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INOSICHUTEJIbHAS 3AIINCKA

[TporpaMMa MO XWUMHUHM Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TpeOOBaHMII K pe3y/JbTaTaM OCBOEHHSI OCHOBHOMU
obOpa3oBaTreTbHOM MIPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHus, TTPe/iCTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OcHOBe (beaepanpbHOM pabouell ITPOrpaMMbI
BOCTIMTAHUS U C YUYETOM KOHIIETIMH MPeTio/laBaHusl yueOHOro mpeameTa « XUMUs»
B 00pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoit @eznepariui.

[TporpaMMa 1o XUMHMU [aéT TIpe/iCTaB/ieHWe O Liesisix, obiledl cTpaTeruu
oOyueHusi, BOCIMTAHHUSI W pa3BUTUA OOYYAIOIIUXCS CpeACTBaMH yueOHOTro
npefMeTa,  yCTaHaBIMBaeT  o00si3aTe/lbHOe — TIpeMETHOe  COjiep>KaHue,
TpelyCMaTpUBaeT pacrpejie/ieHde ero IT0 KjJaccaM W CTPYKTYPUpPOBaHHE TI0
pa3zesaM M TeMaM TMpPOTrpamMMbl 1O XUMHH, OIpefesisieT KOIUUeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTUKH CoJieprKaHus, PEKOMEH/[yeMYI0
10C/IeIoBaTe/IbHOCTh ~ U3YUeHWS] XUMHM C  Y46TOM  MEXKIpPeAMEeTHBIX U
BHYTDUIIPEIMETHBIX  CBsI3eM, JIOTUKA y4eOHOTO  TIpOIjecca, BO3PACTHBIX
ocobeHHOCTell OOyuarol[uXcs, oOrpejensieT BO3MOXXHOCTM TIpegMeTa  Jjis
peasu3aiiyd TpeboBaHWI K pe3y/bTaTaM OCBOEHHS OCHOBHOUM 06pa3oBaTe/bHOU
TIporpaMMbl Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3ysibTaTaM 00yueHHus XMMUU Ha YPOBHe 1ieJiell M3ydeHus rpeiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH 00ydYarollerocss Mo OCBOEHUIO
yueOHOr0 Co/lep>KaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW i (OpPMUPOBAHUS MUPOBO33PEHUS
oOyuarollerocsi, ero mpezCcTaB/eHui 0 MaTepUaJbHOM eJUHCTBE MHPA, BaXKHYIO
ponb urparoT (opMupyeMble XUMHel Tpe/CTaBAeHUs] O B3auUMOIIpeBpallleHUsIX
SHeprui W 00 SBOJIIOI[MH BEIeCTB B IIPUPOJe, O IMyTSIX pelleHus T100ambHBIX
npo0sieM yCTOMUYMBOTO DPA3BUTHSI UeJIOBEUECTBA — ChIPHEBOM, SHEPreTHUecKOowu,
TIUIIeBOM M 3KOJIOTHYeCKor 6e301macHOCTH, TIpo0JieM 3/[paBOOXpaHeHHMS.

N3yueHue xvumuu:

CcriocoOCTByeT  peanu3al[dd  BO3MOXKHOCTEM  /IJIT  CaMOpa3BUTHUS |
dbopMUpoBaHys KyIbTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOPMHPOBAHUE MBIIUIEHHS W TBOPUECKHUX CIOCOOHOCTeH
o0Oyuaroluxcs, HaBbLIKOB WX CAMOCTOSITeJbHOW y4yeOHOW  /leATenbHOCTH,
9KCTIePUMEHTAIbHBIX W HCCIe/IOBaTe/IbCKMX YMeHUH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B PO eCCOoHaMbHOMN e Te/TbHOCTH;

3HaKOMHUT CO CITeli(UKONW HAyYHOTO MBIIUIeHUs, 3aK/IafbiIBaeT OCHOBBI
1[eJIOCTHOTO B3TJIsiZia Ha eJMHCTBO TIPUPO/IbI U UesioBeKa, SIBJISIeTCSI OTBETCTBEHHBIM
3TarioM B POPMHUPOBAHNY eCTeCTBEHHO-HayYHOH rPaMOTHOCTH 00YJarOIXCs;



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
CUCTEeMHOr0 ToAxoja K eé usyuyeHuro. CojepykaHue CKIaAbIBaeTC 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
Pa3HOr0 YPOBHS:

~ aTOMHO-MOJIEKYJISIPHOTO YUeHUsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

- [lepuoguyeckoro 3akoHa /1. 1. MeHpeneeBa Kak OCHOBHOI'O 3aKOHa XWUMUY;

- y4eHUs1 O CTPOeHUU aTOMa U XUMUYEeCKOM CBSI3Y;

- TMpeAcTaB/ieHU 00 3/IeKTPOJIMTUYECKOW [AWCCOLMALIMA  BeIlecTB B
pacTBOpax.

TeopeTnyeckre 3HaHWS PpPAacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TOJIyYeHHBIX U OCMBICTIEHHBIX (DAKTOB, pa3BUBAIOTCS MOC/Ie0BaTeNbHO OT OJHOTO
YPOBHSI K [IDYrOMY, BbINOJIHSIA (GYHKIUM OOBSCHEHHS W TIPOrHO3UPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOYKHOCTEM TPaKTUUeCKOTro MPUMeHeHUs U TOTyueHUst
M3yuaeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMUPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/ISIIOLe HayYHOU KapTUHBI MHpa B JIOTUKE
eé CUCTeMHOW MPUPOJbI, LIEHHOCTHOTO OTHOIIEHWs] K HayuyHOMY 3HaHUI0 W
MeTOJaM MO3HaHWS B Hayke. V3yueHue XWMHM TMPOMCXOJUT C TpPHBJIEUEHUEM
3HaHWU W3 paHee W3yueHHBIX y4eOHBIX TpeAMeTOB: «OKpY/Karoluii MUD»,
«buonorus. 5-7 knaccbl» U «Pu3MKa. 7 Knacc».

[Ipy wu3yuyeHUH XUMUU TIPOMCXOAUT (POPMUpPOBAHWE 3HAHUU OCHOB
XUMHUECKON HayKd Kak 00/1acT COBPEMEHHOTO0 eCTeCTBO3HAaHMS, MPAKTHUeCKOH
JleATeJIbHOCTU YeslioBeKa M KakK OJHOTO W3 KOMIIOHEHTOB MUPOBOW KY/IbTYPBI.
3azjaua yuyeOHOro mpeameTa COCTOUT B (DOPMHUPOBAHWMK CHCTEMbl XUMHYECKUX
3HaHUW — Ba)KHEUIIMX (PAaKTOB, MOHSTHM, 3aKOHOB U TEOPeTUUECKHUX TO/I0’KEeHUH,
JOCTYIHBIX 0000I1I[eHHT MHUPOBO33PDEHUECKOTO XapakTepa, s3blKa HayKH, B



NMpUoOIlleHNd K HayyHbIM MeTOJaM T[I03HaHUSI TIPU U3yUeHWW BeIecTB U
XUMUYECKHX peaklui, B (()ODMUPOBAHUU U Pa3BUTUM MO3HABaTeIbHbIX YMEHUN U
WX TIpUMEHEHHWH B YyueOHO-TIO3HaBaTeNbHOW W yueOHO-HCC/Ie[j0BaTeTbCKOM
JesiTe/IbHOCTA, OCBOEHMM TIpaBU/ 0Oe30macHOTo obpallleHusi C BeIllecTBaMU B
TOBCEeJHEBHOM >KH3HHU.

