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I[TOACHUTEJIBHASA 3AITNCKA

[Tporpamma 1o X¥MMHUM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHuUs COCTaB/IeHa Ha OCHOBE
TpeboBaHUI K pe3y/ibTaTaM OCBOEHMs OCHOBHOM 00pa3oBaTe/IbHOH IPOrpaMMbl OCHOBHOT'O
obriero obpaszoBanwus, mpezactaBieHHbIXx B @I'OC OOO, a Takke Ha OCHOBe ezepanbHOMN
paboueii porpaMMbl BOCTIUTaHUS U C YUETOM KOHLIETILIUM TIperiofiaBaHusi yueOHOTro TipeAMeTa
«Xumusi» B 0Opa3oBaTesbHBIX OpraHu3anusax Poccuiickoii depeparym.

[lporpaMMa 1O XWMHUHM [JaéT TIpeAcTaBleHHe O Le/sX, oOLell cTpaTeruu o0yueHwus,
BOCITUTaHUSI M Pa3BUTUs OOYYalOL[UMXCs CpeACTBaMM yueOHOro TipeAMeTa, yCTaHAB/IWBaeT
o0s13aTelbHOE TIpeMeTHOe COZiep)KaHue, TIpeAyCMaTpUBAeT pacrpefie/ieHue ero 1o Kaaccam |
CTPYKTYPHpPOBaHue 10 pa3fiesaM U TeMaM NporpaMMbl M0 XUMUH, OTipejiesisieT KOIUYeCTBeHHbIe
M KaueCTBEeHHble XapaKTePUCTHUKU COJiep)KaHusl, PEKOMEeHJyeMyl I10C/ie0BaTelbHOCTh
W3yUueHHUs] XUMHH C YUETOM MEXIIPeJMETHbIX U BHYTPUIIPEIMETHBIX CBsI3eid, JTOTUKU yueOHOTo
Tporiecca, BO3paCTHLIX 0CODOEHHOCTel 00yJaroIuxcsl, orpe/iesisieT BO3MOKHOCTU TpeiMeTa J/ist
peanu3ainuy TpebOBaHUI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTe/lbHOM MPOrpaMMbl Ha
YPOBHe OCHOBHOT0 00111ero o6pa3oBaHusi, a Takke TpeOOBaHMI K pe3y/ibTaTaM 00yueHUss XUMUU
Ha YypOBHe Ijefiell W3ydeHUs TIpegMeTa U OCHOBHBIX BHJOB Yy4eOHO-TIO3HaBaTeJbHOU
JeATeIbHOCTA 00YJaroIerocs Mo 0CBOeHUI0 YUeOHOT0 COZiepyKaHMUsl.

3HaHUe XUMHU CJTY)KUT OCHOBOM [i71s1 (HOPMUPOBaHUsSI MUPOBO33PeHUs 00yUaroILerocsi, ero
Tipe/iCTaB/eHUd O MaTepuaJbHOM e/IMHCTBE MUPA, BXKHYIO POJIb UTPatOT (hOpMUpyeMble XUMHeH
TIpe/ICTaB/IeHHsI O B3aUMOTIPEBPAILleHUSIX YHEPTUH U 00 BOJIIOL[UM BeIeCTB B MPUPO/IE, O MYTAX
peileHus1 T00anbHBIX TPOOAEM yCTOWYMBOTO pPAa3BUTHSI UeJiOBeYeCTBA — ChIPbEBOW,
SHepreTUUeCKOU, MUILeBOM U 9KOJI0rhnYecKoi 6e30macHOCTH, pobsieM 37jpaBoOXpaHeHusl.

N3yueHue XUMUHU:

CrIoCcOOCTBYeT peanu3aliii  BO3MOXKHOCTEM /il  camMopa3BUTHS U (hOpMUPOBaHUS
KY/JIbTYPbI JIMYHOCTH, €€ 00111el U GyHKI[MOHATBHOW I'PaMOTHOCTH;

BHOCHUT BKJ/IaZ, B (hOpMHUPOBaHKEe MBILUIEHHUS ¥ TBOPYECKHUX CIIOCOOHOCTeH 00ydaromuxcs,
HaBLIKOB WX  CAMOCTOSITeJIbHOW ~ yueOHOW  /IeATeIbHOCTH,  SKCIepUMEHTalbHbIX |
WCC/IeIoBaTe/IbCKUX  YMEHHWM, HeoOXOAMMBbIX KaK B TIOBCEJHEBHOW JKM3HH, TaK W B
npogeCcCUOHa/ILHOM J1esiTeIbHOCTH;

3HAaKOMHUT CO CIelU(UKOM HayYHOTO MBbIILJIEHUs], 3aK/a/iblIBaeT OCHOBBI L[@JIOCTHOTO
B3IJIsiZIa HA eJUHCTBO MPUPO/bI 1 Uesl0BeKa, SIBSIETCS] OTBETCTBEHHBIM 3TaroM B (OpMHPOBaHUN
eCTeCTBeHHO-HayuyHOW TPAMOTHOCTH 00yuaroImxcs;

crocoOCTByeT (OPMHPOBaHUIO LIEHHOCTHOTO OTHOIIEHHSI K eCTeCTBeHHO-HayYHbIM
3HaHUsSM, K TIpUpoJie, K 4YesOoBeKYy, BHOCUT CBOM BKJaZ, B 3KoJioruueckoe oOpa3oBaHue
00yyJaroImxcs.

IlaHHbIe HarpaB/ieHWs] B 00OyueHMM XUMHM 00eCreurBaroTCs CrieluUKON cofeprKaHust
yueOHOTO TIpeZiMeTa, KOTOPBIM SIB/ISIeTCS TlearoriyecKd aJanTHPOBaHHBIM OTpa’KeHHeM
6a30Boii HAYKX XUMHM Ha OTIpe/ie/IEHHOM 3Tarie eé pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 0OIrjero oOpa3oBaHMsI ODHEHTHPOBAaH Ha OCBOEHHE
00yUaroIMMHUCS CUCTEMBI TTIePBOHAYAbHBIX TIOHATUA XUMHH, OCHOB HEOPTaHUYeCKOH XUMHUU U
HEKOTOPBIX OT/e/IbHBIX 3HAUMMBIX TTOHSITHH OPraHUUeCcKOl XUMHH.

CTpyKTypa cofiep>KaHusi TIporpaMMbl 10 XWUMHK C(OPMHPOBaHAa Ha OCHOBE CHCTEMHOIO
nogxoza K eé msyuenuro. CoziepykaHue CK/aJjblBaeTCs M3 CHCTEMbl TOHSATHM O XUMHUECKOM
j/IeMeHTe U BelecTBE U CHCTeMbl TOHATHM O XUMHUecKod peaknuud. OOe 3TH CHCTEMBI



CTPYKTYPHO OpraHW30BaHbl IO MNPUHLMITY I0C/Ie[0BaTe/IbHOIO Pa3BUTHSl 3HAHUW Ha OCHOBe
TeOpeTUYeCKUX Ipe/iCTaB/IeHU Pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKY/ISIDHOTO yUeHUs1 KaK OCHOBBI BCETO eCTeCTBO3HAaHUS;

— Ilepuoguueckoro 3akona [I. 1. MeH/esieeBa KaK OCHOBHOI'O 3aKOHAa XUMUU;

— Y4eHHs1 O CTPOEHMU aToMa U XMMHUYeCKOU CBSI3H;

— MpeJCTaB/IeHU 00 37eKTPOTUTUYEeCKOU AUCCOLMALIMN BeIlleCTB B paCTBOpax.

