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I[TOACHUTEJIBHASA 3AITNCKA

[Tporpamma 1o X¥MHUH Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHus COCTaB/IeHa HAa OCHOBE
TpeboBaHUI K pe3y/ibTaTaM OCBOEHMs OCHOBHOM 00pa3oBaTe/IbHON IPOrpaMMbl OCHOBHOT'O
obiiero obpaszoBanwus, mpezactaBieHHBIXx B @I'OC OOO, a Takke Ha OCHOBe dezepanbHOMN
paboueii porpaMMbl BOCTIUTaHUSI U C YUETOM KOHLIETILIUM TIperiofiaBaHusi yueOHOTro TipeAMeTa
«Xummusi» B obpa3oBaTebHBIX OpraHu3anusax Poccuiickoii depeparym.

[lporpaMMa 1O XWMUHM [JaéT TIpeAcTaBleHHe O Lie/sX, o0Lell cTpareruu o0yueHwUs,
BOCITUTaHUSI M Pa3BUTUs OOYYarOL[UXCs CpeACTBaMM yueOHOro TipeAMeTa, yCTaHaB/IWBaeT
o0s13aTelbHOE TIpeMeTHOe COZiep’KaHue, TIpeAyCMaTPUBAeT pacrpesie/ieHue ero 1o Kaaccam u
CTPYKTYPHPOBaHue 10 pa3fiesaM U TeMaM NporpaMMbl M0 XUMUH, OTIpejieNisieT KOIUYeCTBeHHbIe
Y KaueCTBeHHble XapaKTePUCTUKU COJiep)KaHusl, PEKOMEeHJyeMyl I10C/ie10BaTelbHOCTh
W3yUueHHUs] XUMHU C YUETOM MEXIIPeJMEeTHbIX U BHYTPUIIPEIMETHBIX CBsI3eid, TOTUKU yueOHOTo
Tporiecca, BO3paCTHLIX 0COOEHHOCTeH 00YyJaroIMXxCcsl, OoTpe/iesisieT BO3MOKHOCTH TpeiMeTa J/ist
peanu3anuy TpebOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa30BaTe/bHOM MPOrpaMMbl Ha
YPOBHe OCHOBHOT0 00111ero o6pa3oBaHusi, a TakKe TpeOOBaHMI K pe3y/bTaTaM 00ydeHUss XUMUN
Ha YypOBHe Ilefiell W3ydeHUs] TIpegMeTa U OCHOBHBIX BHJIOB Yy4eOHO-TIO3HaBaTeJbHOU
JeaTeIbHOCTA 00YJaroIerocs o 0CBOeHUI0 yUeOHOTO COZiepyKaHusl.

3HaHUe XUMHU CJTY)KUT OCHOBOM [i71s1 (HOPMUPOBaHUsSI MUPOBO33pPeHUs 00yUaroILerocs, ero
Tipe/iCTaB/IeHU O MaTepuaJbHOM eIMHCTBE MUPA, BXKHYIO POJIb UTPatOT (hOpMUpyeMble XUMHel
TIpe/ICTaB/IeHysI O B3aUMOTIPEBPAILleHUSIX YHEPTUHU U 00 BOJIIOL[UM BeILeCTB B MPUPO/IE, O MYTAX
peileHus1 T/100aNbHBIX TPOOJEM yCTOWYMBOTO pPAa3BUTHSI UeliOBeYeCTBA — ChIPbEBOW,
SHepreTUUeCKOU, MUILeBOW U 9KOJI0rhnyeckoi 6e30macHOCTH, 1pobsieM 37paBoOXpaHeHusl.

N3yueHue XUMUH:

CIIOCOOCTBYeT peanM3allii  BO3MOXKHOCTEM /il  camMopa3BUTHS U (hOpMUPOBaHUS
KY/JIbTYPbI JIMYHOCTH, €€ 00111el U QyHKI[MOHATBHOM I'PaMOTHOCTH;

BHOCHUT BKJ/IaZ, B (hOpMHUPOBaHKEe MBILUIEHHUS ¥ TBOPYECKHUX CIIOCOOHOCTeH 00ydaromuxcs,
HaBLIKOB WX  CAMOCTOSITeJIbHOW ~ yu4eOHOW  /IeATeIbHOCTH,  SKCIepUMEHTalbHbIX |
WCC/IeIoBaTe/IbCKUX  YMEHWM, HeoOXOAMMBIX Kak B TIOBCEJHEBHOW JKM3HH, TaK W B
npogecCMOHa/ILHOM esiTeTbHOCTH;

3HAaKOMHUT CO CIelu(UKOM HayYHOTO MBbIILJIEHUs], 3aK/a/iblIBaeT OCHOBBI L[€JIOCTHOTO
B3IJIsiZIa Ha e/JUHCTBO MPUPO/bI 1 Uesl0BeKa, SIB/SIETCS] OTBETCTBEHHBIM 3TaroM B (OpMHPOBaHUHN
eCTeCTBeHHO-HayuHOW TPAMOTHOCTH 00yuaroImxcs;

cnocoOCTByeT (OPMHPOBaHUIO LIEHHOCTHOTO OTHOIIEHHSI K eCTeCTBeHHO-HayYHbIM
3HaHWsM, K TIpUpoJie, K 4YesOoBeKy, BHOCUT CBOM BK/IaZi B 3KoJioruueckoe oOpa3oBaHue
00yyJaroImxcs.

IlaHHbIe HarpaB/ieHWsT B 00yueHMM XUMHM 00eCreurBaroTCs CrieliuUKON CcofeprKaHust
yueOHOTO TIpeZiMeTa, KOTOPBIM SIBJISIeTCS TlejaroriyecKd aJanTHPOBaHHBIM OTpa’KeHHeM
6a30Boii HAYKW XUMHM Ha OTIpe/ie/IEHHOM 3Tarie eé pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 0O0Irjero oOpa3oBaHMsI OPUEHTHPOBAaH Ha OCBOEHHE
00yYaroIUMHUCS CUCTEMBI TTIePBOHAYAbHBIX TIOHATUA XUMHH, OCHOB HEOPTaHUYeCKON XUMHU U
HEKOTOPBIX OT/e/IbHBIX 3HAUMMBIX TMOHSITHN OPraHUUeCcKol XUMHH.

CTpyKTypa cofiep>KaHusi NIporpaMMbl 10 XUMHK C(OPMHPOBaHa Ha OCHOBE CHCTEMHOIO
nogxoza K eé msyuenuro. CoziepykaHue CK/aJblBaeTCs M3 CHUCTEMbI TMOHATHM O XUMHUECKOM
j/IeMeHTe ¥ BelecTBE U CHCTeMbl TOHSATHM O XWMHUecKoW peaknuud. OOe 3TH CHCTEMBI



CTPYKTYPHO OpraHM30BaHbl 0 MPHHLUIY I0C/e[0BaTe/lbHOIO Pa3BUTHSI 3HAHHWK Ha OCHOBE
TeopeTUUYeCKUX Mpe/iCTaBlIeHUI pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO YUeHHsl KaK OCHOBBI BCEr0 eCTeCTBO3HAHMS;

— Ileproguueckoro 3akonHa [I. 1. MeH/esieeBa KaK OCHOBHOI'O 3aKOHa XUMWU;

— YUYeHMsI O CTPOEHUM aTOMa U XMMUUeCKOU CBSI3U;

— MpeJCTaBIeHU 00 37eKTPOTUTUYEeCKOU AUCCOLMALIMM BeIlleCTB B paCTBOpax.

TeopeTnyeckre 3HaHHS pacCMaTPHBAIOTCSI Ha OCHOBE SMITMPUUECKM TIOMYYeHHBIX U
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS [10C/Ie[OBATE/IbHO OT OJHOTO YPOBHS K JIPYyrOMY,
BBINOJIHSAS (DYHKUMU OObSCHEHWS] W TIPOTHO3MPOBAHUSI CBOWCTB, CTPOEHUsI M BO3MOXKHOCTeH
MPAKTUUYECKOTr0 IPUMeHeHHs1 U M0/1yYeHUs] U3yuyaeMbIX Bell[eCTB.

OcBoeHre TIPOrpaMMbI TI0 XHUMUH CHOCOOCTBYeT (HOPMHPOBAHHIO TIpe/CTaBIeHUSI O
XMMUUECKON COCTaBJISIIOLLEN HayyHOM KapTHMHbI MHpa B JIOTWKe €€ CHCTeMHOW NpUpPOJpbI,
L[EHHOCTHOT'O OTHOILIeHHSI K HAYYHOMY 3HaHUIO U MeTo/laM T03HaHus B Hayke. M3yueHre XUMUU
MPOUCXOAWUT C TIpUBJieYEeHHWEM 3HaHWM W3 paHee W3YyUeHHBIX YUeOHBbIX TIpeIMeTOB:
«Okpyxarowmui Mup», «bronorus. 5-7 knacce» U «®dur3uka. 7 Kaace».

[Tpu “3yueHUH XUMHUM NPOUCXOAUT (HOPMHUPOBaHKE 3HAHWM OCHOB XMMUUECKOM HayKH Kak
00/1acTH COBPeMEHHOTO eCTeCTBO3HaHMSI, TIPAKTUUECKOM [iesTe/TbHOCTH YesioBeKa U Kak OJJHOTO
13 KOMIIOHEHTOB MUPOBOM KY/IBTYphI. 3ajlada y4eOHOro mpegMeTra COCTOWUT B (JOPMUPOBAHUM
CUCTeMbl XMMMUECKMX 3HaHWN — BaKHeWIMX (haKTOB, MOHSITHUM, 3aKOHOB W TeOpPeTUYEeCKUX
TI0JIOYKeHUH, [IOCTYMHBbIX 0000IIeHHiT MUPOBO33DEHUECKOr0 XapakKTepa, sI3blKa HayKW, B
NpUOOIIIeHHNH K HayYHbIM METOZaM TTO03HAaHUS TIPY M3YUeHUU BelleCTB U XUMUUeCKUX peaklui, B
(opMUpOBaHMM ¥ Ppa3BUTUM TI03HABaTelbHBIX YMEHWH W WX TpPUMEHeHUH B YydeOHO-
TI03HaBaTe/IbHOW U y4eOHO-MCC/Ie/[0BaTe/IbCKOM /IesiTe/TbHOCTH, OCBOEHUH TIpaBU/ 6e301macHOro
oOpalIieHusI C BelljeCTBaMH B TIOBCEIHEBHOM JKU3HU.

[Mpyu M3ydyeHWU XWMHUK Ha yYpOBHE OCHOBHOTrO 00Ijero oOpa3oBaHHs BaXKHOe 3HaueHHe
NprUOOpesy Takue e/, Kak:

— (opMupOBaHMe WHTE/IEKTYaJlbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITeJTbHOMY TIDHUHSITHIO DeIleHud, CITOCOOHOM afanTUpOBaThCs K
ObICTPO MEHSIFOIUMCS YCJIOBHUSIM JKU3HH;

— HarpaB/eHHOCTh OOyYeHWs Ha CUCTeMaTH4ecKoe TpUOOIIeHre O00yJarmuxcs K
CaMOCTOSITE/IbHOW ~ T03HAaBaTeNbHOM  JIeATeNbHOCTH, HAy4YHbIM  MeTo/laM  TO03HaHWs,
(hopMUPYIOIIUM MOTHBALIAIO U Pa3BUTHE CITIOCOOHOCTE! K XMMUWY;

— obecrieueHre YCJIOBUM, CITIOCOOCTBYIOIIUX TPUOOPETeHUIO OOYYarOLUMUCS OIIbITa
pa3HooOpa3Hol [JiesTe/TbHOCTH, TI03HAHUSI M CaMOIIO3HaHMsI, K/IFOUEeBbIX HAaBBIKOB (K/HOUEBBIX
KOMIIeTeHIIHi), UMeIOIINX YHUBepCcalbHOe 3HaUeHue JI/isl Pa3/IMYHbIX BUZIOB /leATe/IbHOCTH;

— (hopmupoBanue ob1Iel (PYHKI[MOHATBHOW U eCTeCTBeHHO-HayUHOU TPAMOTHOCTH, B TOM
yKc/ie YMEHUM OOBSCHSATh W OL|eHWBATh SIBJIEHWS OKDPY’KalOIlero MUpa, WUCIOJb3ys 3HAHUS U
OTBIT, TIOJyUYeHHble TPU W3YUeHWH XUMWUH, TPUMEHSATb WX TIpU pelleHUd TpobreM B
TIOBCeZIHEBHOM JKU3HU U TPY/I0BOH /lesiTe/IbHOCTH;

— (hopmupoBaHue y 00yUarOIUXCS TYMaHUCTUUECKUX OTHOIIEHWH, TTOHUMaHUs 1[eHHOCTU
XUMUYECKUX 3HAHUU [ji1 BBIPAaOOTKH 3KOJIOTUYECKH 11e/1IecO00pa3HOro TOoBeZieHUs B OBITY U
TPYZOBOW [JieTeTbHOCTU B Lie/IsiX COXPAHEHUsI CBOeTro 3/J0POBbs U OKPY)Karolled MpUpPOHON
cpefibl;

— pa3BUTHE MOTHBALMY K 00YUeHHI0, CITOCOOHOCTeN K CAMOKOHTPOJTIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBe YyCBOeHHs 00IljeuesioBeueCKUX IIeHHOCTeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
nipodusisi U HarlpaB/IeHHOCTH AabHelero o0yueHus.



OO011jee YMC/I0 YACOB, OTBEAEHHBLIX /I U3yUeHWs XMMHUM Ha yPOBHE OCHOBHOTO 00IIlero
obpa3oBanus, coctasseT 136 yacos: B 8 kyacce — 68 yacoB (2 uaca B Hefient0), B 9 Kiacce — 68
yacoB (2 yaca B Hejie/lio).



COAEPXXAHUE OBYUYEHUSA

8 KITACC

[TepBoHauanbHbIE XUMUUECKHE TTOHSATHS

IIpegmer xumuu. Posib XMMUM B KU3HU YelOBeKa. XHWMHUS B cucTeMe Hayk. Tema u
BemjectBa. Pu3nueckue CBOMCTBAa BelecTB. ArperatHoe COCTOsiHWe BemecTB. [loHsiTHe o
MeTo/jaX TI03HaHUsI B XMMUU. YuCThIe BeljecTBa U cMec. CriocoObl pasziesieHus: CMecei.

AToMBI M MoOneKy/abl. XUMHUYecKHe 371eMeHTbl. CHUMBOJIbI XWUMUUECKHUX 3JIEMEHTOB.
[TpocThie U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue.

Xumnueckass ¢opmyna. BajneHTHOCTb aTOMOB XMMHWYECKMX 3/1eMEHTOB. 3aKOH
TIOCTOSIHCTBA COCTaBa BelljecTB. OTHOCUTe/IbHAs aTOMHasi Macca. OTHOCUTe/IbHask MOJIeKY/IsipHast
Macca. MaccoBasi 1011 XMMUUeCKOI'0 3/ieMeHTa B COeZJUHEHUU.

KonmuuectBo BemjectBa. Mosib. MosisipHass macca. B3aMMOCBSI3b KO/IMUeCTBa, MacChl U
YKC/ia CTPYKTYPHBIX eIUHUL BelljecTBa. Pacuétol o hopMynaM XMMHUUeCKUX COeJUHEeHUM.

dusnyecke U XUMUUYECKHe SIBJIeHUs. XUMHUYecKas peakius U e€ TIpU3HaKu. 3aKOoH
COXpaHeHUsI MacChl BelllecTB. XUMUUeckue ypaBHeHus. Knaccudukaiusi XuMAYecKux peakLyi
(coemuHeHusI, Pa3I0XKeHUs], 3aMell[eHus, 0OMeHa).

