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ITOSACHUTEJ/IbHASA 3AITNCKA

[IporpaMma MO XWMHMM Ha YpOBHe OCHOBHOro o0O0ijero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
oOpa3oBaTe/ibHOM MTPOrpaMMbl OCHOBHOT'O 0011iero 00pa3oBaHusi, Mpe/iCTaBIeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil IPOrpamMMeI
BOCITUTAHUS U C YUETOM KOHIIETII[HH TIpero/laBaHusi yueOHOTOo rpeaimMeTa « XUMUSI»
B 00pa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoii degeparym.

[MporpaMma 1o XWMUUM JaéT TIpe[CTaB/ieHWe O 1ieJisix, 0Oleil cTpaTeruu
oOyuyeHHMs,, BOCIMTAaHWS M Ppa3BUTHS OOYYArOI[UXCS CpeJACTBAMHM y4ueOHOro
npeJMeTa,  yCTaHaB/luWBaeT  00si3aTesibHOe — TIpeJMeTHOe  COjiep’KaHue,
npelyCMaTpUBaeT pacrpe/ie/ieHde ero IO KjaccaM U CTPYKTYpPUpOBaHHUe T10
pa3fieslaM ¥ TeMaM [IpOrpaMMbl T0 XUMHH, OIpefie/isieT KOJIUUeCTBeHHble U
KaueCcTBeHHbIe XapaKTepUCTUKHU coJlep>KaHus, PEKOMEH/YeMYIO
1OC/Ie/IOBAaTeIbHOCTb ~ W3YUeHUsI XUMHUM C YUETOM  MEXIIpeAMETHBIX U
BHYTPUITPEIMETHBIX ~ CBs3eM, JIOTUKA y4yeOHOTO  TIpoIjecca, BO3PaCTHBIX
0cobOeHHOCTe OOyuarol[uXcs, oOrpejenseT BO3MOXKHOCTH TIpefMeTa  JJis
peanu3anui TpeOOBAaHMM K pe3y/ibTaTaM OCBOEHMs OCHOBHOW oOpa3oBaTebHOM
TIporpaMMbl Ha YPOBHE OCHOBHOT'O 0011iero obpa3oBaHus, a Takxke TpeOOBaHUMN K
pe3ysibTaTaM 00yueHHs] XMMHUH Ha YPOBHe 11eJieli U3ydeHus MpeiMeTa U OCHOBHBIX
BUZIOB yueOHO-TI03HaBaTe/NbHON [eSTeTbHOCTH O0yYarolerocsi 1Mo OCBOEHUIO
y4eOHOTO Co/iep KaHUSI.

3HaHWe XUMHU CJIY>KUT OCHOBOM /i1 (POPMHUPOBAHUS MHPOBO33pEHUS
oOyuarolierocsi, ero Tpe/CTaB/leHnii 0 MaTepyuaJbHOM eJUHCTBE MHPA, Ba)KHYIO
pOJib WUrparoT (opMUpyeMble XUMHel TpeACTaBleHUs] O B3auUMOIIpeBpallleHUsX
SHepruv ¥ 00 SBOJIOL[MU BeleCTB B TIPUPOJe, O TMYTSIX pelleHus T100ambHbIX
1po0sieM yCTOWUMBOTIO Pa3BUTHS UYe/IOBeUeCTBAa — ChIPhEBOM, JHEPreTUUYecKOM,
MUIL[eBOU U 3KOJIOrMuecKoi 6e30macHOCTH, TIpob/ieM 31paBOOXPaHeHHUs.

N3yueHue Xxumuu:

criocobCTByeT — peanu3al[id  BO3MOXKHOCTeM  [IJIi  CaMOpas3BUTUS U
dhopMHUpOBaHUs KYJIbTYpPbl IMUHOCTH, €€ 00111ei U (PyHKIJMOHA/IbHON TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpMHUPOBAHUWE MBIIUIEHHS W TBOPUECKHUX CIOCOOHOCTEH
o0yuaroluxcs, HaBBLIKOB WX CAMOCTOSTENbHOW y4ueOHOM  /leATeNhbHOCTH,
9KCTIepUMEeHTalbHbIX W HWCCe/oBaTe/IbCKUX yMeHUHM, HeoOXOJUMBIX KaK B
MOBCEJHEBHOM >KU3HU, TaK U B NIPO(ECCUOHAILHOM [eSTe/IbHOCTH;

3HAKOMUT CO crelubrKol HayuHOTO MbIILJIEHUS, 3aK/IaJbIBaeT OCHOBBI
1[e/IOCTHOT'O B3TJisi[la Ha eZJMHCTBO MPUPO/IbI U Ue/iOBeKa, SIB/ISIeTCSI OTBETCTBEHHBIM
3TarioM B (POpMUPOBAHKY eCTeCTBEeHHO-HayYHON rPaMOTHOCTU 00yJaroIuxCs;



Crioco0CTByeT (OPMHUPOBAHHIO I[€HHOCTHOTO OTHOIIEHMS K eCTeCTBEHHO-
HayuyHbIM 3HaHUSIM, K TIPUPOJE, K Ue/IOBEKY, BHOCUT CBOM BKJIaJ, B 3KOJIOTMUECKOe
obpa3oBaHue 00yUarorXxCs.

[laHHbIe HarpaB/eHWs B O0yueHWH XHMHU 00eCTieunBarOTCs CIieldUKoim
cojep>XaHUsI ~ yueOHOTrO  TIpeaMeTa, KOTOPBLIA  SIB/IAETCSI  TeAaroruuecku
aZlaNTUPOBAaHHLIM OTpaykeHHeM 0a30BOM HayKH XWMHH Ha OTIpe/ie/IEHHOM JTarie eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHEHTHPOBAH Ha
OCBOeHMe OO0yYaroIMMHCS CHCTeMbI IePBOHAYA/BLHBIX TIOHSITHM XWMHH, OCHOB
HEOpPraHWYeCKOM XUMWUM W HEKOTOPbIX OTAENbHbIX 3HAUWMbIX TIOHATHU
OpraHhYeCcKOu XWUMUH.

CTpyKTypa cofep>kaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOr0 Tofxoza K eé usyueHuto. Cojiep)kaHue CK/IaJbIBaeTCs U3 CHUCTEMBbI
TIOHATHUH O XMMUYECKOM 3JIEMEHTE U BellleCTBe U CUCTEMBbI MOHATUM O XMMHUUECKOU
peakijud. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHM30BaHbl T10 TIPUHIIUITY
1OC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
pa3HOro ypPOBHS:

- aTOMHO-MOJIEKYJ/IIPHOTO y4YeHHsI KaK OCHOBBI BCEr'0 eCTeCTBO3HAHUSI;

- [Tepuognueckoro 3akoHa [I. 1. MeHpeeeBa Kak OCHOBHOI'O 3aKOHa XHMMUU;

- y4eHUs1 O CTPOEHUM aTOMa U XUMUYEeCKOH CBSI3Y;

- TpeAcTaB/ieHHd 00 37eKTPOUTHUYECKOM JUCCOIMAI[MH  BEIeCTB B
pacTBoOpax.

TeopeTyeckre 3HaHWS PpAacCMaTPUBAKOTCS HAa OCHOBE SMIUPUYECKU
TOJIyYeHHbBIX U OCMbICTIEHHBIX (DAKTOB, pa3BUBAIOTCS MOC/e0BaTeIbHO OT OJHOTO
YPOBHSI K JPyromMy, BBITIOMHSS (YHKIUA OOBSICHeHUS W ITPOrHO3HMPOBAHMS
CBOWCTB, CTPOEHUSI U BO3MOKHOCTEM TIPAKTUUECKOTr0 MPUMEHEHUs U MOJTyUYeHUs
M3yuaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIOCOOCTBYeT  (HOPMUPOBAHUIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOM COCTaB/ISIIOI[e HaydyHOM KapTUHBI MHpa B JIOTUKE
eé CUCTEMHOU TIPUPOAbBI, LIEHHOCTHOTO OTHOLUIEHWSI K HAyuYHOMY 3HAaHUI0 U
MeTOJaM MO3HaHWS B Hayke. V3yueHuWe XWMHWM TMPOMCXOJUT C TpPHBJIEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4eOHBIX TpeAMeTOB: «OKpYKaroluii MHUD»,
«buonorus. 5-7 knaccbl» U «Pu3MKa. 7 Knacc».

[Ipy wu3yuyeHUH XUMUU TIPOMCXOAUT (POPMHUpPOBAHUE 3HAHUU OCHOB
XUMHUECKOH HayKd Kak 00/1acT COBPEMEHHOTO0 eCTeCTBO3HAHMS, MPaKTHUeCKOH
JlesITeJIbHOCTU 4YeslioBeKa M KakK OJHOTO W3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBI.
3ajaua yueOHOro IpeAiMeTa COCTOMT B (DOPMHPOBAaHUU CHCTEMbI XHMUUECKHUX
3HaHUU — Ba)kHeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUUECKHX TT0/I0’KeHUH,
JNOCTYIHBIX 0000II[eHH MHUPOBO33DEHUECKOTO XapakTepa, s3blKka HayKH, B



NMpUoOIleHWM K HAayYHbIM MeTOoJaM TI03HaHUSI TIPU W3yUeHWH BeIecTB WU
XUMUYECKUX peaklui, B ()ODMUPOBAHWU U Pa3BUTUM MO3HaBaTeIbHbIX YMEHUN U
UX TpUMeHeHWHM B YyueOHO-TIO3HaBaTeSbHOW U yueOHO-MCC/ie[0BaTeTbCKOM
JesITe/IbHOCTA, OCBOEHMM TpaBWU/ 0Oe30macHOro obpallleHuss C BelecTBaMU B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUW Ha YPOBHE OCHOBHOTO 00Iiiero oOpa3oBaHUs BaXKHOE
3HaueHHe TIpuoOpe/u Takue 11e/d, Kak:

- (opmMupoBaHMe UHTE/JIEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPUHSITUIO peIlleHuH,
criocobHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YC/IOBHUSIM JKU3HHU;

-  HampaB/eHHOCTh 00yyeHUWss Ha CHUCTeMaTHuecKoe MpHoOIeHMe
oOyyJaroImxcss K CaMOCTOSITe/TbHOW TI03HaBaTe/bHOM JesiTelTlbHOCTH, HayYHBIM
MeTO/]aM TIO3HaHUs, (HOPMUPYIOIMIMM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

- obecrieueHure yCIOBHM, CTTIOCOOCTBYIONIUX MMPHOOpETEHHIO0 00yUYarOIIUMUCS
OTbITa pa3HOOOpa3HOl [eATeslbHOCTH, TO3HAHUSI U CAaMOIIO3HAHHS, K/THOUEBbIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MI), UMEKIIMX YHUBepcaJbHOe 3HaueHue [/isi
pa3/IMUHbIX BUIOB /leATe/TbHOCTH;

- ¢opmupoBaHue o0meli (GYHKI[MOHAJLHOM U  eCTeCTBeHHO-HAayUHOU
IPaMOTHOCTH, B TOM UHC/Ie YMeHWW OOBACHATb W OLIeHUBATb SIBJIEHUS
OKpY’Karoll[ero Mupa, MCMOJb3ys 3HaHUSI W OMbIT, TOJIyYeHHbIe TPU U3yYeHUU
XUMHH, TIPUMEHSTb HX TIPU peIlleHud TIpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPY/JOBOM [leATe/TbHOCTY;

- ¢opmupoBaHue y 0O0yuaroluXxcsd TyMaHUCTUUECKUX OTHOIIEHUH,
MOHVMAaHHWsl 1eHHOCTU XUMHWUYeCKUX 3HaHWW i BbIPAOOTKM 3KOJIOTHYECKH
1je71lecoo0pa3HoOro ToBeJleHHss B ObITY U TPYJOBOM [JesiTeTbHOCTU B I[e/sX
COXpaHeHUsI CBOET0 3/J0POBbS U OKPY>Katolliei MpUPOIHON Cpe/ibl;

- pa3BUTHE MOTHBAIMd K OOYy4YeHMIO, CITOCOOHOCTell K CaMOKOHTDOJIIO U
CAMOBOCTIMTAaHWIO HAa OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY TMpodu/isi ¥ HarpaB/eHHOCTH JabHeNIIIero
o0OyueHwUs!.

OOiijee UYHCIO YacoB, OTBEAEHHBIX /i1 WM3yUueHHUS] XUMHUHW Ha YpPOBHE
OCHOBHOTO 00111ero obpa3oBaHusi, coctaBseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B Hejle/Tt0), B 9 Ksiacce — 68 uacoB (2 yaca B He/Jje/Ito).



COAEPXXAHUE OBYUEHUA

8 KV/IACC

IlepBoHauya/IbHbIE XUMUYECKHE TOHATHSA

[IpeameT xvmuu. Posib XMMHM B )KM3HM 4yesioBeKa. XMMUS B CUCTeMe HayK. Tesa u BemjecTtBa. Pr3ruecKrde CBOKWCTBA
BeIIecTB. ArperaTHOe COCTOsTHHe BeljeCTB. [IoHATHEe 0 MeTo/|aX IMO3HaHUsI B XUMHUU. YHCThIe BeljecTBa U cMecd. CriocoObl
pasziesieHns: CMeceu.

ATOMBI ¥ MOJEKY/Ibl. XUMUYECKHUe 3/1eMeHTbl. CUMBOJIbI XUMUYECKUX 371eMeHTOB. [IpocThie U C/I0)KHBIE BellleCTBa.
ATOMHO-MOJIEKYJISIPHOE yUeHHUe.

Xumuueckass (opmysia. BajeHTHOCTP aTOMOB XWMHUECKMX 37€MEeHTOB. 3aKOH TMOCTOSIHCTBA COCTaBa BeILeCTB.
OtHocuTesibHass atoMHass macca. OTHocuTesbHas MOJIeKyJisipHass macca. MaccoBas [O/si XMMHYEeCKOro 3jieMeHTa B
COeIUHEHUH.

KomumuectBo BelectBa. Mosib. MosisipHast Macca. B3avMoCBsI3b KO/1MUeCTBa, MacChbl U YMCJia CTPYKTYPHBIX eIUHUL]
BelllecTBa. PacuéTel Mo popmysiaM XUMUUECKHUX COeUHEHUN.

