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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa MO XWUMHUHW Ha YpPOBHe OCHOBHOTO O00IIjero o0pa3oBaHUs
COCTaB/ieHa HAa OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa3oBaHUsl, TIPe/ICTaB/I€HHbIX
B ®I'OC OOO, a Takke Ha OcCHOBe (beaepanbHONW pabouell TTPOrpaMMBI
BOCTIMTAHUS U C YUETOM KOHIIETIIVH MPeTIo/laBaHusl yueOHOro mpeameTa « XUMUs»
B 06pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoit @ezmepariui.

[MporpaMma 1Mo XWMUHM JAAéT TIpeJCTaB/eHWE O I[e/isAX, OOLel CTpaTeruu
oOyueHHsi, BOCIMTAHHUSI M pa3BUTHUA OOYy4YaIOIUXCS CpeACTBAMMU yueOHOro
npeaMeTa,  yCTaHaBAMBaeT — o0si3aTesibHOe — TIpeAMETHOe  COjieprKaHue,
npeZlyCMaTpUBAeT pacripe/ie/ieHre ero 10 KjlaccaM W CTPYKTYPUPOBaHUE TI0
pa3eslaM W TeMaM TIPOTpaMMbl TI0 XUMHH, OIpPeJesisieT KOJIMUeCTBeHHbIE U
KaueCTBeHHbIE XapaKTePUCTHKH CoJieprKaHus, pPEeKOMeH/TyeMYt0
1OC/IeIoBaTeIbHOCTh ~ M3YYeHWs] XWUMUU C  YUETOM  MEXIPeAMETHbIX |
BHYTPUIIPEIMETHBIX ~ CBsI3€M, JIOTMKM y4eOHOro TIpoIriecca, BO3PacCTHBIX
ocobeHHOCTeM OO0yYarIUXCs, OMpefiesisieT BO3MOXHOCTA — TpeAMeTa ISt
peanu3aliud TpebOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOMN
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3y/bTaTaMm 00yueHUsI XMMUU Ha YPOBHe 1iejield U3y4yeHus TIpejMeTa U OCHOBHBIX
BUZIOB yueOHO-TT03HaBaTe/NbHON [JeSTe/TbHOCTH OO0YYarol[erocsi 10 OCBOEHHIO
yueOHOTO CO/lep>KaHUsI.

3HaHWe XUMHH CIY)XKUT OCHOBOW it (OpPMUPOBAHUS MUPOBO33PEHUS
o0yuaroIerocs, ero TNpeACTaB/AeHU 0 MaTepyuaJbHOM €JUHCTBE MHpA, BAXKHYIO
pO/ib WUrparoT (OpMHUpPyeMble XUMHeM Ipe/CTaB/IeHUsI O B3avMOTIPEBPAIeHUSIX
SHeprMi M 00 SBOJIIOI[MH BEIEeCTB B TIPUPOJe, O MyTSIX pelleHus T100ambHBIX
npo0sieM yCTOWUYMBOTO DPA3BUTHSI UEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUeCcKOH,
TUILEBOU U KOJIOrMUeCKor 6e30macHOCTH, TIPOo0/IeM 3IpaBOOXPaHEHHUS.

N3yueHue xumuu:

CIOCOOCTBYeT — peanv3alldd  BO3MOXKHOCTeM  [jii  CaMOpPa3BUTHUS U
dopMUpOBaHYs KyIbTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJ/IajZ, B ()OPMHPOBAHME MBIIIJIEHUST U TBOPUECKUX CIOCOOHOCTEH
00yJarIUXCs, HABBIKOB UWX CaMOCTOATE/IbHOM y4eOHOW /IeATeIbHOCTH,
9KCTIEPUMEHTAIbHBIX W WCCIe/IOBaTe/IbCKUX YMEHUH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B PO eCCHOHaMbHOMN e TeTbHOCTH;

3HAaKOMHUT CO CIeIU(PUKON HAyYHOTO MBIIUIEHUS, 3aK/IaJbIBAeT OCHOBBI
1[€JIOCTHOTO B3TJIsi/Ia Ha eJUHCTBO TIPUPO/IbI U UeJIOBeKa, SBJISIETCSI OTBETCTBEHHBIM
9TarioM B POpMHUPOBAaHNY eCTeCTBEHHO-HayYHOH rPaMOTHOCTH 00yJarOIIXCs;



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).
CO/JIEP)KAHUE OBYUYEHUSA

8 KV/IACC
IlepBoHaya/IbHbIe XUMUYECKHE IIOHATHSA



[Ipegmer xumuun. Posib X¥MUU B )KU3HU UesioBeKa. XMMHUA B CUCTeMe HayK.
Tema u BemjecTtBa. PuU3HMuUeCKWe 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-MOJIEKYJIIPHOEe yUYeHHe.

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

KomumuectBo BerectBa. Mosib. MosisipHas Macca. B3auMOCBS3b KO/IMUYeCTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHbIX eAWHMI] BelllecTBa. Pacuétel mo dopmynam
XUMUAUECKUX COeIMHEeHUMN.

Pu3nuecKre U XMMHAUYeCKre SIBJIeHUsl. XMMHUUeCKasi peakusi U eé TIPU3HaKHU.
3aKOH COXpaHeHUs] MacChl BelecTB. XUMHUUeckue ypaBHeHUs. Kaccudbukaiiys
XUMHUUECKUX peaklui (coeJuHeHHUs, pa3/ioyKeHHs], 3aMelljeHus, 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HaKOMCTBO C XMMUWUECKOM TIOCyZoH, TipaBuiaMu paboThl B jlabopaTopuu U
npuémamu obpaiijeHus1 ¢ labopaTopHbIM 000py/I0BaHUEM, U3yUeHHe U OMMCaHUe
bU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BeIecTB, HabrozeHue
¢du3snueckux (TiaB/ieHUWe BOCKa, TasiHUMe Jib/la, pacTUpaHuWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCALUsi BOJbl) U XUMUUeCKUX (ropeHue CBeuu, MpOKa/JvBaHUe
Me/JJTHOM TIPOBOJIOKH, B3aMMO/IENCTBYE Mejla C KMC/IOTOM) siBJieHHM, HabJtto/jeHre U
OonMCaHWe MPU3HAKOB TPOTEKAHUsI XMMHUUECKUX peaklui (pas3/jiokeHWe caxapa,
B3aMMOJIENCTBUE CEPHON KHCJIOTHI C XJIOPUJIOM Oapusi, pa3/ioykeHre THAPOKCHIA
Meau (II) mpu HarpeBaHuH, B3aUMO/IeHCTBUe yKejie3a C pacTBopoM cosu Meau (1),
H3yueHHe CMOCOOOB pa3zie/ieHUsi CMecel: C TIOMOII[bI0 MarHuTa, (GUIbTpOBaHUe,
BbI[IApMBaHUe, AUCTU/ISLMS, XpoMaTorpadusi, mpoBeZieHe OUMCTKU MOBapeHHOM
comv, HabmofeHWe W OMKWCAHWe  Pe3y/ibTaTOB  TPOBEJEHHs  OIIbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWs1 MacChl, CO3[aHMe MOJenerd MOJIeKYJl
(LapocTep>KHEeBBIX).

BaxHel1Iie npe/CTaBUTe/IM HEOPraHMUeCKHUX BellecTB

Bo3ngyx — cmech rasos. CocrtaB Bo3gyxa. Kucimopog — sieMeHT U mpocToe
BelljecTBO. HaxoxzeHrWe Kucaoposa B mpupofe, (u3nueckue U XHMUUeCKHUe
cBoiictBa (peakumu ropeHusi). Oxkcugbl. [IpumeHeHue kuciopoga. CriocoObl
TOJyueHusl KWCIopoJa B JiabopaTOpuM U TIPOMBINIJIEHHOCTH. KpyroBopot
KUC/opoga B mpupoge. O30H — a/yIOTpOIHasi MOAU(PUKALIS KUCI0PO/a.



TernnoBodi 3¢h@deKT XMMUUeCKOW peaklid, TepMOXUMHWYeCcKre ypaBHeHWUs,
5K30- W SHJOTePMHYECKHe peakUWu. TOIUIMBO: yrosb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUIeHue apHUKOBOro 3¢ dekTa, pa3pyliieHrne 030HOBOI'O CJIOSI.

Bomopony — »snemeHT ¥ mpoctoe BelecTtBo. HaxoxaeHue Bomoposa B
npupojie, Gu3NUeCKhe U XHMHYECKHe CBOMCTBa, TpHUMeHeHHe, CIoCO0bI
ronyuenus. KucioTel u conm.

MovisipHbIi 00BEM Ta30B. PacuéThl M0 XUMHUUYECKUM YPaBHEHUSIM.

du3snueckre CBOMCTBA BOoAbl. Boja kak pactBoputesb. PacTBOpBL
HaceblijeHHble ¥ HeHachbIllleHHbIe pPacTBOPbI. PacTBOPUMOCTEL BeleCTB B BOJE.
MaccoBas [0/ BeljecTBa B pacTBope. XMMHUYECKHe CBOKMCTBA BOAbl. OCHOBaHMSI.
Ponb pacTBOpPOB B MpUpO/ie U B )KW3HU UesioBeKa. KpyroBopoT BO/ibl B IPUPO/E.
3arpsi3HeHve NMPUPOAHbIX BoJ. OXpaHa U OUMCTKa MPUPO/HBIX BOJ.

Knaccudukaiyuss HeopraHuueckux coeguHeHuid. Okcuzbl. Knaccudukauys
OKCUZIOB:  cosieobpasytoie  (OCHOBHbIe, KUC/IOTHble, aM{@oTepHble) WU
HecosieoOpa3ytome. HomeHknatypa OKcuioB. ®Pu3snueckue W XUMHUUECKHe
CBOMCTBA OKCUJO0B. [TonmyueHre OKCUOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: IWIEOYM W HepacTBOPUMbIe
ocHOBaHuA. HomeHKnaTypa ocHoBaHui. Pu3NUecKMe M XMMHUUYeCKHe CBOMCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukanusi kuciot. HomeHknatypa KUcioT. @usnueckue U
XMMMYeCKHe CBOMCTBA KMCIOT. Psj aktuBHoctTM MetaioB H. H. Bekertoga.
[Tonyuenuve KUCIOT.

Conu. HomeHnkiarypa coseid. Pu3myeckre U XMMHUUeCKHUe CBOMCTBA COJIeH.
[Tonyuenue cosen.