TeopeTnueckre 3HaHUSI pacCMaTpUBAIOTC Ha OCHOBE SMITMPUYECKU TIOJyYeHHBIX U
OCMBIC/IEHHBIX (DAKTOB, pa3BUBAIOTCA I10C/Ie[0BaTe/JIbHO OT OJHOIO YPOBHA K Jpyromy,
BBINO/IHSAS (YHKIMM OObsSCHEHHS U TPOrHO3UPOBAHUsSI CBOWCTB, CTPOEHUS M BO3MOYKHOCTEM
MPaKTUYeCKOro NMpUMeHeHUs U N0JIyueHUs] U3ydyaeMbIX BelleCTB.

OcBoeHre TIpOrpaMMbl TI0 XHUMUH CHOCOOCTBYeT (DOPMHPOBAaHHIO TIpe/CTaBIeHUSI O
XMMUUECKON COCTaBJISIFOLLEN HayyHOM KapTHMHBI MHpa B JIOTWUKe €€ CHCTeMHOW NpUpPOJpbI,
L|eHHOCTHOT'O OTHOLIEHHMS] K HAyYHOMY 3HaHHIO U MeTOZ,aM [103HaHUs B Hayke. V3yueHue XUMUM
MPOUCXOAUT C TIpUBJieYeHHWEM 3HaHWM W3 paHee W3yUeHHBIX YYeOHBbIX TIpeIMeTOB:
«Okpyxarowmu Mup», «bronorus. 5-7 knacce» u «®dur3uka. 7 Kaace».

[Tpy u3yueHNH XUMHUM IPOUCXOAUT (POPMUPOBaHKEe 3HAaHUK OCHOB XMMHUECKOW HayKH Kak
00J1aCTH COBpPEMEHHOT'0 eCTeCTBO3HaHMS, MPAKTUUYECKOU flesTeTbHOCTH YeioBeKa M KakK OJJHOTO
13 KOMIIOHEHTOB MUPOBOW KY/IBTYpHI. 3a/lada y4eOHOro mpegMeTra COCTOWUT B (JOPMHUPOBAHUM
CUCTeMbl XMMMUECKUX 3HaHWN — BakKHeWIMX (aKTOB, MOHSITHUM, 3aKOHOB U TeOpPeTUYEeCKUX
TIOJIO’KeHUH, [JOCTYMHBIX 00001eHHiI MHPOBO33pEHUYECKOT0 XapaKTepa, s3blka HayKd, B
nproOILeHN K HayYHbIM METO/laM MT03HAHUS ITPU U3yUYeHHH BeleCTB U XUMHUeCKUX peaklyi, B
(opMUpOBaHMM ¥ pa3BUTUM TI03HABaTelbHBIX YMEHHWH W WX TpPUMEHeHWH B YydeOHO-
TI03HABaTeIbHOW U y4eOHO-MCC/Ie/[0BaTe/IbCKOM /IesiTe/TbHOCTH, OCBOEHUM TIpaBU/ 6e301macHOro
oOpariieHHst C BelleCTBAMH B ITOBCEAHEBHOM »KU3HU.

[Ipy m3yyeHMM XMMHMM Ha YPOBHe OCHOBHOTO 001jero obpa3oBaHMs BaKHOe 3HAueHHe
NprUoOpesy Takue e/, Kak:

— (opMupOBaHMe WHTE/IEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaM00Opa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEJIbHOMY TIIPUHSITUIO PpeIleHH, CroCOOHOM afanTUpOBaThCs K
OBICTPO MEHSIOLIMMCS YC/IOBUSIM JKU3HH;

— HarpaB/eHHOCTh OOyYeHWs Ha CUCTeMaTH4ecKoe TMpUOOIIeHre O00yJaromuxcs K
CaMOCTOSITE/IbHOM ~ [103HaBaTe/lbHOM  [1eATe/IbHOCTH, HayuyHbIM  MeTOJaM  I[103HaHuf,
(opMHUPYIOLUM MOTHBALIMIO M Pa3BUTHE CTIOCOOHOCTEN K XMMUH;

— obecrieueHre YCJIOBUM, CITIOCOOCTBYIOIIUX TPUOOPETEHUIO OOYYarOLUMUCS OIIbITa
pa3HooOpa3Hol [JiesTe/TbHOCTH, TI03HAHUSI M CaMOIIO3HAHUsI, KJ/IFOUEeBbIX HaBBIKOB (K/HOUEBBIX
KOMITEeTEHLIUI), UMEIOIINX YHHUBEPCa/lIbHOe 3HaueHue /1Jis1 Pa3/InYHbIX BU/IOB JeSITe/bHOCTH;

— (hopmupoBanue o61Iel (PYHKI[MOHATBHOW W €CTeCTBeHHO-HayUHOUW TPAMOTHOCTH, B TOM
yKcie yMeHWd OOBSICHSITh M OLIeHWBATh SIB/IEHUS] OKPY)KAIOIero MHpa, WCTOMb3ys 3HAHUS U
OTBIT, TIOJy4YeHHble TPU W3YUeHWHM XUMWH, TPUMEHSATb WX TIpU pelleHUd TpobreM B
MOBCEJHEBHOM >KWU3HU U TPY/0BOU [1eTeNbHOCTH;

— (hopmupoBaHUe y 00yJarOIMXCS TYMaHUCTHUECKUX OTHOLIEeHHWH, TOHUMaHHUs LIEHHOCTH
XVUMUYeCKUX 3HaHWW [yisi BHIPAOOTKH SKOJIOTWYECKH 1[e/ieco00pa3sHOro TMoBefieHHst B ObITY |
TPYZOBOM [JesiTeIbHOCTU B L|eSIX COXPaHEHWs] CBOEro 370pOBbsl U OKpY)Karollel MpHUpOJHOU
cpefbl;

— pa3BUTHE MOTHBALMY K 00YUeHHI0, CITOCOOHOCTeN K CAMOKOHTPOJTIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBe YyCBOeHHs 00IljeuesioBeueCKUX IIeHHOCTeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoust ¥ HanpaB/IeHHOCTH Jla/bHeliero ooyueHus..



OO011jee YMC/I0 YACOB, OTBEAEHHBIX /I U3yUeHHs XMMHUM Ha YPOBHE OCHOBHOTO 0O0IIlero
obpa3oBanus, cocrasseT 136 yacoB: B 8 kyacce — 68 yacoB (2 uaca B Hezient0), B 9 Kiacce — 68
yacoB (2 yaca B HejleJlio).



COAEPXXAHUE OBYUYEHUA

8 KITACC

[TepBoHauanbHBIE XUMUUECKHE TOHSATHA

[Ipegmer xumuu. Posib XMMUM B KU3HU YelOBeKa. XHWMHUS B cucTeMe Hayk. Tema u
BeljecTBa. PusnMyeckue CBOWCTBA BellleCTB. ArperaTHOe COCTOsiHMe BelecTB. [lonsaTtne o
MeTo/jaX TI03HaHUsI B XMMUU. YUCThIe BeljecTBa U cMecH. CriocoObl pasziesieHus: CMecei.

ATomMBbl W MoOneKy/bl. XUMUYeCKHe 371eMeHTbl. CHUMBOJIbI XWUMUUECKHUX 3JIEMEHTOB.
[TpocThie U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue.

