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ITOACHUTEJ/IBHASA 3AIINCKA

[lporpaMma MO XWMHMM Ha YpOBHe OCHOBHOro oO0iijero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TpeOOBaHWM K pe3y/lbTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBareIbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa3oBaHMs, TIPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil IPOrpamMMeI
BOCITUTaHUS U C YUETOM KOHIIETII[MH TIpero/laBaHusi yueOHOTo rpeaimMeTa « XUMUSI»
B 00pa3oBaTe/ibHbIX OpraHu3anusx Poccuiickoiit deneparum.

[TporpaMMa 10 XWMWU [aéT TIpe/iCTaB/eHWe O Le/six, o0iell cTpaTeruu
oOydyeHMs,, BOCIIMTAaHWS M Ppa3BUTHS OOyYarOI[UXCS CpeJCTBAaMH y4ueOHOro
npeJMeTa,  yCTaHaB/luWBaeT  00si3aTesibHOe  TpeJMeTHOe  COjiep’KaHue,
npeJlyCMaTpUBaeT pacrpejie/ieHde ero o K/jaccaM U CTPYKTYpUpOBaHHe I10
pa3zfesaM MW TeMaM TpPOTPaMMbl 10 XWUMHH, OIpefie/isieT KOIUUeCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKU cojieprKaHus, pPEeKOMeH/[yeMY0
10C/Ie/IOBAaTeIbHOCTb ~ W3YUeHUsI XUMHUM C  YUETOM  MEXIIpeAMETHBIX U
BHYTDHUITPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO  TIpoIjecca, BO3PACTHBIX
ocobeHHOCTel OOyuarol[uXcs, oOrpejenseT BO3MOXKHOCTH TIpegMeTa  JJis
peanv3ani TpeOOBAaHWM K pe3y/ibTaTaM OCBOEHMs OCHOBHOW oOpa3oBaTebHOM
TIporpamMMbl Ha YPOBHE OCHOBHOT'O 0011iero obpa3oBaHusl, a Takxe TpeOOBaHUM K
pe3y/ibTaTaM 00yueHHUs] XMMHUH Ha YPOBHe 1eJiell U3ydeHus MpeiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATe/NbHOU [leATe/TbHOCTH O00ydYaromierocss 1Mo OCBOEHUIO
y4eOHOTO Cco/iep KaHUSI.

3HaHWe XUMHU CJIY>KUT OCHOBOM /i1 (POPMHUPOBAHMSI MHPOBO33pEHUS
oOyuarolierocsi, ero TpeJcTaB/ieHuii 0 MaTepyuaJbHOM eJUHCTBE MHPa, Ba)KHYIO
ponb WrparoT (GopMUpyeMble XUMHUeH Tpe/CTaBIeHUs O B3aUMOIIPeBPAI[eHUsIX
SHepruv U 00 SBOJIOL[MU BeleCTB B TIPUPOje, O TMYTSX pelleHus T00ambHbIX
rpo0sieM yCTOWUMBOIO pa3BUTHS 4Ye/IOBeUeCTBa — ChIPhEBOM, JHEPreTUUYecKOoM,
TIUIL[eBOU U 3KOJIOrMuecKoi 6e30macHOCTH, TIpob/ieM 31paBOOXPaHeHHUs.

N3yueHue xumuu:

criocobCTByeT — peanu3al[id  BO3MOXKHOCTEM  /i/Ii  CaMOpas3BUTUS U
dhopMHUpoOBaHUs KYJIbTYypPbl IMUHOCTH, €€ 00111ei U (PyHKIJMOHA/IbHON TPaMOTHOCTY;

BHOCHUT BK/aZi B (hOpPMHUPOBAHWE MBIIUIEHHAS W TBOPUECKHUX CIOCOOHOCTEH
o0yuarol[uxcs, HaBBLIKOB WX CAMOCTOSTENbHOU yuyeOHOM /leATeNbHOCTH,
9KCTIepUMEeHTalbHbIX W HWCC/e/loBaTe/IbCKUX yMeHUlM, HeoOXOJUMBIX KaK B
TOBCEJHEBHOM >KU3HU, TaK U B NTPO(ECCUOHAILHOM 1eSITe/IbHOCTH;

3HAKOMUT CO crelubrKOW HayuHOTO MbIILJIEHUS, 3aK/IaJbIBaeT OCHOBBI
1[e/IOCTHOTO B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI U UeI0BeKa, SIBJISIeTCSI OTBETCTBEHHBIM
3Tarom B (OpMUPOBAaHKY eCTeCTBeHHO-HayYHOM TPaMOTHOCTH 00YYaroInXCs;



criocoOCcTByeT (hOpPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBEeHHO--
Hay4YHbIM 3HaHUSIM, K TIPUPOJE, K Ue/IOBEKY, BHOCUT CBOM BKJIaJ, B 3KOJIOTMUECKOe
obpa3oBaHue 00yUaroUXCs.

[laHHbIe HarpaB/ieHWss B O0yueHWM XHMHU 00eCcTieunBarOTCs CITeldUKon
cojep>XaHUsI ~ yueOHOTro  TIpeaMeTa, KOTOPBLIA  SIB/IAETCS  TeAaroruuecku
aflaNTUPOBAaHHLIM OTpakeHHeM 0a30BOM HayKH XWMHH Ha OTIpe/Ie/IEHHOM JTarie eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHEHTHPOBAH Ha
OCBOeHMe OO0yYaroIMMHCS CHCTeMbl IePBOHAYA/IBLHBIX TIOHSITHM XWMHH, OCHOB
HEOpPraHWYeCKOM XUMMWUM W HEKOTOPbIX OTAENbHbIX 3HAUWMbIX TIOHATHU
OpraHhYeCcKOu XWMUH.

CTpyKTypa Cofep>kaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOI0 Tofxoza K eé usyueHuto. Cojiep)kaHue CK/IaJbIBAaeTCs U3 CHUCTEMBbI
TIOHATHUH 0 XMMUYECKOM 3JIEMEHTE U BellleCTBe U CUCTEMBI MTOHATUM O XMMHUUECKOU
peakijud. OO6e 3TH CUCTeMbl CTPYKTYpDHO OpraHM30BaHbl T10 TIPUHIIUITY
MOC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Ipe/|CTaBIeHUMN
pa3HOro ypPOBHS:

- aTOMHO-MOJIEKYJ/IIPHOTO Y4eHHsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

- [Tepuognueckoro 3akoHa /. 1. MeHpeneeBa Kak OCHOBHOI'O 3aKOHa XMWY,

- y4eHUs1 O CTPOEHUM aTOMa U XUMUYeCKOH CBSI3Y;

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

TeopeTnyeckre 3HaHWS PpacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TOJIyYeHHbBIX U OCMbICTIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOC/IeJ0BaTeNIbHO OT OJHOTO
YPOBHSI K JPyromMy, BBITIOMHSAS (YHKIUA OOBSCHeHUS W ITPOrHO3HMPOBAHMS
CBOWCTB, CTPOEHUSI U BO3MOJKHOCTEM TPAKTUUECKOTrO0 MPUMEHEHUs U MOJTyUYeHUs
M3yuaeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIOCOOCTBYeT  (DOPMUPOBAHMIO
Tipe/ICTaB/IeHUsI 0 XMMHUUECKOM COCTaB/ISIIOIe HaydyHOM KapTUHBI MHpa B JIOTUKE
eé CUCTEMHOU TIpUPOABI, LIEHHOCTHOTO OTHOLUIEHWSI K HAyyYHOMY 3HAaHUI0 U
MeTOJaM MO3HaHWS B Hayke. V3yueHue XWMHM TMPOMCXOJUT C TpPHBJIEUEHUEM
3HaHWU W3 paHee W3yUeHHBIX Yy4eOHBIX TpeAMeTOB: «OKpYKaroluii MUD»,
«buonorus. 5-7 knaccbl» U «Pu3mka. 7 Knacc».

[Ipy wu3yuyeHUH XUMUU TIPOMCXOAUT (POPMUpPOBAHWE 3HAHUM OCHOB
XUMHUECKOH HayKd Kak 00/1acT COBPEMEHHOTO eCTeCTBO3HAHMS, MPaKTHUeCKOH
JleATeJIbHOCTU 4YeslioBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJ/bTYPBI.
3ajaua yueOHOro IIpeAiMeTa COCTOMT B (hOPMHPOBAHUU CHCTEMbI XHMUUECKHUX
3HaHUU — Ba)kKHeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUUECKHX TT0/I0’KeHUH,
JOCTYIHBIX 0000II[eHHi MHPOBO33DEHUECKOTO XapakTepa, s3blKa HAayKH, B



npuoOIlleHWd K HayyHbIM MeTOoJaM TI03HaHUSI TIPU W3yUeHWH BeIecTB WU
XUMUYECKUX peakiui, B ()ODMUPOBAHWU U Pa3BUTUM MO3HaBaTeIbHbIX YMEHUN U
UX TpUMeHeHWM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-MCC/ie[0BaTeTbCKOM
JesiTe/IbHOCTH, OCBOEHMM TIpaBU/ 0e30rmacHOro obpallleHuss C BelecTBaMU B
TOBCeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUM Ha YPOBHE OCHOBHOTO 00iiiero oOpa3oBaHUs BaXKHOE
3HaueHHe TIpuoOpe/u Takue 1ie/d, Kak:

- (opmMupoBaHMe UHTE/JIEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHuUI0, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPUHSITUIO peIlleHuH,
criocobHOM aIanTUPOBATHCS K OBICTPO MEHSFOIIIUMCSI YCIIOBHUSIM KU3HHU;

-  HarpaB/IeHHOCTh 00yyeHUWss Ha CHUCTeMaTHuecKoe MpuoOIeHMe
oOyyJaroIuxcss K CaMOCTOSITe/TbHOM TI03HaBaTe/bHOM JesiTelTlbHOCTH, HAayYHBIM
MeTO/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

- obecrieueHure yCIOBHM, CTTIOCOOCTBYIONIUX MTPHOOpETEHHIO0 00yUYarOIIUMUCS
OTbITa pa3HOOOpa3HOl [eATe/lbHOCTH, TO3HAHUSI U CaMOIIO3HAHUS, K/TFOUEBbIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHI[MI), UMEIIIMX YHUBepcaJbHOe 3HaueHue [i/isi
pa3/IMUHbIX BUIOB /leATe/TbHOCTY;

- ¢dopmupoBaHue 00mleli (GYHKI[MOHAJLHOM U  eCTeCTBeHHO-HAayUHOU
IPaMOTHOCTH, B TOM UHC/JIe YMeHWUW OOBbACHATb W OLIeHUBATb SIBJIEHUS
OKpY’Karoll[ero Mupa, MCMOJb3ys 3HaHUSI W OMbIT, TOJIyYeHHbIe TMPU U3yYeHUU
XUMHH, TIPUMEHSTb WX TIPU peIlleHud TIpo0sieM B TIOBCEJHEBHOM JKU3HU U
TPY/JJOBOM [leATe/TbHOCTY;

- ¢opmupoBaHue y O0O0yuaroluXCsd TYMaHUCTHUUECKUX OTHOIIEHWUH,
MOHUMaHWsl 1eHHOCTU XUMHWUYeCKUX 3HaHWW i BbIPAOOTKM 3KOJIOTHYECKH
1[e71lecoo0pa3HoOro ToBeJleHHsT B ObITY U TPYJOBOM [JesiTeTbHOCTU B I[e/sX
COXpaHeHUs1 CBOET0 3/[0POBbSI U OKPY>Katolliei MpUpOIHON Cpe/ibl;

- pa3BUTHE MOTHUBAIMd K OOYy4YeHMIO, CIIOCOOHOCTell K CaMOKOHTDOJIIO U
CAMOBOCTIMTAaHWIO HAa OCHOBe YCBOeHUs 0O0ljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY mpodu/isi ¥ HarpaB/IeHHOCTH JabHeNIIero
obOyueHwUs!.

OOiijee UYHCIO YacoB, OTBEAEHHBIX /i1 M3yUeHHUS XUMHUHW Ha YpPOBHE
OCHOBHOTO 00111ero obpa3oBaHusi, coctaBseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B Hejle/Tt0), B 9 Kiiacce — 68 uacoB (2 yaca B He/Jje/Ito).



COAEPXXAHUE OBYUEHUSA

8 KV/IACC

ITepBoHaua/ibHbIE XUMUYECKHE OHATHSA

IIpegmer xumuun. Posib X¥MUU B )KU3HU UesioBeKa. XMMHUA B CUCTeMe HayK.
Tena u BemjecTBa. PuU3HMuUeCKHWe CBOWCTBA BelleCTB. ArperaTHOe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOZaX MO3HAaHUS B XUMHUHU. YUCTbIe BelljecTBa U CMeCH.
CriocobbI pa3zesieHust CMecei.

ATOMBI M MOJIEKy/Ibl. XHUMHUUeCKHe 37eMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpoCThIe U C/I0KHBIE BeljeCcTBa. ATOMHO-MOJIEKYJIIPHOE yUYeHHe.

Xumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XWMWYECKHUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. (OTHOCWTe/NbHAass aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBas 1011 XMMHAUeCKOrO 3/1eMeHTa B
COeIMHEHWH.

KomumuectBo BerectBa. Mosib. MosisipHas Macca. B3auMOCBS3b KO/IMUYeCTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHbIX eJWHMI] BelllecTBa. PacuéTel 1o dopmynam
XUMUUECKUX COeIMHEeHUMN.