XHUMHYECKHH IKCITEDHMEHT.

3HAKOMCTBO C XMMHUUECKOHW TMOCY/[0H, MpaBUlaMu paboThl B 1abOpaToOpuu U NpPUEMaMHU
obpatrieHusi ¢ mabopaTopHbIM 000py0BaHMEM, H3yueHHe W OIucaHue (U3UYeCKUX CBOMCTB
00pa31ioB HeopraHMUeCKUX BellecTB, Hab/oeHre hu3ndecKux (T1aB/ieHre BOCKa, TasiHUe JIbJa,
pacThpaHue caxapa B CTYyIKe, KUTIeHHWe W KOH/IeHCalUsl BO/[bl) U XUMUUECKHX (FrOpeHHe CBeuw,
TIPOKa/IMBaHKe MeJHOM MPOBOJIOKH, B3aMMO/eMCTBUe Mefla C KUCI0TOW) siBJieHWH, HabmoieHre
M ONuCcaHWe TIPU3HAKOB TMIPOTEKaHUS XMMHUYECKMX peakuui (pas3/iokeHuWe caxapa,
B3aUMO/IEHCTBHE CEePHOM KHMCJIOTBI C XJIOPHIOM Oapwus, pasjioykeHue rugpokcuaa meau (II) mpu
HarpeBaHWH, B3aMMO/IEMCTBHe »keje3a C pactBopoMm comu meau (II), m3yueHue criocoboB
pa3ziesieHHsi CMeceli: C TIOMOILbI0O MarHuTa, (UIbTPOBaHWe, BbillapMBaHUe, AUCTUILISLINS,
xpomarorpadusi, TIpOBe/[eHHMe OUWUCTKH T[I0BapeHHOW COMM, HaOMofeHne W ONvCaHWe
pe3y/bTaTOB TPOBe/leHUsl OIbITa, WIIHOCTPUPYIOILLIEro 3aKOH COXPaHeHUsl MacChl, CO3/aHue
Mozesield MosieKyi (11apOCTepP>KHEBBIX).

Bakneliie rpe/iCTaBUTe/ I HEOPraHUUECKIX BellleCTB

Bo3sgyx — cmech rasos. CocraB Bo3gyxa. Kucinopog — 371eMeHT M IIPOCTOe BellecTBO.
HaxoxzeHue Kuciopo/ia B Ipupoze, Gpusnueckue U XuMUUeckue CBOWCTBa (peakLiuy TOpeHus).
Oxkcuppl. IlpumeHeHue kuciaopoga. CriocoObl MOMydeHUsi KUCIopoJa B Jiabopatopuu U
npombiiieHHOCTU. KpyroBopot kuciopoga B mpupoze. O30H — a/uioTporiHasi MoAuQUKaLys
KHMCJIOpO/a.

TernnoBoit 3PeKT XUMHUUEeCKOW peakl[uy, TePMOXUMHUUeCKUe ypaBHEHHUs, 93K30- U
3H/I0TepMUUECKHe peaklyd. TOMIMBO: Yrolib W MeTaH. 3arps3HeHHe BO3/lyXa, YCUJIeHUe
MapHUKOBOrO 3¢ (eKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bomopog — »snemeHT U TmipocToe BelljecTBO. HaxoskaeHue BoJopoja B TpUpoOje,
(bu3nyeckrie U XUMHUECKHe CBOMCTBA, PUMeHeHHe, CTI0Co0bI TIoTyyeHust. KUC/IOThI U COMH.

MovisipHbIii 00BEM ra3oB. PacuéThl 110 XUMHUUECKUM YPaBHEHUSIM.

dusnyeckre CBOWCTBa BOAbl. Bozja kKak pactBoputenb. PactBopel. HacklleHHble U
HeHachIll|eHHble PAaCTBOPBL. PacTBOpMMOCThL BelljecTB B BoZe. MaccoBasi /1071 BelljeCcTBa B
pacTBope. XumHuueckue cBoicTBa Bobl. OcHOBaHUsA. Pojb pacTBOPOB B MpPUPOJE U B JKU3HU



yesioBeka. KpyroBopoT Bobl B IpUpOJe. 3arpsi3HeHue IMPUPOJAHBIX BOJ. OxpaHa ¥ OUYMCTKA
TPUPOJHBIX BOJ.

Knaccudukanusi Heopranvueckux coefuHeHuid. Oxcugel. Kiaccudukanusi oKcHOB:
cosieobpa3ytomiye (OCHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecosieobpa3yromue. HomeHkmatypa
OKCHZI0B. PU3nyeckre U XMMUUecKre CBOMCTBA OKCU/0B. [lonydyeHre OKCUOB.

OcHoBanus. Kiaccudukaliiss OCHOBaHMWi: IE70YM U HepacTBOPHUMbIe OCHOBaHWUS.
Homenknarypa ocHoBaHui. ®Pusnueckve WM XUMHUeCKHe CBOMCTBA OCHOBaHUMU. IlosmyueHue
OCHOBaHHH.

Kucnotel. Knaccudukaiusi kucnotr. HomeHknatypa kucior. Pusnyeckrie U XUMHUeCcKHe
cBoMcTBa KMCIOT. Psaf aktuBHOCTU MeTa/iioB H. H. bekeroBa. [TonyueHue KUc/ior.

Comu. HomeHnknartypa conei. @usrueckue U XMMUUeCKHe CBOMCTBa cosield. [Tosmyuenue
coJiei.

['eHeTHyecKasi CBSI3b MeXXAY K/aCcCaMU HeOPraHUUeCKUX COeJMHEHUM.

XHUMHYECKHH 3KCITEDHMEHT.

KaueCTBEHHOe OTpeZie/ieHre CoJiep>KaHusi KUCIopo/ia B BO3/yxe, TIOyueHre, cobupaHue,
pacrio3HaBaHWe U W3yueHWe CBOMCTB KHCJIOPOJa, Hab/oZieHre B3aUMO/IEHCTBUS BeIeCcTB C
KHUCJIOPOZIOM Y YCJIOBUSI BO3HUKHOBEHMS U TpeKpallleHusi ropeHusi (1okapa), 03HaKOMJ/IeHue C
oOpasljaMM OKCHZOB WM ONWCaHWe WX CBOMCTB, IOJydyeHHe, COOMpaHWe, paclio3HaBaHWe U
M3yueHHe CBOMCTB BoZoOpoja (ropeHue), B3auMoJeicTBHe Bogopoaa ¢ okcugom menu (II)
(BO3MO>KHO MCITI0/Tb30BaHUEe BHZEOMaTepHUasioB), HabmogeHrne 00pa3ijoB BelleCTB KOJTUYECTBOM
1 monb, uccienoBaHre 0COOEHHOCTEH paCTBOPEHHsI BeIeCTB C pa3/IMUHOM PaCTBOPHUMOCTHIO,
TIPUTOTOBJ/IEHWE PAaCTBOPOB C ONpeJe/éHHOM MacCOBOM J0/iel pacTBOPEHHOrO BellecTBa,
B3aMMO/JIENCTBME BOJAbI C MeTa//laMu (HaTpueM U KajbldeM) (BO3MOXXHO WCIIO/b30BaHUe
BUJileOMaTepHasioB), UCC/IefoBaHHe 00pa3lioB HeOPraHWYeCKUX BeIeCTB Pa3/UYHbBIX K/IacCoB,
HabJTIroZIeHre M3MeHeHHs] OKPaCKW WHAWKATOPOB B pAacTBOpax KUC/IOT U IIje/ioueid, u3ydeHue
B3auMogercTBusi okcuga meau (II) ¢ pacTBOpoM cepHOUM KHCIOTBHI, KMCJIOT C MeTa/ljlaMu,
peakiLuil HeWTpa/iv3alyy, I[I0Jy4YeHWe HepacTBOPUMBIX OCHOBaHUM, BbITECHEHHE OZHOIO
MeTasijia [pyruM U3 pacTBOpa COJI, pellieHre SKCIIepUMeHTa/TbHBIX 3a/jau 1o TeMe «BakHelime
KJIaCChl HEOPTaHUUECKUX COeZMHEeHU».

[Tepyiogyueckii 3akoH W Ilepuoauueckas cucreMa XuUMHUYeCKMX 3iemeHToB 1. WM.
Mengeneera. CrpoeHwe aTOMOB. XuMmuyeckasd CBA3b. OKUCIMTEIbHO-BOCCTAHOBUTE/ILHbIE
peaxiu

[lepBble TOMBITKA KAacCUPUKALMKA XUMUUECKUX 3jieMeHTOB. [loHsiTue o rpynmax
CXOJHBIX 3/1IEMEHTOB (I1leJIOUHbIE U 11jeJIoUHO3eMeNbHble MEeTasl/bl, rajoreHbl, MHEPTHBIE ra3bl).
OneMeHTbI, KOTOpbIe 00pa3yroT aM(oTepHbIe OKCUBI U TUIPOKCH/IbI.

[Tepuoanueckuini 3akoH. [lepuopnueckasi cucTemMa XUMHUYeCKUX 5>jeMeHTOB [, U.
MengeneeBa. KopoTkomnepuosHass W JJyiMHHOINeprojHas (opmbl [leproanueckoi crcTeMbl
xuMuueckux 3nemeHToB [I. M. MengeneeBa. Ilepuogbl U rpymmbl. PU3NUECKUM CMBIC/
TIOPSIIKOBOT0 HOMepa, HOMEPOB I1epyo/ia U FPYIIILI 3/IeMeHTa.

Ctpoenue aromoB. CocraB aroMHbIX sfep. HM3otombl. OnekTpoHbl. CTpoeHuHe
3JIEKTPOHHBIX 000/10UeK aTOMOB IMepBbIX 20 XUMHUUECKUX 3/1eMeHTOB [leprosnueckoi CUCTeMbl
O. WN. MenpeneeBa. XapakTepuCTUKa XUMHUUECKOTO 3JIeMEHTa [0 €ro T0JIOKEHHWIO B
[Tepuoanueckoii cucteme [. V1. MeHeneeBa.

3aKOHOMEpHOCTH U3MeHeHUs paZiuyca aTOMOB XUMUUECKUX 3/1IeMEHTOB, MeTa/UINUeCKUX U
HeMeTa/l/IMYeCKUX CBOMCTB I10 TPYIIaM U [epruo/iaM.



3unauenue [lepuoguyeckoro 3akoHa U Ileproanueckoil CCTeMbl XUMUYECKUX 3JIEMEHTOB
[J1s1 pa3BUTHS HayKU U NpakTuku. [1. VI. MeHieneeB — yuéHbll U rpaKjaHUH.

Xummnueckas CBSI3b. KoBanenTtHas (nonsipHas 51 HeroJsipHast) CBSI3b.
OJIeKTPOOTPULIaTe/IbHOCTh XUMUUECKUX 3/1eMeHTOB. VIoHHas CBsI3b.

Crenenb  okuwieHus.  OKUCIUTENBHO-BOCCTAHOBUTE/IbHBIE — peakiuu. IIpowecchl
OKUCJIeHHs ¥ BOCCTaHOB/IeHHs. OKUC/IUTeNN ¥ BOCCTaHOBUTEIN.

XHUMHYeCKHH IKCIIEDHMEHT.

u3yueHre 00pasL[OB BeILeCTB MeTa/VIOB M HeMeTa/lJioB, B3auUMOeNCTBUe THUAPOKCHU[A
L[MHKa C pacTBOpaMH KHWC/IOT W Lle/i0uel, NpoBeJjleHHe OMbITOB, WIICTPUPYIOLUX MPUMepbI
OKUC/IUTE/IbHO-BOCCTAHOBUTEIBHBIX Peaklui (fopeHue, peakljuy pas3/ioyKeH s, COeJUHEHUS]).

MexnpegmerHrie cBa3u

Peanuzaiiusi MeXXrpeMeTHbIX CBsi3eil MPU U3yueHWH XWMUW B 8 Kjacce OCYILeCTB/ISIeTCS
yepe3 HCIOb30BaHWe KaK OOIIMX ecTeCTBeHHO-HAYUHBIX TIOHATHH, TaK U TIOHSATHH,
SIBJISIFOLLMXCS] CACTEMHBIMU 1 OTZle/IbHBIX [IPeJJMETOB eCTeCTBEHHO-HAYYHOI0 LIUKJ/Ia.

OOmye ecTeCTBEeHHO-HayuHble TIOHATHS: HAy4HBIA (aKT, TUIOTe3a, Teopusi, 3aKOH,
aHa/mM3,  CHWHTe3,  KjlaccM(UKalusi,  TepUOAWYHOCTh,  HaO/Mo[eHWe,  SKCIePUMEHT,
MO/Ie/IMpOBaHue, U3MepeHre, MOJielib, SIBJIeHUe.

dusuka: MaTepus, aTOM, »3JIEKTPOH, TNIPOTOH, HEUTPOH, WOH, HYK/IWJ, W30TOMBI,
PaJM0aKTUBHOCTh, MOJIEKY/a, 3JIeKTPUUECKHW 3apsi[, BelecTBO, Teno, 00bEM, arperaTHoe
COCTOSIHME BeLleCTBa, ras, (U3nuyeckue BeJWUYMHBbI, eUHULIbI U3MepeHHsl, KOCMOC, TJIaHeThl,
3B€31b1, ComHIIe.

Buonorusi: poTocuHTe3, AbixaHue, bruocdepa.

leorpadusi: atmocdepa, ruapocdepa, MUHepasabl, TOpPHbIE TOPO/bI, IOJe3HbIe
HCKOMaeMble, TOTUIUBO, BOJHbIE PeCypChI.

9 KITACC

BeliecTBo ¥ XvMHUecKasi peakijs

[Teprognueckuii 3akoH. Ilepropnueckass cucreMa XuUMUYecKuX »3jemeHToB [ U.
MenpeneeBa. CTpoeHre aroMOB. 3aKOHOMEDHOCTU B W3MEHEHWHW CBOWCTB XUMHYECKUX
3/IEMEHTOB TIEePBbIX TPEX TMepUO/OB, Kaiusi, KaablUsi U WX COeAUHEHWNW B COOTBETCTBUU C
T10JI0’KeHreM 371eMeHTOB B [leproueckoli cucteme U CTpPOEHHEM UX aTOMOB.

CrpoeHuve BellecTBa: BHJbl XUMHUECKOM CBSI3U. TUMBI KPUCTA/UIMUECKUX PEIIETOK,
3aBUCUMOCTbL CBOMCTB BellleCTBa OT THIA KPUCTa/VTMYeCKOW peIIeTKU U BUJA XUMUUECKOU
CBSI3U.

Knaccugukanyss ¥ HOMeHK/IaTypa HeOpraHhyecKHxX BelllecTB. XUMHYeCKHe CBOMCTBa
Bel|eCTB, OTHOCSIIMXCS K pas/MuUHbIM K/jJaccaM HEeOpraHW4yecKux COeJMHEHWM, TeHeThyeckKas
CBSI3b HEOPTraHWYEeCKUX Bel|eCTB.

Krnaccudukaiiys XuMUUeCKUX peakiyil 10 pa3/IMuHbIM MpU3HakKaM (TI0 YMC/Iy U COCTaBy
yUaCTBYIOLIMX B peakLMu BeIecTB, 10 TerjaoBoMy 3(@eKkTy, M0 H3MEHEHWIO CTeleHen
OKHCJIEHUS] XUMHUUeCKHX 3/IeMEeHTOB, 10 00paTUMOCTH, MO yuaCTUIO KaTaiu3aTopa). JK30- U
SHJ0TEPMUYECKUE PeakKLui, TePMOXUMHUYECKHe YPaBHEHUSI.