[Tpu u3yueHUM XWMUW Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHUs BaXKHOE
3HaueHHe MMPUOOpPesTH TaKue 11e/TH, KaK:

- (opmMupOBaHUe WHTE/JIEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo0bpa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIDUHSITUIO pellleHuH,
CriocobHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YCIOBHUSIM KU3HHY;

-  HarpaB/IeHHOCTb 00yyeHHWss Ha CUCTeMaTMueCcKoe TMpHOOIeHMe
o0Oyuaroluxcsd K CaMOCTOSITE/IbHOM I103HaBaTe/IbHOW JesITe/IbHOCTA, HayYHBIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIUM MOTHMBAIMIO W pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

- obecrieueHure yCI0BHUM, CTIOCOOCTBYIOIIUX TTPHOOpeTeHHI0 00yJYaroIMMHCS
OTbITa pa3HOOOpa3HOl [eATeNbHOCTH, TO3HAHUSI U CaMOTIO3HaHUs, KIHOUeBbIX
HaBLIKOB (K/IFOUEBBIX KOMIIeTeHIMii), UMeIOI[UX YHUBepca/jbHOe 3HaueHue [jIst
pa3/IMUHbIX BUZIOB [leATe/TbHOCTY;

- (opmupoBanne o001jeli (PyHKIMOHA/LHONH W  eCTeCTBeHHO-HAay4YHOMU
rPaMOTHOCTH, B TOM UHC/JIe YMeHUW OOBACHATb U OLIeHWBATb SIBJIEHUS
OKDY’Kalolllero MUpa, MCTOJb3ysl 3HAaHUS W OMbIT, TOJIydeHHbIe TIPH H3yUeHUH
XUMHH, TIPUMEHSTb WX TIPU pellleHud TIpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPYZAOBOM JeATebHOCTY;

- ¢opmupoBaHue y 0O0yuarolMXcsg TyMaHUCTUUECKUX OTHOIIeHUH,
MOHUMAaHHWsl LIEHHOCTU XUMMWUeCKUX 3HaHWW [ijid BbIPAOOTKM 3KOJIOTHUYECKH
1[e/1eco00pa3HOro TIOBe/leHUsI B OBITY W TPY/AOBOM JeSTEIbHOCTA B LIEJSX
COXpaHeHMs CBOETO 3/J0POBbS U OKPY’Karolliel MPUPOJHOM CpeJibl;

- pa3BUTHEe MOTHBAILMU K OOy4YeHUIO, CIIOCOOHOCTel K CaMOKOHTPOJIIO U
CaMOBOCITMTAaHUIO HAa OCHOBe YCBOeHUsI 0O0llleue/ioBeYeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Mpodusisi ¥ HarpaB/IeHHOCTH JalbHenIero
o0yueHwusl.

OO0iijee YHCIO YacOB, OTBEAEHHBIX [JIi W3yUeHUS] XUMHUHU Ha YpPOBHE
OCHOBHOTO 0011lero obpa3oBaHusi, coctaBseT 136 yacoB: B 8 knacce — 68 yacoB (2
yaca B HeJlesTt0), 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.

KommuectBo BerectBa. Mose. MossipHass Macca. B3avMoCBs3b KO/IMUeCTBa,
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). Okcuzabl. IIpumMeHenue Kucmopozaa. CriocoObl



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. XMMHYeCKHe CBOMCTBA BoAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B JKA3HU uesioBeka. KpyroBoport BoAbl B TIpupo/e.
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
(B3aMMOJeNCTBME C MeTa/l/laMd, HeMeTallJlaMH, LieqodyaMu). XJIOPOBOZAOPOL.
ConsiHasg KWCJIOTa, XUMUYECKWe CBOMCTBA, TMOyuyeHWe, MpuMeHeHue. [lelcTBUe
XJiopa U XJIOPOBOZIOPO/la Ha OpraHU3M uYejioBeKa. BakHellve X/IOpUAbI U UX
HaxoKJeHue B IPUPOJE.

O61ast xapakrepuctuka 3meMeHTOB VIA-rpymmbl. Oco6eHHOCTU 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.

OO0i1jasi xapakTepucThKa 3/ieMeHTOB VA-rpyrimbl. OcobeHHOCTU CTpPOeHHs
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 dpochopHasi Kucaora, Pusnueckre U XuMAUeCKre CBOMCTBa,
nosiyuenue. Vcrionb3oBaHue (hochaToB B KauecTBe MUHEPATbHBIX YA00PeHUH.

OOb1ijasi xapakTepucTuKa 37eMeHTOB [VA-rpymmbl. OcoOeHHOCTH CTPOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWsl.  YTJepof,  a/IOTPOITHbIE
MoAUGUKalUYM, paclpocTpaHeHue B Tpupofie, Gu3Myeckve U XUMHUUeCKHUe
cBoiicTBa. Afcopbimsi. KpyroBopot yrieposa B npupoge. OKCHBI yTiepofa, Uux
du3nueckue ¥ XUMHUYECKWe CBOWMCTBa, /[E€UCTBME Ha >KUBble OpraHU3MBbI,
roJiyueHrue U TIpUMeHeHHe. DKojiorhueckre mnpobsieMbl, CBsi3aHHblE C OKCHIOM
yrnepoaa (IV), rumotesa T/100anbHOTO TIOTEIVIEHWS KAMMaTa, ITAapPHUKOBBIN
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
okcuge kpemHus (IV) u kpemHueBor Kuciiote. CHAIMKaThI, UX UCIOJIb30BaHUE 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, TUAPOKCH/IBI U couu Kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOTyUYEeHHE.

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
(IT) u »xene3za (III), meau (II), HabOgeHWe U OTMMCaHHe TTPOLIECCOB OKpAITMBaHMUS
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
JeiTeTlbHOCTU IO  TOJYYEHHI0O HOBOTO 3HaHWs, €ro MWHTeprpeTaLuH,
1IpeoOpa30BaHKIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX Y HOBBIX CUTYyaI|HsIX.

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

JOJDKHBI OTpaXkKaTb C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUI:

® pacKpbIBaTb CMBICJI OCHOBHBIX XMMHYECKUX TMOHSATUW: aTOM, MOJIEKYJIa,
XMMUUECKHH 3JIEMEeHT, TMPOCTOe BeIeCTBO, C/I0XKHOe BeIeCcTBO, CMeCh
(oHOpO/HAst U HEOJAHOPOAHAsT), BaIEHTHOCTb, OTHOCUTE/IbHAsE aTOMHAasi U
MOJIeKyJisipHasi Macca, KOJIMUeCTBO Bell[eCTBa, MOJIb, MOJIsIpHasi Macca,
MaccoBasi 0/Isi XMMAYeCKOro 3jieMeHTa B COeIMHeHUH, MOJISIPHbIN 00BEM,
OKCH/I, KUCJIOTAQ, OCHOBaHHWe, CO/b, 3JIEKTPOOTPHIaTe/JbHOCTb, CTeleHb
OKHCJIeHUS, XWMHWYecKas peaklys, KaacCU(PUKaLUsl peakLuil: peakluu
COe/lMHEHUs], peaklUWd pa3/io’KeHUs, peakldd 3aMellleHus], peakLuu
oOMeHa, 9K30- U H/I0TepMHUYEeCKHe peakliu, TeroBoi 3(deKkT peakijuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJI0OM aTOMa, aTOMHasi OpOuTa/b, pajguycC
aToMa, XUMHUecKasi CBsi3b, TIOJIIpHAsi U HeIoJ/sipHasi KOBaJieHTHasl CBSI3b,
VIOHHasl CBfI3b, MOH, KATUOH, aHWOH, pPacTBOpP, MAacCOBasi [OJisi BelleCcTBa
(mpoLieHTHAas1 KOHL[eHTpaL1s1) B paCcTBOPe;

® WUIIOCTPHUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX TIOHATHH U
TIPUMEHSITh 9TH TIOHSITUS TIPY OTTMCAaHUH BeIIeCTB U UX MpeBpallieHui;