Pu3nuecKre U XMMHAUYeCKre SIBJIeHUsl. XMMHUUeCKasi peakusi U eé TIPU3HaKHU.
3aKOH COXpaHeHUs] MacChl BelecTB. XUMHUUeckue ypaBHeHUs. Kiaccudukaiiys
XUMHUECKUX peaklui (coeJuHEeHMs, pa3/ioyKeH s, 3aMelljeHus, 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HAaKOMCTBO C XMMUUECKOM TIOCyZOH, TipaBuiaMu paboThl B jlabopaTopuu U
npuémamu obpaiijeHus1 ¢ labopaTopHbIM 000py/I0BaHUEM, U3yUeHHe U OMMCaHUe
GbU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BeIecTB, HabrozeHue
¢du3uueckux (TiaBeHUe BOCKa, TasiHUMe Jb/la, pacTUpaHuWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XUMUUeCKUX (ropeHue CBeuu, MpOKa/JvBaHUe
Me/JJTHOM TIPOBOJIOKH, B3aMMO/IENCTBYE Mejla C KMCIOTOM) siB/IeHWM, HabJtto/jeHre 1
OMNMCaHWe MPU3HAKOB TPOTEKAHUsI XMMHUUECKUX peaklUi (pas3/jiokeHWe caxapa,
B3aMMOJIENCTBUE CEPHON KHUCJIOTHI C XJIOPUJIOM Oapus, pa3/ioykeHre THAPOKCHA
Meau (IT) mpu HarpeBaHWU, B3aUMO/IeHCTBUE Kejie3a C pacTBopoM cosu Meau (II),
H3yueHHe CTMoCOOOB pasfie/ieHUsi CMecel: C TIOMOII[bI0 MarHuTa, (GUIbTpOBaHUe,
BbI[IApMBaHUe, AUCTU/ISILMS, XpoMaTorpadusi, mpoBeJieHe OUMCTKU MOBapeHHOM
comv, HabmofeHWe W OMKWCAHWe  Pe3y/bTaTOB  TPOBEJEHHs  OIIbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWs1 MacChl, CO3[aHMe MOJenerd MOJIeKYJl
(LapocTep>KHEeBBIX).

Ba)kHel1Iie npeCTaBUTe/ I HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech rasos. CoctaB Bo3gyxa. Kucnopog — smeMeHT U mpocToe
BelllecTBO. Haxok/ieHrWe Kucaoposa B mpupofe, (uU3Nueckue U XHMUUeCKHUe
cBoiictBa (peakuyu ropeHusi). Oxkcugbl. [Ipumenenue kuciopoga. CriocoObI



TOJlyueHusi KWCAopoJa B JiabopaTOpuM U TIPOMBINLJIEHHOCTH. KpyroBopot
KUC/I0poga B mpupoge. O30H — a/yIOTpOIHasi MOAU(PUKALIUS KUCI0PO/a.

TennoBor 3¢(}eKT XMMHUUeCKOW peaklyd, TePMOXMMHUYECKHe YypaBHEHWUS,
5K30- M SHJOTEPMHUYeCKHe peakUuu. [OI/IMBO: Yyrojb M MeTaH. 3arpsisHeHue
BO3/lyXa, yCUIeHUe MapHUKOBOro 3(dekTa, pa3pylieHre 030HOBOTO CJIOS.

Bopopon — snemeHT W TipocToe BellecTBO. HaxoxjeHue Bogopoja B
npupozie, Gdu3MUyeckue U XUMHYECKHe CBOWCTBa, IIPUMeHeHHe, CIocoObl
nonyuenus. KucioTel u conm.

MousisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YPaBHEHUSIM.

du3nueckve CBOMCTBA BOAbL. Bojga Kak pactBopuTenb. PacTBOpBI.
HaceblljeHHble ¥ HeHachlllleHHble pacTBOPbl. PacTBOPUMOCTHL BelecTB B BOJe.
MaccoBasi #0151 BellleCTBa B pacTBOpe. XUMHUUYeCKHe CBOMCTBA BO/bl. OCHOBaHMS.
Ponb pacTBOpOB B npupojie U B JKA3HU ueioBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHuve NpUpOoAHbIX BOJ. OXpaHa U OUMCTKA TIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Kaccudukaiiys
OKCUJOB:  cosieoOpa3ytoiiiie  (OCHOBHbIE,  KHCJIOTHbIe, amM{QOTepHbIe) U
HecosieoOpa3yomye. HomeHknaTypa OKcugoB. Pu3nueckre W XUMUYECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCUZOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEIOYM W HepacTBOPUMBbIE
ocHOBaHHUsA. HoMmeHKnaTypa ocHoBaHuW. ®PuU3NUeCKWe M XHMMUUYeCKHe CBOMCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotbel. Knaccudukaiusi kuciotr. HomeHknatypa KucioT. @usnueckve U
XMMUUeCKre CBOMCTBa KMC/IOT. Psif aktuBHOCTM MeTa/sioB H. H. BekeTora.
ITonyyeHue KUCIIOT.

Conmu. HomeHnknarypa coseid. Pr3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeH.
[TonyueHnue cosnen.

['eHeTHuecKasi CBSI3b MeXX/1y K/laCCaMH HeOpPraHUYeCKUX COeIMHeHUN.

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe Ompejie/ieHre COJep>KaHusl KMCIOpPOJa B BO3JyXe, MOyueHue,
cobupaHve, paclio3HaBaHHWe U U3ydYeHWe CBOWCTB KUCI0pOJa, HabsojeHue
B3aMMO/IeICTBUSI BeIlleCTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI U
TpeKpailleHusi ropeHus (ToO)Kapa), O3HaKOMJieHHWe C oOpasiamMu OKCHOB U
OlMCaHWe WX CBOWCTB, TIO/ydeHWe, COOWpaHWe, pacrio3HaBaHWe U HW3y4yeHHe
CBOMCTB BOJiopoja (ropeHue), B3auMOZecTBUe Bojopoa C okcugom Mmeau (II)
(BO3MOYKHO MCIIOJIb30BaHUe BUleOMaTeprasoB), HabmrofeHe 00pas3lioB BellecTB
KOJINYecTBOM 1 MoJib, UCCIe[joBaHHe OCOOEHHOCTel paCTBOPEHUsS BeIeCTB C
pPas/iMuHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE paCcTBOPOB C OMpeJe/éHHOU
MaCCOBOH [I0JIeld PaCTBOPEHHOTO BellleCTBa, B3aMMOIEMCTBUE BOJbI C MeTasylaMy
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/Ib30BaHHe  BH/eOMaTepHasioB),



WccieoBaHe 00paslloB  HEOpraHWYeCcKHWX BeIeCTB Ppa3/MyHbIX  KJ/IaCCOB,
HabJ/Tto/leHre U3MeHeHUs] OKpaCcKyd MHAWKATOPOB B pacTBOpax KUCJIOT U IIiesiouel,
v3yueHue B3auMmojelcTBUs okcuzaa Meau (II) ¢ pacTBopomM cepHOM KHUC/IOTHI,
KUCJIOT C MeTa/ylaM{, peakLud HeuTpaau3alyu, I0JlydyeHHhe HepacTBOPUMBIX
OCHOBaHWM, BBITECHEHHE OJHOr0 MeTasjla APYTMM M3 pacTBOpa COJIM, pPeLlIeHUe
9KCIIepUMeHTaNbHbIX 33Jau 10 TeMe «BakHelllie KiaacChl HeOopraHWUYeCKUX
CcoeIMHEHU».

Ilepuoguyeckui 3akoH u Ilepuosnueckas cucreMa XHUMHYECKHX
yemeHToB [JI. . MengeneeBa. CtpoeHue aTromMoB. XMMHUUeCKas CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TIOMBITKU KJIaCCU(UKALMM XUMHUYECKUX 37emMeHToB. [loHsiTHME O
Ipymmax CXOJHBbIX 3/eMeHTOB (IIeJIOUHble U ILjeJI0YHO3eMeslbHble MeTasllbl,
rajioreHbl, UHePTHBIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3yroT aMboTepHbIe OKCHU/IBI
Y TUJIPOKCUJBI.

[Teproauueckuii 3akoH. [Tepuoanueckasi cucTeMa XUMUUECKHX 371eMeHTOB [].
N. MenpeneeBa. KopoTkomepuogHasi W JJIMHHOINIEpUOJHAas  (POPMBI
[Teproguueckor cuctemMbl xumuueckux 3emeHToB 1. YI. MeHgeneesa. Ilepuoabl
v rpynmbl. PU3Wueckur CMBbICI TOPSAKOBOIO HOMepa, HOMEPOB Iepuoja |
IPYIIIbI 3/IeMeHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX g7ep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiXx 20 XUMHUUYECKHMX 3JIEMEHTOB
[Teppoanueckou cuctembl [. U. MenpgeneeBa. XapakTepUCTHUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero rosokeHuto B [lepuoanueckoit cucteme [. . MeHeneeBa.

3aKOHOMEPHOCTU W3MEeHeHUs paZjuyca arOMOB XUMHYECKUX 3JIeMEeHTOB,
MeTa//TMYeCKUX YU HEMeTa/VIMueCKUX CBOMCTB M0 IPYIIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa u [leprogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [i/Is1 pa3BUTUSI HayKd W TpakTuKu. [I. VI. MeHpeneeB — yuyéHbld U
rpakJaHuH.

Xvumuyeckass CBsi3b. KoBasieHTHasi (MOJIipHass W HEMOJSIPHasi) CBS3b.
OJIeKTPOOTPULIATE/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIOHHas CBs3b.

Crenenb  okuciieHus.  OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE  PeakLUMU.
[Iporjecchl OKUC/I€HHS U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oO0pa3l[0B Bell[eCTB MeTA//IOB M HeMeTa/uIOB, B3aWMO/elCTBHe
TMIPOKCH/JA L[MHKA C pacTBOpamMM KWCJIOT W Ie/ioueld, TMpOBeJEeHHe OIIbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUCJ/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakLuM pas3ioXKeHUs, COeJUHEHNS).

MescnpeomemHble ces3u



Peanuzanys MexXnpeIMeTHBIX CBSI3eld TMPU M3YYeHMU XUMHUU B 8 Kjacce
OCYILIeCTBJISIETCST Uepe3 MCMOJb30BaHHWE KaK OOIUX eCcTecTBeHHO-HayUHBIX
TIOHSATUM, TaK Y TIOHSATUM, SB/ISIOIINXCS CUCTEMHBIMU /i1 OTAEeNbHBIX MpeIMeTOB
eCTeCTBeHHO-Hay4YHOr' O LIUKJIA.

OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbIN (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHa/lu3, CUHTe3, KiaccuduKalus, TepUoAuYHOCTb, Hab/oeHue,
5KCIIEePUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/le/ib, SIB/IEHUE.

®du3nKa: MaTepusi, aTOM, D3JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW],
W30TOIbl, PAJMOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUECKUW 3apsif], BeleCTBO, TeJio,
00BEM, arperaTHOe COCTOSIHHE Bell[eCTBa, ra3, (pu3nueckve BeTMUMHbBI, eIUHHULIbI
r3MepeHusi, KOCMOC, TIJlaHeThbl, 3B€3/bl, CoJHLIe.

buonorus: porocunres, ApixaHue, brocdepa.

leorpadusi: armocepa, rugpocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIMBO, BOJHbIe peCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teproanueckuit 3akoH. [lepuoanueckas cucTeMa XMUMUUECKHX 371eMEHTOB /1.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3/IEMEHTOB TIePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUs U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHWeM »3jeMeHTOB B [lepuoguueckoi
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHre BellecTBa: BHUJbl XWUMHYECKOW CBS3WA. THIbI KPUCTa/UTMYeCKHUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIA KPUCTA//TAUECKOU PellIéTKU U
BU/Ia XUMUUECKOM CBSI3U.

Krnaccudukaiyss 1 HOMeHK/IaTypa HeopraHW4ecKux BelecTB. XHUMUUecKue
CBOMCTBA BeILeCTB, OTHOCALLIMXCA K PAa3/IMYHbIM KjacCcaM HeOpraHh4eCKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUYeCKUX BeIlecTB.

Knaccudukaiys XuMru4yecKUx peakijui 10 pa3/IMuHbIM Mpr3HaKam (TI0 YUCTy
M COCTaBy YUaCTBYIOL[MX B peakLUU BeIecTB, MO TeryioBoMy 3(deKrty, To
M3MEHEeHUI0 CTeleHel OKUC/IeHUs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, 10
y4acCTUIO KaTanu3aTtopa). JK30- U 3HAO0TepMUUeCKre peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHsITHE O CKOPOCTHM XUMHUYeCKOW peakijuu. I[ToHsaTve 00 oOpaTUMbIX H
HeoOpaTUMbIX XUMHUYEeCKUX peakiusix. [ToHsITHe O TOMOTeHHBIX U TeTepPOreHHbIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUECKOM paBHOBeCHMU. DakTOPHI,
B/IMSAIOI[ME Ha CKOPOCTb XWUMHWYECKOW peakiud W TMO0JI0KeHHe XUMHUUeCKOro
paBHOBeCHUSL.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE ~ PeakI[MM,  2/IeKTPOHHBIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOM peakLuu. Cocrags/ieHne ypaBHEHUU



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakliid C  MCI0JIb30BaHWEM  MeTOoJa
39JIEKTPOHHOTO OasiaHca.

