpaBHEHHM COOTBETCTBYHOIIUX
XUMUYECKUX peaklivi;

COCTaBJIATb yPaBHEHUSI 3JEKTPOJUTHUYECKOW [UCCOLMALMU  KHUCJIOT,
11iesioueit U CoJieid, MoTHbIe U COKPallléHHbIe YpaBHEHUST peaKlii MIOHHOT'O



oOMeHa, ypaBHeHUs peakiui, TMOATBEP)KAAIIINX CyIleCTBOBaHHe
reHeTUYeCKOU CBSI3M MeXKy BelljeCTBaMU pa3/IMUYHbIX K/1aCCOB;
PACKpbIBaTh CYIITHOCTb OKHC/IUTE/IbHO-BOCCTAHOBUTE/ILHBIX — peaKIui
TIOCPEeICTBOM COCTaBJIeHUS 3/IEKTPOHHOTO HaslaHca 3TUX peakijuii;
TIPOrHO3UPOBaTh CBOMCTBA BeIIeCTB B 3aBUCUMOCTH OT UX CTPOEHUs,
BO3MOXXHOCTH TIPOTEKaHUs XUMHWUECKUX TIpeBpalljeHuii B pa3/MuHbIX
YCJIOBUSIX;

BBIUMC/SATh OTHOCUTE/NIbHYIO MOJIEKY/IIDHYI0 W MOJISIDHYIO  MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XUMHUECKOTO 3jieMeHTa 110 ¢opmyie
CcoeJJMHEeHMsI, MaCCOBYIO /IO/TIO BelljeCTBa B PAaCTBOPe, MPOBO/IUTh PaCUEThI
T10 YPaBHEHUIO XUMHUUECKOW peaKIiH;

cobmofaTh  TpaBWIa  TI0/Ib30BaHUS ~ XUMHUYECKOW  TIOCyZioM U
nabopaTopHbIM 000py/IOBaHMEM, a TakKe IIpaBWa OOpaIeHusT C
BelleCTBAMU B COOTBETCTBUM C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
7nabopaToOpHbIX XWUMHWUECKHUX OITBITOB TIO0 TIOJIyUeHHI0O W COOMpaHHIO
ra3000pa3HbIX Bell[eCTB (aMMUaKa U yTIeKHUCIOTo Ta3a);

TIPOBOAIUTL  peaki[uH, TIOATBep)KJalolle  KaueCTBeHHbI  COCTaB
Pa3/IMYHBIX BeIeCTB: pPacrio3HaBaTh OMBITHBIM MyTEM XJIOpUA-, OpOMU-,
woaua-, KapboHat-, docdaT-, cunMKaT-, Cyabdar-, TUAPOKCHI-UOHBI,
KaTHOHbl aMMOHHSI U MOHBI M3yUYeHHBbIX MeTas/IOB, NMPHUCYTCTBYIOIIME B
BOJIHBIX PacTBOpaxX HEOPTaHUUECKHX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTepaljii MbICTUTETbHOU [1esiTeIbHOCTH — aHau3
W CHHTe3, CcpaBHeHHe, 0000IjeHre, CHCTeMaTH3alldio, BbISIB/IEHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3ed — /11 M3yUeHUs] CBOWMCTB BeIleCTB U
XUMUUECKHUX peaklUif, eCcTeCTBeHHO-HayuHble MeTO[bl TIO3HAaHUS —
Hab/to/leHre, U3MepeHre, MoOJleTMpOBaHue, SKCIiepuMeHT (peasbHbId U
MBbICJ/IEHHBIM).



TEMATHUYECKOE IVTAHUPOBAHUE

8 KJIACC
KoiunyecTBo yacos
No HaunmMeHoBaHue pa3/ie/ioB U OnekTpoHHbIe (UG poBbIe)
KonTpo/ibHbIe ITpakTHuyeckue
n/n TeM NPOrpaMmsbl Bcero oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Pa3pen 1. IlepBoHavaibHbIe XUMHUYECKHE TIOHATUA
Xumuss — BakHast 00/1aCTh

11 eCTeCTBO3HAHUA U 5 ’ bubmoteka LIOK

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

yejioBeKa

12 BemjectBa n xummuueckue 15 1 bubmmoreka LIOK

’ peaKIuu https://m.edsoo.ru/7f41837c

Wtoro no paszgeny 20

Pa3zgen 2. BaxkHeliue npejCTaBUTe/ M HEOPraHMUeCKUX BelllecTB
21 Bosgyx. Kucnopog. ITonsarue 6 bubmuoreka IIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bogopog. [ToHsATHE 0 KHCI0Tax 3 1 Bbubmoreka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
23 Boga. Pacteopel. [ToHsiTHe 006 5 1 1 bubmmoreka LIOK

' OCHOBaHUsIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 1 1 bubnuoreka LIOK

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

Wtoro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cucreMa xuMmuueckux 3jemeHToB [I. V1. MenjeneeBa. CTpoeHue aToOMOB.

XumMuueckasi cBfizb. OKHC/IUTE/TbHO-BOCCTAaHOBUTE/TbHbIE pPeaKiumu




[Tepyoarueckuii 3aKOH U

31 [Tepuoanueckas cucTema 7 bubmmoreka LIOK
' XUMUYeCKUX 371eMeHToB /. U. https://m.edsoo.ru/7f41837c
MenpgeneeBa. CTpoeHue aToma
Xumuryeckas CBsi3b.
bubmoreka LIOK
3.2 OkucvTeNbHO- 8
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE PeaKIUU
bubmoreka LIOK
Wroro no paspeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpems 3 Bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJ/TIACC

Ko/muecrBo yacoB JJ/IeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM (mudpossbie)
Ne ni/m KoHTpo/1bHBI IIpakTHUyeckue
MpOorpaMMsbI Bcero oOpa3oBaTe/IbHBIE
€ padoThI padoThI
pecypchl
Pa3pgen 1. BemecTBo U XMMHUeCKHe peakiiuu
11 [ToBTOpeHUe U yriybseHre 3HaHUN 5 1 bubmoreka LIOK
' OCHOBHBIX pas3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIe 3aKOHOMEPHOCTH XUMUUECKHUX 4 bubmmoreka [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYeCKas JUCCOLaLvs. 3 1 1 bubnuoreka LIOK
’ XumMuryeckue peakljuu B pacTBopax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pa3pgen 2. HemeTa/l/ibl U X COeJUHEHHUA
51 OO0111as1 XapaKTePUCTUKA XUMHUUECKUX 4 1 bubmmoreka IIOK
' snemMeHTOB VIIA-rpymmbl. ['anoreHsl https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTHKA XMMUYECKHX
2.2 snemeHTOB VIA-rpymmel. Cepa u eé 6 Bubmaorexa [JOK
' Py - -eP https://m.edsoo.ru/7f41a636
CoeIMHeHUs
OO0111ast XapaKTepUCTHKA XMMUYECKUX
2.3 371eMeHTOB VA-rpyribl. A30T, Gpocdop U ux 7 1 bubmorexa OK
' py ' ’ P https://m.edsoo.ru/7f41a636
CoeZIMHeHUs
OO0111ast XapaKTepUCTHKA XUMUYECKIX
2.4 snemMeHTOB [VA-rpymmsl. Yriepog v 8 1 2 bubmmorexa OK
' 3 PYTIBL. JIIEPO https://m.eds00.ru/7f41a636
KPEMHHUU U UX COeJUHEHUST




Wtoro no paspeny

25

Pa3pgen 3. MeTa/ninbl 4 UX COeJUHEHUS

3.1 OO01Me CBOMCTBA MeTasl/IOB 4 Bubmorexa [JOK
https://m.edsoo.ru/7f41a636
N bubnroreka LJOK
3.2 Bakneriive MeTaibl U UX COeJUHEHUSs 16 hits:/m.edsoo.ru/7f41a636
Wtoro no paspeny 20
Pa3pen 4. Xumus 1 oKpyxawuias cpeja
4.1 BeirjectBa 1 MaTepuasbl B KU3HU YeslOBeKa 3 bubmmorexa OK
' H P https://m.edsoo.ru/7f41a636
Wtoro no paspeny 3
PesepBHOe Bpems 3 Bubmorexa OK
p p https://m.edsoo.ru/7f41a636
OBHUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68







ITIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
KosinuecTBo yacos JJIeKTPOHHBIE
Jdara
Ne nu¢poBbIe
Tema ypoka KonrposbHeie | IIpakTHyeckue | H3yU€HH
n/n Bcero oOpa3oBaTe/IbHBIE
padoThI padoTsI A
pecypchl

1 IIpeameT xuMuu. Poib XUMUU B )KU3HU 1 bubnuoreka LIOK
yesioBeKa. Tesa v BeljecTBa https://m.edsoo.ru/ff0d210c

2 [TouaTtue o meTozax ro3HaHWA B XUMUU 1 bubmmorexa IOK

A https://m.edsoo.ru/ff0d227e
[TpakTnueckast pabota Ne 1 «ITpaBuia

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

4 UYuctele BeljecTBa U cMecu. Crioco0bl 1 bubmoreka LIOK
pasjieneHusi cmecei https://m.edsoo.ru/ff0d26ca
[TpakTryeckast pabora Ne 2

5 «Pa3geneHue cMmeceii (Ha ripumepe 1 Bubmorexa OK

A Ny puvep https://m.edsoo.ru/ff0d28c8
OUMCTKY MIOBAPEHHOMW COJIN)»
bubmoreka IIOK
6 A 1
TOMBIH MOJIEKY IRt https://m.edsoo.ru/ff0d2a6¢c

7 XVMHUUeCKUe 3/IeMeHThI. 3HaK1 1 bubmoreka LIOK
(cUMBOJIBI) XUMUUECKUX 3/1IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTble U C/10)KHBIE BellleCTBa 1 bubmorexa OK

P . https://m.edsoo.ru/ff0d2a6¢c
bub OK

9 ATOMHO-MOJIEKYJ/ISIDHOE YUeHHe 1 nomrorexa L

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSTHCTBA COCTaBa BellecCTB.

bubnmroreka LJOK
10 Xumuueckas ¢popmyJia. BaneHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUUECKUX 3/1IEMEHTOB
1 OTHOCHTe/IbHAs aTOMHas mMacca. Bbubmmoreka LIOK
OTHOCHTe/IbHAs MOJIeKYJISIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas 507151 XUMUYeCKOro bubmioreka LJOK
3JIeMeHTa B COeJUHeHUH https://m.edsoo.ru/ff0d350c
13 KosmmyectBo Beriectsa. MoJib. bubmoteka LIOK
MounsgpHas macca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMHUYeCKHe sIBJIeHUs. bubmoreka LIOK
XUmuryeckasi peakLus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yc10BUs NIPOTeKaHUs Bubmioreka IIOK
XUMHYECKUX peakLuu https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUs MacChl BellleCTB. Bubmoreka IIOK
XUMHYecKue ypaBHeHUs https://m.edsoo.ru/ff0d3b88
Boluncienust KonmuecTsa, MacChl
17 BelllecTBa 10 ypaBHeHUsIM XUMUYeCKHUX bubmmorexa IOK
= . yP https://m.edsoo.ru/ff0d5708
peakLun
Knaccudukanys XuMruueckux peakLyn
18 (coe I/IHq()EHI/Iﬂu asJioKeHust e Bubmorexa OK
A » P ’ https://m.edsoo.ru/ff0d3f34
3aMelrjeHusi, 0OMeHa)
M. B. JIoMOHOCOB — yUéHBIN-
19 sHUMK/IoneAucT. O6o61IeHe U Bubmaorexa [JOK
H AMCT. Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aLus 3HaHUU
20 KontposnbHast pabota Nel 1o Teme bubmoreka LIOK
«BeljecTBa 1 XuMHU4eCcKue peakLim» https://m.edsoo.ru/ff0d4290
21 Bosgyx — cmech rasos. Cocras bubmoreka IIOK

BO3zyxa. Kuciopos — anemMeHT u

https://m.edsoo.ru/ff0d448e




rpocroe Belectso. O30H

dusnyecKkue U XMMUUYeCcKre CBOMCTBA

bubmoTeka LIOK

22 cnopopja (pea OKHCJIe
KHC/I0POAQ (PEAKIpH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsiTHe 06 oKcHax
CriocobrI TosTyueHUst KUCIOPO/ia B
23 nabopaTopuy U NMPOMBIIIIEHHOCTH bubmmorexa IOK
patop P ) https://m.edsoo.ru/ff0d497a
IIpumeHeHre KUCIOpPOIa
TennoBoi 3pPeKT XuMUUeCcKoi
24 peakiuu, TIOHSATUE O bubmmoreka IIOK
TEPMOXUMUYECKOM yPaBHEHUM, IK30- U https://m.edsoo.ru/ff0d4790
SH/I0TEPMUYECKUX PeaKLUAX
TommBo (HedTb, yrosb U MeTaH).
25 3ar H3HEI§I/qu];O3 yxa CTI0CcO6bI Zro bubmmorexa OK
P AyXa, https://m.edsoo.ru/ff0d4c4a
ripeloTBpall|eHusI
[MTpakTrueckast pabota Ne 3 o Teme
26 «[TonmyueHue u cobrpaHue KUCI0po/ia bubmorexa OK
Y . P POA%, https://m.edsoo.ru/ff0d4ae2
H3yueHue ero CBOMCTB»
57 Bozopo; — 3/1eMeHT U TpoCcToe Bbubmmoreka LIOK
BelllecTBO. HaxoskeHue B ipupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnueckre U XUMHUYeCKUe CBOMCTBA bubnuoreka LIOK
Bogopoza. [Ipumenenue Bogopoja https://m.edsoo.ru/ff0d4dd0
29 [ToHaTHe o KHUC/I0Tax U COMAX Bubmiorexa IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI rosryueHHst BOIOPO/ia B bubmoreka LJOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast pabota Ne 4 110 Teme
bubmoreka LJOK
31 «[TonyueHue 1 cobupaHre BOAOPOAA,

r3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MornsipHblii 00bEM ra3oB. 3aKOH