[ToHsiTHe O CKOPOCTHM XMMHUecKoi peakuuu. [ToHsiTre 06 0OpaTUMBIX M HEOOPaTHUMBIX
XUMHUUeCKUX peakiusix. [IoHsiTue O rOMOreHHbIX M TeTeporeHHbIX peakuUusx. [loHstue o
Karaivsze. [loHsiTHE O XUMHUYECKOM paBHOBeCUHU. @DakTOpbI, B/WSAIOIME HAa CKOPOCTb
XMMHWYECKOU peakL1 1 M0JI0’KeHVe XMMHAYEeCKOr0 paBHOBECHS.



OKUC/IUTe/TbHO-BOCCTAaHOBUTE/IbHbIE  PeaKIMM, 3JeKTPOHHBIM 0asiaHC OKUC/IUTeTbHO-
BOCCTAHOBUTE/IbHOM peakuu. (CocTaB/ieHWe YpaBHEHUM OKHC/IUTEeTbHO-BOCCTAHOBUTE/IBHBIX
peakiyii C MCMOIb30BaHHeM MeTo/la 37IeKTPOHHOTO DasaHca.

Teopusi 5/1€KTPOIUTUUECKON AWCCOLMALIMUA. DJIEKTPOIUTBI U HE3/IeKTPOJIUThL. KaThOHBI,
aHUOHBI. MexaHW3M /[WCCOLMALMM BeLeCTB C pa3lMUYHbIMM BHJAMHU XUMHUUECKOM CBSI3U.
Crenenb auccotyariv. CUbHbIE U c/labble 3/1I€KTPOUTHI.

Peakiiun MOHHOTO OOMeHa. Y C/IOBUSI TIPOTEKAHUSI peaKIMii MOHHOTO OOMeHa, TIOJHbIe U
COKpallléHHble MOHHble ypaBHeHUsi peakinii. CBONCTBa KHC/IOT, OCHOBAaHWW U COJiell B CBeTe
nipe/icTaB/ieHnid 00 37eKTPOUTUUECKOW Juccorvauyi. KadecTBeHHble peakl[UM Ha HOHBL
[TonsiTve o rUApOJIM3e COMen.

XHUMHYECKHH IKCIIEDHMEHT.

03HaKOMJIEHHE C MOZEe/sSIMA KPUCTA//IMUeCKUX PeIIETOK HeOpPraHWUYeCcKHWX BeleCTB —
MeTa/uUIoB U HeMmeTa/yioB (rpadgura W anmasa), CAOXKHBIX BelecTB (X/Jopuza HaTpus),
WcCefiloBaHue 3aBUCHMOCTA CKOPOCTH XWMMUYECKOW peakLdW OT BO3[eWCTBUSI pa3/InUHBIX
(hakTOpOB, HCC/IefOBaHUe 371eKTPONPOBOAHOCTA PacTBOPOB BeILeCTB, IMpoLiecca JUCCOLMALN
KUCJIOT, 1esioueld W cojieli (BO3MOXXHO HCIIOMb30BaHWe BH/Ie0 MaTepUasioB), TMpOBeJeHue
OTbITOB, WITFOCTPUPYIOIIMX TIPU3HAKW TIPOTeKaHUs peakiuii MoHHOro obmeHa (oOpa3oBaHue
ocaZika, BbIZieJleHWe Ta3a, o0pa3oBaHWe BO/bI), OMNBITOB, WJ/UTFOCTPUPYIOIIUX TPUMEpPHI
OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX peaklii (ropeHue, peakLUM pPa3/ioyKeHHUs, COeJUHEeHHs),
pacrio3HaBaHWe HeOpraHWYeCKWX BeLIeCTB C IOMOLbI0 KaueCTBEHHBIX pDeakluil Ha WOHbI,
pellieHre SKCrepuMeHTabHbIX 3a/au.

HemeTa/uibl ¥ X COeIMHEHUS

OOmiasi xapakTepuCTHKa rajioreHOB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble
crenieHU okuciaeHus. CTpoeHWe U (pu3MuUecKWe CBOMCTBA MPOCTHIX BeLeCTB — TaJlOreHoB.
XUMHUUYeCKre CBOMCTBa Ha TpuMepe xjopa (B3aWMOJIeUCTBHe C MeTa/laMHM, HeMeTa/lJlaMH,
mesnoyamu).  XnopoBogopoZ. ConsHas KHUCI0Ta, XUMHYeCKHMe CBOWMCTBA, MO/Iy4yeHue,
npuMeHeHue. JleliCcTBHe XJiopa U XJIOPOBOZOPO/Aa Ha OpPraHy3M uesoBeka. BaskHel1vie Xm0puibl
Y X HaxoXKJeHue B TIpUpo/e.

OO6miass xapakTepucThika 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHWsl aTOMOB,
XapaKTepHble CTereHU OKuc/eHUs. CTpoeHue U (hyU3MUecKre CBOMCTBA TPOCTHIX BEIeCTB —
KUCJIOPOJia U Cepbl. AJIZIOTPONHbIE MOAU(DUKALIMM KUCIOPOJa M cepbl. XUMUYeCKHe CBOMCTBA
cepbl. CepoB0/i0pO/l, CTpoeHUe, Gu3UuUecKWe U XUMHUUecKue cBoucTBa. OKCHIbI Cepbl Kak
Tpe/iCTaBUTeIM KUCJIOTHBIX OKCHJ0B. CepHasi KUCI0Ta, (pu3nueckKre M XUMHUYecKue CBOWMCTBA
(obmMe Kak TmMpeACTaBUTENs Kjacca KHUCJIOT M creruduueckue). XHUMHAUYECKHe peaki[iH,
Jie)kalllie B OCHOBe TIPOMBIILJIEHHOTO criocoba rosiyueHusi CepHOW KHUC/IOThI. [IpuMeHeHue
cepHOI KucaoThl. CoMu CepHOM KUCIO0ThI, KaueCTBeHHas peaklivs Ha CcyabdaT-uoH. HaxoxaeHue
ceppl U €€ coeluWHeHUW B Tipupofie. XUMHUUeCKOe 3arpsi3HeHHe OKpY’Karolleil cpejibl
COeIUHEHUSIMU Cepbl (KUC/IOTHBIE [OXKIH, 3arps3HeHHe BO3[yxXa U BOJJOEMOB), CIIOCOOBI ero
ripe/IoTBpalleHusl.

OOmiasi xapakTepucTHKa 37eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTPOEHHs aTOMOB,
XapakTepHble CTerleHW OKHUC/IeHUs. A30T, paclpocTpaHeHWe B TIpuUpoje, (usnyeckue u
XHUMHYecKue cBoucTBa. KpyroBopot a3oTa B mpupojie. AMMUAK, ero (usnueckie U XuMudeckue
CBOICTBa, NMOMy4YeHUe U npuMeHeHre. Comu aMMOHMUS, UX (H3UUeCKre U XMMUUeCcKre CBOKCTBa,
npuMeHeHre. KauecTBeHHasi peakijusi HA MOHbI aMMOHUS. A30THasi KUCJIOTa, eé MoJiyueHue,
¢dbusnueckre W XUMHUYEeCKWe CBOHMCTBa (0OIMe Kak TIpeACTaBUTeNsl Kjiacca KHUCIOT |
cnenuduyeckue). Vcnonb30BaHMe HUTPATOB U COJied aMMOHHS B KaueCTBe MUHEpPabHBIX



ynobpenuii. XvMruyeckoe 3arpsisHeHHe OKpysKarollleid cpefibl COeIMHEeHUsIMU a30Ta (KHUC/IOTHbIe
JOXK/IM, 3arpsi3HeHHe BO3[yxa, MOuBbl U BOAOEMOB). Docdop, annoTporHble MogUpUKaALA
tdocdopa, dusznueckue u xuMmuueckre coictBa. Okcup ocdopa (V) u dbocdopHasi KucioTa,
(dbusnueckie W XUMHUUeCKWe CBOWMCTBa, mosiyueHuWe. Vcrnosb3oBaHue (ochaToB B KauecTBe
MHUHepaJIbHBIX y100peHuH.

OOmiasi xapakTepucTHKa 31eMeHTOB I[VA-rpymnmbl. OcoOeHHOCTH CTpPOeHUsI aTOMOB,
XapaKTepHble CTeNeHU OKUC/IeHUs. YT/1epo/, all0TpornHble MouHKaluK, paclipoCTpaHeH!e B
npupoze, pusnueckue U XUMUUeCKre CBoWcTBa. Azicopbuus. KpyroBopoT yriepoza B IpyUpoze.
Oxkcuapl yriaeposa, ux (Qusnyeckue U XMMUUeCKHWe CBOMCTBA, [|eMCTBUE HA JKUBble OpPraHU3MBbl,
ToJTyYeHre U TIpUMeHeHre. DKOJIoruyecKre mpob/ieMbl, CBsi3aHHbIe ¢ oKcuzoMm yriaepoza (IV),
rUroTe3a ria00a7bHOTO TIOTEIVIeHUs] K/IMMara, TTapHUKOBBIA 3¢ deKT. YronbHas KUCIO0Ta U eé
comv, ux (u3Myeckue U XMMHUYECKUe CBOWMCTBA, ToOyiyueHHWe W TpuMeHeHue. KauecTBeHHas
peakiyss Ha KapOoHar-woHbL.  Vcriosb3oBaHwe  KapboHatoB B ObITy, MejuIiuHe,
TIPOMBIIIIEHHOCTU U CeJTIbCKOM XO035HCTBe.

[TepBOHaua/sbHBIE TIOHATHS 00 OpraHWUYECKWX BellleCTBaX KakK O COeAWHEHUsX yriepoja
(MeTaH, 53TaH, JTW/IeH, aleTW/IeH, 3TaHO/, TJMLEepUH, YKCycHasi Kucsaorta). IlpupogHbie
WCTOYHUKU YTJIeBOZOPOZAOB (yrosb, MPUPOJAHBIA ra3, He(Tb), MPOAYKTHl WX TepepaboTKu
(6eH3uH), UX pOJb B OBITY ¥ TIPOMBILIIEHHOCTH. [I0OHATHE 0 OMO/OrMUeCcKH Ba)KHBIX BeIleCTBaX:
)Kupax, Oefkax, yrjieBojlax — W WX POMM B JXM3HU 4YejioBeKa. MaTepwajbHOe eIUHCTBO
OpraHUuYecKrUX U HeopraHMueCcKUX CoeJMHeHUM.

Kpemnuii, ero ¢@usmyeckue M XUMHUYeCKUe CBOWCTBA, MOJy4YeHWe U TPUMeEHeHHe.
CoenuHeHusi KpeMHUsi B Tipupoge. OOmue mpeacraieHus o6 okcuge kpemuus (IV) wu
KpeMHHeBOU KucioTe. CUIMKaThI, UX UCO/b30BaHKe B ObITY, B IPOMBIILJIEHHOCTU. BaxkHeiiiire
CTpOUTE/IbHble MaTepHasibl: KepaMHuKa, CTeK/I0, IjeMeHT, 0eToH, ene300eToH. IIpobGsiembl
6e30MacHOTO UCI0/Tb30BAHUSI CTPOUTETBHBIX MaTePUAsIOB B TIOBCEIHEBHOM JKU3HU.

XHUMHYECKHH SKCIIEDHMEHT.

M3yueHre 00pasL[0OB HeOpPraHWUeCKUX BelecTB, CBOMCTB COJITHOW KHUCJIOThI, TTPOBe/ieHre
KaueCTBEeHHBIX PeaklUi Ha XJIOPWZ-UOHBI U HaOJII0JieHre MPU3HAKOB WX MPOTEKaHUs, OTIbITHI,
oTpakaroiye (usryeckre ¥ XMMHUUeCKHe CBOMCTBA TaJIOTeHOB U HUX COeJWHEHUM (BO3MOXKHO
WCTO/b30BaHNe BUJieOMaTepHaioB), O3HaKOMJieHHWe € obpasiamMu XJIOpUZOB (ra/loreHHU/oB),
O3HaKOMJieHHe ¢ o0pasljaMd cepbl W e€ CoeVHeHWsIMH (BO3MOXKHO HCII0/Ib30BaHUE
BUJeOMaTepuaioB), HabmrozeHue Tiporiecca oOyriMBaHUSI —caxapa TMOf  JIeHCTBUEM
KOHI[eHTPUPOBAHHOW CEPHOM KUCJIOTHI, U3yUeHHe XUMUUYEeCKUX CBOWCTB pa30aB/eHHOW CEepHOU
KWC/IOThI, TIPOBe/leHNe KaueCTBeHHOW peaklMM Ha Cyab(aT-uoH U Hab/tofieHre TIpU3HaKa eé
NIPOTeKaHusl, 03HAaKOMJ/IeHHe C (U3MUeCKUMH CBONCTBaMHU a30Ta, ¢ocdopa U uUX coeJuHeHUN
(BO3MO>KHO MCIT0/Tb30BaHKEe BHZIEOMAaTePHAsIoB), 00pa3iiaMu a30THBIX U PoChOPHBIX yI00peHuH,
rnosiyueHne, cobupaHue, paclio3HaBaHWe W UW3yueHWe CBOWCTB aMMHaka, I[IpOBefieHHe
KaueCTBEHHbIX peaklMid Ha HOH aMMOHUs UM (ocdaT-uoH U H3yueHHe TIPU3HAKOB UX
TIPOTeKaHUsl, B3aWMO/IeMCTBe KOHLIEHTPMPOBAHHOW a30THOW KHUC/IOTHI C MeZlbl0 (BO3MOKHO
WCI0/Ib30BaHME BU/IeOMAaTepPUaioB), U3yueHue Mojesield KPUCTa/UIMUecKuX PpelIeTOK aiMasa,
rpaduTa, Gys/ulepeHa, O3HAKOMJIEHHE C TIPOIIECCOM aZicOpPOIMKM  pacTBOPEHHBIX BeIeCTB
aKTUBUPOBAHHBLIM YTJIEM U yCTPOMCTBOM TPOTHBOrasa, MojyyeHre, cobupaHue, pacrio3HaBaHUe
Y U3yuyeHHe CBOMWCTB YTJIEKHUCJIOTO ra3a, MpoBefieHHe KaueCTBEHHbIX peaklii Ha KapboHaT u
CU/IMKaT-UOHbl M U3y4yeHHWe TIPHU3HAKOB MX IIPOTeKaHWs, O3HAKOMJ/IEHHWe C TpOAYKLMei
CU/IMKaTHOM TIPOMBIIJIEHHOCTH, pelleHre SKCIepUMeHTa/bHBIX 337lau 1o TeMe «BakHeiiiive
HeMeTasl/Ibl U UX COeJUHEHUS».



MeTa/utbl ¥ MX COeJUHEHUS

OOmiasi XapakTepuCTHKa XUMHAYEeCKHUX 3/IEMEHTOB — MeTa//IoB Ha OCHOBAaHUM WX
rosiokeHus B [Teproanueckon cucteme XUMHAYeCKUx 371eMeHTOB []. V. MeHzenieeBa 1 CTpoeHuUst
atomoB. CTpoeHue MeTa/uloB. MeTa/uueckass CBfI3b U MeTa/l/IMyecKass KpUCTa/l/IMyecKast
peliéTKa. JJIeKTPOXMMHUUECKUW psifi HanpsbkeHWM MeTasruioB. dusnueckre W XUMHUUECKUe
cBolicTBa MeTasioB. OO1Me criocoObl ToMyueHuss MeTa/uioB. [IoHATHEe 0 KOPPO3WUM MeTaslIOB,
OCHOBHBIE CITI0COOBI 3aI[UTHI UX OT KOppo3ur. CriiaBbl (CTajib, YyTYH, JIOPATIOMUHUMA, OpOH3a) U
UX TIpUMeHeHue B ObITY U TTPOMBIIIIEHHOCTH.