Teopus 3/1€KTPO/IUTAYECKON AUCCOLMALIMM. DEKTPOIUThI U He3JIeKTPOJIUTHI.
KatuoHbl, aHWOHBI. MeXxaHW3M [UCCOLMAllMM BelleCTB C pa3/MUYHbIMU BUIaMU
xuMHUecKol cBsizu. CrerneHb Auccorarii. CUbHbIE U C/1abble 3IeKTPOJINTHI.

Peakiiiy noHHOTO 0OMeHa. Y C/I0BHsI MPOTeKaHUs Peaki|ii MOHHOTO 0OMeHa,
TOJIHbIE M COKpaIl[éHHble HOHHbIe ypaBHeHUs1 peakijuil. CBoOMWCTBa KHCJIOT,
OCHOBaHWM U Cojiel B CBeTe TMpeACTaB/leHUH 00 3MeKTPOIUTUYECKOU
aucconuanuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHsATHE O TUPOJM3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHHE C MOZe/ISIMM KPUCTA/I/TMUECKHUX PeIéToK HeopraHUuueCKux
Bell[eCTB — MeTa/I/IoB M HeMeTa/yloB (rpaduTa U ajsMasa), C/IOKHBIX BellleCTB
(x/iopyjia HaTpusi), UCC/Ie[lOBaHKE 3aBUCMMOCTH CKOPOCTH XMMMYECKOMW peakluu
OT BO3[EWCTBUSI Ppa3/UUHbIX (DAaKTOPOB, MCC/IeOBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB Bell[eCTB, TIpollecca [AWCCOI[MAIlMK KHMCJIOT, Iiejioueidi U Comeu
(BO3MOXXHO  UCIO/b30BaHWe BHJEO MaTepuasioB), TIPOBe/leHWe  OIIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKK ~ TIPOTeKaHWs  peaki[ii HOHHOTO  oOMeHa
(obpa3oBaHue ocajka, BblJesieHHe Ta3a, oOpa3oBaHWe BOibl), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IMTeTbHO-BOCCTAHOBUTEILHBIX  peakIuit
(ropeHue, peaklliUd pa3/iO>KeHUs], COeJJMHEHUs1), pacrio3HaBaHUe HeopraHUuueCKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHBbIX peaklUii Ha WOHbI, pelleHue
9KCIepUMeHTabHbIX 3aJay.

HemeTan/ibl U UX COe{HHEHUSA

OOijasi  xapakTepucThka TajoreHoB. OcCOO0eHHOCTH CTPOEHHsS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3nMUecKre CBOMCTBA IMPOCTHIX
Bell[eCTB — TrajoreHoB. XWUMHYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3auMoOJelicTBEe C MeTa/l/laMd, HeMeTa/lJlaMH, IiiejiouaMu). XJIOPOBO/IOPO/,.
ConsiHasi KMC/0Ta, XMMUYeCKHWe CBOMCTBa, MoJiyueHUe, TipumeHeHue. [lelicTBue
XJiopa U XJIOPOBO/IOPO/la Ha OpraHU3M uYejioBeKa. BakHelIlve XO0pUAbl U UX
HaxoKJeHue B IPUPOJE.

OOb1jasi xapakTepucTuka 37eMeHTOB VIA-rpymnmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble CTereHW OkucieHus. CTpoeHue U (r3nUecKue CBOMCTBA
TIPOCTBIX BeleCTB — KUCI0PO/ia U Cepbl. AJIJIOTPOITHbIe MOAU(PUKALIUKA KUCIO0POAa
U cepbl. XuMuyeckrde cBoucTBa cepbl. CepoBOJOpPOA, CTpoeHue, (pusnyeckrie U
XUMHUecKkrde cBoiicTBa. OKCHU/IbI cepbl Kak IMpeJCTaBUTeIM KHUCIOTHBIX OKCHU/IOB.
CepHasg KHC/IOTa, GHU3NUECKHe W XHMHUeCKde CBoWcTBa (0Ommme Kak
Tpe/iCTaBUTessI  Kjaacca KUCJIOT U crieliduyeckue). XuUMUUYeCKWe peakiu,
Jie)Kalie B OCHOBe TIPOMBIILIEHHOTO criocofba TMoJiyuyeHHsi CepHOWM KHUCJIOTHI.
[TpumeHeHre cepHOM KUCIOThL. COJ/IM CEpPHOM KUC/IOThI, KaueCTBeHHasi peakiiys Ha



cysibar-uoH. Haxok/ileHue cepbl U eé coeJWHEHWW B TpHpojie. XUMHUUECKOe
3arpsi3HeHWe OKpY’Kalolllel cpefibl COeJMHEHUSIMU cepbl (KUC/IOTHBIE [O0XKIH,
3arpsi3HeHue BO3/lyXa U BO/J0EMOB), CIIOCOOBI ero rpeAoTBpalLeHusl.

OO61jast xapakTepucTHKa 3/ieMeHTOB VA-rpynmnbl. OcobOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHble CTelleHU OKUC/eHHs. A30T, pacripocTpaHeHre B MpUpoje,
bur3nueckue U XMMUUeCcKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
du3nueckre U XMUMUUeCKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
uX (u3nyeckue U XMMHUYeCcKue CBOWCTBa, puMeHeHre. KauecTBeHHasi peakLiys Ha
VMOHbI aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (u3nueckue U XUMUUeCKUue
cBoiicTBa (0Ol[uMe Kak TIpeACcTaBUTeNs Kjacca KHC/IOT U Crieluduueckue).
Vcrnosnb30BaHWe HUTPATOB U COJed AaMMOHHSI B KaueCcTBe MUHepPabHbIX
ynobpenuii. XuMuueckoe 3arpsi3HeHHe OKPY>Karolljel cpefibl COeZIMHeHUsIMU a30Ta
(KUCNOTHBIE [0XKAW, 3arpsi3HeHWe BO3/Ayxa, TOYBbI U BOZA0EMOB). dDocdop,
a/uIoTponHble Mojudukaimu ¢ocdopa, (pusnueckre U XHMHUYeCKHe CBOMCTBaA.
Oxkcup docdopa (V) u dpochopHasi KucaoTa, pusnueckre U XuMHAUYeCKue CBOMCTBa,
nosyuyeHue. Vcrosb3oBaHue hocdaToB B KaueCTBe MUHEPAIbHbBIX y100peHu .

OOb1ijasi xapakTepucTHKa 371eMeHTOB [VA-rpynmbl. Ocob6eHHOCTH CTPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIAeHWsl.  YTJIepofi,  aj/IOTPOITHbIE
Moav(UKalUM, PpacrpocTpaHeHWe B TpUpoJe, (u3Mueckue U XHUMHYECKHe
cBoricTBa. Aficopbuusi. Kpyrosopor yriepoga B nipupogie. OKCU/bl yriaepoja, Uux
dbu3nueckue ¥ XUMHUYECKWe CBOMCTBa, /[E€MCTBHME HA >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIorThuueckrde mpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTeT/IeHUs] K/IMMara, ITapHUKOBBIN
5 deKT. YrosbHas KUCI0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCKUe CBOMCTBA,
rojiyueHWe W TIpuMeHeHWe. KauecTBeHHasi peakidss Ha KapOOHAT-HOHBI.
Vcrnonib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CeTbCKOM
XO35IUCTBe.

[TepBoHaua/ibHBIE MMOHATHSL 00 OpraHUUeCKUX BelleCTBax KaK O COeMHEHUsX
yrjepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLePUH, YKCYCHasi KUC/I0Ta).
[IprposHble MCTOUHUKW YIJIEBOAOPOAOB (Yroib, TIPUPO/JHbIA ra3, HedTb),
MPOAYKTbI WX TlepepaboTku (6eH3WH), uX pojib B OBITY U TPOMBIILJIEHHOCTH.
[MoHsATHE 0 OMOJIOTMUeCKH BaXKHBIX Bell[eCTBaX: )KUpax, Oeskax, yryieBojax — U Ux
PO/ B JKWA3HM uUejioBeKa. MarepuaibHOe €OWHCTBO OpraHUUeCKUuX |
HeopraHWYeCcKHUX COeJJMHeHHUH.

KpemHuii, ero ¢usnueckue ¥ XHMHUUECKHE CBOMCTBa, IIOJlyYeHUE W
npuMeHeHue. CoefvHeHUs KpeMHUst B ripupojie. OOiue TmipefcTaBieHus 00
okcuge kpemHusi (IV) u kpemHueBour kucyiote. CHUIMKaThI, UX UCIOJIb30BaHUE B
ObITY, B TIPOMBILLIZIEHHOCTH. Ba)kHelillie CTpOUTe/bHbIE MaTepUasibl: KepaMuKa,



CTEeK/I0, 1ieMeHT, 6eToH, >kee300eToH. IIpobieMbl 6e30IMacHOTO MCITOIb30BaHUS
CTPOUTEBHBIX MaTePUA/IOB B ITOBCEJHEBHOM XKU3HHU.

XumuuecKuil 3KcnepumeHm:

H3ydeHre 0Opa3lioB HEOPraHWYeCKUX BEIIEeCTB, CBOWCTB COJITHON KHCJIOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakluid Ha X/JIOPU/-MOHbI U HaO/Mto/leHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarollue (u3nyeckue W XUMHUYECKHe CBOWCTBA
rajJiorTeHOB M WX CoeJuHeHUN (BO3MOJKHO UCIIO/Ib30BaHUE BHU/leOMaTepUasion),
O3HakomyieHHe C oOpa3laMu XJIOpUZOB (TajioTeHU/IOB), O3HAKOMJIEHHWEe C
obpa3ijaMu  ceppl W €€  coequHEHUSMH (BO3MOXKHO  WCIIO/Ib30BaHUE
BH/leOMaTepuasoB), HabmoieHre Tipoljecca oOyTMBaHUsS caxapa Toj| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThbl, U3y4YeHHWe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOM CepHOU KHMCJIOTHI, TIPOBeZIeHe KaueCTBeHHOU peakiiy Ha CyJib(har-
WOH U HabsrofieHWe TIpU3HakKa eé IMpOTeKaHWs, O3HaKOMJIeHHe C (PU3NYeCKUMHU
CBOMCTBaMHU a3oTa, ¢ocdhopa M UX coeAuHeHUN (BO3MOXXHO MCI0/Ib30BaHUE
BUJleOMaTepUaioB), obpa3ijaMu a30THBIX U (HochOpHBIX yA0OpeHui, MomyyeHue,
cobupaHye, paclio3HaBaHWe W U3ydyeHWe CBOWCTB aMMHaKa, TpOBeZieHHe
KaueCTBEHHbIX peakl[uii Ha MOH aMMOHHUs U ¢docdaT-uoH U u3ydyeHUe NMpU3HAKOB
WX TPOTEKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/leOMaTepUasoB), H3yueHue Mozenen
KPUCTa/UIMUeCKUX PpeLISTOK anmasa, rpagura, (QyJiepeHa, O3HaKOMJIEHUE C
TIPOL[eCCOM  aficopOI[MK  paCTBOPEHHBIX BEIIeCTB aKTUBUPOBAHHBIM VIJIEM W
yCTPOMCTBOM TPOTUBOra3sa, Mojay4yeHue, coOMpaHue, pacrio3HaBaHUe W W3yueHue
CBOMCTB YT/IEKHC/IOTO Ta3a, MpOBe/leHre KaueCTBEeHHBbIX peakidii Ha KapOoHaT u
CUIUKaT-UOHbl M U3yueHUe TIPU3HAKOB WX TIPOTeKaHUs, O3HaKOMJeHue C
MPOJIyKLIMeld CUIMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHrue SKCIepUMeHTalbHbIX
3a/1au Mo TeMe «BakHelII1e HeMeTal/ibl U UX COeIMHEHUSI».

MeTa/l/Ibl U MIX COeUHEHHS

OO011jasi XapaKTepUCTUKAa XUMUUECKHUX 37IeMEHTOB — METa/IJIOB Ha OCHOBaHUM
UX TIoNoKeHUsi B Ilepyuoauyeckor cuctemMe XUMHUUeCKUX 3nemeHtoB [I. W.
MengeneeBa U cTpoeHusi aToMoB. CTpoeHre MeTa//ioB. MeTajinyeckast CBA3b U
MeTa/ulnueckass  KpUCTa/uldueckass  peléTka.  OJIKTPOXUMHYECKUH  psifi
HaTpsDKeHUH MeTasiioB. @U3nUeckre U XMMHUeCKWe CBOMCTBa MeTas/uioB. OOiiue
criocobbl TIo/TydeHUss MeTasiioB. [loHATHE O KOpPpPO3WM MeTajlyIOB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CriaBbl (CTaib, YyT'yH, AIOPaJOMHHUMN,
OpoH3a) ¥ uX MprUMeHeHHe B ObITY ¥ TIPOMBIIIJIEHHOCTH.

