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ITIOACHUTEJ/IbHASA 3AIIMCKA

[IporpamMma 1o XMMHM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHus COCTaBIeHa HAa OCHOBE
TpeGOBaHUII K pe3y/bTaTaM OCBOEHHSI OCHOBHOW 0Opa3oBaTe/bHON IpOrpaMMbl OCHOBHOT'O
obrriero obpaszoranwus, mnpexactasieHHbIXx B PI'OC OO0, a Takke Ha OCHOBe (eepanbHOMN
paboueli MporpaMMbl BOCTIMTaHUS U C YYETOM KOHIIETLMY TIPero/iaBaHus yueOHOro rpegmeTa
«XuMusi» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit @esieparium.

[lporpaMMa TO XWMUM [AéT TIpeACTaBleHWe O TIiesiX, o0Imiel crpareruyd oOydeHUs,
BOCITUTAaHUSI M Pa3BUTHsI OOYYalOIIUXCs CpeJCcTBaMH y4yeOHOTO TIpeAMeTa, yCTaHaB/IMBaeT
o0si3aTesibHOe TIpeIMETHOE COojlep)KaHue, TIpelyCMaTpUBaeT pacripe/ie/ieHHe ero To Kjaccam U
CTPYKTYypHpOBaHHe 10 pa3jiesiaM U TeMaM MporpaMMebl 110 XUMUH, OIpeZiesisieT KOMyeCTBeHHbIe
M KaueCTBeHHbIe XapaKTepUCTUKU COZep)kaHus, peKOMeH/yeMyl TI0C/ie[j0BaTebHOCTb
W3yueHUs] XUMHUH C YUETOM MEXITPeJMeTHbIX U BHYTPUIIPEJIMETHBIX CBsI3€H, JIOTUKU yueOHOTo
TpoLiecca, BO3paCTHLIX 0COOEHHOCTeH 00ydarompXcsi, Orpe/esisieT BO3MOKHOCTH TIpeZiMeTa JIJist
peas3aluu TpeOOBaHUM K pe3y/ibTaTaM OCBOEHHsI OCHOBHOW 00Opa3oBaTe/IbHOM MporpaMMbl Ha
ypPOBHe OCHOBHOTO 00111ero 06pa3oBaHusi, a TakKe TpeOOBaHMI K pe3y/bTaTaM 00yueHUss XUMUN
Ha YpOBHe IieJiell W3yueHWs TIpejMeTa ¥ OCHOBHBIX BH/IOB YueOHO-TI03HaBaTebHOMN
JlesiTe/IbHOCTH 00yuaroIIierocsi o 0CBOEHUI0 yueOHOTO COflepyKaHusl.

3HaHWe XUMUU CTY>KAT OCHOBOMU /17151 (hOPMHUPOBAHMST MUPOBO33peHHsT 00yUaroIerocsi, ero
rpe/iCTaB/IeHUI O MaTepraJbHOM eJJMHCTBe MUPa, BaXKHYIO POJib UTPatoT (hopMUpyeMble XUMUel
TIpe/ICTaB/IeHHsI O B3aMMOTIPEBPAI[eHUsIX YJHEPTHUU U 00 3BOJIIOLIUH BEIeCTB B MPHUPO/IE, O MYTAX
pelleHusi T7100anbHBIX TPOOJEM  yCTOWYMBOTO PA3BUTHSI UeliOBeUeCTBA — ChIPbEBOW,
JHepreTUUeCcKOu, MUILeBOM 1 KOJIOTUYeCcKoi 6e30macHOCTH, MpobsieM 37jpaBOOXpaHeHusl.

N3yueHue XUMUU:

CTIOCOOCTBYeT peanu3aliid BO3MOXKHOCTEM /il caMopa3BUTHSL W (hopMHpOBaHUS
KYJIbTYPbI JIMYHOCTH, €€ 0b11ieit U GyHKI[MOHATBbHON rPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBaHKE MBILIIEHUS] U TBOPUECKUX CIIOCOOHOCTEM 00yJaromuxcs,
HaBBIKOB WX  CaMOCTOSITe/IbHOW ~ yueOHOW  JeSITeNIbHOCTH,  JKCTIepUMEHTalbHBIX |
HCCIeloBaTe/IbCKUX ~ YMeHUM, HeoOXOAWMBIX KaK B TIOBCeJHEBHOW JKM3HM, TaK U B
ripoeccroHaNbHOM /leaTeTbHOCTH;

3HAaKOMHUT CO CIelU(PUKOM HaydHOTO MBbIIJIeHHs], 3aK/a/iblIBaeT OCHOBBI L[eJIOCTHOTO
B3IJIsi[]a HA eJUHCTBO MPUPO/bI U YesloBeKa, sIB/SIeTCS] OTBeTCTBEHHBIM 3TarioM B JOPMUPOBaHUU
eCTeCTBeHHO-HayYHOU IPaMOTHOCTH 00yUaroIuxcs;

criocoOcTByeT (OPMUPOBAHUIO L[EHHOCTHOTO OTHOIIEHHSI K eCTeCTBeHHO-HayYHbIM
3HaHWSM, K TIpUpOJie, K UYe/I0OBeKYy, BHOCHT CBOW BK/IaJi B 3KOJIOTHYeCKOe oOpa3oBaHue
00y4JaroIMxCsl.

[aHHble HaripaBjieHUss B 00ydeHHU XUMUK 00ecrieurBaroTCs CrielM(UKON COfep)KaHust
yueOHOTO TIpeZiMeTa, KOTOPBIA SIBJISIETCS TIeJJarOTMYeCKd aJanTHPOBAaHHBIM OTPa’KeHUEM
0a30BOM HayKH XMMHH Ha OTpe/[e/IEHHOM JTarie e€ pa3BUTHSI.

Kypc xumMuM Ha ypoBHe OCHOBHOTO 00Iriero obpa3oBaHMsi OpPHEHTHPOBAaH Ha OCBOEHHE
00yJaroIUMHUCS CUCTEMBI TTePBOHAYA/IbHBIX TIOHATHA XUMUHM, OCHOB HEOPraHUYeCKOH XUMHU U
HEKOTOPBIX OT/e/bHbIX 3HAUMMBbIX TIOHSITUM OpraHnyeckod XUMUM.

CTpyKTypa copep»kaHusi MporpamMmbl MO0 XUMUKU C(HOPMHUpPOBaHa Ha OCHOBE CHUCTEMHOIO
nojxozAa K eé msyuenHuto. CojepKaHWe CK/IaJibIBaeTCs U3 CUCTEMbl TOHSATHM O XUMHUECKOM
j/ieMeHTe U BellleCTBe U CUCTeMbI TOHATHN O XUMHYeckKod peakuuu. OO6e 3TH CHUCTeMbI



CTPYKTYPHO OpraHM30BaHbl M0 MPUHLIUITY I10C/Ie[0BaTe/IbHOIO Pa3BUTHSI 3HAHUM Ha OCHOBE
TeopeTHUeCKUX Tpe/ICTaB/IeHU Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKY/ISIPHOTO YUeHHs1 KaK OCHOBBI BCET0 eCTeCTBO3HAHUS;

— Ilepuoguueckoro 3akoHa [I. 1. MeH/esieeBa KaK OCHOBHOI'O 3aKOHA XUMWH;

— y4eHUsI O CTPOEHUU aToMa U XUMUUEeCKOH CBSI3U;

— NpeJCTaBIeHUM 00 37IeKTPOTMTUYECKOU AUCCOLMALIMY BeIlleCTB B paCTBOpax.

TeopeTuyeckne 3HaHMSI pacCMaTpMBAlOTCS Ha OCHOBE SMIMPUYECKH TMOJIyUEHHBIX U
OCMBIC/IEHHbIX (haKTOB, pa3BUBAIOTCS TI0C/Ie[0BATeIbHO OT OJHOTO YPOBHSI K [IPYyroMy,
BBIMOJ/HSASA (YHKLIMKA OOBSICHEHWUS M TPOTHO3UPOBAHUS CBOWMCTB, CTPOEHHMS] U BO3MOXXHOCTEH
MPaKTUUeCKOro MpUMeHeHUs U TI0/yYeHUs] U3yuaeMbIX BeIlleCTB.

OcBoeHre TIPOTPaMMbl T0 XUMHH CIOCOOCTBYeT (DOPMHUPOBAHHMIO TIPe/ICTaB/IEHUST O
XUMHUECKOW COCTaBJIsIIOlell HaydyHOW KapTHHBI MHpa B JIOTMKe e€ CUCTeMHOW TPHUPOJRbI,
LIEHHOCTHOT'O OTHOIIIeHUsI K HAYYHOMY 3HaHHIO U MEeTOZ,aM MO03HaHUs B HayKe. V3yueHre XUMUH
MPOMCXOJUT C TIPUB/JIEUEHWEM 3HAaHWM W3 paHee U3yUeHHbIX YUeOHBIX IPeMETOB:
«OKpy»Karoiuii Mup», «brosorus. 5—7 Knaccei» U «Pu3nKa. 7 Kiaacc».

[Mpu M3yyeHUU XUMUU MPOUCXOAUT OPMUPOBaHUE 3HAHUI OCHOB XMMUUECKOM HayKH Kak
00J1aCTV COBPEMEHHOT'O eCTeCTBO3HAHUS, TPAKTUYECKOU /IeATeIbHOCTU UesioBeKa M Kak OZJHOTO
13 KOMIIOHEHTOB MHUDOBOM Ky/JbTYpbI. 3ajjaua yueOHOro rpejiMeTra COCTOUT B (hOpMUPOBaHUU
CUCTEMbl XMMHUUECKUX 3HaHUM — Ba)KHEWIIMX (DaKTOB, MOHSTUM, 3aKOHOB M TeOpeTHUeCKUX
TIOJIOKEHUH, [TOCTYITHBIX 0000IL[eHnH MHPOBO33DEHUECKOTO XapaKTepa, si3blka HayKd, B
npuoObIIieHnH K HayYHbIM MeTO/[aM TI03HaHUS MPH U3YUYeHUH Bel[eCTB U XMMUYeCKUX peaklvi, B
(GhopMHpOBAaHMM W pa3BUTHM T[I03HABaTe/MbHBIX YMEHUH W WX TIPUMEHeHUd B yueOHO-
M03HaBaTebHOM U yueOHO-UCCIe/J0BaTeIbCKOM /lesTelTbHOCTH, OCBOEHHH TpaBu/l 6e301acHOro
oOpallieHusI C Bell[eCTBaMH B MIOBCEIHEBHOM >KHU3HU.

[lpy W3yyeHMM XUMHUU Ha YPOBHE OCHOBHOTO 001jero oOpa3oBaHMsI Ba)KHOe 3HaueHHe
nipuobpesiy Takue 1je/d, Kak:

— (hopMUpOBaHMEe WHTE/JIEKTYa/IbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJHUYECTBY, CaMOCTOSITEJIbHOMY TIPUHSTHIO pelleHud, CIOCOOHOM aanTUpOBaThCsl K
ObICTPO MEHSIIOLLIUMCS YCIOBUSIM >KHU3HHU;

— HarpaB/AeHHOCTh OOyuUeHHWs Ha CUCTeMaThyeckoe TMpUOOIeHre O00yJyarumxcs K
CaMOCTOSITE/IbHOW ~ T03HABaTeNbHOM  JledTeNlbHOCTH, HAy4yHbIM  MeToJaM  IO03HaHUS,
(hOpMUPYIOLUM MOTUBALIMIO U pa3BUTHe CITIOCOOHOCTEH K XUMUU;

— obecrieyeHne yC/IOBUM, CMOCOOCTBYHOLUIMX MPUOOPETEHHIO OOYUYarOLUMHUCS OTIbITa
Pa3HOO00Opa3HOU /eATeIbHOCTH, TIO3HAHWS U CaMOIIO3HaHMsl, K/TFOUEBBIX HABLIKOB (K/TFOUEBBIX
KOMITeTeHIU), UMEIOIIUX YHHBepcalbHOe 3HaUeHUe [ijisl Pa3/IMUHbIX BUOB JesiTeIbHOCTH;

— (hopmupoBaHue o01el GpyHKIMOHATBHON U eCTeCTBeHHO-HaYUHON IPaMOTHOCTH, B TOM
yuce yMeHUN OOBSICHSITh U OLIeHWBAaTh SIBJIEHHs OKDY’Kalolllero Mupa, UCIOJb3ysl 3HaHUS U
OTIBIT, TIOJIyUYeHHbIE TIPU W3YUYeHWW XWMUHM, TIPUMEHSITb WX TIpU pellleHud mnpobieM B
TOBCEeIHEBHOM >KU3HU U TPYA0BOM /leATeTbHOCTH;

— (hopMupoBaHUe y 00yJarOLUXCsl TYMaHUCTUUECKUX OTHOIIeHWH, TIOHUMaHUs 11eHHOCTH
XUMUYEeCKUX 3HAHUU [ BBIPAaOOTKM SKOJIOTUYECKH I1e/1Ieco00pa3HOro TIOBeJieHUsi B OBITY U
TPYZIOBOM [IesiTeJTbHOCTU B LieJIsiX COXPAaHeHWs] CBOeTro 3/I0POBbsi U OKPY»Karollleid MpUpOHON
cpefibl;

— pa3BUTHE MOTHBALMU K 00YyUeHHIO, CIIOCOOHOCTeN K CAaMOKOHTPOJTFO ¥ CAMOBOCTIMTAHHUIO
Ha OCHOBe YyCBOeHHUsi 00llleyesioBeUyeCKMX LIEHHOCTeM, TOTOBHOCTM K OCO3HAaHHOMY BBIOODY
npodusIs U HarlpaB/IeHHOCTH JaibHelIero 00 yueHus.



OO0i11iee yKC/IO YacoB, OTBeAEHHBIX /I U3yUeHUs] XUMUU Ha YPOBHE OCHOBHOTO 0O0Iiero
obpa3oBanwus, coctaBseT 136 uacoB: B 8 Kiacce — 68 uacoB (2 yaca B HeiesTi0), B 9 Kiacce — 68
yacoB (2 yaca B HeZleJto).



COJEPXAHUME OBYYEHUSA

8 KVIIACC

ITepBoHauanbHbIE XMMUYECKHE TOHATHS

[Ipegmver xuvmuu. Pomb XMMHUM B JKU3HU 4YesioBeKa. XUMUS B cucTteMe Hayk. Tema u
BelllecTBa. Pusnueckue CBOWMCTBA BeLeCTB. ArperatHoe COCTOsiHMe BelecTB. [loHsTe o
MeTO/ax Mo3HaHUs B XUMHU. YncThie BelljecTBa U cMecd. CiocoObI pa3/iesieHusi CMeceid.

ATOMBI M MOneKynbl. XUMHUYeCKHe 53jeMeHTbl. CHMBOJIBI XMMUYECKUX 3/IEMEHTOB.
[IpocTeie U C/10)KHBIE BeljecTBa. ATOMHO-MOJIEKY/ISIPHOE YUeHUe.

Xumunyeckasi @opmyna. BaneHTHOCTH aTOMOB XMMHYECKUMX 3/IEeMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTeIbHAs aTOMHas Macca. OTHOCUTe IbHasi MOJIeKYJ/IsipHast
Macca. MaccoBas [0Ji1 XMMUYeCKOro 3/ieMeHTa B COeIUHEHUH.

KomuuectBo BemjectBa. Mosib. MossipHasi macca. B3auMOCBs3b KOJIMUeCTBa, MAacChl U
yKC/ia CTPYKTYPHBIX e/IMHUL] BelllecTBa. PacuéTebl 1o hopMynaM XMMUUeCKUX COeUHeHUM.

dusnueckue U XMMHUUYeCKUe sBjIeHUs. XUMUYecKas peakiusi U e€ IpU3HaKU. 3aKOH
COXpaHeHUsI MacChl BelllecTB. Xumuueckue ypaBHeHus. Kiaccudukaimsi XuMUueckKux peakuyi
(coeuHeHMsI, Pa3/I0XKEHUs, 3aMelleHus], 00MeHa).