®u3Myeckre U XMMHUYeCKue siBjieHus. XUMHUecKas peaklusi U eé TpU3HaKu. 3aKOH COXpaHeHMsI MacChl BelleCTB.
Xumudeckue ypaBHeHUs. Kiaccudukaiys XuMruueCcKUx peakiiyii (coeZiMHeHYs], pPa3/oKeH!s], 3aMelijeHus, o0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HaKOMCTBO C XMMHUECKOH TIOCYZIOi, TTpaBWiaMy paboThI B TabopaTOpHH ¥ TTPUEMaMU 00paIlieHHs ¢ 1ab0paTOpHBIM
obopyJoBaHueM, H3yueHHe U OmnucaHue (QU3NUecKuX CBOWCTB 00pasl[OB HEOpPraHWYeCKUX BeIecTB, HaOuoeHe
¢du3nueckux (M/iaB/ieHWe BOCKa, TasiHMe JibJla, pacTUpaHWe caxapa B CTYIKe, KWIEHWe U KOHZeHCalusi BOJbI) U
XMMUUeCKUx (ropeHHe CBeud, ITPOKa/MBaHWEe MeJHOM TMPOBOJIOKU, B3aWMO/IeliCTBMe Mejla C KHCJIOTOW) sIBJIeHUH,
HaOJTI0/IeHre W OIMMCaHre TIPU3HAKOB ITPOTeKaHHs XUMHUUEeCKMX peaki[uii (pa3/ioykeHre caxapa, B3auMOZEMCTBUe CepHOU
KUCJIOTBI C XJIOPUIOM Oapwusi, pa3nokeHue Tuapokcua meau (1) mpu HarpeBaHWM, B3aMO/IeHiCTBIE yKeje3a C paCTBOPOM
comu menu (II), m3yueHue crocoOOB pa3zesieHUss CMecei: C TIOMOIIbI0 MarHuTa, (UIBTPOBaHHWe, BhbITIapUBaHUE,
OUCTWIISILIUS, XpoMaTtorpadusi, MpoBefieHWe OUKMCTKU TIOBapeHHOW CoJid, Hab/o/leHue U OIMcaHue pe3y/bTaToB
TIPOBE/IEHUS OIbITa, WITFOCTPUPYIOLLEr0 3aKOH COXPAHEHUsI MacChl, CO3JjaHue MOJie/iel MOJIeKYJI (ILIapoCTep)KHEBBIX).

Ba)xHel1iie npeCTaBUTe/ 1M HEOPraHMUeCKHUX BellecTB



Bo3gyx — cmech ra3oB. CocraB Bo3zyxa. Kucmopog — 3neMeHT U NpocToe BelecTBO. HaxoskgeHue Kucaopoga B
npupojie, ¢usnyeckue U XUMHUeCKWe CBOMCTBa (peakiuu ropeHusi). Okcugpl. [IpumeHenue kucnopoga. Criocobbl
TMoJIyueHusi KUC/Iopo/a B jabopaTopyu M MpoMbliieHHOCTH. KpyroBopot kuciopoga B npupoze. O30H — a/ioTporHast
MoAu(hUKaLsS KACI0PO/a.

TernnoBoli 3(QdeKT XMMHUUECKOW peaklud, TePMOXUMHUECKHe YypaBHEHWUs, 3K30- U SHAOTepMUYECKHe peakl[uu.
TomivBO: yronb U MeTaH. 3arpsi3HeHue BO3/yXa, yCuieHre NMapHUKOBOro 3¢ deKTa, pa3pylieHrue 030HOBOTO C/I0S.

Bogopopa — anemeHT 1 npocToe BeljecTBo. HaxoxxeHre BoJopo/a B IpUpo/e, pu3nueckre U XMMUUeCKUe CBOUCTBA,
npUMeHeHue, CrIoco0bl ToTydyeHurst. KucioTsl u comm.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Boza kak pactBoputesib. PacTBOphl. HacklllleHHble W HEHACIILIEHHbIe PAaCTBOPHI.
PacTBOpUMOCTH BelljecTB B BoZle. MaccoBasi 10715 BellleCTBa B pacTBope. XUMHYeCKHe CBOUCTBA Bo/bl. OcHoBaHus. Posb
pacTBOPOB B IPUPOZiEe U B JKU3HU uejioBeKa. KpyroBopoT BoAbI B MpUpoje. 3arpsisHeHue MPUpPOAHbIX BoA. OxpaHa U
OUKCTKA MPUPOJHBIX BOJ,.

Knaccudukaiysi HeopraHuueckux coeguHeHn. Okcuabl. Knaccrudukaiysi okcujoB: coseobpasyroiiye (OCHOBHEIe,
KUC/OTHBIe, aMmdoTepHble) U Hecosieobpasytoie. HomeHknaTypa okcugoB. Pusmyeckue U XHMMHYeCKHe CBOMCTBA
okcuoB. [TonyueHue OKCH/0B.

OcHoBanusi. Knaccudukaiys OCHOBaHWM: IIENOYM WM HepacTBOpHUMble OCHOBaHUsl. HomeHK/aTypa OCHOBaHUM.
du3nyeckKre U XMMHUUYeCKre CBOMCTBa OCHOBaHMWU. [1o/lyueHrie 0CHOBaHUM.

Kucnotel. Knaccudukanus kucaor. HomeHknaTtypa KACI0T. PU3nuecKue U XUMHYeCKHMe CBOMCTBa KUCIOT. Psif
akTUBHOCTU MeTa/I/10B H. H. beketosa. [TonyueHue Kucsor.

Comu. HomeHnknartypa coneit. @usnueckue ¥ XuMHAUYeCKre CBOMCTBA cosier. [TomyueHue cosnen.

['eneTnueckas CBA3b MeX/y K/1IaCCaMU HeOPraHUYeCKHUX COeUHEeHHUN.

Xumuueckuil 3KcnepumeHm:

KaueCTBEeHHOe OTIpe/ie/ieHre COZIep>KaHus KUC/IOpo/ia B BO3/yXe, MoJjiyueHre, coOupaHue, pacrio3HaBaHUe U U3yuyeHue
CBOMCTB KHMCJIOPO/a, Hab/Tto/jeHre B3auMO/IeHCTBHS BeI[eCTB C KMC/IOPO/IOM M YC/IOBUSI BOSHUKHOBEHUS U TIPeKpalljeHust
ropeHusi (moxkapa), O3HakKomsieHHMe C oOpaslaMyd OKCHZOB U OIMCaHWe WX CBOWCTB, Io/ydyeHue, cobupaHue,
pacrio3HaBaHHe U M3yueHue CBOMCTB BOZOpojia (ropeHue), B3auMoielcTBrUe Bofopoza ¢ okcuaoMm mMeau (II) (Bo3aMoxKHO



WCTI0/Th30BaHte BU/IeOMaTepHasioB), Hab/roZieHrie 00pa3IioB BeIlecTB KOJIMUeCTBOM 1 MOJb, MCC/lefiloBaHHe 0COOeHHOCTel
pacTBOpPEHMsI BEIeCTB C pPa3/IMYHOM PaCTBOPUMOCTBIO, TIPUIOTOB/IEHUE PACTBOPOB C OMpeAenéHHOU MaCCOBOU [Jl0/er
PacTBOPEHHOIO BeIeCTBa, B3aUMOJEMCTBUE BOJbI C MeTa//laMd (HaTpUeM W Kajbl[deM) (BO3MO)KHO HCII0/Ib30BaHue
BUZIeOMaTepUasioB), UccaeioBaHre 00pa3ljoB HeOPraHWYeCKUX BeIeCTB Pa3/MUHBIX KIacCOB, Hab/o[eHNe W3MeHeHUs
OKpaCK{ UHAMKATOPOB B paCTBOPax KUCJ/IOT U I1je/iouel, u3yueHue B3aumozencTBus okcya meau (I1) ¢ pactBopom cepHou
KUCJIOTBI, KUCJIOT C MeTa/llaMH, peakldid HeuTpaau3alyy, MoJlydyeHue HepaCTBOPHUMbBIX OCHOBaHWM, BBITECHEHHE OJHOI0
MeTasuia JpyruM 13 pacTBOpa COJIU, pellleHre SKCIIepUMeHTaTIbHbIX 33/1au 1o TeMe «Ba)kHell1lre K/1acCbl HeOpraHU4eCcKrux
coeJMHEeHU».

Ilepuoanueckn 3akoH U Ilepuoguueckas cucrema xuMudeckKux 3jemeHToB /I. 1. MenpeneeBa. CTpoeHue
aToMOB. XuMHUecKas CBfA3b. OKHUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKI|uu

[TepBbie NOMBITKK KIaCcCU(MUKALIMA XUMUUYECKUX 3/1eMeHTOB. [ToHATHe 0 TpyIax CXOAHBIX 3/1eMeHTOB (11je/I0UHbIe U
ITe/IOUHO3eMe/TbHbIe MeTa/l/Ibl, TajloreHbl, WHEPTHbIe ra3bl). DJIeMeHThbI, KOTOpble 00pa3yioT amMbOoTepHble OKCHIBI U
TUPOKCU/IBL.

[Tepuoanueckuii 3akoH. ITeproguueckas cucrema xuMmuueckux sneMeHToB [. V1. MeHeneeBa. KopoTkornepuoaHas u
qnuHHOMeproAHas (popMmbl [Teproguueckoit cucteMbl xuMuueckux siemeHToB [. Y. MenzeneeBa. [lepro/pl ¥ TpyIIIibL.
@u3nUeCKrU CMBIC/I TTOPSIIKOBOIO HOMePa, HOMEPOB Mepro/ja Y TPYIIIbI 371eMeHTa.

Crpoenue atomoB. CocTaB aTOMHbIX sifiep. M30Torbl. OnekTpoHbl. CTpoeHHe 37eKTPOHHBIX 000/I04eK aTOMOB
nepBbIX 20 xumuueckux 37eMeHTOB Ilepuoamueckoun cuctembl [. U. MeHpgeneeBa. XapakTepUCTHKA XWUMHUYECKOTO
3/IeMeHTa T10 ero 1nosokeHuto B [lepuoanueckoit cucteme [. Y. MeHeneeBa.

3aKOHOMEPHOCTH M3MEeHeHUsl pajuycCa aTOMOB XUMHUUECKHUX 3/IEMEeHTOB, MeTa/UVIMUeCKUX W HeMeTa//InyeCKux
CBOMCTB MO rpynnam 1 Mepruozam.

3HaueHue Ilepuoanueckoro 3akoHa W Ilepuoanyeckor CHUCTeMbl XUMUYECKUX 3/IEMEHTOB [Ji Pa3sBUTUSI HAyKU U
npakTuku. [1. I. MeHzieneeB — y4éHbIl U IPaKJjaHUH.

Xvumuyeckass cBs3b. KoBasieHTHast (TO/isipHasi U HeMOJSIDHasi) CBsI3b. DJIEKTPOOTPULIATE/IBHOCTb XUMHUUYECKUX
sneMeHTOB. VIOHHas CBA3b.

Crernienb oxkuciaeHus. OKUCIUTEIBHO-BOCCTAHOBUTE/IbHbIe peaklyu. IIporjeccel OKWC/IeHUs Y BOCCTaHOBJ/IEHUS.
OKuHC/IMTeNMU U BOCCTAHOBUTEJIH.



Xumuueckuii 3KcnepumeHm:

n3ydeHre 006pas3lioB Bell[eCTB MeTa/I/IOB U HEMeTa/JIOB, B3aUMO/IeMCTBUe THAPOKCH/A IIMHKA C paCTBOPaMH KUC/IOT U
I1ie/i0ue, TMpOoBeZieHHe OINbITOB, WIIHOCTPUPYIOIIMX TNPUMepbl OKHC/IUTE/bHO-BOCCTAHOBUTE/IBHBIX peakivii (ropeHue,
peakLu pas/ioKeHusi, COeJUHEHNs).

MescnpeomemHble cesizu

Peanu3zanyisi MexXripeZMeTHBIX CBsi3el MPU M3yYeHUU XMMUHU B 8 Kilacce OCYLECTB/ISIETCSl Uepe3 MCIo/b30BaHKe Kak
OOII[UX eCTeCTBEeHHO-HayUHbIX TIOHATHUH, TaK W TIOHSTUMN, SB/SIONAXCSI CUCTEeMHBIMU ISl OTZAe/IbHBIX TIpeZiMeTOB
eCTeCTBEeHHO-HAay4YHOr' O 1[UK/Ia.

OOb11re ecTeCTBeHHO-Hay4YHbIe TTOHATHS: HayuHbIA (PaKT, TUTIOTe3a, TeOpUsl, 3aKOH, aHa/Iu3, CHUHTe3, K/lacCuhuKarius,
MepUOANYHOCTD, Hab/TI0/[eHe, SKCIIePUMEHT, MO/le/TMpOBaHue, U3MepeHre, MO/ie/ib, siBJIeHHe.

dusrka: maTepus, aToOM, 3JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYK/IHWJ, W30TOIbl, PaJUO0AKTUBHOCTb, MOJIEKY/Ia,
9JIEKTPUYECKUN 3apsifi, BEI[eCTBO, Teslo, 00bEM, arperaTHOe COCTOSIHME BeIlecTBa, Ta3, (pu3nueckre BeJTMUMHBI, €MHULIbI
M3MepeHusi, KOCMOC, TJIaHeThl, 3B€371b1, CoHIIe.

buonorus: porocunTes, ApixaHue, brocdepa.

l'eorpadus: atmocdepa, rugpocdepa, MUHepasbl, TOpHble MOPO/bI, TOJE€3Hble HCKOIaeMble, TOIJIMBO, BOJHbIE
pecypchl.

9 KV/TIACC

BemjecTBo U XuMHUecKasi peakijus

[Tepuoauueckuit 3akoH. [lepuoanueckas cuctremMa xuMuueckux 3jeMeHTOB [. YI. MeHpeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTU B HW3MeHeHUM CBONCTB XUMHUUYECKUX 37IeMEHTOB TepBbIX TPEX TIepUOZIOB, Kalus, Kajabl[usg U UX
Coe/IMHEeHUI B COOTBETCTBHUH C T0JIOXKeHUeM 3/ieMeHTOB B [leprorueckoli cucteMe U CTpOeHHeM X aTOMOB.

CTpoeHue Bell|eCTBa: BU/Ibl XUMUYECKOM CBSI3U. TUIMbI KPUCTA/VIMUECKUX PELIETOK, 3aBUCMMOCTh CBOKCTB BellleCTBa
OT THIIa KPUCTA/UTMUeCKON PeIéTKH U BH/la XUMUUeCKOW CBSI3U.

Knaccudukaiiys ¥ HOMeHK/IaTypa HeOpraHhyeCKUX BelleCcTB. XHUMUUeCKUe CBOWCTBA BeIeCTB, OTHOCSIIUXCS K
pa3/IMYHbIM K/lacCaM HeOpraHW4YeCKUX COoeJMHeHU, TeHeTuuecKasi CBsi3b HeoOpraHM4eCKrx BeIlecTB.



Krnaccudukaiyss XuMrUueckKUx peakiyid M0 pa3/IMUHbIM TMpU3HaKaM (TI0 UKMCIY U COCTaBy yYaCTBYIOLIUX B peakluu
BeIIIeCTB, 10 TerIoBOMY 3(QdeKTy, Mo U3MeHeHUI0 CTerleHel OKUC/IeHUs] XUMUUeCKHUX 3JIeMeHTOB, TI0 0OpaTUMOCTH, TI0
y4aCTHIO KaTaau3aTopa). JK30- U SHJA0TepPMUYECKHEe PeaKLi, TEPMOXUMHUYECKHE YDABHEHUSI.