® JCIO/b30BaTh XHWMHWYECKYI0 CHMBOJIUKY [/ COCTaBiaeHUsi (hopmyJi
Bell[eCTB U ypaBHEHUI XUMUUeCKUX peaKIuii;

® ornpeje/STh BaJleHTHOCTh aTOMOB 3/IeMEHTOB B OMHApHBIX COeJIUHEHUSX,
CTelleHb ~ OKHC/IeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAVHEHUsX,
TIPUHA/IJIE)KHOCTh BEIeCTB K OMpefenéHHOMY K/acCy COeAUHEHWMH Mo
dbopmynaMm, BHJ XUMHYECKOW CBsi3U (KOBajleHTHass W HOHHas) B
HeopraHWYeCcKUX COe/UHeHUsIX;

e packpeiBatb cMbica [lepuoguueckoro 3akoHa [I. WM. Mengesneesa:
JIEMOHCTPUPOBaTh TMOHMMaHWe TepUOANYEeCKOM 3aBUCUMOCTHA CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT WX ToJyiokeHUs1 B [leproanueckoid cUCTeMe,
3aKOHOB COXpaHEHUsI MacChl BeIleCcTB, MOCTOSSHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOrajjpo;

® ONMUChIBAaTb W XapakTepu3oBaTb TabiuuHyto ¢Gopmy I[leproanueckoit
CUCTEMBbI XMMHUUYECKUX 3JIeMEHTOB: pa3/duyaTb TIOHSITUSI «TJlaBHast
noarpyra (A-rpyrra)» U «rmobouHas noArpynma (b-rpymma)», Masbie U
Oosbllie TIepUOAbI, COOTHOCHTH 0003HaueHWs, KOTOpble WMEIOTCS B
Tabsuie «[lepuoguyeckass cucTeMa XUMHUeCKux 3yiemeHtoB [, U.
MeHzenieeBa» C UMCJIOBBIMU —XapaKTePUCTUKAaMU CTPOEHHUsI aTOMOB



XUMUUECKHX 37IeMeHTOB (COCTaB U 3apsiji sifipa, o0iijee Unco 3/1eKTPOHOB
Y pacrpejeneHue Ux 1o 3JeKTPOHHBIM CJI0SIM);

K/IaCCU(ULIMPOBaTh XUMUUECKHe 37IeMeHThbl, HeOpraHuyeckue BellecTBa,
XUMUYecKrde peakiuy (M0 YUCIY Y COCTaBY y4YaCTBYIOIIMX B peaklyud
Bell[eCTB, TI0 TeryIoBOMY 3(PdeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIe XWMHUeCKHe CBOMCTBA BeIeCTB
pa3/IMUHbIX K/IaCCOB, MOATBEP)K/asi ONMMCaHUe TIPUMepaMKu MOJIEKYISIPHbIX
yPaBHEHHI COOTBETCTBYIOLMX XUMUUECKUX PeaKLIUi;

MIPOrHO3UPOBAaTh CBOMCTBA BELECTB B 3aBUCUMOCTU OT UX KauyeCTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TIDOT€KaHUSI XUMHWYECKUX T[peBpalljeHuli B
pa3IMYHbIX YCIOBUSIX;

BBIUUC/IAT OTHOCUTEJIbHYI0 MOJIEKYJ/IIDHYIO M MOJISIPHYHO ~ MaccChl
Bel[eCTB, MAaCCOBYK [I0JIF0 XHWMHUUYECKOro 37emMeHTa 1o (opmysie
COeJMHEeHUs], MaCCOBYIO /IO/TIO BelljeCTBa B PAaCTBOPe, MPOBOJUTL PaCUEThI
10 YpaBHEHHI0 XMMUUEeCKOW peaki[uy;

TIPUMEHSITh OCHOBHbBIE Orepaliy MbICIUTE/IbHOM AesiTeTlbHOCTA — aHau3
YU CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMaTHU3aI|io, K1acCH(UKAIUIO,
BbISIBJIEHVE TIPUYUHHO-C/I€ICTBEHHBIX CBS3€M — [/ U3Y4YeHUs CBOKMCTB
BEll[eCTB U XWMUUECKMX peakiui, ecTeCTBeHHO-HayuyHble MeTO/bI
Mo3HaHUs — HabMoeHue, U3MepeHUe, MO/leIMPOBaHUe, SKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

clefoBaTh  MNpaBWiIaM  TOJb30BaHUS ~ XWMHUUECKOW  TOCYJOu U
nabopaTopHbIM 000py/OBaHHMEM, a TakKe IIpaBWIaM oOpailleHus C
Bell[eCTBAMU B COOTBETCTBUM C WHCTPYKI[USIMA TI0 BBITIOJHEHUIO
nabopaTOPHbIX XWMHUUYECKHUX OIBITOB TI0 TIOAy4YeHHI0 U COOMpaHHI0
ra3oo0pasHbIX BemlecTB (BOAOpOAa U KHMC/IOPO/a), TPUTOTOBJIEHHIO
pPacTBOPOB C OMpe/ie/IEHHOM MacCOBOM J/lo/ieli PaCTBOPEHHOIO BeIlleCcTBa,
M7IaHUpOBaTb U TMPOBOAUTH  XUMMUECKHMe  SKCIIEPUMEHThI  TI0
pacIio3HaBaHHIO PACTBOPOB Llje/I0Yei U KUCJIOT C MTOMOLIbI0 UHUKAaTOPOB
(makmyc, beHondTanenH, METUIOPaHX U APYTHeE).

K koH1y 00yueHust B 9 K/acce ripeMeTHbIe pe3y/bTaTbl Ha 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEeHH:

pacKpbiBaThb CMBIC/T OCHOBHBIX XUMHWYECKUX TIOHATUNM: XUMUUYEeCKUn
3jIeMeHT, aTOM, MOJeKy/a, WOH, KaTWOH, aHWOH, TPOCTOe BelllecTBo,
C/I0)KHOE BeIlleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPULATebHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasi peakijys, XUMUUecKasi CBsi3b, TeIJIOBOM 3(PdeKT
peakiuv, MOJb, MOJIAPHBIA  O0BEM,  PpacTBOp,  SIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOIUTUUECKAsi AUCCOLMALUs, peaklUUd HOHHOTO
oOMeHa, Karaiu3aTop, XUMUUYeCKOe PpaBHOBecHe, oOpaTHUMble U



HeoOpaTUMble peaki[iH, OKHC/IWTeTbHO-BOCCTAaHOBUTE/IbHbIE DeaKIuH,
OKUC/IUTE/b,  BOCCTAHOBUTE/b,  OKUCIEHWE W  BOCCTAaHOBJIEHUE,
a/uioTponusi, am(OTepHOCTh, XMMHUUeCKasi CBSi3b (KOBaJieHTHasi, UOHHasl,
MeTa//TMyecKasi), KpUCTa/UTMYecKasi peInéTka, KOppO3usi MeTaJljIoB,
CT/IaBbl, CKOPOCTb XWMHWYECKOW peakluW, TpefiesibHO [AOIMyCcTUMast
KoHUeHTpauus [1JK BejecTsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS MPY ONMCAHUM Bell[eCTB U UX MpeBpallleHnl;
WCIO/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHHss (opMy
BeIleCTB U YPaBHEHUH XMMUYECKUX peaKLui;

orpejensTh BaleHTHOCTb U CTeleHb OKUC/IEHUS] XUMUUECKUX 37IEMEHTOB B
COeJMHEHUAX pa3/IMYHOrO0 COCTaBa, MPUHAIEKHOCTb BEIIeCTB K
onpe/ie/IEHHOMY KJacCy coelliHeHUWM Mo (opMysaM, BUJ, XUMUUECKOM
CBA3U (KOBajleHTHasl, HWOHHAs, MeTa/uIMueckas) B HeOpraHWuuecKux
COelMHEHUsX, 3apsi/i MOHA M0 XMMHUUYeCKOoN (opMyse, XapakTep Cpeibl B
BOJHBIX PacTBOpax HEOPraHWYeCKUX COeMHEeHWH, TUIl KPUCTa/UTUueCKOu
PeIETKY KOHKPeTHOI'O BeIleCTBa;