Xumuueckuii 5KcnepumeHm:

3HAKOMCTBO C XMMWYeCKOW MOCYZoH, MpaBuWiaMu paboThl B /1aOOpPaTOpUU U TIpUEMaMH
obpairieHus ¢ jabopaTOpHBIM 000pyJOBaHMEM, H3yueHHe W OMNMUCaHHe (PU3UUECKUX CBOWCTB
00pa3IioB HeopraHMYeCKUX BelecTB, Hab/oeHre Gpusnueckyx (TyiaB/ieHre BOCKa, TasiHUe JTb/Ia,
pacTHMpaHue caxapa B CTyMKe, KUMIeHWe WM KOHJEeHCALUs BOJbl) U XUMUUECKUX (TOpeHUe CBeuH,
TpPOKa/IiBaHKe MeJHOM MPOBOJIOKH, B3aUMO/IeHCTBHE MeJla C KMC/IOTOMN) sIB/IeHWH, HabmoieHre
¥ ONMCaHWe TIPU3HAKOB TMpOTeKaHWs XWMWUYECKHWX peakluid (pas3nokeHWe caxapa,
B3aMMO/IeHiCTBHE C€PHOM KUC/IOThI C XJIOpUAOM Oapwsi, pas/ioxkeHue Tuapokcuaa meau (II) mpu
HarpeBaHWHW, B3auUMOJENCTBHe >Keje3a ¢ pacTBopoMm comu meau (II), u3yueHuwe crocoboB
pasfiesieHds CMeceii: C TIOMOLbI0 MarHurta, (UIbTPOBAHWe, BbIMlApMBaHWe, AUCTUUISALIUSA,
xpomarorpadusi, TIpOBe/leHHMe OUUCTKM TIOBApEHHON co/v, HaO/Mo/eHue W OIUCAHUe
pe3y/ibTaToB IIPOBeJleHUsl OIbITa, WITOCTPUPYIOLLEr0 3aKOH COXPaHEeHUsl MacChbl, CO3JaHue
MoZesiert MoJieKys (11apOCTepPKHEBBIX).

Ba)kHel1ue npe/iCTaBUTE/IA HeOPraHUYeCKHX BelleCTB

Bo3ayx — cmech rasos. CocraB Bo3zyxa. Kucimopog — 3/eMeHT U IIPOCTOe BellecTBO.
HaxoxxeHre KUC/Iopozia B TIpUpo/ie, pusnyeckre U XUMUYeCKre CBOWMCTBA (peakliy TOpeHus).
Okcuapl. IlpumeHenue kuciopoga. CriocoObl TMOJydeHHsI KHC/IOpoJa B JjabopaTopud U
MpoMbILLIeHHOCTH. KpyroBopoT kuciopozaa B mpupoge. O30H — anioTpornHasi MoAuduKalys
KUC/I0poJa.

TennoBoil 3(@eKT XUMUYEeCKOW peaklud, TepPMOXUMHUeCKHe ypaBHEHUs, 5K30- WU
SHZOTepMHUYECKHe peakluu. TOIIMBO: Yrojb W MeTaH. 3arps3HeHue BO3/yxXa, YCUIeHue
MapHUKOBOr0 3(PdeKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bopopon — »smemMeHT U mpocToe BelecTBO. HaxozeHwe Bojopoza B TIPUPOZE,
(bu3nyecKrie U XUMHUECKHEe CBOMCTBA, PUMeHeHHe, CIIoco0bI 1oTyueHust. KUC/IoThI U comu.

MosisipHbIii 00BEM ra3oB. PacuéThl 110 XUMHUUECKHUM YPaBHEHUSIM.

®dusnueckue CBOWCTBa BoAbl. Boza kKak pactBopuTenb. PacTtBopbl. HachklilleHHble |
HeHacChIllleHHble PacTBOPbL. PacTBOpMMOCTH BelleCcTB B BoZe. MaccoBas [0/ BeljecTtsa B
pacTBope. XUMHUeCcKre CBOMcTBa BOAbl. OcHOBaHUs. Po/jib pacTBOpOB B MpHPOJie U B JKU3HU



yesioBeKa. KpyroBopoT Bozbl B mpupojie. 3arpsi3HeHHe MPUPOAHbIX BoA. OXpaHa M OUMCTKa
TIPUPOJHBIX BOJ,.

Knaccudukaiusi HeopraHuueckux coefuHeHuil. Okcugpl. Knaccudukaiusi OKCHJOB:
coneobpasytoliie (OCHOBHbIE, KUC/IOTHBIE, aM(oTepHbIe) U Heconeobpa3ytoiie. HoMeHKaTypa
oKcuioB. dU3nueckre U XMMUUeCKre CBOMCTBa OKCU/0B. [losyueHre OKCUIOB.

OcHoBanus. Knaccudukaiys oOCHOBaHMW: 1IE0YM U HepacTBOPHMMbIe OCHOBaHWUS.
HomenknaTypa ocHoBaHui. ®usnueckre U XUMHUYECKUe CBOWCTBa OCHOBaHuU. [losydyeHue
OCHOBaHMM.

Kucnotsl. Knaccudukaius kucior. HomeHknatypa KucioT. ®usnyeckre U XUMUUeCKHe
cBoOMcCTBa KMC/OT. Psify aktBHOCTU MeTa/ioB H. H. bekeToBa. [losyueHre KUC/IOT.

Comu. HomeHnknatypa coser. du3nueckre U XMMUYeCKue CBOMCTBa cojiei. [losmyueHue
coJieit.

['eHeTHyecKas CBSI3b MeX/y K/aCcCaMU HeOpraHUUeCKUX CoeMHEeHUM.

Xumuueckuii 3kcnepumeHm:

KaueCTBEHHOe OTpejie/ieHre COZlep>KaHusi KMC/IopoJia B BO3/yxe, ToJydeHre, cobupaHue,
pacrio3HaBaHWe W W3y4yeHWe CBOWMCTB KHC/IOPOZA, HabOJIIOZieHrWe B3aWMOJIEHCTBUSI BeIeCTB C
KHUCJIOPOZIOM U YCJIOBUSI BO3HUKHOBEHMS Y TMpeKpallleHHs ropeHus (1oxkapa), 0O3HaKOMJIeHue C
oOpa3ljaMyd OKCHJOB U OMUCaHWe WX CBOMUCTB, ToOJyueHWe, coOMpaHWe, pacrio3HaBaHWe U
M3ydyeHUWe CBOWMCTB BOZopoja (ropeHue), B3auMofelicTBHe Bojopoaa ¢ okcugom meau (II)
(BO3MOYXKHO MCITO/Ib30BaHKWe BU/IeOMaTepHasioB), HaboeHre 00pa3lioB BelecTB KOJIMUeCTBOM
1 monb, uccienoBaHre OCOOEHHOCTeN pacTBOPEHHsI BeIeCTB C pa3/IMUHON PaCTBOPUMOCTHIO,
TIPUTrOTOB/IEHWE PAaCcTBOPOB C ONpeJeJIEHHOM MacCOBOM [l0neld pacTBOPEHHOIO BellecCTBa,
B3aMMO/IeNCTBME BOJAbI C MeTa/ylaMd (HaTpueM M KajbLiieM) (BO3MOXKHO HCIIO/Ib30BaHKe
BHZIeOMaTepHaJiOB), MCCIeZoBaHHe 00pa3lioB HEeOpPraHWYeCKUX BeIeCTB pa3/IMUHbIX K/1acCOB,
HaO/ro/leHe M3MeHeHUs] OKPacKd WHAWKAaTOPOB B PAacTBOPAaX KUC/IOT U Le/iouel, M3ydeHHe
B3auMozieiicTBuss okcuga Meau (II) ¢ pacTBOpoM cepHOM KHC/IOTHI, KHACIOT C MeTasllaMH,
peakiuii HeWTpanu3aly{, T[I0/JyueHHe HepacTBOPHMMBIX OCHOBAHWM, BBbITECHEHHWE OJHOTO
MeTasljla IPyruM U3 pacTBOpa COJIY, pelleHre 3KCIepuMeHTa/lbHbIX 3a/jau 110 TeMe «BakHel1me
KJ/IaCChl HEOPraHUUeCKUX COeZUHEHUI».

Ilepunopnueckuii 3akoH M Ilepnoguyeckass cucreMa XMMHUYecKux 3jemeHros JI. U.
MenpeneeBa. CTpoeHre aToM0B. XMMUYecKas CBA3b. OKHUC/IMTe/TbHO-BOCCTaHOBUTE/IbHbIE
peakiuu

[lepBble TOMBITKM KIaCCU(PUKALMKA XMMUUECKUX 37eMeHTOB. [loHsiTMe O rpymmnax
CXOZHBIX 3/IEMEHTOB (ILleJIOUHbIE U 11]eJIOUHO3eMeIbHbIE MeTasl/bl, rajoreHbl, UHEPTHbIE Ta3bl).
OneMeHTBI, KOTOPbIe 00pa3yrOT aMbOTepHbIe OKCH/IbI U TUPOKCHU/IBI.

[Teprognuecknii 3akoH. Ilepropnueckas cucTeMa XWMHYecKux »sjemeHToB [, U.
MenpeneeBa. KopotkomnepuogHasi u JavHHONepuoAHas (opmbl [leprofnueckod CUCTeMbI
xumuueckux sneMmeHToB [I. W. Mengeneesa. Ilepuogbl u rpynmbl. PU3WYECKUNA CMBICI
TMOPsIIKOBOTO HOMepa, HOMepOB Mepro/ia U TPYIIbI 37IeMeHTa.

Ctpoenne atomoB. CocTtaB aroMHbIX sifiep. WM3otonbl. OnekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/I0UeK aTOMOB TepBbIX 20 XUMUUECKUX 3/IeMeHTOB [leproanueckoil CHCTEeMBI
O. WN. MeHgeneeBa. XapakTepuCTUKA XUMHWUECKOTO 3jIeMEHTa [0 €ro T[I0JIOKeHUI0 B
[Tepuoguueckoii cucteme [I. V1. MeHeneeBa.

3aKOHOMEpPHOCTU U3MeHEeHMs pajuyca aTOMOB XMMUUECKUX 3JIEMEHTOB, MeTa/UINYeCKUX 1
HeMeTa/JInyeCKUX CBOMCTB M0 TPyIIaM U NepruosiaM.



3Hauenue [leproanueckoro 3akoHa U [leproanueckol CUCTeMbl XUMHUUYECKUX 3JIEMEHTOB
JI7Is1 pa3BUTHSL HAyKKU U MpakTUKU. [l. V. MeHieneeB — yuéHbIN U rpak/jaHUH.

XuMuueckas CBSI3b. KoBanentHas (nmonsipHast u HeroJIsipHast) CBSI3b.
O/1eKTPOOTpHULIaTeTbHOCTh XUMUUECKUX 3/1eMeHTOB. VIoHHasi CBsi3b.

Crenenb  okuc/ieHUs.  OKUCIUTE/ILHO-BOCCTAaHOBUTEe/IbHbIe  peakiuu.  IIporeccsl
OKMCJIEHUSI ¥ BOCCTaHOB/IeHHUs. OKUC/IUTeNN U BOCCTAHOBUTEIN.

XumuuecKuti IKcnepumeHm:

n3yueHre O0pa3liOB BEIIeCTB META//IOB W HEMeTaslIOB, B3aUMOZEWCTBHE THUAPOKCHU[A
LIMHKAa C pacTBOpaMH KUCJIOT W I1le/ioueid, TIpOBeieHre OMbITOB, WIITHOCTPUPYIOLIUX TIPUMEDbI
OKMCJ/IUTeTbHO-BOCCTAHOBUTEJIbHBIX Peakluii (ropeHure, peakLiiy pa3/ioyKeHH s, COeJUHEHUS]).

MescnpedmemHuble cessu

Peanu3aiusi MeXXnpeIMeTHBIX CBsi3el TIPU U3yueHHWH XMMUHU B 8 Kjlacce OCYIL[eCTB/ISeTCS
yepe3 MWCIOJb30BaHME KaK OOIMX ecTeCTBeHHO-HAayUHBbIX TIOHSTHM, TaK U TIOHSATHMH,
SIBJISTFOLLIMXCS] CUCTEMHBIMU J1J1s1 OT/eJ/IbHbIX MPeJMeTOB eCTeCTBeHHO-HayuHOr0 LIUK/Ia.

OO61ue ecTecTBeHHO-Hay4Hble TIOHATHS: HayuHbIM (akT, TUTIOTe3a, Teopus, 3aKOH,
aHa/lM3,  CHWHTe3,  KjlaccuduKalusi,  MepUOAWYHOCTh,  HaO/OJeHWe,  SKCTIIepPUMEHT,
MO/le/IMpOBaHye, U3MepeHre, MOJiellb, SIBJIeHHe.

®dusuka: MaTepus, aToOM, 3JIeKTPOH, TNPOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIIbI,
Pa/IM0AKTUBHOCTb, MOJIEKY/a, 37eKTPUUeCKUW 3apsifi, BelecTBO, Teso, 00BEM, arperatHoe
COCTOsSIHME BellleCTBa, ras, (u3nMyeckre BeJMUMHBI, eIUHULIbI U3MepeHHUs, KOCMOC, TIaHeThl,
3B€31b1, ComHIIe.

Buonorus: poTocuHTe3, ApixaHue, buocdepa.

leorpadus: atmocdepa, rugpochepa, MUHepanbl, TOpHble TOPOJblL, IOJe3HbIe
HCKOIaeMble, TOTUIUBO, BOJHbIE peCypChI.

9 KJIACC

BeinecTBo M xXuMHueckasi peakius

[Mepuoguueckuii 3akoH. [lepuoauueckasi cUCTeMa XUMHUYeCKUX 3jeMeHToB /[I. U.
MengeneeBa. CTpoeHHMe aTOMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWHW CBOMCTB XHWMHUUYECKHUX
3/IeMEHTOB TIEPBBIX TPEX TMEepHO/IOB, Kaaus, KajabLUsl U WX COeJUHEHUM B COOTBETCTBUM C
TMOJI0)KeHHEeM 371eMeHTOB B [leproiuueckol cucTeMe U CTPOEHUEeM UX aTOMOB.

CtpoeHue BelleCTBa: BUbl XWUMMWUECKOM CBSI3U. TUMbl KPUCTAJJIMUECKUX PeIIETOK,
3aBUCUMOCTh CBOMCTB BelljeCTBa OT TWIA KPUCTa/VIMYeCKOW peléTKM U BUJa XUMUUECKOMN
CBSI3U.

Knaccudukaysi 1 HOMeHK/aTypa HeOpraHWueCKuX BellecTB. XUMHYecKhe CBOWCTBa
BellleCTB, OTHOCSLIMXCS K Pa3/MuUHbIM K/acCaM HeOpraHWYeCKuX COeJMHEeHWM, TeHeTHYecKast
CBSI3b HEOPraHUUeCKUX BellleCTB.

Knaccudukanys XMMUYeCKUX peakLyil M0 pa3/jMyHbIM TpU3HaKaM (110 YMCIYy U COCTaBy
yuaCTBYIOIIIMX B peaklUM BeIlecTB, IO TeraoBoMy 3(d@ekTy, M0 H3MeHeHUI0 CTereHel
OKUCJIEHUS] XUMUUYECKUX 3JIeMEHTOB, 10 OOpaTHMOCTH, O Y4YaCTHIO KaTajau3aTropa). JK30- U
SHZI0TepMHUYECKHUe peakLjii, TepMOXUMUYEeCKHe YpaBHEHUS.