[ToHsATHE O CKOPOCTU XUMHUeCKOW peakuyu. [ToHsTHe 00 oOpaTUMbIX W HeOOpPaTUMBIX XUMHUECKUX peaKIUsiX.
[ToHATHE O TOMOreHHBIX U reTeporeHHbIX peakuusix. [loHsaTwe o kaTtanmuse. IloHATHE O XUMHUYECKOM PaBHOBECHHU.
@aKTOphIl, BAUSIOLIYE HA CKOPOCTh XUMUYECKOW PeakLUM U T0JI0)KeHHe XMMUYeCKOTO PaBHOBECHSL.

OKHCUTeTbHO-BOCCTAHOBUTE IbHbIE PeaKLUM, 371eKTPOHHBIA 0anaHC OKWCIUTeTbHO-BOCCTAHOBUTEIBHON peakivH.
CocTaBneHue ypaBHEHHWW OKHC/IUTE/bHO-BOCCTAHOBUTE/IBHBIX peaklUd C MCI0J/Ib30BAHMEM METOJa 3JIEKTPOHHOTO
basaHca.

Teopusi 3/IEKTPOJIMTAUECKOM JUCCOLMALM. JDJIEKTPOJIUTBI U HEe31eKTPOo/UThl. KaThOoHBI, aHWMOHBI. MexaHU3M
JUCCOLMAl[MM BeIeCcTB C pa3/IMUHbIMU BUAAMU XHUMHYecKol cBsizu. CTeneHb aAuccolauyy. CusibHble U cia0ble
3JIEKTPOJIUTBI.

Peakiiuy vioHHOTO OoOMeHa. YC/IOBUs TPOTeKaHWs peaki[iii MOHHOTO oOMeHa, TIOJHbIe W COKpAIl[éHHble MOHHBIE
ypaBHeHHs1 peakijuii. CBOMCTBA KHC/IOT, OCHOBAaHMM U COJied B CBeTe TMpeJCTaBAeHHUN 00 3/IeKTPOUTUUeCKON
aucconuanuu. KauectBeHHble peakliuM Ha UOHBIL. [ToHATHE 0 rHpO/M3e COoMei.

Xumuueckuii 3Kkcnepumenm:

O3HAaKOMJIEHHEe C MOJENSIMHA KPUCTA//IMYECKUX PEeLIETOK HEeOpPraHMYeCcKWX Bel[eCTB — MeTa/VIOB U HEeMeTaslJIOB
(rpaduta u anmasa), C/IOKHBIX BellleCTB (X/IOpU/ia HaTpusl), UCC/IeOBaHMe 3aBUCUMOCTH CKOPOCTH XMMUUECKOW peakLuu
OT BO3Z€UCTBUS Pa3/IMUHbIX (DAKTOPOB, UCC/EI0BaHKE 3/IEKTPONPOBOAHOCTHA PaCTBOPOB BeLIECTB, MpoLiecca JUCCOLUalun
KUCJIOT, I1jeJioued M cosed (BO3MOXXKHO MCIIOJ/Ib30BaHWE BHUJIe0 MaTepuasioB), MPOBeJEeHHe OIbITOB, WIIHOCTPUPYIOLINX
TIPU3HAKW TIPOTEKaHUsl Peaki[uii HOHHOTO oOMeHa (0Opa3oBaHue 0cCajika, BbiiesieHWe ra3a, 06pa3oBaHHe BO/IbI), OTBITOB,
W/UTIOCTPUPYIOLUX ~ TIPUMEPbl  OKUC/IUTeTbHO-BOCCTAHOBUTEBHBIX — peakiuil  (ropeHue, peakUUd pas/ioKeHus,
COeJMHEHHWs), pacro3HaBaHWE HEOPraHWYeCKUX BeleCTB C MOMOLIbI0 KAaueCTBEHHBIX peakl[id Ha HWOHbI, pelleHHue
5KCIIepPUMEHTAa/IbHBIX 3a/ay.

HemeTanibl 4 MX COeJHHEHUS

OOb11jasi XapakTepucTHKa rasioreHoB. OCO6eHHOCTU CTPOeHUsI aTOMOB, XapaKTepHble CTerleHW OKWcaeHUs. CTpoeHue
1 (r3UUecKre CBOMCTBA IMPOCTBIX BEILeCTB — rajIoreHOB. XMMHUUeCKUe CBOKMCTBA Ha MpHUMepe XJiopa (B3auMOJelCTBHE C



MeTa//laM{, HeMeTa/ulamMH, ILjenouyaMu). XaopoBogopof. CosisiHasi KUC/IO0Ta, XWMWYEeCKWe CBOMCTBA, ITOJy4YeHHe,
rpuMeHeHue. [lelcTBHe XJi0pa W XJIOPOBOZOPOZA Ha OpraHv3M 4YesioBeKa. BajkHeHIlve XJIOpH/bI M UX HaxOXXIEeHUe B
TIpypo/ie.

OOijasi  XapakTepucThka 37eMeHTOB VIA-rpymmbel. Ocob6eHHOCTM CTPOEHHS aTOMOB, XapaKTepHble CTereHH
okucneHusi. CTpoeHue U (puU3MyecKre CBOMCTBA MPOCTHIX BeIleCTB — KUC/IOPO/a U Cepbl. AJJIOTPOITHbIE MOAUMUKALIUU
KUC/IOpoJa U cepbl. XWMUUeCcKue CBOMCTBa cepbl. CepoBOJOpOZ, CTpPOeHHe, (pu3huecKrue M XHMMHUUYECKUe CBOMCTBA.
OKcu/ibl cepbl Kak IIpe/ICTaBUTeNN KUC/IOTHBIX OKCHZOB. CepHast KMC/IOTa, (pu3nyuecKre U XUMHUeCKHe CBOMCTBa (00iiue
KaK Mpe/CTaBUTe/IsI KjlacCa KUCIOT U creluduueckue). XUMHUYECKUe peakiuy, JieKallde B OCHOBE MPOMBIIIIEHHOTO
criocoba moyueHUs: CepHOM KUC/IOThI. [IprMeHeHre cepHOM KUC/IOThL. COMM CepHOM KUC/IOThI, KaueCTBeHHast peakiivs Ha
cy/ib(ar-uoH. Haxoxx/eHrve cepbl U e€ coeMHEHUW B mMpupoje. XUMHUUECKOe 3arpsi3HeHWe OKpY’Karollleld Cpejibl
CoeIMHEeHUSIMU Cepbl (KMCIOTHBIE TOXK/IU, 3arpsi3HeHHe Bo3/lyxa U BO/I0EMOB), CITOCOOBI ero TipeioTBpallieHusl.

OOijasi  XxapakTepuUCTHKa 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTM CTPOEHMs aTOMOB, XapaKTepHble CTereHH
OKHC/IeHUsi. A30T, pacpoCcTpaHeHUe B TIpUpoje, (Gpusnueckre U XMMUUYeCKWe CBOMCTBAa. KpyroBopoT a3oTa B INpUpO/eE.
AMMMaK, ero ¢u3nueckue U XUMUYECKHWe CBOMCTBa, MoJiydeHWe U TipumeHeHue. Co/ld aMMOHUS, UX (U3MUecKkrie U
XMMUUeCKre CBOWCTBA, NpuMeHeHHe. KauecTBeHHasi peaklldsi Ha WOHbI aMMOHHs. A30THas KHCJIOTa, €€ To/yuyeHue,
bu3nuecKkre U XMMHUeCKWe CBOMCTBa (0OIMe Kak IMpeACTaBUTe/s Kaacca KUCIOT M crielfududeckue). Mcnombp3oBaHue
HUTPAaTOB U COJiel aMMOHHSI B KaueCTBe MHUHepaIbHBIX yA0OpeHHi. XUMUUeCKOe 3arpsi3HeHue OKpY’Karollel cpefbl
COoelMHEeHUsIMM a30Ta (KUC/IOTHbIE [JOXK[W, 3arps3HeHue BO3Ayxa, IOYBbI M BOJOEMOB). dDocdop, aaIoTpOIHbIe
Moaudukauuu docdopa, pusnueckre U xumuueckue ceorctBa. Okcug, gpocdopa (V) u pocdopHas kucnora, hyusuyeckue
1 XMHYeCKHe CBOWMCTBA, TojryueHue. Vicronb3oBanue $hochaToB B KaueCTBe MUHEPATbHBIX Y00peHUH.

OObijasi  xapakTepucThka 37eMeHTOB [V A-rpymmbel. OcobeHHOCTH CTpPOeHHsI aTOMOB, XapaKTepHble CTereHU
OKHC/IeHUsl. YTJ/iepo/i, a/JIOTPOITHble MOAU(DUKALIMM, PACTIPOCTPaHeHWe B TIpUPOJe, (hru3ndyeckre U XMMUYecKre CBOMCTBaA.
Apncop6rusa. KpyroBopot yriepoga B ripupozie. OKCcU/ibl yriaepozia, X gpusnueckre U XUMUUeCKUe CBOMCTBA, JeNMCTBHe Ha
JKUBbIe OpraHW3Mbl, TIOJyUeHHe W TIpUMeHeHHe. JKojoruueckue IpoOseMbl, CBsi3aHHble C OKcHaoMm yriepoza (IV),
rurnoTesa T/100a7pHOrO TOTeIVIeHUsT K/MMaTa, TTapHUKOBLIN 3(@eKT. YrosbHasi KACIOTa U e€ Coyd, uxX (u3nueckie u
XUMHUUeCKWe CBOMWCTBa, TOyueHHWe W TpruMeHeHWe. KauecTBeHHasi peakijusi Ha KapboHaT-uoHBL Vcrosib30BaHue
KapOoHATOB B OBITY, MeJIUIMHE, IPOMBIIILJIEHHOCTH U CeJTbCKOM XO3SHCTBE.



[TepBoHaua/ibHbIe MOHSATHS 00 OpraHWUECKWX BeIIeCTBaX KakK O COeJUHEHHWSX yrjepoia (MeTaH, 3TaH, 3TW/IEH,
alleTW/IeH, 3TaHoJI, TJIMLEePUH, YKCyCHas Kucaorta). [IprpoiHble MCTOUHWMKM YIeBOJOPOJOB (YyroJib, NMPUPOAHBIA Tas3,
HedTh), IPOAYKTHI UX TiepepaboTKy (OeH3MH), UX pOoJib B ObITY M MPOMBIIIEHHOCTU. [IoHATHe 0 OGMOOTMUeCKU Ba)KHBIX
BellleCcTBaX: >Kupax, Oesnkax, yrieBofax — M UX PO B >KU3HU ueyioBeKa. MarepuasbHOe eIWHCTBO OPraHUUeCKuX U
HEOpPraHUYeCcKHx COeMHEeHUHN.

KpeMHuii, ero ¢pusnueckre U XUMUUeCKHe CBOWCTBA, MolyyeHue U ripumeHeHue. CoelMHeHNs] KDEMHUS B TIPUPO/E.
Obuue mipencraBieHuss 06 okcuae kpemHus (IV) U kpemHueBoit Kucinore. CUIMKAaThl, UX MCIO/Ab30BaHUe B OBITY, B
TIPOMBIIIJIEHHOCTU. Ba)kHeliIie CTpOUTeIbHbIE MaTepUasbl: KePaMUKa, CTeK/I0, LleMeHT, 6eTOoH, »xesie300eToH. [1pobeMsl
6e3011aCHOT0 UCITO/Tb30BAHUSI CTPOMTETbHBIX MaTePUAJIOB B TIOBCEHEBHOU JKU3HHU.

Xumuueckuil 3KcnepumeHm:

n3yueHre 00pa3i[0B HeOPraHUUeCKUX BeIeCTB, CBOMCTB COJITHOM KHC/IOTHI, TIPOBeZieHNe KaueCTBEeHHBIX peakIMi Ha
XJIOPU/I-MOHBI U HaOJIIo/leHre TIPU3HAKOB UX TMPOTEKaHUs, OMbITHI, OTpakaroiiue ¢usndeckre U XUMHUYeCKre CBOWCTBA
raJIoTeHOB M UX COoefiMHeHW (BO3MOXKHO MCITO/Tb30BaHWe BHieOMaTepUasioB), O3HaKOMJIeHHe C oOpasllaMu XJIOPHOB
(ranmoreHU10B), 03HaKOMJIeHHe C oOpasliaMy cepbl M eé coefiMHeHHsIMH (BO3MOXXHO UCII0/Ib30BaHUe BHeOMaTepuasoB),
Hab/to/leHne Tipollecca OOyr/MBaHUS caxapa MO, JeMCTBUEM KOHLEHTPUPOBAHHON CepHOWM KHWC/IOThI, H3ydeHue
XUMUYECKUX CBOWCTB pa30aB/ieHHON CepHOM KUC/IOThI, TIPOBe/leHHWe KaueCTBEHHOW peaklUWMd Ha Cyab(ar-uoH u
HabJ/Tto/leHre TIpU3HaKa eé TMpoTeKaHHWs, 03HAaKOM/IeHWe ¢ (pu3nyecKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coefrHeHUN
(BO3MOYKHO MCTIO/Ib30BaHKe BUleOMaTepraioB), obpasiiamMy a30THLIX U (pochopHBIX yao0peHUi, oayueHre, coOMpaHue,
pacro3HaBaHHe U M3y4yeHWe CBOMCTB aMMMakKa, NPOBeJeHre KaueCTBEHHbIX peaklMid Ha MOH aMMOHUS U (ocdaT-uoH 1
V3yuyeHue TPU3HAKOB UX MPOTEKaHWs, B3aUMOJEWCTBUE KOHLIEHTPMPOBAHHOW a30THOM KMCIOTHI C MebH) (BO3MOXKHO
WCI0/Ib30BaHMe BUJeOMarepuasioB), U3yueHWe Mojejiell KPUCTA//TMUeCKUX peIIeToK anmasa, rpadura, (QysiepeHa,
03HAKOMJIeHHe C TIPOLIeCCOM a/ICOpOIMM paCTBOPEHHBIX BellleCTB aKTHBUPOBAHHBIM YTJIEM U YCTPOWMCTBOM MPOTUBOrasa,
rosiyueHue, cobvpaHue, paclio3HaBaHVe U W3ydyeHUe CBOMCTB yTJIEKWC/IOTO rasa, NpoBeJieHre KaueCTBEeHHbIX peaklyil Ha
KapboHaT W CWIMKaT-WOHbl W H3yueHWe TPU3HAKOB MX TPOTeKaHHs, O3HAaKOMJIeHWe C TIPOAYKLMeH CHUIMKaTHOU
TIPOMBIIIJIEHHOCTH, pellieHre SKCIIepUMeHTaTbHbIX 3a/lau 1o TeMe «BakHelile HeMeTal/ibl U UX COeJIMHEHUSI».