packpbiBaTh CMbICa Ilepuopuueckoro 3akoHa [I. V. MenjeneeBa u
JIeMOHCTPHUPOBaTh €ro TOHMMaHWe: OINWCbIBaTh M XapaKTepHU30BaThb
TabsmunHyo ¢opmy Ileproguueckoil CUCTEMbl XUMHUUYECKHUX 3/IEMEHTOB:
pa3nuuarh TIOHSTHSI «T/aBHas ToArpyrma (A-rpymma)» W «mobodHast
nogrpymnmna (b-rpymma)», Manble U OosblliMie TIepUO/bl, COOTHOCUTH
o003HaueHWs1, KOTOpble WMEITCSI B TIepUOAUYECKOM Tabsuie, C
YMCJIOBBIMU ~ XapaKTepUCTUKAMM  CTPOEHUsI  aTOMOB  XUMMUECKUX
3/ieMeHTOB (COCTaB U 3apsj sifpa, o0llee YUC/IO 3/IeKTPOHOB U
pacripefiejieHe WX TI0 37eKTPOHHBIM CJI0sSIM), OOBSICHATH 0OIIMe
3aKOHOMEPHOCTU B M3MEHEHHWU CBOWCTB 3/IEMEHTOB U WX COEAVUHEHUU B
ripefiesiax MaJibIX MepPUO/IOB U TJIaBHBIX MOATPYIMI C YYETOM CTPOEHUS] UX
aTOMOB;

K/IaCCU(ULIMPOBATh XMMHUUECKHe 3/IeMeHThbl, HeOpraHuuecKue BelllecTBa,
XMMUUeCKre peakiuu (M0 UMC/Iy M COCTaBy YUYaCTBYIOU[MX B peaKluu
Bell[eCTB, MO TerioBoMy 3(¢deKTy, Mo U3MeHeHUI0 CTereHell OKUC/IeHUs
XUMUYECKUX 3/IEMEHTOB);

XapaKkTepu3oBaTh (OMUChIBaTh) 0O0IIMe U crelUUuecKre XUMHUUeCKHe
CBOMCTBAa TIPOCTBIX UM CJIOXKHBIX BeLeCTB, TMOATBepPXKJasi OIHCaHHe
NpUMepaMU MOJIEKY/ISIDHBIX U HOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XMMUUECKUX peakLvi;

COCTaBJ/IATb ypPaBHEHUSI 3J€KTPOJUTHUYECKOW [UCCOLMAalMU  KHUCJIOT,
1[e/I0Yer U COJeH, MOJIHbIe M COKpall|éHHbIe YPaBHEHUs PeaKI[uid MOHHOTO



oOMeHa, ypaBHeHUs peakiui, TMOATBEP)KAAIIINX CyIleCTBOBaHHe
reHeTUYeCKOU CBSI3W MeK/y BellleCTBaMM Pa3/IMUHbIX K/1aCCOB;
pacKpbiBaTh CYIIHOCTb OKHC/IWUTETbHO-BOCCTAHOBUTE/BHBIX  peakl[ui
TIOCPEeZICTBOM COCTaBJIEHUS 3/IEKTPOHHOTO OasaHca 3TUX peakijui;
TPOTHO3UPOBAaTh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT WX CTPOEHUS,
BO3MOJKHOCTM TIDOTE€KaHUsI XMMHUUYECKUX TpeBpallleHuil B Pa3/UuUHbIX
yCJIOBUSIX;

BBIUMC/ISITb  OTHOCUTE/bHYIO MOJIEKY/ISIDHYIO UM MOJISPHYH) — MacChl
BeL[eCTB, MAaCCOBYI [IOJIF0 XMMHYECKOrOo 3/7eMeHTa mo (opmysie
COeIMHEHNsI, MaCCOBYIO [IO/TFO BellleCTBa B PaCTBOPE, MPOBOJIUTh PaCUYEThI
10 YpaBHEHHIO XMMHUUECKOM peakl[uy;

cobmojaTh  TpaBW/a  TIO/Ib30BaHUS ~ XMMUUYECKOW  TOCyAoH U
nabopaTopHbIM 000py/IOBaHWEM, a TakkKe IIpaBW/a OOpaIleHusi C
BellleCTBAMA B COOTBETCTBUM C HWHCTPYKLMSIMA [0  BBITOJHEHUIO
nabopaTopHbIX XWUMHWUECKHUX OITBITOB TIO TIOJNyUeHHI0O W COOMpaHHIO
ra3000pa3HbIX BelecTB (aMMHaKa M YIIeKHUC/IOTO rasa);

MPOBOJUTh  peakUWW, T[OATBEP)KJAolle  KauyeCTBEHHbIM  COCTaB
Pa3/IMYHBIX BeIeCTB: pPacrio3HaBaTh OMBITHBIM MyTEM XJIOpUA-, OpOMU-,
voaua-, KapboHat-, docdar-, cuiMkaT-, CcynbdaT-, THIPOKCUA-UOHBI,
KaTMOHbI aMMOHUSI U HMOHBI U3yYEeHHBbIX MeTa/I/IOB, MPUCYTCTBYHOLIME B
BOJIHBIX PaCTBOpax HeOPraHUUeCKUX BelleCTB;

TIPUMEHSITh OCHOBHBIE Olepaly MBICJIUTE/IbHOM AesiTelbHOCTA — aHau3
U CHHTe3, CcpaBHeHHe, 0000IljeHre, CUCTeMaTH3alyio, BbIsB/IeHHE
TIPUYMHHO-C/IEICTBEHHbIX CBSI3ed — [/ W3yUeHUs CBOMCTB Bell[eCTB U
XMMUUECKUX peakluli, eCTeCTBeHHO-HayuyHble MeTOJbl TI03HaHUS —
Hab/to/leHre, U3MepeHre, MoOJe/TMpOBaHue, SKCIiepUMeHT (peanbHbIA U
MBIC/IEHHBIM).



TEMATHUYECKOE IVTAHUPOBAHUE

8 KJIACC
KonunyecTBo yacoB
No HaunmMeHoBaHuMe pa3je/ioB " OneKTpoHHbIe (H(POBEHIE)
KonTpo/ibHbIe IIpakTHueckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/bHbIE PeCypChl
pPadoThI padoThI
Pa3zpen 1. IlepBoHavasibHbIe XUMHUYECKHE TTIOHATHUSA
Xumust — BakHasi 00/1aCTh
11 eCTeCTBO3HAHUSA U c ) bubmmoreka IIOK
' MpPaKTUYeCKOU JesiTelTlbHOCTU https://m.edsoo.ru/7f41837c
yesioBeKa
12 BetiecTBa 1 xuMmnyeckue 15 1 bubmmoreka LIOK
' peakLyu https://m.edsoo.ru/7f41837¢
Wroro mno paszeny 20
Pa3zpen 2. [lepBoHayasibHbIe XMMHUUYECKHE TIOHATHUSA
Xumust — Ba)kHasi 00/1aCTh
51 €CTeCTBO3HaHUs U c ) Bubmioreka IIOK
' MpaKTUYeCKOU JesiTelTlbHOCTU https://m.edsoo.ru/7f41837c
yesioBeKa
59 BeruecTBa 1 xummnyeckue 15 1 bubmmoreka LIOK
' peakLuu https://m.edsoo.ru/7f41837c
Wroro mno paszeny 20
Paspgen 3. BaxkHeline npejcTaBUTe/ 1M HEOPraHMUeCKUX BellecTB
31 Bospgyx. Kucnopog. [Tousatue 6 bubmmoreka IIOK
' 00 okcHgax https://m.edsoo.ru/7f41837¢c
3.2 Bogopop.IToHsTHe 0 KUCI0Tax 8 1 Buboteka ITOK




U COMAX https://m.edsoo.ru/7f41837c
33 Bopa. PactBoptl. IToHsitie 06 . bubmmoreka LIOK
' OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
3.4 OcCHOBHBI€ K/1acChl 1 bubmuoreka LIOK
’ HeOpraHWuyecKrx CoeIJMHeHUH https://m.edsoo.ru/7f41837c
Utoro nio pasgeny 30

Pa3fen 4. Ilepuoguueckuii 3akoH U Ilepuosguueckas cucreMa XuMuueckKux 3/1eMeHToB [l. V1. MenjeneeBa. CTpoeHHe aTOMOB.