[IleslouHble MeTasl/Ibl: TI0/I0XKeHUe B [lepuoziueckoil cucTeMe XUMMUeCKUX
snemeHToB [I. V1. MeHzeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
dusrueckre U XUMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpus M Kanus). OKcuabl U



TUAPOKCUBI HAaTpusi M Kanusgd. [IpumeHeHWe 1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[[lesioyHO3eMe/ibHBIE MeTa//Ibl MarHUM W Ka/bLUK: TI0JIO)KeHHWe B
[Tepuoauueckor cucteMe xumuueckux snemMeHToB 1. . MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOXX/leHUe B Tipupoje. Prusnueckre U XUMUYeCKre CBOMCTBA MarHus
U Kajablus. BakHelillive coeivHeHUs] KanbLusi (OKCHA, TUAPOKCUJ, COJIK).
JKécTkoCTb BOJIbI M CIOCOOBI €€ yCTpaHeHUs.

AsroMyHUN: TI0/1I0KeHWe B [Tepuoanyeckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. W. MenpeneeBa, CTpoeHWe aToOMa, HaXO)JeHWe B rpupoze. dusnyeckue u
XUMUYeCKre CBOMCTBA aqtOMUHUS. AMQOTepHbIe CBOKWCTBA OKCH/A YU TUAPOKCH/A
AJTFOMUHUSL.

Kene3o: nonoxxenre B Ilepuoguueckon crucreMe XUMUYeCKUX 37eMeHTOB /1.
N. MenzeneeBa, cTpoeHWe artoma, HaxoxjeHue B Iipupoge. dusryeckue U
XHMMUUeCcKre CBOMCTBa »kese3a. OKCH/bI, THAPOKCH/IBI U couu kese3a (1) v xkene3a
(IIT), ux cocraB, CBOMCTBA U MOTyUYeHHeE.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/VIOB M CIVIaBOB, WX (U3NUECKUMHU
CBOMCTBaMH, M3y4YeHHWe pe3y/bTaTOB KOPPO3MHM  MeTa/UyIOB  (BO3MOXXKHO
WCII0/Ib30BaHWe BHleOMaTepUasioB), OCOOEHHOCTeM B3auMMO/IeICTBUS OKCHa
KaJbLid W HaTpUs C BOJOW (BO3MOXXHO WCIIO/Ib30BaHHE BH/leOMaTePUasoB),
WCC/IeJOBaHe CBOUCTB >XECTKOW BO/Ibl, MpOLiecca TOPEeHUs >Keje3a B KUCIOPOJe
(BO3MOXXHO  HWCIIO/Mb30BaHWE  BHU/leOMaTepuasioB), TIPU3HAKOB MPOTEKaHUS
KaueCTBEHHbIX peakl[Mid Ha WOHbI: MarHusl, Kasblys, aTlOMUHUS, I[MHKA, KeJje3a
(I1) u »xene3za (III), meau (II), HabOgeHWe U OIMMCAaHHE TTPOLIECCOB OKpAITMBAHMUS
IJlaMeHU WOHAaMU HaTpus, Kaiusg W Kaiblusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMaTePUAJIOB), UCC/ie[joBaHe aM(OTepPHBIX CBOMCTB IMAPOKCH/IA aTFOMUHUS
Y TUJPOKCH/Aa LIMHKA, pellleHre SKCIepUMMeHTa/IbHBIX 3a/iau 1Mo TemMe «BakHeuime
MeTaJulbl U UX COeJUHEeHUS».

XuMuUsA U OKpPYy)Kawliasa cpeja

BemectBa ¥ maTepuanel B IOBCEJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCII0/Ib30BaHue BeIeCTB U XMMHYEeCKUX peaklvii B ObITy. [lepBasi Tomolilb TIpH
XAMMWYECKUX 0XKOraxX U OTpaB/IeHUsX.

XYAMHUYeCKoe 3arpsisHeHHe OKpYy>Karolllen cpenbl (TipefesibHasi AOMYCTUMAs
KOHLIeHTpalusl BelllecTB, gajiee — [1/1K). Poib X¥MUM B pellleHUH 3KOJI0TAYeCKUX
npobsiem.

XumuuecKuii 3KcnepumeHm:

n3ydeHre 00pas3ijoB MaTeprasnoB (CTEK/O, CTUIaBbl METaJ/IOB, TMO/MMePHbIe
MaTrepHuaJibl).

Mesicnpeomemmble cesizu



Peanu3zauisi MeXripeAMeTHbIX CBsi3eid TIpU W3yueHWHM XWMHUM B 9 Kiacce
OCYILIeCTB/ISIETCST 4epe3 UCIOAb30BaHMEe KakK OOI[UX ecTeCTBeHHO-Hay4YHbIX
TIOHATHH, TaK W TIOHSATHUM, SBSIONIUXCS CUCTEMHBIMM [I/I1 OT/Ie/IbHBIX TIPe/MEeTOB
eCTeCTBeHHOHAYYHOI0 LIMKJIa.

OO01ie ecTecTBeHHOHayuHble TIOHSTUS: HAay4yHbIH (haKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHaau3, CUHTe3, KaacCU(PUKalUs, T[epUoJUYHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHKe, H3MepeHHe, MOJie/lb, SIBJieHWe, TIapHUKOBBIM
3¢ (}eKT, TeXHOJ/IOTUsl, MaTepHaJIbI.

dusrka: MaTepusi, aTOM, D3/J€KTPOH, TMPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOMNbl, pPaJMOAKTUBHOCTb, MOJIEKYyJa, 3/IeKTPUUYECKWUW 3apsifi, MPOBOJHUKH,
MOJIyTIPOBO/THUKY,  AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCcTBO, Teno, O00BEM,
arperaTHoe COCTOsIHWE Bell|eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/TMUeCKast
pelléTKa, CrjiaBbl, (U3MUecKre BeUYUHbI, eJMHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPAHCTBO, MJIaHeThl, 3BE3/bl, CosHLIe.

buonorus: dortocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHepasbHbIE
y100peHusi, MUKPO3JIEMEHThI, MaKPO3/IeMeHThI, ITMTaTe/IbHbIe BelljeCTBa.

leorpadusi: armocepa, rugpocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T0Jie3HbIe HUCKOIaeMble, TOTJIMBO, BOJHbIE PeCYPCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHWSI ITIPOrPaMMbl OCHOBHOTO  00IIero
oOpa3oBaHMs JOCTUTAIOTCSI B Xofie OOyueHHsT XMMHU B €AWHCTBe yueOHOU H
BOCTIMTAaTeTbHOMW /IeATeTbHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMUA POCCUMUCKUMHU
COLIMOKY/IbTYPHBIMA W TYXOBHO-HPAaBCTBEHHBIMU I1I€HHOCTSIMUA, IIPUHATHIMH B
oOIrjecTBe TpaBWIaMd W HOPMaMHU TIOBeJileHHSI U CIOCOOCTBYIOT IIpolieccam
CaMOTTIO3HAHUS, CAMOPA3BUTHS M COIMA/IH3alMN 00yJaroIXCsl.

JIMUHOCTHBIE ~ pe3y/lbTaThl  OTPA)KAlOT  TOTOBHOCTb  OOYUarOI[UXCS
PYKOBO/ICTBOBAaTbCSI CUCTEMOM TIO3UTHUBHBIX I[€HHOCTHBIX OpHEHTAl[uid |
paciMpeHye OrnbITa JAesiTeTbHOCTA Ha eé OCHOBe, B TOM YMCJ/Ie B YaCTH:

1) naTpHOTHUYECKOr0 BOCTIUTAHHUSA:

1[eHHOCTHOTO OTHOIIIEHUsI K OTeUeCTBeHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HayuyHOMY HaC/IeJu0, TIOHUMAaHMs 3HAUeHHSI XUMHUYECKOW HAyKH B JKU3HH
COBpeMeHHOro 00I1[ecTBa, CITOCOOHOCTH B/aJleTh JOCTOBEpPHOM HWH(bOpMalei o
TIePe/IOBBIX JJOCTIKEHUSIX W OTKPBITHSIX MHPOBOH W OTeUeCTBEHHON XUMUH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00II[eCTBa;

2) rpaXKJaHCKOT0 BOCITUTAHMSA:

TIpe/ICTaB/IeHUss O COLMAJbHBIX HOPMaxX M TIPaBU/IAX MEXKIUUHOCTHBIX
OTHOIIIEHU! B KOJIJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
nojie3Hod,  yueOHOMCC/IeOBaTe/IbCKOW,  TBOPUECKOM W JOPYTUX  BUJAX
JesITeTIbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOH JesTeNbHOCTU ITIPH
BLITIOJIHEHUM yueOHBIX, TI03HaBaTeNbHBIX 3a/lay, BBIMOJHEHUNA XUMHUUYECKHUX
9KCTIEPUMEHTOB, CO3/IJaHUH yueOHBIX TIPOEKTOB, CTPEMJ/IEHUS K B3aMMOITIOHUMAaHHIO
W B3aUMOIIOMOII[M B TIpoljecce 3TOW yueOHOW JesiTeIbHOCTH, TOTOBHOCTH
OLIEHMBAThb CBOE TIOBeZeHHWE M TIOCTYIIKKM CBOHX TOBApHIEH C TIO3ULUU
HPABCTBEHHBIX U MPAaBOBLIX HOPM C YUETOM OCO3HAHUS TTOC/Ie/ICTBUM TTOCTYTIKOB,;

3) IleHHOCTH HAyYHOTI'0 MO3HAHUS:

MHDPOBO33peHUYeCKHe TIPe/ICTaB/IeHUs] O BeIjeCTBe U XUMHUUECKOW peaklvy,
COOTBETCTBYIOIIIE COBPEMEHHOMY VPOBHIO pa3BHUTHSI HAYKHM U COCTaBJISIOIIVE
OCHOBY /i1 TIOHMMaHHSI CYI[HOCTH HayYHOW KapTHHBI MHpa, Tpe/CTaB/ieHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs TIPUPOZBI, B3aUMOCBSI3AX UejiOBeKa C
TIPUPOTHOM Cpe/iol, O POIM XMMUH B IMO3HAHWU 3TUX 3aKOHOMEpPHOCTeH;

103HaBaTe/IbHbIe MOTHBBI, HallpaBJIeHHbIE Ha TTOTyYeHHe HOBBIX 3HAaHUM TI0
XUMUH, Heobxoaumble Ay 0ObsICHEHHS HaO/IOfaeMbIX TIPOL[ECCOB U SIBJIEHUH,
M03HaBaTe/IbHOM, WH(MOPMAI[MOHHON W UMTATeIhCKOM KYy/IbTYpbl, B TOM UHCJIE
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM



JIUTEpaTypol, [OCTYNHbIMA TEXHUUECKUMMU CpeACTBaMU HH(POPMAaLIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHUI0 M TI03HaHWIO, JH0O03HATENbHOCTh, TOTOBHOCTb U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HallpaB/IeHHOCTW W YPOBHS 00yueHHs B
Jla/IbHeuIlIeM;

4) ¢popMupoBaHus Ky/IbTYPHbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J»KW3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY
3/JOpPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KW3HH, OCO3HaHHWE IOCTe[CTBUN U
HeTpusTHe BpeAHbIX TpUBbIUeK (YroTpebsieHus aJKOTo/isi, HAPKOTUKOB, KypeHHs),
HeobXxoAUMOCTH  CoOMIoJieHrsT TpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M pealbHOM »KU3HU;

5) TPYAOBOro BOCIUTAHMS:

VHTEepeC K MPaKTUUueCKOMY U3yueHHI0 podeccuil U TpyJa pa3IM4HOro poaa,
yBaXkKeHHe K TPYy/ly W pe3y/bTaTaM TPY/I0OBOH JesiTelbHOCTH, B TOM UMC/Ie Ha
OCHOBE TPUMEHEHHs TIpeJIMEeTHBIX 3HAaHWK I10 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/IyaTbHOM TPaeKTOPHH TPOJ0/DKeHNs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCrelHol npodeccroHaNbHON /IeITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBAThCS B MPO(eCCUOHATLHOM CPeJIe;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9KO0JIOTUYEeCKH I1iejiecooOpa3Hoe OTHOIlIeHHWe K TIpUpojie KakK HCTOUHUKY
)KU3HU Ha 3emsie, OCHOBe eé CyIll[eCTBOBaHMs], TOHUMaHUe 1L[eHHOCTH 3[IJ0pPOBOT0 U
6e3omacHoro obpa3a J»KU3HHM, OTBETCTBEHHOE OTHOILEHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYEeCKOMY 3/I0pPOBbIO, OCO3HaHWe IIeHHOCTH COOIOZeHuUs
nipaBu/1 6e3011acHOTO TIOBejeHusI IpY paboTe C BellleCTBaMU, a TAKXKe B CUTYaLIUsX,
YTPOXKAKOIIUX 3/J0POBBIO U >KU3HU JIHOJiel;

CIIOCOOHOCTH TIPUMEHSITh 3HAHWS, T0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpYKarolljeld TIpUPOAHON Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI  9KOJIOTUYECKOW KYJIbTypbl, OCO3HaHHsl T/100aJbHOTO  XapakTepa
9KOJIOTMYECKUX TIpo0ieM U TyTeM HX pellleHusl MOCPeJCTBOM MeTOZI0B XMMUH,
9KO0JIOTMUECKOT0 MBIIILJIeHHUs], YMeHHUs pyKOBO/ICTBOBAaThCSI UM B TIO3HABATe/IbHOM,
KOMMYHUKAaTUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MetarnpeMeTHBIX pPe3y/lbTaTOB BbIJENSIOT 3HAUMMble IS
dbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHATUS (3aKOH, Teopwus,
TIPUHLIUI, TUIOTe3a, (hakT, CUCTeMa, TIpoliecc, SKCIIepUMEeHT U Apyroe.), KOTophbie
WCTIO/Tb3YIOTCSI B €CTeCTBeHHOHAYUHBIX yueOHBIX TIpejMeTax M TIO3BOJISIIOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (HOPMHPOBATH Tpe/CTaBIeHUe O LieJIOCTHOU