MeTta/sibl U MX COeUHEHMS



OO011jasi XapakTepruCTHKAa XMMUYEeCKHUX 3/IeMEHTOB — METa/I/IOB Ha OCHOBAaHUM WX TOJOKeHUs B [leproamnueckoi
cucTeMe XuMuueckux syemMeHTOB /. 1. MeHjesieeBa U cTpoeHuss atoMoB. CTpoeHuWe MeTasiioB. MeTa/yinyeckas CBsi3b U
MeTa/l/TMyecKasi KpUCTa//TMUecKasi PpelIéTka. OJIeKTPOXUMHUYECKUM psifi HamnpsbkeHud MeTawioB. Dusuueckue U
XUMHUeCKUe CBOMCTBa MeTa/utoB. OOIipe criocoObl MosiydeHyss MeTauioB. [TOHSITHE O KOPPO3WM MeTasyIOB, OCHOBHbBIE
crocobbl 3ammThl UX OT Koppo3uu. CriiaBel (CTaib, UYTYH, AIOPAJOMUHUN, OpOH3a) U WX MpUMeHeHWe B ObITY U
TIPOMBILLJIEHHOCTH.

[[lesiouHbIe MeTasIbL: No/0XKeHHe B [Tepuoanueckor cucteMe Xumuueckux 3jemeHToB 1. V1. MeHjeneeBa, CTpoeHue
MX aTOMOB, HaxoXJAeHue B npupoje. dusrueckue U XMMUUECKHe CBOMCTBA (Ha rpuMepe HaTpusi M Kaausi). OKCUAbI U
TUAPOKCUBI HATPUS U Kaust. [IprMeHeHue 111e/I0UHbIX MeTa/lyIOB U UX COeJUHEHU.

[[TeiouHO3€EeMeIbHBIE MeTal/Ibl MarHAW M KasbLIMW: TT010’KeHue B [leprouueckor cucTeMe XMMHAYECKUX 37IEMEHTOB
O. N. MeHgeneeBa, CTpOeHHe WX aTOMOB, HaxOXK/eHWe B Tpupoje. Pu3nueckde M XMMUUeCKHe CBOMCTBAa MarHus U
KasbIusi. BackHeliime coeiMHeHNsT KasIbIusl (OKCH/, TUAPOKCHZ, COJin). JKECTKOCTE BOJIbI M CTIOCOOBI €€ yCTpaHeHusl.

AsmomyHul: nosioxkenve B [lepuogrueckon cucteMe xumMuueckux seMmeHToB 1. VI. MeHpeneeBa, CTpoeHUe aToMa,
HaxoKJeHue B nprpoje. Pu3nueckre U XMMUYeCcKre CBOMCTBA a/lfoMUHUS. AM(OTepHbIe CBOKWCTBA OKCUA U TUIPOKCH/A
aJTFOMUHMUSL.

Keneszo: nonoxenue B Ilepuoguueckort cucteme XUMUUecKux 3jeMeHTOB [. V. MeHpeneeBa, CTpoeHMe aToMa,
HaxoXxzaeHue B mpupoge. Pusmueckrue U XMMUUECKHe CBOMCTBA >xese3a. OKCHbI, TUAPOKCUABI U coiu xene3a (II) u
xene3a (III), ux cocra, CBOMCTBA U TTOTyUeHUe.

Xumuueckuil 3KcnepumeHm:

03HaKOMJIeHHe C o0pa3rjaMy MeTalJIOB U CIJIaBOB, UX (hU3MUeCKUMU CBOMCTBAMU, U3yUueHHe pPe3y/IbTaTOB KOPPO3UH
MeTasuIoB (BO3MOYKHO HCITO/Ib30BaHHEe BHAEOMAaTepHasIoB), 0COOeHHOCTel B3aUMOZENCTBHUS OKCH/A KasbI[HUs U HATPUS C
BO/IOM (BO3MOXXHO MCMOJIb30BaHHE BUIEOMaTepHUaiOB), UCC/IeIOBaHe CBOUCTB XKECTKOM BO/bI, MPOLIeCCa TOPEHMS »Kele3a
B KHCJ0po/Je (BO3MOXXHO UCMOJIb30BaHUE BH/leOMaTepHasioB), IPU3HAKOB MPOTeKaHUsI KaueCTBEHHbIX peaKi[Mi Ha UOHBI:
MarHus, Ka/bl[ys, aJfOMUHMS, 1MHKa, keme3a (II) u xemesza (III), memu (II), HaO/ofeHHe W OIMMCaHHE TIPOI[ECCOB
OKpalllMBaHUs TJlaMeHU MOHAMHU HaTPUs, Ka/lisgd U KaibLus (BO3MOXXHO MCIIO/Ib30BaHUE BUIEOMATEPUAIOB), UCC/IeIOBAHUE
am(OTepHbIX CBOWCTB TUPOKCHJA aJIOMUHUSI U TUAPOKCHJA LMHKA, pelIeHWe SKCIepUMeHTalbHbIX 33/lay M0 TeMe
«Ba)kHetlilllvie MeTal/ibl U UX COeIUHEHUS».



XuMuUsA U OKpPYy’Kawlias cpeja

BemectBa ¥ Marepurasibl B TIOBCEJHEBHOU >KU3HU 4esioBeKa. be3oracHoe KCMoJib30BaHKEe BEIeCTB U XUMUYECKUX
peakiiyii B ObITy. [TepBasi TOMOII[b TIPY XUMUUECKUX 0XKOTaX U OTPaB/IEHUSIX.

XyMHUYecKoe 3arpsi3HeHHe OKpYrKarolller cpejibl (TpefesibHasi AOMYyCTUMasi KOHLIeHTpalus BellecTs, aanee — [1/1K).
Posib XMUM B pellieHrnr YKOJIOTUUeCKUX MpobieMm.

Xumuueckuil 3KcnepumeHm:

n3ydeHre oOpa3L[0B MaTepuasioB (CTeK/IO0, CIiJIaBbl METaJIIOB, MOJIMMePHbIe MaTeprasbl).

Mesicnpeomemmble cesizu

Peanuzanys MexxnpeJMeTHBIX CBSI3el MPU M3YUeHWU XMMUM B 9 KJlacce OCYLIeCTBJISIeTCS uepe3 UCMO0J/Ib30BaHUe KakK
OOIIMX eCcTeCTBeHHO-HAyUHbIX TIOHATHN, TaK W TOHSTHM, SIBJSIOUUXCS CUCTEMHBIMHU [I7I1 OT/eNbHBIX TpeJMeTOB
eCTeCTBeHHO-HAy4YHOr' 0 LIUKJIA.

OO011re ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayuHbIA (PAKT, TUTIOTe3a, 3aKOH, TEOPHS, aHa/IU3, CUHTe3, K/lacCUhUKaII,
TepUOANYHOCTb, HaO/IOleHre, SKCIIEPUMEHT, MO/e/MpOBaHue, U3MepeHre, MOje/b, SiBJieHWe, TTapHUKOBBIM 3¢ dekT,
TeXHOJIOTUs, MaTepHuaJbl.

du3uKa: maTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYK/IW/, H30TOIbl, PaJMOAKTHBHOCTb, MOJIEKY/Ia,
39JIEKTPUYECKHUM 3apsiji, IPOBOJHUKH, TIO/TyTIPOBOIHUKHU, TUIIEKTPUKU, (POTO3/IEMEHT, BeI[eCTBO, Tejlo, 00bEM, arperaTHoe
COCTOsIHME BellleCTBa, ra3, pacTBOP, PaCTBOPUMOCTb, KPUCTa//TIMUecKasi pelléTKa, CIJIaBbl, (U3WUecKue BeUUMHbI,
eJVMHULIbI U3MepeHNs], KOCMUYeCKoe IIPOCTPAHCTBO, IJIaHeThl, 3BE3/bl, CoHLe.

buonorus: dortocuHTe3, gbixaHue, Ouocdepa, 3KocCUCTeMa, MUHepa/lbHble Y00OpeHHs, MHUKDPO3J/IEMEHTHI,
MaKpO3JIeMEeHThI, [TUTaTe/IbHbIE BellleCTBa.

leorpadusi: atmocdepa, rugpocdepa, MUHepasbl, TOPHbIe TIOPOAbI, MOJie3Hble HWCKOMaeMble, TOIIMBO, BO/HBIE
pecypcsl.

IINTIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XM HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJ/IbTATDI



JINUHOCTHBIE pe3y/bTaThl OCBOEHUs TIPOrpaMMbl OCHOBHOTO 001riero o6pa3oBaHMs [OCTUTAIOTCS B Xoe 00yueHUs
XUMUM B eJUHCTBe YyueOHOW M BOCIUTATe/NbHOW [IeiTeITbHOCTH B COOTBETCTBUU C TPAJUI[MOHHBIMH POCCUMCKUMU
COLIMOKY/IbTYPHBIMM U [1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TIPUHATBIMU B 0OlleCcTBe TpaBWJIaMU W HOpMaMu
TIOBe/IeHUsI 1 CIIOCOOCTBYIOT MpOLieccamM CaMOIIO3HaHUSI, CAMOPA3BUTHUS U COL[MA/TN3aL[UM 00YJaroIIXCsl.

JIMUHOCTHBIE pe3y/ibTaThl OTPA’KAlOT TOTOBHOCTH O0OYyYarOIIUXCS DPYKOBOJACTBOBAaTbCS CHUCTEMOM TIO3UTUBHBIX
LIEHHOCTHBIX OpHEeHTaL[M{ Y pPaCLLMPEeHUe OIbITa AesTeJIbHOCTH Ha e€ OCHOBe, B TOM UMCJ/Ie B YaCTHU:

1) naTpUOTHYECKOTr0 BOCIIUTAHHUSA:

L|EHHOCTHOTO OTHOLIEHUsS] K OTeUeCTBEHHOMY KYy/JbTYDHOMY, UCTOPUUECKOMY W HAayYHOMY Hac/eAui0, MOHUMaHUS
3HaueHWs XMUMUUECKOW HayKW B JKU3HU COBPEMEHHOro 00I1lecTBa, CIIOCOOHOCTH BjafieThb JOCTOBePHOW MH(OpMaleid o
TepeIOBbIX JOCTMXKEHUSIX U OTKPBITHSX MHUPOBOM M OTeueCTBeHHOW XWMUH, 3aMHTePeCOBAHHOCTU B HayUHBIX 3HAHUSIX 00
yCTpOICTBe MHpa U 00111eCTBa;

2) rpa)k/JaHCKOro BOCIMTAHUA:

TIpe/iCTaBJ/IeHUs] O COLIMATbHBIX HOPMaXxX U MpaBUIaX MeX/IUUHOCTHBIX OTHOILIEHUN B KOJ/UIEKTMBE, KOMMYHHUKATUBHOM
KOMTIETEHTHOCTU B OOII[eCTBEHHO T0/ie3HOM, yueOHOMCCIe[0BaTe/IbCKON, TBOPUECKOW U JIPDYTHMX BHUAX JesTebHOCTH,
rOTOBHOCTM K pa3HO00Opa3sHOW COBMECTHOM [leTeTlbHOCTHM TpY BBIMOJHEHWHW YyueOHbIX, IT03HaBaTe/bHBIX 3ajad,
BBIITOJIHEHUM XUMHUUECKHUX SKCIIEPUMEHTOB, CO3[laHUM YyueOHbIX IIPOEKTOB, CTpeM/IeHUS K B3alMOIIOHUMAHUI0 W
B3aMMOIIOMOIIM B TIPOI[ecce 3TOW yueOHOH [esTebHOCTH, TOTOBHOCTH OL|€HHWBATh CBOE TOBeJleHHe W TIOCTYTKH CBOUX
TOBapUILIeH C TTO3ULIMKA HPAaBCTBEHHBIX U MPAaBOBbIX HOPM C YYETOM OCO3HAaHUSI MOC/Ie/ICTBUM MOCTYNKOB;

3) HeHHOCTH HayYHOr0 NMO3HAHUA:

MHUDOBO33peHYeCKHe TIpe/iCTaBleHHsI O BelleCTBé M XUMMUUECKOW peaklud, COOTBETCTBYIOLHME COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HayKW M COCTaBJISIOIIME OCHOBY [I/Isl TOHUMaHUs CYL[HOCTU HayYHOW KapTUHbI MUpa, MpeJCTaBIeHUs
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPObI, B3aMMOCBSI3X UejioBeKa C MPUPOAHON CpeJoid, 0O POJM XUMHHU B
MO3HAaHWHW 3TUX 3aKOHOMEPHOCTEWN;

T03HaBaTe/IbHble MOTHBBI, HallpaB/ieHHbIe Ha TOy4YeHre HOBBIX 3HAaHUH M0 XMW, He0OXOAUMBIe /Jisi 00bsICHEHUS
HabJ/TI0/JaeMbIX TIPOLIECCOB U SIBJIEHWH, TMO3HaBaTeIbHON, WH(MOPMALMOHHONW W YWUTaTeNbCKOW KYJbTYpbl, B TOM UHCJIe
HaBBIKOB CaMOCTOSATebHOW paboThl € yuyeOHBIMM TeKCTaMW, CTPAaBOYHON JIUTEPATypOM, AOCTYIHBIMU TeXHUUeCKUMU
cpeicTBaMU UH(GOPMal[MOHHBIX TEXHOJIOTUM;



MHTEpPeC K O0OyueHHI0 M TI03HAHHWIO, JI0003HATeTbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHMIO,
TIPOEKTHOM W HCC/e/loBaTe/IbCKOW [leATe/lbHOCTH, K OCO3HAaHHOMY BbIOOpDY HampaB/ieHHOCTH U YPOBHS 00ydeHus B
JlaJIbHeuI1IeM;

4) ¢hopMupoBaHMs KY/IbTYPbI 3I0POBbSI:

OCO3HaHUWe I1[eHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIIEHWsS K CBOEMY 3/I0POBbIO, YCTAaHOBKMA Ha 37[0POBbIi 00Opa3
JKU3HH, OCO3HaHWe TIOC/eACTBUA U HeTpUsiTUe BPeJHBIX TpUBbIUeK (YroTpeOsieHusi anKorosis, HapKOTUKOB, KypeHUs),
Heo0X0oAuMOCTH cOOMoeHys TpaBu/ 0e30MacHOCTH NpY o0OpallleHHH ¢ XMMHAYeCKUMU BellleCTBaMU B ObITY U peasibHOMN
YKU3HU;

5) TPyAOBOro BOCIUTAHMS:

VMHTEepeC K MPakTUYeCKOMY H3YueHUIO0 MpoQeccuil U TpyJAa pa3/IMyHOro poja, yBakeHWe K TPYAYy U pe3y/bTaTam
TPY/JIOBOM JIesiTe/IbHOCTH, B TOM UKC/ie Ha OCHOBe TpPHUMEHEHUs TIpeIMeTHbIX 3HAaHWW M0 XMMWUU, OCO3HAHHBLINA BBIOOD
WHAVBHU/IyaIbHON TPAeKTOPUM MPO/IO/DKEHHST 00pa30BaHUs C YUETOM JIMUHOCTHBIX MHTEPECOB U CITOCOOHOCTH K XWMUH,
00ITleCTBEeHHbIX WHTEPEeCOB U TOTPeOHOCTeM, YCIelHoM npodecCHoHanbHON AesiTe/IbHOCTU U Pa3BUTHS HeOOXOJUMBIX
yYMEeHUM, TOTOBHOCTb aJjariTUPOBAThCs B TIpodheCCUOHA/ILHOM Ccpe/e;