XuMuueckas cBfA3b. OKHC/INTENbHO-BOCCTAHOBUTE/IbLHBIE peaKiuu

[Teproanueckuii 3aK0H 1

41 [Tepuogrueckas cucrema 7 bubmoTeka LIOK
’ XUMHUUYECKUX 371emeHToB [. 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue aToMa
XHMHUUeCcKasi CBSA3b.
bubmioTeka LIOK
4.2 OkucuTenbHO- 8
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJ/IbHbIE peakLiu1
bubmmoreka IIOK
n 1
TOTO TO PasAey > https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 Bubmmorexa TOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 88
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9 KJ/TIACC

KomnuecTBo yacos JJIeKTPOHHbIEe
HaumeHoBaHue pa3jeioB 1 TeM (uudpossbie)
Ne n/nn KonTposibnbie | IIpakTnueckue
NporpamMMsbI Bcero o0Opa3oBaTe/IbHbIE
paboThI paboTbI
pecypchl
Pa3pgen 1. BeiecTBo U XMMHUeCKUe peakiUuu
11 [ToBTOpEHUe U yri1ybaeHye 3HAaHUH c 1 bubnuoreka LIOK
' OCHOBHBIX pa3/ie/ioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUECKUX 4 Bbubmoteka LIOK
' peaxruii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKast JUCCOLaLs. 8 1 1 bubmuoreka LIOK
' XuMHUYeCcKue peakliuv B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pa3pen 2. HemeTa/l/ibl U UX COe{UHEHUS
51 OO0111ast XxapaKTepUCTHKa XUMUUECKUX 4 1 bubmoteka LIOK
’ sneMeHTOB VIIA-rpymrsl. ['aoreHst https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTeprUCTHKa XUMUUECKUX
2.2 snemeHTOB VIA-rpymrsl. Cepa U eé 6 Bubmiorexa IOK
' pymHet. ©€p https://m.edsoo.ru/7f41a636
COeJIMHEeHUs!
OO0111ast xapaKTepHUCTHKa XUMUUECKUX
2.3 sneMeHTOB VA-rpynmnsl. A30T, docdop u ux 7 1 Bubmorexa LIOK
' PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
CoeIMHeHUs!
OO011jas1 XapaKTepUCTHKA XUMHUUECKUX
2.4 snemeHTOB [VA-rpymmnsl. Yrnepo u 8 1 2 bubmmorexa [JOK
' o Py ’ poA https://m.edsoo.ru/7f41a636
KPeMHUU U UX COelMHeHUsI




Wtoro no paspeny 25
Pa3pen 3. MeTanabl U MX COe/JMHEHUS
3.1 OO011pe CBOMCTBA META/IOB 4 Bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
3.2 BakHeliivie MeTasl/Ibl ¥ UX COeUHEHUs 16 Bubmorexa [JOK
https://m.edsoo.ru/7f41a636
Ntoro no paspeny 20
Paszpen 4. Xumus 1 OKpy’Kawwias cpeja
bubmoteka LIOK
4.1 BemjectBa 1 MaTepuasibl B KU3HU Yesl0BeKa 3
https://m.edsoo.ru/7f41a636
Uroro nio pasgeny 3
PesepsHoe Bpems 3 Bubmiorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68




ITIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
KonunuyecTBo yacos J/IeKTPOHHBIE

No nu¢poBbIie Jlono/IHUTe IbHAA

Tema ypoka KonTposibHble | IIpakTHyeckue
n/n Bcero o0Opa3oBaTe/bHbIE uHdopmanus

padoThI paboThI
pecypchl
ITpegmeTt xumun. Ponb xvumMmuu B
1 JKW3HU uyesioBeka. Temna u 1 Bubmiorexa LIOK
' https://m.edsoo.ru/ff0d210c

Bell[eCTBa

) [TonsiTne 0 MeTOfax rMO3HaHUA B 1 bubnmoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[MpakTrueckast pabota Ne 1
«[TpaBusia paboTel B

3 nabopaTopyuy U MPUEMBI 1 1 Bubmiorexa LIOK

patop P https://m.edsoo.ru/ff0d23dc
obOparieHus ¢ 1ab60paTOPHBIM
000opy/j0BaHHEM»

4 UucTble BelljecTBa U CMeCH. 1 Bbubmoteka LIOK
CriocoObI pa3zieneHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckasi pabora Ne 2

c «Pa3penenue cmecetii (Ha 1 1 bubmuoreka LIOK
TipuMepe OYMCTKY TTOBapeHHOM https://m.edsoo.ru/ff0d28c8
COJTN)»

bubmuoreka IIOK
6 ATOMBI ¥ MOJIEKY/IbI 1
Y https://m.edsoo.ru/ff0d2a6c
XuMUYeckue 371eMeHThl. 3HaKH
bubmioTeka LIOK
7 (CMMBOJ1BI) XMMHUYECKUX 1

3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8




bubmmoreka IIOK

8 [IpocThle U CcnoXHbBIe BeljecTsa
P . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJ/IIPHOE yUYeHHe Bubmorexa [IOK
yp y https://m.edsoo.ru/ff0d2d50
3aKOH I0CTOSIHCTBA COCTaBa

10 Bell[eCTB. XUMUUYeCcKast Bbubmoteka LIOK
(dhopmysia. BajleHTHOCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX 37IeMEeHTOB
OTHOCHTeNbHAsA aTOMHas Macca.

11 OTHOCHTe/IbHasE MOJIEKYJISIpHAs Bubmmorexa [IOK

YIp https://m.edsoo.ru/ff0d323c
Macca

1 MaccoBast 0711 XUMHAYECKOT O Bbubmoteka LIOK
3/IeMeHTa B COeIMHEHUH https://m.edsoo.ru/ff0d350c

13 KonuuectBo Bemjectsa. MoJib. bubmuoreka LIOK
MounsgpHast macca https://m.edsoo.ru/ff0d5230

14 du3nyecKre U XuMruuyeckKue bubmioreka LIOK
AB/IeHUs. XUMHUYeCKasl peakLys https://m.edsoo.ru/ff0d37fa
[Ipy3sHaku 1 ycioBus

bubmmoreka IIOK
15 MPOTeKaHUsl XUMUYeCKUX
. https://m.edsoo.ru/ff0d3a16
peakLuin
3aKOH COXpaHeHUs! MacChbl
16 Bell[eCTB. XUMUUeCKue Bubmorexa OK
HHECTB. https://m.edsoo.ru/ff0d3b88
ypaBHEeHUsI
Boluncienust KonuuecTsa,