[ToHsATHE O CKOPOCTHM XUMHUYeCKOUW peakuuu. [ToHsiTe 06 oOpaTMMbBIX M HEOOpPaTUMBIX
XUMHYECKUX peaklusix. [IoHATHMe O TOMOTreHHbIX U TeTepOreHHbIX peakuusx. [loHsiTHe O
kataimse. [loHsiTve O XWMHWUeCKOM paBHOBeCcHMH. PakTOpbl, BIUSIOL[ME HAa CKOPOCThb
XUMHUYECKOW PeakLU U MOJI0KEeHNe XUMUYeCKOTO PaBHOBECHSI.



OKUC/INTE/IbHO-BOCCTAHOBUTE/IbHBIE  PeaKIM, 3eKTPOHHBIA 0asiaHC OKHC/IUTe/bHO-
BOCCTaHOBUTEebHON peakluu. CocTaBieHHWe YpaBHEHUW OKUC/IUTE/bHO-BOCCTAaHOBUTE/IbHBIX
peakLii ¢ UCIOIb30BaHUEM MeTOZa 3JIeKTPOHHOTO OaaHca.

Teopusi 3/1€KTPOMTUUECKON [JUCCOLMALIMN. DJIEeKTPOIUTHI U He3/eKTPOauThl. KaTUOHBI,
aHUOHBI. MexaHW3M [UCCOLMALIUM BelecTB C pa3/MUHbIMU BUJAMH XUMHUYECKOM CBSI3U.
Crenenb auccoruaiui. CUbHbIE U C/1a0ble 37IeKTPOJTUTHI.

Peakijun MOHHOTO OOMeHa. Y CJIOBUSI TIPOTEeKAaHHUsSI peaKl[Mii MOHHOTO oOMeHa, TOoJHble U
COKpall|éHHble MOHHBbIE ypaBHeHMs peakiui. CBOWCTBa KHUCJIOT, OCHOBAHWW U COJleU B CBeTe
TipeZicTaB/ieHud 00 3/IeKTPO/MTHYECKON auccouualuy. KauecTBeHHble peakiid Ha WOHBI.
[ToHsiTHE O TUAPONM3E COMEM.

Xumuueckuii 3kcnepumeHm:

O3HAaKOMJIEHHE C MOJe/sSIMA KPUCTA//IMUECKUX PelIETOK HeOopraHUuecKHUX BeleCTB —
MeTa//IOB M HeMeTa/uiloB (rpadura M aaMasa), CJOXKHBIX BelleCTB (XJ0pua HaTpus),
WCCeJoBaHMe 3aBUCHMOCTH CKOPDOCTHM XMMMUECKOM peakLiyd OT BO3JEeMCTBUSI Pa3IMUHBIX
(hakTOpOB, HCCe0BaHUE 3/IEKTPOIPOBOAHOCTH PacTBOPOB BeLIEeCTB, Mpoliecca AUCCOLMaLrn
KUCJIOT, Iesioueli U coseli (BO3MOXKHO WCIIO/b30BaHUE BH/EO MaTepuasoB), IpOBejeHre
OTBITOB, WITIOCTPUPYIOIUX TPU3HAKU TPOTeKaHWsl peakLyii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BbiZieieHMe ra3a, o0Opa3oBaHHe BOJbI), OIBITOB, W/UTFOCTPUPYIOLIUX TPUMephI
OKUCJ/IUTeTbHO-BOCCTAHOBUTE/IbHBIX peaklyii (TopeHue, peakLUu pPas3/ioXKeHUs, COeJUHeHNs),
pacrio3HaBaHWe HeOpraHWYeCKUX BeLecTB C IOMOLbI0 KaueCTBEHHBbIX peakLUii Ha HOHBI,
pellieHre KCIiepUMeHTabHbIX 3a/au.

HemeTanibl 1 MX COeJUHEHUA

OOb1jasi xapakrepucTuka rajgoreHoB. OcOOeHHOCTH CTpPOEHHUsI aTOMOB, XapaKTepHbie
crenieHU okuciaeHus. CTpoeHWe U (U3MUeCKWe CBOMCTBA MPOCTHIX BeLeCTB — TajlOreHOB.
XyMHyecKue CBOMCTBAa Ha IpUMepe Xjopa (B3aMMOZEUCTBHe C MeTa/ulaM{, HeMeTa/ulaMu,
mjesiouamu).  Xmnoposogopos. ConsiHas KWUC/A0Ta, XUMHUeCKHe CBOWMCTBA, MOIy4YeHHe,
rpuMeHeHue. [leiicTBUe XJi0pa U XJIOPOBOZOPO/la Ha OPraHU3M 4YesioBeKka. BakHelle X/10pu/bl
Y MX HaxOoXX/leHre B TIpUpo/e.

OObijast  xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapaKTepHble CTereHW okucieHus. CTpoeHue M (u3MuecKre CBOMCTBAa MPOCTBIX BeIeCTB —
KHUCJIOpOZia Y Cepbl. AJIJIOTPOIHbIe MOAW(UKALIMA KHUCI0pOJa U cepbl. XUMHUYECKUe CBOWCTBa
cepbl. CepoB0o/IOpOA, CTpoeHUe, GuU3UUecKMe U XUMHUuUeckuhe cBoucTBa. OKCHZABI Cepbl Kak
rpeJiCTaBUTeM KUCIOTHBIX OKCUJoB. CepHasi KMC/IOTa, ¢U3MUeCcKre U XUMHUUeCcKue CBOMCTBa
(obume kKak TMpejCTaBUTeNs] Kjaacca KUCIOT U creluduueckrde). XUMHYeCKde peakLuy,
Jie>kale B OCHOBE TPOMBIIIEHHOTO Criocoba ToyueHus CepHOM KUCIOoThL. IIpumeHeHue
cepHoit KucoTel. Cou cepHoM KHUCIOThI, KaueCTBeHHasi peakiius Ha Cy/abgaT-uoH. HaxoxaeHue
ceppl U e€é coelVHeHWM B TipUpofe. XHUMHUUECKOe 3arpsi3HeHHe OKpyJKarolled cpefbl
COeMHEHUsIMU Cepbl (KUC/IOTHBIE ZOXKW, 3arps3HeHre BO3ZyXa U BOZOEMOB), CIIOCOOBI €ro
rpe/l0TBpaLLeHUS.

OO01jas  xapakTepucThKa 371eMeHTOB VA-rpymnmbl. Oco0eHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble CTelleHU OKHWC/eHus. A30T, paclpocTpaHeHWe B TIpuUpojie, (usnueckue u
XUMHUecKHe cBoricTBa. Kpyrosopor a3ota B nprpoje. AMMHaK, ero (pusnueckre U XMMHAYecKue
CBOICTBa, MoMy4yeHue U npumeHeHre. Comu aMMOHUS, UX (U3UUeCKHe U XMMUUeCKe CBOMCTBa,
rnpuMeHeHue. KauecTBeHHas peakius Ha MOHbl aMMOHUA. A30THas KUC/I0Ta, eé IojyyeHue,
¢usnyeckre UM XUMHYeCKWe CBOMCTBa (0Oljue Kak TIpeACTaBUTeNsi Kjacca KHCIOT U
creruduyeckue). Vcnonb3oBaHMe HUTPATOB W COJie aMMOHHMS B KaueCcTBe MUHepaIbHbIX



ynobpeHuii. XvMuueckoe 3arpsisHeHHe OKpYsKarollled cpefibl COeZJMHeHUsIMU a30Ta (KHUCIOTHbIe
JOKY, 3arpsi3HeHMe BO3[yXa, MOUBbI U BOZOEMOB). Pocdop, amIoTporiHble MOAUGUKALUU
¢docdopa, dusnueckre u xummuueckue cBoiictBa. Okcug ¢ocdopa (V) u pocdopHas KucnoTa,
¢usnyeckrie M XUMHUECKHe CBOMCTBa, nosyueHuwe. Vcrosnb3oBaHue (ochaToB B KauecTBe
MHHEePaJbHBIX Y/[00peHU.

OOmiasi xapakTepucThka 37eMeHTOB IV A-rpymnmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble CTeleHU OKUC/IeHUs. YTJIepoZ, al/loTpOlHble MOAU(YKALMK, paclipOCTpaHeH e B
nipupo/ie, pu3nuecKre ¥ XUMUUeCKre CBOMCTBA. Aficopbuusi. KpyroBopor yriiepoza B pupoge.
Okcuaibl yraepoja, Ux pusnuueckrie U XMMHAYeCKHe CBOMCTBA, [|eHCTBHe Ha »KUBble OPraHU3MBbI,
TojlyueHre ¥ NpUMeHeHHe. DKoJlornyeckre 1npobsiembl, CBsi3aHHbIe C OKcHoM yriepoga (IV),
rurore3a ri100a7bHOTO TIOTETIeHUs K/IMMaTa, TTapHUKOBBIN 3¢ (heKT. YTosbHas KUC/IOTa U eé
CconMu, WX (U3MUecKMe M XUMHUUeCKHe CBOMCTBa, MojyuyeHHWe W TNpuMeHeHue. KauecTBeHHas
peakiuss Ha KapOoHaT-woHBL ~ Vcrosmb3oBaHWe  KapOoHaTtoB B ObITy, MeauiuHe,
MIPOMBIIJIEHHOCTU U CeJTbCKOM XO035HCTBe.

[TepBoHauasnbHble MOHATHS 00 OpraHMYeCKMX BelljecTBaX Kak O COeJMHEHHUsX yrjepoja
(MeTaH, 3TaH, 3TWIeH, aLeTWIeH, 3TaHOJ, [JMLEPUH, YKCycHas Kuciorta). [IpupogaHble
WCTOUHWKH YT7IeBO/IOPOJIOB (yrosib, TIPUPOJHBIN ra3, HedTh), TPOAYKTHI WX TepepabOTKu
(6beH3uH), UX poJib B OBITY 1 NIPOMBILIEHHOCTH. [ToHATHE 0 610/IOrMUecKy Ba)KHbIX BellleCTBax:
Kupax, Oenkax, yrineBojax — ¥ WX DOJM B JKU3HM 4YesjiOoBeKa. MaTepuasbHOe eJMHCTBO
OpraHuYecKUx U HeopraHMUeckKux CoeZMHeHUM.

KpemHuii, ero ¢Qusmueckue M XUMHUeCKUe CBOMCTBa, MOAyYyeHHe U TIpUMeHeHUe.
CoemuHeHuss KpeMHHUsi B mipupoge. OOuiue mipenctaBieHuss o6 okcuge kpemuusi (IV) u
KpeMHUeBOM KucaoTe. CUIMKAThI, UX UCTI0/Ib30BaHKe B OBITY, B TIPOMBIIJIEHHOCTU. BaxkHelive
CTPOMTe/IbHbIE MaTepuasibl: KepaMHKa, CTeK/IO, I[eMeHT, 0eToH, >kene300eToH. IIpobiembl
6e30MacHOT0 UCTOMb30BaHMS CTPOUTE/ILHBIX MaTePHaioB B TIOBCEIHEBHOM JKU3HU.

Xumuueckuii 5KcnepumeHm:

n3yyeHre 00pasl[0B HEOPraHWYeCKHX BeIleCTB, CBOWCTB COJISIHOW KHCJ/IOTHI, TIPOBeJjeHHe
KauyeCTBEHHBIX peaklWii Ha XJIOPUJ-WOHBI M HaOJII0ieHre TIPU3HAKOB WX TPOTEKaHWUsl, OIIBITHI,
oTpakarolye (pUsnuecKre U XMMHUYeCKHe CBOMCTBA IajloreHOB U UX COeJUHEeHUM (BO3MOXKHO
WCII0/Ib30BaHME BHZIEOMAaTepHasaoB), O3HAKOMJeHHe C obpas3namMu XJIOpUAoB (TajoreHUIoB),
O3HaKOM/IeHHe C obpaslaMu cepbl M €€ coeJUHEeHUsIMU (BO3MOXXHO HCIIO/Ib30BaHKe
BU/leOMaTepuanoB), HabmojeHWe Tipoljecca OOyraMBaHMSI — caxapa I0J,  JleHCTBHEM
KOHLIEHTPUPOBAaHHOUW CePHOW KHCJIOThI, M3ydeHHe XMMHUYeCKHUX CBOWCTB pa30aBieHHON CepHOM
KUCJIOThI, TIPOBe/leHre KaueCTBEeHHOM peakLuM Ha CyjabdaT-uoH U Habo/ileHue TMpU3HakKa eé
MpOTeKaHusl, 03HaKOMJ/IeHWe C (PU3MYeCKUMM CBOWMCTBaMHU a30Ta, ¢ocdopa U UX COoeAUHEHUMN
(BO3MOYKHO MCTIOTb30BaHKe BHU/[eOMaTepHUasoB), 00pa3ijaMu a30THBIX U POCHOPHBIX yAoOpeHui,
rojyuyeHve, cobOupaHue, paclo3HaBaHWe U U3y4yeHHWe CBOMCTB amMuaka, IIpOBefleHue
KaueCTBeHHbIX peaklUidi Ha HOH aMMOHMA U (ocdhaT-WOH M H3yuyeHHe T[IPU3HAKOB UX
MpOTeKaHUsl, B3aUMO/IefiCTBYe KOHLIEHTPHPOBAaHHON a30THOW KHCJIOThI C Me/ibl0 (BO3MOXKHO
WCTI0/Ib30BaHMe BH/leOMaTepuasnoB), U3ydyeHHe Mojeslell KPUCTal/IMuecKuX pelléToK anamMasa,
rpadura, ¢ysiepeHa, O3HaKOM/IEHHMe C TIPOLeCCOM aCcopOIMK pacTBOPEHHBIX BeIeCTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM IPOTHBOTrasa, MojydyeHre, coOupaHue, pacrio3HaBaHye
U M3yueHHe CBOMCTB YIJIEKHCJIOTO ra3a, MpoBejieHNe KaueCTBeHHbIX peakiui Ha KapOoHaT u
CU/IMKaT-UOHbl M W3ydyeHHe TPU3HAKOB WX TIPOTEeKaHHWs, O3HAaKOMJIEHHWEe C TpOAYKLuei
CWIMKAaTHOW TIPOMBIILIJIEHHOCTH, pellleHHe 3KCTiepUMeHTalbHbIX 3aZlau 10 TeMe «BakHeiiiue
HeMeTa/Ulbl ¥ UX COeIUHeHUsI».



MeTanabl M UX COeJUHEHUS

OO1jasi  XapakTepUCTHKa XWMUYECKHWX 37eMEHTOB — MeTa/UIOB Ha OCHOBAHWU WX
nonoxeHus B [Tepuoanueckoit cucteMe xumuuyeckux 31eMeHToB [1. V. MeHiesieeBa U CTpoeHUst
atomoB. CTpoeHue MeTa/uIoB. MeTa/umueckass CBfI3b U MeTa/l/IMyecKass KpUCTa/uIMuecKasi
peliéTKa. DJIEKTPOXUMUUECKUM psifi HanpsbDkeHWd MeTa/uioB. dusnueckue U XUMUUECKHe
cBoiicTBa MeTasuioB. OO1me crnocoObl MomyueHus: MeTasuioB. [ToHsATHE O KOPPO3WM METaslIoB,
OCHOBHbIe CITOCOOBI 3aIUThI UX OT KOppo3uH. CIiiaBel (CTalb, YYTYH, AIOPATFOMUHUMN, OPOH3a) 1
UX TIPUMEHeHHeE B ObITY U TIPOMBIIIIEHHOCTH.