HayyHOUW KapTWHe MHpa, ¥ YHUBepCa/lbHble yueOHbIe JelCTBUS (IT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIe, Pery/sTUBHbIE), KOTOpble 00ecreunBaiOT (OpPMHUPOBaHUE
TOTOBHOCTH K CaMOCTOSITe/IbHOMY TUTAHUPOBAaHHIO M OCYIIIECTBIEHUIO yueOHOM
JesiTeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe JeiiCTBHs

Ba3oBble jloruyecKue AeiiCTBHs:

yMeHUSI HWCII0Mbh30BaTh TMPUEMBI JIOTUUECKOTO MBbIIIIEHUsS] TIPU OCBOEHUU
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BbIJE/STh UX XapaKTepHbIe
NIPU3HAKY, yCTaHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), WCIOH30BaTh
TIOHSTUS /1J1s1 OObSICHEHHs OT/e/IbHbIX (PAaKTOB U sIBJIeHWH, BLIOMpaTh OCHOBAHUS U
KpUTEPUM [I/Is1 KIacCU(PUKAIIUY XMMHYECKHUX Bell[eCTB U XMMHUUYECKUX PpeakIiui,
yCTaHAB/MBATh TIPUUHUHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OO0BEKTaMH H3yueHUs,
CTPOUTH JIOTUUECKHe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHBIE, 110 aHA/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHHUS;

yMeHHe TIpUMeHSATb B TIpollecce TIO3HaHUSI TOHSATUS (TIpefMeTHbie W
MeTaripeiMeTHbIe), CHMBO/IMYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMble B XUMUH,
1peoOpa3oBbIBaTh IMPOKO MPHUMeHsIeMble B XMMUU MO/Ie/TbHbIe TIPe/ICTaBIeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmysia U ypaBHeHHe
XUMUUECKOM peaki[uu — IpHU pellleHUH yueOHO-TI03HaBaTebHbIX 3a/lau, C YUETOM
3TUX MO/IeNIbHbIX TpeJCTaBAeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHBIE
MIPU3HAKU U3y4YaeMbIX 0OBEKTOB — XUMHUUECKUX BEIleCTB ¥ XMMUUECKUX PeakIi[ui,
BBISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[]ICTBEHHbIE  CBSI3U U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOLleccax U SIBJIeHUSIX.

Ba3oBble Hcc/1e/joBaTe/IbCKUe AeiiCTBHA:

yMeHUe HCII0/Ib30BaTh IOCTaB/eHHbIe BOTPOChI B KauecTBe WHCTPYMEHTa
MO3HAHWS, a TakXke B KaueCTBe OCHOBBI [I/isi (POPMHUPOBAHUSI TUIIOTE3bI TI0
TIPOBepKe MPaBUWIbHOCTH BbICKA3bIBAEMbIX CY)KeHUMH;

nproOpeTeHHe OMbITa [0 TJIAHUPOBAHWIO, OpraHW3alldd W IIPOBE/I€HUI0
yUeHWYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOAO0M IIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBEIEHHOTO OIbITa, UCC/IeI0BaHUS, COCTAB/SATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UpPOBaTh W HWHTEPIIPETUPOBaTh WHGOPMALHIO
pa3MUHbIX BUZIOB U (hOpM TIpe/iCTaB/IeHUs], TOyuyaeMyt0 U3 pa3HbIX UCTOUHHKOB
(HayuHO-TIOMy/ISIpHasi  MTepaTypa XWMWUYECKOrO COZiep)KaHusl, CIIPABOYHbIE
rocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL[€HHWBaTh MPOTUBOPEUMBYIO U
He/JJOCTOBePHYH0 HH(OpMaILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTO/bl W 3amlpocChl TIPU TOMCKe U oTOope
vHGOpMAal[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX /Jisi BbITIOJHEHUS
yueOHbIX Y M0O3HaBaTebHBIX 33/lay OMNpe/ie/IEHHOTO THUIIa, TpUobpeTeHre OrbiTa B
00MacTd  WCMONMB30BaHUS  WH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/JIbTYPOU aKTUBHOT'O MCII0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: MH(OOpPMaLU U
WJTIOCTPUPOBaTh pelllaeMble 3a/laud HeCJI0)KHbIMA CXeMaMH, [uarpaMmamu,
apyrumu hopMamu rpadyky ¥ UX KOMOWHAIUSIMU;

yMeHWe UCTOoJb30BaTh M aHaAM3UpOBaTh B Tporjecce yueOHOW U
MCCIIeJOBaTeIbCKOM [lessTe/TbHOCTH UH(OPMALIUI0 O BAUSHUM TIPOMBIILIEHHOCTH,
CeJIbCKOTO XO03siCTBAa M TPaAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleid TPUPOJHOU
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBePCAa/TbHbIe YueOHbIe JeHCTBHUS:

yMeHUsI 3ajlaBaThb BOIpOCHI (B XOJle Auasora U (WIid) JAUCKYCCUH) TIO0
CylecTBy  oOcyxgaemoil  Tembl, (OPMYJUPOBaTb CBOU  TIPeJJI0XKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/bTaThl  I[103HaBaTebHOU
JesiTeIbHOCTU B YCTHBIX UM TIMChbMEHHBIX TeKCTaxX; JejaTh IIpe3eHTaluio
pe3yJIbTaTOB BBITIOJIHEHHSI XUMUYEeCKOro SKCrepuMeHTa (/1abopaTOpPHOTO OIbITa,
nabopaTopHO# paboThI MO UCC/IeJOBAHHIO CBOMCTB BellleCTB, yueOHOTro TIPOeKTa);

yMeHUss ydeOHOro COTpPyJHHAYECTBA CO CBEPCTHUKaMH B COBMECTHOM
MO3HABaTeJIbLHOM U MCC/Ie[IOBAaTe/IbCKOM  JesiTeIbHOCTU  TIPU  pellleHuHn
BO3HUKAIIIMX MpobseM Ha OCHOBe yuéTa OOIIMX WHTEpecoB U COrJlaCOBaHUS
no3uruk (06Cy>kIeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBIE IITYPMbI», KOOpAWUHALIVS
COBMECTHBIX [IeWiCTBUM, OTpeJie/ieHe KPUTEpHEB 110 OlleHKe KayecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynsiTHBHBIE YHHBepCa/IbHbIe yueOHbIe JelCTBUA:

yMeHHe CaMOCTOSITE/IbHO OIfpefie/isiTh LieJid JesTebHOCTH, TIaHWPOBaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNTbHOCTb, BbIOMpaTh Harbosee 3deKTHBHBIE CTIOCOOBI pelieHus YueOHbIX U
Mo3HaBaTe/IbHbIX 3aJjay, CaMOCTOSITE/IbHO COCTaB/SATb WM KOPPEKTUPOBATh
TIpe/IJIOKeHHbI aliTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJlaHul € YUETOM
TIO/TyueHus] HOBBIX 3HaHHM 00 M3yuaemMbIx 00OBEKTaX — Bell[eCTBaX U peaKlusX,
OlLIeHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBJIeHHOW Lie/v, yMeHHe
WCII0/Tb30BaTh U aHA/IM3MPOBATh KOHTEKCTHI, TIpe/jjlaraeMble B yC/IOBUU 3aJaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW deaepanbHON paboueil TpoOrpamMmMmoi,
BbI/Ie/ISIFOT: OCBOEHHble 00yYaroIMMUCS HayuHble 3HaHUS, YMEHUsI U CIOCOOBI



JercTBUM, crenuduueckue Iy TpeIMeTHOH 00/acTé  «XUMHS», BUJBI
JesiTeTlbHOCTU IO  [OJYyYEHHI0O HOBOTO 3HaHWs, €ro MWHTeprpeTaluH,
ripeoOpa30BaHMIO U PUMEHEHUIO B Pa3/IMUHbIX YUeOHbIX U HOBBIX CUTYal[UsIX.

K koHily obyueHusi B 8 Kiacce rpeiMeTHbIe pe3y/abTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUarOIUXCsl YMEHUI:

e PpacKpbIBaTb CMBICJI OCHOBHBIX XWMHYECKUX TMOHSATUW: aTOM, MOJIEKYa,
XMMUUECKUH 3JIEMEHT, MPOCTOe BeIeCTBO, C/IOXKHOE BeIeCTBO, CMeCh
(oHOpOZHAst U HEOJAHOPOAHAsT), BaIEHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIeKyJisipHasi Macca, KOJIMUeCTBO Bell[eCTBa, MOJIb, MOJIsIpHasi Macca,
MaccoBasi I0/Isi XMMHAYeCKOTro 3/ieMeHTa B COeIMHeHNH, MOJISIPHbIN 00BbEM,
OKCH/l, KUCJIOTAQ, OCHOBaHHWe, COJ/lb, 3JIEKTPOOTPHIATe/JbHOCTb, CTeleHb
OKHCJIeHUS, XWMMWYeCcKas peaklys, KaacCU(PUKalUsi peaklui: peakluu
COe/lMHEHUs], peaklMW pa3/i0KeHUs, peakldd 3aMellleHus], peakLuu
oOMeHa, 9K30- U H/I0TepMUYECKHe peakiiu, TerioBoi 3(deKkT peakijuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJIOM aTOMa, aTOMHasi OpOuTasib, pajguyc
aToMa, XMMUYecKasi CBsi3b, TOJISIDHAsi M HEMoJIIpHasi KOBaJ/IeHTHasi CBSi3b,
VOHHAasi CBs3b, UOH, KaTWOH, aHWOH, pPacTBOP, MaccoBasi A0/l BelleCTBa
(mpoLeHTHAas1 KOHL[eHTpaL1s1) B paCcTBOPE;

e W/UIKOCTPHUPOBAThb B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;

e WCMO0JIb30BaTh XUMMUYECKYH0 CHUMBOJIUKY [Jil COCTaBjaeHusi (popmy
BEILeCTB U YPAaBHEHUN XMMUYECKUX PeaKLui;

e OIpe/ieNiITh BaJIEHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBLIX COeJWHEHUSIX,
CTelleHb ~ OKHC/IeHWs ~ 371eMeHTOB B OWHApHBIX  COeAMHEHUsX,
TIPUHA/IJIe)KHOCTh BEIeCTB K OrpeJe/éHHOMY KJacCy COeAUHEeHUM To
dbopmynam, BHJA XUMUYECKOM CBsi3W (KOBajleHTHasi W WOHHasi) B
HeOpraHu4eCcKUX COeIMHeHUsIX;

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [I. W. Menjesneesa:
JIEMOHCTPUPOBaTh TMOHMMaHWe T[epUOANUeCKO 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX moJiokeHUsi B [leproanueckoid cucteme,
3aKOHOB COXpaHEHUsI MacChl BeIleCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKoHa ABOra/jpo;

e ONUCBHIBATb W XapakKTepu3oBaTb TabiuuHyo Gopmy Ileproanueckoit
CUCTEMbI XMMHYECKUX 3JIEMEHTOB: pa3/duyaTb TIOHSTUSl «TJlaBHast
noarpyrma (A-rpyrra)» U «rmobouHas noArpynma (b-rpymma)», Masbie U
Oosblliie TIepUOAbI, COOTHOCHTH 0O0O03HaueHWs, KOTOpble WMEIOTCS B
Tabsuie «[lepuoguyeckas cucTeMa XUMHUeCKux 3yiemeHtoB [, U.
MeHzenieeBa» C UMCJIOBBIMU XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB



XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsiji si7ipa, o0iilee UKC/I0 3/1IeKTPOHOB
Y pacripeie/ieHe UX 10 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIMPOBaTh XUMUUYECKUe 3/IeMeHThbI, HeopraHuyeckre BelllecTBa,
XUMUYecKrde peakiuy (M0 YUCIY W COCTaBY y4YaCTBYKOIIUX B peaklyuu
BeILleCTB, 110 TeryioBoMYy 3(PpdeKTy);

XapaKTepu30BaTh (OMHWCHIBaTh) OOIMe XWMHUYeCKHe CBONCTBA BelleCTB
pa3MYHbIX K/IaCCOB, MOATBEP>K/Aasi OMMCaHUe TIPUMepaMHi MOJIEKYISIPHbIX
ypaBHEHMI COOTBETCTBYIOIUX XUMUUECKUX peaKIuii;

TIPOrHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPDOTEKaHHsI XUMHUUECKUX T[peBpallleHui B
pa3MYHbIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/IIPHYH0O UM MOJISIPHYHO ~ MaccChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XWUMHUECKOTO 3jieMeHTa 110 ¢opmyie
coeMHEHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PACTBOPe, MPOBOJIUTh PaCUEThI
10 YpaBHEHHIO XUMUUYECKOW peakI[vu;

TIPUMEHSITh OCHOBHBIE Ofepaljiy MbIC/IUTE/IbHON JiesiTe/TbHOCTU — aHaJIu3
1 CUHTe3, CpaBHeHHe, 0000IIeHMe, CHCTeMaTHU3al|io, K1acCH(UKAIIIO,
BbIsIBJIeHWe TIPUUMHHO-CJIeICTBEHHBIX CBsI3eil — [jis W3y4yeHWs] CBOWCTB
BEI[eCTB U XHMUUECKMX peaKlUi, eCcTeCTBeHHO-Hay4YHble MeTO/bl
No3HaHUS — HabJsroJeHre, W3MepeHUe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peanbHbIM U MBICTIEHHBIN);

C/lefoBaTh ~ TpaBWIaM  TI0/Ib30BaHUS ~ XMMHYECKOW  TOCyAou U
nabopaTopHbIM 000py/OBaHHMEM, a TakKe IIpaBWiaM oOpailleHus C
Bell[eCTBAMU B COOTBETCTBUM C UWHCTPYKIUSIMA TI0 BBITIOJTHEHUIO
nabopaTopHbIX XUMHWUECKHUX OIBITOB TIO TIOJNyUeHHI0 W COOMpaHHIO
ra3oo0pasHbIX BellecTB (BOAOpOAA U KHMC/IOPO/ia), TPUTOTOBJIEHHIO
PacTBOPOB C OMpe/ie/IEHHOM MacCOBOW J/l0/ieli PaCTBOPEHHOIO BeIlleCTBa,
MJIaHUpOBaTb U TMPOBOAUTH  XUMHUECKHMEe  JKCIIEPUMEHThI  TI0
PAcCII03HAaBaHMIO PACTBOPOB Iije/IoUei U KUCJIOT C TIOMOIIBI0 UHIUKaTOPOB
(makmyc, deHosdTanenH, METUIOPAaHXK U JpyTHe).