6) 3K0/10rH4ecKoro BoCIIUTaHUSA:

5K0JIOTMUeCKU 1iesiecoobpa3Hoe OTHOLIeHNe K MPUPOo/ie KaK UCTOYHUKY YKU3HU Ha 3emsie, OCHOBe e€ CyIlleCTBOBaHUS,
TOHVMaHWe IIeHHOCTH 3/I0pOBOTO U 0Oe3ormacHOTo o0Opa3a »XM3HH, OTBETCTBEHHOE OTHOIIeHHe K COOCTBEHHOMY
bu3nuecKkoMy M TICUXWYEeCKOMY 3[0DPOBbIO, OCO3HAaHUe 1[eHHOCTH COOJIofieHrsi TIpaBWI 0e3011acHOTO TOBeJeHUs TpU
paboTe C BelljeCTBaMH, a TAKXKe B CUTYyalLUsIX, YTPOXKAIOILIMX 3Z0POBbI0 U JKU3HU JTHOZel;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJy4YaeMmble TIPU W3YYeHUM XUMHH, [/ pellleHus 3afau, CBSI3aHHBIX C
OKpYyKarollleld TIPUPOJHOM CpeJoM, [/is1 TIOBBIIMIEHUWsS YPOBHSI SKOJOTHUYECKON Ky/JIbTYPhbl, OCO3HAHHSA TI100aIbHOTO
XapakTepa 3KOJIOTUUeCKHX TIpo0sieM U MyTel WX pellieHus] TTOCPeZiICTBOM MeTOZAOB XHMMHH, SKOJIOTUUECKOTO MBIILLIeHUS,
yMeHUsI PYKOBO/ICTBOBaTbCsI UM B IT03HaBaTeIbHOM, KOMMYHHUKATUBHOM U COI[MATbHOM MPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTaripeiIMeTHBIX pe3y/bTaTOB BbIZEISAIOT 3HAUMMBbIe 7151 (HOPMUPOBAHUS MHUPOBO33peHHs 00IeHayYHbIe
MOHATUSA (3aKOH, TeOpUsi, MPUHLIUI, TUIIOTe3a, (PaKT, CUCTeMa, MPOLeCC, SKCIIEPUMEHT U [IPYTroe.), KOTOpble UCIO/Ib3yHTCS
B eCTeCTBeHHO-HayUHbIX y4yeOHBbIX TIpeJiMeTax W TO3BO/ISIIOT Ha OCHOBe 3HAHWW M3 3TUX MpeaMeTOB (opMHPOBATh



IIpe/iCTaB/ieHre O I[eJIOCTHOM HayuyHOH KapTHHe MHpa, M YHUBepCajibHble yueOHbIe [elcTBUs (ITO3HABaTe/bHbIE,
KOMMYHUKaTUBHbIE, DPery/isTHBHbIE), KOTOpble obecrieunBarOT (OPMUpPOBaHHE TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TJIAHWPOBAHUIO U OCYIIECTBJ/IEHHUIO yueOHOM ZiesiTe/TbHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEPCA/IbHbIE yUeOHbIe JefiCTBHS

Bba3oBble jioruyeckKue AefcTBUs:

YMEHUSI UCMO0JIb30BaTh NMPUEMBI JIOTUYECKOTO MbILUIEHUS TIPU OCBOEHWM 3HAHWM: PaCKpbIBaTh CMbBIC XUMHAUYECKUX
TIOHATUM (BBIZE/ISATh UX XapaKTepHble MPU3HAKW, YCTAHABIMBATb B3aMMOCBSI3b C [IPYTUMM TIOHSATUSIMHU), KCIIOJIb30BaTh
TIOHATUS /11 OOBSICHEHUSI OT/AeNbHBIX (DaKTOB U SIBIEHWM, BbIOMpaTh OCHOBAaHUSI U KPUTEPUM il KiacCUbUKALN
XUMHUUECKUX BeIleCTB M XWUMHWUeCKUX peaklii, yCTaHaB/IMBaTh TNPUYMHHO-C/Ie[CTBEHHbIE CBSI3U MeXIy O0O0BeKTaMu
W3y4yeHUsl, CTPOUTHb JIOTMYeCKHe pacCyX/eHus (UHAYKTUBHbIe, [eJyKTHMBHbIe, IO aHaJOTWu), [enaTb BbIBOAbI U
3aK/TIOUEHUS;

yMeHHe TIPUMEHSITh B MPOLIecCe MO3HaHUs TTOHATHS (TIpeMeTHbIe U MeTarpeAMeTHbIE), CAMBO/IMUECKHEe (3HAKOBBIE)
MO/Ie/I, WCTIO/b3yeMble B XWUMHH, TIPeoOpa30oBbIBaTh IIMPOKO TPUMeHsieMble B XUMHUU Mo/ie/lbHble Tpe/CTaB/IeHus —
XUMUYECKUM 3HaK (CMMBOJ 3jIeMeHTa), XuMuyeckas (opMysia U ypaBHeHHe XUMHUUYECKOM peaklUyMd — TIpU pelleHur
yueOHO-TT03HaBaTeMbHbBIX 33/]ay, C YUYETOM 3THUX MO/Ie/IbHBIX TPeZiCTaB/IeHUM BhISIBISTh U XapaKTepr30BaTh CYII[eCTBeHHbIE
TIPU3HAKH M3yUaeMbIX 00BEKTOB — XUMHUUECKHX BEIeCTB M XUMUUYECKUX PeaKI[Hi, BBISB/ATh 0O0IIMe 3aKOHOMEpPHOCTH,
TIPUUMHHO-CJ/Ie/ICTBEHHbIe CBSI3W M MPOTHMBOPEUNs B U3yuaeMbIX MPOLeccax U sBJIEHUSIX.

Bba3oBble ucc/ieioBaTe/IbCKHe JeCTBYS:

yMeHHe UCM0/Ib30BaTh MOCTAB/I€HHbIE BOMPOCHI B KaueCTBe MHCTPYMEHTA MO3HaHWsl, a TaK’Ke B KaueCTBe OCHOBBI J1JIsl
(hopMUpOBaHUs TMIOTE3bI 0 NMPOBEPKe NPABUILHOCTH BbICKA3bIBAEMbBIX CYKJEHUM;

nproOpeTeHre OIbITa IO TUIAHWPOBAHWIO, OPraHW3allid U TIPOBEJEHUI0 yUeHWYeCKHX SKCIIEPUMEHTOB, yMeHUe
HabJ/Tr0/1aTh 3a X0Z0M TIpPOLecca, CaMOCTOsITe/TbHO TIPOTHO3UPOBATh €ro pe3y/ibTaT, PopMyIUpoBaTh 00001[eHNs U BHIBOAbBI
T0 pe3yJibTaTaM MPOBeAEHHOI0 OIbITa, UCC/IeJOBaHUs], COCTAB/ISATh OTUET O TIPOZie/laHHOM paboTe.

Pabora c undopmanmeii:

yMeHUe BbIOMpaTh, aHATM3UPOBaTh U UHTEPIPEeTHPOBAaTh WH(MOPMALIMIO0 Pa3/IMUHbLIX BUZOB U (HOPM TIpe/iCTaBIeHMUs,
MoJiyyaeMyl0 M3 pa3HbIX MCTOYHUKOB (HAy4YHO-TOMYyJspHasi JWATepaTypa XWMUUECKOrO COJlep>KaHWsi, CIpaBOYHbIe
roco6us1, pecypchbl IHTepHeTa), KpUTUUECKH OLleHWBaTh MPOTUBOPEUNBYIO U HeJJOCTOBEPHYIO HH(OPMaI[HIO;



yMeHUe TIPUMEHSITb pa3/MuHble MeTOAbl W 3alpocChl TPHU TOHCKe W 0TOOpe WH(pOPMAIMM U COOTBETCTBYIOIIUX
JaHHBIX, HeOOXOAUMBIX [I7Isl BBITIOIHEHHsI Y4eOHBIX 1 TI03HaBaTe/IbHBIX 3a/lau Orpe/ie/IEHHOr0 TUIIA, TPUoOpeTeHNe OIbITa
B 007aCTM UCIO/Ib30BaHUsI UWHGOPMAalIMOHHO-KOMMYHHMKATHUBHBIX TEXHOJIOTHM, OBJlaZieHue KYJIbTypOl aKTUBHOTO
WCTIOMb30BaHUSl PA3/IMUHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSITe/IbHO BBIOMpaTh OMNTUMaabHYI (OpMy Ipe/CTaB/IeHUs
vHGOpPMAIMU U WUTFOCTPUPOBATh pelllaeMble 3aflaull HeCI0KHBIMU CXeMaMH, JharpaMMaMHu, ApYyTruMu (opMaMu rpapuku
1 UX KOMOMHALIUSIMU;

yMeHue UCMO0/b30BaTh M aHa/M3MPOBaTh B Mpoliecce yueOHOM U UCC/ie[ioBaTebCKOU AiesiTe/IbHOCTA UH(POPMALMIO O
B/IMSTHUM TPOMBII/IEHHOCTH, CeJIbCKOTO X0351ICTBA M TPAHCIIOPTa Ha COCTOSIHME OKPY»Katollleld IPUPOIHOM Cpe/ibl.

KoMMyHHKaTHBHbIE YHHBePCAa/IbHbIe YueOHbIe JeHCTBHUSA:

yMEHUS 3a/laBaTh BOTIPOCHI (B XO/e Auanora v (Wind) AUCKYCCHH) TI0 CYIIIeCTBY 00Cy»K1aeMoi TeMbl, (hOpMyIMpPOBaTh
CBOU Tpe/IJI0’KeHUS] OTHOCUTE/TbHO BBITIOJTHEHUSI TIPe/I/IOKeHHOM 3a/1aui;

yMeHUsI TIPe/ICTaB/IsATh T0/lydeHHbIe pe3y/bTaThl [03HaBaTeIbHOU JiesiTe/TbHOCTU B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
Jle/laTh TIpe3eHTal[dI0 Pe3y/IbTaTOB BHITIOJHEHUS XUMHUYECKOro JSKCIepyMeHTa (/1abopaTopHOro OIlbiTa, J1ab0paTOpHOM
paboThI 110 MCCIeI0BAaHUIO CBOMCTB BeIIeCTB, yueOHOr0 MPOeKTa);

yMeHUsT yueOHOro COTpyAHUYECTBAa CO CBEPCTHMKAMM B COBMECTHOW T[103HaBaTelbHOW M UCC/e[0BaTeTbCKOM
JiesiTeTbHOCTU TIPU PellleHWH BO3HUKAIOIIMX Tpo0/ieM Ha OCHOBe y4éTa OOIIMX WHTepecoB U COTJIaCOBaHUS TO3ULIAN
(obcyx)menusi, 0OMeH MHEHHUSIMH, «MO3TOBble IITYPMbI», KOOPAWHALINS COBMECTHBIX AeWCTBUM, Orpefie/ieHrue KPUTepHeB
T10 OL[eHKe KaueCTBa BBIMIOJTHEHHOM pabO0ThI U APyTHeE).

PerynsiTHBHBIE YHHBepCa/IbHbIe yueOHbIe JelCTBUA:

yMeHHe CaMOCTOSITe/IbHO OTMpeJieNisiTh Liefu [esATebHOCTH, MJIaHUPOBaTh, OCYILEeCTB/ISATh, KOHTPOJIMPOBATh W TpU
He0OXOIMMOCTH KOPPEKTUPOBATh CBOIO [eTeIbHOCTD, BbIOMpPaTh Harbo/ee 3pheKTUBHBIE CIIOCOOBI pellieHusT yueOHbIX 1
To3HaBaTe/IbHBIX 3ajlauy, CAMOCTOSTEbHO COCTAaB/SATh WM KOPPEKTUPOBAaTh IPEAJIOKeHHBIM alrOpyUTM [eNCTBUM Mpu
BBITIOJIHEHUH 3a/IaHUM C YUETOM IMOTyUeHHsI HOBbIX 3HaHUH 00 n3yuaeMbIX 00beKTax — BellleCTBaX U PeakilvsX, OlleHUBaTh
COOTBETCTBUE TIOYYEHHOrO pe3ysbTaTa 3asB/IEHHOW LieJid, YMeHHe WCI0/b30BaTh W aHaJIU3UpOBaTh KOHTEKCTHI,
Tipe/ijlaraemMbie B yCJIOBUH 3aZlaHUM.

IMPEJMETHBIE PE3YJ/IBTATHBI



B cocraBe TmpegMeTHbIX pe3y/JbTATOB II0 OCBOEHHUIO 0053aTeNbHOTO COZIePXKaHHUs, YCTAaHOBJEHHOTO JaHHOU
deneparbHON paboueil MPOrpamMMOM, BBIIEISIFOT: OCBOEHHBbIE OOYyUaroIMMHCS HAayYHble 3HAHUSI, YMEHHS U CIOCOOBI
JercTBUH, crelydruyeckye s rmpeAMeTHOH 00/1acT « XMMUYsh», BU/IbI 1eATeIbHOCTH I10 MOyUYeHHI0 HOBOI'O 3HAHMS, €ro
WHTepIIpeTaliy, Ipeodbpa3oBaHUI0 U IPUMEHEHHIO B PA3/IMUHBIX YUeOHbBIX ¥ HOBBIX CHUTYaIIUSIX.