BubmoTeka [IOK

32
Agorazpo https://m.edsoo.ru/ff0d542e
Bbruriciienust 06bémMa, KOlMuecTBa
33 BelllecTBa rasa 1o ero u3BeCTHOM Bubmaorexa OK
U—I . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BeITleCTBa WK 00bEMY
Bbrunicsienusi 06bEMOB Tra30B 110
34 aBHEHHIO peakliuu Ha OCHOBe 3aKOHa bubmmorexa OK
yp . peaxh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH ra30B
35 du3nueckre U XMMUYeCKre CBOMCTBA bubmoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuil. [ToHsITHE 00 bubmioreka LIOK
WHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopga kak pactBoputesnb. HacbijeHHbIe
37 5 H'E(:HaCLIpeHHLIE acTBOPBI MU;CCOBHH bubmorexa OK
o P pPI- https://m.edsoo.ru/ff0d5b40
[,0J151 BellleCTBa B pacTBoOpe
[TpakTryeckast pabora Ne 5 1o Teme
38 «IIpurorossieHne pacTBOPOB C Bubmoreka IIOK
onpeenéHHOW MacCOBOM Jj0Jien https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO Bel[eCTBa»
39 KonTponbHast pabota Ne2 110 Teme bubnuoreka LIOK
«Kucnopon. Bogopoa. Bozga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KjaccuguKaLus, bubnmoreka IIOK
HOMEeHKJ/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue U XMUUeCKHe CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX M aM(OTePHbIX Bubmotexa OK
’ P https://m.edsoo.ru/ff0d664e
OKCH/I0B
4 OcHoBaHUs: COCTaB, K/1acCUhUKaLIUS, bubmoreka IIOK

HOMeHKJ/IaTypa

https://m.edsoo.ru/ff0d67ca




[TonyueHue u XMHUeCKue CBOMCTBA

BubmoTeka [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukaiys, BubmioTeka [IOK
HOMeHK/1aTypa https://m.edsoo.ru/ffOdfee2
45 [TosmyueHre U XMMHUeCKHe CBOMCTBa Bbubmoteka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpefjHUe): HOMEHK/IATYpa,
46 CHOCOébII) H'Ei)n ‘-I)EHI/IH XI/IMI/I‘{Z(IZ)KI/IG Bubmiorexa [JOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[MTpakTrueckast pabota Ne 6. Perienue
47 9KCIIepYMeHTa/IbHBIX 3a7iau I10 Teme bubmioreka LIOK
«OCHOBHBIe KJIaCChl HEOpraHU4eCKux https://m.edsoo.ru/00ad9b7c
coeZIMHeHU»
48 ['eHeTHueckast CBSI3b MeXK/y KjlacCaMu bubmoreka LIOK
HeOpraHuYeCcKux CoeUHeHU https://m.edsoo.ru/00ad9a50
bubnroreka LJOK
49 O6o011ieHNEe ¥ CUCTeMaTH3alvsl 3HaHUH
. H https://m.edsoo.ru/00ad9cb?2
KonrposnbHast pabota Ne3 ro Teme
50 "OCHOBHBIE K/IaCCbl HEOPraHUUeCKHUX bubmorexa OK
o P https://m.edsoo.ru/00adSela
CcoelMHEeHU
[TepBbie MOMBITKY KIaCCU(PUKALUU
BubmoTeka LIOK
51 XMMHUYeCKUX 371eMeHTOB. [ToHsTre o
https://m.edsoo.ru/00ad9ffa
rpyImnax CXOAHbIX 3JIEMEHTOB
[TeproaruecKuii 3aK0H 1
bubmoTeka [IOK
52 [Tepuoarueckas cucTeMa XUMHAUYECKUX
https://m.edsoo.ru/00ada52c
snemenTos [I. 1. MenzieneeBa
Bbubmmoreka LIOK
53 [Tepriopl, rpymIibl, NOATPYIIIILI 4

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




Crpoenune atomoB. CoCTaB aTOMHBIX

BubmoTeka [IOK

54
sanep. V13oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
9 BubmoTeka [IOK
55 aTroMoB 3yieMeHTOB [leprogyueckon
https://m.edsoo.ru/00ada6bc
cucremsl /1. 1. MenpeneeBa
XapakTeprCTHKa XUMUUeCKOro
56 3/1IEMEeHTa I10 ero I0/I0’KeHUIO B bubnuoreka LIOK
[Tepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MengesneeBa
3Hauenue [leproanueckoro 3akoHa st
57 pa3sBuUTHA HayKU U rpakTuku. 1. M. bubnmoreka IIOK
MeHjeneeB — yuéHbIH, Meiaror u https://m.edsoo.ru/00ada96e
rPaKJaHVH
Pe3epBHbIi ypok. O6001IeHNE 1
58 CI/ICTEM&TI/BZ pl/m 3HaHHI;1u / Bubmiorexa [JOK
. I https://m.edsoo.ru/00adb33c
Bcepoccuiickasi mpoBepouHasi paboTta
KontponbHast pabota Ne4 1o Teme
59 «CTpoeHue aroMa. XUMHUYeCKasi CBSI3b» Brbmorexa LIOK
p . ) https://m.edsoo.ru/00adb486
/ Bcepoccuiickasi mpoBepouHasi paboTta
60 OJIEKTPOOTPHLIATEIbLHOCTb aTOMOB Bbubmmoreka IIOK
XUMUYECKUX I/IeMEHTOB https://m.edsoo.ru/00adaab8
bubnmroreka LJOK
61 NonHas xumurueckas CBsi3b
https://m.edsoo.ru/00adac34
62 KoBaneHTHas nosisipHast XuMuueckas bubmmoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HerossipHas XuMUueckas Bubmoreka IIOK
CBAI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUC/IEHUS bubmoTeka LIOK




https://m.edsoo.ru/00adae28

65 OKuCIMTeIbHO-BOCCTAHOBUTE/IbHbIE 1 Bbubmmoreka LIOK
peakLu https://m.edsoo.ru/00adb076
BubmoTeka [IOK
66 OkucuTeny ¥ BOCCTaHOBUTEJIA 1 hitps://m.edsoo.r/00adb076
Pe3epeHbiii ypok. O600IIeHNE U
67 CI/ICTFe)MaTI/IBE}i] pI/IH 3HaHI/H7L1u 10 TeMe 1 Bubmaorexa OK
" https://m.edsoo.ru/00ad9cb?2
«CTpoeHure aToMa. XUMUYeCcKast CBSI3b»
68 Pe3epeHbiit ypok. O60061IeHNe U 1 bubnuoreka LIOK
CHCTeMaTH3al[ysl 3HaHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KJ/TIACC

Ko/muecTBo yacos I JJIeKTPOHHBIEe
ara

Ne nu¢poBbIe

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

padoThI padoThI A
pecypchbl

[TeproiriueCKuii 3aKOH.

1 ITepuioguueckas cucrtema 1 bubnmoreka IIOK
XAMUUYECKUX 3yiemeHToB . 1. https://m.edsoo.ru/00adb59e
MeHgeneeBa
3aKOHOMEpHOCTH B U3MeHeHUU

2 CBOMCTB XMMUYECKUX 37IEMEHTOB 1 Bubmiorexa [JOK

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

3 Knaccudukanys 1 HoMeHK/IaTypa 1 bubmoreka IIOK
HeopraHuvyecKrXx BeLecTB https://m.edsoo.ru/00adb7e2

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

5 «[ToBTOpEHMe U yrybeHre 3HAaHUH 1 1
OCHOBHBIX pa3/e/ioB Kypca 8 Knacca»

5 Knaccudukanys XuMruueckux 1 bubmoreka LJOK
peaxiuii 1o pa3MYHbIM TTPHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUECKOMN

7 eakyu. [IoHdaTHE O TOMOI'eHHBIX U 1 Bubmiorexa [JOK
PeaKLHH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysax

8 IToHATHE 0 XUMUUYECKOM paBHOBECUM. 1 bubmoteka LIOK

@DaKTOpHI, BAUSIOLIME HA CKOPOCTh
XUMHUECKOM peakLU 1 TI0JI0’KeHHe

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




XUMHUUYECKOI'0 paBHOBeCHA

OKUCIUTe/TbHO-BOCCTAHOBUTE/IbHbBIE

bubmoreka LJOK

9
peaxkLyu https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOUTUYUECKOU
10 uccormanv. CUIbHbIe U c1adble Bubnmorexa [TOK
A Huanum. https://m.edsoo.ru/00adcd68
371€KTPOTUTHI
11 HNouuble ypaBHeHUS peaklvii Bubnmorexa [TOK
yp peaxty https://m.edsoo.ru/00add448
XyMuueckre CBOMCTBa KHUC/IOT U
12 OCHOBAHWUIU B CBeTe IIpeaCTaB/IeHNN Bubnmorexa [TOK
pu,/l https://m.edsoo.ru/00add5d8
00 3/IeKTPOJTUTHUECKOM AMCCOI[HAIH
XyMUuecKre CBOMCTBA COJIeli B CBeTe
13 [IpeCTaB/jaeHuii 00 bubmiorexa HOK
PEA . https://m.edsoo.ru/00add8b2
371EKTPOTMTAYECKOU JUCCOLMaLU
14 ITousaTue o ruaposnse coJiei bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O600111eHMe U CUCTeMaTH3aLus bubmoteka LIOK
3HaHUU https://m.edsoo.ru/00addd12
[MpakTrueckas pabora Ne 1.
16 «PenieHue skcriepuMeHTa/IbHBIX Eubmiotexa LIOK
p https://m.edsoo.ru/00addbfa
3a7iau»
KontposnbHast pabota Ne2 o Teme
17 «DJIeKTPOJIUTUUeCKasl JUCCoLUaIIis Bubmiorexa IOK
p A A, https://m.edsoo.ru/00addecO
XuWMHUUeCKHe peaki[iy B pacTBOpax»
OO0111ast XapaKTepUCTHKA raJioTeHOB.
N BubmoTeka [IOK
18 XUMHYeCcKue CBOMCTBA Ha IpUMepe
https://m.edsoo.ru/00addfe?
xj0pa
19 Xnoposogopog. CoJisiHas KUC/IO0Ta, bubmoTeka [IOK




XUMHYECKHe CBOMCTBA, MOTy4YeHue,
TpUMEeHeHUe

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

[MpakTryeckas pabora Ne 2 o Teme

BubmoTeka [IOK

20 «[TomyueHne comAHON KHUCIOTHI,
y . . https://m.edsoo.ru/00ade348
H3yueHre eé CBOMCTB»
BbluncieHust o ypaBHeHUsIM
21 XUMUUECKUX peakLUid, ec/id OJIUH U3 bubmmorexa OK
beaKty, A https://m.edsoo.ru/00ade488
peareHTOB JlaH B U30bITKe
29 OO0111ast XapaKTeprUCTUKa 37IeMeHTOB bubmmoreka IIOK
VIA-rpymnrbl https://m.edsoo.ru/00ade64a
AnnotponHble MOAU(MHUKALIMU CEPBI.
73 Haxosx/ieHre cepbl U eé coeIMHeHUI bubmoreka IIOK
B IIpyUpo/jie. XMMHUUYeCcKre CBOMCTBa https://m.edsoo.ru/00ade64a
cepsl
24 CepoBozopos, CTpoeHue, bubmoreka LIOK
(bu3nueckre U XUMHUUYeCcKre CBOMCTBa https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHast KUCIIOTAa,
25 (u3nyeckre 1 XMMUUECKHe CBOMCTBa Bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
TpUMEeHEeHNe
XVMHUeCKHUe peakLuu, Jie)kalue B
OCHOBe TIPOMBIIIJIEHHOTO CIIoco0a
%6 TI0JIy4Y€eHHUsI CePHON KUC/IOTBI. Bbubmoreka IIOK
XUMHYeCcKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpefibl COeJUHEeHUSIMU
cepsbl
97 Bbluric/ieHe MaCcCOBOM JIO/TU BBIXO/1a bubnuoreka LIOK
[POJIyKTa peakLiuu https://m.edsoo.ru/00adec8a
28 OO0111as1 XapaKTepUCTHUKA 3/IEMEHTOB bubmioTeka [IOK




VA-rpynmnsl. A30T, paclipoCTpaHeHue
B IIpupo/e, ¢pusnyeckre U
XUMHUeCKHe CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHuak, ero dusnueckre u

. BbubmoTeka [IOK
29 XVMHUYeCKHe CBOMCTBA, M0JIyyeHve U
https://m.edsoo.ru/00adf004
TpUMEeHEeHHe
[TpakTrueckast pabora Ne 3 110 Teme
30 «ITonyueHve ammuaka, u3yuyeHue ero Bubmiorexa IOK
_ y s 3y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUC/0Ta, eé (r3nueckre U bubnmoreka IIOK
XUMHUUECKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrionb30BaHre HATPATOB U COJieH
aMMOHHUSI B KaueCTBe MUHepPa/IbHbIX

32 obpeHwmii. XuMHuyeckoe Bubmotexa OK
YAoOP ) . https://m.edsoo.ru/00adf518
3arpsi3HeHUe OKpyrKaroLe cpebl
CoeIMHeHUsIMY a30Ta
®docpop. Okeug dpocpopa (V) u

33 Q)OC;)O pHaH KI/ICAJIC(ET&I d)¢15314(qe)cxue u bubmorexa OK

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

34 KauecTBe MUHEPA/IbHBIX Y00peHUH. bubmmoreka LIOK
3arpsi3HeHUe NPUPOJIHOM Cpeibl https://m.edsoo.ru/00adfc20
dbocdatamu
Yriepoa, paciipocTpaHeHue B

35 rpu E /(:: CPI))I/IBI/IEIECK?/IG U XUMUYeckKue Bubmmorexa [IOK

P P Aes https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcuppl yriaeposa, ux usuueckve u BubmoTeka [IOK

XUMUUECKHUe CBOUCTBA.

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




OKosioruyeckyre mpobseMsl,
CBsI3aHHbIe C OKcuzoM yriaepoga (IV)

37 YrosibHas KUC/I0Ta U eé cou Bubmiorexa LIOK
https://m.edsoo.ru/00ae006c
I[MpakTrueckast pabota Ne 4 o Teme

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

[TepBOHaUa/IbHBIE TIOHATHS 00
BubmoTeka [IOK
39 OpraHuYecKux BelljecTBax Kak 0O
https://m.edsoo.ru/00ae054e
COeIMHEeHUSIX yIiepoja
. BubmoTeka [IOK
40 Kpemnuti v ero coeguHeHus
https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. Perienue

41 9KCIIepUMEeHTAa/IbHBIX 33/jay I10 Teme Bbubmumoreka LIOK
«BaxkHel11Me HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
CoeJHeHUs»

KonTponbHas paboTa Ne3 110 Teme
. bubmoTeka [IOK
42 «BakHeH1111e HeMeTasl/Ibl U UX
https://m.edsoo.ru/00ae0e18
COeIMHEeHUSs»
OO0111ast XapaKTepUCTUKa XMMUYEeCKUX
3/71eMeHTOB — MeTaJl/IOB.