[TTenounHble MeTasuIbl: OJ0KeHUe B [lepuofnueckoi cucTeMe XMMUYEeCKUX 3/1eMeHTOB /1.
N. MeHpeneeBa, CTpOeHMEe WX aTOMOB, HaXOXKJeHWe B mpupoje. Pu3nueckre U XUMHUYECKHe
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuAbl U TUIPOKCU/bI HATpUs U Kanusd. [IpruMeHeHMe
1[e/I0YHBIX META/IJIOB U UX COeIUHEHUM.

[IleouHO3eMeNlbHbIE MeTas//Ibl MarHuii W Kanbl[Uh: Tono)keHWe B Ilepuoauyeckoit
CcUCTeMe XUMHUeCKux 3jemeHTOB [I. 1. MeHpeneeBa, CTpoeHHe KWX aTOMOB, HaxXxOXK/eHHe B
npuposie. du3nueckre U XUMUUECKHe CBOMCTBA MarHusl U Kaiblivsd. BakHelillne coefvHeHHs
KasbIus (OKCUJ, TUAPOKCHZ, COJTH). ZKECTKOCTb BOJBI M CITIOCOOBI €€ yCTpaHeHHS.

AnmoMmuHMI: To/IoKeHWe B [lepuoguueckod cucTeMe XUMHYeCcKUX 3iemeHTOB /1. U.
MeHpienieeBa, CTpOeHHe aToOMa, HaxOXAeHHe B npupoje. Pusnueckre U XMMHUYeCKHe CBOWMCTBA
anmoMuHUs. AMdOoTepHbIe CBOMCTBA OKCH/IA Y TU/IPOKCH/IA a/TFOMUHUSI.

Keneszo: nonoxenwe B Ilepuognueckol cucreMe XUMHUECKHUX »3yeMeHToB [I. U.
MeH/ienieeBa, CTpOeHUe aTOMa, HaxoXJeHUe B rpupoze. Prsnueckre U XUMUUECKHEe CBOMCTBA
kene3a. Okcuppbl, Tuapokcugsl U comu xenesa (II) u xenesa (III), ux cocras, cBOWCTBa M
ToJIyYeHue.

XumuuecKutl IKcnepumeHm:

O3HaKOMJIeHHe C oOpa3laMu MeTa/yioB U CIUVIAaBOB, WX (PU3WYeCKUMH CBOWCTBaMH,
M3yyeHHe pe3y/lbTaTOB KOPDPO3UMM MeETalJIoB (BO3MOKHO MCIIO/b30BaHWE BUZEOMaTepUasioB),
0COOEHHOCTEN B3aMMO/IEHCTBHUS OKCHA Ka/IbIUs U HaTPHs C BOZOM (BO3MOYKHO HMCIIO/Ib30BaHHE
BHJleOMaTepuaoB), UCCIe0BaHUe CBOMCTB J>XECTKOWM BOJpbI, Mpoliecca TOpeHUs jkejie3a B
KUC/IOpoZle  (BO3MOJKHO — MCIO/b30BaHWE  BH/JEOMAaTepuasoB), TMPU3HAKOB TMPOTEKaHUs
KaueCTBEHHBIX peaklUil Ha MOHbI: MarHusl, Kajiblivs, aJlOMUHUSA, LIWHKA, kene3a (II) u >kenesa
(I1), menu (II), HaO/MOAEHME U OMMCAHME MPOLIECCOB OKpAIllMBaHUS TIaMeHH MOHaMU HaTpus,
Ka/iusl U Kanblivsg (BO3MOXKHO UCIIO/b30BaHWe BH/ieOMaTepuasoB), UCC/eoBaHe aM(OTepHbIX
CBOMCTB T'MIPOKCH/iA a/TFOMUHUS U TUIPOKCH/A LIMHKA, pellleHre SKCIepUMeHTa/lbHbIX 3a/iau 1Mo
TeMe «BarkHelIlMe MeTasulbl U UX COeJMHEHUS».

XuMus ¥ OKpyKamwlinas cpeaa

BemectBa ¥ mMaTepuanbl B ITOBCeJHEBHOW JKU3HU yesioBeKa. besonacHoe HcIionb30BaHue
BelleCTB M XUMMUECKMX peakuuii B ObITy. [lepBas TOMOILb TIpU XUMHUECKHUX OXKOTax Hu
OTpaBJIEHUSIX.

XyMHUUeCKoe 3arpsi3HeHre OKpYrKarolllei cpefibl (MpeJenbHasi J0MyCcTUMasi KOHLIeHTpaLys
BelrecTB, fanee — [1/]K). Pojib XUMHHY B pellieHUH KOJIOTHUECKUX ITPOOIeM.

Xumuueckutl s3kcnepumeHm:

r3yueHre 00pa31j0B MaTepuasioB (CTEKJIO, CTUIaBbl META/IIOB, TOJIMMepHbIe MaTepHaJIbl).

MesicnpeomemHble c853U

Peanu3anusi MeXXnpeMeTHbIX CBsI3€M MPU U3yUeHHWH XUMUHU B 9 Kjlacce OCYLLeCTB/ISeTCS
yepe3 WCIO/Ib30BaHHWE KaK OOIMX eCTeCTBeHHO-HAayUHBIX TIOHSITUH, TaK M TIOHSTHH,
SIBJISFOLMXCS] CACTEMHBIMHU /151 OT/le/IbHBIX [PeMeTOB eCTeCTBEHHO-HAYyUHOT' O L[MKJ/Ia.



OO1mye ecTeCTBEHHO-HayYHbIe TIOHATHS: Hay4HbIM (aKT, THUIOTe3a, 3aKOH, TeOopus,
aHaIW3,  CHHTe3,  KjJacCU(HKALMSA,  TEepUOAUYHOCTb,  HaO/IO/eHWe,  SKCIePUMEHT,
MO/Ie/TMpPOBaHue, U3MepeHte, MOJieJTb, SIBJIeHHe, TaPHUKOBLIA 3Q(eKT, TeXHOJIOTHs, MaTepHaJIbl.

du3vka: MaTepHs, aToOM, 93JIEKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IW/, W30TOIIbI,
PaJM0aKTUBHOCTh, MOJIEKY/a, 3JIEKTPUUECKWM 3apsi, TIPOBOJHHUKH, IOYTIPOBOHUKH,
[V3IeKTPUKY, (DOTO3/IeMEHT, BeL[ecTBO, Teslo, 00BEM, arperaTHoe COCTOSTHME BeIecTBa, ras,
pacTBOp, paCTBOPUMOCTb, KDUCTA/UTMUECKasi PpeIIETKa, CIUIaBbl, (U3MYecKde BeTUYUHBI,
eIMHULIBI U3MePeHUsi, KOCMHUUECKOe TIPOCTPAHCTBO, TIaHeThl, 3BE3/1b1, CoHIIE.

Buosiorus: dorocuHTes, ApixaHue, Ouocdepa, 3KOCHUCTeMa, MHHepasibHbIE YA0OpeHWs,
MHKDO3/IEMEHTBI, MAKPO3JIEMEHTBI, TUTATe/TbHbIE BEIIleCTBa.

leorpadus: armocdepa, ruzapocdepa, MHUHepasibl, TOpPHble TIOPOJbl, TIOJe3HbIE
HCKOTIaeMble, TOTIJTMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUA ITPOI'PAMMBI 110 XM HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUS TIPOTPAaMMbI OCHOBHOTO 00Iriero o6pa3oBaHUs
JTIOCTUTAIOTCS B XO/le 00yUeHUs] XMMUU B e[JUHCTBE yueOHOM M BOCITUTATeTbHOM /1€ Te/IbHOCTH B
COOTBETCTBUM C  TPAJULMOHHBIMM  DPOCCUWCKAMHU  COLMOKY/IBTYPDHBIMH M JIyXOBHO-
HPaBCTBEHHBIMH 1[€HHOCTSIMH, TIPUHSTHIMHU B 00IIleCTBe TMpaBU/IaMM M HOPMaMH TOBe/[eHUS U
CTIOCOOCTBYIOT MpOLieCccaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI M COLMA/IM3alK 00yUaroIuxCsl.

JINYHOCTHBIE pe3y/abTaThbl OTPa’KalOT TOTOBHOCTb OOYYAKOILUXCS DPYKOBOJCTBOBAThCS
CUCTeMOM TIO3UTUBHBIX LIEHHOCTHBIX OPUeHTalliii M pacCIIMpeHre OIfbITa [esTeJlbHOCTU Ha eé
OCHOBe, B TOM UHCJIe B UaCTU:

1) naTpuoTHYeCKOro BOCIUTAHUA:

1[eHHOCTHOTO OTHOIIIEHUs] K 0TeUeCTBeHHOMY KY/IbTYPHOMY, UCTOPUUYECKOMY U HayYHOMY
Hac/ento0, TIOHMMaHWs 3HaueHWs XUMUYeCKOW HayKd B JKW3HM COBPEMEHHOro OOIIlecTBa,
CrocoOHOCTH BJIaZIeTh JOCTOBepHOW MH(MOpMaIell O TepeloBbIX JOCTM)KEHUSIX M OTKPBITHUSX
MHUPOBOW M OT€UECTBEHHOW XWMHHM, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAHUAX 00 yCTpOMCTBe
MHpa U 00111ecTBa;

2) rpa)k/JaHCKOro BOCIUTAaHUA:

Tpe/iCTaB/eHus] O COLMaZbHBIX HOpPMax U TIPaBWIAaX MEK/IMUHOCTHBIX OTHOIIEHUNA B
KOJIJIeKTHBe, KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTH B 00IIIeCTBEHHO  TI0JIe3HOM,
yueOHOMCC/IeI0BaTe/TbCKOM, TBOPUECKOW W JIPYTMX BHAX [esTeJIbHOCTH, T'OTOBHOCTU K
pa3Ho00pa3HOi COBMECTHOM ZiesiTe/IbHOCTH TIPU BBITIOJIHEHHUHY yueOHbBIX, [T03HaBaTe/IbHBIX 3a/ad,
BBIMTOJIHEHUM XUMHUYECKUX SKCIIeDUMEHTOB, CO3ZlaHUM Y4eOHBIX TIPOEKTOB, CTpPeMJIeHUs K
B3aMMOITIOHUMAHHIO U B3aMMOIIOMOIIMA B TIPOLIeCCe 3TOW yueOHOM [1esiTe/TbHOCTH, TOTOBHOCTU
OLIeHMBAaTh CBOE TIOBeJleHHe M TIOCTYMKM CBOWX TOBapUillell C TMO3WIMM HPaBCTBEHHBIX U
TIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOC/Ie/ICTBU IMOCTYIIKOB;

3) HeHHOCTH HayYHOr0 TMO3HAHUSA:

MHPOBO33peHUeCKhe TIpeJCTaB/eHHss O  BellleCTBeé UM  XUMHUECKOW  peakLuH,
COOTBETCTBYIOL[e COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKW W COCTaB/SIOIIME OCHOBY [/l
MOHMMaHWsS  CYIIIHOCTM HayyHOW KAapTHUHbI MHpa, TpeACTaBleHus 00 OCHOBHBIX
3aKOHOMEDHOCTSIX Pa3BUTHSI MPHUPO/IbI, B3aMMOCBSI3AX YesioBeKa C TIPUPOAHOM Cpefioi, 0 poJiu
XUMUU B TTO3HAHUU 3THUX 3aKOHOMEPHOCTeH;

ro3HaBaTe/lbHble MOTHBBI, HarlpaB/ieHHble Ha IIO/TyUeHHe HOBBIX 3HAHWUK IO XUMHH,
HeoOXofMMble [T OObsSCHEHWs HAO/0/jaeMbIX TPOLIECCOB U sIBJIEHW, T103HABAaTebHOM,
MHGOPMAIIMOHHOM M UUTATeIbCKON KY/IbTYPhl, B TOM UHC/Ie HAaBLIKOB CAaMOCTOSITe/TbHOM pabOThI
C yueOHBIMU TeKCTaMH, CIIPABOYHOM JIUTEpaTypOH, JOCTYIHBIMU TeXHUUECKUMM CpeZCTBaMHU
MHGOPMAILMOHHBIX TeXHOJIOTHIA;

WHTepeC K 00y4YeHHIO W TI03HAHWIO, JIF0OO3HATeNBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
camoo0pa30BaHuI0, MPOEKTHOW U MCC/IeI0BATeTbCKON [1esTeIbHOCTH, K 0CO3HAHHOMY BBIOODY
HaTpaB/IeHHOCTH U YPOBHSI 00yueHUs B Ja/bHEeHIeM;

4) dpopMupoBaHUSA KYJIbTYPHbI 3/[0POBbS:

OCO3HaHWe 1[eHHOCTHM J>KW3HH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 37I0POBbI 00pa3 >KU3HW, OCO3HAHWE TMIOC/Ie[ICTBUH W HENpUSTHe BpPeIHbBIX
MpUBBIUEK (YyTOTpeb/ieHUsI a/KoroJisi, HapKOTHKOB, KYypeHUs), HeoOXOAMMOCTH COOJIIO/[eHus



npaBua Ge30macHOCTU TpU OOpallleHuM C XUMUUECKMMM BelleCTBaMU B OBITY U peasibHOU
JKU3HY;

5) TPyAOBOro BOCIIUTaHHUA:

VHTepeC K MPaKTUUeCKOMY M3yUeHHI0 Npodeccuil U TpyZa pa3uyHOro poja, yBakeHue K
TPYZy U pe3yibTaTaM TpPYZAOBOW [esiTeIbHOCTH, B TOM UHC/JIe Ha OCHOBe IpPUMEHEeHUs
NpeAMeTHbIX 3HAaHWW 10 XWUMWH, OCO3HaHHBI BBIOOD WHAWBUAYalTbHOW TpPaeKTOPUU
NpoJl0/DKeHUsT 00pa3oBaHUsI C Y4Y6TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTHM K XUMUH,
00IIIeCTBEHHBIX MHTEPECOB U TMOTPeOHOCTEH, YCrelHoH MpodecCUOHATBHON AesaTeNbHOCTH U
Pa3BUTHS HEOOXOJUMBIX YMEHHIA, TOTOBHOCTb a/JalITUPOBATHLCS B IMPOQeCCHOHATBHOM Cpe/ie;

6) 3K0/10rM4ecKoro BOCHUTaHMA:

5KOJIOTMUeCKH ILjesiecoobpasHoe OTHOLLeHHe K MPUpo/e KakK UCTOUHMKY JKU3HU Ha 3eMmie,
OCHOBe eé CyIlleCTBOBaHHUS, TOHMMaHWe LIeHHOCTU 3[,0pOBOro M Oe3ormacHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOLIeHWe K COOCTBEHHOMY (M3UYeCKOMY M TICUXHUUECKOMY 3/]0POBBIO,
0CO3HaHHe 1IeHHOCTH coO/Io/ieHNs paBu/ 6e301acHOro MoBefieHNst Y paboTe C BelllecTBaMy,
a TaKKe B CUTYyaLUsiX, YTPOJKalOLIMUX 3/10POBBI0 U JKU3HU JIFOZel;

CTMIOCOOHOCTH TIDUMEHSITh 3HaHUs, TOJydaemble MPU W3YUeHWH XUMHU, AJIST PelleHUs
3a/ja4, CBA3aHHbBIX C OKpY’Karolljel NPUPOJHOM Cpefoi, AJ1s1 TOBBILLIEHUS] YPOBHS 3KOJIOTMUeCKON
KYJIbTYPbl, 0CO3HaHUsI I7100a/bHOTO XapakTepa 9KOJIOTMUeCKUX MpobsieM U MyTel MX pelleHUs
N0Cpe/ICTBOM METO/I0B XMMHH, 3KOJOTMYEeCKOr0 MbIIIEHUs], YMEeHUs] PYyKOBO/CTBOBAThbCS MM B
ro3HaBaTebHOM, KOMMYHUKAaTUBHOM U COLIMA/IbHOM MPaKTHKe.