[IlenoyHble MeTasIbl: T0/I0’KeHHe B [lepronueckoil cucteMe XMMHAYECKUX 3/1eMeHTOB /.
W. MeHneneeBa, CTpoeHMe MX aTOMOB, HaxOXJeHHe B Npupofe. Pusnueckue U XUMUYECKHe
CBOMCTBA (Ha npuMepe HaTpus U Kanus). OKCHbl U TUAPOKCHABI HATPUs U Kanmus. [IpuMmeHeHne
L1e/IOUYHBIX METa//IOB U UX COeUHEHU.

[[leiouHO3eMeNbHbIE MeTa/JIbl MarHuid W Kajblldi: mMoJjiokeHWe B [lepuomueckoit
cuCTeMe XxUMHUYeCcKUX sjemeHTOB [I. V. MeHjeneeBa, CTpoeHMe MX aTOMOB, HaxOXJeHHe B
npupogie. dusnueckre U XUMHUUECKHe CBOMCTBA MarHusl U KanbLys. BakHelllve coefrHeHUs
KanbLys (OKCHZ, TUIPOKCH/, COn). JKECTKOCTb BO/BI M CITIOCOOBI €€ yCTpaHeHUs.

AmomuHuii: TonoxkeHue B [lepuoauueckol cucTeMe XUMUUeCKMX 3nemeHToB [I. .
MeHnpienieeBa, CTpoeHHe aToMa, HaxoXKJeHWe B npupoge. dr3nueckre U XMMUUECKHe CBOWCTBa
anmoMuHusi. AMpoTepHble CBOMCTBA OKCH/A U TUJIPOKCHA aTFOMUHUS.

JKene3o: mnonoxeHwe B Ilepuoguueckod cuUcTeMe XWMUUeCKuX 3jeMeHToB [I. .
MeHpeneeBa, CTpOeHHe aToMa, HaxoXKJeHUe B mpupoje. dusnueckrie U XMMUUeCKUe CBOMCTBA
kese3a. Okcuppbl, Tuapokcugsl U comu xene3a (II) u xenesa (III), ux cocraB, cBOWCTBa M
TIoJTyYeHue.

XuMHYeCKHH 3KCIIEDHMEHT.

O3HaKOMJIeHHe C oOpa3llaMyd MeTa/yIoB U CIJIaBOB, WX (DU3NUYECKUMH CBONCTBAMH,
V3yuyeHre pe3y/bTaTOB KOPPO3WMM MeETa/ljIoB (BO3MOXKHO MCIIO/b30BaHUE BHleOMaTepHasoB),
0co0eHHOCTeH B3aMMO/IEMCTBUSI OKCHZA KabIUsl M HAaTPHsI C BOJOHN (BO3MOKHO HCIIO/Ib30BaHHUE
BHU/leOMaTepHasioB), HMCCe/loBaHUe CBOWCTB >XECTKOW BOJBI, Mpoljecca TOPeHWs >Keje3a B
KUCaopoZe  (BO3MOXKHO — HWCIIOMb30BaHWe  BHUJIeOMaTepUasioB), TMPU3HAKOB  IPOTEKaHUs
KaueCTBEHHbIX peakLUii Ha WOHBbI: MarHus, KajabLius, aJllOMUHUS, LIMHKa, kene3a (II) u xenesa
(I1I), memu (II), HabrOI€HWE W OTTMCAHUWe TIPOLIeCCOB OKPALIMBAHUS TJIAMEHW MOHAMH HaTpHS,
Ka/usl U Kanblis (BO3MOXKHO MCIMO/Ib30BaHUe BUeOMaTepyasoB), UccaefoBaHue aMmbOTepHbIX
CBOMCTB T'M/IPOKCH/IA a/TFOMUHUS U TU/IPOKCH/IA LIMHKA, pelleHre SKCIepUMeHTalIbHbIX 3a/au Mo
TeMe «BakHelil1e MeTasibl U UX COeIUHEHUSI».

XvMus ¥ OKpy’KaroLias cpea

BewectBa 1 Marepuanbl B TTIOBCeJHEBHOM KM3HM YesioBeKa. be3omnacHoe MCMo/ib30BaHUe
BEIIeCTB M XUMHUECKUX peakiuid B ObiTy. I[lepBas TOMOIb TIpM XUMHYECKHUX OXKOTaxX H
OTpaB/IeHUSIX.

XuMunyeckoe 3arpsi3HeHHe OKpY»Karolljel cpefibl (TpefiefibHasi JOMyCTUMasi KOHL|eHTpaLus
BeIecTs, Aanee — [1/1K). Ponb XvuMun B pemieHNH K0JIOTHUeCKUX MPo0OsIeM.

XvMrrdeckHi SKCIIEDHMEHT:

n3yueHre 00pa3ljoB MaTepUasoB (CTEKJIO, CIJIaBbl METAJIOB, MOJIMMepHbIe MaTepHUaJibl).

MexnpeamerHeie cBa3u

Peanusanusi MeXXrpesMeTHBIX CBs3€M IPU U3yUYeHUU XWMUHU B 9 Kjacce OCYILeCTBJISIeTCS
yepe3 WCIO/b30BaHMe KAk OOIMX ecTeCTBeHHO-HAayYHbIX TOHSATHH, TaK W TIOHSTHH,
SIBJISFOLLIMXCS1 CUCTEMHBIMHU /151 OT/Ie/IbHBIX [1PeMeTOB eCTeCTBeHHO-HAyUHOI'0 LIMKJ/Ia.



OO1ie ecTeCTBeHHO-HayuHble TIOHATHS: Hay4yHbIA (akT, THUMOTe3a, 3aKOH, Teopus,
aHalM3,  CHHTe3,  KjlaccuuKaluuys,  TepUOAUYHOCTb,  Hab/mofeHHe,  SKCIIEPUMEHT,
MOZieTMpOBaHNe, U3MepeHue, MO/lelb, siB/leHNe, TapHUKOBLINA 3P deKT, TeXHOIO0T s, MaTepHUaslbl.

du3pka: MaTepusi, aroM, O3JeKTPOH, TIPOTOH, HEWTPOH, HOH, HYK/WJ, HW30TOIIb,
DaZ0aKTHBHOCTb, MOJIEKY/a, 9JIeKTPUUECKU 3apsi[, TMPOBOJHUKH, IOJYIIPOBOJHUKH,
IW3/IeKTPUKY, (OTO3/7IeMeHT, BeljecTBO, Telo, 00bEM, arperaTHoe COCTOSIHHE BeIllecTBa, ras,
pacTBOp, PAaCTBOPUMOCTb, KPUCTA/UTMUeCKasl PpemiéTKa, CI/IaBbl, (U3NUYecKre BeTWYMHbl,
e JHULIbI U3MepeHwsl, KOCMUUeCKOe TIPOCTPAHCTBO, TIJIAHETHI, 3BE3/b1, COJTHLIE.

Buonorusi: ¢orocuHTe3, AbIxaHue, Ouocdepa, 3KOCHCTeMa, MUHepasbHbIe yHnoOpeHws,
MHKPO3/IeMeHTbI, MAKpO3JIeMeHTbI, TUTaTe/IbHbIe BeIeCTBa.

leorpadus: armocdepa, ruzapochepa, MuHepasbl, TOpHble TIOPOJbI, II0JIE3HbIE
WICKOTIaeMble, TOTUIUBO, BOJHbIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 XMW HA YPOBHE
OCHOBHOI'O OBILEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIe pe3y/bTaThl OCBOEHHSl TpOrpaMMbl OCHOBHOro o061jero o6pa3oBaHus
JOCTUTAIOTCS B X0/le 00yUYeHHs] XUMUHM B eIMHCTBe yueOHON M BOCTIUTATeTbHOM [1eSITeTbHOCTH B
COOTBETCTBUM C  TPAJWLMOHHBIMA  POCCHMCKUMH  COLMOKY/IBTYDHBIMH ¥ JYXOBHO-
HPaBCTBEHHBIMU LIeHHOCTSIMH, MPUHATHIMUA B 0OIL[eCcTBe MpaBW/IaMU M HOPMaMH IOBeJjeHUs U
CrOCOOCTBYIOT MpoLjeccaM CaMOIO3HaHMsl, CAMOPa3BUTHS 1 COLMAIM3aLii 00yYaroInXCsl.

JINYHOCTHBIE pe3y/bTaThl OTPa)KalT TOTOBHOCTb OOYYalOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOU TO3UTHBHBIX LIEHHOCTHBIX OPWEHTAalMii U paclIupeHHe OMbITa AesTeSbHOCTH Ha eé
OCHOBe, B TOM YHCJIe B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTaHUS:

L[EHHOCTHOTO OTHOIIEHUSI K 0TeYeCTBEHHOMY KY/IbTYPHOMY, HCTOPUUYECKOMY ¥ HayYHOMY
Hac/eui0, TIOHUMAaHUs 3HAaueHWs XVMHUYeCKOW HayKW B J>KU3HM COBPEMEHHOro O0O0IecTBa,
CrOCOOHOCTH B/afieTh [JOCTOBePHOW MH(pOpMaLyell 0 mepefoBbIX JOCTHKEHUSIX U OTKPBITHSIX
MHMPOBOM M OTeUeCTBEHHOM XVMMHH, 3aMHTEPeCOBAHHOCTH B HAYUHBIX 3HAHHUSX 00 yCTpOHCTBe
MHpa U 00111ecTBa;

2) TPaKJA@HCKOT'0 BOCITUTAHM:

TIpe/iCTaB/IeHUsT O COLMa/JbHBIX HOPMax M TIpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHHH B
KOJ/UIEKTUBE, ~ KOMMYHMKAaTMBHOM  KOMIIETEHTHOCTM B OOII|eCTBEHHO  TIOJI€3HOW,
yueOHOMCC/Ie[OBaTe/TbCKON, TBOPUECKOW U [APYTUX BHAAX [eATeJbHOCTH, TOTOBHOCTH K
Pa3HO0Opa3HOI COBMECTHOM [1esITe/TbHOCTH TTPY BBITIOJTHEHUM yueOHBIX, TI03HABaTe/IbHBIX 3a/]auy,
BBINIOJTHEHUN XMMHUECKMX SKCTIePUMEHTOB, CO3/JlaHUM y4eOHBIX IIPOEKTOB, CTPEMJIEHHSI K
B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIM B TpOLiecce 3TOi yueOHOMW /iesTebHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBe/IEHWE M TOCTYNKHM CBOUX TOBapuilleldl C TIO3WIMM HPABCTBEHHBIX U
TIPaBOBBLIX HOPM C YYETOM OCO3HAHUSI TTOC/IeACTBUM MOCTYITKOB;

3) LIeHHOCTH Hay4YHOr'o NMO3HaHUA:

MHMPOBO33peHUYeCKHe TIPeJCTaB/leHWss O BeljecTBe W XUMHUUYECKOM  peakLyH,
COOTBETCTBYIOLI[ME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU M COCTaBJISIFOLIME OCHOBY /st
TMOHUMAaHWsI ~ CYLIHOCTM HAy4YHOW KapTUHBI MWpa, TIpeACTaB/ieHUss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/bI, B3aUMOCBSI3X Uel0BeKa C MPHUPOAHOMN Cpefioi, 0 posu
XVMUH B TIO3HAHWH 3THX 3aKOHOMEPHOCTeW;

T03HaBaTe/lbHbIe MOTHBBI, HAallpaBeHHble Ha TMOJyYeHHWe HOBBIX 3HAHWUM TI0 XUMMH,
HeoOXxo/iMble [yisi OOBsICHEeHUs1 Hab/I0JjaeMbIX TIPOLIECCOB U SIBJIEHWH, TI03HaBaTe/bHOM,
MH(POPMAIMOHHOW Y YATATeIbCKOW KY/IbTYPhI, B TOM UKC/Ie HaBBIKOB CaMOCTOSITE/TbHOW PaboThI
C y4eOHBIMU TEKCTaMH, CITPABOUHOM JIUTepaTypoM, AOCTYIHBIMA TeXHUYECKUMU CPeZCTBAaMU
VMH(OPMaI[OHHBIX TeXHOJIOTHH;

MHTepeCc K 00yueHMIO W TI03HaHHIO, JIF0OO3HATeNbHOCTb, TOTOBHOCTb U CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOEKTHOM M MCC/Ie0BaTeTbCKON [IeSITeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HarpaB/IeHHOCTH 1 YPOBHsI 00yueHus B a/ibHeHIIeM;

4) hopMHPOBaHUA KY/IbTYPbI 3[0POBbSL:

OCO3HaHUe IIeHHOCTH JKU3HHM, OTBETCTBEHHOIO OTHOLLIEHHS K CBOEMY 3/l0pOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIi 00pa3 >KW3HW, OCO3HAHWE TIOC/IeCTBUNA W HENpUusiTHe BPeIHBIX
npyBbIYeK (ymoTpebsieHus1 anKorosisi, HApKOTHUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIIOAeHus



npaBun Ge30omacHOCTH TIpU oOpalljeHMd C XMMWYeCKMMU BelllecTBaMH B ObITY W peabHOMN
>KW3HU;

5) TPy/ZIOBOT'O BOCIIMTaHH:

WHTepecC K NPaKTUYeCKOMY M3y4eHHIo rpodeccuii U TpyZa pa3/MyHOro pojia, yBaKeHue K
TPyAy U pe3y/ibTaTaM TPYZOBOM [esiTe/IbHOCTH, B TOM UKCIe Ha OCHOBe TIpUMeHeHHs
MpeJMEeTHbIX 3HAaHWM 10 XWMHH, OCO3HAHHBIA BLIOOp WHAMBUIYATbHOW TpaeKTOPUU
TIPOZIO/DKEHUsST 00pa3oBaHMsI C YYETOM JIMUHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
00IIIeCTBeHHBIX MHTEPECOB M TIOTPeOHOCTeM, yCTelHoN mpodecCHoHaIbHOU [esATeTbHOCTH U
pa3BUTHsA HeOOXOJUMBIX YMEHHH, FTOTOBHOCTb a/JalITUPOBAThLCS B PO eCcCUoHaNBHON Cpe/ie;

6) 5K0JIOrM4eCcKOro BOCIIMTAHMS:

9KO0JIOTHUECKH Iie/iecoo0pa3Hoe OTHOIIIEHHe K TIPUPOJZie KaK UCTOUHHKY )KHU3HU Ha 3eMiie,
OCHOBe eé CyII|eCTBOBaHMs, NMOHMMaHHWe LIEHHOCTH 3/I0pPOBOr0 M 0e30racHOr0 obpasa >KWU3HH,
OTBETCTBEHHOe OTHOIleHHe K cOoOCTBeHHOMY (U3MUeckoMy U TICUXWUECKOMY 370DOBbIO,
0CO3HaHHe LIEHHOCTH COOJIIO/IeHHsI TIpaBUI 6e30MacHOro MoBe/leHus Mpyu paboTe C BelleCTBaMH,
a TaK>Xe B CUTYaLUsX, YTPOXKAIOIIMX 3ZJ0POBbI0 U JKU3HU JTHO/Iel;

CNOCOOHOCTH TIPUMEHSITb 3HAHWS, T0JydaeMble TPU W3yUeHUU XUMHU, [Jis pelleHus
3a/jay4, CBSA3aHHbIX C OKPY’Karolllell TPUPOIHOM Cpefioi, AJisl MOBBILLIEeHNS] YPOBHS S5KOJIOTMUeCKOMN
KY/IbTYPbl, 0CO3HaHHsI I7I00a/IbHOTO XapakTepa 3KOJOTMYeCKUX IMPo0JieM U TMyTel UX pelleHus
TOCPeJICTBOM MEeTO/IOB XMMUH, SKOJIOTMUYEeCKOr0 MBIIIJIEHUs, YMeHUs] PYKOBO/ICTBOBATLCS UM B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOU U COLIMAIbHOW MPaKTHKe.