Xumnueckass ¢opmyna. BajneHTHOCTb aTOMOB XMMHUYECKMX 3/1eMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BelljecTB. OTHOCKTe/IbHAA aTOMHas Macca. OTHOCHUTe/IbHAs! MOJIeKYJIsipHast
Macca. MaccoBasi 1011 XMMUUeCKOr0 3jieMeHTa B COeZJUHEHUH.

KonmuuectBo BemjectBa. Mosib. MosissipHass macca. B3aMMOCBSI3b KO/IMUeCTBa, MacChl U
YyKC/ia CTPYKTYPHBIX eIUHULL BelljecTBa. Pacuéthl o hopMynaM XMMHUUeCKUX COeJUHEHUM.

dusnueckue U XUMHUYECKUe sIBJeHUs. XUMHUYecKass peakUuuss U e€ TpU3HaKu. 3aKOH
COXpaHeHUs MacChl BelllecTB. XUMUUeckue ypaBHeHus. Knaccudukaiuss XUMAYeCKUX peakLyi
(coemuHeHusl, pa3I0XKeHUs], 3aMell[eHus, 0OMeHa).

XHUMHYECKHH 3KCITEDHMEHT.

3HAKOMCTBO C XMMHUYECKOW TMOCY/[0H, MpaBUlaMu paboThl B 1abOpaToOpuu U TPUEMaMHU
obpatrieHusi ¢ mabopaTopHbIM 000py/0BaHMEM, W3yueHHe W OIucaHue (U3UYeCKUX CBOMCTB
00pa31oB HeopraHMUeCKUX BellecTB, Hab/oeHre hu3ndecKux (T1aB/ieHre BOCKa, TasiHUe JIb/a,
pacTupaHue caxapa B CTyIKe, KUIIeHHWe W KOHJleHCalys BOJbl) U XMMUUeCKuX (rOpeHue CBeuu,
TIPOKa/IMBaHKe MeJHOM TMPOBOJIOKH, B3aMMO/EMCTBUe Mefa C KUCIOTOW) siBJieHUH, HabmoieHre
M ONuCaHWe TIPU3HAKOB TMIPOTEKaHWS XMMHUYECKMX peakuui (pas3/iokeHWe —caxapa,
B3aUMO/IEHCTBHE CEePHOM KHMCJIOTBI C XJIOPHIOM Oapwus, pasjioykeHue rugpokcuaa meau (II) mpu
HarpeBaHWH, B3aMMO/IEMCTBHe »keje3a C pacTBopoMm comu meau (II), m3yueHue criocoboB
pasfiefieHus1 CMece: C TMOMOLbI0 MarHurta, (uUIbTPOBaHWe, BbINlApYMBaHWe, AUCTUJUISALINS,
xpomarorpadusi, TIpOBe/[eHHMe OUWUCTKH T[I0BapeHHOW COMM, HabOMofeHne W ONvCaHHe
pe3y/bTaTOB TIPOBEJEHUsT OIbITa, WUIHOCTPUPYIOLLET0 3aKOH COXpaHeHWs] MacChl, CO3/aHue
Mozesield MosieKy (I1apOCTepP>KHEBBIX).

Bayxneliie rpe/iCTaBUTe/ I HEOPraHUUECKIX BellleCTB

Bo3gyx — cmech rasos. CocraB Bo3gyxa. Kucinopog — 371eMeHT M IIPOCTOe BellleCTBO.
HaxoxzeHue Kuciopo/ia B Ipupoze, Gpusnueckue U XMMUUecKue CBOWCTBa (peakLiiyd rOpeHwus).
Oxkcuppl. IlpumeHenue kuciaopoga. CriocoObl TMomydeHUsi KUCIopoJa B Jiabopatopuu U
NpOMBbILLIZIeHHOCTH. KpyroBopoT kuciopoza B mnpupofe. O30H — anaoTporHas MOAU(pUKaLys
KHCI0poJa.

TernoBoit 3PQeKT XUMHUUYEeCKOW peakl[uk, TePMOXUMHUUeCKUe ypaBHEHHs, 93K30- U
SH/IOTEPMUYECKHEe peakLMU. ToOMauBO: yroib W MeTaH. 3arpsi3HeHHWe BO3/yXa, YCU/IeHHe
MapHUKOBOrO 3¢ (¢eKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopog — »snemeHT U TmipocToe BelllecTBO. HaxoskaeHue Bojopoja B TpUpOJe,
(bu3nyecKrie ¥ XUMHUECKHe CBOMCTBA, MPUMeHeHHe, ClIoCo0bI TIoTydeHust. KUC/IoThI U COMH.

MosisipHbiii 00BEM ra3oB. PacuéThl 110 XUMUUECKUM YPaBHEHUSIM.

dusnyeckre CBOWCTBa BOAbl. Bozja kKak pactBoputenb. PactBopnl. HacklieHHble u
HEeHacChblll|eHHble pacTBOpbl. PacTBOpMMOCTH BeljecTB B Boge. MaccoBas o/l BeljecTBa B
pacTtBope. XuMHYeCKHe CBOMCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpPOB B MpUPOJE U B KU3HU



yesioBeka. KpyroBopoT BoO/bl B IpUpOJe. 3arpsi3HeHue IMPUPOJAHBIX BOJ. OxpaHa ¥ OUYMCTKA
TIPUPOJHBIX BOJ.

Knaccudukanuss Heopranuueckux coefuHeHui. Oxcugel. Kiaccudukanusi okcuoB:
cosieobpa3ytomiye (OCHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecosieobpa3yromue. HomeHkmatypa
OKCHZ0B. PU3nUecKre U XMMUUeCKre CBOMCTBa OKCU/0B. [lonyyeHre OKCUOB.

OcHoBanus. Kiaccudukaliiss OCHOBaHMWi: IE€710YM U HepacTBOPHUMbIe OCHOBaHWUS.
Homenknarypa ocHoBaHui. ®usnueckve WM XUMHUeCKHe CBOMCTBA OCHOBaHUU. IlosmyueHue
OCHOBaHHH.

Kucnotel. Knaccudukaiusi kucnor. HomeHknatypa kucior. Pusnyeckrie U XUMHUeCKHe
cBoricTBa KMCIOT. Psig aktuBHOCTU MeTasiioB H. H. BekeroBa. [TonyueHue KUc/orT.

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

['eHeTHuecKas CBSI3b MeXAY K/acCaMU HeOPraHUUeCKUX COeMHEHUM.

XHUMHYECKHH 3KCITEDHMEHT.