43 Mertannviueckas CBsi3b U bubmoreka LJOK
MeTa//inyecKas KpyucTajinyeckas https://m.edsoo.ru/00ae103e
peréTka. ®usnueckre CBOMCTBa
MeTaJslyIoB

44 XyMUUecKre CBOMCTBA MeTaJl/IOB. bubmioTeka [IOK

ONeKTPOXUMUUECKUH Psifi

https://m.edsoo.ru/00ael1156




HaIpspKeHUH MeTasljioB

OO01ue criocobbI 0Ty UeHUsT
MmeTas/u1oB. CriyiaBel. BerunrciieHus 1mo

45 aBHEHUSM XUMHUUYECKUX peaKIii Bubmmorexa TTOK
P peaKtyd, https://m.edsoo.ru/00ae1156
€C/I OJJIH U3 PeareHTOB COJEeP>KUT
rpuMecHu
BubmoTeka [IOK
46 [ToHAaTHE O KOPPO3UM MeTaJl/IOB
https://m.edsoo.ru/00ae1278
bubnmroreka LJOK
47 eJ/I0YHbIe MeTasl/Ibl
m https://m.edsoo.ru/00ae14b2
48 OKcybl M TUAPOKCU/BI HATPUS U bubmmoreka LIOK
Kays https://m.edsoo.ru/00ae14b2
49 [[TesiouHO3eMebHbIEe MeTallIbl — Bubmoreka IIOK
KaJIbLIUH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 BaxkHelillve coeMHEHUS KabLUs Bubmiorexa IOK
a 5 https://m.edsoo.ru/00ael5e8
£1 O06o00611eHre U CCTeMaTH3aL[Us
3HaHUM
£ JKécTkoCTh BOZIbI U CIIOCOOBI eé bubnmoreka IIOK
yCTpaHeHUus https://m.edsoo.ru/00ae1886
[TpakTrueckast pabora Ne 6 110 Teme
53 "JKECTKOCTH BOABI Y METO/bI €8 Bubmotexa OK
.\ A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bubmoreka LIOK
54 AnromMuHUH
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBA OKCHJIA U bubmoreka LIOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneszo bubmoteka LIOK




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

OKcupbl, THIPOKCUBI U COMU Keme3a

BubmoTeka [IOK

57 (IT) u »xene3a (III) https://m.edsoo.ru/00ae35e6
cg O06o0061eHre ¥ CCTeMaTH3aL[sT
3HaHUM
[TpakTrueckast pabota Ne 7. PerieHue
59 9KCIIepUMEHTABHBIX 3a/au 10 TeMe bubnmoreka IIOK
«BakHelie MeTasibl U UX https://m.edsoo.ru/00ae3de8
COeIMHeHUs»
BblunciieHus 10 ypaBHeHUsIM
XUMHUUECKUX peakLUid, ec/id OJIUH U3
60 peareHTOB /laH B U30bITKe WU bubnmoreka IIOK
COZlepKUT TIpUMecH. Brrunciienus https://m.edsoo.ru/00ae1750
MacCOBOM /1071 BbIX0O/a MPO/IyKTa
peakuuu
61 O06006111eH1e ¥ CCTeMaTH3als
3HaHUM
KontposnbHast pabota Ne4 o Teme
62 «BaxkHel1mme MeTanIbl U UX
COeJJUHEeHUSI»
63 BeijectBa 1 maTepuasel B bubmmoreka LIOK
MOBCeJHEBHOW »KU3HU UeioBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYeCcKoe 3arpsisHeHue Bubmoreka IIOK
OKpY’Karolllel cpefibl https://m.edsoo.ru/00ae4270
65 Posb xuMuu B perneHuu bubnuoreka IIOK
9KOJIOTUUECKUX TTPoOIeM https://m.edsoo.ru/00ae4270
66 Pe3sepBHbiii ypok. O606111eH1e 1 bubmoteka LIOK

CUCTeMaTHU3adllUA 3HAHUU

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




67 Pe3sepBHbiil ypok. O6061IeHHE U 1 bubmmoreka LIOK
cucTeMaTtr3alus 3HaHUU https://m.edsoo.ru/00adb33c
68 Pe3epBHblii ypok. Obo61meHMe 1 1 Bubmoreka IIOK
crcTeMaTH3alys 3HaHUM https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUA

OCHOBHOU

OBPA30BATEJ/IbHOH ITPOT'PAMMBI

8 KV/IACC

Kopg
IpoBepsIeMoro
pe3yJ/ibTaTa

HpOBEPHEMbIE npeaMeTHbI€e pe3y/ibTAaThl 0CBOEHUSA OCHOBHOM
06p&3OBaTEJ'IbH0ﬁ nporpaMmbl OCHOBHOI'O 06]].[81"0 06Pa3OBaHI/IH

1

IIo Teme: <<HepBOHaanILHbIe XUMHUYeCKue IoHATHUA»

1.1

pPacKpbiBaTb CMBIC/I OCHOBHBIX XWMHYECKHUX TIOHATHUH: aTom,
MOJIEKY/la, XUMHUECKHH 3/IEMEHT, TPOCTOe BeI[eCTBO, CJI0KHOe
Bell[eCTBO, CMeCh (OHOpO/HAas ¥ HeOAHOPOJHasi), BajleHTHOCTb,
OTHOCHUTe/IbHAsi aTOMHasi UM MOJIeKy/sipHasi Macca, KOJIMYeCTBO
BeIlleCTBa, MOJb, MOJIIPHas Macca, MaccoBasi [0Sl XUMHUYECKOTO
jjieMeHTa B COeJUHEHWM, MOJIIPHbIA 00bEM, XUMHUecKasi peakius,
KJlaccupuKalvs  peakiuii:  peaklUd  COeAMHEHHUs,  peaklUuu
Pa3/IOKEHUs], PeaklMu 3aMellleHus], peakiuu OoOMeHa, 3K30- H
SHOTepMUYEeCKHe peaKluW, TeroBod 3(h@eKT peakiydd, pacTBOp,

MaccoBas [10Jis BelllecTBa (MPOLeHTHasl KOHLIEHTpaLKsi) B pacTBOpe

1.2

W/TFOCTPUPOBATE B3dMMOCBSA3b OCHOBHBIX XHWMHWYECKUX MOHSATUM U

MMPUMEHSATDH 3TU MOHATHSA IMMPU OIMMKMCAaHKWU BEIECTB U UX HPEBpaI_U"EHI/II‘/JI

1.3

WCII0/Ib30BaTh XUMHUYECKYI0 CUMBOJIMKY JJi COCTaBieHUs (opMysi

Bell|eCTB U YPaBHEHWH XUMUUECKHX peakLiin

1.4

PaCKphIBaTh CMBICJI 3dKOHOB COXpaHEHHsA  MAaCChbl BeIecCTs,
IMNOCTOAHCTBA COCTdBd, dTOMHO-MOJIEKY/IADHOI'O Y4Y€HHs, 3dKOHAa

ABorazpo

1.5

oripeaesiiaTb Ba/IEHTHOCTb dTOMOB 3J/IeMEHTOB B 6I/IHapHBIX

COoeIMHEeHUSIX

1.6

K/acCU(UIUPOBaTh XUMUUYECKHe peakluud (M0 UYHMCIy W COCTaBy

yUaCTBYIOIIUX B PeakLUU BeleCTB, 10 TeryioBoMy 3PeKTy)

1.7

BBIUHNC/IATE OTHOCHUTE/IbHYIO MOJIEKY/IADHYIO W MOJIADHYIO MdaCChI




Bell|eCTB

1.8

BBIUKC/ISITh MAacCCOBYIO JIOJIFO XMMHUECKOTO 3jieMeHTa 1o (opmysie

coeJluHeHUs,

1.9

BBIUNC/IATH MaCCOBYIO JOJIKO BellleCTBd B paCTBOpe

1.10

NIPUMEHSITh eCTeCTBeHHOHAyUHble METO/bl MM03HAaHUs — HabJIo/ieH e,
v3MepeHue,  MOJe/IMpOBaHHe,  SKCIepUMeHT  (peajbHbBIA U

MBbIC/IEHHBI )

ITo Teme: «BakHeilllve rpe/jCTaBUTeIM HEOPTaHUUeCKHX BeleCTB»

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHUECKHUX TIOHSITHIA: OKCH[,

KHCJ/10Td, OCHOBAHHKeE, COJIb

2.2

onpenejdaTb TPHUHAAJIE)KHOCTh BeEIeCTB K Ol'Ipe,E[e.TIéHHOMy K/1aCccy

coeJlMHeHU 1o popMyiam

2.3

K/IaCcCU(UIIMPOBaTh HeOpraHMUecKye BellecTBa

2.4

XapaKTepu30BaTh (OMUChIBaTh) OOIMe XWUMWUYECKHe CBOWMCTBA
BeleCTB pa3/lMYHbIX KJIaCCOB, TOJTBEp)KJasi OINuCcaHue MpUMepaMu

MOJIEKY/ISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX pPeakLii

2.5

MPOTHO3WPOBaTh CBOMCTBA BeIIECTB B 3aBUCMMOCTM OT HX
KaueCTBEHHOT0 COCTaBa, BO3MOXXHOCTU TPOTEKaHUsS XUMUUeCKUX

NpeBpallieHUH B Pa3/IMYHbIX YCIOBUSAX

2.6

CJlefioBaTh  TIpaBW/IaM  TTOJIb30BaHUS  XUMHUYECKOM TIOCYJIOM W
nmabopaTopHbIM 000py/IOBaHHEM, a TakK)Xe TpaBWaM OOpalleHus C
BellleCTBAMH B COOTBETCTBUM C WHCTPYKLUSIMH TIO BBITIOJTHEHUIO
7ab0paTOPHBIX XUMHUUYECKMX OIBITOB TIO TOJYYeHUIO U COOMpaHHIO
ra3oo0pa3HbIX BellecTB (BOJOpPOZAA M KHUCIOpO/a), MPUTOTOBJIEHHIO
pacTBOpPOB C Ompefie/léHHOM MaCCOBOW [Jl0JIed  pPacTBOPEHHOIO
BeIlleCTBa, M/IaHUPOBATh U MIPOBOUTh XUMHUUECKHE SKCTIePUMEHThI T10
pacrio3HABAHUIO PACTBOPOB IIleJioUue W KHUCJIOT C  TIOMOIIBIO

WH/IMKaTOpOB (1akMyc, (heHospTaIenH, METUIOPAHXK U JpyTHe)

2.7

MMpOBOAWTb paC‘—IéTLI 10 YPAaBHEHWIO XUMHUECKOU peakuun

I[To Teme: «Ilepuoguueckuii 3akoH U [lepuoguueckasi cucreMa
xumuyeckux 3emeHToB [l. M. Mengeneesa. CTpoeHue aTOMOB.

Xumunueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakum»

3.1

PaCKpbIBATHL CMBIC/I OCHOBHBIX XWMHWYECKHX TIOHSITHIA: A4p0 aTOMad,

9JIEKTPOHHBIM CJIOW aTOMa, aTOMHas opOwTanb, pajMyC aToMa,




XUMUYecKasi CBsi3b, TOJIApHas W HeToJisspHas KOBa/eHTHasi CBSi3b,
3/1eKTPOOTPULIATE/IbHOCTb, HWOHHasi CBsI3b, HWOH, KaTHOH, AaHMOH,

CTerneHb OKMCJ/IEHUA

3.2 K/1acCUUIMPOBATh XUMUUYECKHE 3/IeMeHThI
OTMChIBaTh M XapaKTepu30BaTh TabiuuHyo ¢Gopmy Ilepuoguueckoi
CUCTEMbl XWMWUUYECKHX SJ/IEMEHTOB: pa3/MuaTb TIOHSATUS «TJlaBHasi
3.3
nogrpymnmna (Arpynma)» W «mobouHas moarpymnma (Brpyrmma)»,
«MaJible» U «D0oJIbIIe» rnepuoabl
packpeiBaTh cMmbica Ilepuoguueckoro 3akoHa [.M. MeHgeneesa:
34 JIeMOHCTPUPOBaTh NMOHUMaHUe MepruoInYecKOr 3aBUCHMOCTU CBOMCTB
' XUMHUUECKUX 37eMEHTOB OT HUX To/iokeHUs1 B [lepuoguueckon
cucTeme
COOTHOCUTH  0003HAueHWs, KOTOpble WMeITC B  Tabsmile
«[lepyoguueckass  cuUcTeMa  XHMHYeCcKuX  syemeHToB  /[I.W.
3.5 MeHiesieeBa» C UYUC/IOBBIMU XapaKTepUCTUKAMU CTPOEHUSI aTOMOB
XUMUYECKUX 3/1eMEeHTOB (COCTaB W 3apsifi siApa, oO0ljee UKMCIIO0
3/IeKTPOHOB U pacripejie/ieH’e KX 10 3/IeKTPOHHBIM CJIOSIM)
36 OTIpefie/iATh  CTeleHb  OKWC/IEHUS  3/IeMeHTOB B OWMHApHBIX
' COeTUHeHUSX
3.7 orpefiesiiTh BUJ, XUMUUYECKOM CBs3u (KOBaJleHTHas W HOHHas) B
' HeOpraHUuecKrux CoeJMHeHUsIX
9 KJIACC
Kopg .
IIpoBepsiemble NpeAMeTHbIE pe3y/IbTaThbl 0CBOEHUsS] 0CHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOT'0 0011iero 00pa3oBaHusi
pe3y/ibTara
1 [To Teme: «BeliecTBO 1 XMMUYeCKasi peakLys»
1.1 pacKpbIBaTb CMBIC/I OCHOBHBIX XWMMWUECKHUX TOHSTUW: pacTBOD,

9/IEKTPOJIUThI, HE3/IeKTPOJIUThI, 3/IEKTPOJUTHYECKasl [JUCCOLMAIWS,
peakiui MOHHOTO OOMeHa, KaTaju3aTop, XMMUYeCKOe DPaBHOBECHE,
obpaTrMbIie U HeoOpaTHMBIe PeaKI[1Hu,
OKHC/TUTE/TbHOBOCCTAaHOBUTE/TbHBIE peaxiyy, OKHCJTUTE]b,
BOCCTAaHOBUTE/Ib, OKHCJIEHWE W BOCCTAaHOBJIEHWE, a/UIOTPOIHS,

ambOTepHOCTb,  XUMHUYeCKass CBsi3b  (KOBaJIeHTHasi,  MOHHasl,




MeTaJIJII/IquKaH), KpuUcCTa/yinyeckas PEU_IéTKa, CIlJIaBbl, CKOPOCTb

XUMUUEeCKON peaki[uu

1.2

W/ITIOCTPHUPOBATh B3dMMOCBA3b OCHOBHBIX XHUMHWYECKUX MOHATUA U

MMPUMEHSATDL 3TU MOHATHA IMPU OINMMCAHWU BEIIECTB U UX HPEBan_IEHHﬁ

1.3

COCTaBJISITh YpaBHEHUS 3JIEKTPOJUTUUECKON AUCCOIMALIMA KUCJIOT,
mjesioueld U CoJiel, TOJIHble M COKpAllléHHble ypaBHEHUSI peakLWi