METAITPEIIMETHBIE PE3YJIbTATHI

B coctaBe MeTamnpeJMeTHBIX Ppe3y/lbTaTOB BBIJEISIOT 3HauMMble 751 (OPMUPOBAHUS
MHPOBO033peHHs1 O0IleHayuHble MOHSATHS (3aKOH, TeOpHsi, MPUHIUI, Turore3a, ¢akT, CUCTeMa,
TIPOLIeCC, YKCTIEPUMEHT U ZIPYToe.), KOTOPble UCIOJ/Ib3YIOTCS B €CTeCTBEHHO-HAyUHBIX YUeOHBIX
TipeMeTax | MO3BOJISIOT Ha OCHOBEe 3HAHWM M3 3THX TIPeAMeTOB (JOPMHUPOBATh TIPeZICTaB/IeHHE O
1[e/IOCTHOM HayyHOW KapTHWHe MUpa, U yHUBepcasbHble yueOHbIe [efcTBUs (TI03HaBaTe/bHbIE,
KOMMYHUKaTUBHbBIE, PEry/sATHBHbIE), KOTOpble oOecreurBalOT (OpMUPOBaHHE TOTOBHOCTU K
CaMOCTOSITe/TLHOMY TIJTAHUPOBAHUIO M OCYILIeCTB/IEHUIO YUeOHOM /IeATeTbHOCTH.

[To3HaBaTe/IbHbIe YHUBEPCAJIbHBIE yUeOHbIe AeHCTBUSA

Ba3o0BbIe jlornueckue AeNCTBUS:

YMeHUsI UCTO0/b30BaTh TIPUEMBI JIOTUUYECKOTO MBIIIEHUSI TIPU OCBOEHWM 3HAHHM:
PacCKpbIBaTh CMBICI ~XWMHYECKHWX TIOHSATHMA (BBIJENATh WX XapaKTepHble TIPU3HAKHY,
yCTaHaB/IMBaTh B3aUMOCBS3b C APYTUMHU TOHSTHSMH), UCTIONb30BaTh TOHSATHS [I/1s1 00bICHEHUS
oT/leNibHBIX (PAKTOB U sIBIeHWM, BBIOMPATh OCHOBAaHUSI W KPUTEPUU MAJis K/IaCCU(PUKAIL[UU
XUMHUUECKUX BEIeCTB U XMMUUECKUX peaki[ii, yCTaHaB/IWBaTh MPUUMHHO-C/IeJICTBEHHBIE CBSI3U
MeXXy 00BeKTaMU U3yUeHUs], CTPOUTh JIOTHUeCKHe PacCyXAeHus (MHAYKTUBHbBIE, 1e[yKTUBHbIE,
T10 aHAJIOTHH), ZieJlaTh BBIBO/BI M 3aK/TFOUEHMS;

yMeHUe TIPUMEHSITh B Tpoliecce TO3HaHUS TOHATHS (TpeAMeTHble U MeTarpeMeTHbIE),
CUMBOJIMUECKHe (3HAKOBbIe) MOJIe/IM, WCIIO/Mb3yeMble B XUMHH, IPeo0pa30BbIBATh IITMPOKO
MpUMeHsIeMble B XUMHHM MO/Ie/IbHbIe TIPe/ICTAB/IEHUS] — XUMUYEeCKUIA 3HaK (CMIMBOJ 3J/IeMeHTa),
XUMuueckass (GopMyna YW ypaBHeHHWe XUMHYECKOM peaki[ud — TIpU pelleHnd ydeOHO-
MO3HaBaTe/NIbHBIX 3a/lay, C YYETOM ITUX MOJeNbHBIX TIPeJCTaBIeHUNM BBISBISATH U
XapaKTepr30BaTh CYIlleCTBeHHbIe TPHU3HAKW H3yuaeMbiX OObEKTOB — XMMHUECKHX BeIeCTB U
XUMUUYECKUX Deaki[ii, BbIBIATH OOIIMe 3aKOHOMEPHOCTH, TPUUWHHO-C/Ie[ICTBEHHBIE CBSI3U U
TPOTHMBOPEUNs B M3yuaeMbIX ITpoLjeccax U siBJIeHUsIX.

Ba3oBble ucciejoBaTe/IbCKue AefCTBUA:



yMeHHe HCTIO/b30BaTh TOCTaB/eHHbIe BOTMPOChl B KaueCTBe WHCTPYMEHTa TO3HaHUS, a
TaKke B KauyecTBe OCHOBBI /i1 (DOPMHPOBAHHS THIIOTE3bl [0 TIPOBEPKE MPAaBUIBLHOCTH
BbICKA3bIBAEMbBIX CYXK/E€HHIA;

npuobpeTeHre OMbITa 1O TJIAHUPOBAaHWI, OPraHM3allid U TIPOBEJIeHUI0 YUeHHYeCKUX
9KCTIepUMEHTOB, YMeHUe Hab/toaTh 3a X0/[0M IPOLiecca, CaMOCTOSATeIbHO TIPOTHO3UPOBATh €0
pe3ynbTat, (GopMynupoBaTh 0000IIeHHST W BBIBOZABI 10 pe3y/abTaTaM IPOBEAEHHOTO OIIbITa,
WCCJIe/JOBaHUS, COCTAB/ISATh OTYET O MPOAeTaHHOM pabore.

Pa6ota ¢ uadopmarueii:

yMeHHe BbIOMpaTh, aHaTM3UPOBAaTh U UHTEPIIPEeTUPOBAaTh MH(OPMAILMIO Pa3/TMUHbIX BUI0B
1 GopM mpe/CTaBIeHus], TTOy4aeMyr0 13 Pa3HbIX UCTOUHUKOB (Hay4HO-TIOMY/ISIpHAst TUTepaTypa
XUMUYECKOTO COZIEp>KaHHUs, CIIPaBOYHbIe T10COOMsA, pecypchbl VIHTepHeTa), KPUTHUYECKU
OLIeHUBATh MPOTHBOPEUUBYIO U HEJJOCTOBEPHYIO MHGMOPMALIUIO;

yMeHHe TIPUMeHSITh pa3/IMuHbie MeTOZbl U 3alPOChI IPH TIOMCKe U 0TOope HHPOpPMaLuu 1
COOTBETCTBYIOILUX JAHHBIX, HEOOXOAMMBIX /IJIs1 BBITTOJTHEHUST yUeOHBIX U ITO3HABaTe/IbHbBIX 3aJau
OTipe/ie/IEHHOTO THIA, NpUobpeTeHHe OMbITA B 00/aCTU WCIIO/IB30BaHUS HMH(GOPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHM, OB/aZieHre KyJIbTYPOW aKTUBHOTO MCII0/Ib30BaHUST PA3/IMUHBIX
TIOMCKOBBIX CHUCTEM, CaMOCTOSITe/IbHO BbIOMpaTh ONTHUMa/bHY0 (OpPMYy TpesCTaBIeHuUs
vHbOpMaIlM ¥ WITFOCTPUPOBATh pelllaeMble 3a/laul HEeC/I0)KHBIMH CXeMaMH, ArarpaMMaMH,
Apyrumu popmamu rpaduku ¥ uX KOMOMHALUSMUY;

yMeHHe WCIO/b30BaTh U aHAJM3UPOBaTh B Tiporecce yuyeOHOM UM MCC/e[0BaTeIbCKOM
JesITeTbHOCTH MH(GOPMALIUIO O BIUSHUY MPOMBILLITIEHHOCTH, Ce/TbCKOT0 X03HMCTBa U TPAHCIIOPTa
Ha COCTOSIHUE OKPY’Kaloll[eil IPUPOJHOMN CpeJbl.

KoMMyHMKaTHBHBIE YHHUBEPCA/IbHBIE YUeOHbIe JeHCTBUA:

yMeHUsl 3aJjaBaTb BOMpPOCHl (B Xoze auanora W (WiM) [AWCKYCCUU) TIO CYIECTBY
obcyxmaemoli Tembl, (HOpPMYJHUPOBaTb CBOM TIPEJJIOKEHUS OTHOCHUTE/IbHO BBITIOJTHEHUS
ripe/iJIoKeHHOU 3a/iauu;

YMEHHUSI TIPeZICTaB/ISTh MOJyYeHHbIe Pe3y/IbTaThl T03HABATE/IbHOM [I€SITE/TbHOCTH B YCTHBIX
M TIMCbMEHHBIX TEeKCTaX; /e/aTh TIPe3eHTALUI0 pe3y/IbTaTOB BBIMOJHEHUS XUMHUECKOTO
SKCreprMeHTa (J1abopaTOPHOrO OIbITa, JIAOOpaTOpHOM pabOTHI MO MCC/IEZOBAHUIO CBOMCTB
BEIL[eCTB, y4eOHOr0 TIPOEKTa);

yMeHHsI Y4eOHOTO COTpYJHMUECTBa CO CBEPCTHUKAMHU B COBMECTHOW MO3HAaBATEe/JILHOW U
WCCIIeIoBaTe/TbCKOW IeITe/TbHOCTA TIPY PellleHWH BO3HUKAIOIIUX TPo0/ieM Ha OCHOBe Y4éTra
O0IIMX WHTEpPecoB W COTJIaCOBaHWS TO3WLMK (00CYyXAeHus, 0OMeH MHEHUSIMH, «MO3TOBbIe
IITYPMbI», KOOPUHALIUS COBMECTHBIX Je€HCTBHM, OMpeZie/ieHre KPUTEPHEB 10 OIleHKe KauecTBa
BBITIOJTHEHHOW pabOoTHI U IpyTHe).

PerynariBHbIe YHUBEpCA/bHBIE yueOHbIe AeiiCTBUS:

yMeHHEe CAMOCTOSITe/IbHO OTIPe/IeNISTh LIe/IU [IesiTe/IbHOCTH, TVIAHUPOBATh, OCYIIIECTB/ISTh,
KOHTPOJIMPOBAaTb M TIpU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO [IeATELHOCTb, BbIOHMpPATh
Haubonee S¢deKTHBHbIE CMOCOObI  pelleHHss yueOHBIX MW TI03HABaTe/bHBIX  3a7iad,
CaMOCTOSITEJIbHO COCTABJ/IATh WM KOPPEKTHPOBATh TIPEZJIOKEHHBIN aJrOPUTM JEeWCTBUUN TIPU
BBLITIOJTHEHWUM 3aZlaHUM C YYETOM TIIOJIyUeHUS HOBBIX 3HaHMNW 00 W3ydaeMbIX OOBEKTaX —
BEIL[eCTBaX U PEeaKIUsX, OL€HUBAaTh COOTBETCTBUE TIOJIyUEHHOTO pe3yJbTaTa 3asiBIeHHOU 1[eJTH,
yMeHHe UCII0/Ib30BaTh U aHaIM3UPOBAaTh KOHTEKCTHI, TIpe/ljlaraeMbie B YCJIOBUM 3a/laHUM.

[TPEAMETHBIE PE3YJIBTATHI

B cocraBe mpegMeTHBIX pe3y/lbTaTOB [0 OCBOEHHIO 00s3aTeNIbHOTO COZep KaHus,
YCTaHOBJIEHHOTO JIaHHOW (emepanbHOM pabodeil TIpOrpaMMOM, BBIIEISIOT: OCBOEHHbBIE



oOyyaroIMMUCs HayyHble 3HaHUS, YMeHUsi U CrocoObl [eHcTBUM, crieliuduueckre st
TpeMeTHON 00/acT «XUMHUSI», BHU/bI [1€STEJLHOCTH T10 TIOJYYEHUI0 HOBOT'O 3HAHWS, €ro
WHTepIIpeTaryy, Mpeodpa30BaHHI0 U IPUMEHEHHIO B PAa3/TMUHBIX YUeOHBIX U HOBBIX CUTYaIUsIX.

K koHiy obyueHusi B 8 Kjacce mpeAMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [I0JKHbI
oTpaXkaTb CHOPMUPOBAHHOCTH Y 00yUaOIUXCST YMEHUH:

pacKpbIBaThb CMbIC/I OCHOBHBIX XMMHUYECKUX TOHSATHW: aTOM, MOJIeKy/a, XUMUUeCKUn
3/IEeMEHT, TIPOCTOe BeIleCTBO, CJIOXKHOe BelLecTBO, CMeChb (OZHOpOAHas |
HEO/IHOPO/Hasi), Ba/leHTHOCTb, OTHOCHUTeNbHAas aTOMHasi W MOJeKyJspHas Macca,
KOJIMUeCTBO BeIlleCTBa, MOJb, MOJsSIpHas Macca, MaccoBasi J0Jsi XUMHUeCKOro
jjIeMeHTa B COeJUHEHWH, MOJISIDHBIM O00BEM, OKCHZ, KHUCJIOTa, OCHOBaHHWe, COJIb,
3/IeKTPOOTPULIATEeTLHOCTD, CTeleHb OKHUCIeHUs], XMMUUecKasl peakiysi, KJacCu(puKaus
peaki[uii: peaki[Uu COeIMHEHNs], peaKi[Mu pa3/ioXKeHUs], peakluy 3aMellleHus], peakluu
obMeHa, 3K30- U SHZOTePMUUECKHEe PeaKI[iH, TeTUIOBOW 3P heKT peakiyuu, iApO aToMa,
3JIEKTPOHHBIN C/IOM aTOMa, aTOMHas OpOWTasnb, pajuyC aToMma, XUMHYecKas CBSI3b,
ToJisipHasi ¥ HeroJisipHasi KOBaJleHTHasi CBsA3b, WMOHHasi CBsSi3b, WMOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi 014 BelllecTBa (MpPOLieHTHast KOHL[eHTpaLMsl) B pacTBOPE;
W/UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWUECKUX TOHATHUN W TPUMEHSITh 3TH
TIOHSITUS TPH OTMCAaHWU BeILeCTB U UX TIpeBpallieHUi;

WCI0J/Ib30BaTh XUMHUUECKYH0 CUMBOJIUKY [JIi COCTaBjieHUs: (opMys BelecTB U
YPaBHEHUH XUMUYECKUX peakLui;

oTpefie/iiTh BaJIeHTHOCTb aTOMOB 3/IeMEHTOB B OWHApHBIX COeAUHEHUSX, CTeTleHb
OKHCJIeHHsI 3/IeMEHTOB B OWHApHBIX COeJMHEHUSX, TIPUHA//IE)KHOCTh BeI[eCTB K
orpeZieIEHHOMY K/acCy coeAUHEHWW 10 QopmynaMm, BUJ XUMHUUYECKOW CBSI3U
(KoBasileHTHasi U MOHHasi) B HeOPraHUUeCKUX COeJUHeHUSIX;

packpbiBaTh cMmblci [lepuoanuyeckoro 3akoHa [I. V1. MeHpeneeBa: [eMOHCTPUPOBATh
TMOHUMaHWe TIePUOJUYeCKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX 37IeMEHTOB OT UX
nosiokeHusi B Ilepuogruueckoil cucTeMe, 3aKOHOB COXPAaHEHHsS MacChl BelleCTB,
TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIDHOTO yueHus1, 3aKoHa ABOrazipo;

OMMCHIBaTH M XapaKTepu3oBaTh Tab/iuuHyto (opmy Ilepuoanueckoit CUCTEMBI
XMMUUECKUX 3/IeMEHTOB: pa3/iiuaTh MOHSTUSl «rJaBHasi moArpymnmna (A-rpymma)» u
«mobouHass moarpynmna (b-rpymma)», Masble W 0GosbIie TI€PUO/BI, COOTHOCHTH
0603HaueHMs], KOTOpPble UMEIOTCS B Tabsuile «[leproguyeckasi CUCTeMa XUMHUUECKUX
snemeHToB [I. V. MeH/jefieeBa» C UMC/IOBBIMU XapaKTePUCTUKAaMH CTPOEHHS aTOMOB
XUMUYECKMX 3/IeMEeHTOB (COCTaB M 3apsifi siipa, oOIee YWC/IO 37eKTPOHOB U
pacripefiejieHle UX 10 3JIeKTPOHHBIM CJI0SIM);