KaueCTBEHHOe OTpeZie/ieHre COJiep>KaHusi KUCIopo/ja B BO3/yxe, TIOyueHre, cobupaHue,
pacrio3HaBaHWe U HW3yueHHWe CBOMCTB KHCJIOPOJa, HabO/oZieHre B3aWMO/IEHCTBUS BeIeCcTB C
KHUC/IOPOZIOM Y YCJIOBUSI BO3HUKHOBEHMS U TpeKpallleHusi ropeHusi (rokapa), 03HaKOMJ/IeHue C
oOpasljaMM OKCHZOB M ONWCaHWe WX CBOMCTB, IOJydyeHHe, COOMpaHWe, pacro3HaBaHWe |
M3yueHHe CBOMCTB BOZoOpoAa (ropeHue), B3auMoJeicTBHe Bogopoaa € okcugom menu (II)
(BO3MO>KHO MCITI0/Tb30BaHUEe BHZieOMaTepUasioB), HabmogeHrne 00pa3i[oB BelleCTB KOJTUYeCTBOM
1 monb, ucciienoBaHre 0COOEHHOCTEH paCTBOPEHHsI BeIeCTB C pa3/IMUHONM PaCTBOPHUMOCTHIO,
TIPUTOTOBJ/IEHWE DAaCTBOPOB C ONpeJeJéHHOM MacCOBOM Jl0/iel pacTBOPEHHOrO BelecTBa,
B3aMMO/JIENCTBME BOJAbl C MeTa//laMU (HaTpueM U KajbldeM) (BO3MOXXHO WCIIO/Ib30BaHHe
BU/ieOMaTepHasioB), UCC/IefoBaHHe 00pa3lioB HeOPraHWYeCKUX BeIeCTB Pa3/UYHbBIX K/IacCoB,
HabJTIroZIeHre M3MeHEeHHs] OKPacKW WHAWKATOPOB B pacTBOpax KUC/IOT U IIje/ioueld, u3ydeHue
B3auMogelcTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KMCIOT C MeTajl/laMu,
peakLuil HeWTpa/iv3alyy, I[I0Jy4YeHWe HepacTBOPUMBIX OCHOBaHUM, BbITECHEHHE OZHOIO
MeTasula JpyruM M3 pacTBOpa COJIM, pellieHre SKCIepUMeHTa/IbHbBIX 3a/ay 10 TeMe «BakHeliime
KJIaCCbl HEOPraHUYEeCKHUX COeJMHEHUN».

[Tepyiogyueckii 3akoH M Ilepuoauueckas cucremMa XuUMHUYeCKMX 3emeHToB 1. WM.
Mengeneea. CrTpoeHwe aTOMOB. XuMuyeckasd CBfA3b. OKUCIMTEIbHO-BOCCTAHOBUTE/ILHbIE
peaxiuu

[TepBble TOMBITKA KjAacCUPUKALMKA XUMUUECKUX 3jieMeHToB. [loHsiTue o rpynmnax
CXOJHBIX 3/1IeMEHTOB (IIleJIOUHbIe U I1jeJIoUHO3eMe/bHble MeTasl/bl, rajJoreHbl, MHEPTHBIE ra3bl).
OneMeHTbI, KOTOpbIe 00pa3yroT aM(oTepHbIe OKCUBI U TU/IPOKCH/IbI.

[Tepuoanueckuii 3akoH. [lepuopnueckasi cucTeMa XUMHUYeCKUX >jeMeHToB [, U.
MengeneeBa. KopoTkomnepuosHass W JJyiMHHOmNeprojHas (opmbl [leproanueckoi crcTeMbl
xumMuueckux 3nemeHToB [I. W. MengeneeBa. Ilepuogbl U rpymmbl. PU3NUECKUM CMBIC/
TIOPSIIKOBOT0 HOMepa, HOMEPOB I1epro/ia U FPYIIILI 3/IeMeHTa.

Crpoenne aroMmoB. CocraB aroMHbIX sfep. HM3otonbl. OnekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/10UeK aTOMOB IMepBbIX 20 XUMHUUECKUX 3/IeMeHTOB [leprosnueckoii CUCTeMbl
O. WN. MenpeneeBa. XapakTepuCTUKa XUMHUUECKOTO 3JIeMEHTa [0 €ro T0JIOKEHHWIO B
[Tepuoanueckoii cucteme [. V1. MeHeneeBa.

3aKOHOMEpHOCTH U3MeHeHUs paZiuyca aTOMOB XUMUUECKUX 3/1IeMEHTOB, MeTa/VINUeCKUX U
HeMeTa/l/INYeCKUX CBOMCTB I10 TPYIIaM U [epruoiaM.



3unauenue [leproguyeckoro 3akoHa U Ileproanueckoil CCTeMbl XUMUYECKUX 3JIEMEHTOB
[J151 pa3BUTHS HayKU U NpakTuku. [1. VI. MeHieneeB — yuéHbIl ¥ IrpaKjaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (nonsipHast 51 HeroJIsipHast) CBSI3b.
OJIeKTPOOTPULIaTe/IbHOCTh XUMUUECKUX 3/1eMeHTOB. VIoHHas CBs3b.

Crenenb  okuOieHHs.  OKUCIUTENBHO-BOCCTAHOBUTE/IbHBIE — peakiuu. IIpowecchl
OKUCJIEHHs ¥ BOCCTaHOB/IeHHs. OKUC/IUTEeNN ¥ BOCCTAaHOBUTEIN.

XHUMHYECKHH IKCIIEDHMEHT.

u3yueHre 00pasL[OB BeIeCTB MeTa/VIOB M HeMeTa/lJioB, B3auUMOeHCTBUe THUAPOKCHU[A
L[MHKa C pacTBOpaMHU KHWC/OT W 1le/l0uel, NpoBeJjeHue OMbITOB, WIIHCTPUPYIOLUMX MPUMepbI
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX Peaklui (fopeHue, peakljiy pas3/ioyKeH s, COeJUHEHUS]).

MexnpesmerHrie cBa3u

Peanuzaiusi MeXXrpeMeTHBIX CBsi3€il MPU M3yueHWU XWMUW B 8 Kjacce OCYILeCTB/ISIeTCS
yepe3 WCIOb30BaHWe KaK OOIIMX eCcTeCTBeHHO-HAYUHBIX TIOHATHHM, TaK U TIOHSATHMH,
SIBJISIFOLLMXCS] CACTEMHBIMU /11 OTZle/IbHBIX [IPeJMETOB eCTeCTBEHHO-HAYYHOI0 LIUKJ/Ia.

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

dusuka: MaTepus, aTOM, »5JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYK/IWJ, W30TOMBI,
PaJM0aKTUBHOCT, MOJIEKY/a, 3JIeKTPUUECKHM 3apsi[, BelLecTBO, Teno, 00bEM, arperaTHoe
COCTOSIHME BeLleCTBa, ras, (U3nuyeckue BeJWUYMHBbI, eUHULIbI U3MepeHHsl, KOCMOC, TJIaHeThl,
3B€31b1, ComHIIe.

Buonorusi: poTocuHTe3, AbixaHue, bruocdepa.

leorpadusi: atmocdepa, ruapocdepa, MHUHepaabl, TOpPHbIE TOPO/bI, I[OJe3HbIe
HCKOMaeMble, TOTVIUBO, BOJHbIE peCypChl.

9 KITACC

BeliecTBo ¥ XvMHuecKasi peakijs

[Teprognueckuii 3akoH. Ilepuopnueckass cucreMa XuUMUYecKuX »sjemeHToB [ U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEDHOCTM B HW3MEHEHWM CBOWCTB XUMHUYECKUX
37IeMEHTOB TIePBBbIX TPEX MEepPUOJOB, Kanus, KajJbLWs M KX COeJUHEHUM B COOTBETCTBUMU C
T10JI0’KeHreM 371eMeHTOB B [leprojueckoli cucteme U CTpPOEHMEM UX aTOMOB.

CrpoeHuve BelllecTBa: BH/Jbl XUMHUECKOM CBSI3U. TUMbI KPUCTA/UIMUECKUX PEIIETOK,
3aBUCMMOCTb CBOWCTB Bell[eCTBA OT THUMA KPUCTA//IMYECKOU DElIETKM U BUJA XUMHUUYECKOU
CBS3U.