UOHHOT0 0OMeHa

1.4

PaCKpbIBAThL CYHIHOCTb OKHUC/IUTE/IbHO-BOCCTAaHOBUTEJ/IbHBIX peaKL[I/Iﬁ

TOCPe/ICTBOM COCTaBJIeHUsI 37IEKTPOHHOTO DaslaHCca 3TUX peakIvi

1.5

MPOBOJUTH PACUETHI [0 YPaBHEHUIO XMUMHUUYECKOW peaki[uu

I[To temam: «Hemetanmnbl M WX coeduHeHUs’» U «MeTamabl U UX

COeIHEHU S

2.1

XdPAKTe€PU30BATh (OHI/ICbIBaTI:) 06ume u CHGL[I/Id)I/IquKI/Ie XUMHUUeCckKue
CBOMCTBA IMPOCTBIX KW CJIOXKHBIX BEIIeCTB, MMOATBEPXK[dddA OIMKMCaHHe
rnpuMepaMn MOJIEKYJIADHBIX 1 HOHHBIX ypaBHEHI/Iﬁ COOTBETCTBYIOLMX

XUMUYECKUX peakiui

2.2

COCTaBJISITh YPaBHEHUsI peaklvii, TOTBeP)KJAIOIIUX CyIeCTBOBaHUE

FeHeTUUeCKOM CBSI3U MeXay BelieCTBaMU Pa3/IMYHBIX KJ/1dCCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS,
BO3MO)XHOCTH TPOTEKaHHsI XMUMHUUYECKUX TIpeBpallieHUil B pa3/M4HbIX

YCJIOBUSIX

24

clefloBaTb TpaBW/aM TI0/Ib30BaHUSI XUMMYECKOM TMOCyAOd U
nabopaTopHeIM 000py/OBaHMEM, a Tak)Ke IpaBWaM oOpallleHusi C
Bell[eCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU [0 BBITIOJIHEHHUIO
nabopaToOpHBIX XUMUUYECKUX OTBITOB T0 TIONYYeHUI0 U COOMpaHHIO

ra3000pa3HbIX BellleCcTB (aMMHaKa 1 yreKUC/I0ro rasa)

2.5

MPOBO/IUTh ~ PEaKLMH, TOATBEPKAAIOIMe KaueCTBEHHBbIH COCTaB
Pa3/IMUHbIX BEIeCTB: pacClo3HaBaTh OMBITHBIM TIYTEM XJIOPHU-,
Opomuza, wuoaui, KapboHat, docdar, cuIuKar, CyJbdar,
TMIPOKCU/IMOHBI, KaTMOHBbI aMMOHHSI, MOHBbI W3YUYEHHBIX METAaJUIOB,

MPUCYTCTBYHOILIKME B BOOHBIX PACTBOPAX HEOPIraHUUECKHX BEILeCTB

[To Teme: «XuMuHs U OKpysKarolljas cpesa»

3.1

pacKpbIBaTb CMBIC/JI OCHOBHBIX XUMHUecKux moHsTuii: T11IK

BelleCTBa; KOPpPO3usd METAJI/IOB




3.2

MIPUMEHSTh OCHOBHBIE OIEPAl[UM MbBICUTEILHOW [J1eSITeTbHOCTH —
aHa/IM3 W CUHTe3, CpaBHeHHWe, 0000IeHWe, CHCTeMaTH3al[HIo,
BbISIB/IEHWE TIPUUMHHO-CIE[JICTBEHHBIX CBs3ed — /I W3yueHUs
CBOWCTB BEI[eCTB M XMMHUUYECKMX peaKIWi; eCcTeCTBeHHOHayuHbIe
MeTOZIbl TI03HAHUS — HaO/IoZieHne, W3MepeHWe, MO/Ie/TMPOBaHue,

5KCIIepPUMEHT (peanbHbIi U MbIC/IEHHBIN)




ITPOBEPSAEMBIE 3J/IEMEHTBI COAEP KAHUA

8 K/IACC

Kop

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUsA

1

HepBOHaT—IaJ'IbHLIe XUMHUYeCKHe IMTOHATHUA

1.1

[Ipegmer xumun. Posib XMMHUU B >KU3HU 4YesioBeKa. XMMUSI B CHUCTeMe HayK.
Tena u BeljecTBa. Pur3nueckre CBONCTBA BeIlleCTB. ArperaTHOe COCTOSIHHE

BeLeCTB

1.2

ITousTue o MeTOJaX IMO3HdaHUA B XMMHHU. YruicTele BeljeCTBa U CMeCH. Crioco0bl

pas/iefieHus1 cMecel

1.3

ATOMBI U MOJIEKY/JIbL. Xyumuueckyde 3jieMeHThl. CHMBOJIBI  XUMHUYECKHUX

571eMeHTOB. [IpocThlie U C10’KHbIe BeljecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue

1.4

Xumuueckas Q)OPMYJ'IH. BaneHTHOCTL aTOMOB XHMHUUECKHUX 3/IeMEeHTOB. 3aKOH
IIOCTOSAHCTBA COCTaBa BelleCTB. OrtHocuTenbHas dTOMHas Macca.
OTHOCUTeNbHas MOJIEKY/J/IAPHAsA MacCca. MaccoBas [0/ XUMHUUYEeCKOro 3j1ieMeHTa

B COeJMHEHHUHN

1.5

KomuuectBo BemectBa. Mosb. MossipHasg macca. B3aMMOCBSI3b KOJIMYECTBa,
Macchl M 4YMCa CTPYKTYPHBIX e[WHUI] BelllecTBa. Pacuétbl 1o dopmyiam

XUMHUYeCKHUX COG,E[I/IHEHPII?I

1.6

dusuyeckre U XUMUYeCKUe sBjleHUs. XUMuYecKas peakLiis U eé IPU3HaKU.
3aKOH COXpaHeHHUsl Macchl BelljecTB. XuMuueckre ypaBHeHus. Kiaccudukanus

XUMHUUeCKUX peakluii (coeJuHeHUs], pa3/ioyKeHus, 3aMellleHus, 00MeHa)

1.7

XUMHUUeCKUI SKCIIePUMEeHT: 3HAKOMCTBO C XMMHUYeCKO# MOCy/I0H, C IMpaBUIaMU
pabotel B aboparopuu W TpuémMamu obpaijeHWss C J1labopaTOPHBIM
obopy/ioBaHHeM, W3yueHHe W OIuCcaHue (U3NUeCKUX CBOWCTB 00pasioB
HeOpraHWuYeCcKuX BelllecTB, HabmogeHWe (u3nyecknx (T/1aB/ieHHe BOCKa,
TasiHUe Jib/la, paCTHpaHKe caxapa B CTyMKe, KUIeHUe U KOH/eHCalysl BOJbI) U
XUMUUeCKUX (TOopeHHWe  CBeud, T[IpOKa/MBaHHWe MeJHOW  IPOBOJIOKH,
B3aMMO/IEMICTBHE Mejlla C KHCJIOTOM) sIB/IeHWH, HaO/Io/eHHe W OIHMCAaHHe
MPU3HAKOB TPOTeKaHWsT XUMUYECKMX peakUui (pasnokeHuWe caxapa,
B3aMMO/IEMICTBHE CEPHOM KHUC/IOTBI C XJIOPHAOM Oapusi, pa3/ioXKeHHe
rugpokcuzia Meau(ll) mpy HarpeBaHWU, B3aUMOJENCTBUE >Kefe3a C PaCTBOPOM

cosit Megu(Il), n3yuenue criocoboB paszienieHUsi cMeced (C TOMOIIbI0 MarHUTa,




(unbTpOBaHMe, BbIapHMBaHUe, AUCTU/UIALIUS, XpoMarorpadusi), NpoBefieHue
OUYMCTKH TTIOBAapEHHOM COJTM, HaOJTI0/IeHre U OTTMCaHKe Pe3yJIbTaTOB TPOBe/IeHUsT
OMbITa, WUTIOCTPUPYIOLLETO 3aKOH COXPaHeHWs MacChl, CO3JjaHue Mojeen

MOJ1eKYyJ1 (I1apOCTeP>KHEBbIX )

BakHeiiive nipe/jcTaBUTe/M HEOPraHUUECKUX BelleCTB

2.1

Bo3gyx — cMmece rasos. CocrtaB Bo3zgyxa. Kuciopop — 3/ieMeHT U IIpOCTOe
Bell[ecTBO. Haxok[eHue Kucaopoja B Tpupoje, (pusmueckre U XUMHUUECKUe
cBoMcTtBa (peakiuu ropenust). Okcuzpl. IIpumeHenue kuciaopoga. CriocoObl
MOJTyueHUsT KUC/IOpoJila B J1abOpaTOpUM W TIPOMBIIIEHHOCTU. KpyroBopoT

KHCJ/JIOpOJa B rprUpoe. O30H — dJJIOTPOIMHAA MO,I[I/I(i)I/IKaL[I/IH KHC/opoza

2.2

TerioBoit 3 deKT XUMUUeCKOU peaki[ii, TePMOXUMUYeCKHe ypaBHeHMUs], 3K30-
Y 9H/J0TePMUYECKHe peakiyu. TOIIMBO: yroib U MeTaH. 3arpsi3HeHre BO3/1yXa,

yCuieHre TTapHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO CJIOS

2.3

Bogopog, — anemeHT 1 mpocroe BeljecTBo. HaxoxzeHue Bogopoja B NpUPOZe,
¢u3rueckve W XMMUYECKHWe CBOMCTBA, TPUMEHEeHHe, CrOoCOObI TOTydYeHMUsI.

Kucnots! u comu

2.4

MonsipHbiii 06bEM ra3oB. PacuéThl 1o XUMUUeCKUM ypaBHEHUSIM

2.5

dusnyeckne CBOWCTBAa BOAbl. Boja kKak pactBopuTenb. PacTBOpBL
HaceiljeHHbIe ¥ HeHAChIIlleHHbIe PACTBOPbI. PacTBOPUMOCTH BelleCTB B BO/e.
MaccoBasg [0/ BelecTBa B pacTBope. XHMHYeCKHWe CBOWCTBA BOJpBL.
OcHoBaHus. Posb pacTBOpOB B TMpHUPOZE U B JKM3HU uerioBeka. KpyroBopor
BO/bI B TIpHMpoOZe. 3arpsisHeHWe TpUPOAHBIX BoJ. OxpaHa M OUMCTKa

TMMPpUPOAHBIX BOJ

2.6

Knaccudukanys HeopraHuueckux coeauHeHui. Oxkcugbl. Knaccudukaims
OKCHUJIOB:  coseoOpa3ytoiifie  (OCHOBHBbIE, KHC/IOTHBIE, aM(OTepHbIE) W
Hecosieobpa3yromue. HomeHknatypa okcuioB. Pusnueckde U XUMHUUECKHe

CBOMCTBa OKCUZOB. [TonyueHue oKCH0B

2.7

OcHoBanus. Kraccudukanysi OCHOBaHMM: IEI0YM U HEpacTBOPUMbIE
ocHoBaHusl. HomeHkaTypa ocHoBaHuM. ®u3nueckre U XMMUUeCKHe CBOMCTBA

ocHoBaHui. [TonyueHre ocHOBaHUM

2.8

Kucnotsl. Knaccudpukanms kucior. HomeHknatypa KUCIOT. @usnueckue U
XMMHUUeCKre CBOWMCTBa KUC/IOT. Psig aktuBHOCTH MeTannoB H.H. BekeTora.

[TonyueHue KUCIOT

2.9

Comu. Homenknatypa coneil. ®usnyeckue U XHMMHYeCKHe CBOWCTBA COJIEH.




[Tonyuenue coneit

2.10

I'eHeTHueckas CBSI3b MEXAYy K1dCCdMU HEOPraHUYeCKUX COE,E[I/IHGHI/Iﬁ

2.11

XVMMHYEeCKU  SKCIepUMEHT: KauyeCTBEHHOE  Orpefie/ieHle  COJZlep>KaHus
KUCIOpPOZia B BO3AyXe, TOJyueHWe, cOOMpaHUe, paclio3HaBaHWe W H3ydeHHe
CBOMCTB KHCIOPO/a, Hab/roZieHre B3aMO/IeNCTBHYS Bell[eCTB C KMC/IOPO/IOM U
yCJIOBUSI BOSHUKHOBEHUS U TIpeKpallleHusi ropeHus (To)kapa), 03HaKOMJIeHUe C
obOpa3llaMy OKCHUJOB U OIMCaHWe WX CBOWCTB, TOy4YeHue, cobupaHue,
pacrio3HaBaHWe M M3yuyeHue CBOMCTB BOJjopoZia (rOpeHMe), B3aUMOJeMnCTBHe
Bogopoza ¢ okcugom Meau(Il) (BO3MOXKHO MCIIONMb30BaHKE BHUIeOMaTepPUaioB),
Hab/moeHe 00pa3lioB BeleCTB KOIMUeCTBOM 1 Mojb, UCC/Ie[joOBaHUe
0coOeHHOCTeM pAaCTBOPEHHWsS BeI[eCTB C Ppa3MYHOM PAaCTBOPHUMOCTHIO,
TIPUTOTOBJIEHHE PacTBOPOB C OTpe/ile/IEHHON MacCOBOM JjoJieli pacTBOPEHHOTO
BellleCTBa, B3aUMO/IEMCTBUE BOJbI C MeTa/uylaMU (HaTpUeM U KasblieM)
(BO3MOXKHO MCIO/b30BaHUe BHEOMaTepUasoB), OIpeje/ieHre pPacTBOPOB
KUC/IOT M 1IjeJioueii C TIOMOIIbI0 WHAMKATOPOB, HCC/Ie[oBaHWe 00pasioB
HEOPraHWYeCKUX BeIeCTB PAa3/MUHBIX K/accoB, Hab/rofieHWe W3MeHeHUs
OKpPAaCKM HWHJWKAaTOPOB B pacTBopaXx KWUCAOT W IIjesioueid, u3yueHue
B3auMozieiicTBusl okcuga meau(Il) ¢ pacTBopom cepHO#M KHCIOTHI, KHUCIOT C
MeTaJjl/laMH, peakluii HelTpasv3aliiy, TojiyueHre HePaCTBOPUMBIX OCHOBaHUM,
BbITECHEHHWE OJHOrO0 MeTaqjna JpPyrMM U3 pacTBopa CO/MW, pelleHue
JKCIepUMeHTalbHBIX 3a/lau M0 TeMe «BakHelillve KaacChl HeOpraHUUeCKUX