['eHeTHueckasi CBA3b MeXX/y K/IaCCaMU HeOPraHUYeCKHUX COeUHEeHUN.

Xumuueckuil 3KcnepumeHm:

KaueCTBEHHOe Ompejie/ieHUe COoJiep>KaHusl KMCI0OpOoZa B BO3JyXe, MOoyueHue,
cobupaHve, paclio3HaBaHWe W U3y4YeHWe CBOWCTB KUC/I0poJa, HabsogeHue
B3aMMO/IEMCTBUSI BeIeCTB C KUCIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI U
TpekpailjeHusi ropeHusi (Mo)kapa), O3HaKOMJieHHe C o0pasllaMd OKCHAOB U
OMUCaHWe WX CBOWCTB, TOMy4yeHHe, cOOMpaHWe, pacrio3HaBaHWe W M3yueHUe
CBOMCTB BOJi0pojia (ropeHue), B3auMOZeNCTBUe BoAopoga C okcugom menu (II)
(BO3MOYKHO HCTIO/Ib30BaHUE BHleOMaTeprasioB), HaOmoieHne 00pa3ijoB BeIeCTB
KonmuuecTBOM 1 Mojb, HCCaefioBaHHMe 0COOeHHOCTel pAacTBOPEHUs BeleCTB C
pa3/iMuyHOM PpacCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pACcTBOPOB C OIpe/ie/IEHHOU
MaCCOBOU [10Jlel paCTBOPEHHOIO BellleCTBa, B3aMMO/eHMCTBUE BO/IbI C MeTa/l/laMU
(HaTpyeM U KajablyeM) (BO3MOXXHO MCIIO/Ib30BaHUE  BH/jeOMaTepHUasioB),
ucciegoBaHre 00paslioB  HeOpraHWYeCcKMX BeleCTB Ppa3/dyHbIX  KJ/IaCCOB,
Hab/oieHre U3MeHeHHsI OKpaCKM WH/IUMKaTOPOB B PacTBOpax KUC/IOT U IIje/louel,



v3ydyeHre B3auMoOZencTBUS okcuga Meau (II) ¢ pacTBOpom cepHOM KMC/IOTBHI,
KUCIOT C MeTa/ulaMH, peakUWd HeUTpaiv3alyd, II0JyuyeHWe HepacTBOPUMBIX
OCHOBaHWM, BBITECHEHHE OJJHOTO MeTasla APYTMM M3 pacTBOpa COJIM, pelleHHe
SKCIepUMeHTabHbIX 3a/jad 1o TeMe «BakHelive KiaacChl HeOpraHWUYeCKUX
CcoeIMHeHUI».

Ilepuoguveckuii 3akoH u Ilepuoguueckass cucreMa XHUMHYECKHX
ynemeHToB [I. V. MenpeneeBa. CtpoeHue aroMoB. XMMHUYeCKas CBfi3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHbIE PeaKIiuM

[TepBble TOMBITKM KjacCU(MUKAILUM XUMHUUYECKUX 3emMeHTOB. [loHsTHe o
rpynmnax CXOJHbIX 3/eMeHTOB (IleJIoUHble U IjeJI0YHO3eMeslbHble MeTasllbl,
rajioreHbl, MHEPTHBIE Ta3bl). D7IeMeHThl, KOTOPble 00pa3yroT aMmbOTepHbIEe OKCH/IbI
Y TUJPOKCUJBI.

[Teproauueckuit 3aKoH. [lepuoanueckas cucTeMa XMMUUECKHX 371eMeHTOB /1.
N. Menpgeneea. KopoTkonepuojHas W JJMHHOINEpUOAHasi  (POpMbI
[Tepuoauueckor cucteMbl Xumuuyeckux 3jemeHToB 1. V1. MeHgeneeBa. Ilepuobl
u rpynmnbl. PuU3MUeCKuM CMBICI TOPSAKOBOIO HOMeEpa, HOMEPOB Mepuojia |
IPYMIIbI 3/7IeMEeHTa.

Ctpoenue atoMoB. CoCTaB aTOMHBIX siiep. M30Toribl. DyieKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 00070ueK aroMoB mepBbix 20 XUMUUECKMX  371eMEeHTOB
[Tepuoguueckor cuctembl [I. V1. MeHpeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
37IeMeHTa 10 ero rookeHuto B [lepuognueckont cucreme [. Y. MeHgeneesa.

3aKOHOMEpPHOCTHM U3MEeHeHUsl pajuyca aToOMOB XUMHUUECKHUX 3JIeMEeHTOB,
MeTa/I/TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB I10 IPYIIIaM U Mepruo/iam.

3HaueHue [Tepuoanueckoro 3akoHa U [lepuoanuecKkoi CUCTeMbl XUMUUECKUX
3JIeMEHTOB [jIsl Pa3BUTHSI HayKu W TpakTuku. 1. V1. MeHgeneeB — y4déHbld U
rpakJaHuH.

Xvumudeckass CBsi3b. KoBasieHTHasi (MOJiipHassi W HeMOJIsIpHasi) CBSI3b.
OJIEKTPOOTPULIATE/IbBHOCTb XMMUYECKUX 3JIeMeHTOB. VIOHHas! CBSI3b.

Crerienb  okuwieHus.  OKUCIMTE/IbHO-BOCCTAHOBUTE/IbHBIE  PEeaKL|UU.
IIporiecce! okMc/IeHus: U BOCCTaHOB/IeHKs. OKUCIUTe/IU U BOCCTAaHOBUTEJIN.

XumuuecKuil 3KcnepumeHm:

u3yueHre 00pa3loB BeIIeCTB MeTa/JIOB U HEMETA/JIOB, B3aUMOZeNCTBUe
TMAPOKCUJA LMHKa C pacTBOpaMHM KWUCJIOT W 1e/ioYeM, TpOoBeJieHue OIIbITOB,
WUTKOCTPUPYIOLMX ~ TPUMEPbl  OKWUCJ/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX — peakLyn
(ropeHue, peakLy pa3/io>KeHUs], COeJUHEHUS).

Mesicnpeomemmble cesizu

Peanuzanys MexXnpeIMeTHBIX CBSI3eld TMPU M3YYeHMU XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCS 4epe3 UCIOAb30BaHMEe KakK OOI[UX ecTeCTBeHHO-HAayUYHbIX



TOHATUM, TaK Y TOHATUU, SBJISIOIIUXCS CUCTEMHBIMU [JII OTAEeIbHBIX MPeJIMeTOB
eCTeCTBeHHO-HayUHOr' 0 LIUKJIa.

OOb1ue ecTeCTBEHHO-HayuHble TIOHATHS: Hay4HbIN (DakT, TUIOTe3a, Teopus,
3aKOH, aHa/lu3, CUHTe3, KJacCU(pUKalys, TepuoJUUHOCTb, HabsoeHue,
5KCIePUMEHT, MOJeJIMPOBaHUe, U3MepeHUe, MO/IesIb, SIBJIEHHE.

@du3nKa: MaTepusi, aTrOM, 5JIeKTPOH, TPOTOH, HEWTPOH, WOH, HYKJIWJ,
W30TOMNbl, PaJMOaKTUBHOCTb, MOJIEKY/a, 3/eKTPUUYECKHUW 3aps/l, BeLeCTBO, TeJo,
00bEM, arperaTHoe COCTOsSIHHE BeIlleCTBa, a3, (pu3nuUecKrue BeSUUMHbBI, eJUHULIbI
V3MepeHus1, KOCMOC, TJIaHeThl, 3Bé31bl, CosHLIe.

buonorus: porocunTes, ApixaHue, brocdepa.

leorpadus: armocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPOJBI,
T10JIe3HbIe MCKOIaeMble, TOTJIMBO, BOJHbIE PeCYPCHIL.

9 KJ/IACC

BeiecTBo U XMMHUYeCKas peaknus

[Teproanueckuii 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPDHOCTM B HW3MEHEHHWU CBOWCTB
XMMUUECKUX 3JIeMEHTOB TIepBbIX TPEX TMEPUOJOB, Kalus, KaJbLUusi WU HUX
COeIMHEHVHA B COOTBETCTBUM C IIOJIO)KeHHeM 3jeMeHTOB B [lepuoguueckou
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BelleCTBa: BHUJbl XMMHUUYECKOM CBSI3U. THIIbI KPUCTa/UTMUECKUX
PEIéTOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIMA KPUCTA/TMYECKOW PEeLIETKU U
BHM/]a XUMHUUECKOM CBSI3H.

Knaccudukaiyss 1 HOMeHK/IaTypa HeOpraHM4ecKux BeLecTB. XHUMUUeCKHUe
CBOMCTBA BeILeCTB, OTHOCALIMXCS K Ppas3IMUHbIM KJjaccaM HeOpraHu4eCKux
COeIMHEHVH, TeHeTUYeCKasl CBSI3b HEOPraHUYEeCKUX BeIeCTB.

Knaccudukaiyss XuMruyecKUx peakLyi 10 pa3/IMuHbIM MTpU3HaKam (10 YuCTy
M COCTaBy YUaCTBYIOL[MX B peakLWU BEIIeCTB, MO TeIvioBOMY >S(deKry, o
M3MEeHEeHUI0 CTereHel OKUC/eHUs XUMHUUeCKHUX 3/IeMeHTOB, TI0 0OpaTUMOCTH, T10
y4aCTUIO KaTanau3aropa). JK30- U SHAOTepMUUeCKHe peakluy, TePMOXUMUYECKUe
ypaBHEHUS.

[ToHsiTie O CKOpPOCTHM XUMHUecKod peakiuu. [ToHsaTve 06 oOpaTUMbIX U
HeoOpaTUMbIX XUMHUUECKHUX peaklusix. [IoHSTHe O rOMOTeHHBIX U T'eTePOTreHHBIX
peakuusax. [lonarue o katanuse. [IoHATHe 0 X¥UMHUUeCKOM paBHOBeCcHUU. DakTOPHI,
B/IMAIOLME HAa CKOPOCTb XWMHYECKOW peakLuyd W I[0JI0KEeHWe XUMHUUeCKOro
pPaBHOBECHSI.

OKUC/INTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  pDeakIUM,  JIeKTPOHHBIA  OasaHcC
OKHCJIUTE/IbHO-BOCCTAHOBUTEIBHOM  PeaKLUu. CocraBnenue ypaBHEHUU
OKHWCJIUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ PEaklM C  MCIIOJb30BaHUEM  MeToza
3/IeKTPOHHOTO OasaHca.