Knaccugukanyss ¥ HOMeHK/IaTypa HeOpraHh4yecKHxX BelllecTB. XUMHYeCKHe CBOMCTBa
Bel|eCTB, OTHOCSILIMXCS K pa3/MuUHbIM K/jJacCcaM HEOpPraHWYecKux COeJUHEHWM, TeHeThyecKas
CBSI3b HEOPTraHWYeCKUX Bel|eCTB.

Knaccudukaiiys XuMUUeCKUX peakiyil 10 pa3/IMuHbIM Mpu3HakKaM (10 YMC/Iy U COCTaBy
yUaCTBYIOLMX B peakLMu BeIecTB, 10 TerjaoBoMy 3(@eKkTy, M0 HU3MEHEHWIO CTeleHen
OKHCJIEHUS] XUMHUeCKUX 3/IeMEeHTOB, 10 00paTUMOCTH, MO yuaCTUIO KaTaiu3aTopa). JK30- U
SHJ0TEPMUYECKUE PeakKL|ui, TePMOXUMHUYECKHe YPaBHEHUSI.

[ToHsiTHe O CKOPOCTHM XMMHUecKoi peakuuu. [ToHsiTe 06 0OpaTUMBIX M HEOOPaTHUMBIX
XUMUUECKUX peakiusix. [loHsiTue O rOMOreHHbIX M TeTeporeHHbIx peakuusx. [loHstue o
Karaivse. [loHsiTHeE 0O XUMHUYeCKOM paBHOBeCUM. @DakTOpbI, B/UAIOIIME HAa CKOPOCTb
XMMHWYECKOU peakLY 1 M0JI0’KeHVe XMMHAYeCKOro paBHOBECHS.



OKUC/IUTE/TbHO-BOCCTAaHOBUTE/IbHbIE  PeAKIUM, 3eKTPOHHBIA 0ajiaHC OKUCIUTeTbHO-
BOCCTaHOBUTeNIbHOW peaklyy. CocTaBreHWe YpaBHEHUM OKHUC/IMTEeIbHO-BOCCTaHOBUTE/IBHBIX
peakivii C MCTOIb30BaHMeM MeTo/la 37IeKTPOHHOT0 OasaHca.

Teopusi 5/1€KTPOIUTUUECKON AWCCOLMALIMUA. JJIEKTPOIUTBI U HE3/IeKTPOJIUThL. KaTHOHBI,
aHUOHBI. MexaHW3M /[WCCOLMALMM BeLeCTB C pa3lMYHbIMM BHJAMU XUMHUUECKOM CBSI3U.
Crenenb auccotyaryiv. CUbHbIE U C/1a0ble 3/1I€KTPOUTHI.

Peakuy MOHHOTO OOMeHa. Y C/IOBHS TIPOTeKaHWsI peaklii MOHHOTO OOMeHa, TOJIHbIe U
COKpallléHHble MOHHble ypaBHeHUsl peakuui. CBONCTBa KHC/IOT, OCHOBAaHWUW U COJiell B CBeTe
nipe/icTaB/ieHuid 00 37eKTPOMTUUECKOW [Juccoruauyu. KadecTBeHHble peakl[UM Ha HOHBL
[TonsiTe o rUAposM3e COoMen.

XHUMHYECKHH IKCIIEDHMEHT.

03HAaKOMJIEHHE C MOZEe/sSIMA KPUCTA//IMUeCKUX PeIIETOK HeOpraHWYecKHWX BeleCTB —
MeTa/VyIoB U HeMmeTa/vioB (rpagura W anmasa), CAOXKHBIX BelecTB (X/Jopuza HaTpus),
WCCejOBaHUe 3aBUCHMOCTH CKODOCTM XMMMYECKOM peakLiyd OT BO3[eMCTBUSI pa3/MUHbIX
(hakTOpOB, HCC/Ief0BaHUE 37eKTPOIPOBOAHOCTA PacTBOPOB BeILeCTB, MpoLiecca JUCCOLUALUN
KUCJIOT, 1esioueld W cojieli (BO3MOXXHO HCIIOMb30BaHWe BH/Ie0 MaTepUasioB), TMpOBeJeHue
OTbITOB, WITFOCTPUPYIOIIUX TPU3HAKU TIPOTeKaHUs peakyii MOHHOTo obMmeHa (oOpa3oBaHue
0CaZika, BblleJieHHMe ra3a, oOpa3oBaHHEe BOABI), OIBITOB, W/ITIOCTPUPYIOLUIMX TIPUMEpPHI
OKUC/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX peakLyi (ropeHue, peaklLuu pasioKeHUs, COeJUHEHHs),
pacrio3HaBaHWe HeOpraHWYeCKWX BeLIeCTB C IIOMOLbI0 KaueCTBEHHBIX Deakluil Ha WOHBI,
pellieHre SKCrepuMeHTabHbIX 3a/au.

HemeTa/uibl ¥ X COeITMHEHUS

OOmiasi xapakTepuCTHKa rajioreHOB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble
crenieHU okuciaeHus. CTpoeHWe U (pu3MuUecKWe CBOMCTBA MPOCTHIX BeLLeCTB — TajoreHoB.
XUMHUUYeCKre CBOMCTBa Ha TpuMepe xjopa (B3aWMOJIeUCTBHE C MeTa/ylaMHM, HeMeTa/lJlaMH,
mesnoyamu).  XnopoBogopoZ. ConsiHas KHUC/I0Ta, XUMHYeCKHMe CBOWMCTBA, IO/Iy4yeHue,
npuMeHeHue. [leliCcTBHe XJiopa U XJIOPOBOZOPO/A Ha OpPraHv3M uesnoBeka. BakHel1vie Xm0puibl
Y X Haxo)KJeHue B TIpUpo/ie.

OO6miass xapakTepucThka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHUsl aTOMOB,
XapakTepHble CTerleHW OKWcaeHUs. CTpoeHHe M (pU3HMUecKue CBOMCTBA MPOCTHIX BeLeCTB —
KUCJIOPOJia U Cepbl. AJIZIOTPONHbIE MOAU(DUKALIMM KUCIOPOJa M cepbl. XUMUYeCKHe CBOMCTBA
cepbl. CepoB0/i0pO/l, CTpoeHUe, GuU3UuUecKWe U XUMHUUecKue cBoucTBa. OKCHIbI Cepbl Kak
Tpe/iCTaBUTeIM KUCJIOTHBIX OKCHJ0B. CepHasi KUCI0Ta, pu3WUecKre M XUMHUUYecKue CBOWMCTBA
(oOugme Kak TipeJCTaBUTeNs Kjacca KUCJIOT U crieluduueckue). XuUMHUeCKHe peakLvy,
Jie)kalllie B OCHOBe TIPOMBIILJIEHHOTO criocoba rosiyueHusi CepHOM KHUC/IOThI. [IpuMeHeHue
cepHO KucaoThl. ConMu CepHOM KUCIO0ThI, KaueCTBeHHas peaklivs Ha CcyabdaT-uoH. HaxoxaeHue
ceppl U €€ coelWHeHUW B Tipupofie. XUMHUUeCKOe 3arpsi3HeHHe OKpY’Karolleil Ccpejibl
COeZIMHEeHUSIMU Cepbl (KUCJIOTHBbIe [JOXKAW, 3arps3HeHHe BO3[yxa W BOJOEMOB), CIIOCOOBI ero
rpe/jOTBpaLLeHUsl.