K koHIly 00yueHu s B 8 K/1acce ripejMeTHbIe pe3y/ibTaThl Ha 0a30BOM YPOBHE /I0JDKHBI OTPaXKaTh CHOPMUPOBAHHOCTh
y 00y4Jarommxcst yMeHHU:

PacKpbIBaTh CMbIC/I OCHOBHBIX XUMUUYECKUX MMOHATUM: aTOM, MOJIeKyJ/ia, XMMUUeCKHUW 3/1eMeHT, IPOCTOe Bell|eCTBO,
CJIOXKHOe BelleCTBO, CMeCh (OAHOpPOJHAas W HEeOJHOPOJHasi), BaJeHTHOCTb, OTHOCUTEeNbHAasi aTOMHas U
MOJIEKY/ISIDHAasi Macca, KOJTMYeCTBO BellleCTBa, MOJIb, MOJIIPHAsl Macca, MaccoBasi JOJIsi XUMUYECKOr0 3JieMeHTa B
COeJMHEHUM, MOJISIPHbIM O00BEM, OKCHZ, KHCJIOTa, OCHOBAaHWE, COJib, 3JIEKTPOOTPULIATeTbHOCTb, CTereHb
OKHCJIeHUS, XUMHUYeCKasi peakiusl, KiacCU(UKalUs peaklui: peaklud COeJVUHeHUs, peakl[ud Ppa3/ioKeHUs,
peakIuM 3aMelreHus], peakiiui 0OMeHa, 9K30- U dHIO0TEepMHUUYECKHe PeakIi[iH, TeTUIoBOM 3¢h(deKT peakiuu, siipo
aToMa, 3JIeKTPOHHBIN C/I0M aTOMa, aTOMHasi OpOMTasib, paJJuyC aTOMa, XMMUUeCKasi CBs3b, MOJISIpHAsi ¥ HeMoJIsipHast
KOBaJ/IeHTHasi CBs3b, MOHHAs CBSi3b, MOH, KAaTWOH, aHWOH, PAacTBOpP, MaccoBasi [0/ BellecTBa (MPOLieHTHast
KOHLIeHTpal[1s1) B paCcTBOPE;

WTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMMWYECKUX MOHSITUHA U TIPUMEHSITb 3T MOHSTHUS NPU OMUCAaHUU
BeIleCTB U UX MpeBpallleHuH;

VCI0J/1b30BaTh XUMUUECKYH0 CUMBOJIUKY [/ COCTaB/IeHUs1 (pOPMYJI BEILleCTB U YPaBHEHHH XUMUYECKUX peaKLuij;
orpeieISiTh Ba/IEHTHOCTh aTOMOB 3/IEMEHTOB B OWHApHBIX COeJMHEHUSX, CTelleHb OKHC/IEHUsS 371eMeHTOB B
OWHApHBIX COeVMHEHUSX, MPHUHA/JIeXKHOCTL BEIIIeCTB K OIpe/ie/IEHHOMY K/acCy COeJUHeHWM 1o dhopMyiaM, BUJ,
XHMMMWYEeCKOM CBSI3U (KOBa/IeHTHAasi U MOHHAs) B HEOPraHUYeCKUX COeIMHeHUSIX;

packpbiBaTh cMbIca [lepuoauueckoro 3akoHa [. V1. MeHpeneeBa: 1eMOHCTPUPOBAaTh NMTOHMMaHWe MMePUOANYECKOU
3aBUCMMOCTA CBOMCTB XUMHUECKUX 3/IeMEHTOB OT UX TII0/Io)KeHUsi B Ilepuoandeckod cuUcTemMe, 3aKOHOB
COXpaHeHUs1 MacCChl BellleCTB, [IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJ/IIPHOIO YUYeHus1, 3aKoHa ABOrazpo;
OTMCBIBaTh U XapaKTepr30BaTh TabauuHyto hopMy [leproanueckoi CCTeMbl XUMHUUECKUX 3JIEMEHTOB: pa3/inyaTh
TIOHSITUSL «TJIaBHasi MOATpyTna (A-rpynma)» U «nobouHast noArpyrma (b-rpyrina)», Masbie U 60bliive epruo/bl,
COOTHOCUThL 0003HaueHUs1, KOTOpble UMeroTCs B Tabnmile «[lepruoanueckas cicTeMa XUMUUeCKUX s1eMeHToB [. U.



MeHziesieeBa» C UMCIOBbIMUA XapaKTePUCTUKAMU CTPOEHUS] aTOMOB XUMUUECKUX 3/IeMeHTOB (COCTaB U 3apsif, spa,
o0I11iee UKMCJIO 3/IEKTPOHOB U pacripe/iesieHre MX T0 3/IeKTPOHHBIM CJI0SIM);

K/1acCU(UIMPOBaTh XMMUUECKUe 3/IeMEHThI, HeopraHWYeckre BellleCTBa, XMMUUeCKHe peakiuu (1o 4uciy Hu
COCTaBy yYaCTBYIOILMX B peaKLUU BelleCTB, M0 TEMJIOBOMY 3D (eKTY);

XapaKTepu30BaTh (OMUCHIBaTh) OOIMe XWMHUYEeCKHe CBOMCTBA BeIECTB PA3/MUHBIX KJ/IAaCCOB, TIOATBEPIKIast
OMUCaHUe MpUMepaMy MOJIEKYJISIPHBIX YPaBHEHWI COOTBETCTBYIOLMX XUMUUECKUX PeaKLUi;

MIPOrHO3UPOBaTh CBOMCTBA BeIlleCTB B 3aBUCMMOCTU OT HMX KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKaHUS
XUMUUECKHX MpeBpalljeHri B pa3/TMUHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYIO MOJIEKY/SIDHYIHO U MOJISIDHYHO MacChl BellleCTB, MAaCCOBYIO [IOI0 XUMHUYECKOTO
37ieMeHTa 10 (hopmyJie Ccoe[JMHeHHsl, MaCCOBYIO JIO/II0 BeIlleCTBa B PaCTBOPE, MPOBOAUThL PaCUY€Thl MO0 YpPaBHEHUIO
XUMHUYECKOM peakKLvy;

TIPUMEHSITh OCHOBHbIE OTlepaliiid MbICIUTEIbHOW JleATeNbHOCTA — aHalu3 W CHUHTe3, CpaBHeHHWe, 00o0IieHue,
cUCTeMaTH3alUlo, KiaaccuUKalvio, BbISIBIEHHME TPUUMHHO-C/Ie/ICTBEHHbIX CBsi3eld — [ijid U3yueHUsl CBOWCTB
BeIIeCTB U XMMHUECKUX peakldi, eCcTeCTBeHHO-Hay4Hble MeTOAbl TO3HaHUsS — Hal/ofeHue, W3MepeHue,
MO/ie/TMpOBaHue, SKCIepUMeHT (peasibHbIM U MbIC/IEHHBIN );

CJ/lefioBaTh TPaBUIaM T10J/Ib30BaHUsSI XMMUUYECKOW TOCyjoi U 1abopaTOpHbIM 000pyI0BaHNEM, a TaK)Ke TpaBUIaM
oOpailjeHus1 C BeleCTBAMM B COOTBETCTBUM C WHCTPYKI[USIMH TIO BBITIOJIHEHUIO /1aOOPATOPHBIX XUMHUYECKUX
OTBITOB TI0 TOMy4YeHUIO U cobupaHuio Ta3000pa3HbIX BelleCcTB (BOZOPOJAa U KHCJIOPOAA), MPUTOTOBJIEHHIO
PacTBOPOB C OMpe/ie/IEHHOM MaCcCOBOM [/10/1el paCTBOPEHHOTO BelleCTBa, MJIaHUPOBaTh U MPOBO/IUTh XUMUYECKHEe
5KCMEepPUMEeHThl 10 pacrlo3HaBaHUIO DPACTBOPOB le/loYell M KUC/AOT C TIOMOLbI0 WH/JWKATOPOB (J1aKMYC,
dbeHonPTaNEeNH, METUIOPAHX U IpyTHe).

K koH1y 00yueHusi B 9 KJ1acce nipeiIMeTHbIe pe3y/IbTaThl Ha 6a30BOM YPOBHE [JO/KHBI OTPaXKaTh CHOPMUPOBAHHOCTH
y 00yyYaroIuxcsi yMeHHUH:

PacKpbIBaTb CMbICJI OCHOBHBIX XUMWYECKUX TMOHATUM: XUMWUYECKUM 3JIEMEHT, aTOM, MOJIeKYyJa, WOH, KaTUOH,
aHUOH, MPOCTOe BeIIeCTBO, C/I0XKHOe BeIeCTBO, Ba/leHTHOCTb, 3/IEKTPOOTPUILaTebHOCTb, CTelleHb OKHCIeHUS,
XUMUUeCKasi peakiusi, XMMUUecKasi CBsi3b, TeTUIOBOM 3(@eKT peakiyu, MOJib, MOJISIPHbI 00BEM, pacTBOp,
3/IeKTPOJIUThI, HE3JIeKTPOIUTHI, 3/€KTPOIUTAUECKas AUCCOLMAlMs, peaklid WOHHOTO OOMeHa, KaTaau3aTop,



XUMHUUeCKoe paBHOBecue, obpaTvMble W HeoOpaTHMble peakiiH, OKUC/IUTe/bHO-BOCCTAaHOBUTE/IbHBIE PeaKIvH,
OKHUC/IUTEeJIb, BOCCTAHOBUTE/Ib, OKHC/IEHWE M BOCCTaHOBJIEHWE, a/lJIOTPONusi, aM(OTEePHOCTb, XUMHUUYECKas CBSI3b
(KoBaneHTHasi, MUOHHasi, MeTa/UIMCh KpucTa/umcy perércy, KOppo3vs MeTaslyIOB, CIIIaBbl, CKOPOCTb
XMMUUECKOM peaklvy, npejie/ibHO AonycTumMH

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITUA W MPUMEHSTh 3TU TOHSTUSI TIPU OMNMCAHUM
BEILeCTB U UX MpeBpallleHuH;

WCII0/Tb30BaTh XMMHUUYECKYH0 CUMBOJIUKY [IJI1 COCTaB/ieHUs1 (hOpMYJT BeIl|eCTB U ypPaBHEHUM XUMUUYECKUX peaKi|uy;
onpejie/iATh BaJIleHTHOCTb M CTeNeHb OKUC/IEHUSI XUMMUYECKUX 3/IEMEHTOB B COEIMHEHUSIX Pa3/IMYHOr0 COCTaBy,
TIPUHA/IJIe)KHOCTh BEIeCTB K OrpeJe/éHHOMY KJjacCy COeAuHeHUN 1o (opMysaM, BUJT XUMHUYECKOW CBSI3U
(KoBaneHTHasi, MOHHasi, MeTa/UTUC b B HeopraHWuecKnx COeJMHEeHUsIX, 3apsi/| MOHA M0 XUMUUECKOW (popMmyiie,



COCTaBJIAITb YPaBHEHUS 3JIEKTPOIUTUUECKOW AUCCOLMALIMUA KUC/IOT, 1ije/iouell U COJiel, ToJ/IHbie U COKpalléHHbIe
ypaBHeHUsI peaklMii MOHHOTO oOMeHa, ypaBHeHMs peaklvi, MOATBep)KAAIIINX CYIleCTBOBaHHEe TeHeTHUyeCcKou
CBSI3M MEX/y BeleCTBaMH Pa3/MYHbIX K/1aCCOB;

PacKpeIBaTh CYLIHOCTb OKWC/IMTEIbHO-BOCCTAHOBUTE/BHBIX PEeaKLWW MOCPEeACTBOM COCTaB/IEHUS 3JIEKTPOHHOTO
OaslaHca 3THX peaklyii;

TIPOTHO3MPOBAaTh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX CTPOEHUS, BO3MOKHOCTH TIPOTEKAHUS XMMUYECKHUX
TIpeBpalLleHNid B pa3/IMYHbIX yC/IOBUSAX;

BBIUUC/IATb OTHOCHUTE/IbHYIO MOJIEKY/ISIDHYIO W MOJISIDHYHO MacChl BellleCTB, MacCOBYIO [O/H0 XUMHYECKOTrO
3jieMeHTa 10 (hopmyJie coe/lMHeHHs], MaCCOBYIO [IO/II0 BellleCTBa B PaCTBOpe, MPOBOAUThL PaCUéThl MO0 YpPaBHEHUIO
XMMUYECKOU peaklinu;

cobroaTh TpaBUIa MO/Ib30BaHUSI XMMUUECKOW TOCyZiol U j1labopaTopHbIM 000py/j0BaHMEM, a TakXe TpaBuUJIa
oOpairieHrsi C BelleCTBaMM B COOTBETCTBUM C WHCTPYKIUSIMUA TI0 BBITIOJTHEHUIO 1ab0OpaTOPHBIX XUMUUYECKUX
OTILITOB TI0 MTOTYYeHUI0 ¥ COOMpaHUIo Ta3000pa3HbIX BellecTB (aMMHaKa 1 YIIeKHC/IOTO ra3a);

TIPOBO/JIUTh peaKkLUM, MOJATBEePKAAI0IIMe KaueCTBeHHbIM COCTaB Pa3/IMUHBIX BELIeCTB: pacrio3HaBaTh OMBITHBIM
nyTéM XJ0puA-, Opomuz-, voAua-, KapboHaT-, ¢ocdar-, cuUMMKaT-, CyabdaT-, TUAPOKCUA-UOHBI, KAaTUOHbI
aMMOHMS M MOHBI M3YUYEHHBIX MEeTa/lJIOB, MPUCYTCTBYIOLLME B BOJHBIX PACTBOPax HEOPraHUYeCKUX BellleCTB;
TIPUMEHSITb OCHOBHbIE OTepaljii MbIC/IUTebHON [esATeTbHOCTH — aHaau3 W CUHTe3, cpaBHeHHe, 0000iieHMe,
CUCTeMaTH3aLMI0, BbISIBJIEHHE TIPUYUHHO-C/IeICTBEHHBIX CBSI3€l — /IJid U3y4YeHUs] CBOMCTB BelLeCTB U XUMUUECKUX
peakiiuii, ecTeCTBeHHO-HayuYHble MeTO/bl M03HaHUsl — Hab/oZieHre, U3MepeHre, MO/Ze/IMPOBaHKe, SKCIIepUMEHT
(peasibHBIN U MBIC/IEHHBIN).



TEMATHNYECKOE IVNTAHNPOBAHUE

8 KJIACC
KonnyecTBo yacos
No HaumeHoBaHMe pa3jesioB U OneKTpoHHbIe (H(POBEHIE)
KonTpo/ibHbie IIpakTHUyeckue
n/n TeM NPOrpaMmabI Bcero oOpa3oBaTe/IbHBIE PecypChI
padoThI padoThI
Pazpgen 1. IlepBoHavya/ibHbIE XUMHUYECKHEe TTOHATUA
Xumusi — BakHast 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmioreka LIOK

' TpaKTUUeCKO JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeljectBa 1 xuMHueckue 15 1 Bbubmoteka LIOK

' peaximu https://m.edsoo.ru/7f41837¢

Wroro no pa3peny 20

Pa3pgen 2. BaxkHelne npejcTaBUTe/IM HEOPraHMUeCKUX BellecTB
21 Bosayx. Kucnopog. ITonsatue 6 Bbubmoteka LIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bopopoga.Ilonsitue o kuciorax 3 1 bubmioreka LIOK

' U CONsAX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [ToHsiTHe 06 c 1 1 bubmoreka IIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE K/1aCChbI 1 1 1 bubmoteka LIOK

' HeopraHuyecKux coeIMHeHUN https://m.edsoo.ru/7f41837c

Wroro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckas cucrema xumuueckKux 371eMeHToB /[I. V1. MenjeneeBa. CTpoeHue aToMoOB.