Teopust 3/1€KTPOIUTAUECKON AUCCOLIMALIMU. DIEKTPOIUThI U He3JIeKTPOJIUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AWCCOLMAlMMd BelleCTB C pa3/JM4YHbIMA BUAMU
XUMUUecKou cBsi3u. CTemneHb Auccoiaiyi. CuibHble U c1a0ble 3/1eKTPOJIUTHI.

Peakiiy noHHOTO 0OMeHa. Y C/I0OBHS MPOTeKaHHs PeakIjiii HOHHOTO 0OMeHa,
MOJIHbIeE UM COKpallléHHble HOHHbIEe ypaBHeHUsi peakiuid. CBOWCTBa KMCJIOT,
OCHOBAaHMM UM COJle B CBeTe TpeACTaBJAeHHN 00 3/IeKTPOIUTHUYECKOU
avcconyanu. KauectBeHHbIe peakliiv Ha MOHBIL. [ToHATHe 0 rUpoJiv3e CoJiei.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJ/IeHHMe C MOJE/JSIMU KPUCTA//TMUeCKUX PelIéTOK HeopraHhuueCcKUxX
BellleCTB — MeTa/VIOB M HeMmeTas/uloB (rpaduTa M anmasa), C/I0XKHBIX BellleCTB
(xs1opyzia HaTpus), UCC/eOBaHUe 3aBUCUMOCTH CKOPOCTH XMMUUECKOM peakldu
OT BO3/JEWCTBUSI PA3/MUYHBIX (PAKTOPOB, MCCAE[OBaHHE 31€KTPONPOBOJAHOCTU
pacTBOPOB Bell[eCTB, TIpoliecca [AWCCOLMAlMM KUCJIOT, 1iejioueid U Coseu
(BO3MOXXHO  WCMO/b30BaHWE BUJEO MaTepUasioB), TIPOBeJleHHWe  OIbITOB,
W/UTIOCTPUPYIOIIMX ~ TIPU3HAKU  TMPOTeKaHWs  peaki[uii HWOHHOTO  OoOMeHa
(oObpa3oBaHue oOcajika, BbiZieJieHWMe Ta3a, oOpa3oBaHWe BO/bl), OIIBITOB,
W/UTIOCTPUPYIOIIUX ~ TIPUMEPbl  OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX  peakiui
(ropeHue, peakUMU pa3/iO>KeHUs, COeJMHEHUs1), paclio3HaBaHUEe HeopraHUuveCcKuX
BEllleCTB C TIOMOIIbIO KAaueCTBEHHBbIX peaKlMii Ha HWOHBI, pelleHue
9KCIepUMEHTa/TbHbIX 3a/ay.

HemeTan/ibl 4 UX COeATHEHUA

OOmiast XapakTepuCTHKa TasioreHoB. (Oco0eHHOCTHM CTPOeHUs aTOMOB,
XapaKTepHble CTereHU okKucjeHus. CTpoeHue U (U3nMueckue CBOWCTBA IPOCTBIX
BellleCTB — TajJoreHoB. XUMWUeCKHMe CBOMCTBA Ha [puUMepe  XxJjopa
(B3auMOZeNCTBHEe C MeTa//laMH, HeMeTas/ulaMy, lLiejioyamu). XJIO0pOBOZAOPOZ,.
ConsiHasi KMC/0Ta, XMMUYECKHWe CBOMCTBA, MOJiydyeHue, TipuMeHeHue. [lelicTBUe
XJI0pa U XJIOPOBOZOPOJia Ha OpPraHU3M 4YesioBeKa. BakHeuinne X/0puUJbl U HX
HaxoJKJeHue B TIPUpOJe.

OOb1ijasi xapakTepucThKa 371eMeHTOB VIA-rpymmbl. OcoO0eHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble CTereHd OkucieHus. CTpoeHwe U (pU3NUeCcKue CBOKMCTBA
TIPOCTBIX BeIeCTB — KMCI0POZa U cepbl. AJUIOTPONHbIE MOAUGMUKALIUM KMCI0POZa
U cepbl. XMMUYeCKHe CBOWCTBa cepbl. CepoBOJOPOA, CTpoeHue, (pusuyeckre U
XUMHYeckre cBoicTBa. OKCUBI Cepbl Kak MpeJCcTaBUTeIM KUCIOTHBIX OKCU[IOB.
CepHass KuC/IOTa, ¢uU3MUeCKWe U XUMHUUecKde CBoWcTBa (oOmue Kak
rpe/iICTaBUTeJISI  KjlacCa KMUCIAOT W creruduueckre). XUMHUYECKHe peakiuy,
Jie)kaiye B OCHOBE TIPOMBIILJIEHHOTO Crocofa TMOydYeHusi CepHOW KUC/IOTHI
[TpumeHeHue cepHOU KUCI0ThL. COJIM CepHOUM KUC/I0ThI, KaueCTBeHHasi peakijys Ha
cy/ib(ar-uoH. Haxox[ieHve cepbl U eé coeJWHEeHWW B MpUpoje. XUMHUUECKOe



3arpsi3HeHUe OKpY’Karolllel cpefibl COeJMHEeHUSIMU Cepbl (KUC/IOTHBIE [I0OXK[H,
3arpsi3HeHue BO3/lyXa U BO/IOEMOB), CIIOCOOBI ero rpeoTBPall[eHusl.

OO01jasi xapakTepucTvka 37eMeHTOB VA-rpyrmbl. OcoOeHHOCTU CTpPOeHHs
aTOMOB, XapaKTepHble CTelleHW OKHC/IeHHUsl. A30T, pacripoCTpaHeHHe B MPUpO/e,
dur3nueckue U XMUMUUeCcKre CBOMCTBa. KpyroBopoT a3oTa B ripupojie. AMMUaK, ero
dur3nUeckue U XMMUYeCcKre CBOMCTBA, MOoyueHre U npuMeHeHue. Cojid aMMOHUS,
yx du3nueckue U XMMUUeCcKre CBOMCTBa, NpuMeHeHre. KauecTBeHHasi peakijys Ha
VOHbl aMMOHMsI. A30THasi KUCJIOTa, eé MojayuyeHue, (u3nyeckue U XUMHUYecKue
cBoiicTBa (0OI[Me Kak TIpefCcTaBUTeNsT Kjaacca KHCJIOT U Crielyduueckue).
Vcrionb3oBaHWe HUTPATOB U COJIeM aMMOHMSI B KaueCTBe MHHepasbHbIX
yaobpeHuii. XuMUueckoe 3arpsisHeHre OKpY>Katolllel cpefibl COeJMHeHUsIMU a30Ta
(KMC/IOTHBIE [IOXK[W, 3arpsi3HeHre BO3/yxXa, MOuYBbl W BOJ0EMOB). Docdop,
a/yloTporniHele Moaudukaimu docdopa, ¢u3nueckue U XUMUYeCKHe CBOWCTBA.
Oxkcup dhocdopa (V) u dbochopHasi Kuciora, (pusrueckre U XuMHUUYeCcKue CBOMCTBa,
nosiyuenue. Mcrnonb3oBaHue ochaToB B KauecTBe MUHEPAIbHBIX Y00peHUH.

O61ast xapakrepuctuka 3meMeHToB [VA-rpymmbl. Oco6eHHOCTU CTpPOeHUS
aTOMOB,  XapaKTepHble  CTeleHW  OKUCJeHUusl.  YTJIepofi,  aj/uIOTPOIHbIe
MOAU(UKALIMK, pacnpoCTpaHeHue B Mpupofe, GU3MUYecKre U XUMUUeCKUe
cBoiicTBa. Afcopbiusi. KpyroBopor yriepoza B mipupozie. OKCcU/ibl yriaepozia, ux
du3nueckue U XUMHUYECKWe CBOMCTBa, /[eMCTBHME Ha >KUBble OpraHU3MBbI,
ToJiyueHre W TIpUMeHeHHe. ODKOJIoThuueckre TpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumore3a r1/106a7bHOTO TOTETVIeHUsI K/WMaTa, TapHUKOBBIN
3¢ @dekT. YrosibHasi KUCIOTA U €€ COoJM, UX (U3MYecKre U XMMHUUYeCKue CBOMCTBA,
noayyeHre W TipuMeHeHWe. KauecTBeHHasi peakiusi Ha KapOOHAaT-WOHBI.
Vcrnonib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIIEHHOCTA U CeThCKOM
XO35UCTBeE.

[TepBOHava/bHbIE TIOHATHSI 00 OpraHUYeCKUX BelleCTBax KaK 0 COeIMHeHUSIX
yriepoja (MeTaH, 3TaH, 3TU/IeH, alleTU/IeH, 3TaHoJlI, TJIMLEPUH, YKCYCHasl KUCJI0Ta).
[IpripoiHble MCTOUHUKK YIJIEBOAOPOAOB (Yronb, TIPUPOJHbLIA ra3, HedTb),
TIPOJIYKThI UX TepepaboTku (OeH3WH), WX POb B OBITY W TIPOMBIIIEHHOCTH.
[TonsiTvie 0 OMOJIOTHYECKM Ba)KHBIX BellleCTBaX: KHpaxX, Oeskax, yriaeBojax — U Ux
ponu B JKWM3HU UejioBeKa. MaTepuanibHOe €JUHCTBO OpPraHUYecKux U
HeopraHWYeCcKUX COe/JMHeHHUHN.

KpemHuii, ero Qusnueckue ¥ XHMUUECKHE CBOMCTBa, II0JlydyeHUE W
npumeHeHue. CoeavHeHUsT KpeMHMs B rmpupojie. OOiie TipejcTaB/ieHds 00
okcuzie kpemHus (IV) u kpemHueBoi kuciote. CUIMKaThl, UX UCIOJ/Ib30BaHUE B
ObITY, B TIPOMBIILIEHHOCTH. BakHellllie CTPOWTe/IbHbIE MaTepHuasibl: KepaMHKa,
CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. [Ipo6iemMbl 6e301acHOTO MCITOb30BaHUS
CTPOUTENBHBIX MaTEPUA/IOB B TTOBCEJHEBHOM XKU3HHU.