OOmiasi xapakTepucTHKa 37eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTPOEHHs aTOMOB,
XapakTepHble CTerleHW OKHC/IeHUs. A30T, paclpocTpaHeHWe B TIpuUpojie, (usnyeckue u
XHUMHYecKue cBoicTBa. KpyroBopot a3oTa B mpupojie. AMMUAK, ero (pusnueckie U XuMudeckue
CBOICTBa, NMOMy4YeHUe U npuMeHeHre. Cou aMMOHMUS, UX (H3UUeCKre U XMMUUeCcKre CBOMCTBa,
npuMeHeHue. KauecTBeHHass peakLjusi Ha HMOHBI aMMOHUA. A30THasg KUC/IOTa, eé I0oJlydyeHue,
¢usmueckrie W XUMHAYeCKHWe CBOWCTBAa (0OI[Me Kak TMIpeACTaBUTeNs Kjacca KHCIOT W
cnenuduyeckue). Vcnonb30BaHMe HUTPAaTOB U COJied aMMOHHS B KaueCcTBe MUHEpPabHBIX



ynobpeHuii. XvMyuyeckoe 3arpsisHeHHe OKpysKatollleil cpefibl COeIMHEeHUsIMU a30Ta (KHUC/IOTHbIe
JOXK/IM, 3arpsi3HeHue BO3Jyxa, MOuBbl U BOAOEMOB). Pocdop, annoTporHble MogUpUKaLMA
tdocdopa, dbusznueckue u xuMmuueckue cBoiictBa. Okcug ocdopa (V) u dbocdopHasi KUcioTa,
(dbusnueckie W XUMUUeCKWe CBOMCTBa, mosiyueHuWe. Vcrnosib3oBaHue (ocdaToB B KauecTBe
MHUHepaJIbHbIX y100peHuH.

OOmiasi xapakTepucTHKa 31eMeHTOB I[VA-rpymnmbl. OcoOeHHOCTH CTpPOeHUsI aTOMOB,
XapaKTepHble CTeNeHU OKUC/IeHUs. YT/epo/, all0TpornHble MouHKalu1, paclipocTpaHeH!e B
npupoze, pusnueckue U XUMUUeCKre CBoWcTBa. Azicopbuus. KpyroBopoT yriepoza B ipupofe.
Oxkcuapl yriaeposa, ux (Qusnyeckue U XMMUUeCKHWe CBOMCTBA, [|eMCTBUE HA JKUBble OpPraHU3MBbI,
ToJTy4eHre U TIpuMeHeHne. DKOJIoruyecKre mpob/ieMbl, CBsi3aHHbIe ¢ oKcuzoM yriaepoza (IV),
ruroTe3a ria00ambHOTO TIOTEIVIeHUs] K/IMMara, TTAapHUKOBBIA 3((deKT. YronbHas KUCIO0Ta U eé
comv, ux (U3Myeckue U XMMHUYeCKUe CBOWMCTBA, ToOyiyueHHWe W TpuMeHeHue. KauecTBeHHas
peakiuss Ha KapOoHar-woHbL. ~ Vcriosb3oBaHve  KapboHatoB B ObITy, MejuluHe,
TIPOMBIIIIEHHOCTU U CeJTIbCKOM XO035IHCTBe.

[TepBoHaua/sbHBIE TIOHATHS 00 OpraHMUYECKWX BellleCTBaX KakK O COeJAMHEHUsX yriepoja
(MeTaH, 3TaH, JTW/eH, aleTW/IeH, 3TaHO/, TJMLEepUH, YKCycHasi Kucsaorta). IlpupogHbie
WCTOYHUKU YTJIeBOAOPOZAOB (yrojb, MPUPOJAHBIA ra3, He(Tb), MPOAYKTHl WX TepepaboTKu
(6eH3uH), UX pOJb B OBITY ¥ TIPOMBIILIIEHHOCTH. [IoHATHE 0 OMO/IOrMUeCKH Ba)KHBIX BeIleCTBaX:
Kupax, Oefkax, yrjieBojlax — W WX POMM B JXM3HU 4YejioBeKa. MaTepwajbHOe eIUHCTBO
OpraHUuYecKUX U HeopraHMueCcKUx CoeJMHeHUM.

Kpemnuii, ero ¢@usmyeckue M XUMHUUECKUe CBOWCTBA, MOJy4YeHWe U TPUMEHeHHe.
CoenuHeHusi KpeMHUsi B Tipupoge. OOmme mipeacraBieHus o6 okcuge kpemuus (IV) wu
KpeMHHeBOU KucoTe. CUIMKaThI, UX UCO/b30BaHKe B ObITY, B IPOMBIILJIEHHOCTU. BaxkHeiiiire
CTpOUTE/IbHble MaTepHasibl: KepaMHuKa, CTeK/I0, IjeMeHT, 0eToH, kese300eToH. IIpobGsiembl
6e30MacHOTO UCIO/Tb30BAHUSI CTPOUTETBHBIX MaTePUAsIOB B TIOBCEIHEBHOM JKU3HU.

XHUMHYECKHH KCIIEDHMEHT.

n3yueHre 00pasL[0OB HeOpPraHWMUeCKUX BelecTB, CBOMCTB COJITHOW KHUCJIOThI, TTPOBe/ieHre
KaueCTBEHHBIX PeaklUii Ha XJIOPWZ-UOHBI U HaOJII0JieHre MPU3HAKOB WX MPOTEKaHUs, OIIbITHI,
oTpaxaroiiye ¢ur3nueckde U XMMUYeCKre CBOMCTBA rajoreHoB M UX COeJUHEHUM (BO3MOXXKHO
WCTIO/b30BaHUe BUJleOMaTepHaioB), O3HaKOMJieHHWe € obpasiamMu XJIOpUAOB (ra/JioreHHU/oB),
O3HaKOMJieHHe ¢ o0pa3ljaMd cepbl W e€ CoeVHeHWsIMH (BO3MOXKHO HCII0/Ib30BaHUE
BUJeOMaTepuaioB), HabirozeHue Tiporjecca OOyrivMBaHUSI —caxapa TOf  JIeHCTBUEM
KOHI[eHTPUPOBAHHOUW CEPHOM KUCJIOTHI, U3yUeHHe XUMUUEeCKUX CBOWCTB pa30aB/ieHHOW CEepHOU
KWC/IOThI, TIPOBe/leHre KaueCTBeHHOW peaklMU Ha Cyab(aT-uoH U Hab/tofieHre TIpU3HaKa eé
NIPOTeKaHUsl, 03HAaKOMJ/IeHHe C (U3MUeCKUMH CBONCTBaMH a30Ta, ¢ocdopa U uUX coeJuHeHUN
(BO3MO>KHO MCIT0/Tb30BaHKE BHZIEOMAaTePHAsIOB), 00pa3iiaMu a30THBIX ¥ PoChOPHBIX yI0OpeHuH,
rnosiyueHre, cobupaHye, paclio3HaBaHWe W UW3yueHWe CBOWCTB aMMHaka, I[IpOBefieHHe
KaueCTBeHHbIX peaklMid Ha HOH aMMOHUs UM (ocdaT-uOH U H3yueHHe TIPU3HAKOB UX
TIPOTeKaHUsl, B3aWMO/IeICTBe KOHLIEHTPHPOBAHHOW a30THOW KHUC/IOTHI C MeZbl0 (BO3MOKHO
WCI0J/Ib30BaHME BU/IeOMATepUaioB), U3yueHue Mojiesield KPUCTa/UIMUecKuX PpelIeTOK anMasa,
rpaduTa, Gys/uilepeHa, O3HAKOMJIEHHE C TIPOIIECCOM aZicOpPOIMKM PacTBOPEHHBIX BeIeCTB
aKTUBUPOBAHHBLIM YIJIEM U yCTPOMCTBOM IPOTHBOrasa, MojyyeHue, cobupaHue, pacrio3HaBaHUe
U U3yuyeHHe CBOMWCTB YTJIEKHUCJIOTO ra3a, NpoBefieHHe KaueCTBEHHbIX peaklii Ha KapboHaT u
CU/IMKaT-UOHbl M U3y4yeHHWe TIPHU3HAKOB MX IIPOTeKaHWs, O3HAKOMJ/IEHHWe C TpOAYKLei
CU/IMKaTHOW TIPOMBIIJIEHHOCTH, pelleHre SKCIepUMeHTa/bHBIX 337lau 1Mo TeMe «BakHeiiine
HeMeTasl/Ibl U UX COeJUHEHUS».