XumMmuueckasn cBfi3zb. OKHC/INTE/IbHO-BOCCTAaHOBUTE/TbHbIE peaKluu




[MepuoguuecKuii 3aKOH U

31 [Teproguueckasi cuctema 7 bubmuoreka IIOK
’ XUMUUYeCcKux snemMeHTos /1. 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHre aToma
XumMuueckast CBSI3b.
3.2 OKUC/IUTeNLHO- 8 Bubmorexa IJOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE pPeaKi[u1
bubmoreka IIOK
" 1
TOTO TO pasAey > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bubmorexa HOK
P p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME




9 KV/IACC

KosinuecTBo yacoB JJIeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Ne n/m Kontponbusl | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHBIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1. BemjecTtBo 1 xXuMu4yeckue peaknuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUN c 1 bubmoteka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 3aKOHOMEPHOCTH XUMUUECKUX 4 BbubmoTeka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas AUCCOLaLs. 3 1 1 bubmmoreka IIOK
' XHWMHUUeCKHe peakijiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pazpgen 2. HemeTa/uibl M UX COeiUHEHMS
51 OO0111ast XapaKTepUCTHKa XUMUYECKIX 4 1 bubmoteka LIOK
’ sneMeHTOB VIIA-rpymrsl. ['ajoreHst https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTepUCTUKa XMMUYEeCKUX
2.2 snemMeHTOB VIA-rpymrsl. Cepa u eé 6 bubmotexa IOK
' PyTIHRL. ©€p https://m.edsoo.ru/7f41a636
CoeJuHeHUsI
OO0111ast XapaKTepUCTUKa XMMUYEeCKUX
2.3 snemeHToB VA-rpynmnbl. A3oT, hochop u ux 7 1 Bubmmotexa OK
' PYTHTBL. ’ P https://m.edsoo.ru/7f41a636
COeJJUHeHUsI
OO0r11ast xapaKTepUCTHKA XUMUYECKUX
2.4 snemMeHTOB [VA-rpymmsbl. Yraepog v 8 1 2 Bubmiorexa OK
. o by ] PoA https://m.edsoo.ru/7f41a636
KPEeMHUM U UX COeIMHeHUsT




WTtoro no pasgeny

25

Pazpgen 3. MeTta/iibl U UX COeJUHEHUS

. bubmoreka LIOK
3.1 Obue cBoHCTB MeTanI0B 4 https://m.edsoo.ru/7f41a636
. bubnuoreka IIOK
3.2 BaykHeiiie MeTalibl U UX COeAMHEHUS 16 https://m.edsoo.ru/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpy)kawouias cpeja
4.1 BelniectBa 1 MaTepuasibl B JKU3HU UYe/IOBEKa 3 Bubmmorexa [JOK
’ = p https://m.edsoo.ru/7f41a636
Ntoro no pa3peny 3
Pe3epBHOe Bpemsi 3 Bubmmotexa IOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIE
Ne uudpoBbie
Tema ypoka KoHTpo/1bHBI IIpakTHUeckue
n/n Bcero ob0pa3oBare/ibHbIE
e paboTbI paboThI
pecypchl

1 IIpeamet xumMuu. Poib XUMUU B )KU3HU 1 bubmoteka LIOK
yesioBeka. Tesia ¥ BelljecTBa https://m.edsoo.ru/ff0d210c

2 [TonaTtue o MeToax MO3HaHUS B XUMUU 1 Bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[MpakTrueckast pabota Ne 1 «IIpaBuia paboTsr
3 B j1abopaTopuu 1 pUéMbI 00paltieHus ¢ 1 Bubmaorexa IOK
patop P pat https://m.edsoo.ru/ff0d23dc
nabopaTOpHBIM 0060py10BaHUEM»

4 YucTeie BemjecTBa U cMecu. CriocoObl 1 bubnuoreka LIOK
paszeneHusi cmeceun https://m.edsoo.ru/ff0d26ca
[Mpaktryeckast pabora Ne 2 «Pa3zenenue

5 cMeceli (Ha mpyMepe OYUCTKY TTIOBapeHHOU 1 Bubmmorexa [JOK

P P P https://m.edsoo.ru/ff0d28c8
COJTN)»
bubmioreka LIOK
6 ATo osne 1
TOMBLH MOJIERY IR https://m.edsoo.ru/ff0d2a6c

7 XuMuyeckue 371eMeHThl. 3HaKy (CUMBOJIbI) 1 bubmioreka LIOK
XMMUYeCKUX 3/1eMeHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble M C/10)KHBIE BellleCTBa 1 Bubmiorexa LIOK

P . https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIDHOE yUueHue 1 Bubmorexa OK

/P y https://m.edsoo.ru/ff0d2d50
10 3aKOH ITOCTOSIHCTBA COCTaBa BeLeCTB. 1 bubmmoreka LIOK




Xumnueckasi popmysia. BasieHTHOCTb aTOMOB
XUMUYECKUX 3/IeMEeHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHOCUTe/IbHas aTOMHas Macca. bubmoteka LIOK
OTHOCUTe/IbHAas MOJIeKy/IsIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 07151 XMMHAYeCKOr 0 371IeMeHTa B bubmuoreka LIOK
CoeJUHeHUU https://m.edsoo.ru/ff0d350c
13 Komnuectso Beljectsa. Mosib. MonsipHas bubnuoreka LIOK
macca https://m.edsoo.ru/ff0d5230
14 Pusnueckre U XUMHUUYECKUe sIBIeHUS. bubnuoreka LIOK
XuMHU4YecKasi peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipr3HaKu 1 yC10BYsI IIPOTeKaHus Bbubmoteka LIOK
XUMHUYECKUX peakLyi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHHs MacCChl BelLeCTB. bubmoreka [IOK
XVMHUUeCKue ypaBHeHUs! https://m.edsoo.ru/ff0d3b88
17 BrruncsieHust KommuuyecTBa, MacChl BeIeCTBa Mo bubmoteka LIOK
YPaBHEHUSIM XUMHUUYECKUX PeakLui https://m.edsoo.ru/ff0d5708
Knaccudukanys XxuMruecKux peakLyn
18 (coe I/IH(EHI/IHH a3/I0>KeHUsI 3a15e ;{HH Bubmmorexa [IOK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIOMOHOCOB — YUéHbIMi-
19 sHIMK/Ioneauct. ObobIeHue U Bubmiorexa LIOK
! AMCT. Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTH3aLus 3HaHU!
20 KonTponbHast pabota Nel o Teme «BeitrjectBa bubnuoreka IIOK
Y XUMUUYECKUE PeakL[hun» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs raszos. Cocras Bo3zyxa.
v AY Bbubmoteka LIOK
21 Kucnopog — 3/meMeHT ¥ mpoCTOe BeLecTBO.

O30H

https://m.edsoo.ru/ff0d448e




du3nyecKre U XMMHUYeCKre CBOMCTBa

bubmioreka LIOK

22 .
KHC/I0POAQ (PEAKLHH OKHCIIEHHS, FOPEHHe) https://m.edsoo.ru/ff0d4614
ITonsitTie 06 oKcHaax
Crioco6rl TIo/TyueHust KUCI0po/ia B
23 nabopaTtopuy ¥ POMBIIIIIEHHOCTH Bubmaorexa [IOK
paTop P ) https://m.edsoo.ru/ff0d497a
IIpumeHeHure Kucioposa
TennoBoii 3 (eKT XUMUUECKOM peaKIiu,
24 TIOHSITHE O T(i)chOXI/IMI/IquKOM paBII-I{jHI/II/I Bubmaorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTePMHUUECKUX PeaKLUsIX
ToruBo (HedTh, yrojb U MeTaH).
25 3ar HBHEIEI/IGCI];OB yxa CITOCOOBI Zro Bubmorexa [IOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
Tipe/0TBpalljeHUst
[Tpaktryeckast pabora Ne 3 1o Teme
26 «[Tonmyuenue u cobrpaHue KUC/I0po/a Bubmorexa OK
y . P poAa, https://m.edsoo.ru/ff0d4ae2
V3ydeHue ero CBOMCTB»
97 Bogopos — 3/eMeHT 1 IPOCTOE BellecTBO. bubmioreka LIOK
HaxoxneHnve B ripupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnueckre U XUMHUUYeCKUe CBOUCTBA bubmuoreka IIOK
Bogopoga. [Ipumenenue Bogopoza https://m.edsoo.ru/ff0d4dd0
bubmuoreka IIOK
29 I1
OFFITHE O RUCIIOTAX 1 COTAX https://m.edsoo.ru/ff0d50d2
30 Crioco6pI TI0/TyueHust BOOPO/ia B bubmuoreka IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[MTpakTrueckast pabota Ne 4 1o Teme
31 «[TonmyueHue u cobrpaHue BOZOpOza Bubmaorexa [IOK
Y . P AOPOAS, https://m.edsoo.ru/ff0d4f42
H3ydyeHue ero CBOMCTB»
. " b K
32 MornsipHbIii 00bEM ra3oB. 3aKOH ABOTaZIpo nbmaotexa [0

https://m.edsoo.ru/ff0d542e




Brruricnenus 06"béMa, KOJ/IN4eCTBa BelleCTBd

33 rasa ro ero u3BeCTHOMy KOJINYeCTB bubmorexa LIOK
. Y y https://m.edsoo.ru/ff0d55a0
BeII[eCTBa WK 00bEMY
BbIunic/ieHust 005EMOB T'a30B 110 YpaBHEHHUIO
34 €aKI[MH Ha OCHOBe 3aKOHA 00BEMHBIX Bubmaorexa [IOK
pearti o https://m.edsoo.ru/ff0d5708
OTHOILLIEHUH Ta30B
35 dusnueckre U XUMHUYECKUe CBOKMCTBA BO/IbI Bubmaorexa [IOK
a https://m.edsoo.ru/ff0d587a
bubmioreka LIOK
36 CocraB ocHoBaHui. [ToHsTHE 006 UHAMKATOpPaX
A P https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuresnb. HachiieHHbIe
37 HEIfaCbI epHHbIe paCTBO bl MaIfCOBaH oJis1 Bubmorexa LIOK
m p Pl A https://m.edsoo.ru/ff0d5b40
BellleCTBa B pacTBOpe
[MTpakTrueckast pabota Ne 5 1o Teme
38 «[IpuroroB/ieHre pacTBOPOB C OMpe/ie/IEHHOMN Bubmaorexa [IOK
P . . P p . peA https://m.edsoo.ru/ff0d5eba
MacCOBOMH Zi0/1eli paCTBOPEHHOTO BelljeCTBa»
39 KonrposnbHast pabota Ne2 1o Teme bubmoteka LIOK
«Kwucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcufpl: cocTaB, Kiaccudukarus, bubnuoreka LIOK
HOMeHK/1aTypa https://m.edsoo.ru/ff0d664e
[TonyueHrie U XMMUYeCKHe CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTePHbIX Bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHus: COCTaB, KiaccuprKalys, bubmioreka LIOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHvie u XMMUYeCKHe CBOKCTBa Bbubmoteka LIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTaB, knaccudukaiys, bubmuoreka IIOK




HOMEHK/IaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHue U XMUUeCKHe CBOMCTBA KUC/IOT Bubmaotexa IOK
y https://m.edsoo.ru/ffOdfee2
46 Conu (cpefHue): HOMEHK/IaTypa, ClIoCOObI bubmuoreka IIOK
ToJTyYeHusi, XUMUUeCcKre CBONCTBa https://m.edsoo.ru/00ad9474
[MpakTrueckast pabota Ne 6. Perienue
47 9KCIIePUMEHTA/IbHBIX 3a/a4 I10 TeMe Bbubmoteka LIOK
«OCHOBHBIe KJIaCChl HeOpraHU4eCcKux https://m.edsoo.ru/00ad9b7c
coeZIMHeHU»
48 ['eHeTrueckas CBSI3b MeXX/y K/jlacCaMHu bubmuoreka LIOK
HeOpraHu4YeCcKUX CoeUHEeHU https://m.edsoo.ru/00ad9a50
bubmoreka LIOK
49 O6o01eHre ¥ cuCTeMaTH3arys 3HaHUH
. B https://m.edsoo.ru/00ad9cb2
50 KonrposnbHast pabota Ne3 o Teme "OcHOBHbIe bubmoteka LIOK
KJIaCCbl HEOPraHMYeCKUX COeJUHeHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KAaCCU(PUKALUU
51 XMMHUYeCKUX 371eMeHTOB. [ToHsaTre o rpyrnax Bubmmorexa OK
' py https://m.edsoo.ru/00ad9ffa
CXOJHBIX 37IEMEHTOB
[Teproanueckuii 3akoH U [lepuoanueckas
52 chCTeMa XUMHUeCKUX 3yemMeHToB [. U Bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c¢
MeHpeneeBa
53 [Tepuogpl, rpymnmbl, MOATPYIIIbI Bubmmorexa [JOK
PHOZRT, TPYIHEL, TOATPY https://m.edsoo.ru/00ada52c¢
54 Ctpoenue aToMoB. COCTaB aTOMHBIX si/iep. bubmioreka LIOK
N3oTorsl https://m.edsoo.ru/00ada342
CrpoeHue 3/IeKTPOHHBIX 000/I0UeK aTOMOB
N bubnuoreka LIOK
55 ayeMeHTOB [ leproanueckoit crcremsl /. U.