17 MacChl BelecTsa I10 bubnuoreka LIOK
ypaBHEHUSAM XUMUUYECKUX https://m.edsoo.ru/ff0d5708
peakLuii

18 Knaccubukaiyss XuMuuecKux bubmoreka [IOK




peakuuii (CoeUHeHUs,
pa3/ioXKeHuUsl, 3aMelleHUs],
obMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — yU&HBIii-

bubmioreka LIOK

19 sHIMKJIOnesucT. O000ILIeH e U
H A H:} https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3alysl 3HaHUN
KonTponbHast pabota Nel o
bubmioTeka LIOK
20 Teme «BelllecTBa 1 XMMHUUeCKHe
https://m.edsoo.ru/ff0d4290
peaknmn»
Bo3gyx — cmech rasos. Cocras
21 Bo3ayxa. Kucnopoa — sneMeHT Bubmiorexa IOK
Ayxd. PoA https://m.edsoo.ru/ff0d448e
v ripocTtoe BelecTBO. O30H
dusnueckure U XUMHUUeCcKre
oy CBOMCTBA KMCJIOPO/ja (peakLuu bubmmoreka LIOK
okucnenwusi, ropenue). [TousTue https://m.edsoo.ru/ff0d4614
00 okcHgax
Crioco06bI 1osTyueHHst KUC/IOPOZA
23 B j1abopatopuu 1 Bubmoteka IIOK
IIPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IprmeHeHure KucIopoza
TerioBoi 3pdeKT XuMHUUecKoi
peakLy, IOHSATHE O
24 TepMOXUMHWUYECKOM YpPaBHEHUU Bubmorexa IIOK
p yP ’ https://m.edsoo.ru/ff0d4790
9K30- Y SHAOTEPMUYECKUX
peakLusx
Tonuso (HedThb, YIroyb U
(11T, y bubmoreka LIOK
25 MeTaH). 3arpsi3HeHue BO3/1yxa,

CTI0COOBI ero rnpeoTBPaIleH s

https://m.edsoo.ru/ff0d4c4a




[MpakTrueckas pabota Ne 3 mo
Teme «[Tonyuenue u cobupanue

bubmuoreka IIOK

26
KUCJIOPO/a, U3yUYeHUe ero https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

Bogopoa — snemeHT v ripocToe
27 BE 'qef:)ﬂfo HaxoxpeHue 1]; Bubmorexa OK
o ) s https://m.edsoo.ru/ff0d4dd0
npupoje
dusnueckre U XUuMHUYeCKHe
28 CBOICTBa BOZOPOJA Bubmorexa LIOK
AOPOAA. https://m.edsoo.ru/ff0d4dd0
ITpumeneHue BogOpOAa
bubmioreka LIOK
29 [ToHaTHE O KHCIOTaX U COJISAX
https://m.edsoo.ru/ff0d50d2

30 Crioco6bI TT0/TyueHust BOAOPO/a bubmuoreka LIOK
B abopatopuu https://m.edsoo.ru/ff0d4dd0
[MpakTrueckas pabota Ne 4 o

31 Teme «ITonyueHue u cobupaHue bubmioreka LIOK
BOZOpOJa, U3yueHue ero https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MornsipHbIii 00bEM ra3oB. 3aKOH Bbubmoteka LIOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruniciienus 00néma,

33 KOJIMYeCTBa BelljecTBa rasa 1o bubmmoreka LIOK
ero U3BeCTHOMY KOJIMYeCTBY https://m.edsoo.ru/ff0d55a0
BeIIeCTBa WK 00bEMY
BbIuncienust 0656MOB Ta30B 110

34 YPaBHEHUIO peakLiii Ha OCHOBe bubnuoreka LIOK

3aKOHA 00BEMHBIX OTHOIIIEHUH
ra3oB

https://m.edsoo.ru/ff0d5708




dusnueckre U XuMHUUYeCKue

bubmuoreka IIOK

35
CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a

36 Coctae ocHoBaHMi. [ToHsITHE 06 bubmmoreka LIOK
WHAUKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.

37 HacelijeHHbIe ¥ HeHaChILLleHHbIe bubnuoreka LIOK
pacTtBopsl. MaccoBast o/ https://m.edsoo.ru/ff0d5b40
BelllecTBa B pacTBOpe
IMpakTrueckas pabota Ne 5 o
TeMe «IIpurorosnenue

38 aCTBOPOB C OMpe/ie/IéHHON bubmmorexa [JOK
P P " \l? A .. https://m.edsoo.ru/ff0d5eba
MacCOBOM Jl0/71el paCTBOPEHHOTO
BellleCTBa»

KonTponbHast pabota Ne2 1o
39 TeMe «Kucnopog. Bomopo Bubmorexa OK
POA. BOAOPOA, https://m.edsoo.ru/ff0d6342
Bopa»

40 OKCHJBI: COCTaB, bubmuoreka LIOK
K/laccudukaliysi, HoMeHK/IaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u xuMuueckKue

- bubmioreka LIOK
41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX
https://m.edsoo.ru/ff0d664e
1 aM(OTepHBIX OKCH/I0B

4 OcHoBaHus: COCTaB, bubmoreka IIOK
KaccudurKalys, HOMeHK/IaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHue U XxumMHUUYeCKHe bubmmoreka LIOK
CBOMCTBa OCHOBAHUM https://m.edsoo.ru/ff0d67ca

44 Kucinotsl: cocTas, bubmioreka LIOK
K/1accudurKalys, HOMeHK/IaTypa https://m.edsoo.ru/ff0dfee?

45 [MonyueHre U XUMHUUECKHEe Bubaroteka IIOK




CBOMCTBA KUCJIOT

https://m.edsoo.ru/ff0dfee2

Conu (cpeaHue): HOMEHKIATYypa,

bubmmoreka LIOK
46 CTI0COOBI MOy UeHHUS,
. https://m.edsoo.ru/00ad9474
XUMUUeCKUe CBOMCTBA
[MpakTryeckast pabora Ne 6.
PerieHne 3KcriepuMeHTaTbHBIX
47 3a7a4 110 TeMe «OCHOBHBIE Bubmmorexa T[OK
A https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTAaHUUECKUX
coeIMHeHU»
['eHeTnueckas CBsi3b Me
48 KJlaccaMu Heo FaHquCI)(KI:IE;(y bubmmorexa [OK
. P https://m.edsoo.ru/00ad9a50
coeJMHeHU
49 O600111eHYE ¥ CUCTeMaTH3alys bubmoteka LIOK
3HaHUM https://m.edsoo.ru/00ad9cb2
KontponbHast pabora Ne3 1o
. bubmioTeka LIOK
50 Teme "OCHOBHBbIE K/1aCChl
o https://m.edsoo.ru/00ad9ela
HEOpPraHUUYeCKHUX COeIMHEeHNN
ITepBble NOMBITKA
£1 K/1acCU(PUKALMU XUMUUECKUX Bbubmoteka LIOK
siemeHTOB. [IoHATHe O Tpymnnax https://m.edsoo.ru/00ad9ffa
CXO/IHbIX 37IeMEHTOB
[TeproanuecKuii 3aKOH U
5 [Teprogyueckas cucrema bubmoteka LIOK
XAMHUUECKUX 3y1emeHToB 1. 1. https://m.edsoo.ru/00ada52c
MengesneeBa
53 [Teprioppl, rpymIibl, NOATPYTIIILI Bubmorexa OK
PHOARL, TPYIHEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB Bubnuoreka IIOK