METAIIPEAJMETHBIE PE3YJ/IBTATbBI

B cocTtaBe MeTanpefMeTHBIX pe3y/lbTaTOB BbIJESAIOT 3HauMMble /s (POPMHUPOBaHUS
MHPOBO33peHusi 00ljeHayuHble MOHSATUS (3aKOH, TeOopusi, MPUHLIMII, TUINOTe3a, (akKT, CUCTEeMa,
TIpOLIeCC, SKCIIePUMEHT U /Ipyroe.), KOTOpPble UCIOJB3YIOTCS B eCTECTBEHHO-HAYUHBIX YueOHBIX
rpeMeTax U MO3BOJISIIOT HA OCHOBe 3HAaHWM U3 3TUX MpeAMeToB (pOpMHUPOBaTh Mpe/iCTaBlIeHHe O
L[eJIOCTHOM Hay4YHOM KapTWHe MHpa, U yHUBepcasbHble yueOHbIe ZelicTBUS (TT03HABaTesbHbIe,
KOMMYHHUKAaTHUBHbIE, PETY/STHBHBIE), KOTOphle obecrieunBaroT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITe/IbHOMY IJIAHHPOBaHMIO M OCYIIeCTBJIEHUIO YueOHOM JlesiTe/TbHOCTH.

ITo3HaBaTe/IbHBIE YHUBepPCa/IbHbIe yUeOHbIe /eiiCTBUSA

Bba3oBsble joruyeckue JelCTBUA:

YMEHUs MCIO/b30BaTh IIPUEMBI JIOTMYECKOrO MBIIIEHUS TPU OCBOEHMU 3HaHUWM:
pacKpbIBaTb CMBICI XWMUYECKHUX TIOHATHM (BblJensATb WX XapaKTepHble IPU3HAKH,
yCTaHaB/MBaTh B3aMMOCBSI3b C [JPYTUMHU TIOHSTUSMH), UCIIO/Ib30BaTh TIOHATUS AJIs1 00BsICHEHUS
OTAe/bHBIX (DaKTOB M sIBJIeHWM, BbIOMpAaTb OCHOBAaHMSI U KpUTepUH [ KjaccuduKaluyu
XUMHYECKHUX BelleCTB U XUMHUYeCKUX peakliii, yCTaHaB/IMBaTh IPUUMHHO-CJIE/ICTBEHHbIE CBSI3U
MeXXIy 00beKTaMy U3y4eHHsl, CTPOUTh JIOTHUeCKHe PacCy>KIeHus (MHAYKTUBHbBIE, 1elyKTUBHbIE,
T10 aHAJIOTHK), Aie/laTh BbIBOABI U 3aK/IFOUEHMS;

yMeHue MPUMEHSTh B IpoLiecce MO3HAHUS MOHATUSA (TpefMeTHble U MeTarlpeMeTHEbIe),
CUMBOJIMUECKHe (3HaKOBble) MOJe/M, HWCIoJb3yeMble B XUMWHM, TpeoOpa30oBbIBaThb MIMPOKO
NIpYMeHsieMble B XMMHUM MO/je/IbHble TpeJ/iCTaB/IeHus] — XMMUYEeCKU 3HaK (CMMBOJ 3/leMeHTa),
XxUMuueckass (GopMyna ¥ ypaBHeHHWe XMMHYeCKOW peakUud — TIpU pelleHnd ydyeOHO-
MO3HaBaTelbHbIX 33aady, C YYETOM 3TUX MOJENbHbIX [pe/CTaB/Je€HUN BBIBISATL U
XapaKTepu30BaTh CYIleCTBeHHblE TPU3HAKU HM3yyaeMbIX OOBEKTOB — XMMHUECKHX BeLeCTB U
XUMUUECKUX peaklyi, BBISABIATH 00IMe 3aKOHOMEePHOCTH, TPUYUHHO-C/Ie/ICTBEHHbIE CBS3U U
MPOTHMBOPEUMs B U3yuyaeMbIX MPOLeccax U sIBJIeHUSIX.

Ba3zoBble ncciefoBaTe/1bCKUe AeHCTBHA:



YMEeHHEe HCII0/Ib30BaTh TMOCTaB/IeHHbIE BOTMPOCHI B KaueCTBe WHCTPYMEHTa TO3HaHWs, a
TaKke B KauyeCTBeé OCHOBBI [jis (POPMHUPOBAHHUS TUIIOTe3bl TI0 TIPOBEPKe TPaBUIbHOCTH
BBICKA3bIBaeMbIX CY)XK[eHUH;

nproOpeTeHre OMbITa T0 TUIAHWPOBAHWIO, OPraHW3allid W TIPOBEJIEHUI0 YUeHUUeCKUX
9KCTIepUMEHTOB, YMeHUe Hab/roaTh 3a XO/[0OM MpOoLiecca, CaMOCTOSITe/TbHO TIPOTHO3UPOBATh €ro
pe3ynbTat, GopMy/aMpoBaTh O0OOIEHHST W BBIBOZABI 10 pe3yjabTaTaM IPOBEAEHHOIO OIbITA,
HCCJIelOBaHUsl, COCTaB/ISATh OTUYET O TIPO/ie/IaHHOM pabore.

Pabora ¢ uadopmanmeii:

yMeHMe BbIOMpaTh, aHa/IM3UPOBaTh Y UHTEPIIPeTUPOBATh MH(GOPMALIMIO Pa3/IMUHbIX BHIOB
1 opM Tpe/ICTaB/IeHUs], TT0/y4aeMyr0 U3 pa3HbIX UICTOUHMKOB (HayYHO-TIOMY/IsIpHast TUTepaTypa
XAMHUUECKOTO CO/Iep)KaHus, CIpaBOYHbIe T10co0Ousi, pecypchl VHTepHeTa), KPUTHUECKH
OLIeHUBAaTh MPOTHBOPEUUBYIO M HEIOCTOBEPHYIO MH(POPMALHIO;

yMeHHe TIPUMEeHSITh pa3/IMuHble MeTO/bI U 3arpOChI TIPH TIOMCKe U 0TOope WHbOpMaLUu U
COOTBETCTBYIOIIUX JJAHHBIX, HEOOXOAMMBIX /sl BBITIOJTHEHHS yueOHBIX U IM03HABaTe/TbHbIX 3a/1a4
oripe/le/IEHHOrO THUIIA, TpUOOpeTeHHe orbiTa B 00/7aCTH MCMO/B30BaHUSI WHGOPMALIMOHHO-
KOMMYHHUKATUBHBIX TeXHOJIOTUM, OB/IaJieHhe KY/IbTYPOU aKTUBHOT'O MCITO/Ib30BaHUSI PA3/IMYHbIX
TIOMCKOBBIX CHCTEM, CaMOCTOSITE/IbHO BbIOMpaTh ONTHUMAaMbHYI) (OpMYy TpeJCTaBIeHus
vHboOpMallMd U WITIOCTPUPOBATh pelllaeMble 3alaull HEeC/IOKHBIMH CXeMaMH, JuarpaMMami,
npyrumu popmaMu TpadvKe U MX KOMOUHALIASMUY;,

yMeHHe WCI0/Ib30BaTh M aHaJIM3UpOBaTh B Tporiecce yueOHOW M WMCC/Ie/[0BaTeTbCKON
J1esiTe/IbHOCTH MH(OPMAI[UIO O BIMSIHUM TIPOMBIILIZIEHHOCTH, CeJTbCKOT0 X03sCTBa ¥ TPAHCIIOPTa
Ha COCTOsIHUE OKPYKarollield IPUPOJHOM CpeJbl.

KoMMyHMKaTHBHbBIE yHUBepCa/IbHbIe yueOHbIe /|efiCTBHA:

yMeHUs 3ajjaBaThb BOINpOCHl (B XxoJe JAuanora U (WiM) [AUCKYCCHMH) TIO CYIIeCTBY
obcy>kmaeMoli Tembl, (HOPMY/THUPOBATH CBOW TIPEJIOKEHUS] OTHOCHUTE/IbHO — BBITIOTHEHUS
Trpe/ljIoyKeHHOM 3a7jauy;

yYMeHUSI TIPe/ICTaB/ISTh TIOJTydeHHbIe pe3y/IbTaThl T03HABATETbHOM [1eSiTe/TbHOCTH B YCTHBIX
Y THMCbMEHHBIX TEeKCTaX; [e/laTb TIPe3eHTallui0 Ppe3y/bTaTOB BbITIOJIHEHUS XUMHUYECKOTO
JKCcriepuMeHTa (71ab0paTOPHOTO OMbITa, JIabopaTOpHOM paboThl MO MCCAeJOBAaHHUI0 CBOWCTB
BeIeCTB, y4eOHOTO MPOeKTa);

yMeHHsI Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHMKAMH B COBMECTHOM TO3HAaBaTeJbHON U
HCCIIeI0BaTe/IbCKOW IesITe/IbHOCTA TIPY pellieHMM BO3HHWKAKIIMX Tpo0/ieM Ha OCHOBe YdéTa
001X WHTEepPecoOB W COT/acOBaHUS TO3ULMHK (00CyXHeHHs, 0OMeH MHEHHSMH, «MO3TOBbIe
IITYPMbI», KOODJMHALMSI COBMECTHBIX /I€HCTBUM, OMNpe/ie/ieHHue KPUTepHeB T0 OLleHKe KauecTBa
BBITIOJTHEHHOM paboThI U pyTHe).

PerynaTuBHbIE YHUBePCA/TbHBIE YUeOHbIe JeHCTBUS:

yMeHHe CaMOCTOSITeJIbHO OTpe/ie/isiTh Lielu JesiTe/TbHOCTH, TIIaHUPOBaTh, OCYILeCTBIISATS,
KOHTDOJIMPOBATh W TIpU HeOOXOAMMOCTH KOPPEKTHPOBaTh CBOK JesTebHOCTb, BbIOMPATh
Hanbonee 3ddekTuBHBIE CrocoObl  pemieHWss y4yeOHBIX W TO3HABAaTe/JLHBIX  3a7au,
CaMOCTOSITE/IbHO COCTABJISATh WM KOPPEKTUPOBAThH TPEJIOKEHHBbIM aJrOpUTM [IeHCTBUM TIpU
BBIMOJIHEHUM 33laHUN C YYETOM T[IOJIyYeHUS HOBBIX 3HaHUM 00 H3yuyaeMbIX OOBEKTax —
BEIIIeCTBaX U PeaklWsiX, OLIEHMBATh COOTBETCTBHE TIOTYUE€HHOTO pe3y/bTaTa 3asiBJI€HHOU LeJH,
yMeHHe UCI0/Tb30BaTh ¥ aHA/IM3UPOBATh KOHTEKCTHI, TIpe/ijlaraeMbie B YCJIOBUU 3aJaHUMA.

INPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe mNpegMeTHBIX pe3y/JbTaTOB [0 OCBOEHHIO O00SI3aTeNIbLHOTO COZI€PKaHUS,
yCTaHOBJIEHHOTO JIaHHOW (ezepasbHOM paboyeld MporpaMMoi, BbIIESIOT: OCBOEHHBIE



oOyuarol[UMHUCST HaydHble 3HaHUS, YMEHWS U CIOCOObI [eWCTBUM, crieldduyeckye s
MpeMeTHON 00/1acT «XUMUs», BUJbl [1€ATEJLHOCTH TI0 TIOTyUYeHHI0 HOBOTO 3HAHUS, €ro
WHTepIpeTaryy, Mpeodpa30BaHUI0 ¥ IPUMEHEHHUIO B PAa3/IMUHBIX YUeOHBIX Y HOBBIX CUTYalUsIX.

K konIy obyueHusi B 8 Kyacce mpeMeTHbIe pe3y/bTaTbl Ha 0Aa30BOM YpPOBHE [[OJIKHBI
oTpakaTh C(HOPMHUPOBAHHOCTD y 00YUarOIINXCs YMEeHUM:

PacKpbIBaThb CMBICJ OCHOBHBIX XMMWYECKUX MOHSATUW: aTOM, MOJIEKy/a, XUMUUYeCKUN
3/IeMeHT, TIPOCTOe BeIlecTBO, CJI0OXKHOe BelllecTBO, CMech (OJHOpOAHAas U
HEOJJHOPOZIHasA), Ba/leHTHOCTb, OTHOCHTE/JIbHas aTOMHas W MOJeKy/sipHas macca,
KO/IMYeCTBO Bel[eCTBa, MOJIb, MOJIIpHasi Macca, MaccoBasi J0js XUMHYeCKOIo
jjIeMeHTa B COeIMHEHWM, MOJISIPDHbIM 0OBEM, OKCHZ, KHCIO0Ta, OCHOBaHHUe, COJib,
3/1eKTPOOTPULIATEILHOCTD, CTeTeHb OKUC/IeHUs], XUMHUUecKasi peakLusi, Kiaccudukarus
peakLyii: peakL[uM COe/IMHeHNs], peaKLMy pa3/ioyKeHUs], peakLiU1 3aMellleHls], peakLiiy
oOMeHa, 9K30- ¥ SHZ0TePMUYECKHe Peakiu, TeryioBou 3pdekT peakiuu, spo aToMa,
3JIeKTPOHHBIN C/IOM aToma, aTOMHasi opbuTtanb, pajuyCc aToMma, XMMHUUecKas CBSi3b,
MOJIIpPHAasi U HeNoJIsIpHasi KOBaJIeHTHasi CBsSi3b, MOHHAsl CBSI3b, MOH, KaTHMOH, aHWOH,
pacTBOp, MaccoBasi 014 BelljeCTBa (MPOLIeHTHas! KOHL|eHTpaL|si) B paCcTBOPE;
WJITIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XWUMWUECKUX TOHSITUM U TIPUMEHSITb 3TH
TIOHSITHUS TIPU OTMCAHUM BeIeCTB U UX MpeBpalleHul;

WICTI0/Ib30BaTh XHMMHYECKYH) CHUMBOJIMKY [i/Isl COCTaBleHUs (OpMy/a BelllecTB U
YPaBHEHUN XUMUUECKUX peakiui;

OTIpe/ie/IATh BaJIleHTHOCTb aTOMOB 3/IEMEHTOB B OWHApHBIX COeJUHEHUsIX, CTereHb
OKWC/IEHUsI 3/IEMEHTOB B OWHApHBIX COeIWHEHMSIX, TPHUHA/J/Ie)XKHOCTh BeIIeCTB K
orpeJieIEHHOMY KJ/acCy CoeJWHeHWM 10 (opMmysiaM, BUJ XUMHUUYECKOW CBSI3U
(KOBaneHTHasl ¥ MOHHAs) B HEOPraHMYeCKUX COeJMHEeHUSX;

packpeiBaTh cMbIC] [lepuoguueckoro 3akona [. M. MeHzeneeBa: 1eMOHCTPUPOBATh
MOHMMaHWe MepUuoAMYeCKON 3aBUCUMOCTU CBOMCTB XMMHUUECKHX 3JIEMEHTOB OT UX
nosioxkeHus1 B [lepmojuueckoil cucTeMe, 3aKOHOB COXPaHEHHsI MacChl BelLeCTB,
TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/IIPHOTO yUeHus1, 3aKoHa ABOTra/ipo;

OTNUChIBaTH W XapaKTepu3oBaTh TabmmuHyro ¢dopmy Ilepuoguueckol CUCTEMBI
XUMHUUECKUX 3JIeMEeHTOB: pa3/idyaTh TMOHSTUSI «rJaBHasi moArpymnmna (A-rpymmna)» u
«mobounass moxarpynma (b-rpymma)», Masele W Oosibliie  T€pUOJBI, COOTHOCHUTH
0003HaueHUs], KOTOPble UMeloTCs B Tabsuile «[lepuoanueckast CUCTeMa XUMHUECKUX
ssmemenToB [I. . MeHzeneeBa» C YMC/IOBBIMM XapaKTePUCTUKAMHW CTPOEHUSI aTOMOB
XUMUUYECKUX 37eMeHTOB (COCTaB W 3apsifi sapa, o0Ijee UHC/IO 3/eKTPOHOB U
pacrpe/iesieHre UX T0 371eKTPOHHBIM CJI05IM);