Xumuueckuii 3KcnepumeHm:

n3ydeHre 0Opa3lioB HEOPraHWYeCKUX BeIleCTB, CBOWCTB COJISTHON KHUCJIOTHI,
NIpOBeJieHNe KaueCTBEeHHBIX peaklid Ha X/JI0PU/-MOHbI U Hab/to/leHre TIPU3HAKOB
VX TPOTEKaHWs, OIbIThbl, OTpaKawollue (QU3NYecKhe U XUMHYECKHe CBOWCTBA
rajloreHoB M HX CoeAuHeHWM (BO3MOKHO MCII0/Ib30BaHHEe BH/leOMaTepHasioB),
O3HaKOMJIeHHe C oOpa3ljaMu XJ0puAOB (TajJoreHUIoB), O3HAKOMJIEHHE C
obOpasjamMu  ceppl UM €€  coeJuHEHUsIMM  (BO3MOXXHO  MCIIO/b30BaHUe
BUZleoMaTepuasioB), Hab/roeHre mpoliecca oOyr/IMBaHUsS caxapa Toj JelcTBreM
KOHIL[eHTPUPOBAHHOW CEepHOM KMC/OThbl, H3ydyeHHWe XUMHUUECKUX CBOUCTB
pa30aB/IeHHOW CepHOI KMCJIOTBI, IPOBe/IeHNe KaueCTBeHHOM peaki[iy Ha CybdaT-
VOH U Hab/roZileHWe TpU3Haka e€ MpOTeKaHWs, O3HaKOMJieHHWe C (PU3NYeCKUMU
CBOMCTBaMH a3oTa, ¢ochopa U HUX COeJVHEHUW (BO3MOKHO MCIIOJIb30BaHUE
BH/leOMaTepHrasioB), oOpa3ijamMu a30THBIX U (ocPOpHBIX yA00peHuH, moyueHue,
cobupaHve, paclio3HaBaHWe W U3ydyeHWe CBOWCTB aMMHaka, TpOBefieHue
KaueCTBEHHbIX peakl[Mi Ha MOH aMMOHHUS U (ocaT-uoOH U U3ydyeHHe NMPU3HAKOB
VX MPOTEKaHWsl, B3aUMO/IeUCTBHE KOHL|EHTPUPOBAaHHOM a30THOU KMCJIOThI C MeJIbIO
(BO3MOXKHO WCI0J/Ib30BaHe BHU/IeOMaTepUasoB), H3y4JeHue Mo/jesen
KPUCTa/UIMUeCKUX PpeLIETOK anmasa, rpadura, (Qy/iepeHa, O3HAKOMJIEHUE C
MpoL[ecCOM  aZicopOLMy pacTBOPEHHBIX BeIeCTB aKTUBHUPOBAHHBIM YIJIEM W
yCTPONCTBOM IPOTHBOrasa, roJjiyueHue, cobrpaHue, pacrio3HaBaHUe U U3ydyeHHe
CBOWCTB YTJIEKMCJIOTO Tra3a, MpOBe/ieHre KaueCTBeHHBbIX peakiuii Ha KapOoHaT U
CU/IMKAT-UOHbl Y HW3yUYeHWe TPU3HAKOB UX IIPOTEKaHWs, O3HAaKOMJIEHHE C
MPOJYKLMEeH CUIMKAaTHOW TMPOMBILIJIEHHOCTH, peLleHrue SKCIepUMeHTaTbHbIX
3a/1au no TeMe «Ba)kHel1IMe HeMeTal/Ibl U UX COeJMHEHUS».

MeTtanibl 4 X COeJMHEHUS

OOb11jasi XapaKTepruCTUKa XUMUUECKHUX 37IeMEHTOB — MeTa/IJIOB Ha OCHOBaHUM
X TIonoXeHUsi B Ilepuoaudeckod cucteMe XUMUUeCKUx 3iemeHToB /[I. W.
MenzieneeBa U cTtpoeHusi aToMoB. CTpoeHre MeTa/sioB. MeTa/uinueckasi CBS3b U
MeTa//TMyecKasi  KpPUCTa/UIMuecKass  peliéTKa.  JJeKTPOXUMUYECKUM  psif
HampsDKeHu# MeTasiioB. @U3nyeckre U XMMUUeCKWe CBOMCTBa MeTas/uioB. OOiiue
criocoObl TosyyeHuss MeTanaoB. [loHATHEe O KOPpPO3UM MeTasjioB, OCHOBHbIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTajib, UYTYH, AOPaTFOMUHUM,
OpoH3a) 1 X MpUMeHeHNe B OBITY U TTPOMBIIILIEHHOCTH.

[[TesiouHble MeTasuibl: TIO/I0KeHWe B [leprognrueckon CUCTEMe XUMUYECKUX
snemeHToB [I. V1. MeHzeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHWe B TIpUPOJe.
dusrueckre U XUMUUECKHe CBOMCTBA (Ha MpuMepe HaTpus M Kanus). OKcuzbl U
TUAPOKCUBI HAaTpusi M Kanusg. [IpumeHeHue I1Ie/IOYHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.



[[lenoyHO3eMe/bHBIE MeTa//Ibl MarHUM W KaJbLUM: TOJIO)KEHHWE B
[Teppoanyeckoun cucrteMe xUMHUecKux 3jieMeHTOB [I. VI. MeHjeneeBa, cTpoeHue
MX aTOMOB, Hax0>K/leHUe B Tipupojie. Pr3nueckre U XUMHUUYeCKUe CBOMCTBA MarHUsi
W Kanblus. BaxnHeuime coefuHeHUs KajibLus (OKCUJ, TUADPOKCHUJ, COJIN).
JKécTkoCTh BOfbI M CTIOCOOBI €€ yCTpaHeHMUs.

AJroMYHHN: TI0JI0KeHWe B [Tepuoanyeckor crucTeMe XUMUYECKUX 3/IeMEHTOB
. N. MenpeneeBa, CTpoeHHWe aTOMa, HaXOXJeHWe B rpupoze. dusnyeckve u
XMMUUECKre CBOWMCTBa alFOMUHUS. AMQOTEpHbIe CBOMCTBA OKCHUZA U THJPOKCH/IA
ATFOMUHUSL.

Keneszo: nonoxenve B [lepuogrueckor cucteme XMMHAYECKUX 371€eMeHTOB /1.
N. MenjeneeBa, CTpoeHHWe aToMa, HaxoKJeHue B mnpupoge. dusuyeckue u
XMMUUeCKre CBOMCTBa xese3a. OKCUbl, TUAPOKCH/IBI U cou ese3a (1) v xkenesa
(IIT), ux cocraB, CBOMCTBA U MOTyUYEeHHE.

Xumuueckuil 3KcnepumeHm:

Oo3HaKOM/ieHHe C oOpasllaMM MeTa//IOB W CIJIaBOB, WX (PU3NUECKUMU
CBOMCTBaMH, M3y4yeHHe pe3y/JbTaTOB KOPPO3MHM  MeTa/yIoB  (BO3MOXKHO
WCII0/Ib30BaHHEe BHIeOMaTepPHalioB), OCOOEHHOCTEM B3aMMOJENUCTBUS OKCH7A
Ka/JbLdsd W HaTpusi C BOAOW (BO3MOXKHO WCIIO/b30BaHWE BH/leOMaTepUAsoB),
WCC/le[JoBaHe CBOMCTB >KECTKOW BO/IbI, MpoOljecca FOpPeHUs >Kejie3a B KUCIOPOJe
(BO3MOKHO  WCMOJIb30BaHWE  BHJIeOMAaTepyasioB), TMPU3HAKOB  TPOTEKaHUs
KaueCTBEHHBIX peakl[Md Ha WOHbI: MarHusl, Kasblys, aJTlOMUHUS, L[UHKA, KeJje3a
(I1) u xxene3a (III), megu (II), HabmroZeHME U OTMCAaHHE TIPOL[ECCOB OKPAITMBaHUS
TJlaMeHU WOHaMU HaTpus, Kajusgd U Kaiblusi (BO3MOXXHO MCII0/Ib30BaHUE
BU/leOMAaTepUasioB), UCC/IeJoOBaHUEe aM(POTEPHBIX CBOMCTB T'MIPOKCU/IA aJIFOMUAHUS
Y TUJPOKCH/A LIMHKA, pellleHre SKCIIePUMEHTA/IbHBIX 3a/au Mo Teme «BakHeUiue
MeTaJl/Ibl U UX COeJVUHEHUS».

XuMUA U OKpYy)Kamlinas cpeja

BemiectBa ¥ maTepuanbl B TOBCEJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCTI0/Tb30BaHte Bell[eCTB U XUMUUECKHUX peaki[uii B ObITy. [lepBasi TIOMOIIb TIpH
XMMUUECKUX 0’KOTraxX U OTPaBJIeHUSIX.

XyUMHUYecKoe 3arpsi3HeHHe OKpyrKarolller cpejibl (TIpefiesibHasi [OMyCTUMast
KOHLIeHTpaLus BellecTs, fajee — [1/1K). Poib XvMuM B pellieHUM 5KOJI0TAYeCKUX
nipobsieM.

Xumuueckuil 3KcnepumeHm:

n3yueHue obpa3iloB MaTepyasoB (CTEK/O, CIJIaBbl METa/JIOB, TOJ/MMepHbIe
MaTepHaJbl).

MesicnpeomemHble cesizu

Peanusansa MexnpeIMeTHBIX CBS3€d IPU M3YYeHWH XUMHUU B 9 Kjacce
OCYIIIEeCTB/ISIETCSI Uepe3 UCIO0J/Ib30BaHMEe KaK OOIUX eCcTeCTBeHHO-HayUHbIX



TIOHSATHM, TaK U TOHSTUM, SIBJISIOLIUXCS CUCTeMHBIMU [I7Is1 OT/Ie/IbHbIX TIPeZiMeTOB
eCcTeCTBEHHO-HayuHOro L{UK/Ia.