K/1accuuLMpOBaTh XUMUUECKUe 37IeMeHThbl, HeOpraHnyeckue BelllecTBa, XMMUUecKue
peakiuu (M0 YKMCAYy U COCTAaBY YYaCTBYIOLIUMX B peaklUU BeIecTB, M0 TelJIOBOMY
sdexry);

XapaKTepr30BaTh (OMUCHIBATh) OOIIMe XWUMHWYeCKWe CBOMCTBA BEIIECTB PA3/IMUYHbIX
K/IacCOB, TIOATBEP)KJasi  OINWCaHWe TpUMepaMU  MOJIEKY/SIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMAUECKUX peaKIini;

TIPOrHO3UPOBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MIPOTeKaHUsI XUMHUUYeCKUX TIpeBpalljeH!i B pa3/IMUHbIX YC/IOBUSIX;
BBIUMC/ISITh OTHOCUTE/IBHYIO MOJIEKY/ISIPHYIO U MOJIIPHYIO MacChl Bell[eCTB, MaCCOBYIO
JI0/JIF0 XMMHAYECKOT'0 371eMeHTa 1o (opMyJsie CoOeJUHEeHHs, MaCCOBYIO JI0JII0 BellleCTBa B
pacTBoOpe, TIPOBOAUTH PAaCUEThI 110 YPaBHEHUIO XUMHUUYECKOU peakiuy;



TPUMEHSITh OCHOBHbIE OMepaliy MBICJUTE/bHON /leaTeTbHOCTH — aHa/lu3 U CUHTe3,
cpaBHeHHe, 0000IIeHre, CUCTeMaTH3aluio, KiacCU(UKaLMio, BbIsB/IeHUe TPUYNHHO-
C/Ie[ICTBEHHBIX CBsi3ell — [/Is1 W3Y4YeHUsI CBOMCTB BeIeCTB U XWMHUUYECKUX DeaKIUi,
eCTeCTBEHHO-HayuHble ~ METOZIbl  TO3HaHWs —  HaO/rofieHHWe,  W3MepeHWe,
MO/ie/IMpOBaHue, IKCIIepuMeHT (peasibHbIN U MbIC/IEHHBIN);

C/1IefioBaTh TIpaBU/IAM  TO/Ib30BaHUSI XWMHUUECKOW TIOCYyZIol | J1abopaTOpHBbIM
obopyJoBaHHeM, a Takke TpaBWaM OOpallleHusi C BeleCTBaMHd B COOTBETCTBUU C
WHCTPYKLIMSIMU T10 BBITIOJTHEHHIO 1aD0PAaTOPHBIX XUMUUECKUX OITIBITOB T10 TOJTyUeHHIO
1 cobupaHnio ra3000pa3HbIX BeljecTB (BOAOPOZAa M KHUCIOpPOJa), TPUTOTOB/IEHUIO
PacTBOPOB C OMNpeze/IéHHOM MacCOBOU [J0Jield paCTBOPEHHOIO BelleCTBa, MJIaHUPOBATh
Y TIPOBOJUTb XMMUYeCKHe KCIIepUMEeHThI TI0 PAClio3HABAHWIO PACTBOPOB ILeioueil 1
KHUCJIOT C TIOMOLbI0 UH/AMKATOPOB (JIakMyc, peHodTanerH, METUIOPaHX U Apyryre).

K xoH1ly o0OyueHusi B 9 Kiacce rpeZMeTHble pe3y/bTaTbl Ha 0a30BOM YpOBHeE JOJ/DKHBI
oTpaXkaTb CHOPMHPOBAHHOCTh Y 00YUAIOIINXCSl YMEHHI:

PacKpbIBaTh CMBIC/T OCHOBHBIX XMMHUECKHX TOHSTUIA: XUMHUUECKUI 3/1eMeHT, aToM,
MoJieKy/ia, NOH, KaTUOH, aHUOH, MPOCTOe BellleCTBO, CJIOKHOEe BelleCTBO, BaJIEHTHOCTD,
3/1eKTPOOTPULIATEe/IbHOCTb, CTeNeHb OKHWC/IeHWs, XMMUYecKas peakLusi, XUMUuecKas
CBS13b, TEIUIOBOW 3(GheKT peakiid, MOJIb, MOJISIPHBIN 00BEM, PacTBOp, 3/IEKTPOJIUTHI,
HE3JIeKTPOJIUTBI, 3JIEKTPOJIUTHYECKasi AWCCOLMALMS, peakUdd HWOHHOTO 0oOMeHa,
KaTa/lm3aTop, XMMHUecKoe paBHOBecHe, oOpaThMble W HeoOpaTHMble peakLuH,
OKHUC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE  PEeaklUd,  OKUC/IWTeb,  BOCCTAHOBUTE/b,
OKHC/IeHWe U BOCCTAHOBJIEHWe, a/oTpOIus, amM(pOTepHOCTb, XUMHUUYeCKas CBf3b
(KoBasleHTHasi, MOHHAasi, MeTa/ulnyecKasl), KpUCTa/uyinyeckasi pelléTka, KOppOo3usi
METaJuIOB, CIJIaBbl, CKOPOCTb XUMMUUECKOW peakLUd, TIpe/le/lbHO JI0MyCTUMast
koHtenTpaus [T/IK BeliecTBa;

WIJTFOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XUMMWUYECKMX TOHSATUA U TIPUMEHSITb 3TH
TIOHSITUSI TP OTHMCAaHUU BelleCTB U UX TIpeBpallieHUi;

WCTIO/b30BaTh XUMMUECKYI0 CHUMBOJMKY /Jisi COCTaBjieHUss (OpMya BeLecTB U
yPaBHEeHWM XUMUUECKHX peaKLUii;

orpefieNiiTb Ba/eHTHOCTb M CTelleHb OKWC/JEHWS XUMUYEeCKMX 37eMEeHTOB B
COeJJUHEHUSIX Ppa3/MYHOr0 COCTaBa, TMPUHA/JIEKHOCTh BeIeCTB K OrMpefe/éHHOMY
K/IacCy coeliHeHWM 1o (opmysiam, BHUJ XUMHUYeCKON CBsi3u (KOBajieHTHasi, MOHHasl,
MeTa/uliyecKasl) B HeOpraHWuUeCcKuMX COeJUHEeHUsX, 3apsifi HMOHa T0 XUMHUUecKou
tdhopmysne, xapakTep cpefibl B BOAHBIX pacTBOpax HEOPraHWYeCKUX COeJUHEeHUH, TUIl
KPHUCTa//InyeCcKol pelliéTKA KOHKPeTHOT'O BelleCTBa;

packpeiBaTh cMbIC [lepuoauyeckoro 3akoHa /[l. V1. MeHjeneeBa U J,eMOHCTPUPOBATh
ero MOHWUMAaHKeE: OIMChIBaTh M XapaKTepu30BaTh TabiuuHyr0 dopmy [lepuoanueckoit
CUCTEMbl XUMMUECKHUX 3JIEMEHTOB: pa3/ivyaTh MOHATUSl «raBHas nogrpynna (A-
rpymnmna)» U «mobouHas mogrpymnmna (b-rpymma)», manbie u  Oosibllve TiepUOJE,
COOTHOCHTb 0003HaueHWs, KOTOpble WMEITCA B IephoAnueckor Tabiwie, C
YMC/IOBBIMUA XapaKTepUCTUKaMK CTPOEHHUS aTOMOB XMMUYECKUX 37IeMeHTOB (COCTaB U
3apsiji si7ipa, obllee UKC/IO /IEKTPOHOB U pacripe/iesieHre UX T0 3/IeKTPOHHBIM CJI0SIM),
OOBSICHATL 00LI[Me 3aKOHOMEPHOCTH B W3MeHEeHHWH CBOWCTB 37eMEeHTOB U MX
COeZIMHEeHUI B MpefiesiaXx MasiblX MepuoJOB U IJIaBHbIX MOATPYMI C YyUETOM CTPOEHHs
VX aTOMOB;



K/1acCU(ULMpOBaTh XUMHUUECKHe 371eMeHThbl, HeOpraHuueckue BellecTBa, XUMHUYeCcKue
peakiuu (M0 YMC/Iy M COCTaBy Y4yacCTBYIOLIMX B PeakLUM BeLIeCTB, IO TEIOBOMY
3¢ eKTy, 10 U3MEHEHUIO CTereHell OKUC/IeHUs] XUMUYEeCKUX 3/IEMEHTOB);
XapaKTepH30BaTh (OIMHKCBhIBATh) OOIHMe W crenuduUecKre XUMHUeCKHe CBOMNCTBa
TIPOCTBIX U CJIOKHBIX BeIlleCTB, OATBepXK/asi OrnyrcaHue prMepaMu MOJIEKY/ISIPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX peaki[ui;

COCTaBJ/ISITh YPaBHEHUSI 3/I€KTPOJIMTUUECKOW AUCCOLIMALIMM KUC/IOT, LIeI0Yel U Comel,
TOJTHbIE ¥ COKpAIL|éHHbIe YPaBHEHUsI Peaklvii HOHHOTO 0OMeHa, ypaBHEeHUs peakLni,
MO/TBEPXKJAIOLIMX CYL[eCTBOBAaHWE TeHeTUYeCKOW CBSI3U MeXAy BelecTBaMu
Pa3/IMUHBIX K/1aCCOB;

pacKpbIBaTh CYILIHOCTb OKHC/IUTEIbHO-BOCCTAHOBUTE/BHBIX peakluil I0CpeJCTBOM
COCTaBJIeHUsI 37IEKTPOHHOTO DaslaHCca 3TUX peakLyi;

MPOTHO3UPOBaTh CBOMCTBA BeLeCTB B 3aBUCUMOCTH OT WX CTPOEHUS, BO3MOKHOCTHU
TPOTeKAHUSI XUMUUeCKUX TIpeBpallleHri B Pa3/IMUHbIX YCIOBUSX;

BBIYUC/ISITh OTHOCUTETbHYI0 MOJIEKY/ISIPHYHO U MOJISIPHYIO MacChl BellleCTB, MaCCOBYHO
JI0/IF0 XMMHAYeCKOT 0 37ieMeHTa 1o (opMysie coeJUHEHHsl, MaCCOBYIO JIO/I0 BellleCcTBa B
pacTBope, NMPOBO/IUTh PacuéThl 110 ypaBHEHHIO XUMUUECKOM peakivu;

co0/sfoaTh  TIpaBW/Ia  T10/Ib30BaHUSI XMMHUECKOW TOCYyJoW U 1abopaTOpHBIM
obopyJoBaHHeEM, a TakKKe TpaBW/a oOOpallleHHs] C BeljeCTBaMH B COOTBETCTBUU C
WHCTPYKLUSIMU TIO BBITIOJTHEHUIO 7Ta00paTOPHBIX XUMHUECKUX OTBITOB TI0 TIOTyYeHUI0
1 coOMpaHMIo ra3000pa3HbIX BelecTB (aMMHAKa U YTIeKHUC/IOro Ta3a);

MPOBOJUTh PeakluM, MOATBep)KJatole KaueCTBeHHbIN COCTaB pa3/IMUHbIX BelleCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpoMuz-, voaun-, KapboHat-, docdart-,
CUMUKaT-, Cy/nb(dar-, TUJPOKCU[-UOHBI, KAaTHOHbI aMMOHUS WM MOHBI H3YyUeHHBIX
MeTasl/IoB, IPUCYTCTBYIOIIIME B BOAHBIX paCTBOpax HeOpraHUUeCKUX BelllecTB;
NIPUMEHSITh OCHOBHBIE OTepaliiyd MbICUTeNIbHOU JesiTe/TbHOCTU — aHa/lu3 U CUHTe3,
cpaBHeHHWe, 0000IIleHre, CHUCTeMaTH3al|lo, BBISBIEHWe TIPUYMHHO-C/Ie/[CTBEHHbIX
CBsi3el — [ U3yuyeHUs] CBOWCTB BeleCTB UM XUMHUUECKHWX peakLUil, eCTeCTBeHHO-
HayuHble MeTO/bl TO3HaHUSI — HaOMoJeHue, W3MepeHUe, MO/e/IUPOBaHUe,
5KCIIepUMEHT (peasibHblM U MbICIIEHHBIN).



TEMATUYECKOE ITNIAHUPOBAHUE

8 KITACC
KomuectBo yacoB
Ne HaumeHoBaHMe pa3fienioB ¥ TeM OnekTpoHHbIe (L(pPOBLIE)
/1 TPOrpamMMBI Bcero Konrpormite TpaxTueckue obpasoBaTe/bHbIE PeCYpPChHI
paboTsI paboTsI
Pa3pen 1. [leppoHavabHbIe XUMUYECKHE TIOHSITHUS
Xumus — BakHast 00/1aCTh
11 eCTeCTBO3HAHUA U 5 9 Bbubmoteka LIOK
MPaKTHUYeCKOM iesiTe/IbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
12 BerjectBa 1 xumMmnueckue 15 1 bubmiorteka LJOK
peakiuu https://m.edsoo.ru/7f41837c
Nroro no pazpeny 20
Pazfienn 2. BaxxHelinve npeACTaBATE/M HeOPraHUYECKUX BELeCTB
21 Bo3gyx. Kucnopog. [Tousatue 6 bubmioreka LJOK
00 okcugax https://m.edsoo.ru/7f41837c
99 Bopgopog. ITonstue o kuciorax 3 1 bubmoreka LJOK
U COJAX https://m.edsoo.ru/7f41837c
513 Bopa. PactBopel. [ToHsiTHe 00 c 1 1 bubmoteka LJOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE K/1aCChl 1 1 1 bubmioreka LJOK
HeopraHuuecKux CoeiMHeHU https://m.edsoo.ru/7f41837c
Wroro no paspeny 30

Paspen 3. Ilepuoanueckuii 3akoH U [lepuoguueckas cucreMa xuMuyeckux snemeHToB [1. Y. MenpaeneeBa. CTpoeHre aToOMOB. X¥MUYecKast
CBs13b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/ILHBIE PeaKLuU




[Teproanueckuii 3aKoH U

31 [Teproguueckas cucrema 7 bubmmoreka IIOK
XUMHUUECKUX 371eMeHToB [. . https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XuMHUYecKasi CBSI3b.