K/accuuIMpoBaTh XUMUUECKUe 37IeMeHThbl, HeopraHuyeckue BelllecTBa, XMMUUecKre
peakuyy (M0 YMC/Iy M COCTaBy Y4yacCTBYIOIIMX B peakLMM BeLecTB, M0 TEeIJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMMChIBaTh) OOIIME XUMHUYECKHe CBOWCTBA BEILECTB Pa3/IUUHBIX
K/IaCCOB, TIOATBEp)KJas  ONuCaHWe TpUMepaMu  MOJIEKYJISIPHBIX ~ YpaBHEHHWH
COOTBETCTBYIOLIUX XUMUYECKUX PeakLvi;

TIPOrHO3UPOBaTh CBOMCTBA BEILECTB B 3aBUCUMOCTM OT UX KaueCTBEHHOI'O0 COCTaBa,
BO3MOJKHOCTH MPOTEKaHUsI XUMUUeCKUX MpeBpalljeHri B Pa3/IMYHbIX yC/I0BUSX;
BBIUUCJIATh OTHOCUTE/IBHYIO MOJIEKY/ISIDHYIO U MOJISIDHYIO MacChl BellleCTB, MaCCOBYHO
JI0JIF0 XMMUYeCKOro 3/ieMeHTa 1o (opMysie coeJUHEeHHsl, MaCCOBYIO JIOJIO BelljeCTBa B
pacTBope, MPOBOJUThL PACUYETHI 10 YPaBHEHHIO XMMUUECKON peakLuy;



IIPUMEHSTh OCHOBHbIE OIlepaliiy MbICUTEIbHOU [esiTe/IbHOCTH — aHalv3 U CUHTe3,
cpaBHeHue, 00001ieHre, CHCTeMaTH3alio0, KIaCCU(HUKALIMIO, BbISB/IEHHEe TTPUYMHHO-
C/Ie[JICTBEHHBIX CBf3€M — JJIs U3yUeHUsl CBOWCTB BEIeCTB U XMUMHWUECKUX peakLvy,
ecTeCTBeHHO-Hay4yHble ~ MeTOJbl  TO3HaHWS  —  HaO/ofeHue,  W3MepeHue,
MO/le/IMpOBaHue, SKCIIepUMEHT (peaslbHbI U MbIC/IEHHBIN);

C/lefloBaTh TpaBW/laM  [10JIb30BaHUSI XMMWYECKOM TMocyZioli M 1abopaTOpHbBIM
obopyzoBaHueM, a Takke IpaBWIaM oOpalljeHHs] C BeljeCTBaMM B COOTBETCTBHU C
MHCTPYKLIMSIMU T10 BBITIOJTHEHUIO 71a00pPaTOPHBIX XUMUYECKHX OIBITOB TI0 MOJTyYeHUI0
U cobupaHrio ra3000pasHBIX BelecTB (BOZOpOZa W KHCIOPOJA), NPUTOTOB/IEHHIO
PacTBOPOB C Onpefe/l1éHHOM MaCCOBOU /l0JIel paCTBOPEHHOIO Bell|eCTBa, [JIaHUPOBaTh
Y TIPOBOJUTH XMMHUYeCKHe 3KCIIePUMEeHTHI 110 pPaclio3HaBaHHIO PacTBOPOB Ille/l04eld U
KHC/IOT C TIOMOLL{bIO0 UH/IMKAaTOPOB (J1akMyC, (heHOA(TaIenH, MEeTUIOPaHX U Apyrue).

K KoHIily oOyueHHs B 9 K/iacce TpeJMeTHbIe pe3y/bTaThl Ha 0a30BOM YpPOBHE /10JKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH ¥ 00YUaIOL[UXCS YMEHUM:

PacKpbIBaTb CMBIC/I OCHOBHBIX XMUMHWUECKUX TMOHATHUM: XMMHUYECKUM 3JIeMEHT, aTOM,
MOJIeKYyJ1a, UOH, KaTUOH, aHUOH, TIPOCTOe BeljeCTBO, C/I0’KHOe Bell|eCTBO, Ba/IeHTHOCTD,
3/1IeKTPOOTPULIATE/IBHOCTD, CTeIeHb OKUC/IeHUs, XMMUYecKas peakLus, XUMHU4ecKas
CBSI3b, TETUIOBOM 3deKT peaki[uH, MOJIb, MOJIIPHBIA 0OBEM, PacTBOP, 3JIEKTPOJIHTHI,
He3/IeKTPO/IUThI, 37eKTPONMTHYEeCKas [UCCOLMalivsl, peakLUM MOHHOro obMeHa,
KaTajM3aTop, XUMHUUYeCKOe paBHOBecHe, oOpaThMble W HeoOpaTHMble peakKLHH,
OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHbIE  peakLud,  OKUC/IWTesb,  BOCCTAHOBUTEJIb,
OKHUC/IeHWe U BOCCTaHOBJIEHHE, a/JIoTpoNus, aM(OTepHOCTb, XWMHYeCKas CBS3b
(KoBasleHTHasi, WOHHAas, MeTas/uIMyecKas), KpUCTa/J/IMueckas pellfTKa, KOpPpO3Us
MeTa/UIOB, CIUIaBbl, CKOPOCTb XUMMUECKOW peakLUM, I[pefebHO J[OIyCTUMast
KoHLeHTpauus IT/IK BerjecTsa;

W/TIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMUMMWUECKUX TOHSATUN U TMPUMEHSITh 3TU
TIOHATHS [IPU OITMCAHWM BellleCTB U UX NpeBpallleHNl;

UCMO/Ib30BaTh XUMHWUYECKYI0 CHMBOJIMKY JJ/Is1 COCTaBjleHHUss (GOpMy/ BelecTB U
YPaBHEHUM XUMUUECKUX peaklui;

Olpefie/iiTb Ba/leHTHOCTb U CTeNeHb OKUCJIeHUS XUMMWUeCKUX 3JIeMEHTOB B
COeIMHeHUAX pas/IMUHOIO COCTaBa, IIPUHAJJIEKHOCTh BeLeCTB K OIpefe/éHHOMY
KJIacCy COe/IMHeHWH 1o (opmy/aam, BHJ XMMHUYECKOW CBsi3W (KOBasjeHTHasi, MOHHas,
MeTa/ulnyecKas)) B HeOpraHUuYeCKUX COeJUHEHHUsX, 3apsii HMOHa II0 XWMHUYeCKOn
¢dopmyrne, xapakrep cpefbl B BOAHBIX pacTBOpPaX HeOPraHWYeCKUX COeJMHeHWUM, TUI
KPUCTa//INYeCKOM pelléTKU KOHKPETHOT'O BellleCTBa;

packpsiBaTb cMbIC [lepuoanueckoro 3akoHa /[l. V1. MeHjeneeBa U JeMOHCTPUPOBATh
ero NOHMMaHHUe: OMMChIBaTh U XapakTepu3oBaTh TabanuHyto ¢opmy Ileproguueckoit
CUCTeMbl XMMHUYECKUX 5/IEMEHTOB: pa3/vuaTb IOHATUS «JlaBHasi mnogrpynmna (A-
rpynma)» W «mnobouHas moarpymma (B-rpymma)», Manble W Oofblive TIEPUOABI,
COOTHOCUTh 00O3HaueHWs, KOTOpble WMEIOTCS B IepuoAMYecKoil Tabmuie, ¢
YMCJIOBBIMUA XapaKTepUCTUKaMHA CTPOEHHMSI aTOMOB XMMHYECKHUX 3/71eMeHTOB (COCTaB U
3apsii si/ipa, oblijee YKC/I0 3/IeKTPOHOB U pacripe/iesieHHe UX IO 3JIeKTPOHHBIM CJIOSIM),
00bsACHATH OO0IMe 3aKOHOMEDHOCTH B M3MEHEHWM CBOWCTB 371eMEHTOB M UX
COeJJMHEeHUM B IIpeJiesiaXx MasbIX IepyuoJ0B U IJIaBHBIX MOATPYMI C YYETOM CTPOEHUS
VX aTOMOB;



K/1accuULMpoBaTh XUMUUECKHEe 37IeMeHThbI, HeOpraHuyeckue BellecTBa, XMMUUecKre
peakiuu (M0 YMC/Ay M COCTaBY YYacTBYIOIIMX B Peaki[uM BeLeCTB, IO TEeIIOBOMY
3¢ deKTy, 1Mo U3MeHeHHUIO CTerleHel OKHUCIeHUsI XUMUUeCKUX 3JIEMeHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) 0OIMe U crenudUyeckre XUMUYECKHe CBOMCTBa
TIPOCTBIX U CJIO’KHBIX BeIlleCTB, MOATBep)KAasi OMcaHre MpUMepaMHu MOJIEKY/ISPHBIX U
VIOHHBIX YPaBHEHWM COOTBETCTBYIOLIMX XUMHUYECKUX peaKLny;

COCTAaB/ISITh YPaBHEHUSI 37IeKTPOJIUTUYECKON AUCCOLIMALIMM KUCIOT, 11ie/IoUeid U coJiel,
TIOJTHBIE W COKpAIIEHHbIe YDaBHEHUS peaki[iii MOHHOTO 0OMeHa, ypaBHeHUsI peakLvi,
TO/ITBEPXK/JAIOIUX  CYI[eCTBOBAaHUE TeHeTUYeCKOW CBA3M MeXAY BellleCTBaMH
Pa3/IMYHbIX KJ/1aCCOB;

PAaCKpbIBaTh CYIIHOCTh OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX peakluii MOoCpeCTBOM
COCTaBJIeHUsI 3/IEKTPOHHOTO OaslaHca 3TUX peakLyii;

MIPOrHO3UPOBaTh CBOMCTBA BeI[eCTB B 3aBUCUMOCTH OT WX CTPOEHUs], BO3MOXXHOCTH
MpOTeKaHWsl XMMUUeCKUX MpeBpallleHuid B Pa3/IMUHBIX YCIOBUSX;

BBIUMC/ISITH OTHOCHUTE/IbHYIO0 MOJIEKY/ISIPHYIO U MOJISIPHYHO MAacChl BellleCTB, MacCOBYIO
JI0JI0 XUMHUYECKOT0 371eMeHTa 110 (hopMyrie coeJMHEHUs], MaCCOBYIO [J0JII0 BeIllecTBa B
pacTBope, NMPOBOAUTb PACUETHI 110 YPAaBHEHUIO XUMHUUYECKOU peaklivy;

cobnofaTh TpaBW/a TOMb30BaHUS XUMUYECKOW ToCyZiod U 1abopaTopHBIM
obopyzoBaHHeM, a Take TpaBWIa OOpalleHWs C BeIleCTBAMH B COOTBETCTBHM C
WHCTPYKLIUSIMH T10 BBITIOJTHEHHIO JTaD0PAaTOPHBIX XUMHUECKUX OIIBITOB I10 TTOTYUYE€HUIO
¥ cobupaHMIo ra3000pa3HbIX BellleCcTB (aMMHUaKa U yrIeKUC/I0ro rasa);

TIPOBO/IUTL peakiUU, TMOATBePKAaloIe KaueCTBeHHbIN COCTaB Pa3/IMUHBIX BeleCTB:
pacrio3HaBaTh OMBITHBIM MyTEM XJIOpUA-, OpoMuz-, woaun-, kapbonar-, docdar-,
CWIWKAT-, CcynbhaT-, TUAPOKCHUJ-UOHBbI, KaTMOHbI aMMOHHS U WOHbI U3yUEHHBIX
MeTaJlJIOB, TIPUCYTCTBYIOIIME B BOAHBIX PaCTBOpax HeOpraHMUeCKUX BeIllecTs;
MIPUMEHSITb OCHOBHbIE Ofepaljii MbICUTE/NLHOU [1eATebHOCTU — aHa/li3 U CHUHTe3,
cpaBHeHHWe, 0000IlleHHe, CHUCTeMaTH3al|i0, BbISIBJIEHHe TPUUYUHHO-CIIe/[CTBEHHbIX
CBs3€M — /Ui U3yUeHHs CBOMCTB BeleCTB U XWMHUECKUX peaklyi, eCTeCTBeHHO-
HayyHble MeETOZABbl TI03HAaHWsS — HaO/roZieHWe, W3MepeHue, MO/e/IMpOBaHue,
9KCrepuMeHT (peasibHbll U MBIC/IEHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJ/TIACC
KommuyecTrBo yacoB
Ne HaumeHoBaHUe pa3/ie/ioB U OneKTpoHHbIE (1{U(PPOBHIE)
n/n TeM NMPOrpamMMblI Bcero Konrponeubie TIpakTiyeckue o0pa3oBarte/ibHbIE PecypChl
paboThI padoThI
Pa3pen 1. IlepBoHaua/ibHbIe XMMHAUYECKHE IOHATUSA
XuMust — BakHasi 00/1aCThb
11 eCTeCTBO3HaHUS U 5 9 bubmoTeka IIOK
TpaKTUUeCKOU JieaTeTlbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
12 BewiectBa 1 xviMmuueckue 15 1 bubmoreka IIOK
peakiu https://m.edsoo.ru/7f41837c
Nroro no pa3geny 20
Pa3pen 2. BaxkHeMIIde npe/CTaBUTE/TH HEOPraHUYeCKHUX BelleCcTB
21 Bo3ayx. Kucmopog. IloHsaTtue 6 bubmoTeka LIOK
00 okcugax https://m.edsoo.ru/7f41837c
99 Bopopog. [Tonsatre o g 1 Bubmoteka LIOK
KUC/IOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [ToHsITHE 00 c 1 1 bubmoTeka LIOK
) OCHOBAaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE K/1aCCBbI 1 1 1 Bubmoteka LIOK
HeOpraHUu4eCKUx CoeJMHeHUU https://m.edsoo.ru/7f41837c
Wtoro no pazgeny 30

Pa3pen 3. Ilepuoauueckuii 3akoH U Ilepuoguueckas cucteMa XuMuueckux 3/ieMeHTOB 1. V1. MeHnpeneeBa. CTpoeHHe aTOMOB.