OO1ue ecTeCcTBeHHO-HayuyHble TMOHSTUS: Hay4HbIM (akT, TUIOTe3a, 3aKOH,
TeOpusl, aHa/au3, CHUHTe3, KiacCUpUKaIUs, T[epUoJUUHOCTb, HabJIo/ieHue,
SKCIIepUMEHT, MOJe/MpOoBaHue, UW3MepeHue, Mo/jieflb, SIBJieHWe, TMapHUKOBBIM
3¢ deKT, TeXHO/IOTrUs, MaTepHaJbl.

dusuKa: Marepus, aTOM, 3JeKTPOH, TPOTOH, HEWTPOH, MOH, HYK/IUJ,
M30TOIbl, pPaZMOAaKTUBHOCTb, MOJIEKYJa, 3/JeKTPUYeCKUil 3apsifi, MPOBOJHUKH,
TOJIYTIDOBO/IHUKY, [IU3/IEKTPUKH, (OTO3/IEMEHT, BeILeCTBO, Teslo, O0bEM,
arperaTHOe COCTOSIHME Bell|eCTBa, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTa/l/IMuecKast
pelléTKa, CIjiaBbl, (U3MUYECKHe BeJWUYUHbI, eJUHULIbI U3MepeHHs, KOCMUUYeCcKoe
MIPOCTPAHCTBO, MJIaHeThl, 3BE3/1b1, CoJTHLIe.

Buosnorus: ¢dotocuHTe3, gbixaHue, Ouocdepa, sKocucTeMa, MUHepasbHbIe
yZ00peHusi, MUKPO3/IeMeHTbI, MaKp03/leMeHThI, ITUTaTe/bHbIe BelljecTBa.

leorpadus: armocepa, rugpocdepa, MuUHepaabl, TOPHbIe TOPOJBI,
T0Jie3HbIe UCKOIaeMble, TOTJIMBO, BOJHbIE PeCYPChI.

IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSI IIPOI'PAMMBI 11O
XVIMUN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

JINYHOCTHBIE PE3YJ/IBTATHBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHsI TIPOrpaMMbl OCHOBHOTO — 001[ero
oOpa3oBaHUs AOCTUrarOTCs B Xofle OOyueHWs XUMHU B e[UHCTBe yueOHOU U
BOCITUTaTeIbHOU eSITeIbHOCTHA B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUNCKUMHU
COLIMOKY/IbTYPHBIMM U IyXOBHO-HPaBCTBEHHBIMM LIEHHOCTSIMM, TIDUHSATHIMU B
obilecTBe mMpaBWwIaMHM U HOPMaMH TOBeJleHHsI M CIIOCOOCTBYIOT Mpolieccam
CaMOITI03HAHUSI, CAMOPA3BUTHSI U COLIMAIM3ALIMM 00yUaromuxcsl.

JINUHOCTHBIE ~ pe3yJbTaTbl  OTPA)KAlOT  TOTOBHOCTH  OOyUaroIMXCst
PYKOBOZCTBOBaTbCSl CUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpUEHTalui |
paclMpeHye OIbITa [|eITeIbHOCTU Ha eé OCHOBE, B TOM UKMCJIe B YaCTH:

1) naTpMoTHYECKOr0 BOCIIUTAHUA:

L[EHHOCTHOT'O OTHOLLIEHUS K OTeYeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUYECKOMY
M HAyYHOMY Hac/e[ul0, TMOHMMaHMUsl 3HaueHWs XUMHUYEeCKOW HayKu B JKU3HU
COBpPEMEHHOro 0011[ecTBa, CIIOCOOHOCTU B/aZieTb JOCTOBepHOM HH(opMalield o
MepeioBbIX [JOCTW)KEHUSIX M OTKPBITHSIX MHUPOBOM W OTEUeCTBEHHOW XUMHH,
3aMHTEepeCOBAHHOCTH B HayUHBIX 3HaHHUSX 00 yCTpoONCTBe MUpa U 0011[eCTBa;

2) rpa)kJjaHCKOro BOCIIUTAaHMSA:

Npe/iCTaB/eHUss O COLMAJbHBIX HOpMax M TMpaBW/laX MeX/IUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHHUKATUBHOW KOMITETEHTHOCTH B OOILECTBEHHO
Mojie3HoM,  yueOHOUCC/IeOBaTe/IbCKOM,  TBOPUECKOM W JPYrUx  BUjax
JesiTeIbHOCTU, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JesTelbHOCTU TIpU



BBITIOJTHEHUM y4eOHBIX, TI03HaBaTeMbHBIX 3aZlau, BBIMOTHEHUA XUMHUECKUX
9KCTIePUMEHTOB, CO3/laHWHU yueOHbIX TIPOeKTOB, CTPeMJIeHHs K B3aUMOIIOHUMAaHHIO
Y B3auUMOIIOMOLM B TIpoLjecce 3ToW YyueOHOM [JesiTe/IbHOCTH, TOTOBHOCTU
OlleHUBaTh CBOE TIOBeJileHMe U TIOCTYIKM CBOMX TOBAapHIleld C TI03ULUU
HPABCTBEHHBIX U TTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOC/Ie[ICTBHUM IMOCTYIIKOB;

3) IleHHOCTH HAyYHOT'0 MO3HAHHUS:

MHPOBO33peHUYeCKHe TIpe/ICTaB/IeHHsI O Bell[eCTBe M XWMHUUECKOW peakIiuH,
COOTBETCTBYIOIIiE COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKUM W COCTaBJISIOIIVE
OCHOBY /i TIOHUMaHUsI CYIL[HOCTA HAy4YHOW KapTWUHbI MUpa, TIpe/iCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Ppa3BUTUs TIPUPOAbI, B3aWMOCBSI3AX uesioBeKa C
TIPUPO/IHOW Cpe/ioi, O POJIU XMMUM B TI03HAHUU 3TUX 3aKOHOMEPHOCTEW;

T03HaBaTe/IbHble MOTHBBI, HarlpaB/ieHHbIe Ha TOTyYyeHHe HOBbIX 3HAaHUU TI0
XUMUH, HeoOXoauMble Ay OOBSCHEHHS HaO/MOJaeMbIX TIPOLECCOB U SIBJIEHUH,
103HaBaTe/bHOW, UHGOPMAI[MOHHONW M UWTaTelbCKOW KYJbTYpbl, B TOM 4YHCIIe
HaBLIKOB CaMOCTOSITEe/IbHOM paboTbl C y4yeOHBIMHU TeKCTaMH, CIPaBOYHOM
JIUTEpaTypol, [OCTYMHbIMU TEXHUUECKUMM CpeliCTBaMu WMH(POPMAalLMOHHBIX
TeXHOJIOTHM;

MHTepeC K OOyueHWI0 W TI03HaHWIO, JH0O03HATENIbHOCTh, TOTOBHOCTb U
crocobHOCTL K camMoo0Opa3oBaHMIO, TPOEKTHOW W MCC/e[joBaTelbCKOM
JesITe/IbHOCTA, K OCO3HAHHOMY BBIOOPY HallpaB/IeHHOCTU W YPOBHS 00yueHHS B
JlalbHeMIIIeM;

4) ¢hopMupoBaHus KY/JIbTYPhI 3J0POBbSI:

OCO3HaHWe IIeHHOCTU JKW3HM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3[J0POBbI0, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >XM3HW, OCO3HaHWE TIOCTeJCTBUM U
HeTpUsATHe BpeAHbBIX TPUBbIYeK (YIIOTpeOsieHus aKOT0/Isl, HADKOTUKOB, KypeHHs),
He0OXOAMMOCTH COOMIOJeHNsT TIpaBWI  0e30TmacHOCTH TIpH  OOpalljeHud  C
XUMHUUYECKHMU BellleCTBaMU B ObITY U peasibHOM YKU3HU;

5) TPy/10BOI0 BOCIMTAHUS:

WHTepeC K MPaKTUYeCKOMY U3yueHHIo TIpodeccuii U TpyZia pa3/inuHoOro po/ia,
yBaKeHWe K TPyJy U pe3y/bTaTaM TDPYAOBOM [eATelbHOCTH, B TOM 4YHC/ie Ha
OCHOBe TIpUMEHEeHHsI TIpeJIMeTHbIX 3HaHWW TI0 XWUMUH, OCO3HAHHBIA BBIOOD
WHAVBU/IyaIbHOM TPAeKTOPHH TPOJ0/DKeHUs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPEeCOB 1 CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB U MOTpeOHOCTeH,
yCTeInTHoH npodeCcCoHanbHOW AesTeTbHOCTA M Pa3BUTHSI HeOOXOANMBIX YMEHUH,
TOTOBHOCTh a/IaliTUPOBAThCS B MPO(eCcCHoHaTLHOM CpeJie;

6) 53K0/10rMYecKoro BOCIIUTAHUS:

9KO0JIOTUYECKH Iiesiecoo0pa3Hoe OTHOIIeHHWe K TIpUpojile KaK HCTOUHUKY
YKU3HU Ha 3emsie, OCHOBe eé CyIl[eCTBOBaHMS, TIOHUMaHUe 1[eHHOCTH 37I0pPOBOT0 U
Ge3ormacHoro obpa3a >KU3HM, OTBETCTBEHHOE OTHOLIeHHWe K COOCTBEHHOMY



bu3MUeCKOMy U TICUXWYeCKOMY 3/I0pPOBbIO, OCO3HaHWe IIeHHOCTH COOIOZeHuUs
nipaBuW/1 6e3011acHOTO TIOBe/jeHusI IpY paboTe C BellleCTBaMU, a TAKXKe B CUTYaLIUsX,
yTrpOXKarollyX 3/J0POBBI0 U XKU3HU JIFOZIE;

CIIOCOOHOCTH TIPUMEHSTh 3HAHWS, T0/lydyaeMble TPU U3YUeHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY»Karolljeld TIpUPOAHOM Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI ~ 9KOJIOTUYECKOW KYJ/IbTypbl, OCO3HaHHs T/00aJbHOTO  XapakTepa
9KOJIOTMYECKUX TIpo0ieM U TyTeM WX pellleHusl MOCPeJiCTBOM MeTO/I0B XUMUH,
5KOJIOTUUECKOT0 MBIIIJIEHUs], YMEeHUs] PyKOBO/JCTBOBATbCSI UM B MO3HABATEeIbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocrtaBe MeTamnpeAMeTHBIX pe3y/JbTaTOB BbIJE/ISIOT 3HAUWMble [IJis
dbopMUpOBaHHs MHPOBO33peHHsI OOlljeHayuHble TIOHSATUS (3aKOH, Teopwus,
TIPUHLIUI, TUIOTe3a, (hakT, CUCTeMa, TIpoliecc, SKCIIepUMEeHT U Apyroe.), KOTophble
WCTIO/Tb3YIOTCSI B €CTeCTBEeHHO-HAayUYHbIX yUeOHBbIX TpeAMeTax W I03BOJISIFOT Ha
OCHOBe 3HaHWM W3 3TUX TpeaMeTOB (POPMUPOBAThH Mpe/CTaB/IeHHe O 1|eJI0CTHOU
HayYyHOW KapTWHe MHpa, ¥ YHUBEpCa/bHble yueOHble JelcTBUs (IT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, PETy/ISATUBHbIE), KOTOpble 00ecrieunBaioT (OpPMHUPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIJITAHUPOBAHUIO W OCYILeCTBIEHUIO yueOHOM
JesITeNTIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe el CTBHS