K koH1ly oOyueHusi B 9 Kjacce rpeiMeTHbIe pe3y/bTaTbl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCSl yMeHH:

pacKpbiBaThb CMBIC/T OCHOBHBIX XUMHWYECKUX TIOHATUW: XUMUUYECKUn
3jIeMeHT, aTOM, MOJeKyja, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’)KHOEe BeIleCTBO, Ba/IeHTHOCTb, 3J/IeKTPOOTPUIATe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasi peakiys, XUMUUYecKasi CBsi3b, TEIJIOBOM 3(PQeKT
peakiuv, MOJb, MOJIAPDHBIA  00BEM, PpacTBOp,  EKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTAUECKAsi AUCCOLMALUs, peakUUd HOHHOIO
oOMeHa, Karaiu3aTop, XUMHUUYeCKOe paBHOBecHe, oOpaThUMble U



HeoOpaTUMble peaki[iH, OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKWCJIUTe/Ib,  BOCCTAaHOBUTE/b, OKUC/IE€HWEe W  BOCCTaHOBJIEHME,
asuioTponusi, am(GOTepHOCTh, XMMUUeCKasi CBSi3b (KOBaJieHTHasi, UOHHasl,
MeTa/ulhueckKasi), KpUCTa//IMuyecKasl pelIéTka, KOppO3usl MeTasl/oB,
CI/IaBbl, CKODOCTb XUMHWYECKOW peakluu, IIpefesbHO [OIMyCTUMast
koHueHTpauus [TJK Bemjectsa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS PY ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
WCI0/Ib30BaTh XWUMHUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHdss (opMy
BEILeCTB U YPAaBHEHUN XMMUYECKUX PeaKLui;

ornpejensTh BaleHTHOCTb U CTeNeHb OKUC/IEHUS] XUMUUECKUX 37IEMEHTOB B
COeJMVHEHHAX pa3/IMYHOr0 COCTaBa, MPUHAJJIEKHOCTh BeIlleCTB K
orpeJenéHHOMY KJ/acCy COeJuHeHWM Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHasi, MeTa/yidueckass) B HeOpraHhuyecKux
COeJMHEHHUAX, 3aps/i MOHA N0 XMMUYEeCKoM (popmyisie, XapakTep Cpefibl B
BOJIHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEHWH, TUIl KpPUCTa/UTMUueCKOu
PEIETKY KOHKPeTHOT'O BEIeCTBa;

packpbiBaTh CMmbICT [lepuoguueckoro 3akoHa [I. . MenjeseeBa u
JIEMOHCTPUPOBaThb €ro IOHUMaHWe: OMNUChIBaTb M XapaKTepu30BaTh
Tabmuunyto ¢opmy IleproguyecKkoit CUCTEMbI XUMUUECKUX 3/IeMEeHTOB:
pa3nuuarh ITIOHSATHS «T/aBHasg ToArpyrmia (A-rpynma)» M «1obouHast
noarpynna (b-rpynma)», manbie ¥ OGosbliie TMepUObl, COOTHOCUTH
o003HaueHusi, KOTOpble HMEKTCSI B TepUoAUYecKor Tabnule, C
UYMC/IOBBIMM  XapAaKTePUCTUKaMW  CTPOEHHS  aTOMOB  XWMHWYECKHUX
3/ieMeHTOB (COCTaB W 3apsAj sifpa, o0Iee UYHC/IO 3/IEKTPOHOB U
pacripefiejieHue WX TI0 37eKTPOHHBIM CJI0sIM), OOBSCHATH 0O01He
3aKOHOMEPHOCTU B W3MEHEHWM CBOMCTB 3JIEMEHTOB U UX COeJUHEHUMN B
Tripefiesiax MasibIX [epUOZI0B Y TJIaBHBIX MOATPYNI C YYETOM CTPOEHUS UX
aTOMOB;

K/1aCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMeHTbI, HeopraHu4yeckre BellecTBa,
XUMUYECKHe peaklyy (M0 YMCIy M COCTaBy y4YaCTBYKOIIMX B peakLUd
BeIlleCTB, MO TeryIoOBOMY 3((}eKTy, M0 M3MEHEeHUIO CTereHel OKUC/IeHUSs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) 00IMe U crelyduueckre XUMHAYECKHe
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BeLIECTB, MOATBepXKAas OIucaHue
rpUMepaMU MOJIEKY/ISIDHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOLLIUX
XMMMWYECKUX peaKIui;

COCTaBJIAITb YPaBHEHUSI 3JE€KTPOJIMTUYECKOW [JUCCOLMALMM  KUCJIOT,
11eJI0Ye U COJieid, MOJTHbIe U COKPALLEHHbIEe YPaBHEHUS peaKLiii HOHHOTO



oOMeHa, ypaBHeHUs peakiui, TOATBEP)KAAIIINX CyIleCTBOBaHHe
reHeTHUYeCKOU CBSI3M MeXKIy Bell[eCTBaMH pa3/IMYHbIX K/1aCCOB;
PaCKpbIBaTh  CYIIHOCTb OKWUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKLni
TOCPe/ICTBOM COCTaBJ/IeHUS 3JIEKTPOHHOTO OanaHca 3TUX peakLvi;
TIPOrHO3UPOBAaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MOXXHOCTH TIPOTEKaHUsI XUMHWUECKUX TIpeBpalljeHuii B pa3/MUHbIX
YCJIOBUSIX;

BBIUMCJIATE OTHOCUTEIbHYIO MOJIEKY/IIDHYI0O U MOJISIPHYIO ~ MacChl
BeII|eCTB, MAaCCOBYIO [IOJIF0 XMMHUECKOTO 3jieMeHTa 110 ¢opmyie
coeMHEeHUsI, MaCCOBYIO /IO/TIO BelljeCTBa B PAaCTBOPe, MPOBOJUTL PaCUEThI
0 ypaBHEHUI0 XMMUUEeCKOW peaklIvy;

cob/mofaTh  TIpaBWa  T0/Ib30BaHUS ~ XMUMWUYECKOW  TMOCyJod |
nabopaTopHBIM 000py/I0BaHMEM, a TakkKe IIpaBU/a OOpaIeHusi C
BelleCTBAMU B COOTBETCTBUUM C HWHCTPYKLUSMU TIO BBITIOJTHEHUIO
nabopaTOpPHbIX XWMHUYECKUX OIBITOB TIO0 TIOAYYeHHIO W COOMpaHHI0
ra3o00pa3HbIX BelllecTB (aMMHaKa M YIJIeKUCIOTO ra3a);

MIPOBOAIUThL  Peaki[iH, TIOATBep)KJAolle  KauyeCTBeHHbI  COCTaB
Pa3/IMYHBIX BeIeCTB: Paclio3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMU-,
uoauj-, KapboHat-, (ocdat-, cunMkaT-, Cyabdar-, TUAPOKCH-UOHBI,
KaTMOHbI aMMOHMSI M WOHBI M3yueHHbIX MeTa/lJioB, MMPUCYTCTBYIOIINE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUECKHX BelleCTB;

TIPUMEHSITb OCHOBHbIE OTlepal[ii MBICUTE/LHOU /1esATe/TlbHOCTH — aHaju3
W CUHTe3, cpaBHeHWe, 0000ieHWe, CUCTeMaTH3allUl0, BbIsIB/IEHHE
TIPUYUHHO-C/Ie/ICTBEHHbIX CBsi3ell — /Il U3yuyeHUsl CBOWCTB BeIeCTB U
XUMHUECKUX peakiiii, eCcTeCTBeHHO-HayuHble MeTOAbl TI03HAHUS —
HabJ/to/leHre, U3MepeHue, MOJe/TMpOBaHKe, SKCIiepUMeHT (peasbHbI U
MBbICJ/IEHHBIM).



TEMATHNYECKOE IVNTAHUPOBAHUE

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

11 eCTeCTBO3HaHUA U 6 1 ) bubmioreka LIOK

' TpaKTUUeCKOM JesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeljectBa 1 xuMuueckue 15 1 Bbubmoteka LIOK

' peaximu https://m.edsoo.ru/7f41837¢

Wtoro no paspeny 21

Paspgen 2. BaxkHelne npejcTaBUTe/ M HEOPraHMUeCKUX BellecTB
21 Bosayx. Kucnopog. Ilonsatue 6 Bbubmoteka LIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bopopoga.Ilonsitue o kucioTtax 9 1 1 bubmioTeka LIOK

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

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

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

Wtoro no paspeny 31

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

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




[MepuoguuecKuii 3aKOH U
[Mepuouueckasi cuctemMa

bubmmoreka IIOK

3.1 7
XAMUYEeCKHX 3yiemeHToB . 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XHUMuuyeckast CBSI3b.
3.2 OKUC/IUTEeNIBEHO 9 Bubmorexa IJOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE pPeaKiu1
bubmuoreka IIOK
" 1
TOTO 1O pasAety 6 https://m.edsoo.ru/7f41837c
Haspanue mopyis
Pe3epBHOE Bpems 0 Bubmorexa IIOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/IACC

KosinuecTBo yacoB JJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontpoabusl | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/ibHBIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1. BejecTtBo 1 xXuMnu4yeckue peaknuu
11 [ToBTOpEHMe U yriybieHre 3HAaHUN c 1 bubmoteka LIOK
’ OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 3aKOHOMEPHOCTH XUMUULCKUX 4 Bbubmoreka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYeCKas AUCCOLMaLs. 3 1 1 bubmmoreka IIOK
' XHWMHUUeCKHe peaki[iy B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pazpgen 2. HemeTa/uibl M UX COeAUHEHMS
51 OO0111ast XapaKTepUCTUKa XUMUYECKIX 4 1 bubmoteka LIOK
’ sneMeHTOB VIIA-rpymnmsl. ['ajoreHst https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTepUCTUKa XMMUYEeCKUX
2.2 snemMeHTOB VIA-rpymrsl. Cepa U eé 6 bubmmotexa IOK
' PyTIrRL. ©€p https://m.edsoo.ru/7f41a636
CoeJUHeHUsI
OO0111ast XapaKTeprUCTUKa XMMUYeCKUX
2.3 snemeHToB VA-rpynmnbl. A3oT, hocdop u ux 7 1 Bubmmotexa OK
' DYTHTBL. ’ P https://m.edsoo.ru/7f41a636
COeJJUHeHUsI
OO0r11ast xapaKTepUCTHKA XUMUYECKUX
2.4 snemMeHTOB [VA-rpymmsbl. Yriepog u 8 1 2 Bubmiorexa [IOK
. o by ] PoA https://m.edsoo.ru/7f41a636
KPEeMHUM U UX COeIMHeHUsT




WTtoro no pasgeny

25

Pazpgen 3. MeTta/iibl U UX COeJUHEHUS

. Bbubmoteka LIOK
3.1 Obue cBoCTB MeTanI0B 4 https://m.edsoo.ru/7f41a636
. bubnuoreka IIOK
3.2 BaykHelile MeTalibl U UX COeAMHEHUS 16 https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 oKpy)kawomias cpeja
4.1 BelniectBa 1 MaTepuasibl B KU3HU UYe/IOBEKa 3 Bubnmorexa [JOK
) 1 p https://m.edsoo.ru/7f41a636
Wtoro 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
KosnuecTBo uacoB JJIeKTPOHHbIEe
Hara
Ne uudpoBbie
Tema ypoka KonTposibubie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboThI A
pecypchbl

1 [Ipeagmet xvimuu. Posib XMMUU B JKU3HU 1 Bbubmmoreka IIOK
yesioBeka. Tesia v BelljecTBa https://m.edsoo.ru/ff0d210c

2 [TonaTtue o MeToax MO3HaHUS B XUMUU 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227e