3.2 OkucvTeNbHO- 8 Bubmmorexa LIOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTE/IbHbIE PeaKLUU
bubmiorteka LIOK
Hroro ro pasery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KomuectBo yacoB 3 (i )
€KTPOHHbIe OBLIe
Ner/m  HammeHoOBaHuWe pa3esioB ¥ TEM NPOrPaMMbl Kontpormbaele  [IpakTuueckue VEKTP HHOPOBE!
Bcero obpa3zoBare/bHbIe PecypChl
paboTsI paboTsI
Pa3zen 1. BemmecTBo 1 X¥iMHUueckuie peakiyu
11 [ToBTOpEeHMe U yraybieHue 3HaHUN c 1 bubmoreka [JOK
' OCHOBHBIX pa3ziesioB Kypca 8 Kacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEDHOCTU XUMUYECKUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUUeCKast JUCCOLMaLUs. 3 1 1 bubmoreka [JOK
) XuMHUuecKue peakliii B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pasgen 2. HemeTa/utbl ¥ X COeAVMHEHUS
51 OO11jast XapaKTePUCTUKA XUMHUUECKUX 4 1 bubnmoreka [JOK
) sneMeHTOB VIIA-rpynmsl. ["asoreHsr https://m.edsoo.ru/7f41a636
06
22 oneweson ViA-rpyrmm Cepa e 6 Biorera LIOK
’ PYIHIEL. T-€p https://m.edsoo.ru/7f41a636
coeJuHeHUsT
06
23 oneverron VArpyms, Asor, docgop i 7 ;  Bemore LOK
) DYTHTBL. ’ P https://m.edsoo.ru/7f41a636
CcoeJUHeHUsT
2.4 Simzﬂ Xoapéllfffpmmm X;I’MH: e0C - 8 1 2 Bubmmorexa LIOK
. JIEMEHTOB -Tpynmbl. YT u
. pyH poa https://m.edsoo.ru/7f41a636
KPeMHUH U UX COeUHEeHUs
Uroro nio pasgeny 25




Paspen 3. Meta/utbl M UX CoeyHeHUs

bubmoreka LJOK
3.1 06 % 4
HiHE CBOHCTBA METAILTOB https://m.edsoo.ru/7f41a636
bubmoreka LJOK
3.2 B 7 16
aKHeMWIlIve MeTaslbl U UX COeJUHEeHUS https://m.edsoo.rw/7£41a636
Wtoro no pazgeny 20
Paszen 4. Xumus U okpy»Karolias cpega
4.1 BeliectBa 1 MaTepuaJibl B JKU3HH Ue/I0BeKa 3 Bubmiorexa LIOK
' . P https://m.edsoo.ru/7f41a636
Wtoro no paspeny 3
Pe3epBHOe Bpems 3 Bubmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







I[TIOYPOYHOE ITJTAHUPOBAHUE

8 KJIIACC
KomuectBo yacoB
Ne ‘Tema ypoka KontposbHble  [IpakTHueckue Hara MEKTPOHHEIE LFAQPOBLIe
/1 Bcero u3ydeHuss  oOpa3oBaTe/bHbIE PECYPCHI
paboTsI paboTsI

1 [Ipegmet xvimuu. Posib XMMHU B JKU3HU 1 bubmoreka LJOK
yesioBeka. Tesa v BelljeCcTBa https://m.edsoo.ru/ff0d210c

2 [ToHusTre o meTozax MO3HAHUS B XUMUU 1 Bubmaorexa [IOK

https://m.edsoo.ru/ff0d227e
ITpakTrueckasi pabota Ne 1 «IIpaBua

3 paboThI B 1ab0paTOPHH U ITPUEMBI 1 bubnmoreka [JOK
obparrieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHHEM»

4 YucTele BeljecTBa U cMecu. CriocoObl 1 bubmoreka LIOK
pasjiesieHus1 cMeceu https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabora Ne 2 «Pa3zeneHue

5 CNI[)eceI‘/’I (Ha l'IpI/III)VIepe OUKMCTKHU ) 1 Bubmmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
TOBapeHHOM COJIN )»
bubmoreka [JOK

6 AATOMBI 1 MOJIEKY /I 1 https://m.edsoo.ru/ff0d2a6c¢c

7 XHUMHUUeCKHe 3JIeMeHThl. 3HaKu 1 bubmoreka LIOK
(cMMBOJIBI) XUMUUECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTsle U c0KHbIe BellecTsa 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKY/ISIDHOE yUeHUe 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BellleCTB. 1 bubmoreka LIOK




Xumuueckasi bopmyJsia. BajeHTHOCTh
aTOMOB XMMUYECKUX 3/IEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHocHTe/bHasi aTOMHasi Macca. bubmoreka [JOK
OTHocHTebHAs MOJIEKY/ITPHAst Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 07151 XMMHAUYeCKOr 0 3/1eMeHTa bubmoreka LJOK
B COe/JUHEeHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bewjectsa. MoJib. bubmoreka [JOK
MoussipHasi Macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XMMUUYeCKHe sIBJIeHUS. bubnmoreka [JOK
XuMrueckasi peakiyst https://m.edsoo.ru/ff0d37fa
[Ipy3Haky ¥ ycioBus IPOTeKaHuUsl Bubmoteka LIOK
15 .
XUMUUECKUX peakLnit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHUsI MaCChl BEI[eCTB. bubnmoreka [JOK
XuMHUUecKre ypaBHeHUsI https://m.edsoo.ru/ff0d3b88
BbruricsieHust Ko/iMuecTBa, Macchbl
17 BellleCTBa 10 ypaBHeHUsIM XUMUYECKUX Bubmorexa LIOK
o https://m.edsoo.ru/ff0d5708
peakiuii
Knaccudukanmss XuMuueckux peakLui
18 (COQ/ILI/IHq;HI/IHupEIBJIO)KeHHH 3a15eLueLllm;1 Bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3{34
obMeHa)
M. B. JIoOMOHOCOB — yuéHbIl-
19 SHLIUK/IOMe/UCT. O6OgI_LII_IEHI/Ie u Bubmorexa TIOK
. https://m.edsoo.ru/ff0d40c4
cucTeMaTU3allysl 3HaHUM
20 KontponbHas pabora Nel 1o Teme bubmoreka LIOK
«BelijecTBa 1 XuMHUeckue peakLyin» https://m.edsoo.ru/ff0d4290
Bo3gyx — cmecs raszos. Cocras Bu6miorexa LIOK
21 Bo3ayxa. Kuciopos — sneMeHT u

rpocroe Belectso. O30H

https://m.edsoo.ru/ff0d448e




dusnyeckre U XUMHUUYECKHe CBOMCTBA

22 KUCI0po/ia (peakivy OKUC/IeHUs Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [ToHsAaTHe 06 OKcHIaX
Crioco6bI rosiyueHUst KUCJIOPOZa B
23 naboparopuu }I:IHHPOMBILHHEH[:{()'LLCTH. Bubmiorexa LOK
https://m.edsoo.ru/ff0d497a
IIpumenenue kucioposa
TenoBoit 3¢ ekt XUuMHUUecKoit
24 peakLuy, TIOHITHE O TEPMOXUMUYECKOM bubnmoreka [JOK
ypaBHEHUH, 3K30- U SHAOTEPMHUUECKUX https://m.edsoo.ru/ff0d4790
peakiusix
ToruBo (HedTh, yrob U MeTaH).
25 3arpH3He1£Hed;03/:L};rxa CrIoCoOBI Zro Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
rpeioTBPaLLeHUs
ITpakTuueckast pabora Ne 3 1o Teme
26 «IPIonyquHe 5 I()ZOGI/IpaHI/Ie KUCJIOpo/a Bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
M3yueHue ero CBOHCTB»
57 Bopgopos — 3nmeMeHT 1 mpocToe bubnmoreka [JOK
BellecTBO. HaxoxieHre B ipupozie https://m.edsoo.ru/ff0d4dd0
)8 ®du3nyeckKue U XuMHUuecKre CBOUCTBA bubnmoreka [JOK
Bogopoza. [IpumeHenne Bogoposa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHUC/IOTaX U COMSIX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI rosTyueHHst BOZIOPO/ia B bubmoreka LIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[MTpaktuyeckast pabora Ne 4 1o Teme
31 «TPI)onyquHe u Ic)o61/1paHI/1e BOZlOpO/ia Bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4£42
M3ydeHue ero CBOMCTB»
32 MossipHblii 005EM ra3oB. 3aKOH bubnuoreka LIOK




ABorajipo https://m.edsoo.ru/ff0d542e
BrerurciieHuss 00b6Ma, KoJiMuecTsa
33 BellleCTBa rasa 1o ero u3BeCTHOMy Bubmiorexa LOK
- https://m.edsoo.ru/ff0d55a0
KOJIMYeCTBY BelllecTBa Wi 00bEMY
Beruricnienust 06 EMOB ra3oB 10
34 YPaBHEHUIO peakl|i Ha OCHOBEe 3aKOHa Bubmmorexa LIOK
R o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 ®du3nueckue U XMMUUeCKre CBOMCTBA bubmoreka [JOK
BOZIbI https://m.edsoo.ru/ff0d587a
36 Coctae ocHoBaHHH. [ToHSITHE 00 bubnmoreka [JOK
HMHMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTesib. HachbiieHHbIe
37 51 H'E:BHaCbILI;eHHbIIe) PacTBOPHL. NECCOB&H Bubmorexa LIOK
https://m.edsoo.ru/ff0d5b40
JIOJIsT Bell[eCTBa B PacTBOpe
[MTpakTrueckas pabota Ne 5 1o Teme
«[IpurorossieHve pacTBOpOB C Bubmoteka LIOK
38 . o o
onpe/ieIEHHON MacCOBOM Jj0Jiei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BelL[eCTBa»
39 KonTponbHasi pabota Ne2 1o Teme bubnmoreka [JOK
«Kucnopoa. Bomopog. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppbl: cocTaB, KnaccuburKaiys, bubnmoreka [JOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHrie U XUMHUUYECKHE CBOMCTBA
41 Kchy;THblx OCHOBHBIX ¥ aM()OTEPHBIX Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCH/IOB
4 OcHoOBaHUs: COCTaB, K/1acCU(PUKaLUs, bubmoreka [JOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XMMHUUeCKUEe CBOUCTBA bubmmoreka LIOK




OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucrnotsl: coctaB, Knaccudukarius, bubmoreka LJOK
HOMEeHK/IaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenvie u XMuMHUYecKue CBOKCTBA bubmioreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Coiu (cpenHue): HOMeHK/IaTypa,
46 CHOCOéb]? ninytzeﬂnﬂ XI/IMI/I‘-IZEKI/IE Bubmorexa LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTrueckasi pabota Ne 6. Perierne
47 3KCTIepUMEeHTabHbBIX 3a/au 110 TemMe bubnmoreka [JOK
«OCHOBHBI€ K/1aCChl HeOpraHUYeCcKrux https://m.edsoo.ru/00ad9b7c
CcoeIMHEeHMI»
48 ['eHeTHueckas CBSI3b MeXXy K/lacCaMu bubmoreka [JOK
HeopraHuueCcKux CoeiMHeHUM https://m.edsoo.ru/00ad9a50
. bubmoreka [JOK
49 O6o001eHre ¥ cucTeMaTH3alyst 3HaHUH https://m.edsoo.ru/00ad9ch2
KonTtpospHast pabota Ne3 1o Teme
50 "OCHEBHBIE KIII;CCI:I HeopraHuYeCcKnux Brbmiorexa LOK
on https://m.edsoo.ru/00ad9ela
coeMHeHUI
[TepBbie MOMBITKY K/IaCCUPUKALUU
51 XI/Il\l:/)[I/IquKI/IX 3/IeMEeHTOB. lq)IOHH]"jI/Ie 0 Bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHbIX 3/IeMEHTOB
[Teprogrueckuii 3aKOH U Bu6miorexa LOK
52 [Teproanueckast cicTeMa XUMHAYECKUX
https://m.edsoo.ru/00ada52c
snemeHToB [I. 1. MenpeneeBa
53 ITepriopbl, rpymisl, NOATrPYIIILI Bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CoCTaB aTOMHBIX bubmoreka LIOK




saep. N30Torbl

CTpoeHue 3/1IeKTPOHHBIX 000I10UeK

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

. bubmoreka [JOK
55 aTroMoB 371eMeHTOB Ileproanyeckon
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. MeHpeneeBa
XapakTeprucTUKa XMMUUeCKOTo
56 3/IeMEHTA I10 ero I0JIOKeHUIO B bubmioteka LIOK
[Nepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MeHpeneeBa
3nauenue [lepuogrueckoro 3akoHa Jijist
pa3BUTHS HAayKX U MpakTyku. [. U. bubmoreka [JOK
57 T
MeHpeneeB — yuéHbll, Mejaror u https://m.edsoo.ru/00ada96e
rpaXkJaHuH
Pe3epBHbIi ypok. O6001IeHHE 1
58 CI/ICTIe)MaTI/IBZEI/IH 3HaHI/117L1u / Bubmmorexa LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccwuiickasi mpoBepouHasi paboTa
bubnmoreka [JOK
59 VIOHHas XHMITHeCKast CBs3b https://m.edsoo.ru/00adac34
60 OJIeKTPOOTPHULIATE/IbBHOCTh aTOMOB bubmoreka [JOK
XUMHUECKHX 3/IeMEeHTOB https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HernoJisipHast XUMU4ecKast Bubmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmoreka LIOK
62 (CTererb OKNCIeHHA https://m.edsoo.ru/00adae28
63 OKUC/IUTe/IbHO-BOCCTaHOBUTEIbHbBIE bubnuoreka LIOK
peakLumn https://m.edsoo.ru/00adb076
64 OkucvTeN M U BOCCTAaHOBUTEJIU Bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 KontponbHas pabora Ne4 1o Teme bubmmoreka LIOK




«CTpoeHure aToMa. XUMHUUeCKasi CBSI3b» /
Bcepoccwuiickasi mpoBepouHasi paboTa

https://m.edsoo.ru/00adb486

66 KoBaneHnTHas noJispHas XuMuueckas 1 bubmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
Pe3epBHbIii ypok. O6001eHMe 1

67 CI/ICTEM&TI/IBZEI/IH :J.HaHI/H;u 10 TeMe 1 Bubmmorexa LIOK

https://m.edsoo.ru/00ad9cb?2

«CTpoeHure aToMa. XuMHUeCKast CBSI3b»

68 Pe3epBHbIii ypok. O6001eHMe 1 1 Bubmoteka LIOK
CUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJIACC

KonmuecTBoO 4acoB

Ne Hara J/eKTpOHHbIE I(POBLIe
Tema ypoka KontpormHele  IIpakTuyeckue

nn Bcero u3ydeHuss  0Opa3oBaTe/bHbIE PECYPCHI

paboTsI paboTsI
[Teprioanueckuii 3aK0H.
PHOA bubmoreka LJOK
1 [Teproguueckasi cucrema XMMHAYECKUX 1
https://m.edsoo.ru/00adb59e

anemeHTOB /1. 1. MeHzeneeBa
3aKOHOMEpPHOCTU B U3MeHeHNH

’ . P 1 Bubmoteka LIOK
CBOMCTB XMMHUYECKUX 37IeMEHTOB

. https://m.edsoo.ru/00adb6b6
TIepPBBIX TPEX MepUO0B

3 Knaccudukanys 1 HoMeHK/1aTypa 1 bubnmoreka [JOK
HeopraHu4ecKHx BelecTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMHUYeCKOM CBSI3U U TUTTbI 1 bubnmoreka [JOK
KPUCTA/I/TNYEeCKUX PeLIéTOK https://m.edsoo.ru/00adbac6
KontposnbHast pabora Nel 1o Teme

5 «IToBTOpEHUe U yrayb/eHye 3HaHUM 1 1
OCHOBHBIX pa3/iesioB Kypca 8 kacca»

6 Knaccudukaiyss XuMmuueckKux 1 bubnmoreka [JOK
peakLUii Mo pa3/TMUYHbIM MPU3HaKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUUECKOM

. - P 1 bubnmoreka [JOK

eaklyu. [ToHsATHe 0 TOMOTeHHBIX U
peakhy https://m.edsoo.ru/00adbe9a
reTeporeHHbIX pPeakLUsX
[ToHsiTHE O XMMUYECKOM PaBHOBECHHU.