Bba3oBblie jloruuecKue JeficTBUA:

YMEHUSI UCMO/b30BaThb MNPUEMBI JIOTUUECKOTO MBbILIJIEHUs] TIPU OCBOEHUM
3HAaHUU: pAaCKpbIBaTh CMbIC/I XUMHYECKUX MOHSTUH (BbIJEISATb UX XapaKTepHbIe
TpU3HAaKW, yCTaHaB/IMBaThb B3aUMOCBSA3b C JIPYTMMHU MOHSTUSIMH), WCIIO/b30BaTh
TIOHSTUS J1J11 0ObSICHEHHS OT/e/IbHBIX (haKTOB U sIBJIEHWH, BLIOMpPATh OCHOBAHUS U
KpUTEpPUM [/1s1 KIaCCU(PUKALMA XUMHUYECKUX BeleCTB U XMMHUUYECKUX peakLui,
yCTaHAB/MBaTh TIPUUMHHO-CIE/ICTBEHHbIE CBSI3U MeXy O0OBeKTaMu H3yueHwus,
CTPOUTH JIOTUUECKUE pacCyXAeHusi (MHAYKTUBHbIE, 1elyKTUBHbIE, TI0 aHA/IOTUM),
JlefiaTh BbIBO/IbI U 3aK/THOUEHUS;

yMeHue TpUMEeHATb B TIpolLiecCe TI03HaHUsI TOHATUS (TIpefMeTHble W
MeTaripe/IMeTHbIe), CAMBO/TMUECKUe (3HAKOBbIE) MO/ie/TH, UCII0/Ib3yeMble B XUMUH,
1IpeoOpa30BbIBaTh IMPOKO MPHUMeHsIeMble B XMMUU MO/Ie/TbHbIe TIPe/ICTaBIeHUs —
XUMUUeCKU 3HaK (CUMBO/ 3jieMeHTa), Xumudeckas ¢dopmysia U ypaBHeHHe
XUMHUUeCKON peakluy — MpH pellieHnH yueOHO-TI03HaBaTeIbHbIX 3a/lay, C yUETOM
3TUX MOJeNbHBIX TIPe/CTaB/AeHUN BBISIB/IATH U XapaKTepPU30BaTh CYI|@CTBEHHbIE
NIPU3HAKU U3yUYaeMbIX 0OBEKTOB — XUMHUUECKUX BEIIeCTB U XMMHUECKUX PeakI[vi,
BBISB/ISTH  OOIMe  3aKOHOMEPHOCTH, TIPUYMHHO-C/Ie[ICTBEHHBIE CBSI3U U
TIPOTUBOPEYMS B U3yUYaeMbIX MPOLIeCcCax U SIBJIEHUSIX.

Bba3oBble ucc/iefoBaTe/IbCKHe JeMCTBYS:



yMeHHe WCI0/Ib30BaTh IOCTaB/AeHHbIE BOMPOCHI B KauyeCcTBe WHCTPYMeHTa
MO3HaHWs, a TakKKe B KadyeCTBE OCHOBbI [Jii (DOPMUDOBAHUSI TUIMOTE3bl TI0
TIpPOBepKe MPaBUWIbHOCTH BbICKA3bIBAEMbIX CY)KIeHUH;

nproOpeTeHWe OMbITa I10 TJIAHUPOBAHHWIO, OpraHU3alldd W IIPOBE/I€HUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOA0M IIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM IPOBE/IEHHOTO OIbITa, UCC/AeI0BaHUS, COCTAB/SATh OTUET
0 TIPOJie/TaHHOM paborTe.

Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBaTh WH(MOPMALHIO
pa3MUHbIX BUZIOB U (hOpM TIpe/iCTaB/IeHUs], TTOyuyaeMyt0 U3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIOMy/IsIpHasi  MTepaTypa XWMWUYECKOTO COZlep)KaHusl, CIIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL[€HHWBATh MPOTUBOPEUMBYIO U
HeJJOCTOBePHYH0 HH(OpMaILUIO;

yMeHHe TIPUMEHSITh Pa3/IMuHble MeTO/Ibl M 3allpochl TIPU TIOWCKe U oTbOope
WHGOpPMAI[Md ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX /i BBITIOJTHEHUS
yueOHBIX U MMO3HaBaTebHBIX 3a/layu OMpe/e/IEHHOTO THUTIa, IPUOOpeTeHre OIbiTa B
00/acTd  MCMOMb30BaHUSI  MUH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIa/leHre KYJIbTYpOl aKTUBHOT'O MCII0/Ib30BaHMS PA3/IMUHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMA/IBHYIO (hOpPMY TpezcTaB/ieHus nH(OOPMaILUA U
W/UTIOCTPUPOBATh pelllaeMble 3aJjaud  HeCJO0KHbIMKA CXeMaMH, [uharpammami,
apyrumu dopMamu rpadyKi U X KOMOWHAIUSIMU;

yMeHHe MCI0/Ib30BaTh M aHA/JM3UPOBAaTb B Mpoljecce yueOHOM W
WCC/Ie/IoBaTe/IbCKON JiesiTe/TbHOCTA MH(OPMaIMI0 O BAMSHUW TTPOMBIIIIEHHOCTH,
Ce/bCKOr0 XO035IMCTBA W TPAHCIIOPTA Ha COCTOSIHHWE OKpY»Karolller IPUpPOJHOU
cpe[ibl.

KoMMyHHMKaTHBHbIe YHHBepCa/IbHbIe yueOHbIe JeiCTBUA:

yMeHHUs 3ajJjaBaTb BOMpPOChl (B Xo4e Auanora U (Wau) AUCKYCCUM) MO
CyliecTBy  oOcykgaemoil  Tembl, (OPMYJHUPOBaTh CBOU  TIPEJJIOXKEHMUs
OTHOCHTEBHO BBITTOTHEHUSI TIPe/I/IO’KeHHOM 3a/jauy;

yMeHUs  TMpeJCTaBisATh  [OAyueHHble  pe3y/bTaThl  TO3HaBaTeIbHOU
JesiTeTbHOCTU B YCTHBIX W MHUCbMEHHBIX TeKCTaxX; /[ieflaTh IIpe3eHTalluio
pe3yJIbTaTOB BBITIOJIHEHHS XUMHUYECKOr0 3KCriepuMeHTa (/1abopaTOpPHOTO OITBITA,
nabopaTopHOM pabOThI TT0 MCC/IeJOBaHHIO CBOMCTB BEIeCTB, YueOHOro MPOeKTa);

yMeHusI yueOHOTO COTpy/JHUUeCTBa CO CBePCTHMKAMU B COBMECTHOM
MO3HABaTe/NbHOM UM MCC/Ie[OBaTeNbCKOM  /IeSITe/IbHOCTA  TIPU  pellieHuu
BO3HUKAIIMX MpobseM Ha OCHOBe yuéTa OOIIMX WHTEPeCOB M COTJIaCOBAHMUS
no3uiuid (0bcyxmeHnsi, 0OMeH MHEHHUSMH, «MO3TOBbIE IITYPMbI», KOOPAWHALIVS



COBMECTHBIX [IeMCTBUM, OIpeJe/ieHde KpUTepUeB 10 OLleHKe KauecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynsiTHBHBIE YHHBepCa/IbHbIe yueOHbIe JeiCTBUA:

yMEeHHEe CaMOCTOSITEe/IbHO OMpefieisiTh Leu AesiTeTbHOCTH, IJIaHUPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Harbosiee 3deKTHBHBIE CTIOCOOBI peIieHus] YueOHbIX U
TO3HaBaTe/bHbIX 3a/lau, CaMOCTOSITe/IbHO COCTaB/SITh WM KOPPEeKTUPOBAaTh
Npe/i/IO’KeHHbIA aJITOPUTM JIEUCTBUM TPU BBINOJHEHUU 3aJaHAW C Y4YETOM
TIOJ/TyueH!s] HOBBIX 3HaHWM 00 M3yuaeMbIx 00OBEKTaX — Bell[eCTBaX U peaklvsXx,
OLIeHUBaTb COOTBETCTBME TOJyYEHHOTO pe3yJsbTaTa 3asiB/IeHHON Lie/u, yMeHHe
WCII0/Tb30BaTh Y aHA/IM3UPOBAaTh KOHTEKCTHI, Mpe/ijlaraeMble B YC/IOBUH 3a/IaHUM.

IMPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
CO/lep>KaHMsI, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHON paboudeil TporpamMmoi,
BBIZIEJIAIOT: OCBOEHHbIe O0yYarolUMHCA HayuyHble 3HAHUS, YMEHHS U CIIOCOOBI
OeucTBUM, crieludyyeckue i TIpeMeTHOM 00sacT  «XUMUS», BH/IBI
JesiTeTbHOCTU IO  TOJYyYeHHI0 HOBOTO 3HaHWs, €ro UWHTeprpeTaluH,
nipeoOpa30BaHKIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHbBIX Y HOBBIX CUTYyaLUsIX.