Xumunueckasi cBsizb. OKHC/IMTE/TbHO-BOCCTAaHOBUTE/ILHbIE pPeaKuu




[TepuoiuecKuii 3aKOH U

31 [Tepuoauueckas crucrema 7 bubmoTeka [IOK
XUMHYeCKUX 37emeHToB [1. U. https://m.edsoo.ru/7f41837c
Menpeneesa. CTpoeHue aToMa

52| Oscnmeno ; Batimiorera 10K

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/TbHbIE PeaKIUU
Bubmoteka LIOK
Hroro o paspeny 15 https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 Bubmaorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

IMTPOI'PAMME




9 K/IACC

KonunyecTBo yacos JJIeKTPOHHBIEe
HaumeHoBaHMe pa3fe/ioB U TeM (udpoBbie)
Ne n/n KontposbHbie | IIpakTHyeckue
MporpaMMsbI Bcero oOpa3oBarte/bHbIE
paboThI paboThI
pecypchbl
Pa3pen 1. BemjecTtBo 1 XuMHUYeCKHe peakiiuv
11 [MToBTOpEHue U yriayb/ieHre 3HAHUH c 1 bubmioreka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1o OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnmoreka LIOK
) peakiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas JUCCOLaLIUS. 3 1 1 bubmmoreka IIOK
' XHMHUUeCKHe peakliy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro nio pasgeny 17
Pazgen 2. HemeTa/l/ibl M UX COeAUHEHUS
51 OO0111as XxapaKTepUCTUKa XUMHUUEeCKUX 4 1 bubmoteka LJOK
) snemeHTOB VIIA-rpymmsl. ['anoreHsl https://m.edsoo.ru/7f41a636
06
22| veweson ViAcrpynma. Cepa neé : biGnorera LIOK
) pyrirbL. T-€p https://m.edsoo.ru/7f41a636
Coe/JHeHUsI
06
23 snewertron VAcrpymis, Asor, dochop x| 7 ,  Bubmomea IOK
' PYTHIBL- ’ P https://m.edsoo.ru/7f41a636
coe/THeHUsI
OO0111ast XapaKTepUCTHKA ec
24 snewenton IVA Ty, Ynepos ; 1 , | BubmoresaLOK
' . PYFHBL. POA https://m.edsoo.ru/7f41a636
KPeMHUH U UX COeJUHeHUS
Wroro no pa3peny 25




Pa3zpen 3. Meranabl M UX COeJMHEHUSA

bubmioreka LJOK
3.1 06 7 4
HHe CBOMCTRA MeTaion https:/m.edsoo.ru/7f41a636
bubmmoreka LIOK
2 B 7| 1
3 @KHeUIIIMe MeTasl/Tbl U UX COeIMHeHUs 6 hitps:/m.edsoo.ru/7f41a636
Wroro no pa3peny 20
Pa3pen 4. Xumusa ¥ oKpy’kamwmias cpeja
4.1 BelectBa 1 MaTepuasbl B JKU3HH UeI0BeKa 3 bubmorexa LIOK
) . P https://m.edsoo.ru/7f41a636
Ntoro no paspeny 3
PesepBHOe BpeMmsi 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68







IIOYPOYHOE IVIAHUPOBAHUE

8 KVIACC
Ne KoimnuyecrBo yacoB Jlata JJIeKTpOHHBIE B (poOBHIe
B Tema YPOKa KOHTpOJIbeIe HpaKTI/l'-IECKI/Ie 06pa30BaTEJ1bele
n/n Bcero H3yueHH o
paboThI padoThI pecypchbl

1 [Ipegmet xvmuu. Posib XMy B 1 bubmoreka IIOK
>KU3HU yesioBeKa. Tesa v BelllecTBa https://m.edsoo.ru/ff0d210c

9 IToHnsiTHe 0 MeTo/jax MO3HAHUS B 1 bubmoteka LIOK
XUMUA https://m.edsoo.ru/ff0d227e
[MpakTueckast pabota Ne 1 «IIpaBuia

3 paboThl B 1ab0paTopuy ¥ MPUEMBI 1 bubmioreka LIOK
obpaiieHus ¢ 1abOpaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»

4 YucTeie BeljecTBa U cMecd. CriocoObI 1 bubnuoreka LIOK
pasfiesieHust cMecei https://m.edsoo.ru/ff0d26ca
[MpakTryeckast pabota Ne 2

5 «1£)a3,qe11eHHe cnlfjleceix’l (Ha mpumepe 1 Bubmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OUMCTKHY TTIOBAPEHHOU COJN)»
bubnoreka IIOK

6 ATOMBI 1 MOJIeKYTb1 1 https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKUe 371eMeHTbl. 3HaK1 1 bubmoreka LIOK
(cuMBOJIBI) XUMUUECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTbie U C/10KHBIE BelleCTBa 1 bubmuorexa LIOK

https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKY/ISIDHOE YYeHue 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH II0CTOSIHCTBA COCTaBa 1 bubnuoreka LIOK




BellecTB. XUMHUeckasi (hopmyia.
BasieHTHOCTh aTOMOB XUMHUUYECKUX

https://m.edsoo.ru/ff0d2eae

3/1eMeHTOB
1 OTtHOCUTe/IbHAs aTOMHas Macca. Bbubmoteka LIOK
OTtHocUTe/bHAsI MOJIEKY/IsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas fo/i1 XUMHAUeCKOro bubmioreka LJOK
37IeMeHTa B COeIMHEHUH https://m.edsoo.ru/ff0d350c
13 Kosmuectso BelectBa. Moib. Bbubmioteka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 dur3rUeCcKre U XUMUUeCKUe SIBJIEHUS. bubmioreka LIOK
XuMHueckasi peakiusi https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yC10BUs NIPOTEKAHUA bubmioreka LIOK
XUMHUUECKHUX PeaKIvi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUsI MaCChl BEILeCTB. bubmioteka LIOK
XuMHUUecKue ypaBHeHUsI https://m.edsoo.ru/ff0d3b88
BbruricieHust KOJiMyeCTBa, MacChl
17 BelljecTBa 10 ypaBHeHUsIM Bubmorexa LIOK
o https://m.edsoo.ru/ff0d5708
XUMHUUECKUX peakLuii
Knaccudukaiys XxuMuuecknx
18 peaKuI/H‘E) (COELI,II[I/IHEHI/IH Pa3o>KeHUst Bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — yUéHBbIN-
19 SHIMK/IOMeJUCT. Oﬁog]j.IEHI/Ie u Bubmiorexa LOK
B https://m.edsoo.ru/ff0d40c4
CcUCTeMaTH3allysl 3HaHUi
20 KonrpospHast pabota Nel o Teme bubmoreka LIOK
«BelljecTBa ¥ XUMHUUYECKHE pPeaKIui» https://m.edsoo.ru/ff0d4290
71 Bo3gyx — cmech rasos. CocraB bubmioreka LIOK

Bo37yxa. Kucsiopog — snemeHT u

https://m.edsoo.ru/ff0d448e




rpocToe BellecTBO. O30H

dusnuecKue U XUMHUYeCKHe CBOMCTBA

22 KUCI0poa (peakLyy OKUC/IeHus, Bubmiorexa LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTHe 06 OKcHmax
Crioco6bI 1osTyueHUst KUCIOPOAa B
23 nabopaTopuu ZIqHI)OMbILHIIerH(’)qCTI/I. Bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHuve Kuciopoga
TennoBoit 3ppekT XUMHUUeCKou
24 peaxkiuu, TMOHSITHE O bubmoteka LIOK
TepMOXUMHUECKOM ypaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y 9H/IOTEPMHUYECKUX PeaKI[UsX
Tonnvo (HeTh, yrosb U MeTaH).
25 3anH3HEIEI/Ie¢];O3,[[yyl;(a CII0COOBI iro Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
Tpe/I0TBpallleHusI
[MpakTueckasi pabora Ne 3 1o Teme
26 «I?IonyquHe u I(?_061/IpaHI/1e Bubmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHMCJIOPO/Ia, 3yueHue ero CBOMCTB»
97 Bopopon — 3nmemeHT U ipocToe bubmioteka LIOK
BelllecTBO. HaxoykaeHue B IpUpozie https://m.edsoo.ru/ff0d4dd0
78 dusnueckre U XMMHUUeCKre CBOMCTBA bubnoreka IIOK
Boziopojia. [IpumMeHeHue BoJopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KMC/IOTAX U COMAX Bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6nI TosTyueHusi BOAOPO/a B bubmioreka LJOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckasi pabora Ne 4 1o Teme Bu6miorexa LIOK
31 «[TonyueHuvie u cobupaHue BOA0OPO/a,

H3yueHue ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MouJisipHbIi 00BEM ra3oB. 3aKOH

bubmioreka LIOK

32 ABorajzipo https://m.edsoo.ru/ff0d542e
Borunciienust 00b6Ma, KoJIMuecTBa
33 Bell|ecTBa rasa Iio ero U3BeCTHOMY Bubmorexa LIOK
- https://m.edsoo.ru/ff0d55a0
KOJTMYeCTBY Bell[eCTBa WU 00BEMY
BbrurcieHusi 005MOB ra3oB 10
34 YPaBHEHUIO peakLii Ha OCHOBe Bubamorexa LIOK
B N https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIIEHUH Ta30B
35 du3nyecKre U XuMHUUYeCcKre CBOMCTBA bubmoteka LIOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuii. [ToHsiTHE 00 bubnuoreka LIOK
VMHJMKaTopax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTesb.
37 HacebimeHHbIe ¥ HeHaChIlLIeHHbIe bubmioteka LIOK
pacTBOpbl. MaccoBasi 10715 BellleCTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[TpakTrueckasi pabora Ne 5 1o Teme
«IIpurorosyieHre pacTBOPOB C bubnuoreka LIOK
38 . . o
onpe/ie/IEHHOM MaCCOBOM /1071 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO Bell[eCTBa»
39 KonrposeHast pabota Ne2 o Teme Bbubmioteka LIOK
«Kucnopoa. Bogopog. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Knaccudukaius, bubmioteka LIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
’ https://m.edsoo.ru/ff0d664e
aM(oTepHBIX OKCH/IOB
42 OcHOBaHHUsI: COCTaB, K/1aCCU(PUKaLUS, bubmioreka LJOK




HOMEeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TosyueHue U XMMHUYeCKHe CBOKCTBA bubnuoreka LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, Knaccuukarys, bubmmoreka LIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [MonyyeHre ¥ XMMHUYeCKre CBOMCTBa bubnuoreka LIOK
KUC/IOT https://m.edsoo.ru/ffO0dfee?
Comu (cpenHue): HOMeHK/AaTypa,
46 CHOCO((SI)I: ninyq)eHHﬂ XI/IMI/IIIZEKI/IE Bubmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
IMpakTrueckast pabota Ne 6. Perienue
47 SKCIepUMeHTa/IbHbIX 3aa4 10 TeMe Bubnuoreka LIOK
«OCHOBHBI€ KJ/IaCChl HEOPTraHUYeCKUX https://m.edsoo.ru/00ad9b7c
coeJUHEeHHU»
['eHeTHuecKasi CBSI3b Me
48 KjlaccaMu HEOpFaHI/IHEC;II(/'Iqu Bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
coelMHeHUI
49 O06o006111eH1e ¥ CCTeMaTH3aLKs bubmioteka LIOK
3HaHUM https://m.edsoo.ru/00ad9cb?2
KonrposeHast pabota Ne3 o Teme
50 "OCHEBHLIE KJII;CCI)I HeopraHuyecKux Bubmorexa LIOK
o https://m.edsoo.ru/00adSela
coelMHeHUI
51| xmaeeco e, onewaeo BGinorexa LOK
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHbIX 3/1eMEHTOB
[Teproayueckrii 3aK0H U Bu6morexa LIOK
52 [Tepuopuueckas cucreMa

XUMUUeCKUX 3y1eMeHToB [. U.

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




MeHgeneeBa

53 [Tepuoppl, rpyriribl, MOATPYIIIILI bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue aToMoB. COCTaB aTOMHBIX bubmmoreka LIOK
saep. V3oTormnbl https://m.edsoo.ru/00ada342
CrpoeHue 3/1eKTPOHHBIX 060n0quU Bu6miorexa LIOK
55 aToMOB 3/IeMeHTOB [lepuoanueckou
https://m.edsoo.ru/00ada6bc
cucremsl! [I. 1. Menzeneesa
XapakTeprucTUKa XUMUUeCKOT 0
56 3/IeMeHTa I10 ero MOJIOKEHUI0 B bubmioreka LIOK
[Tepuopnueckoii cucteme /1. 1. https://m.edsoo.ru/00ada824
MenpgeneeBa
3Hauenue [lepyoguyeckoro 3aKoHa
57 JlJI1 PAa3BUTHSI HAYKU Y TIPAKTUKU. [1. bubmioteka LIOK
N. MeHpeneeB — yuéHbIi, Mearor u https://m.edsoo.ru/00ada96e
rpaKIaHUH
Pe3epeHbiii ypok. O60011I€HNE U
58 CHCT[e)MaTszH;{ 3HaHI/II‘I/:Iu / bubmmorexa LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHasi paboTa
59 NonHas xumuueckas CBsi3b Bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 DJIEKTPOOTPULIATE/TBHOCTh aTOMOB bubmoreka LIOK
XUMHUUYECKHUX 3/IeMEeHTOB https://m.edsoo.ru/00adaab8
61 KoBasneHTtHas HenoJisipHas bubnuoreka LIOK
XUMHUUeCKasi CBSI3b https://m.edsoo.ru/00adaab8
bubmoreka LIOK
62 (CTereHs, OKHC/TeHHS https://m.edsoo.ru/00adae28
63 OKuC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE Bubmoteka LIOK




peakiuu https://m.edsoo.ru/00adb076
bubmioreka LIOK

64 OKucauTe/u ¥ BOCCTaHOBUTEIN 1 https://m.eds00.ru/00adb076
KonTtponbHas pabota Ned 1o Teme

65 «CTtpoenue atoma. XuMudeckas 1 bubmoreka LIOK
cBsI3b» / Becepoccuiickas https://m.edsoo.ru/00adb486
MpoBepoyYHasi paboTta

66 KoBaneHTtHas nosisipHasi XuMuueckas 1 bubmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
Pe3epBHbIil ypok. O006ITIeHME U

67 CUCTeMaTU3aLus 3HaHUM 110 TeMe 1 bubnuoreka LIOK
«CTpoeHne aToma. XuMuyeckas https://m.edsoo.ru/00ad9cb2
CBA3b»

68 Pe3epBHbIil ypok. O000ITIEHME U 1 bubmioteka LIOK
CUCTeMaTU3alusl 3HaHUM https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68
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9 K/IACC

KosmyecTBO 4acoB

JeKTpoHHbIe 1{u(poBbIe

1:;')“ Tema ypoka Beero KonTposnbabie | IlpakTHueckue 'IZ/I[:;:EHI/IH obpasoBaTe/bHbIE
padoThI paboThI pecypchbl
[Teproprueckuii 3aK0H.