MeTa/utbl ¥ MX COeJUHEHUS

OOmiasi XapakTepuCTHKa XWUMHUYEeCKHUX 3JIEMEHTOB — MeTa//IoB Ha OCHOBAaHUM WX
rosiokeHus B [Teproanueckon cucteme XUMAYeCKux 371eMeHTOB []. V. MeHzenieeBa v CTpoeHuUs
atromoB. CTpoeHue MeTa/uloB. MeTa/uueckass CBfI3b U MeTa/l/lMyecKass KpUCTa/l/IMyecKast
peliéTKa. JJIEKTPOXMMHUUECKUW psifi HampsbkeHWM MeTasuioB. Pdusnueckre W XUMHUUECKHe
cBoticTBa MeTasioB. OO1Me criocoObl MoMyueHuss MeTa/uioB. [IoHATHe 0 KOPPO3WUM MeTaslIOB,
OCHOBHbIE CITIOCOOBI 3aI[UTHI UX OT KOppo3ur. CriiaBbl (CTajib, UyTYH, JOPATIOMUHUIA, OpOH3a) U
WX TIpUMeHeHue B ObITY U TTPOMBIIILIEHHOCTH.

[IlenouyHble MeTasIbl: T0/I0’KeHHe B [lepronueckoil cucteMe XMMHUYECKUX 3/1eMeHTOB /.
W. MeHjeneeBa, CTpoeHHe WX aTOMOB, HaxXOX7eHUe B Ipupoge. Pusnueckrue U XUMUYeCKUe
CBOMCTBA (Ha nmpuMepe HaTpus U Kanus). OKCHbl U TUAPOKCUBI HATPUS U Kanmus. [IpuMmeHeHne
11e/IOUYHBIX METas/IOB U UX COeUHEHU.

[[leiouHO3eMeNbHbIE MeTa/l/Ibl MarHui W Kajblldi: mMoJjio)keHWe B [lepuomueckoit
cucrteMe XuMuyeckux syeMeHTOB [I. V1. MeHgeneeBa, CTpoeHHWe UX aTOMOB, HaxOK[eHUe B
npupogie. dusnueckre U XUMHUUYECKHe CBOMCTBA MarHusl U KaibLisg. BakHelllve coefVHeHUs
KanbLys (OKCHZ, TUPOKCH/, COu). JKECTKOCTh BOJBI M CITIOCOOLI €€ yCTpaHeHHUs.

AmomuHuii: TonoxkeHue B [lepuoauueckol cucTeMe XUMUUeCKUX 3nemeHToB [I. U.
MeHnzieneeBa, CTpoeHHe aToMa, HaxoXKJeHWe B npupoge. dr3nueckre 1 XMMUUeCKHe CBOWCTBa
anoMuHusi. AMOoTepHbIe CBOMCTBA OKCH/A U TUJIPOKCHA aTFOMUHUSI.

JKene3o: mnonoxeHve B Ilepuoguueckol cucTeMe XWMHUUeCcKuX 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 U
TIoJTyYeHue.

XuMHYeCKHH 3KCIIEDHMEHT.

O3HaKOMJIeHHe C oOpa3llaMyd MeTa/yIoB U CIUVIaBOB, WX (DU3NUYECKHMH CBONCTBAMH,
V3yuyeHre pe3y/bTaTOB KOPPO3WM MeTa/lJIoB (BO3MO)KHO MCIIO/b30BaHUE BH/leOMaTepHasoB),
0co0eHHOCTeH B3aMMO/IEMCTBUSI OKCHZA KabIUsl M HAaTPHsI C BOJOM (BO3MOKHO HCII0/Ib30BaHUE
BU/leOMaTepuanoB), MCC/Ie[oBaHUe CBOWCTB >KECTKOW BO/bI, TpOLieCcCa TOPeHUs Keje3a B
KUCIopoZe  (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 HaTpUS,
Kaniusl U Kanblis (BO3MOXKHO UCIMO/b30BaHUe BUeOMaTepuasoB), UccaefoBaHue aMbOTepHbIX
CBOMCTB T'M/IPOKCH/IA a/TFOMUHUS U TU/IPOKCH/IA LIMHKA, pelleHre SKCMepUMeHTalIbHbIX 3a/au Mo
TeMe «BakHelil1e MeTasibl U UX COeIMHEHUSI».

XvMus ¥ OKpyKaroLlias cpefa

BewiectBa 1 Marepuanbl B TTOBCeJHEBHOM KM3HM UesioBeKa. be3omnacHoe MCMo/ib30BaHUe
BEIIeCTB M XUMHUECKUX peakiuid B ObiTy. I[lepBas TOMOIb TIPM XUMHYECKHUX OXKOTaxX H
OTpaBJIeHUSIX.

XuMunyeckoe 3arpsi3HeHHe OKpY»Karolljel cpefibl (TpefiesibHasi JOMyCcTUMasi KOHL|eHTpaLus
BeIecTs, Aanee — [1/1K). Poib X¥uMuM B pemieHnH K0JIOTHUeCKUX MPo0sieM.

XvMrrdeckHi SKCIIEDHMEHT

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

MexnpeamerHeie cBa3u

Peanusanusi MeXXrpeMeTHBIX CBsI3€M IPU U3yUYeHUU XWMUHU B 9 Kjacce OCYILeCTBJISIeTCS
yepe3 WCIO/b30BaHMe KakK OOIMX ecTeCTBeHHO-HAayYHbIX TOHSATHH, TaK W TIOHSATHH,
SIBJISFOLLIMXCS1 CUCTEMHBIMHU /151 OT/Ie/IbHBIX [1peMeTOB eCTeCTBeHHO-HAyUHOI'0 LIMKJ/Ia.