CcoeITMHEeHUM»

[Tepriognueckuii 3akoH U [leproanueckas cucTeMa XMMHUYECKUX 3/1EMEHTOB
O.N. Mengeneesa. CtpoeHre aTOMOB. XvMHU4YecKas CBA3b. OKUC/IUTe/IbHO-

BOCCTaHOBUTEJ/IbHbIE PedKIJUN

3.1

[TepBble TMOMBITKM KAaCCU(PUKALIMM XUMUYECKMX 371eMeHTOB. [loHsiTne o
IpynIax CXOAHbBIX 37eMeHTOB (Ille/IoYHble U IIjeJIOYHO3eMesIbHble MeTaslbl,
rajioreHbl, MHEPTHBIE Ta3bl). OJIEMEHThI, KOTOpble 00pa3yloT amdQoTepHbIe

OKCH/IbI U TUAPOKCHU/IbI

3.2

[Tepuoanueckuii 3akoH. [Tepruoanueckasi cucTeMa XMMUYeCKUX 3/ieMeHTOB [1.1.
MeHgeneeBa. KopotkonepuogHas 51 JJIMHHOTIepUOJHAast hopMbI
[Tepyosnueckoid CcUCTeMBbl XUMHUUYeCKUX 3yieMeHTOoB [I.MI. MeHeneeBa.
[Tepyozabl u rpynnbl. PU3NUECKUM CMBIC MOPSIAKOBOIO HOMEpa, HOMEpOB

rnepuoaad v rpyIiribl 3/IEMEHTa

3.3

Crpoenuie atomoB. CocTaB aTOMHbIX sifiep. V30Tombl. DyieKTpoHbl. CTpoeHue




9/IEKTPOHHBIX 000/I0UeK aTOMOB TepBbIX 20 XUMHUECKHUX 3JIEMEHTOB
[Tepuoanueckoii cuctembl .M. MeHjeneeBa. XapakKTepUCTHKAa XHMUUECKOTO

371eMeHTa 1o ero nosiokeHuto B [lepuoguueckon cucreme /1.M1. MeHeneeBa

3.4

3aKOHOMEpPHOCTH HW3MeHeHHUs1 pajuyca aTOMOB XUMHWYECKHX 3J1eMEeHTOB,
MeTa//IMUeCKUX W HeMeTa//IMueCKUX CBOMCTB MO TpynnaM M TMepruojiaM.
3Hauenue [lepuognueckoro 3akoHa U Ilepyuoanueckoll CHCTeMbl XUMUUECKUX
3/IeMEHTOB //Is1 Pa3BUTHSI HayKU U MpakTuku. .M. MeHpeneeB — y4éHbld U

rpaxjaHUH

3.5

XvMmnueckasi cBsisb. KoBaneHTHasi (TO/isipHasl M HEMOJsIpHasi)  CBSA3b.

SJ'IEKTPOOTPI/IL[EITGJIBHOCTB XUMHUECKUX 3/ieMeHTOB. IOHHast CBsI3b

3.6

CreneHb oKuc/eHUs1. OKHCINTeTbHOBOCCTaHOBUTE/ILHBIE peaKLuu. HDOLIECCBI

OKUCJIEHUSI U BOCCTaHOB/IeHUs1. OKUC/IUTENN U BOCCTAaHOBUTE/IU

3.7

XUMUYeCKU HSKCTIepUMeHT: u3ydyeHHe 00pa3lioB BeIIeCTB MeTaljioB M
HeMeTaslyIOB, B3aUMOJIeMCTBHE TUJPOKCH/A LIMHKA C pacTBOpPaMH KUCIOT U
1jesi0uei, IpoBe/ieHre OMbITOB, WIIIOCTPUPYIOLMX MPHUMepbl OKUC/IUTE/TbHO-

BOCCTAaHOBHTE/IBHBIX peaKL[I/Iﬁ (FOpE‘HI/Ie, peaKLKn pd3/10KeHU4, COE,I[I/IH@HI/IH)

9 K/IACC

Kop

HpOBEpHEMbIﬁ 3JIEMEHT COJi€pKaHUA

BeiectBo 1 xumunyeckas peakuus. [losropenue

1.1

[Tepuoanueckuii 3akoH. [leproguyeckas cucteMa XUMUUeCKUX 3/1eMeHTOB []. 1.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEDHOCTM B W3MEHEHUU CBOWCTB
XUMHUYECKUX 3/IEMEHTOB IepBbIX TPEX MEepUOJOB, Kaus, KalbLUsl U HX
COeIMHEHUM B COOTBETCTBHUU C TOJIOXKeHWeM 37eMeHTOB B [lepuoguueckoit

CHCTEME U CTPOEHHEM HX 4aTOMOB

1.2

CrpoeHure BelleCcTBa: BU/bl XWUMHUUECKOW CBs3U. THUIbI KPUCTAIIMUECKUX
PEIIETOK, 3aBUCMMOCTh CBOMCTB Bell[eCTBA OT TUIa KPUCTA//TMUECKOMN PeIéTKH
Y BUJla XUMUYecko cBsizu. Knaccudukaliys 1 HOMeHK/IaTypa HeopraHu4ecKux
BelllecTB (MeXAyHapoAHasi U TpHMBHa/bHasi). XYMUUECKHe CBOMCTBA BeLECTB,
OTHOCALLMXCSI K Ppa3/IMUHbIM  KjaccaM HeOpraHW4eCKMx COeJuHEeHUH,

reHeTruvyecCkas CBA3b HEOPraHNMYeCKUX BelljeCTB

1.3

Knaccudukarus xuMryeCcKUx peaklyii 10 pas3/IMuHbIM MpU3HaKaM (10 YKy U

COCTaBy YYaCTBYHOIIMX B peaklMM BeIeCcTB, MO0 TelyIoBOMY 3(¢eKTy, Mo




M3MEHEHHIO CTeTleHel OKHUC/IeHUSI XUMUUeCKHUX 3/IEMeHTOB, 10 00paTHMOCTH,
M0 yyYyacTHI0 KaTajausaropa). OJK30- U SHAOTePMUUeCKHWe  peakluH,

TEPMOXUMHUYECKHE YDAaBHEHUS. ITonsTue o CKOpPOCTH XUMUUECKOU peakuun

1.4

ITonsTue o6 O6paTI/IMbIX n HEOGPBTI/IMLIX XUMHNUYECKUX pedKlUAaX. [TousaTue o
F'OMOI'€HHBIX Y I'eTePOreHHbIX peaKLuUgX. IToHsiTHEe O XMUMHUECKOM PaBHOBECHH.
cI)EIKTO[)I:I, B/IMAIOIIME Ha CKOPOCTb XUMUAUECKOU peakiii MW II0JI0OKE€HHEe

XMMHYE€CKOI'0 paBHOBeCHA

1.5

OKUC/IMTe/IbHO-BOCCTAaHOBUTE/IbHBIE  peakLiuH, 3J1eKTPOHHBIN banaHc
OKMCJ/INTeIbHO-BOCCTAHOBUTE/ILHOM ~ peakuuu.  CocTaBjieHMe  ypaBHEHWUU
OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX  peakluii C UCI0Jb30BaHUEM MeTo/a

3/IEKTPOHHOTO OanaHca

1.6

Teopusi 37eKTPOIMTUYECKONW JUCCOLMALIMNA. DJIEKTPOJUTBI U He3/IeKTPOJIUTHI.
Kartronsl, aHMOHbI. MexaHu3M UCCOLMaliui BellecTB C pas3/lMYHbIMU BUJAMU
XUMHUecKor cBs3u. CreneHb auccouuanyi. CuibHble U c1abble 3/1eKTPOJUTHL
Peakriuy MoHHOTO OoOMeHa. Y(JIOBUsI TIPOTeKaHUsI Peakivii MOHHOTO oOMeHa,
NOJIHble U COKpallléHHble HWOHHblE ypaBHeHMs peakiuid. CBOWCTBa KHUCJIOT,
OCHOBaHMMA U CO/Meli B CBeTe TIPE/ACTAaBAEHHH 00 3IeKTPOUTUYECKOM

nucconualy. KauecTBeHHble peakijiy Ha MOHbIL. [ToHSITHE 0 TUApOu3e coseit

1.7

XUMHUUECKUI JKCIIepUMEHT: O03HaKOMJIeHWe C MOje/sIMA KPUCTa/UTMYeCKUX
PEIIETOK HeopraHWUeCKUX BeIeCTB — METa/yIoB U HemeTas/uioB (Tpadura u
azMasa), C/IOKHBIX BeIecTB (X/J0puZa HATpusi); UCCAel0BaHUe 3aBUCHMOCTH
CKOPOCTU XHMUUECKOW peakI[uM OT BO3/JeHCTBUsS pa3IUuHbIX (HhaKTOPOB;
WCCie/JoBaHWe  3/IeKTPOTIPOBOJHOCTH  pPacTBOPOB  BeIeCTB,  Mpoijecca
JIMCCOLMAalli  KUC/OT, 1le/ioueld W coseii  (BO3MOXKHO HWCIIO/Ib30BaHUE
BU/IEOMaTepPUaioB); TPOBeJieHHe OMbITOB, WUIFOCTPUPYIOLIUX TPU3HAKU
MPOTeKaHHWsl peakiiuii HOHHOTO obMeHa (obpa3oBaHHe OcCajiKa, BbIJe/IeHHe ra3a,
oOpa3oBaHHWe BO/Ibl); OIBITOB, W/UTFOCTPUPYIOIIUX TPUMeEphl OKHCIUTETHHO-
BOCCTAHOBUTE/IbHBIX peaklyii (TopeHHe, pPeakiMM pa3/ioyKeHHUs, COeJUHEeHMUs);
pacro3HaBaHe HeOPraHWUeCKHX BeIeCTB C TIOMOII[bI0 KaueCTBEHHBIX PeaKLnit

Ha MOHBI; pelieHre SKCIIepUMEHTa/IbHbIX 3a/1a4

HemeTannel u ux CcoearMHEHUA

2.1

OOmiast  xapakTepucTuka rajsoreHoB. (OcoOeHHOCTH CTpOeHHsi aTOMOB,
XapaKTepHbIe CTereHu oKucaeHusi. CTpoeHre U (pu3nuecKre CBOWCTBA MPOCTHIX
BeI[eCTB — TajoreHoB. XUMHUUeCKUe CBOWCTBAa Ha TIpUMepe XJiopa

(B3aMMOZelicTBHEe C MeTa//laMH, HeMeTa/l/laMH, IijesiouaMu). XJI0POBOJOPO/,.




ConsiHasi KUC/I0Ta, XMMUYeCKHe CBOMCTBA, T0J/lyyeHUe, puMeHeHue. [leiicTBue
XJIopa U XJIOPOBOZIOPOZA Ha OpraHU3M uesioBeKa. BakHelIne X/Opubl U UX

HaxO0’K/|eHHe B MPUpPO/ie

2.2

OO6masi xapakrepucTuka 3meMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble CTerleHd okucyieHusi. CTpoeHUe U (u3nyeckue CBOMCTBA
MIPOCTBIX BeIIeCTB — KWUCIOPOAAa W Cepbl. AJIJIOTPONHbIE MOAU(UKALIMN
KHUC/I0poJila U cepbl. XUMHUUYeCKHe CBOWCTBa cepbl. CepoBOAOpOJ, CTPOEHMUe,
¢busnueckve W XuMUYeckue CcBoucTBa. OKCHABI Cepbl Kak TMpeJCcTaBUTeNd
KUACTOTHBIX OKCHJ0B. CepHasi KUC/IOTa, pU3MUecKrie U XUMHUYecKre CBOMCTBA
(obmme Kak IpezcTaBUTeNs Kaacca KUCIOT U crenuduueckue). XUMUUECKHEe
peakiiu, Jie)kalye B OCHOBE TMPOMBILUIEHHOTO Criocoba Moy4YeHusi CepHOM
KUCIOThI. [IpuMeHenue. Conv CepHOM KUC/IOThI, KaueCTBEHHasi peaklysi Ha
cynbdar-uoH. HaxoxeHre cepel U eé coelMHEHUN B Mpupoje. XUMUUeCKoe
3arpsi3HeHUe OKpY’Karollleid cpe/ibl COeJIMHeHUsIMU Cepbl (KUCIOTHBIE [OXK/H,

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

2.3

OOrmasi xapakTepucThKa 37eMeHTOB VA-rpynmbl. OcoOeHHOCTH CTPOeHHS
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHHs. A30T, pacripoCTpaHeHuve B IIPUPO/Je,
¢u3nyeckre U XMMUYeCKre CBOMCTBAa. KpyroBoport a3oTa B npupozie. AMMHUaK,
ero ¢usuueckve M XMMHUUeCKHWe CBOWCTBa, MoiydyeHue U mnpumeHeHue. Coau
aMMOHMS, WUX (U3UYecKMe U XUMHUeCKUe CBOWCTBA, IIpUMeEHeHUe.
KauecTBeHHas peakijusi Ha UOHbI aMMOHMUs. A30THas KUCJIOTA, eé IojlyueHue,
¢usmyecke ¥ XUMHYecKude cBoMcTBa (00Iue Kak TIpejCTaBUTeNs Kiacca
KUACIOT U crneuy¢uryeckue). Vcnonb3oBaHMe HUTPAaTOB M COJeld aMMOHMS B
KayecTBe MUHEpaIbHBIX yZ0OpeHHi. XUMHUUeCKoe 3arpsi3HeHre OKpY Karolei
cpeZibl COeJUHEHUSIMM a30Ta (KUC/IO0THbIE [OX/H, 3arpsi3HeHue BO3/yXa, [TOUBEI

Y BOZJ0EMOB)

2.4

®ocdop, annorpornHble Mogudukatmy ¢ocdopa, pusuueckre U XUMUUECKUe
cBoiictBa. Okcup dochopa(V) u docdhopHas KucioTa, ¢u3NUecKue U
XUMUYEeCKHe CBOMCTBa, nosydeHue. Vcrnonb3oBaHue @ochaToB B KayecTBe

MUHepaJIbHBIX YZ00peHuit

2.5

OObiast xapakTepucTthka 31eMeHTOB IVA-rpymnmbl. Oco0eHHOCTU CTpPOeHUst
aTOMOB, XapakTepHble CTeleHu OKUC/IeHUsl. YTJIepoZ,  a/UIOTPOIHbIe
MoaudUKaluKM, pacrpocTpaHeHrWe B TIpUpofe, (usnueckrue U XUMHUUeCKHe
cBoricTBa. Azicopbuus. KpyroBopoT yriepoga B mpupoze. OKCUZbI yTiiepo/a,
X (u3nyeckre U XUMHUUECKUe CBOMCTBA, [eMCTBUE HA JKUBbIe OpPraHU3MBI,