MeHpeneeBa

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XHUMHUYEeCKOro 3J/ieMeHTa I10

bubmioreka LIOK

56 ero IoJIOYKeHHUIo B [Teproanueckou cucreMme
PHOA https://m.edsoo.ru/00ada824
. . Menpeneesa
3Hauenue [Teproanueckoro 3akoHa Ajisi
57 a3BUTUS HAyKU U npakTuku. [1. 1 Bubmaorexa [IOK
P y } P B v https://m.edsoo.ru/00ada96e
MeHjeneeB — yuéHbIl, Mefiaror ¥ rpakJjaHuH
58 OJIEKTPOOTPHULIATEIbLHOCTb aTOMOB bubmmoreka LIOK
XUMUUECKHX 3/IeEMEeHTOB https://m.edsoo.ru/00adaab8
bubmoreka [IOK
59 HMonnag xumuueckasi CBSI3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas noJisipHast XUMuueckas CBS3b Bubmorexa IJOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeroJisspHas XUMUUecKas CBSI3b Bubmiorexa [JOK
P https://m.edsoo.ru/00adaab9
bubmioreka LIOK
62 CreneHb OKUCIIE
TEMEHb ORUCTICHIA https://m.edsoo.ru/00adae?8
63 OKUCTUTe/TbHO-BOCCTaHOBUTE/ILHBIE PeaKLINU Bubnorexa LIOK
peaKiy https://m.edsoo.ru/00adb076
bubmoreka LIOK
64 OKUC/IUTE/N ¥ BOCCTAaHOBUTETHA
https://m.edsoo.ru/00adb076
65 KonTtposnrHast pabota Ne4 1o Teme «CTpoeHMe Bubmoreka LIOK
aToMa. XUMUUeCKas CBA3b» https://m.edsoo.ru/00adb486
66 Pe3epeHbiii ypok. O6001IeHNe U bubmioreka LIOK
CUCTeMaTH3al[1s 3HaHUM https://m.edsoo.ru/00adb33c
67 Pe3epBHbiil ypok. O60011IeHNE U bubmuoreka IIOK
CcrCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/00ad9cb?2
68 Pe3epBHbiii ypok. O60061IeHEe 1 Bbubmoteka LIOK

CucTeMaTu3sanusa 3HaHui

https://m.edsoo.ru/ff0d61c6
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9 KV/IACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIE
No uudpoBbie
Tema ypoka KoHTpo/1bHBI IIpakTHyeckue
n/n Bcero o0pa3oBarTe/IbHbIE
e paboTsI padoTbI
pecypchbl
[Tepuoanueckuii 3akoH. [Tepuognueckas
1 cucTeMa XUMUYecKux seMeHToB 1. 1 1 Bubmmorexa LIOK
o https://m.edsoo.ru/00adb59e
MengeneeBa
3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB
. bubmoTeka 1IOK
2 XMMHUYECKUX 3/1IeMEeHTOB MepPBbIX TPEX 1
https://m.edsoo.ru/00adb6b6
MepuoioB
3 Knaccudukarysi 1 HoMeHK/1aTypa 1 bubmoreka LJOK
HeopraHuyeCcKkux BelleCTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMU4eCKOU CBSI3U U TUIIBI 1 bubmoteka LIOK
KPUCTAJVIMYeCKUX PeLETOK https://m.edsoo.ru/00adbac6
KontposnsHas pabora Nel o Teme
5 «[ToBTOpEHue U yriayO/ieHre 3HaHUM 1 1
OCHOBHBIX pasZiesioB Kypca 8 Kiacca»
6 Krnaccudukaiys XuMUuecKrux peakiyii mo 1 bubsmmoreka IIOK
Pas3/IMUYHbIM [IpU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOU peakLvu.
bubmoTeka LIOK
7 [ToHaTHE O TOMOI'€HHBIX U reTepOreHHbIX 1
https://m.edsoo.ru/00adbe9a
peakLusxX
[ToHsiTHE O XMMWUECKOM paBHOBECHH.
3 @®aKTOpHI, BJUSIOLIME HAa CKOPOCTh 1 Bubnuoreka LIOK

XUMUYECKOU peakli1 U MOJIOKeHHEe
XMMHUUECKOro paBHOBeCHA

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




OkKuHCcIuTe/IbHO-BOCCTaHOBUTE/IbHBIE

bubmmoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade

10 Teopust 3/1eKTPOMTUUECKOM IUCCOLMALIUU. bubmoreka LIOK
CurbHble U c/labble 371eKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HoHHBIe ypaBHEHUS peakIui Bubmaorexa [JOK

yp peaxty https://m.edsoo.ru/00add448
XUMHMUYEeCKHe CBOMCTBA KMCJIOT U OCHOBAHUM
12 B CBeTe Ipe/CcTaBIeHui 00 Brbmorea LOK
PEA . https://m.edsoo.ru/00add5d8
3/1eKTPOJIMTUYECKOM AUCCOLMALIU
XUMHMUECKHEe CBOMCTBA COJIEM B CBETE
13 MIpe/iCTaB/IeHUH 00 3/1eKTPOTUTHUYECKOM Bubnmoreka [IOK
PEA P https://m.edsoo.ru/00add8b2
JIiCccoLualiu
14 [NousiTHE O TUAPOJIU3E COJIeH Bubnmoreka [IOK
AP https://m.edsoo.ru/00add9d4
bubmoreka IIOK
15 O06o0011jeH1e ¥ cCUCcTeMaTHU3aLusa 3HaHUH
. I https://m.edsoo.ru/00addd12

16 [MTpakTrueckast pabota Ne 1. «Pererue Bubmioreka IIOK
9KCIIepUMEeHTAa/IbHBIX 3a7au» https://m.edsoo.ru/00addbfa
KonrposnbHast pabota Ne2 1o Teme

17 «DNEKTPOIUTHYeCKasl AUCCOLALINS Bubnmoreka [IOK

P A HHATH. https://m.edsoo.ru/00addecO
XHMHUUeCKHe peaki[iy B paCTBOPax»

18 OO0rm1ast XxapakTepyCTHKA raJIoreHOB. Bubmorteka IIOK
XrMHUUeCKre CBOMCTBA Ha IIpUMepe Xjiopa https://m.edsoo.ru/00addfe2
XnopoBogopo . CostHast KUCIOTa,

19 XHMquCSHE C'goﬁCTBa T0JIyueHue Brbmorexa [TOK

’ y ’ https://m.edsoo.ru/00ade104
MprYMeHeHue
20 ITpakTuueckasi pabota Ne 2 110 Teme bubmoTeka LIOK

«[TosyueHne CONSTHOM KUC/IOTBI, U3yueHUe eé

https://m.edsoo.ru/00ade348




CBOUCTB»

Brruncnenus no YPaBHEHUAM XUMHUYECKHUX

bubmoreka IIOK

21 eaKIIMM, ec/Ii OVH 13 PeareHToB /JlaH B
peaxt A P A https://m.edsoo.ru/00ade488
130BITKE
2 OO0r1iast xapakTepuCTHKa 31eMeHTOB VIA- bubmmoreka LIOK
CPYIIIIbI https://m.edsoo.ru/00ade64a
AnnotrponHble MOAU(UKALIMU CEPBI.
P A i 3 P . Bbubmmoreka LIOK
23 HaxoxxaeHuve cepbl U eé coejJUHeHU B
N https://m.edsoo.ru/00ade64a
npupoje. XuMHUuyecKre CBOKMCTBA Cepbl
24 CepoBojiopo/i, CTpoeHue, hr3nueckre u bubmoreka LJOK
XUMUUeCKHe CBOMCTBA https://m.edsoo.ru/00ade802
75 Oxcuppl cepbl. CepHast KUC/I0Ta, GU3NYecKre bubmoreka IIOK
1 XMMUYeCcKre CBONCTBa, IpUMeHeHre https://m.edsoo.ru/00adea28
XyMUUeCKue peaklyy, jie)kalle B OCHOBe
%6 TIPOMBIIIJIEHHOTO CI10co0a MoJTyueHust bubmoreka LIOK
CepHOM KUCIOThbl. XMMHUYECKOe 3arpsi3HeHUe https://m.edsoo.ru/00adec8a
OKpY’Karolllei cpefibl COeIUHEHUsIMU CePbl
27 BrrurciieHne MaccoBoM /10711 BbIX0/ia bubmoTeka IIOK
MIPOAYKTA peakiuu https://m.edsoo.ru/00adec8a
OO6r1ast xapakKTepuCTHKa 371eMeHToB VA-
28 rpymnbl. A30T, paclIpoCTpaHeHue B IPUpPoe Bubmaorexa IOK
Py ) » pacpoctp N PHPOAE, https://m.edsoo.ru/00adeea6
bu3nueckre U XuMUUecKre CBONCTBa
79 AMMMaK, ero hu3nyeckre U XMMUUecKre Bubnuoreka LIOK
CBOMCTBA, TI0JIyYeHHe U MPYMeHeHHe https://m.edsoo.ru/00adf004
ITpakTrueckasi pabota Ne 3 110 Teme
30 «[lonyueHve aMMHaka, U3yueHue ero bubmmorexa IOK
_ y » 1Y https://m.edsoo.ru/00adf180
CBOUCTB»
31 A3oTHas KUCI0Ta, eé (prusnueckue U bubnuoreka LIOK




XHMUUeCKHe CBOMCTBA

https://m.edsoo.1ru/00adf306

Wcnonbs3oBaHre HUTPATOB U COJIeH aMMOHUS
B KaueCcTBe MUHEPAJIbHBIX y100peHu .

bubmoreka LIOK

32
X¥MUYecKoe 3arpsisHeHHe OKpYrKarolei https://m.edsoo.ru/00adf518
cpeJibl COeJMHEHUSIMU a30Ta
docdop. Okcug dochopa (V) u pochopHas
33 KUC/OTa, (pM3ndecKre U XUMUUecKue Bubmorexa [JOK
o https://m.edsoo.ru/00adf68a
CBOWCTBA, N0JIyuyeHue
Ncnonb3oBanue docdaToB B KauecTBe
34 MUHepa/IbHBIX YA0OpeHHid. 3arpsi3HeHre Bubmaorexa IOK
PAILHBIX yAODPEHUH. Sarp https://m.eds00.ru/00adfc20
NIPUPOJHOM cpeibl hocdaTtaMu
35 Yriepog, pacripoCTpaHeHUe B MPUPO/Ie, Bubnuoreka LIOK
¢bu3nueckre U XuMUYecKre CBOMCTBa https://m.edsoo.ru/00adfd9c
Oxkcuppl yrieposa, ux ¢usnueckye u
36 XUMHYeCcKHe CBOWCTBA. DKOJI0TMYecKue bubmoteka LIOK
1po06JIeMbI, CBsI3aHHBIE C OKCH/IOM YTJIepoja https://m.edsoo.ru/00adfebe
av)
bubmoreka LJOK
37 YroneHa CJ10Ta U eé co
FOJIPHAT RUCIIOTA 1 Jm https://m.edsoo.ru/00ae006c
[TpakTrueckasi pabota Ne 4 110 Teme
38 "[lonyueHue yryieKucioro rasa bubmmorexa IOK
y y ) https://m.edsoo0.ru/00ae027e
KauecTBeHHas peakiiyist Ha KapboHaT-UOH"
39 [TepBoHauaibHbIE TOHATHS 00 OPraHUYeCcKuX bubmoreka LIOK
BelllecTBax KakK 0 COeJUHeHUAX yrieposa https://m.edsoo.ru/00ae054e
. bubmoteka LIOK
40 Kpemnui u ero coenuHeHus
P A https://m.edsoo.ru/00ae080a
41 [Mpaktryeckast pabora Ne 5. PelieHne bubnuoreka LIOK

SKCIMeprMeHTa/IbHBIX 3a444 10 TeMe

https://m.edsoo.ru/00ae0bf2




«BakHelI111e HeMeTaJlJIbl U UX COoeIMTHEeHU»

KonrposbHast pabota Ne3 o Teme

Bbubmmoreka IIOK

42
«BakHelie HeMeTaN/Ibl ¥ UX COeJUHEHUS» https://m.edsoo.ru/00ae0e18
OO0r11ast XxapaKTepUCTHKa XUMUUECKUX

43 3/7IeMEHTOB — MeTaJl/IoB. MeTasiinueckas bubmmoreka LIOK
CBA3b U MeTa//InuecKas KpUucTajpinuyeckas https://m.edsoo.ru/00ae103e
perétka. PUsnMyeckre CBOMCTBA METAI/IOB
XHMHUUeCKre CBOMCTBA METaJlIOB.

N . bubmoTeka LIOK
44 OJIeKTPOXMMUYECKUU PsAJL HalPSKeHUH
https://m.edsoo.ru/00ae1156
MeTa/lJIOB
OO61me criocoObI TOTyYeHUst MeTaJIIOB.

45 CniaBbl. Belunc/ieHys 0 ypaBHEHUSM Bubnuoreka LIOK
XUMUYECKUX pPeakLyi, eciv OUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COZEP)KUT IIPUMeCH

46 [ToHuaTue o KOppoO3uK MeTalI0B Bubmiorexa IOK

pP https://m.edsoo.ru/00ae1278
bubmmoreka LIOK

47 [Ilenounbie MeTasIbI 4

https://m.edsoo.ru/00ae14b2

48 OKcupl U TUAPOKCUBI HATPUS U KaJlist Bubmaorexa OK

A AP A P https://m.edsoo.ru/00ae14b2

49 [ITenouHO3eMebHBIE MeTalllbl — KalabLMi U Bubmioreka IIOK
MarHuu https://m.edsoo.ru/00ae15e8

50 Baxkneiiive coeiuHeHUs1 KalbLUs Bubmaorexa IOK

A H https://m.edsoo.ru/00ael5e8

51 O06o011IeHMe ¥ CUCTeMaTH3alusl 3HaHUH

BubmoTeka IIOK
52 JKécTKOoCTh BOZIBI M1 CITOCOOBI €€ yCTpaHeHUs
A yerp https://m.edsoo.ru/00ae 1886
53 [MTpakTrueckas pabota Ne 6 1o Teme bubmoreka LIOK




"JKECTKOCThL BOJBI U METO/BI e€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8

. bubmoteka LIOK
54 AntoMuHUN
https://m.edsoo.ru/00aelc64
55 AmM@oTepHble CBOKCTBa OKCH/A U bubmoreka LIOK
TUPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka IIOK
56 Keseso
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, rTuIpoKCUAbI U conu xkene3a (II) u bubmoreka IIOK
kenesa (IIT) https://m.edsoo.ru/00ae35e6
58 O06o01TIeHMEe ¥ CUCTeMAaTH3alysl 3HaHUH
[MTpakTrueckas pabota Ne 7. Pemenue
bubmoTeka LIOK
59 9KCIIepUMeHTAa/IbHBIX 3a/ia4 I10 TemMe
. https://m.edsoo.ru/00ae3de8
«BaxkHeuIme MeTalIbl U UX COeJUHEHUS»
Boruncnenust mo ypaBHeHHUIM XUMUUECKUX
eakL[1i, eC/TM OJVH U3 peareHToB /laH B
60 E36lere WU CO Ae )KI/ITFI)'I uMecu ’ Bubmiorexa IOK
AP _ P ) https://m.edsoo.ru/00ae1750
Boruncienust MaccoBOU 10U BBIXO/A
MPOJYKTa peakLiuu
61 O06o0611eHre ¥ ccTeMaTH3alvs 3HaHUH
62 KontposnbHast pabota Ne4 1o Teme
«BaxkHeiilme MeTa/l/ibl U UX COeIMHEHUSI»
63 BeiiectBa u MaTepuasibl B MOBCeIHEBHOU Bbubsmoreka IIOK
JKU3HU UejioBeKa https://m.edsoo.ru/00ae3f50
64 XHMHUUeCKOe 3arpsi3HeHre OKpyKarolen Bbubmmoreka LIOK
cpebl https://m.edsoo.ru/00ae4270
65 Posib XuMuM B pelieHruu 3K0JI0ruueCcKrux Bubnuoreka LIOK

npobsiem

https://m.edsoo.ru/00ae4270




66 Pe3epeHbiit ypok. O60011IeHUE U 1 bubmmoreka IIOK
crCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/00ae0d0a
67 Pe3epeHbIit ypok. O600IIIEHHE U 1 bubmoreka IIOK
CcrCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3sepBHbIi ypok. O60011[eHre 1 1 bubmmoreka LIOK
CcUCTeMaTHr3aLus 3HaHUU https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» Xumus, 8 knacc/ I'abpuensHa O.C., Octpoymos W.I"., Cnagkos C.A.,

AxioHepHoe ob61iecTBo «M3marenbcTBo «IIpocBerieHye»

METOANYECKHWE MATEPHUAJIbI VI YUUTEJIA

IIUPPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
MHTEPHET

POIII
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