3 BxoaHOH KOHTPOJIb 1 1
[Tpaktrueckast pabora Ne 1 «ITpaBusia

4 paboThI B 1ab0paToOpyu ¥ IPUEMBI 1 1 Bubmoreka IIOK
obparrieHusi ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»

s Yuctele BeljectBa U cMecu. Crioco0bl 1 bubnuoreka LIOK
pasjienieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabora Ne 2

6 «Pa3genenue cMmeceii (Ha rpumepe 1 1 Brbnmorexa [JOK

A o PUMEP https://m.edsoo.ru/ff0d28c8
OUMCTKU MOBAapPEeHHOMW COJIN)»
bubnuoreka IIOK
7 ATOMBI U MOJIEKY/IBI 1
y https://m.edsoo.ru/ff0d2a6c

3 XuMuyeckue 3/1eMeHThl. 3HaKU 1 bubmoreka LIOK
(cuMBOJIBI) XUMUUECKUX 3/1IEMEHTOB https://m.edsoo.ru/ff0d2be8

bubnmoreka IIOK

9 [TpocThle ¥ coXXHBIE BelecTBa 1 1

https://m.edsoo.ru/ff0d2a6c¢c




bubmoreka LJOK

10 ATOMHO-MOJIE oe yueHue
TOMHO-MOIEKYJIAPHOE yHEHH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa Bell[eCTB.
11 Xumuueckasi hopmyJia. BaseHTHOCTh Bubmorexa [JOK
pMy”na. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUUYECKUX 3/1IEMEHTOB
1 OTtHocuTe/IbHasA aTOMHas Macca. bubmoreka LIOK
OTHOCHTe/IbHas MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
13 MaccoBast [j0/11 XUMHAUYECKOI'0 3/1IeMeHTa bubmoteka LIOK
B COe/INHEHUU https://m.edsoo.ru/ff0d350c
14 KomnuectBo BerjectBa. Mosib. bubmmoreka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
15 du3nyeckue U XUMUYeckue sIBJIeHUsl. Bbubmumoreka LIOK
Xumuyeckasi peakjus https://m.edsoo.ru/ff0d37fa
16 [Ipy3HaKku U yc/10BUs NPOTEKaHUsA bubnuoreka IIOK
XUMHUYEeCKUX peakiyii https://m.edsoo.ru/ff0d3a16
17 3aKOH COXpaHEeHHs MacChl BelleCTB. bubmmoreka IIOK
XUMHYecKue ypaBHeHUs! https://m.edsoo.ru/ff0d3b88
Boiuncienusi KonmuecTBa, MacChl
18 BellleCTBa M0 ypaBHEHUSIM XUMUYEeCKUX Bubmorexa [JOK
. . yp https://m.edsoo.ru/ff0d5708
peakLuii
Krnaccudukaiiys XuMrUuecKux peakiyi
19 (coenvHeHUs, pa3/io>KeHUs], 3aMeLeHUsT bubmorexa OK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoOMOHOCOB — y4éHBIN-
20 sHIMK/IoTIencT. O6o0IIeHue u Bubmaorexa IOK
H AUCT. o https://m.edsoo.ru/ff0d40c4
CcUCTeMaTH3aLus 3HaHUU
71 KonTposbHasi padora Nel o Teme bubmoreka LJOK

«BelrecTtBa U XUMHUUYECKHE PeaKL[A»

https://m.edsoo.ru/ff0d4290




BO3AYX — cmech ra3oB. CocTaB

bubnmoreka IIOK

22 .K —
BO3AyXa. RUCTOPOA, = S/IEMEHT U https://m.edsoo.ru/ff0d448e
rpocToe BellecTBO. O30H
dusnyeckre U XMMUUeCKHe CBOMCTBa
23 KUC/I0po/ia (peakijuy OKUCIeHUsT bubmorexa OK
poza (peaxt ’ https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTre 06 okcuaax
Crioco6bl To/TyueHust KUCI0po/ia B
24 nabopaTopU U MPOMBIIIIEHHOCTH bubmorexa OK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHue Kuciopozga
TenioBoii 3¢ pekT XxuMUUeckon
75 peakLuy, IIOHATHE O TePMOXUMUYECKOM Bubmioreka IIOK
YpaBHEHUH, 3K30 - U SH0TePMUYECKUX https://m.edsoo.ru/ff0d4790
peakLusxX
ToruBo (HedTh, yrojb U MeTaH).
26 3ar ﬂ3He}EHeq;03 yxa CTI0COo0BI iro Bubmaorexa OK
P AYXa, https://m.edsoo.ru/ff0d4c4a
Tipe/I0TBpalljeHUst
ITpakTrueckasi pabota Ne 3 110 Teme
27 «[TonmyueHue u cobrpaHre KUCI0po/a bubmmorexa OK
y - P POAa, https://m.edsoo.ru/ff0d4ae2
V3y4yeHue ero CBOMCTB»
)8 Bopmopoas — snemeHT U ripocToe bubnoreka IIOK
BeljecTBO. HaxoxmeHue B Tipupoje https://m.edsoo.ru/ff0d4dd0
79 du3nueckre U XMMHUUeCKUe CBOMCTBa bubmoreka IIOK
Bogopoga. [Ipumenenune Bogopoza https://m.edsoo.ru/ff0d4dd0
30 [ToHaTHE 0 KHC/IOTax U COMSIX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
31 Py0e)XHbIH KOHTPOJ/Ib
39 Crioco0bI 1o/TyueHHst BOZIOPO/ia B bubmmoreka LIOK

naboparopun

https://m.edsoo.ru/ff0d4dd0




[TpakTrueckasi pabota Ne 4 110 Teme

33 «[TonmyueHue u cobrpaHre BoAopoza Bubmorexa IOK
Y . P AOPOAZ, https://m.edsoo.ru/ff0d4f42
V3y4yeHue ero CBOMCTB»

4 MornsipHbIii 00bEM ra3oB. 3aKOH bubmoteka LIOK
Agorazpo https://m.edsoo.ru/ff0d542e
Beruncnenust 06béMa, KonryecTBa

35 Bell[eCTBa rasa I10 ero u3BeCTHOM Bubmaorexa [JOK

Ul . y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BeIlleCTBa WK 00BEMY
Bbruncienust 00bEMOB Ta30B 110

36 aBHEHUIO peakKL|y Ha OCHOBE 3aKOHAa Bubmaorexa IOK
ypas peaii i https:/m.edsoo.rw/ff0d5708
00BEMHBIX OTHOIIEHHH Ta30B

37 dusnueckre U XMMUUeCKre CBOMCTBa bubnuoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a

38 CocraB ocHoBaHwuil. [ToHsiTHe 06 bubmoreka LIOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuresns. HacblieHHbIe

39 15 H’ZéHaCBIPEHHBIep acTBOPBI MH;CCOBHH Bubmmorexa OK

H P PP https://m.edsoo.ru/ff0d5b40
[l0J151 BellleCTBa B pacTBOpe
[MTpakTrueckast pabota Ne 5 o Teme

40 «[IpurorossieHre pacTBOPOB C bubmoteka LIOK
ornpe/ie/IEHHOW MacCOBOM fj0Jiel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTIO BelecTBa»

41 KonTposbHasi padora Ne2 1o Teme bubmmoreka LIOK
«Kucnopoza. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342

42 Oxkcugpl: cocTaB, KiaccuduKaus, Bubnmoreka LIOK
HOMeHK/1aTypa https://m.edsoo.ru/ff0d664e

43 [TonyueHue U XUMHUeCKHe CBOMCTBA bubmoTeka [IOK

KHCJIOTHBIX, OCHOBHBIX U aM(bOTeprIX

https://m.edsoo.ru/ff0d664e




OKCH/ 0B

44 OcHoBaHuUsI: COCTaB, K1acCUhUKALIUS, bubmmoreka IIOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
45 [TonyyeHnvie u XMMU4eCcKue CBOKCTBa Bubmioreka IIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
46 Kucnotsr: cocTaB, knaccudukarys, bubmoreka LJOK
HOMeHK/1aTypa https://m.edsoo.ru/ffOdfee2
47 [TosmyueHre U XMMHUeCKHe CBOMCTBa bubmoteka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpefHue): HOMeHK/1aTypa,
48 Cnocoé}}: H'E([)n I—I)eHI/ISI XI/IMI/IHZIC)KI/IG Bubmorexa OK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[MTpakTrueckast pabota Ne 6. Perienue
49 9KCIIePUMEHTA/IbHBIX 3a/ay I10 TeMe bubmoreka LIOK
«OCHOBHBIe KJIaCChl HEOpraHU4eCKux https://m.edsoo.ru/00ad9b7c
coeZIMHeHUI»
50 ['eHeTHueckas CBSI3b MeXXY KJlacCamu Bbubmmoreka IIOK
HeOpraHuYeCcKUx CoeUHEeHUN https://m.edsoo.ru/00ad9a50
bubnroreka LJOK
51 O06o01eHre ¥ cucTeMaTH3arys 3HaHUH
. H https://m.edsoo.ru/00ad9cb2
KoHnTtponbHast padora Ne3 o Teme
52 "OCHOBHBI€ K/IaCChl HEOPraHUUeCKHUX bubmorexa OK
o P https://m.edsoo.ru/00ad9ela
CcoeIMHeHUU
[TepBbie MOMBITKY KIaCCU(PUKAL[UU
bubmoTeka [IOK
53 XMMUYeCKUX 3/1eMeHTOB. [ToHsTHe 0
https://m.edsoo.ru/00ad9ffa
rpyIax CXOAHbIX 3JIEMEHTOB
54 [Teproanueckuii 3aK0H 1 bubmoTeka [IOK

HEPI/IO,E[I/II—IECKEIH CrUCTeMa XMMHNYeCKUX

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




aneMmenToB /. 1. MeHzieneeBa

55 [Teproapl, rpymribl, NOATPYIIIbI Brbmorexa [JOK
PHOZRT, TPYIHEL, TOATPY https://m.edsoo.ru/00ada52c
56 Ctpoenue aToMoB. CoCTaB aTOMHBIX bubmioreka LIOK
anep. Y30Torbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
57 aTOMOB 3J/ieMeHTOB [leproanueckoit bubmiorexa OK
pHOZ https://m.edsoo.ru/00ada6bc
cucreMsl /1. 1. MenpeneeBa
XapakTeprcTHKa XUMUUeCKOTr0
58 3/1IeMeHTa 10 ero IoJIOXKeHUIo B bubmmoreka LIOK
[Teproguueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MengeneeBa
3Hauenve [leprogrueckoro 3akoHa J/ist
59 pasBUTUA HAYKU U NpakTuKU. [1. W. Bubmioreka IIOK
MeHgeneeB — yuéHbIM, Nearor U https://m.edsoo.ru/00adaS6e
rpaKJaHUH
60 DJIEKTPOOTPULIATETbHOCTh aTOMOB bubnuoreka LIOK
XUMHUUECKUX 3/IeMEHTOB https://m.edsoo.ru/00adaab8
Bubnmoreka LIOK
61 MouHag xumunueckas CBsi3b nomiorexa L
https://m.edsoo.ru/00adac34
KoBaneHTHas nonsipHasi XuMuueckas
62 CBa3b. KoBasieHTHas HeroJisipHas Bubmiorexa IOK
’ P https://m.edsoo.ru/00adaab8
XUMHYeCKast CBSI3b
bubmioTeka 1IOK
63 CreneHb OKUC/IEHUSA
https://m.edsoo.ru/00adaab9
64 OKUC/IUTeTBHO-BOCCTAHOBUTE/ILHbIE bubnuoreka LIOK
peakiuu https://m.edsoo.ru/00adae28
65 OKucuTeny ¥ BOCCTaHOBUTE/TH bubmoreka LJOK




https://m.edsoo.ru/00adb076

66 ITpomexyTouHas aTTecTanys 1 Bubmorexa LIOK
P y 1 https://m.edsoo.1ru/00adb076
67 Pe3epeHbiii ypok. O6001IeHNE U 1 bubnmoreka IIOK
CcrCTeMaTH3al[ys 3HaHUM https://m.edsoo.ru/00adb486
68 Pe3epBHbIil ypok. O600IIeHNE 1 1 bubmoreka IIOK
crcTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 K/IACC

KomuecTBo yacoB I JJIeKTPOHHbIE
ara
Ne uudpoBbie
Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4YeHH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboThI A
pecypchbl
[Teproaruecknii 3aKOH.
1 [Teproguueckasi cucTeMa XMMHAYECKHUX 1 bubmorexa OK
proa https://m.edsoo.ru/00adb59e
anemeHToB [l. 1. MeHnpeneeBa
3aKOHOMEpPHOCTH B U3MEeHeHUHU
N BubmioTeka [IOK
2 CBOWCTB XMMHUUYECKHX 3J7IEMEHTOB 1
B https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MepUo/i0B

3 BxoaHoi KOHTPOJ/Ib 1 1

4 Knaccudukaiys 1 HoMeHK/IaTypa 1 bubmoreka IIOK
HeOpraHnyecKux BelecTB https://m.edsoo.ru/00adb7e2

5 Byl XumMrueckoy CBSI3U Y TUIIbI 1 bubmoreka LIOK
KPUCTa/I/IMYeCKUX PeIIETOK https://m.edsoo.ru/00adbac6

6 Krnaccudukariiyss XuMUueckKux peakiyi 1 bubmmoreka LIOK
10 pa3/IMYHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiITE O CKOPOCTH XWUMHUUECKOU

bubmoTeka [IOK
7 peakuuu. [ToHATHE O TOMOTeHHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PeakLUsIX
[ToHsiTME O XMMHUUECKOM PaBHOBECHU.