MoJjiyueHve W rpyuMeHEHHe. DKoJIorTnuecKkue l'IpO6J'I€MbI, CBs3daHHbIe C OKCHIOM




yrnepoga(IV); rumore3a r100aabHOTO TOTEIUIEHWS K/IMMAaTa; TapHUKOBBIN
3¢ dekT. YronpHasi KHUC/IOTa M €€ COoMd, UX (u3NUecKue M XUMHUUecKue
CBOWCTBa, TIOJyyeHHe W TpUMeHeHWe. KauecTBeHHasi peakiyss Ha KapOoHar-
voHbl. Vcnonb3oBaHue KapOOHAaTOB B ObITY, MeAWI[MHEe, TIPOMBIILJIEHHOCTH U

CeJIbCKOM XO3SIUCTBe

2.6

[TepBOHauUanbHBIE TIOHATHS 00 OPraHWUYECKMX BeleCcTBaX KaK O COeAWHEeHHUsX
yrinepoja (meraH, 3TaH, STW/eH, alleTWIeH, 3TaHOJ, IVIULePUH, YKCYyCHas
kucsiota). MIx coctaB M xuMudeckoe crpoeHue. [IoHsATHe O OHMOIOrHUECKH
Ba)XHBbIX Bel[eCTBax: >XHUpaX, OesKax, yrjieBoJax — W HUX POJU B JKU3HU
yejoBeKa. MarepuasbHOe €MHCTBO OpPraHMYeCKUX U HeOpraHW4yeCKUx

coeZIMHEeHUM

2.7

Kpemuuii, ero ¢usnueckue ¥ XUMHUYECKHe CBOMNCTBa, TIOJiyueHHe U
npuMeHeHre. CoefrHeHUs1 KpeMHHS B mpupoge. OOImue ripeacTaBieHHUs 00
okcuge kpemHusi(IV) 1 kpemHueBor Kucaote. CUIMKaThl, UX UCIOJ/Ib30BaHUE B
OBITY, MeJUIMHe, MPOMBIIIIEHHOCTH. BakHel e cTpouTelbHbIe MaTepUaJIbl:
KepaMUKa, CTeK/IOo, IieMeHT, 0eToH, xene300eToH. [TpoGsiembl 6Ge30macHOTo

HCI0J/Ib30BaHHWA CTPOUTE/IbHBIX MdTE€PHUA/IOB B HOBCE‘,I:LHQBHOI‘/JI JKHU3HU

2.8

XUMHUUECKUI 3KCTIepUMeHT: u3ydyeHHe 00pa3ljoB HeopraHW4YeCKUX BelecTB,
CBOMCTB COJISHOW KHMCJIOTBI; MPOBeJileHHe KaueCTBeHHbIX peakLUd Ha XJIOpUJ-
WOHbI YW HaO/IIOZieHWe TIPU3HAKOB HMX I[IPOTEKAHMs; OIMbIThbl, OTPaKaroIye
(du3uyeckre U XMMUUeCKHe CBOWCTBA rajoreHOB M UX COeIMHeHUM (BO3MOKHO
WCII0/Tb30BaHUE BH/IEOMaTepHasioB); O3HAKOMJIeHHe C 00pasljamMyd XJIOpH/IOB
(rajoreHUIOB); O3HaKOMJeHHWe C obpa3ljaMd ceppl U €€ COoeAUHEeHUSIMU
(BO3MOXKHO ~ WCII0/Ib30BaHWE BHJIeOMaTepHaioB); HabO/rofieHHe —Tpoliecca
o0yr/iiMBaHUsi caxapa ToJ| AelCTBUeM KOHLeHTPUPOBAHHOW CEepPHOM KUCJIOTHI;
H3yueHre XUMHUYeCKUX CBOWMCTB pa30aB/ieHHON CEepPHOM KHC/IOTHI, TIPOBe/leHHe
KaueCTBeHHOW peakUWu Ha Cyab(ar-uoH | HabOmoJeHre TpHU3HakKa eé
MpoTeKaHusl; 03HaKoMJleHHe C (hrM3uueCKMMH CBOMCTBaAMH a30Ta, docdopa 1 ux
coeiMHeHWH (BO3MOKHO WCITO/Ib30BaHWe BUJieOMaTepHaioB), 0OpaslaMu
a30THBIX U docopHBIX yA00peHu; monyueHre, cobrMpaHue, pacrio3HaBaHHe U
v3yyeHUWe CBOMCTB aMMMaka; MpOBeJieHWe KaueCTBEHHBbIX peaklyid Ha WOH
amMmmMoHuss ¥ docdaT-uOH ¥ U3yueHHWe TIPU3HAKOB UX IPOTEKaHWUs,
B3aUMO/IENCTBHE KOHLIEHTPHPOBAHHOM a30THOM KUCJIOThI C MeJbl0 (BO3MOXXHO
WCTO/b30BaHUe BH/leOMaTeprasoB); W3ydyeHHWe MoJesiell KpUCTalTnyecKux
pelléTOK anmasa, rpadura, Qys/uiepeHa; O3HaKOM/IEHWe C IIpOLleCcCOM

azicopOIy pacTBOPEHHBIX BEL[eCTB aKTWBHPOBAHHBIM VIJIEM U YCTPOWCTBOM




NPOTHBOra3a; IoJjiyuyeHue, coOMpaHue, pacrio3HaBaHWe U W3yueHWe CBOWCTB
YIJIEKUCIOTO Ta3a; TpoBeJieHWe KauyeCTBEHHBIX peakiuid Ha KapOoHaT- U
CU/IMKaT-UOHbl W HW3yueHHe TIPU3HAKOB WX TMPOTEKaHWs; O3HaKOM/IEeHUe C
MPOAYKLMeN CU/IMKATHOW MPOMBILUIEHHOCTH; pelleHre >SKCIeprMeHTalbHbIX

3a4a4 I10 TeMe «BaxkHee HeMeTalIbl U UX CoeJMTHEeHU s

MeTtannsl ¥ UX coeqrTHeHHs

3.1

OO0111ast XapaKTePUCTHUKA XUMHUUYECKUX 3JIEMEHTOB — METa/IJIOB HA OCHOBAaHUH WX
rnosiokeHuss B [lepuoguueckod cucTeMe XUMHUeCKUX 3jemeHTOB [I.U.
MenpeneeBa v cTpoeHus aToMoB. CTpoeHre MeTasuioB. MeTasuinueckas CBSI3b U
MeTa/yIMueckasi ~KpUCTa/UIMuecKasi  pelliéTKa. OJIeKTPOXMMUUeCKUM  psf

HarpsbkeHUM MeTaslioB

3.2

dusnueckue U XUMUUYECKHe CBOMCTBAa MeTa/ioB. OOIue crocoObl MoTyueHuHs
MeTansioB. [ToHsITHE 0 KOPPO3WUHW METa/lJIOB, OCHOBHBIE CITOCOOBI 3allUTHI UX OT
Koppo3uu. CruiaBsl (CTasib, UyT'YH, JAHOPA/IFOMUHUM, OPOH3a) ¥ UX TIPUMeHeHHe B

6bITy W TIPOMBIIJIEHHOCTH

3.3

[[lesiouHble MeTaibl: MONOKeHHWe B Ileproguueckor CUCTeMe XUMHUYECKHUX
snemenToB .. MeHzeneeBa; CTpOeHHEe UX aTOMOB; HaxXOXXJeHWe B TIPUPO/e.
dusnueckre U XMMUUeCKUe CBOUCTBA (Ha MpyUMepe HaTpus U Kaausi). OKCUbI U
TUIPOKCHUBI HaTpusi M Kanus. lIpumeHeHue I[e/IOUHBIX MeTalJIoB U HUX

CcOoeIMHEeHUM

3.4

[[TeiouHO3emMenbHBIE ~ MeTa/VIbl MarHud W KajblMW: TOJIO)KEeHWe B
[Teproanueckoi cucteMe XuMUueckux 3eMeHToB [1.14. MeHzeneeBa; cTpoeHue
X aTOMOB; HaxOXJeHWe B npupofe. Pu3nueckue U XHMMHUUECKHe CBOMCTBA
MarHusi U Kajblys. BakHelinue coefuHeHUs1 Kanblusi (OKCHUJl, TUAPOKCHUJ,

cosi). 2KECTKOCTb BOZIBI M CIIOCOOBI €€ yCTpaHeHUsI

3.5

AmoMuHUN: TionokeHue B Ilepyofnueckoi cUcTeMe XUMUUYECKUX 3/IEMEHTOB
O.W. MenpeneeBa; CTpoeHWe aTOMa; HaxoK[eHue B Tipupoze. dusuueckue u
XUMHUUeCKre CBOMCTBA a/lfoMUHUsS. AM(OTepHbIe CBOMCTBA OKCHA U THAPOKCHA

AJIIOMHWHUA

3.6

Keneso: nonoxenve B [lepuoguueckor cucteMe XUMAYECKUX 371eMeHTOB [1.1.
MeHpeneeBa; CTpoeHHe aToMa; HaxoXAeHWe B ripupofe. dDusnueckre Hu
XMMHYEeCKHe CBOMCTBa kene3a. Okcuabl, TUAPOKCHAbI U conr kene3a(ll) u

»kene3a(Ill), ux cocras, CBOMCTBA U NO/TyYeHHE

3.7

XuUMHUYeCKuii SKCIIepUMEHT: O3HdKOMJ/IEHUE C 06p83L[aMI/I MeTaJ/1JIOB U CIIJIaBOB,

VX (PU3MUECKMMH CBOWCTBaMM; H3yueHHe pe3y/bTaTOB KOPPO3UM MeTa/uIoB




(BO3MOJKHO WCTIO0/Ib30BaHue BUJleOMaTepuasoB), ocobeHHOCTeN
B3aMMOJIEMICTBUSA  OKCHJA Ka/JbLusi U HAaTpuss C BOJOW  (BO3MOXKHO
UCIO/b30BaHUe BHJeOMaTepuasloB); UCCIe0BaHUE CBOWCTB J>KECTKOW BOJBI;
mporiecca TrOpeHMs JKeje3a B KHUCIOPOZe (BO3MOXKHO —HCIIO/b30BaHHe
BH/leOMaTepHUasoB); NPU3HAKOB IPOTEKaHWs KaueCTBEHHBIX PeakLiii Ha WOHBI
(MarHusi, KanbLys, amOMUHUS, LuHKa, xenesa(Ill) u xenesa(Ill), mexu(1D);
HabmofieHre U OMKMcaHKe TPOLIeCCOB OKpaIllMBaHMs TlaMeHHd MOHaMHU HaTpus,
KamMsi M Kaibluysl  (BO3MOXKHO — HCIIO/Ib30BaHHWE  BHJEOMaTepuasioB);
ucciefioBaHre aM(OTepHbIX CBOWCTB TMPOKCH/JA aTOMUHMS WU THIPOKCHA
L[MHKa; pellleHre SKCIIepUMeHTa/IbHBIX 3a/ja4 110 TeMe «BakHellne MeTasbl U

HNX COeaHEHUI»

XUMUS U OKPY’Karolas cpeja

4.1

HoBble MaTepuasnbl ¥ TexXHO/IOTWU. BeljecTBa U MaTepuasbl B MOBCEAHEBHOM
JKU3HHU vesioBeKa. XMMUS U 370poBbe. be3onacHoe UCNonb30BaHUe BeLeCTB U
XUMHAYeCKUX peakiuii B ObiTy. [lepBasi mOMOIIL MPU XUMHUUECKHUX OXKOTax U

OTPaBJIEHUAX

4.2

OCHOBBI ~ 5KOJIOTMYECKOW  TPaMOTHOCTH.  XUMH4YeCKOe  3arpsi3HeHue
okpy»atoiei cpezbl [TIK. Posib XuMUM B pellleHHuH SKOJIOTUUeCKUX Mpobsiem.
[TpyupoaHble WCTOYHHWKU YI/IeBOAOPOZOB (Yrojb, NPUPOAHBIA Tra3, HedTb),

MPOAYKTBI UX nepepa60TKI/I, HX pOJib B 6LITy W TIPOMBIINIJIEHHOCTH

4.3

XUMHUYeCKUH KCTIepUMEHT: u3yuyeHre 00pa3lioB MaTeprasioB (CTEK/IO, CII/IaBbI

MeTaJl/IoB, MOJMMepHble MaTeprasbl)




IIPOBEPSIEMBIE HA OI'3 I10 XIMUU TPEEOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
TITPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30BAHUSA

Kopg
MpOBepPsAEMOro
TpeOoBaHUA

ITIpoBepsiemble TPeOOBaHUs K MPeAMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHs 0CBOeHHsI OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMbI OCHOBHOTO 00111ero oopa3oBanusi Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

0 TI03HaBaeMOCTH sIBJIEHWW TPUPO/bl, TIOHMMaHWe OObeKTUBHOU
3HAUMMOCTH OCHOB XMMMYECKOM HayKd Kak 00/1acTM COBpeMeHHOTro
€CTeCTBO3HAHUS, KOMIIOHEHTa O0Iell Ky/JbTypbl W TPaKTHUeCKOM
JlesITe/IbHOCTU ue/ioBeKa B YC/IOBUSIX COBPEMEHHOro oOIlecTBa;

MMOHMMdHHE MeCTd XMMHH Cpear APYTUX eCTeCTBEHHBLIX HayK

1.2

O HAYYHBIX METOJaX IMO03HAHHWA, B TOM UMCJ/I€ 3KCIIepHMMEHTA/IbHBIX WU
TEeOpeTUYEeCKMX MeTOAaX HUCC/IeJ0BaHUA BeIeCTB W HU3yUeHHd
XUMHNYeCKUX peaKuHﬁ; YMeHue HCII0/Ib30BAaTh MoJe/nun - OJisd

00BACHeHUS CTPOEHHSA aTOMOB 1 MOJIEKYJI

1.3

0 cepax npodecCUOHATBLHOM [1eATe/IbHOCTH, CBSI3aHHBIX C XUMUeH 1
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha [IOCTHDKEHHSIX
XUMUYECKOH HayKH, UYTO TIO3BOJIUT OOY4Yarol[UMCsS pacCMaTpPUBATh
XUMHIO Kak cepy cBoeii Oyzayiieit mpodeccroHambHOM AesaTe/TbHOCTH
U C/leflaTh OCO3HAHHBIM BLIOOP XMMHU KakK TPOGHILHOTO TIpeamMeTa