K koHIly o0yueHus B 8 Kacce mpeiMeTHbIe pe3y/IbTaThl Ha 0a30BOM yPOBHE

JO/DKHBI OTpaXKaTb ChOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHHIM:

e PpacKpbIBaTb CMBICJI OCHOBHBIX XWMHUYECKUX TMOHSATUW: aTOM, MOJIEKYIa,
XUMUYECKUM 3J/IEMEHT, TMPOCTOe BeIecTBO, C/I0XKHOe BeleCTBO, CMeCh
(ogHOpO/IHasi U HEOJHOPO/AHAs1), Ba/IEHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIEKY/ISIDHasi Macca, KOJWYeCTBO BelleCTBa, MOJ/b, MOJIIpHas Macca,
MaccoBasi I0/Isi XMMAYEeCKOT0 3/ieMeHTa B COe/IMHeHWH, MOJISIPHBIN 00BEM,
OKCHJl, KMCJIOTa, OCHOBaHHWE, COJib, 3JIEKTPOOTPHULATEbHOCTb, CTEeIeHb
OKHCJIeHUS, XWMHUYecKasl peaklys, KaacCU(UKalUsi peakluii: peakluu
COeIUHEHUs], peaKlUU pa3/iOKeHUsl, peaklUu 3aMelleHus], peaKluu
oOMeHa, 9K30- U H/I0TepMUYECKHe peaki[iH, TerIoBoi 3((ekT peakijuy,
AP0 aTOMa, 3JIEKTPOHHBIM CJIOM aTOMa, aTOMHasi OpOWTa/ib, paguycC
aToMa, XMMHUYecKasi CBsi3b, TIO/ISIDHAsi M HeMoJisipHasi KOBaJ/IeHTHasi CBSi3b,
VIOHHasl CBfI3b, MOH, KaTUOH, aHWOH, pPacTBOpP, MAacCOBasi [JOJisi BellleCTBa
(TpoLieHTHasi KOHL[eHTpaL1s1) B pacTBOpe;

e WUIIOCTPYMPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMWYECKHUX TIOHSATHUM U
TIPUMEHSITh 3T TIOHSITUS MIPY OMTMCAaHWH BeIIeCTB U UX MpeBpallieHui;

e WCIO/Jb30BaTh XHWMHWYECKYI0 CHMBOJIUKY [/ COCTaBiaeHUs1 (HopmyJi
BeIleCTB U YPaBHEHUH XMMUYECKUX peaKLui;

e OImpejie/isiTh BaJleHTHOCTh aTOMOB 3/IeMEHTOB B OMHApHBIX COeIMHEHUSIX,
CTeTrieHb ~ OKWC/eHWsI  371eMeHTOB B OWHApHBIX  COeMHEHMSX,



TIPUHA/IJIe)KHOCTh BEIeCTB K OrpeJeéHHOMY K/acCy COeAUHEeHUH To
dbopMmynam, BHJA XUMUYECKOM CBsi3W (KOBajieHTHasi W WOHHasi) B
HeOpraHWYeCKHUX COe/UHeHUSX;

packpbiBaTb CMmbICT Ilepuoguueckoro 3akoHa [I. WM. MeHzeneeBa:
JIEMOHCTPUPOBAaTh TMOHWMaHWe T[epUOAUUeCKO 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX ToJiokeHUs B [leproauueckoid cUCTeMe,
3aKOHOB COXpaHEHUs] MacChl BeIlleCcTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKoHa ABOra/jpo;

ONMMChIBaTh U XapaKTepu3oBaTh TabmuuHyr ¢opmy I[lepuoanueckoit
CUCTEMbI XMMHYECKUX 3JIEMEHTOB: pa3/iduaThb TIOHSTUSI «TJlaBHast
noarpyrma (A-rpyrra)» U «rmobouHas noArpynma (b-rpymma)», Masbie U
Oosbllie TIepUOZbI, COOTHOCHTH OO0O03HaueHWs, KOTOpble WMEIOTCS B
Tabsuie «[lepuoguyeckass cucTeMa XUMHUeCKux 3yemeHtoB [, U.
MeHzenieeBa» C UMCJIOBBIMU —XapaKTePUCTUKAaMU CTPOEHHUsI aTOMOB
XUMUYECKHX 3/IeMeHTOB (COCTaB | 3apsifi sipa, obiijee Uncio 371eKTPOHOB
Y pacripefie/ieHue X Mo 3/1eKTPOHHBIM CJI0SIM);

K/IaCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMeHTbI, HeopraHu4eckre BelllecTBa,
XUMUYeCcKre peakiuy (M0 YMC/Iy M COCTaBy y4YacTBYKOIIMX B peakLUd
BELL[eCTB, T10 TeIVIOBOMY 3(PPeKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIMe XWUMHUUeCKWe CBOWCTBA BEIEeCTB
pa3/IMYHbIX K/IaCCOB, MOATBEPXK/asi ONUCaHUe TIPUMepaMKu MOJIEKYISIPHbIX
yPaBHEHUM COOTBETCTBYIOIIMX XUMHUUECKHX peaKlni;

TIPOTHO3UPOBAaTh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIDOTEKaHUSI XUMHWYECKUX TMpeBpalljeHuli B
pa3/IMYHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYID MOJIEKYJ/IIDHYKO M MOJISIDHYHO ~ MaccChl
BEL[eCTB, MAaCCOBYH [IOJIF0 XMMHYECKOrOo 3j7eMeHTa 1o (opmysie
COeIMHEHNsI, MaCCOBYIO JIO/TF0 BellleCTBa B paCTBOpe, MPOBO/IUTh PAaCUYEThI
10 YpaBHEHHIO XUMUUECKOW peakl[uy;

TIPUMEHSITh OCHOBHBIE OTepalyd MbICJUTE/bHON JesiTe/lbHOCTU — aHaJIu3
W CUHTe3, CcpaBHeHHe, 0000I1lleHMe, CHCTeMaTu3alluio, KiacCcHudUKaluio,
BbIsIBJIeHHEe TIPUYMHHO-C/Ie/ICTBEHHBIX CBs3edl — [Ii WM3yueHUs] CBOMCTB
Bell[eCTB U XMMUUECKUX peaklUil, eCcTeCTBeHHO-Hay4yHble MeTO/bl
Mo3HaHUs — HabsroJeHue, W3MepeHUe, MOJeTUPOBaHUe, SKCIIePUMEHT
(peasibHBIA U MBIC/IEHHBIN );

crefoBaThb  TIpaBWIaM  [Ob30BaHUS ~ XMMUUECKOM  MOCYJOM U
nabopaTopHBIM 000pyJOBaHWEM, a TakKe IIpaBWaM oOpalleHus C
Bell[eCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMA TI0 BBINIOJTHEHUIO
nabopaTOpPHBIX XUMHUUYECKHUX OIbITOB TI0 TIOMYyYeHHUI0 U COOMpaHUIo



ra3oo0pasHbIX BellecTB (BOAOpOAa U KHMC/IOPO/a), TPUTOTOBJIEHHIO
pacTBOPOB C OMpeeNéHHOM MaCCOBOM [0JieM pacTBOPEHHOrO BeIeCTBa,
MJIaHApOBaTb M MPOBOAUTb  XUMHYECKUe  SKCIIePUMEHThI 10
pacrio3HaBaHWIO PaCTBOPOB Le/I0Ueld U KUCJIOT C MOMOLbI0 MHAUKAaTOPOB
(makmyc, heHondTanens, MeTUIOPaHX U APyTUe).

K koH1ly oOyueHusi B 9 Kacce rpefiMeTHbIe pe3y/bTaThbl Ha 6a30BOM ypOBHE
JOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaroL[UXCsl YMEHU:

pacKpbiBaThb CMBICT OCHOBHBIX XUMHWUECKUX T[IOHATUN: XUMUUECKUi
3jIeMeHT, aTOM, MOJeKy/a, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
CJIO)KHOE BeIlleCTBO, BaJIeHTHOCTb, 3J/IEKTPOOTPULATebHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasi peakijysi, XUMHUUecKasi CBsi3b, TeIJIOBOM 3(PdeKT
peakiuv, MO/b, MOJIAPHBIM  O0BEM,  PpacTBOp,  SEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTUUECKAsi JUCCOLIMALUs, peaklud HOHHOTO
oOMeHa, Kara/iu3aTtop, XHMHUUYeCKOe PpaBHOBecHe, oOpaTHUMble U
HeoOpaTHMble peakliMi, OKHCIUTe/bHO-BOCCTaHOBUTE/IbHbIE peaKIuH,
OKHCJIUTe/Ib,  BOCCTAaHOBUTE/b,  OKHC/IE€HHEe W  BOCCTaHOBJIEHME,
aJJIOTPOIusi, aM(pOTepHOCTb, XUMHUeCcKasi CBsi3b (KOBaJieHTHasi, MOHHas,
MeTa/ulhueckKasi), KpUCTa//IMueckasi peliéTKa, KOppO3usi MeTasljioB,
CIJiaBbl, CKOPOCTb XUMHWYECKOW peakiuy, TIpefie/lbHO [I0MyCTHUMast
KoHUeHTpauusa [TJK BeljecTsa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMWUUYECKUX TIOHATHNA U
TIPUMEHSITh 3TU MOHATUS MPYA OMMCAaHUU BeLeCTB U UX MpeBpalleHul;
WCII0/Tb30BaTh XWMHWYECKYI0 CHMBOJIUKY [/I1 COCTaBiaeHUs1 (opmyJ
Bell[eCTB U ypaBHEHUI XUMUUeCKUX peaKIUii;

orpeJe/isiTh BaleHTHOCTb U CTeleHb OKUC/IEHUS] XUMUUeCKUX 37IEMEHTOB B
COeJMHEHUSAX pa3/IMYHOr0 COCTaBa, TMPUHAJJIE)KHOCTb BeIeCTB K
onpe/ie/IEHHOMY KJacCy coeJHeHWM Mo (opMy/aMm, BUJ, XUMUUECKOM
CBA3U (KOBajleHTHasl, HWOHHAs, MeTa/uIMueckas) B HeOpraHWuecKux
COeIMHEHUsIX, 3apsi/i MOHA TI0 XMMUYeCcKou (opmyisie, XapakTep Cpefibl B
BOJHBIX PacTBOpax HEOPraHWYeCKUX COeJMHEeHWH, TUIl KPUCTa/UTMueCKOou
peLIETKY KOHKPETHOI'O Bell[eCTBa;

packpbiBaTb CMmbICa Ilepuopuueckoro 3akoHa [I. V. MenjeneeBa u
JIEMOHCTPUPOBaTh €ro TOHMMaHWe: OMUChIBaTh M XapaKTepr30BaTh
Tabmmunyto ¢opmy Ilepuogrueckoil CUCTeMbl XUMHUYECKHUX 3/1eMEHTOB:
pa3nuyaTh TIOHSITUSL «T7aBHas ToArpyrma (A-rpynma)» U «obouHas
nogrpymnmna (b-rpymma)», Manble U Oosbliivie TIEpPUO/bl, COOTHOCUTH
o003HaueHusA, KOTOpble WMEIOTCS B TIePUOJUUYECKON Tabsuie, C
YUCJIOBBIMM ~ XapaKTepUCTMKAMM  CTPOEHUsI  aTOMOB  XUMMUECKHUX
3/IeMeHTOB (COCTaB U 3apsj sfpa, o0llee YUCIO 3/IeKTPOHOB U



pacripefiejieHe WX TI0 37eKTPOHHBIM CJI0sSIM), OOBSCHATH 0O0IIHe
3aKOHOMEPHOCTU B W3MEHEHWH CBOMCTB 3JIEMEHTOB U WX COeJUHEHUMN B
Tripefiesiax MaJibIX TePHO/IOB U TJIaBHBIX MOATPYII C YUYETOM CTPOEHUS UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMeHTbI, HeopraHudyeckre BelllecTBa,
XUMUYeCcKre peakiuy (M0 YMC/Iy M COCTaBy y4YacTBYIOIIMX B peakLUd
BellleCTB, MO TeryioBoMYy 3((deKTy, M0 W3MEHEeHUIO CTelleHel OKUC/IeHUs
XUMUYECKHX 3/IeMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OO0IMMe U creruduueckre XUMHUeCKUe
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BeLIeCTB, MOATBepXAas OIucaHue
TIpUMePaMHM  MOJIEKYJIIPHBIX W WOHHBIX ypaBHEHHU COOTBETCTBYOIIUX
XUMUYECKUX peakl[ui;