8 @aKTOphbl, BIUAIOLME HA CKOPOCTh 1 bubmoreka LIOK
XUMUYECKOH peakKLU U T0JI0JKeHue https://m.edsoo.ru/00adc28c
XMMUUECKOT0 PABHOBECHS

9 OKUC/IMTe/IBHO-BOCCTAHOBUTE/IbHbIE 1 bubnuoreka LIOK




peakLuu https://m.edsoo.ru/00adcade
Teopust 5/1eKTPOMUTUUECKOU
10 ,Z[I/ICEOL{I/IHL[I/II/IPCI/IHBHBIE U ciabbie Bubmorexa LIOK
https://m.edsoo.ru/00adcd68
3/1eKTPOJIUTHI
11 VonHble ypaBHeHUs peakLiin Bubmorexa LIOK
https://m.edsoo.ru/00add448
XuMunyeckue CBOMCTBa KUC/IOT U
12 OCHOBaHWIA B CBeTe Tpe/CTaB/IeHH 00 Bubnmorexa LOK
. https://m.edsoo.ru/00add5d8
3/1IeKTPOJIMTUUYECKON JUCCOL[HAL[UN
XyMHUUecKue CBOMCTBA CoJiel B CBeTe
13 Tpe/iCTaB/IeHuH 00 Bubmiorexa LOK
. https://m.edsoo.ru/00add8b2
3/1eKTPOJIMTUYECKOW AUCCOLALUU
14 [ToHsiTHe o TUApOJIM3e comeit Bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O6o0011eHMe ¥ CUCTeMaTH3aLs Bubmoteka LIOK
3HaHWUH https://m.edsoo.ru/00addd12
16 [MpakTryeckast pabora Ne 1. «PerieHue bubmoreka LIOK
9KCIepUMeHTa/IbHbIX 3a7iau» https://m.edsoo.ru/00addbfa
KoHtposbHas pabota Ne2 o Teme
17 <<3JI€IETPOJII/ITI/IPLIECK3H JUCCOoLUALUs. Bubmorexa LIOK
https://m.edsoo.ru/00addecO
XuMunyeckue peakijiy B paCTBOpax»
OO011jasi XapaKTepPUCTHKA raJioreHOB.
18 XI/ILI\I:I/ILIECKI?/IQ CBI(;I‘/’ICTBa Ha rnpumepe Bubmorexa LIOK
https://m.edsoo.ru/00addfe2
xJi0pa
XnopoBogopoa. ConsiHas KUC/IOTa,
19 XI/IMIF/I)I-IeCIfI/I(E) cioﬁCTBa ToJIyyeHue Bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
TIpUMeHeHue
20 [TpakTryeckast pabora Ne 2 110 Teme bubmmoreka LIOK




«[TonyyeHue CoSAHON KUCIIOTHI,
H3yueHue eé CBOMCTB»

Bbrurciienusi o ypaBHeHUSIM

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

bubmoreka [JOK

21 XUMHAECKIX PEARIH, ECTH OAHH H3 https://m.edsoo.ru/00ade488
peareHTOB JlaH B U30bITKe
oy OO0r111ast XapaKTepHUCTHKA 37IEMEHTOB bubmoreka LJOK
VIA-rpymrsl https://m.edsoo.ru/00ade64a
AnnotporHble MOAU(UKALIUY Cephbl.
23 Haxoml,)quI/Ie Cepb/:: cheé cje,qHHeII){HI‘/’I B Bubmorexa LIOK
N https://m.edsoo.ru/00ade64a
nipupojie. XuMHUecKue CBOMCTBa Cephbl
24 CepoBoiopo/i, cTpoeHue, (hu3nyeckKre bubnmoreka [JOK
1 XUMHW4YeCKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KMUC/IOTa
25 (bI/I3I/I§ECKI/IE U XI/INI[)quCKHe CBOI;ICTBa Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
rpuMeHeHue
XuMHuecKue peakLvy, Jexaliye B
OCHOBe MPOMBIIIIJIEHHOTO criocoba
%6 TI0JIyY€eHHsI CePHOM KUCIOTBI. Bubmoteka LIOK
XHMHUUeCKOe 3arpsi3HeHue https://m.edsoo.ru/00adec8a
OKpYy>Katolllel cpe/ibl CoeIUHEHUsIMU
cepbl
57 BbiuncieHre MacCOBOM [J0/IA BbIX0/1a bubmoreka [JOK
MIPO/YKTa peakLuu https://m.edsoo.ru/00adec8a
OO0111ast xapaKTeprUCTUKa 37IeMeHTOB
)8 VA-rpymrbl. A30T, pacripoCcTpaHeHue bubmoreka [JOK
B IIpUpo/ie, pu3nuecKue u https://m.edsoo.ru/00adeea6
XUMUYeCcKHe CBOWCTBa
29 AMMuak, ero ¢usuueckue u bubmoreka LIOK




XUMHYeCcKHe CBOWCTBA, [T0/IyueHue U
TIpUMeHeHne

[TpakTrueckast pabora Ne 3 110 Teme

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

bubmoreka [JOK

30 «HounyquHe AMMHAKY, HIyHeHue ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUCOTa, eé pusnueckue u bubmioteka LIOK
XUMHUUECKHUe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrnonb3oBaHre HATPATOB U COseid
aMMOHUS B KaueCTBe MUHepaTbHbIX

32 yno0peHuii. XvMuueckoe 3I;rpﬂ3HeHHe Bubmorexa LIOK

. https://m.edsoo.ru/00adf518
OKpYy>Katolllel cpefibl CoeIMHEeHUSIMU
asora
docdop. Okeng pocgopa (V) u

33 cbocg))oll))Haﬂ KI/ICAJ]((i))Ta (1)(1)153H(qe3:KHe u Bubmmorexa LIOK
. https://m.edsoo.ru/00adf68a

XUMHUUeCKHUe CBOMCTBA, MOTyYeHre
Ucrionb3oBanue ochaToB B KauecTBe

34 MHUHepaJIbHBIX Y100peHNH. bubmoreka LIOK
3arpsi3HeHue MPUPOJHOM Cpefibl https://m.edsoo.ru/00adfc20
tdhocdaramu
Yriepoa, pacipocTpaHeHUe B

35 npnpiqg ([1))1/13H131eCKI1)/1e 1 XUMHUUYECKUe Brbmiorexa LOK

L https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcuppl yriepoga, ux usuueckre u

36 XUMHUYeCKHe CBOMCTBaA. bubmoreka LIOK
OKoJioruyeckre mpood/eMsl, https://m.edsoo.ru/00adfebe
CBsi3aHHbIE C OKCcHoM yriepoza (IV)

37 YrosbHast KAC/IoTa U eé COoJu Bubnmorexa LIOK

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




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

bubmoreka LJOK

38 KauecTBeHHast peakijusi Ha KapOoHar- https://m.edsoo.ru/00ae027e
HUOH"

[TepBoHauasibHbIE TIOHATHUS 00

39 opr[;HquCKHX BellleCcTBax Kak 0 Bubmiorexa LOK

https://m.edsoo.ru/00ae054e
COeJMHeHUSIX yriaepoja
40 KpeMHuMii 1 ero coeiuHeHUs Brbmiorexa LOK
https://m.edsoo.ru/00ae080a
[MpakTrueckast pabota Ne 5. Perienue

41 9KCIIep¥MeHTa/IbHBIX 3a7iau 10 Teme BubmoTeka LIOK
«BaykHeHNI111ie HeMeTa/l/Ibl U UX https://m.edsoo.ru/00aeQbf2
COeJIJHeHUs»

KonrposbHast paboTa Ne3 o Teme
42 «Ba)KII){eIZUJI/Ie EeMETaJIJIBI U UX Bubmmorexa LIOK
https://m.edsoo.ru/00ae0e18
COeJIJTHEeHUS»
OO6111ast XapaKTepUCTHKa XUMUUECKUX
3/1eMeHTOB — MeTaJl/IOB.

43 Mertanniueckas CBsi3b U bubmoreka [JOK
MeTa/uTiuecKasi KpucTauimueckast https://m.edsoo.ru/00ae103e
pewiétka. Pusnyeckue CBOKMCTBa
MeTasl/ioB
XUMHyeckKue CBOKMCTBa MeTasl/IOoB.

44 ONeKTPOXUMUUECKUH P Bubmorexa LIOK

. https://m.edsoo.ru/00ael156
HaNps’KeHUH MeTasllioB
OO61re criocoObI TIOTyYeHUsT
45 MeTa/u10B. CriiaBbl. BeruncieHus 1o bubmoreka LIOK

YPaBHEHUAM XUMHWUYECKUX peaKL[Hﬁ,
€C/IM OAWH U3 peareHTOB COOEePXKUT

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




TIpUMecu

46 [ToHaTHE O KOPPO3UKY METa/IJIOB Bubmmorexa LIOK
https://m.edsoo.ru/00ael1278
bubmoreka LJOK

o Hienotnsie Metans! https://m.edsc]J—EJ.ru/Oan14b2

48 OKCcuAbl ¥ TUAPOKCUBI HATPUS U bubmoreka [JOK

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

49 [ITesiouHO3eMesIbHBIe MeTasl/lbl — Bubmoteka LIOK

KanbLMA U MarHUi https://m.edsoo.ru/00ael15e8

50 BakHelillive coeUHEHUs Ka/IbLIUSI Bubmmorexa LIOK
https://m.edsoo.ru/00ael5e8

£1 06061HEHI/IE Y CHCTeMaTh3aIus

3HaHUU

5 JKécTKoCTh BOZIBI M CITOCOOBI eé bubmoreka [JOK

yCTpaHeHUst https://m.edsoo.ru/00ae1886

o | e o

—— https://m.edsoo.ru/00aelae8
. bubmoreka LIOK

>4 ATTOMHHHH https://m.eds;lo.ru/Oan1C64
et AmMpoTepHble CBOMCTBA OKCHA U Bubmoteka LIOK

TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmoreka [JOK

>6 Keneso https://m.edS(])_E).ru/Oan1d86

57 OKcuppl, THAPOKCUBI U COU XKeje3a bubmoreka LIOK

(IT) u xxene3a (II1) https://m.edsoo.ru/00ae35e6
cg O06o0111eH1e ¥ cUCTeMaTH3al[Us

3HaHUM




[TpakTrueckast pabota Ne 7. PerieHne

59 9KCIIepYMeHTa/IbHBIX 3a7iau 10 Teme 1 bubmioTeka LIOK
«BaykHeHII1e MeTa/l/Ibl U UX https://m.edsoo.ru/00ae3de8
COoeTHEeHHA»

BbIuncsieHusi 110 ypaBHEeHUSIM
XUMUAYECKUX peaKLUi, ecyid OJUH 13
peareHTOB /laH B U30bITKe WU bubmioteka LIOK

60 1
CO/IeP>KUT TIpUMecH. BerurcieHus https://m.edsoo.ru/00ae1750
MacCOBOM 01 BbIX0/ja MPOJYKTa
peakuuu

61 O06o011eH1e ¥ CUCTeMaTH3al[Us 1
3HaHUU
KonTponbHast paboTa Ne4 110 Teme

62 «BakHelinme MeTanibl U UX 1
COeZIMHEeHUS»

BeiectBa 1 maTepuasbl B bubmoreka [JOK

63 . 1
TOBCe/JHeBHOM )KM3HU uesioBeKa https://m.edsoo.ru/00ae3f50

64 X¥MHUUeCKoe 3arpsisHeHue 1 Bubmoteka LIOK
OKpY>KatolLlel cpeJibl https://m.edsoo.ru/00ae4270

65 Ponb xumnu B peliieHun 1 bubnmoreka [JOK
9KO0JIOTHUECKUX TTPOob/ieM https://m.edsoo.ru/00ae4270
Pe3epBHbIii ypok. O6061IeHEe 1 Bubmoteka LIOK

66 . 1
cucTeMaTrr3aliysi 3HaHUM https://m.edsoo.ru/00ae0d0a

67 Pe3sepBHbiii ypok. O606111eH1e U 1 bubnuoreka LIOK
cucTeMaTrur3aliysi 3HaHUM https://m.edsoo.ru/00adb33c

68 PesepBHbiii ypok. Ob061eHe 1 1 bubmoreka LIOK
cucTeMaTtr3alus 3HaHUM https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOIMYECKOE OBECITEYEHWE OBPA3OBATEJIBHOI'O ITPOITECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /I YUEHUKA

Xumust. 8 knacc: yueb. ajis obijeobpa3oBareibHbIX yupexkzaenuii / O.C. 'abpuessiH. - 3-e
W3J., cTpeoTuIl. - M.: [Ipoda, 2022. - 286 c.

Xumust. Knacc: yue0. a/s obmieobpa3zoBatesibHbIX yupexxaenutt / O.C. I'abpuesnsH. - 3-e u3g,.,
ctpeoturl. - M.: [Ipoda, 2022. - 288 c.

METOOUYECKVE MATEPUAJIBI VI YUYUTEJIA

1. F'abpuensH O. C., BockoboitaukoBa H. I1., AurykoBa A. B. HacTosibHast KHUra yuuTess.
Xumus. 8 ki1.: Metoguueckoe rocobue. - M.: Ipoda, 2021.

2. T'abpuensia O. C., flmykoBa A. B. Tetpaas /15t 1abOpaTOPHBIX OMBITOB U IMPAKTUUECKUX
pabort. 8 k1. K yue6ruky O. C. I'abpuesnsiHa «Xumus. 8 kinacc». M.: [Ipoda, 2022.

3. T'abpuensH, O. C. Metoauueckoe mocobue K yue6Huky O. C. 'abpuensHa «Xumusi». 8
knacc / O. C. T'abpuensH. — M. : Ipoda, 2021. — 109.

4. T'abpuensH, O. C. Metoguueckoe rocobue K yuebHuky O. C. 'abpuensHa «Xumusi». 9
knacc / O. C. I'abpuensia. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosiorndeckre KapThl K yuebHuky O. C. I'abpuensiHa «Xumust. 8 Kmace» :
MeTozamrueckoe ocobue / JI. . AcaHoBa. — M. : [Ipoda, 2020

6. Xumus : TexHOOruueckre KapThl K yue6HuKy O. C. 'abpuensHa «Xumwusi. 9 Kmace» :
MeTouueckoe rocobue / JI. Y. AcarnoBa. — M. : [Ipoda, 2018

7. Xumusi. 8 ki1.: KoHTpo/bHbIE U TIPOBepOuHble paboThl K yuebHuky O. C. I'abpuensHa
«Xumws. 8» / O. C. T'abpuensH, I1. H. Bepe3kuH, A. A. Yiiakosa u fp. - M.: /Ipoda, 2022.
JlaHHbIe

V®POBBIE OFPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Beenutenannsiehttp://www.chemnet.ru ['azeta « Xumusi» U caiT ajisi yuuresisi «5 uay Ha
YPOK XUMUN»

http://him.1september.ru Egunas komnekuus LJOP: ITpeameTHast Ko/uieKUus «XUMUSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHble 3KCIIEPUMEHTBI:
xumusi. Kosnekuusi Poccuiickoro o61eobpa3oBaTtesibHOr0 TopTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Ammk6epoBoii

http://www alhimik.ru Bcepoccuiickasi onvmmnuazia LIKOJIbLHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranuueckasi XUMust: 37IeKTPOHHBIA yUeOHUK A1Jisi CpeJHeH 1IKOIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: 37IeKTPOHHBIN YueOHUK

http://www hemi.nsu.ru OTKpBITBIN KosiefK: XUMUs

http://www.chemistry.ru JlucTaHLIMOHHasl OJIMMITHAZA TI0 XUMUK: TeJIeKOMMYHHKALMOHHBIN
oOpa3oBaTe/ibHbIN TPOEKT



CHUCTEMA OLIEHKU JOCTIVDKEHHUA OBYUAIOIINMMNCA INTAHUPYEMBIX
PE3YJIbTATOB OCBOEHNS OBPA3OBATEJIbHBIX ITPOI'PAMM HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

OrleHKa JOCTWKEHUS! TUIaHUPYEMBIX pPe3y/bTaTOB OCYIIECTB/SETCS B COOTBETCTBUU C
HMHGOPMALIMOHHO-MEeTOJUUeCKUM TMHMCEMOM 00 OCOOEHHOCTSIX TIpero/laBaHus  yueOHOro
rpeaMeTra «Xumusi» https://edsoo.ru/mr-himiya/
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