TIpY Tepexo/ie Ha YPOBeHb CPeAHero o0IIiero obpa3oBaHust

BnajeHve cuCTeMOM XUMWYECKMX 3HaHUMM W YMeHHEe TMPUMEHSITh

CUCTEMY XUMHUUECKHUX 3H8HHI>1, KOTOpadA BK/IIOYAET:

2.1

BOKHEUIIIMe XUMUUeCKHe TOHSITUS: XUMUUECKUM 371eMeHT, aToM,
MOJIeKyJia, BellleCTBO, MPOCTOe U CJOXHOe BelleCTBO, OJHOPOJHAs U
HEOZIHOPOJJHAsE CMeCh, OTHOCHTe/IbHble aTOMHasi M MOJIeKY/IsipHast
Macchl, KOJIMYEeCTBO BeII[eCTBA, MOJIb, MOJISIPHasi Macca, MOJSIPHBIN
00bEM, OKCH], KHCIO0Ta, OCHOBaHWe, CO/b (CpefHsisi), XUMUUecKas
peakiiuisi, peakiuM COeAUHEHUs, peakKLMd pa3/ioKeHUsi, peakluu
3aMeIleHus, peakiuu obMeHa, TeTUIOBOM 3(eKT peakiuH, 3K30- U
9HJJOTEPMHUECKHEe Peakldd, pacTBOP, MacCoBasi A0/ XMUMHUYECKOTO
3/IeMeHTa B COeIMHEeHUH, MacCoBast [I0Jisl U TIPOL[eHTHasi KOHI|eHTpaLys

BeIIeCTBa B PACTBOPE, s/IPO aTOMa, 3JIEKTPOHHBIN C/ION aTOMa, aTOMHast




opbuTanb, pajgudyc aToma, BaJEHTHOCTb, CTeleHb OKHC/IeHHS,
XMMUYeCKasi CBsI3b, 3/1eKTPOOTPULIATEIbHOCTb, NOJIsIpHast ¥ HerloJIsipHast
KOBaJleHTHasi  CBSI3b, WOHHas  CBSI3b, MeTaj/UlMyeckasls  CBfI3b,
KpUCTa//IMyecKasl pelléTka (aToMHas, WOHHas, MeTa/lMvyecKas,
MOJIEKYJISIpHas), WOH, KAaTHUOH, aHWOH, IeKTPO/MT U He3JIeKTPOJIUT,
3/IEKTPO/IUTHYECKasi ~ AUCCOLMAlMsl, peakLUWMHd HOHHOrO oOMeHa,
OKUC/UTE/IbHO-BOCCTAHOBUTE/IbHbIE  peakLy,  OKUCIUTedb U
BOCCTAaHOBUTE/Ib, OKUC/IEHHWe U  BOCCTaHOBJIEHHWE,  3JIeKTPOJIU3,
XAMHUUYeCKOe paBHOBecue, o0OpaTHMble M HeoOpaTHMble peakLiH,
CKOPOCTb XMUMMUECKOW peakuuy, Karammsarop, I[IJIK, kopposus

METaJ/lVI0B, CI1/IaBbI

2.2

OCHOBOIIO/IArarIe 3aKOHbl XWMWM: 3aKOH COXpaHeHHs MacChl,
nepuoavueckuii 3akoH [I.M. MeHpeneeBa, 3aKOH TOCTOSIHCTBA

COCTdBad, 3dKOH ABora,qpo

2.3

Teoprun XUMUU: dTOMHO-MOJIEKYJIADHAA Teopus, Teopud

3/1eKTPOJIUTUUECKON AUCCOLMALIUU

BriageHve ocHOBaMM XMMUUECKOW TPaMOTHOCTH, BK/TFOUAKOLIEM:

3.1

yMeHHe NPaBUIbHO UCII0/b30BaTh U3yUeHHbIe BellleCTBa U MaTeprarbl
(B TOM uuCle MHHepalbHble YAOOpeHus, MeTalabl U CILIaBbl,
MPOJYKTHI TiepepaboTKi TIPUPOJHBIX HMCTOYHHUKOB YTJI€BOJOPOZOB
(yrnsi, IpUpOAHOTO Ta3a, HedTH) B OBITY, CEJLCKOM XO3fHCTBE, Ha
MPOU3BO/ICTBE M TOHWMaHWe 3HayeHUsl XUPOB, Oe/KOB, YIJIEBOZOB
Ji/1s1 OpraHy3mMa uesioBeKa; yMeHHe NPOrHO3UPOBaTh BAUSIHUE BellleCTB

M XMMHWUECKHUX TPOLeCCOB Ha OPraHM3M uejioBeKa M OKPY’>KaroIlyro

TIpAUPOJHYIO Cpesy

3.2

YMeHHe HWHTErprupoBdTb XHWMHWUECKHE 3HdHHA CO 3HAHHUAMU [IPYTIUX

yueOHBIX TIpeIMeTOB

3.3

Ha/JiMyue OrbITa paboThl C pPa3/IMYHBIMU UCTOYHHMKAaMU WHGOpMaIu
10 XMMUM (HayuyHasi U Hay4HO-TIONYJIIpHas JINTepaTypa, CJIOBapH,

CMPaBOYHUKM, UHTEPHET-PEeCYpPChI)

3.4

yMeHHe OOBEKTMBHO OLieHWBaThb MH(OpMalMi0 O BelllecTBax, MX
NpeBpallieHUsIX W TIPakKTUYeCKOM TpUMEHeHMM M yMeHHe

UCIIO/Ib30BaTh eé AJId pelleHuda yq66HO—HO3HaBaTeHBHbIX 3aa4d

BJ'IaAEHI/Ie OCHOBaMH ITOHSITHUMHOTO dlifiapaTa W CHMBOJ/IMYECKOI'O

SA3bIKd XMMHUMN [JId COCTaBJ/I€eHUSA Cl)OpMYII HEOpraHn4eCKuXx BelleCTB,




ypaBHeHI/Iﬁ XUMHUYECKHX PeaKuHﬁ; OCHOBaMH XUMHUECKOU

HomeHKaTypsl (IUPAC u TpuBHaibHOI)

YMeHre OOBSICHATb CBS3b TOJIOXKEHUSI djieMeHTa B Ileproamueckoi
cucTeMe C UWCJOBBIMHA  XapaKTepPUCTUKaMU CTPOEHMs aTOMOB
XUMAYEeCKMX 3/IeMeHTOB (COCTaB W 3apsii sifjpa, oOljee YKCIIO
3/IEKTPOHOB), pacripefie/ieHUeM 3/IeKTPOHOB 110 3SHepreTH4yecKuM

YPOBHAM aTOMOB II€PBBIX TpéX rnepruoaos, Ka/ivud U KaJIbLIHUsA

[lpencraBneHre O  T€PUOJWYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMHUUECKUX 3/IeMeHTOB (paZuyC aToma, 3/eKTPOOTPHULaTe/IbHOCTb),
MPOCTHIX W CJOXKHBIX BEIIECTB OT TIOJIOXKEHUsS] JJIEMEHTOB B
[Tepuoguueckoil cucrtemMe (B MaJblXx TIepUOJiaX U TJIaBHBIX

MOArPYyIINax) M 3/IeKTPOHHOTO CTPOEHHsI aTOMa

YMmenHue knaccuuLypoBaTh:

7.1

XUMHUUYeCKue 3/1eMeHThI

7.2

HeopraHndyeCKue BelleCTBa

7.3

XUMHYeCKHe pedKiun

YmMeHue onpejesnsTh:

8.1

Ba/IEHTHOCTb M CTelleHb OKHUC/I€HHA XHMMHWUYECKUX 3JIEMEHTOB, 3apsi[

HMOHa

8.2

BU[ XUMHWUECKOM CBSI3U W THII KpHCT&HHquCKOﬁ CTPYKTYPhLI B

COeMHEeHUAX

8.3

XapaKTep CpeJibl B BOJIHbIX pacTBOPax BellleCcTB (KMC/IOT, OCHOBAHUM)

8.4

OKHC/INTEe/Ib 1 BOCCTAHOBUTE/Ib

YMeHure xapakTepu3oBaTh (U3NUeCKre U XUMHUYeCKHe CBOMCTBA:

9.1

MPOCTHIX BelecTB (KUC/IOPOZ, O030H, BOJAOPOA, Trpadur, anmas,
KpeMHMM, a3oT, ¢ocdop, cepa, X/I0p, HATpWM, Kaauii, MarHuwy,

KaJIbLIWM, aJTFOMUHUH, ’KeJle30)

9.2

CMIOXHBIX BeIeCTB, B TOM YHC/Je UX BOJHBIX pacTBOpPOB (BOZa,
aMMHaK, XJIOPOBOZIOPO/Jl, CEPOBOZAOPO[l, OKCHABbI YW THAPOKCHU/bI
MetaioB I-ITA rpynn, amomunusi, meau (1), uuHka, xene3za (II u
I11), okcuawt yraepoaa (II u 1V), kpemuus (IV), azora u docdopa (111
u V), cepsl (IV u VI), cepHucrasi, cepHasi, a30THCTasi, a30THas,

tdocdopHasi, yronbHasi, KpeMHUeBasi KUC/I0Ta U UX COJIN)

9.3

MPOTrHO3MPOBATH nu XdpakKTepu30BaTb CBOMCTBa BelecTB B




3dBUCUMOCTH OT HUX COCTdaBa W CTPO€HMs, TPHUMEHEHHE BeEIEeCTB B
3dBUCHMMOCTHU OT UX CBOﬁCTB, BO3MOXXHOCTB MMPOTE€KAHUA XHUMHWUYECKUX

HPEBpaH_IEHI/II‘;I B PA3/IMUHbLIX YC/IOBUAX

YMeHHe cOCTaBISATh MOJIEKY/ISIPHbIE Y MOHHbIE YPaBHEHUS peakLuii, B

10
TOM YUCIIE:
10.1 peakI[{ii HOHHOro 0OMeHa
10.2 OKMCJ/INTeIbHO-BOCCTAHOBUTEJIBHBIX PeakLiui
103 WUTKOCTPUPYIOLIMX XUMHYEeCKHMe CBOWMCTBA M3yYeHHbIX KJ1aCCOB
. (rpymim) HeopraHUYeCKUX BelleCTB
10.4 MOATBEPKJAI0IIMNX TeHETUUECKYH0 B3aUMOCBSI3b MeXy HUMU
11 YMeHue BbIYMC/ISTH (MPOBOAUTH PACUEThI):
111 OTHOCHUTE/IbHYI0 MOJIEKYJIIPHYKO W MOJISIDHYIO MacChl BeLecTB,
' MacCCOBYIO [JO/IFO XMMUUYeCKOro 3jieMeHTa B COeJUHeHUU
11.2 MacCCOBYIO [IOJIIO BellleCTBa B pacTBope,
11.3 KOJIMYECTBO BEII[eCTBA U ero Maccy, 00beM ra3os
114 M0 ypaBHEHUSIM XWUMHUUECKMX peaklud U HaxXOJUTb KOJIMUeCTBO
' BelllecTBa, 00bEM U MacCy peareHTOB WM TIPO/IyKTOB PeakLiu
12 Biagenue (3HaHUe OCHOB):
OCHOBHBIMM  METOJAMU HAy4YHOTO TMO3HaHWs  (HabmrozeHue,
121 H3MepeHue, SKCIIePUMEHT, MO/le/TMPOBaHUe) MPY M3y4YeHUU BeleCTB U
' XUMUYEeCKUX $SIBJIeHWH; yMeHue C(hOpPMYIUpOBaTh TMpobsieMy W
TPeJ/IOKUTD TTyTH eé pelleHus
122 Oe3omacHOM paboOThl C XUMHUECKUMH BeIeCTBAMM, XUMHWUECKOU
' TOCy/10M 1 1abopaTopHbIM 000pY/J0BaHHEM
rpaBuUaMy Oe301acHOTo 0OpalleHust C BelljeCTBaMU, UCTIO/b3yeMbIMU
B IMOBCETHEBHOMW YKU3HH, MPABU/IaMU TIOBEJIEHUS B T1e/IsIX cOepexxeHust
123 3/JOpPOBbSl U OKpY’Karolllell TPUPOJHOU CpeJbl; MOHMMaHWe Bpeja
' (omacHOCTH) BO3Z[EMCTBUSI HAa >KUMBble OPraHM3Mbl OTpeZe/EHHBIX
BeII[eCTB, CMOCOOOB YMEHBIIIeHUs] U TpeOTBPAIlleHHs] UX BpPeHOro
BO3/IeNCTBUSI
13 Hanuuune npakTMyecKWX HaBBIKOB IVIAHWUPOBAHWS U OCYLECTBIEHUS
C/eyIoLUX XUMAUYeCKUX KCIIePUMEHTOB:
13.1 M3yueHre U OrnvcaHue (pU3NYecKUX CBOMCTB BeIeCTB; O3HAKOMJ/IeHHe

C CbI/BI/II—IECKI/IMI/I u XUMHNYeCKMMU ABJIEHUSAMU, OIIbITHI,




WTIOCTPUPYIOLHeE IIPU3HAKHU ITPOTEKAHHA XUMHUUYECKHUX peaKL[I/Iﬁ

13.2

Hn3ydyeHue CriocoboB pasaejieHus cMecei

13.3

MoJIlyueHWe KHCIOpPOJa U U3y4yeHHe ero CBOWCTB; IOJIyuyeHHe
BO/IOpO/ia U MU3yYyeHHe ero CBOWCTB; IOJlyueHHe YIJIeKHUC/IOro rasa u

HU3y4dyeHue ero CBOﬁCTB; nojsiyueHme aMMHdKa U U3y4eHHue ero CBOMCTB

13.4

MIPUTrOTOBJIEHWE pacTBOPOB C ONpeJe/IeHHOM MacCoBOM  [Jjoyier

PacTBOpPEHHOIO BelleCcTBa

13.5

NpUMeHeHne VH/ITUKaTOPOB (/akmyca, MeTHIOpaHska u
denondTanenHa) A1 ornpefeseHysl xapakTepa Cpefibl B pacTBOpax