dTOMHBIX sep. M3oTomsl

https://m.edsoo.ru/00ada342

CTpoeHue 3/1eKTPOHHBIX
000/104eK aTOMOB 3/IeMEHTOB

bubmmoreka LIOK

55
[Tepuoanueckou cucremsl . U. https://m.edsoo.ru/00ada6bc
MengeneeBa
XapakTepycTHKa XMMUUeCKOro
56 3/IeMEHTA 110 er0 MOJIOKEHHUIO B bubmuoreka LIOK
[Tepuoguueckoii cucteme 1. U. https://m.edsoo.ru/00ada824
MeHpeneeBa
3HaueHue [lepyuoanueckoro
57 3aKOHa /i1 pa3sBUTHS HayKU U bubmoreka LIOK
nipakTuku. [. . MeHnpeneeB — https://m.edsoo.ru/00adaS6e
YU€HbIH, Tlefjaror U rpaxJiaHuH
cg OIeKTPOOTPULIATeTbHOCTD Bbubmoteka LIOK
aTOMOB XMMHYEeCKHX 3JIeMeHTOB https://m.edsoo.ru/00adaab8
59 WNoHHas xumurueckas CBsi3b Bubmmorexa IOK
https://m.edsoo.ru/00adac34
60 KoBaneHTtHas noJsisipHas bubmoteka LIOK
XUMUYecKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemosisipHast bubnuoreka LIOK
XUMHUYecKas CBA3b https://m.edsoo.ru/00adaab9
bubmoreka LIOK
62 CreneHb OKUC/IEHUSA nomorexa L
https://m.edsoo.ru/00adae28
63 Okuc/mmreLHO- bubmoreka LIOK
BOCCTaHOBUTE/IbHbBIE peaKLjuu https://m.edsoo.ru/00adb076
bubmioreka LIOK
64 Oxuc/vMTem U BOCCTaHOBUTEIIN
https://m.edsoo.ru/00adb076
65 HToroBast KOHTpOJIbHAsE paboTa Bbubmoteka LIOK




3a KypcC Xxumuu 8 Kiacca https://m.edsoo.ru/00adb486
66 Pe3epBHbIi ypok. O606IIEHNE U 1 bubmmoreka LIOK

CHCTeMaTH3aI[1sl 3HaHUM https://m.edsoo.ru/00adb33c
67 Pe3epBHbIii ypok. O60061IeHe 1 1 bubnuoreka LIOK

cUCTeMaTH3aLus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHbiii ypok. Obo61eHe 1 1 Bbubmoteka LIOK

CHUCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68
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9 KJ/TIACC

Ko/muecTBo yacos JJIeKTPOHHBIE
Ne Jlarta nu¢poBbIe
Tema ypoka KonTposibHbie | IIpakTHueckue
n/n Bcero u3ydyeHHus | oOpa3oBaTe/IbHbIE
paboTbI paboThI
pecypchl
[Teprioanueckuii 3aK0OH.

1 ITepuogrueckast cucreMa 1 bubmoreka LIOK
XAMUYeCKHX 3yiemeHToB /1. U. https://m.edsoo.ru/00adb59e
MeHpeneeBa
3aKOHOMEpPHOCTH B U3MEeHeHUU

N bubmoreka LJOK
2 CBOMCTB XUMUYECKUX 37IEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
NepBbIX TPEX MEPUO/0B

3 Knaccudukariys 1 HOMeHK/aTypa 1 bubmioreka LIOK
HeOpraHuvyeCcKux BelljecTB https://m.edsoo.ru/00adb7e2

4 Buibl XMMHUUeCKO CBSI3U U TUTIbI 1 bubmmoreka LIOK
KPUCTA/VIMYeCKUX PeLIETOK https://m.edsoo.ru/00adbac6
KonrposnbHast pabota Nel 1o Teme

5 «[ToBTOpeEHue U yrayO/ieHre 3HaHUM 1 1
OCHOBHBIX pasiesioB Kypca 8 Kiacca»

6 Knaccudukaiys XuMruueckux 1 bubmoreka LIOK
peakLyii 10 pa3/IMYHbIM NTPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUUECKON

bubnmoreka LJOK
7 peakuuu. [ToHsITHE O TOMOTeHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLysx
[TonsTHe 0 XMMHUYECKOM paBHOBECHH.
p bubmoreka IIOK
8 @aKTOpkI, BJUAOLINME Ha CKOPOCTh 1

XAMHUeCKOH peaKLKH U T10JI0KEHH e

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




XMUMHUUECKOro paBHOBeCHs

OxKuC/IUTe/TbHO-BOCCTaHOBUTETLHEIE

bubnmoreka LJOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopusi 5/1eKTPOIMTUUECKON
10 nccoruav. CUIbHbIE U cy1abble Bubmorexa LIOK
A HaLH. https://m.edsoo.ru/00adcd68
3/1eKTPOJIUThI
11 Houuble ypaBHeHUS peakiii EubmioTexa LIOK
yP peaKiy https://m.edsoo.ru/00add448
XuUMHUuecKre CBOMCTBA KHUC/IOT U
12 OCHOBAaHUM B CBeTe IMpeaCcTaB/IeHUN Bubmiorexa LIOK
pv,q https://m.edsoo.ru/00add5d8
00 3/1eKTPO/TUTHUECKON JAUCCOLIAAI[UM
XuMuueckue CBOMCTBA COJIeH B CBeTe
13 fIpeCTaB/eHuil 00 BubmioTexa LIOK
PEA . https://m.edsoo.ru/00add8b2
3/1eKTPOJIUTUUECKON AUCCOLALINU
14 IToHsiTHE O TUAPOU3E COJIeH Bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06o006111eH1Ee ¥ CCTeMaTH3aL[Us bubmmoreka LIOK
3HAHUU https://m.edsoo.ru/00addd1?2
[MTpakTrueckas pabota Ne 1.
16 «Penienue skcriepuMeHTa/IbHBIX Enbmiorexa LIOK
p https://m.edsoo.ru/00addbfa
3a7iau»
KonTtponbHas paborta Ne2 1o Teme
17 «DJIeKTPOJIMTUUECKAs AVCCOLIUALINS bubmorexa LIOK
p A ML, https://m.edsoo.ru/00addec0
XuvMuyeckue peakliii B paCTBOpax»
OO0111as1 XapaKTepPUCTHUKA raJloreHoB.
N bubmoreka IIOK
18 XuMHn4yeckre CBOMCTBA Ha TIpUMepe
https://m.edsoo.ru/00addfe2
xji0pa
19 XnopoBogopoz. CoJisiHast KUC/IOTa, Bubmoteka IIOK




XHMMHUYEeCKHUe CBOWCTBA, MOyUeHue,
MpUMeHeHue

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

ITpakTrueckasi pabora Ne 2 1o Teme

bubnroreka LJOK

20 «[TonyyeHue cossSTHOM KUC/IOTHI,
B . https://m.edsoo.ru/00ade348
v3yueHue eé CBOMCTB»
Bobiuncnenusi o ypaBHeHUSIM
21 XUMUYECKUX peaki[ui, eciv OfJuH U3 Bubmorexa [JOK
peaKLy, A https://m.edsoo.ru/00ade488
peareHTOB JjaH B U30bITKe
oy, OO0111ast XapaKTepHUCTHKA 37IEMEHTOB bubmmoreka LIOK
VIA-rpymnrsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MogUbUKALIUK CePHI.
73 HaxosxgeHue cepbl U eé coeJMHEHUU bubnuoreka LIOK
B IIpUpo/ie. XMMHU4YeCKre CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBogopos, CTpoeHue, bubmmoreka [IOK
(dbu3nyecKre U XMMUYeCcKre CBONCTBa https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUC/IOTA,
9 bubmoreka LJOK
25 (r3nuecKre U XMMUYeCKHe CBOMCTBA,
https://m.edsoo.ru/00adea28
rpUMeHeHue
XYMHUUeCKHe peaklvy, jieXkaljue B
OCHOBe MPOMBIIIJIEHHOTO Ccriocoba
26 MOTyYeHUs1 CePHOU KUC/IOTHI. bubmmoreka LIOK
XHUMHUUeCKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKpY’Karolllel CcpeJibl CoeIMHeHUIMU
cepbl
57 BbrunciieHre MaccoBoy [J0/1d BbIXO1a bubmioTeka LIOK
MPOJYKTa peakLuu https://m.edsoo.ru/00adec8a
28 OG6i11ast XapaKTePUCTHKA IEMEHTOB BubmoTeka LIOK