COCTaBJ/IATb ypPaBHEHUSI 3JIeKTPOJUTHUUYECKOW [UCCOLMalluK  KUCJIOT,
1[e/I0Yer U COJeH, MOJIHbIe M COKpall|éHHbIe YPaBHEHUsI PeaKl[iid MOHHOTO
oOMeHa, ypaBHeHHUSI peakldi, TIOATBEP)KJAIOIIUX CYIl[eCTBOBaHUE
reHeTUUeCKOU CBSI3W MeK/y BellleCTBaMU Pa3/IMUHbIX K/1aCCOB;
pacKpbiBaTh CYILJHOCTb OKUCJIUTE/TbHO-BOCCTAHOBUTE/IbHBIX — peaKLUi
TIOCpeICTBOM COCTaBJIeHUs 3/IEKTPOHHOTO OasiaHca 3TUX peakijui;
TIPOTHO3MPOBAaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT WX CTPOEHMS,
BO3MOJKHOCTM TIDOTE€KaHUs XWMHUUYECKUX TipeBpallieHuil B pa3/IMUHbIX
yCJIOBUSIX;

BBIUUC/IATb OTHOCUTEJIbHYID MOJIEKYJ/IIDHYKO M MOJISIPHYHO ~ MaccChl
BeIIeCTB, MAaCCOBYIO [IOJIF0 XUMHUUECKOro »3jieMeHTa 10 ¢opmyie
COeJJMHEeHUs], MaCCOBYIO /IO/II0 BelljeCTBa B PACTBOpPe, MPOBOJWUThL PaCUEThI
10 YpaBHEHHIO XMMUUEeCKOW peakl[uy;

cobmoaTh  TpaBWJla  TIO/Tb30BAaHUS ~ XMMUUYECKOW  TOCyoM U
nabopaTopHbIM 000py/IOBaHMEM, a Takke IIpaBu/a OOpalljeHusi C
Bell[eCTBAMU B COOTBETCTBUM C UWHCTPYKIUSIMA TI0 BBITIOJTHEHUIO
nabopaTopHbIX XUMHUUECKHUX OIBITOB TIO TIOJNyUeHHI0 W COOMpaHHIO
ra3oo0pa3HbIX BelecTB (aMMHMaKa M YIIeKHC/IOTO ra3a);

MPOBO/JIUTh  peaklvuW, TIOATBep)KJarolle  KaueCTBEeHHBbIM  COCTaB
Pa3MYHBIX BEIIeCTB: PaCliO3HaBaTh OMBITHBIM ITyTEM XJIOPHA-, OPOMUI-,
voaua-, KapOoHat-, docdar-, CHIMKaT-, CyabdhaT-, THIPOKCHA-UOHBI,
KaTUOHbI aMMOHHSI M WOHbI WM3YUYEHHBbIX METa/JIOB, MPUCYTCTBYIOIIUE B
BO/IHBIX PacTBOpax HeOPraHUUeCKUX BelleCTB;

TIPUMEHSITh OCHOBHBIE Oflepaljiy MbIC/IUTE/IbHON JiesiTe/TbHOCTU — aHaJIu3
W CUHTe3, CcpaBHeHHe, 0000IieHre, CHCTeMaTH3alliilo, BbIsSB/IeHHE
TIPUYMHHO-C/Ie/ICTBEHHBIX CBSI3€M — [/ U3y4YeHUs] CBOMCTB BeleCTB U
XUMUUYECKUX peakldil, eCTeCTBeHHO-HayuHble MeTOZbl TII03HAaHUS —



Hab/Tto/leHre, W3MepeHre, MOJe/TMpOBaHKe, SKCIiepUMeHT (peanbHbI U
MBICJIEHHBIN ).



TEMATHUYECKOE IVIAHUPOBAHUE

8 KVIACC
HanmveHoBaHue KoymmgectBo

No OnekTpoHHbIe (UG poBbIe)
Pa3fesoB U TeM YacoB

n/n oOpa3oBaTe/IbHbIE PecypChl
IporpamMmabI Bcero

Pa3nen 1. HepBOHa‘-IaJIbele XUMHUYeCKHe IMOHATUA

Xumusg — BakHas

11 001aCTh eCTeCTBO3HAHUS c Bbubmoteka LIOK
' Y MIPaKTUYeCKOMH https://m.edsoo.ru/7f41837¢
JleaTe/IbHOCTH YesloBeKa
1o BemiectBa u 15 Bbubmoreka IIOK
' XUMUUECKUE peakLuu https://m.edsoo.ru/7f41837c
Wtoro no paspeny 20

Pa3jien 2. Ba)kHeliue npeAcTaBUTe/ I HeOpraHuuec

KHX BelllecrB

21 Bo3nyx. Kucnopog. 6 bubmioreka LIOK
' [MonsTHe 00 OKCHAAX https://m.edsoo.ru/7f41837¢
59 Bopopoa.Ilonsitue o 8 bubmoreka IIOK
' KUCJIOTax U COJISAX https://m.edsoo.ru/7f41837c
53 Bopga. PactBopsl. 5 bubmmoreka IIOK
' ITonsaTre 06 0OCHOBAHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI
2.4 HeopraHuyeckux 11 Brb/morexa LIOK
) P . https://m.edsoo.ru/7f41837c
coeZIMHEeHUM
Wtoro no paspeny 30

Pa3pen 3. Ilepuoguueckuii 3aKoH u Ileproguueckas cucreMa XMMHYeCKHX 3/IeMeHTOB

A. . MenjeneeBa. CTpoenre aToMoB. XuUMH4YecKas CBf3b. OKHC/IUTE/IbHO-

BOCCTAHOBUTE/IbHDbIC PeaKIIUH

[Teproanueckuii 3aK0H U
ITepuoprueckas cucrema

bubmoTeka LIOK
3.1 XUMHWYECKUX 3/IeMEHTOB 7
https://m.edsoo.ru/7f41837c
. Y. MeHnpeneesa.
CrpoeHnue aToma
Xumuueckast CBSI3b.
3.9 Oxuc/MTebHO- 3 bubmioreka LIOK
) BOCCTaHOBUTE/TbHBIE https://m.edsoo.ru/7f41837c
peakiuu
Bubmmoreka 1IJOK
Wtoro no paspeny 15 4

https://m.edsoo.ru/7f41837c




Pe3epBHOe Bpem4 3 Bubmaorexa IOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
9 KVTACC
KosmuecTBO
No HanMeHoBaHMe pa3/iesioB 4acoB AnekTpoHHbIe (UG poBHIe)
n/n 4 TeM NPOorpaMMmblI B oOpa3oBaTe/IbHbIE PeCypChI
cero

Pa3pen 1. BeiecTBo 1 XMMHUYECKHe PeaKI[HH

[ToBTOpEHue U yraydseHne
1.1 3HAHUK OCHOBHBIX 5
pa3zesioB Kypca 8 kiacca

bubmoreka IIOK
https://m.edsoo.ru/7f41a636

OcHoBHbIe
1.2 3aKOHOMEpPHOCTHU 4
XMMHUYECKUX peakLvi

bubmoreka IIOK
https://m.edsoo.ru/7f41a636

OJIeKTPOJIUTAYeCKas
13 JMCCoLarusl. 3 Bbubmmoreka [IOK
’ XuUMUUeCKre peakiluy B https://m.edsoo.ru/7f41a636
pacTBopax
Ntoro no paspeny 17

Pazgen 2. HemeTa/l/ibl M MX COeAUHEHUS

OO011jas1 XapaKTepUCTHKA
2.1 XUMHNUYECKUX 3/IEMEHTOB 4
VIIA-rpyrrsbl. ['ayioreHsi

bubnuoreka IIOK
https://m.edsoo.ru/7f41a636

OO011jas1 XapaKTepUCTHKA
55 XUMHUECKUX 37IEMEHTOB 5
' VIA-rpymmsl. Cepa u eé

coeHEeHUA

bubmoreka IIOK
https://m.edsoo.ru/7f41a636

OO011jasi XapaKTepUCTHKA
23 XUMUYECKUX 37IEMEHTOB -
' VA-rpymbl. A30T,

¢docdop u ux coefrHeHUs

bubmmoreka IIOK
https://m.edsoo.ru/7f41a636

OO0r11ast XapakKTepyUCTUKA
04 XUMUYECKUX 37IEMEHTOB 3
' IVA-rpymmsl. YTiepos u

KPEMHI/Iﬁ M 1UX COeJHEeHUA

bubnmoreka LJOK
https://m.edsoo.ru/7f41a636

Wroro no paspeny 25

Pa3pen 3. MeTanabl U X COeJMHEHUS




31 OO61ume cBoiicTBa 4 bubmoreka LIOK
' METaJljIoB https://m.edsoo.ru/7f41a636
39 Bakneliive MeTasibl U UX 16 bubmoreka LIOK
’ COeJHeHUs https://m.edsoo.ru/7f41a636
Ntoro no paspeny 20
Paszpien 4. Xumus 4 OKpy)Kawiias cpeja
41 BemjectBa u maTepuansl B 3 bubnuoreka IIOK
' JKU3HU YeJI0BeKa https://m.edsoo.ru/7f41a636
Wroro no paszeny 3
PesepBHOe Bpems 3 Bubmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO UACOB 68

I10 ITPOI'PAMME