KMCJIOT U I1le/Ioueit

13.6

WCCe[loBaHME M OINMCaHWe CBOMCTB HEOpraHUuYeCcKUX —BelecTB
Pa3/IMUHBIX KJIACCOB; M3y4YeHHe B3auMOJEeNCTBUsI KUC/IOT C MeTa/UlaMy,
OKCHJAM{A  MeTa/VyIoB,  pacTBOPUMBIMA W HepacTBOPUMBIMU
OCHOBaHWSIMH, COJIIMM; TIOJy4YeHHe HepaCcTBOPUMBIX OCHOBaHWUMY;
BbITECHEHMe OJHOrO0 MeTa/ula JpyrMM W3 pacTBopa  COJIM;
vccrefloBaHie aM(OTepHbIX CBOWCTB THUJPOKCH/IOB a/llOMUHUS U

LMHKA

13.7

pellieHre 3KCIepUMeHTa bHbIX 3afiau 1o TeMaM: «OCHOBHbIe KJ1aCcChl
HeopraHuuecKrux COoeIMHeHUM»; «DJIeKTPOJIUTUUECKast
auccoluanusi»; «BaxHelve HeMeTallbl M UX COeJUHEHUS»;

«BaxkHel1111e MeTa/l/Ibl U UX COeIMHEHUSI»

13.8

XUMUUeCKHe  SKCTIepUMEHTBI,  WITIOCTPUPYIOL[e  TIPU3HAKU
MPOTeKaHWsl peakldii MOHHOTO0 oOMeHa; KaueCTBEHHbIe PeakiMd Ha
MIPUCYTCTBYIOLiE B BOJHBIX PacTBOpax HOHBI XJOpWA-, Opomuj-,
voaun-, cynbtar-, Qocdar-, kKapboHaT-,  CHIHKAT-aHHUOHHI,
TU/IPOKCH/I-MOHBI, KaTUOHBI aMMOHUSI, MarHusi, KaibLysi, aJFOMUAHUS,

Kesesa (2+) u xkesne3sa (3+), meau (2+), IUHKA

14

Ywmenue:

14.1

Mpe/iCTaBAsATh pe3y/bTaThl JKCliepuMeHTa B ¢GopMe BbIBOIOB,
JlOKa3aTenbCTB, TpadUKoB W TabaWI] U BBLISBIASATH SMITMPUUECKUEe

3dKOHOMEPHOCTH

14.2

YCTdHaB/IMBATb CBA3U MEXXYy pea/IbHO Ha6]'l}0,q&16MbIMI/I XUMHNYeCKUMU
SABJIEHUAMHU U TIpoLeCCaMu, MPOUCXOAALIMMHA B MakKpO- U MUKPOMMUMPE,

00BSICHSITH IPUYMHBI MHOT'000pa3yisl BEI[eCTB




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNH

Kop

IIpoBepsieMbIH 3/IeMeHT CO/iepPXKaHUSA

1

HEPBOHaanbHLIe XUMHyeckKue 1OoHATHUA

1.1

YucTele BeljecTBa U cMecu. CriocoObl pa3/iesieH|si CMece

1.2

ATOMBI WM MOJIEKY/JIBI. Xumuueckre 3jieMeHTbl. CHMBO/bBI  XUMHYECKUX

3J/IEMEHTOB. HpOCTbIe " CJI0OKHBIE BelleCTBd.

1.3

Xumunyeckasi opmya. BaseHTHOCTb aTOMOB XUMHUUYECKUX 3/1eMeHTOB. CTerneHb

OKUCJ/IeHUsA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCuTeNnbHAas aTOMHasl Macca.
OTHOCUTeNbHas MOJIEKYJ/IApHas Macca. MaccoBas A0/ XUMHUUYeCKoro 3jieMeHTa

B COeIMHEeHNHU

1.5

KonmuectBo BemjectBa. Mosie. MosnsipHasi Macca. MosnsipHblid 00BEM Ta30B.

B3auMocBs3b KOJIM4UeCTBad, MdCChI X1 UHNCJ/Ia CTPYKTYPHBIX €IMHHIL] BeIleCTBad

1.6

du3nyeckre U XUMMHUECKHe SIBJIEHMs. XMMHUeCKast peakuuda " eé MPpHU3HAKH.

3aKOH COXpaHeHMsI MacChl BellleCTB. XUMHUUeCKHe ypaBHeHUs

[Tepyoguueckuii 3akoH U Ilepuoguueckas CUCTeMa XUMHUECKUX 3/IEMEHTOB

O.N. MenpeneeBa. CTpoeHre aTOMOB

2.1

[Tepropnueckuii 3akoH. [lepuoguueckasi cuctemMa XMMUUeCKUX 3emeHToB [I.1.
MengeneeBa. [Teprozab! 1 rpynnsl. @U3HYECKUM CMBIC/ MOPSAKOBOIO HOMepa,

HOMEPOB Iiepruoa v IrpyIirbl 3/J1IeMEHTA

2.2

Ctpoenue atoMoB. CocTaB aTOMHbIX sziep. M3ortonsl. OnekTpoHbl. CTpoeHue
3/IEKTPOHHBIX ~000/10ueK aroMoB TiepBbIX 20 XMMHUUECKHX 37€MEeHTOB

[Tepuoauueckoi cucremsl [1.1. MeHgeneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUM CBOWCTB XUMMUECKUX 3JIeMEHTOB TePBBbIX TPEX
Tepuo/ioB, Kanus, Kajablyus (pajuyca aTOMOB, 3JIeKTPOOTpHUIIaTeTbHOCTH,
MeTa/VINUeCKUX U HeMeTa/VIMueCKUX CBOMCTB) M HUX COeJIUHEHUUW B
COOTBETCTBUM C TIO/IOKeHWeM 3/ieMeHTOB B [lepuoiudueckoid cucteme U

CTpO€HHEM UX aTOMOB

CrpoeHue BelecTsa

3.1

Xumuueckasi CBaA3b. KoBasieHTHass (TIONspHasi W HEMOJIIpHasi)  CBA3b.

BJIEKTPOOTPI/IL[EITEIIBHOCTI: XUMHNYEeCKHUX 3J/IEMEHTOB. HNonHas CBA3b.




MeTtannuueckas CBS3b

3.2

Tunel KpUCTA/UTMUECKWUX PELIETOK (aTOMHas, MWOHHas, MeTa/uihueckas),
3aBHCUMMOCTb CBOMCTB BellleCTBa OT THUIMA KPUCTA/UIMYECKON DeléTKU U BUJA

XUMHUECKON CBSI3U

Bakueiimie MnpeacCTaBUTe/IM HEOPraHUYECKHX BeLeCTB. Hemetamnel U ux

CcoerMHeHM. MeTannbel ¥ UxX coerMHEeHUA

4.1

Knaccudukaiusi ¥ HOMeHK/IaTypa HeOpraHW4yeCKUX COeJUHEeHWM: OKCHOB
(coneobpa3ytoiiye: OCHOBHBbIE, KUCJIOTHBIE, amdoTepHbIe) u
HecosieoOpa3yroImiye; OCHOBaHWM (I[EJIOUM W HEpPAaCTBOPHUMbIE OCHOBAHHSA);
KACIOT  (KUC/OpOAcoAep)Kaliye ¢ 0ecKUCIOpoJHble, OJHOOCHOBHBIE |

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCBIX)

4.2

duspueckue U XUMHUYECKHe CBOMCTBA MpPpOCTBIX BeleCTB-HEMETA/I/IOB:

BO/IOPO/ia, XJ10pa, KUCJI0PO/a, Cephbl, a30Ta, pocdopa, yriaeposa, KpeMHUS

4.3

dusnueckue M XUMHUECKHe CBOMCTBA MPOCTBIX BelleCTB-MeTa/lZIOB: JIUTHA,
HaTpud, Ka/vsd, MalrHUA W KadJ/IbLIWs, a/IFOMHWHUA, >XeJjie3d. BJIEKTPOXI/IMI/I‘-IECKI/Iﬁ

psii HarpsDKeHU MeTaslioB

4.4

dusnueckue ¥ XMMHUYECKHE CBOMCTBA BOZIOPOHBIX COE,I[I/IHEHI/II\/,I HeMeTa/l/IOB:

XJjiopoBojopoja, cepoBoagopoa, dMMHdKa

4.5

®du3nueckue U XHMMHUUYECKUe CBOWMCTBa OKCHZIOB HemeTa/sioB: cepbl (IV, VI),
asota(Il, IV, V), dochopa(Ill, V), yrnepoza(ll, IV), kpemuus(IV). [TonyyeHue

OKCH/0B HEMeETAJIJIOB

4.6

Xumuueckre cBoicTBa okcuzoB: Meta/sioB IA-IITA rpynm, uwmHka, meau(Il) u

kenesa(1l, III). [TonyueHre OKCUIOB METa/I/IOB

4.7

XuMHUecKue CBOMCTBAa OCHOBaHMM M aM(OTepHbIX TMAPOKCHUJOB (Ha mpumepe
TU/IDOKCU/IOB  allOMUHMS, JKeje3a, LMHKa). [lomyuyeHne oOcCHOBaHMW U

amOTepHBIX THAPOKCH/OB

4.8

OO6mme XUMUYeCKWe CBOWCTBA KUC/IOT: XJIOPOBOJOPOJHOM, CEepPOBOOPOJHOM,
CepHHUCTOM, cepHOM, a30THOM, docdopHOl, KpeMHHEeBOW, yrosbHOH. Ocobbie
XUMUYeCKre CBOWMCTBA KOHIIEHTPUPOBAHHOW CepHOM U a30THOM KHCJIOT.

[TonyueHue KUcIOT

4.9

OO01Me XMMHUYeCKHe CBOMCTBA CpeiHUX cosiel. [TosyueHue conei

4.10

HOJ’Iy‘JE‘HI/Ie, CO6I/IpaHI/Ie, pacCiio3HaBaHue BOAOPOAd, KHUC/I0POAd, dMMHAKA,

YT7IeKUCJIOTO Ta3a B 1abopaTopuu

4.11

[TonyyeHre aMMHaKa, CEPHOM M a30THOW KUC/IOT B TIPOMBIILIEHHOCTU. OO1ue




CII0COOBI MoJiyueHus MeTaJ1JioB

4.12

I'eHeTHuyeckas CBSI3b MeXAYy K1dCCdMHU HEOPraHUYeCKUX COG,[[I/IHGHI/If/'I

Xymurueckue peaKuuu

5.1

Knaccudukaiysi XMuMA4YeCKUX peakiyil M0 pa3/idyHbIM MpU3HAKaM: M0 YUCIY U
COCTaBy Y4YaCTBYIOIIUX B peaki[Mu BelecTB, IO TerioBoMy 3(dexTy, Mo

M3MEHEHHMIO CTelleHeld OKUC/IeHHs XUMUUEeCKUX 3/IEMEHTOB

5.2

TeroBoit 3 deKT XUMUUeCKol peakijuu, TepMOXUMHUYeCKUe YpaBHeHUs. JK30-

Y 5HJ0TepMUYecKre peakliu. TepMoXumMuuecKue ypaBHeHUsI

5.3

OKMC/IUTe/IbHOBOCCTAaHOBUTEIbHBIE peakiun. Oxuc/IuTe/IM U BOCCTaHOBUTEJIH.
HpOU"ECCLI OKHCJ/IEHUA u BOCCTAHOBJIEHHA]. BHEKTPOHHBIﬁ OanaHC

OKHC/IUTE/TbHOBOCCTAHOBUTE/IbHOU peakun

5.4

Teopus 371eKTPONIUTAYECKOU AucCcoLMatiii. KaTMOHBI, aHUOHBL. DJIeKTPOJIUTEI U

He3/1eKTpoJUThl. CUTbHBIE U C/1abble 3/1eKTPOUThI. CTerneHb AUCCOIUALINU

5.5

PeaKL[I/II/I MOHHOIO OOMeHa. ¥YC/I0OBUS MMPOTEKAHUA peaKL[I/Iﬁ HOHHOI'O O6M€Ha,

T0JIHbIE U COKpAllléHHble MOHHbIE YDaBHEHUS peakLuii

Xumus U OKpysKaroljas cpeza

6.1

BewjectBa ¥ MaTepuasnbl B TOBCEIHEBHOW >KM3HU 4YesioBeKa. be3omacHoe
HCII0/Ib30BaHHe BeIeCTB M XUMUUECKHUX peakldid B Jy1abopaTopuu U OBITY.

HepBaﬂ TMOMOIIb IMMPHU XMMUUECKHUX 0KOrdX U OTPABJ/IEHUAX

6.2

XyWMHUUeCKOe  3arpsi3HeHUe  OKpY’Kawlleld cpefbl  (KUC/IOTHbIE — [TOXKIH,
3arpsi3HeHVe TIOUBBI, BO37lyXa W BOJOEMOB), CTMOCOOBI ero TpeAoTBpaIlleHUs
[MpenenbHass fomyctumasi KoHueHTpauus BeiectB (IIJK). Ponp xumuu B
peIlleHUH  SKOJIOTHUeCKHX TMpobseM. YcujeHuWe TIAPHUKOBOTO 3¢deKTa,

paspyliieHre 030HOBOT'O CJIOS

6.3

[TpumeHeHue cepbl, a30Ta, Gocdopa, yriepozia, KpeMHUsI U UX COeIMHEHUM B
ObITY, MeAWI[MHe, MPOMBIIUIEHHOCTH W CeIbCKOM XO03sicTBe. [IpumeHeHue
MeTa/UyIOB U CIUIaBOB (CTajb, YYTYH, [JIOpPaJOMUHUMA, OpoH3a) B OBITY U
MPOMBILILJIEHHOCTH UX coefuHeHU. [ToHATHe 0 KOPpO3WU MeTasljioB, OCHOBHbIE

Croco0bl 3aIUThI UX OT KOPPO3UH

6.4

[TpvposHble MCTOYHUKM YT/I€BOJOPOAOB (yrosib, MPUPOJAHBIA ra3, He(Tb),

MIPOAIYKTHI UX TiepepaboTKy (0eH3MH), MX POJib B OBITY U TIPOMBIIILJIEHHOCTH

6.5

HepBOHaI—IaJIbeIe MOHATHST 00 OpPraHNYeCKrWX BeIeCTBaX KdK O COeJMHEHHAX
yrjiepoja (METaH, 3TaH, 3TU/IEH, all€TU/IEH, 3TaHO/I, IVIMLIEPUH, YKCYCHAsA KI/ICJIOTa).

TToHsiTHe 0 GMOJIOTMYEeCKH BayKHBIX BeIIeCTBaX: )KUPax, Oeikax, yriaeBojax — M UX




POJIA B )KM3HU UEJIOBEKA

7 Pacuértsbr:
7.1 1o opmy/iaMm XMMHUYECKUX COeJMHEeHUIN
7.2 Macchl (MaccoBOM) [10/1d PaCTBOPEHHOIO BellleCTBa B pacTBOpe
7.3 110 XMMUYeCKUM YDPaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

MHTEPHET
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