VA-rpymmsl. A30T, paclipocTpaHeHue
B IIpUpoze, pusndeckre u
XUMHUYeCKHe CBOMCTBa

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

AMMHUaK, ero ¢usnueckre u

N bubmoreka LIOK
29 XMMUUYeCKre CBOUCTBA, MoJlyyeHue v
https://m.edsoo.ru/00adf004
rpUMeHeHue
ITpakTrueckasi pabora Ne 3 1o Teme
bubnmoreka LJOK
30 «ITonyueHvie aMmmurakKa, U3yueHUe ero
. https://m.edsoo.ru/00adf180
CBOUCTB»
31 A30THasi KUC/IOTa, eé dhu3nueckre u bubnuoreka IIOK
XUMHYeCKHe CBOMCTBa https://m.edsoo.ru/00adf306
W cnonb30BaHre HUTPATOB U COJiel
aMMOHUS B KaueCTBe MUHepaITbHbIX
32 o0OpeHuii. XuMUUeCKoe bubmmotexa OK
YA0OP ' . https://m.edsoo.ru/00adf518
3arpsisHeHe OKpY’Kalolleil cpefibl
COeIMHeHUsIMU a30Ta
®ocpop. Okeup pocgopa (V) u
33 (bocgo pHaH KI/ICAJI((t))Ta (b(blfan(qe)CKHe u Bubmorexa [JOK
P o https://m.edsoo.ru/00adf68a
XUMUUeCKHe CBOMCTBA, MoJyueHre
Ncnons3oBanue (ocdatos B
34 KauecTBe MUHEPAbHBIX y100peHu . bubnuoreka IIOK
3arpsi3HeHUe IPUPOHON Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepop, pacipocTpaHeHUe B
35 npu z 'g g)nmiea(ie Y XUMUYeCcKue bubmmotexa OK
P P A https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcugpl yraeposa, ux ¢pusnueckue u bubmmoreka IIOK

XUMUUYECKUe CBOWMCTBA.

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




OKosoruyeckue rnpobseMsl,
CBsI3aHHbIe C OKcUoM yriaepoga (IV)

i bubnmoreka LJOK
37 YronpHas KUCIoTa U eé conm
https://m.edsoo.ru/00ae006c
[MTpakTrueckas pabota Ne 4 1o Teme

38 "[lonyueHue yrjieKucioro rasa. bubmoreka LIOK
KauecTBeHHas peakiiysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHbIE TIOHATHUS 00
bubmmoreka IIOK
39 OpraHWYeCcKUX BelllecTBax Kak 0
https://m.edsoo.ru/00ae054e
COeIMHEeHUsIX yIyiepoja
40 Kpemnuii 1 ero coejuHeHus bubmorexa [JOK
P A https://m.edsoo.ru/00ae080a
ITpakTrueckasi pabora Ne 5. PerieHue

41 3KCTIepUMEeHTAaIbHBIX 3a7ay 10 TemMe bubmmoreka LIOK
«BakHelie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COeIMHeHUs»

KonTtposnbHas pabora Ne3 1o Teme
N bubmoreka LJOK
42 «BakHeU1IMe HeMeTaslJIbl U UX
https://m.edsoo.ru/00ae0el18
COeIMHeHUSI»
OO0111ast XxapaKTeprUCTHKa XUMUUECKUX
3/1eMEHTOB — MeTaJlJIOB.

43 Merannnueckas CBsi3b U bubmmoreka LIOK
MeTaJlJiInuecKasi KpUcTaaardecKast https://m.edsoo.ru/00ae103e
pemiéTtka. ®usnuyeckre CBOKWCTBA
MeTaJlJIOB

44 XHWMHUUeCKre CBOMCTBA METaslIOB. bubnmoreka LJOK

ONeKTPOXUMUUECKUM PsAJL

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




HaIpsDKeHUH MeTaslioB

OO011re crocobbl MoMyYeHUs
MeTasyioB. CrijiaBbl. BerurcieHus mo

. bubnmoreka LJOK
45 ypaBHeHUSIM XMMUYEeCKUX peakLyu,
https://m.edsoo.ru/00ae1156
€C/TM OJIUH U3 peareHTOB COJIePKUT
MprUMecHu
46 [TonsTre 0 KOPpO3uK MeTalIoB bubmorexa [JOK
pP https://m.edsoo.ru/00ae1278
bubmoreka LJOK
47 eJIoYHbIe MeTaslJIbl
1 https://m.edsoo.ru/00ae14b2
48 OKcHUabl U TUAPOKCUBLI HATPUS U bubnmoreka LJOK
Kanus https://m.edsoo.ru/00ae14b2
49 [IesiouHO3eMe/IbHBIE MeTaJL/Ibl — bubnuoreka LIOK
KaJIbLIUK U MarHuu https://m.edsoo.ru/00ae15e8
N bubmoreka IIOK
50 BakHemiie coeiMHeHNS KaJIbLHS
https://m.edsoo.ru/00ael15e8
51 O06o011IeHMe U CUCTeMAaTH3alUs
3HaHUM
- JKécTKOCTh BOJIBI U CTIOCOOBI eé bubmmoreka LIOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
ITpakTrueckasi pabora Ne 6 1o Teme
53 "JKECTKOCThL BOJBI U METO/BI eé Bubmorexa [JOK
N A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. b K
54 AnromyHUN nbnmorexa IO
https://m.edsoo.ru/00aelc64
55 AmdorepHble CBOMCTBA OKCH/JA U Bubmoteka LIOK
TAIPOKCHA https://m.edsoo.ru/00aelc64
56 JKeneso bubmoreka LIOK




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

Okcuppl, THIPOKCUBI U COMU Keje3a

bubmmoreka LJOK

57
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
cg O06o006111eH1Ee ¥ CCTeMaTH3aL[sT
3HaHUU
Ipaktuyeckast pabora Ne 7. PelieHne
59 3KCIIepUMeHTa/IbHbBIX 3a7ay o0 TemMe bubnuoreka LIOK
«BakHelie MeTanibl U UX https://m.edsoo.ru/00ae3de8
COeIMHeHUs»
Boiuncnenusi mo ypaBHeHUSIM
XMMUUYECKUX peakLUid, eC/I OJJUH U3
60 peareHTOB /JlaH B U30bITKe WU bubmoreka IIOK
COZIEP)XUT npUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0/IM BbIXO/a MPOJYKTa
peaxkLuu
61 O06o011IeHMe ¥ CUCTeMAaTH3al[Us
3HaHUM
62 WToroBasi KOHTpPO/IbHasA paboTa 3a
KypC X¥MuHM 9 Kiacca
63 BeliectBa 1 MaTepuassl B bubnuoreka LIOK
TOBCeJHeBHOM >KU3HU UesloBeKa https://m.edsoo.ru/00ae3f50
64 XHMHUUeCKoe 3arpsi3HeHue bubmioreka LIOK
OKpY’Karolller cpefibl https://m.edsoo.ru/00ae4270
65 Posib xumMuu B pelieHun bubmmoreka LIOK
9K0JIOTUUECKHUX TTPoOIeM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIil ypok. O6061eHMe 1 Bubmoteka LIOK
cUCTeMaTHr3aLus 3HaHUU https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbIil ypok. Ob061eHre 1 bubmoreka LIOK




CcUCTeMaTH3aLus 3HaHUK

https://m.edsoo.ru/00adb33c

68

Pe3epBHbIit ypok. O600I1TIeHME U
CcHCTeMaTH3allysl 3HaHUM

bubnmoreka LJOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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