3 @aKTOphl, BAUAIOLME Ha CKOPOCTh 1 bubmoreka LJOK
XUMHYECKON peakliy 1 TI0/I0KeH e https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS

9 OKUCIUTe/IbHO-BOCCTaHOBUTE/IbHbIE 1 bubmoreka LIOK
peakLuu https://m.edsoo.ru/00adcade




Teopust 3/71eKTPOTUTHUECKOM

bubnmoreka IIOK

10 .C 5)
AMCCOLALH. LITBHBIE M CTIADBIE https://m.edsoo.ru/00adcd68
371€KTPOTUTHI
11 HouHble ypaBHeHHUS peaklvii Bubmiorexa LIOK
yp peaxh https://m.edsoo.ru/00add448
XyMUuecKre CBOMCTBa KHUC/IOT U
12 OCHOBAHUI1 B CBeTe IpeiCTaB/IeHu 00 Bubmiorexa LIOK
. PEA https://m.edsoo.ru/00add5d8
371EKTPOTMTAYECKOU JUCCOLMaLU
XuMuuecKure CBOMCTBA COJIeli B CBeTe
13 rpeacTaBIeHUi 00 Bubmiorexa IOK
PeA . https://m.edsoo.ru/00add8b2
3/71eKTPOJIMTUUYECKOM AUCCOLIUALIUU
14 ITouaTtue o ruapoMse coJieit Bubmiorexa IOK
AP https://m.edsoo.ru/00add9d4
15 O6o0011eHMe U CCTeMaTH3aLUs bubmoreka LIOK
3HaHUH https://m.edsoo.ru/00addd12
16 [MpakTrueckast pabota Ne 1. «Pemienve Bubmioreka IIOK
9KCIIepUMEeHTA/IbHBIX 3a/1au» https://m.edsoo.ru/00addbfa
KonTposbHas pabora Nel mo teme
17 «DEeKTPOJIMTUUECKas JUCCOLIMALINA Butmzoreka [[OK
p A HHarHA. https://m.edsoo.ru/00addec0
XYMHUUeCKHUe peakljuu B PaCTBOpax»
OO01jast XapaKTepPUCTHKA raJIoreHOB.
18 XuMuueckKrie CBOMCTBA Ha [pUMepe Bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xj0pa
XmnopoBogopo. CoisiHas KUCIOTA,
19 XHMIP/I)quIfHE CiOf/iCTBEl [IO/TVUeHUe Bubmmorexa [IOK
’ y ’ https://m.edsoo.ru/00ade104
MpUMeHeHHe
20 [MpakTryeckast pabora Ne 2 1o Teme bubnuoreka LIOK

«[TonyyeHne CO/ISTHON KUCJIOTHI,

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




M3yueHue eé CBONCTB»

Briuncnenus mo YPaBHEHUAM

bubmoreka IIOK

21 XUMHUECKUX peakLyii, ec/ii OJuH U3
peaxh A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
oy OO0r111ast XapaKTepUCTHKa 37IEMEHTOB bubmmoreka LIOK
VIA-rpymrsl https://m.edsoo.ru/00ade64a
AnnotponHble MOAU(HUKALIUU CEPBI.
P A R N P 9 BubmoTeka [IOK
23 HaxoxzeHuve cepbl U eé coejJiHeHUH B
N https://m.edsoo.ru/00ade64a
npupojie. XuMHAUYeCKre CBOMCTBA Cepbl
24 CepoBoziopo/;, CTpOeHHte, pu3ryecKue bubmoreka LJOK
Y XUMUUeCKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUC/IOTA,
25 (r3nueckre U XMMHUYeCKre CBOKCTBa Bubmiorexa [JOK
’ https://m.edsoo.ru/00adea28
TIpUMeHeHve
XUMHYEeCKUe peakLivy, Jiexkallye B
OCHOBe TPOMBIIIJIEHHOTO criocoba
%6 TI0JIyYeHHs1 CEPHOM KUC/IOTBI. bubmioreka LIOK
XHUMHUUeCKOe 3arpsisHeHne https://m.edsoo.ru/00adec8a
OKpY>Katol1leid cpefibl CoeJMHEHUSIMA
cepsl
97 BrIuric/ieHre MaccoBOM /1011 BbIXOZa bubmoreka [IOK
MPOJAYKTa peakLiuu https://m.edsoo.ru/00adec8a
OO0r11ast XapaKTepUCTHKA 37IEMEHTOB
)8 VA-rpymnsbl. A30T, pacripoCTpaHeHue Bbubmmoreka IIOK
B nipupo/e, ¢pusrnyeckue U https://m.edsoo.ru/00adeea6
XUMHYEeCKHe CBOWCTBA
29 AMMuak, ero dusnueckue u bubmmoreka IIOK

XUMHnuyeckue CBOﬁCTBa, ToJjiyuyeHre 1

https://m.edsoo.ru/00adf004




IMMprUMEHEHHE

30 Py0e)xHbIH KOHTPOJIb
I[MpakTrueckas pabota Ne 3 o Teme

31 «ITonyueHvie ammuraka, u3yuyeHue ero Bubmmorexa TOK

~ y s 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

3 A30THasi KUC/OTa, eé (usnueckue 1 bubmoteka LIOK
XMMHUYeCKHe CBOMCTBA https://m.edso0o.ru/00adf306
Vcniosib30BaHye HUTPATOB U COJieN
aMMOHUS B KaueCTBe MUHePaTbHbIX

33 obpeHMid. XMHUUeCKOe 3arpsi3HeHue Bubmorexa OK
YAOOP L b https://m.edsoo.ru/00adf518
OKpY>Katollleid cpefibl CoeIMHEHUSIMU
asoTa
dochop. Okcug pocdopa (V) u

34 (bocc%)o pHaH Kncﬂn(cl))Ta (1)(1)1/1:1)31/1(‘-16)CKI/IE u Brbmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUUEeCKHe CBOMCTBA, MoyyeHre
Wcnonb3oBanue ocdaToB B KauecTBe

35 MUHEPaJbHBIX Y00peHMi. bubmoreka IIOK
3arpsi3HeHWe NPUPOHOM Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacripocTpaHeHue B

36 rpu E 'g CI;)I/BI/IIT)—IECKII)/IE Y XUMUYecKue Bubmorexa [JOK

P P As; https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcuzibl yriaeposa, ux ¢usnueckrie u

37 XUMHYECKUe CBOKCTBaA. Bbubmmoreka IIOK
OKosoruyeckye mpobsieMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHbIe C OKcuzoM yriepoga (IV)

. bubnroreka LJOK

38 YrosibHast KUC/I0Ta U eé COU 1

https://m.edsoo.ru/00ae006c




[TpakTrueckast pabota Ne 4 110 Teme
"[TonyueHue yriekucioro rasa.

bubmoreka IIOK

39
KauecTBeHHasi peakijysi Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBOHaua/IbHBIE TIOHATHUS 00
40 OpraHnyecKux BelllecTBax Kak O Bubmiorexa [JOK
p . https://m.edsoo.ru/00ae054e
COeJIMHEeHUSIX yTraepo/a
41 Kpemuuii 1 ero coeiiHeHUS Bubmiorexa [JOK
P A https://m.edsoo.ru/00ae080a
[Mpaktryeckas pabora Ne 5. PeiieHne

4 9KCIIep¥MeHTa/IbHBIX 3a/iau I10 TeMe bubmioreka LIOK
«BakHelI11e HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COeIVHEHUSI»

KoHTtposibHasi padota Ne2 1o Teme
43 «BakHelIe HemMeTaIbl 1 UX Bubmaorexa [JOK
https://m.edsoo.ru/00ae0el18
COeIUHeHUS»
OO0r11ast XapaKTepUCTUKA XMMUYECKUX
3JIEMEHTOB — MeTaJlJIOB.

44 Mertanniueckasi CBsi3b U bubmoreka LIOK
MeTa/l/InuecKas KpUcTainueckas https://m.edsoo.ru/00ae103e
pemiéTka. PusnueckKre CBOKWCTBA
MeTaJslJIoB
XUMHUeCcKre CBOMCTBA MeTasl/IoB.

45 ODNeKTPOXUMHUYECKHUN Bubmaorexa [JOK

P . PAA https://m.edsoo.ru/00ael1156
HarnpsyKeHWH MeTaslyioB
46 OO6mme criocoObl TIOyYeHusT bubnmoreka LJOK

meTas/u1oB. CriziaBel. BelunicieHus 1mo
YPaBHEHUSIM XUMHUUYECKUX PeakLIiu,
€C/I OJJVH U3 PeareHTOB COJEP>KUT

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




npumMecu

47 [TonsiTne 0 KOPpPO3UM MeTaslJIOB Bubmiorexa [OK
PP https://m.edsoo.ru/00ae1278
bubmoreka LJOK
48 erno e MeTa
IHenounere MeTa/bI https://m.edsoo.ru/00ae14b2
49 OKCcHAbl U THAPOKCU/IBI HATPUS U bubnmoreka IIOK
Kanus https://m.edsoo.ru/00ae14b2
50 [ITeslouHO3eMesIbHbIE MeTasulbl — bubmoreka LIOK
Ka/IbLIUA U MarHum https://m.edsoo.ru/00ael5e8
51 BakHelillive coelMHEHUSs KaJbLUs Bubmorexa OK
A H https://m.edsoo.ru/00ael15e8
~ O600111eHNEe M CUCTEMAaTHU3aIHsI
3HaHWM
53 JKécTKOCTb BOJIBI M CITOCOOBI eé Bbubmmoreka IIOK
yCTpaHeHUus https://m.edsoo.ru/00ae1886
[TpakTryeckas pabora Ne 6 o Teme
o n bubmoTeka LIOK
54 JKECTKOCTh BOJIBI Y METO/IbI €6
. https://m.edsoo.ru/00aelae8
yCTpaHeHUst
o bub6 OK
55 AmnmomyHUN nomotexa I
https://m.edsoo.ru/00aelc64
56 AmMdoTepHbIe cBolCTBa OKCHU/IA U Bubmioreka IIOK
TUJPOKCHIA https://m.edsoo.ru/00ae1c64
57 Ker1e30 BubmioTeka [IOK
https://m.edsoo.ru/00ae1d86
58 OKcuppl, THAPOKCUBI U COJU JKefe3a Bubnmoreka LIOK
(IT) u »xene3a (III) https://m.edsoo.ru/00ae35e6
£g O06o00611eH1e ¥ CCTeMaTH3aL[Us

3HAHUU




[TpakTrueckasi pabota Ne 7. PerieHue

60 9KCIIepMMEeHTa/IbHBIX 3a/a4 10 TeMe 1 bubmoreka LIOK
«BakHel1e MeTasibl U UX https://m.edsoo.ru/00ae3de8
COoeIMHeHUs»

BbiunicieHust Mo ypaBHEHUsIM
XUMHUUECKUX peakLUii, ec/id OJIUH U3

61 peareHTOB /laH B U30bITKe WU 1 bubmmoreka IIOK
COZepKUT TIpuMecH. BrruniciieHus https://m.edsoo.ru/00ae1750
MacCOBOM /1071 BbIX0/a MPO/YyKTa
peakuuu

62 O600111eHNEe M CUCTEMAaTHU3aIHsI 1
3HaHWM
KoHnTtposibHasi padora Ne3 mo Teme

63 «BaxkHenmme MeTanIbl U UX 1
COeIMHeHUs»

64 BemjectBa 1 maTepuansl B 1 Bubmumoreka LIOK
TOBCeJHEBHOU »KU3HU Ue/ioBeKa https://m.edsoo.ru/00ae3f50

65 IIpomexyTOouHas aTTecranys 1

66 XUMHYecKoe 3arpsisHeHue 1 bubmmoreka IIOK
OKpY>Karolllei cpefibl https://m.edsoo.ru/00ae4270

67 Ponb XxvMuu B pelieHuu 1 bubmoreka LIOK
9KOJIOTUUYECKUX TTPo0IeM https://m.edsoo.ru/00ae4270

68 Pe3epBHbiil ypok. O6001IeHNE U 1 bubmmoreka LIOK
cucTeMaTtr3alus 3HaHUM https://m.edsoo.ru/00adb33c

OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.T"., Cnagkos C.A.,
AximoHepHoe o011iecTBO «M3marenscTBo «IIpocBelijeHre»

Xumus, 9 knacc/ T'abpuensan O.C., OctpoymoB W.T'., Cnagkos C.A.,
Ax1moHepHoe o611iecTBO «M3marenscTBo «IIpocBeltjeHye»

METOINYECKUWUE MATEPUAJIBI /11 YUUTEJIA
Xwumusi, 8 knacc/ I'abpuensa O.C., OctpoymoB U.T'., Cnagkos C.A.,

AxuroHepHoe o61ijectBo «M3maTenbcTBo «IIpocBeliieHre»

Xumus, 9 knacc/ I'abpuensia O.C., Octpoymos U.I'., Cnagkos C.A.,
AximoHepHoe o011iecTBO «M3marenscTBo «IIpocBelijeHye»

IVUPPOBLIE OBPA30OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

1. http://mioco.edu.ru/.

2. http:// www.fipi.ru/
3. https://infourok.ru/
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