1 [lepuopguueckas cucrema 1 Bubmoteka LIOK
XUMUUeCKUX 37ieMeHTOoB [. Y. https://m.edsoo.ru/00adb59e
MengeneeBa

, | mer— |

. https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEPUO/0B

3 Knaccudukaiys 1 HoMeHK/IaTypa 1 bubmoteka LIOK
HeopraHUuecKUX BelllecTB https://m.edsoo.ru/00adb7e2

4 Buibl XiMHUeCKOM CBSI3U U THTIbI 1 bubmioreka LJOK
KPHUCTa/UIMYeCKUX PelfToK https://m.edsoo.ru/00adbac6
KonTponbHas pabota Nel mo Teme

c «[ToBTOpEHUE U yraybIeHue 1 1
3HaHWUM OCHOBHBIX pa3ziesioB Kypca
8 knacca»

6 Knaccudukanys xuMuuecknx 1 Bbubmioteka LIOK
peakiui Mo pa3/IMYHbIM MpHU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsATHE 0 CKOPOCTH XUMUUECKON

7 peakLu. HOHHI’)FI/IE 0 FTOMOT'eHHBIX U 1 Bubamorexa LIOK

https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PeakLUsX
[ToHsATHE O XYMUUECKOM
8 paBHOBeCHU. PaKTOPbI, BIUSAIOLLIUE 1 Bubmiorexa LIOK
. https://m.edsoo.ru/00adc28c
Ha CKOPOCTb XUMHUUYECKOW peakLuu




Y TI0/I0)KEHUE XMMHUYEeCKOTro
paBHOBeCUsI

9 OKHCUTE/TEHO- Bbubmioteka LIOK
BOCCTaHOBUTe/IbHbIE PeaKLuU https://m.edsoo.ru/00adcade
Teopusi 371€KTPOIUTHUUECKON
10 ,ILI/ICEOLII/I&L(I/II/I.pCI/IJ'IBHBIe 1 cabbie Bubmorexa LIOK
https://m.edsoo.ru/00adcd68
3/1eKTPOJIUTHI
11 VoHHble ypaBHeHUs peakLyn Bubamorexa LIOK
https://m.edsoo.ru/00add448
XuMUYecKue CBOMCTBa KHUC/IOT U
12 OCHOBaHHI B CBeTe Mpe/CTaBlIeHUuN bubnuoreka LIOK
00 3/IeKTPO/IUTHUECKOU https://m.edsoo.ru/00add5d8
Juccouyanyn
XuMuYeckKue CBOMCTBA CoJiel B
13 CBeTe Tpe/iCTaB/ieHH 00 Bubmiotexa LOK
N https://m.edsoo.ru/00add8b2
3J1IEKTPOJIMTUYECKON AUCCOLMALU
14 [TonsiTHe 0 rUApOIU3e Coment Bubmiorexa LOK
https://m.edsoo.ru/00add9d4
15 O6o001eHre ¥ cucTeMaTH3arys Bubmoteka LIOK
3HaHUM https://m.edsoo.ru/00addd1?2
[MpakTryeckast pabota Ne 1.
16 <<1£)ELH€HI/IE 9KCHpepI/IMEHTaIII>HI>IX Bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/ia4»
KontponbHast pabota Ne2 1o Teme
17 «OJIeKTPOIMTHYeCKas bubmoreka LIOK
aucconyanys. XvuMUuueckue https://m.edsoo.ru/00addecO
peakly B paCTBOpax»
18 OO111ast XapaKTepUCTUKA rajoreHoB. bubnuoreka LIOK




XuMUYeckKre CBOMCTBa Ha MpUMepe
xJjiopa

https://m.edsoo.ru/00addfe2

Xnoposogopog. CossiHast KUC/IOTa,

bubmioreka LJOK

19 XUMHUUECKHe CBOIMCTBA, IOJIYUeHUe,
ya https://m.edsoo.ru/00ade104
TpYMeHeHHe
ITpakTrueckasi pabota Ne 2 110 TeMe

20 g p N * bubmoreka LIOK

«[ToyyueHue COJITHOM KUCJIOTHI,
e . - https://m.edsoo.ru/00ade348
H3yuyeHre eé CBOKMCTB»
BrruriciieHust o ypaBHEeHUSIM
21 XUMUUECKUX ealzp W, eC/IA OJVH Bubmiorexa [OK
DeaKHuH, A https://m.edsoo.ru/00ade488
13 peareHTOB /laH B U30bITKe

29 OO0111ast XapaKTePUCTHKA 3/IEMEHTOB bubmoreka IIOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnorponHbie MoAUGbUKALIMKU CEPBI.

73 HaxoxxzpeHue cepsl v eé bubmioreka LJOK
coelMHEHUH B TIPHUPO/eE. https://m.edsoo.ru/00ade64a
XvMHUeCcKre CBOUCTBA Cepbl
CepoBoopo/, CTpoeHue,

24 (bl/lznqe?mze?/l xnﬁmqecme Bubmiorexa IOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHasi KUC/IOTA,
9t o3 'qec E P ecKte bubmioteka LJOK
W3MUeCKHe U XUMHUUYeCKU
. https://m.edsoo.ru/00adea28
CBOICTBa, IpUMeHeHHe
XuMHUeckue peakiivu, jie)kaliye B
OCHOBE MPOMBIIIJIEHHOI'O CITIocoba
P . bubmioreka LIOK
26 I10/Ty4eHUsI CEPHOU KHUC/IOTEI.

XUMHUUECKOoe 3arpsisHeHue
OKpY>Karolllei cpe/ibl

https://m.edsoo.ru/00adec8a




COeJHEHUAMU CePbI

BbluriciieHre MaccoBo# 101

bubmioreka LIOK

27
BbIX0/]a MPOJIyKTa peakLun https://m.edsoo.ru/00adec8a
OO6111ast XapaKTePUCTHKA 37IEMEHTOB
VA-rpynnesl. A30T,

Py Bbubmioreka LIOK

28 PACHPOCTPAREHNE B HIPHPOAE, https://m.edsoo.ru/00adeea6
bu3rUecKre U XUMHUECKHe - )
CBOMCTBA
AMMMaK, ero pusrueckue u Bu6miorexa LIOK

29 i
FUMITICCKUE CBOUCTRA, HOMyHetie https://m.edsoo.ru/00adf004
Y IpUMeHeHre
I[MpakTrueckas pabota Ne 3 o Teme Bu6mioexa LIOK

30 «[TonyueHve aMMHakKa, U3ydyeHue https://m.eds00.ru/00adf180
€T0 CBOMCTB» — )

31 A30THas KUC/O0Ta, eé (hr3nueckue 1 bubnuoreka LIOK
XUMHUUECKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrionib30BaHWe HUTPATOB U COei
aMMOHUSI B KaueCTBe MUHePabHbIX Bubmorexa LIOK

32 obpeHuii. XuMuueckoe
yAOOD . https://m.edsoo.ru/00adf518
3arpsi3HeHue OKpY»Karollleil cpe/ibl
COeJJMHeHHsIMU a30Ta
docdop. Okcupa dhochopa (V) u Bu6mioexa [IOK

33 dhocdopHasi KucioTa, pusnueckue U https://m.edsoo.ru/00ad68a
XMMHYECKHe CBOWCTBA, IO/IyYeHue — )
Wcnonb3oBanue ¢ocdaToB B

34 KaueCTBe MHUHEPa/bHbIX bubmoreka LIOK

yo0peHuii. 3arpsi3HeHHe
TIPUPOAHOM cpe/ibl pochaTamu

https://m.edsoo.ru/00adfc20




Yrnepoj, pacrnipocTpaHeHHe B

35 npupoze, hpusnueckre u Bubmorexa LIOK
. https://m.edsoo.ru/00adfd9c
XUMUUeCKHe CBONCTBa
Oxkcuapl yriaepoaa, ux ¢usuueckue
Y XUMUUYeCKHe CBOMCTBA.
36 OKonoruueckue rmpooieMbl Bubmiorexa LOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKCH/IOM yT/iepoia
av)
. bubmoreka LIOK
37 YToMbHas KHC/IOTa 1 e€ Cory https://m.edsoo.ru/00ae006c
I[MpakTueckas pabota Ne 4 1o Teme
n "[losiyyeHue yryieKMc/Ioro rasa. bubmoreka IIOK
KauecTBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HuoH"
[TepBoHava/ibHBIE TOHATHS 00
39 oplPaHquCKHX BellleCTBax Kak 0 Bubamorexa LIOK
https://m.edsoo.ru/00ae054e
COeIMHeHUsX yraeposa
. bubmoteka LIOK
40 KpemHuit 1 ero coeauHenns https://m.edsoo.ru/00ae080a
IMpakTueckast pabota Ne 5.
a1 PelieHuve s3KkcriepyuMeHTa/IbHbBIX Bbubmioteka LIOK
3a/1au 110 TeMe «BakHetiie https://m.edsoo.ru/00ae0bf2
HeMeTaJl/bl ¥ UX COeJUHEHUSI»
KontponbHas pabota Ne3 1o Teme
42 «Ba>K[1)JeI7ILHI/Ie lk)IeMeTaJUHaI U UX Bubmiorexa LOK
https://m.edsoo.ru/00ae0e18
coeJvHeHUA»
43 OO011jas1 XapaKTepPUCTHKA bubmoteka LIOK

XUMHNYeCKHUX 3/IeMEeHTOB —

https://m.edsoo.ru/00ael103e




MeTas1oB. MeTannnyeckasi CBsi3b U
MeTal/In4yeckasi Kpucrauiiyeckas
peméTka. Pusnueckue CBOMCTBA
MeTaJlJiIoB

XHUMHUUeCcKre CBOMCTBa METa/lJIOB.

bubmoreka IIOK

a4 SHeKTpOXHI\quECKHﬁ PAA https://m.edsoo.ru/00ael156
HarpspKeHU MeTasljioB
O61mue criocoObl TOTy4YeHust
o | e e, e
PeAKIH, eCITH OJJH H3 DEATEHTOR https://m.edsoo.ru/00ael156
COJIEP>XKUT TIPUMECU
46 [ToHsiTHe 0 KOPPO3UM MeTaJIJIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ael1278
bubmioreka LJOK
47 LHenounere Merae! https://m.edS(])_}).ru/Oan14b2
48 OKcupl U TUAPOKCUIBI HATPUS U bubmoreka IIOK
Kanusa https://m.edsoo.ru/00ae14b?2
49 [[ler0uHO3EMeEJIBHBIE METa/I/IbI — bubmioteka LJOK
KaJIbL[U{ U MarHui https://m.edsoo.ru/00ael15e8
50 Bakneliiie coeJuHeHUsT KabLysl Bubmiorexa LOK
https://m.edsoo.ru/00ae15e8
51 0606U;(6HI/IE Y CUCTeMaTH3aI[us
3HaHUM
59 JKécTKOCTBb BOJIBI M CITOCOOBI eé bubmmoreka IIOK
yCTpaHeHUst https://m.edsoo.ru/00ae1886
53 [TpakTueckasi pabora Ne 6 1o Teme bubmioreka LIOK

"JKECTKOCTb BOABI U METObI eé

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




yCcTpaHeHus"

. bubnuoreka LIOK
>4 ATTIOMHHHH https://m.edsoo.ru/00aelc64
55 AwmdoTepHbIe CBOMCTBa OKCU/a U bubmmoreka LIOK
TUAPOKCH/IA https://m.edsoo.ru/00aelc64
bubmioreka LJOK
>6 7Kereso https://m.edsoo.ru/00ae1d86
57 OKcuppl, TUAPOKCUBI U COTU bubmoreka LIOK
xene3a (II) u »xene3a (III) https://m.edsoo.ru/00ae35e6
cg O600111eHKe ¥ CUCTeEMAaTH3alUs
3HaHUM
[MpakTryeckast pabota Ne 7.
59 Pemienne skcriepymMeHTaIbHBIX bubmoteka LJOK
3a/1au 110 TeMe «BakHetiie https://m.edsoo.ru/00ae3de8
MeTaJlIbl U UX COeJUHEeHHSs»
BbruriciieHusi o ypaBHEHUSIM
XUMUUECKUX peakLii, eciv OivuH
60 13 PeareHToB /laH B U30BITKE WU bubmioteka LIOK
COZIep’)KUT TIpUMecH. BrrurciieHus https://m.edsoo.ru/00ae1750
MacCOBOM 10U BBIXO/]a TIPO/IYKTa
peakiuu
61 O06o006111eH1Ee ¥ CCTeMaTH3aLUs
3HaHUU
KontponbHast pabota Ned 1o Teme
62 «Baxknei1me MeTaNIbl U UX
coeJHEeHUA»
63 BeljectBa 1 matepuassbl B bubmioreka LIOK

HOBCE,[[HEBHOﬁ JKHM3HH 4yejIOBeKa

https://m.edsoo.ru/00ae3f50




XUMHUUECKOoe 3arpsi3HeHue

bubmioreka LIOK

o4 OKPY>Karolllei cpejibl 1 https://m.edsoo.ru/00ae4270
65 Posb xvmMuu B pelieHUn 1 Bbubmioteka LIOK
9KOJIOTUYeCKHX TIpobiemM https://m.edsoo.ru/00ae4270
66 Pe3epeHbiii ypok. O60011I€HNE U 1 bubmoreka LIOK
crCTeMaTu3al[ysi 3HaHUM https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbiii ypok. O6001IeHIE 1 1 Bubmioteka LIOK
CcHCTeMaTu3als 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O006ITIEHME U 1 bubmoreka LJOK
cHUCcTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/IMYECKOE OBECIHEUEHVE OBPA3OBATE/IBHOI'O
ITPOIIECCA
OBSI3ATE/ILHBIE YUEBHBIE MATEPHAJIBI /11 YUEHUKA

Xumwst. 8 kiacc: yueb. ayist obieobpa3oBartesibHbIX yupexxaenuii / O.C. T'abpuesnsH. - 3-e
u3[., ctpeoturl. - M.: [Ipoda, 2022. - 286 c.

Xumusi. Knacc: yue6. a5 obirieo0OpaszoBarenbHbIX yupexxaenuti / O.C. 'abpuensH. - 3-e u3g.,
ctpeotur. - M.: [Ipoda, 2022. - 288 c.

METOJNUYECKHWE MATEPHUAJIbI /IS YUUTEJIA

1. T'abpuensH O. C., Bockoboitnukosa H. I1., fimykosa A. B. HacTonbHasi KHUra yuuTess.
Xumws. 8 ki1.: MeToauueckoe rocobue. - M.: Ipoda, 2021.

2. T'abpuesnsin O. C., flmykoBa A. B. Tetpazb A/isi 1ab0paTOPHBIX OIBITOB U MPAKTUYECKUX
pabort. 8 k. K yue6nuky O. C. I'abpuensHa «Xumust. 8 kinacc». M.: [Ipoda, 2022.

3. T'abpuensn, O. C. MeTtoanueckoe rocobue K yueoruky O. C. 'abpuensHa «Xumusi». 8
kiacc / O. C. T'abpuensan. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metoauueckoe rmocobue K yuebnuky O. C. I'abpuensHa «Xumusi». 9
knacc / O. C. I'abpuenssn. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosorudeckre KapThl K yuebHuky O. C. 'abpuensiHa «Xumusi. 8 Kmace» :
MeToauueckoe rmocobue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHosioruyeckre Kapthl K yueOHuky O. C. I'abpuensHa «Xumus. 9 Kaace» :
MeToauueckoe rmocobue / JI. M. AcanoBa. — M. : [Ipoda, 2018

7. Xumusi. 8 k1.: KOHTpo/bHbIE ¥ TIPOBepOUHbIe padboThl K yuebHuKy O. C. ["abpuesnsHa
«Xumus. 8» / O. C. I'abpuensy, I1. H. Bepe3kuH, A. A. Yiakosa u fip. - M.: JIpoda, 2022.
JlaHHbIe

DN ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPChBI CETHU

MNHTEPHET

Beeutenannbiehttp://www.chemnet.ru I'azeta «XuMusi» U cauT Asisi yuutens «f uay Ha
YPOK XUMHK»

http://him.1september.ru Eaunas konnekuusi LIOP: TTpegMeTHast Ko/eKLUs «XUMHUSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHble KCIIePUMEHTHI:
xumust. Kostekuust Poccutickoro o61mieobpa3oBaTesibHOTO TTopTasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6GepoBoii

http://www alhimik.ru Bcepoccuiickasi oiumIivaja mKoJbHUKOB 110 XUMUN
http://chem.rusolymp.ru Opranuueckast XUMHsI: 37IeKTPOHHBIA yUeOHUK /Jisi CpeIHeH IIIKOJTbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3/IeKTPOHHBIA yueOHUK

http://www hemi.nsu.ru OTKpbITBIN KO/LIeK: XUMUS



http://www.chemistry.ru JlucTaHI[iOHHAasI OTUMITHA/iA TI0 XUMUU: TeJIeKOMMYHUKAI[MOHHbIH
oOpa3oBaTe/ibHbIN TIPOEKT

CUCTEMA OLIEHKUA JOCTNM)XXEHUSA OBYYAIOHINMUCSA
INTAHUPYEMBIX PE3YJ/IbTATOB OCBOEHUSA OBPA30OBATEJIbBHBIX
ITPOI'PAMM HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

OtLleHKa AOCTWKEHUs! TIaHUPYeMbIX pe3y/bTaTOB OCYILECTB/SIETCSI B COOTBETCTBUU C
WH(POPMAIMOHHO-METOITUYECKUM TIMCbMOM 00 0COOEHHOCTSIX TperofaBaHusi  yueOHOro
npeameta «Xumusi» B 2025/2026 YHEBHOM I'O1Y https://edsoo.ru/mr-himiya/
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