OO1ie ecTeCTBeHHO-HayuHble TIOHATHS: Hay4yHbIA (akT, THUMOTe3a, 3aKOH, Teopus,
aHanu3,  CMHTe3,  KjlaccuuKaluuys,  IepUoAUYHOCTb,  HabmofeHHe,  SKCIIEPHUMEHT,
MOZieTMpOBaHKe, U3MepeHue, MO/ielb, siB/leHNe, TapHUKOBLINA 3P deKT, TeXHOIO0THsI, MaTepHUaslbl.

duspka: MaTepusi, aroM, O3/eKTPOH, TIPOTOH, HEWTPOH, HOH, HYK/WJ, HW30TOIIb,
DaZM0aKTHBHOCTb, MOJIEKY/a, 3JIeKTPUUECKU 3apsi[, TMPOBOJHUKH, IIOJYIIPOBOJHUKH,
JW37IeKTPUKY, (OTO3/7IeMeHT, BelljecTBO, Telo, 00bEM, arperaTHoe COCTOSIHHE BeIlleCTBa, ras,
pacTBOp, PAaCTBOPUMOCTb, KPUCTA/UTMUeCKasl PpemiéTKa, CIIaBbl, (U3NUYecKre BeTWYMHbI,
e JHULIbI U3MepeHwsl, KOCMUUeCKOe TIPOCTPAHCTBO, TIJIAHETHI, 3BE3/b1, COJTHLIE.

Buonorus: ¢orocuHTe3, AbIxaHue, Ouocdepa, 3KOCHCTeMa, MUHepasbHbIe yHIoOpeHws,
MHKPO3/IeMeHTbI, MAaKPO3JIeMeHTbI, TUTaTe/IbHbIe BeIeCTBa.

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



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

JINYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3y/bTaThl OCBOEHHSl TpOrpaMMbl OCHOBHOro o06ujero o6pa3oBaHus
JOCTUTAIOTCS B X0/le 00y4YeHUs] XUMUHM B eIMHCTBe yueOHOMN M BOCTIUTATeIbHOM [1esITeTbHOCTH B
COOTBETCTBUM C  TPAJWLMOHHBIMH  POCCHMCKUMH  COLMOKY/IBTYDHBIMH ¥ JYXOBHO-
HPaBCTBEHHBIMU L|eHHOCTSIMH, MPUHATHIMU B 0OIL[eCTBe NpaBW/IaMU M HOPMaMH IOBeJeHUsl U
CrOCOOCTBYIOT MpoLjeccaM CaMOIO3HaHMsl, CAMOPa3BUTHS 1 COLIMAMM3aLii 00yJaroIuXCsl.

JINYHOCTHBIE pe3y/bTaThl OTPa)KalOT TOTOBHOCTb OOYYalOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOU TIO3UTHBHBIX LIEHHOCTHBIX OPWEHTAallUii U paclIupeHHe OMbITa AesTeSbHOCTH Ha eé
OCHOBe, B TOM YHCJIe B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

L[EHHOCTHOTO OTHOIIEHUSI K 0TeYeCTBEHHOMY KY/IbTYPHOMY, UCTOPUUECKOMY ¥ HayYHOMY
Hac/Ieui0, TIOHUMAaHUs 3HAaueHWs XWMHUYeCKOW HayKW B JKU3HM COBPEMEHHOro O0O0IIecTBa,
CrOCOOHOCTH B/afieTh [JOCTOBEPHOW MH(pOpMaLyell 0 1MepefoBbIX JOCTHKEHUSIX U OTKPBITHSIX
MHMPOBOM M OTeUeCTBEHHOM XWMHH, 3aMHTEPeCOBAHHOCTH B HAYUHBIX 3HAHHUSIX 00 yCTpOHCTBe
MHpa U 00111ecTBa;

2) TPaKJ@HCKOT'0 BOCITUTAHK:

TIpe/iCTaB/IeHUsT O COLMa/JbHBIX HOPMax M TIpaBWIaX MEXIMYHOCTHBIX OTHOIIEHHH B
KOJ/UIEKTUBE, ~ KOMMYHMKAaTMBHOM  KOMIIETEHTHOCTM B OOII|eCTBEHHO  TIOJIe3HOW,
yueOHOHMCC/IeJOBaTe/TbCKOM, TBOPUECKOW U [APYTUX BUAAX [eATeJbHOCTH, TOTOBHOCTH K
Pa3HO00Opa3HOI COBMECTHOM [1esITeTbHOCTH TTPY BBITIOJTHEHUM YueOHbBIX, TI03HABaTe/IbHBIX 3a/]auy,
BBINIOJTHEHUH XMMHUECKMX SKCTIepUMEHTOB, CO3/IaHUM y4eOHBIX IPOEKTOB, CTPEMJIEHHSI K
B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIM B TpOLiecce 3TOi yueOHOMW /iesTebHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBe/IEHWE M TOCTYNKWM CBOUX TOBapuilled C TO3WIMM HPABCTBEHHBIX U
TIPaBOBBLIX HOPM C YYETOM OCO3HAHUSI TTOC/IeACTBUI MOCTYITKOB;

3) LIeHHOCTH Hay4YHOr'o NMO3HaHU:

MHMPOBO33peHUYeCKHe  TIPeJCTaB/leHWss O BeljecTBe W XUMHWUYECKOM  peakLyH,
COOTBETCTBYIOLI[ME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKU M COCTaBJISIFOLIME OCHOBY [JIst
TMOHWUMAaHWsI  CYLIHOCTM HAy4YHOW KapTUHBI MWpa, TIpeAcTaB/ieHUss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/BI, B3aUMOCBSI3X Uel0BeKa C MPHUPOAHOMN CpPefioi, 0 posu
XVIMUH B TIO3HAHWH 3THX 3aKOHOMEPHOCTel;

TO3HaBaTe/lbHbIe MOTMBBI, HAallpaBeHHble Ha TMOJyYeHHWe HOBBIX 3HAHWM TI0 XUMMH,
HeoOXxo/iuMble [yisi OOBsICHEeHWs1 HabOJI0JjaeMbIX TIPOLIECCOB M SIBJIEHWH, T103HaBaTe/bHOM,
VH(POPMAIMOHHOW Y YATATebCKOW KY/IbTYPhI, B TOM UKC/Ie HaBBIKOB CAMOCTOSITE/TEHOW PabOThI
C y4eOHBIMU TEKCTaMH, CITPABOYHOM JIUTepaTypoH, AOCTYIHBIMA TeXHUYECKUMU CPeZCTBAMU
VMH(OPMaI[OHHBIX TeXHOJIOTHH;

MHTepec K 00yueHMIO W TI03HaHHIO, JIF0OO3HATeNbHOCTb, TOTOBHOCTb U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOEKTHOM M MCC/Ie0BaTebCKON [IeSITeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HarpaB/IeHHOCTH U YPOBHs 00yueHus B ja/ibHeHIIIeM;

4) hopMHPOBaHUA KY/IbTYPbl 3[0POBbSL:

OCO3HaHWe IIeHHOCTU JKU3HHM, OTBETCTBEHHOIO OTHOLLIEHHS K CBOEMY 3/l0pOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIi 00pa3 >KW3HW, OCO3HAHWE TIOC/IeCTBUNA W HENpUusiTHe BPeIHBIX
npuBbIYeK (yroTpebsieHus1 anKorosisi, HApKOTHUKOB, KYPeHHs), HeOOXOAMMOCTH COOJIOZeHus



npaBua 6Ge30omacHOCTH TIpU oOpalljeHMd C XUMUYeCKUMU BelllecTBaMU B ObITY W peabHOMN
JKW3HU;

5) TPy/ZIOBOT'O BOCIIMTaHH:

WHTepecC K NPaKTUYeCKOMY M3y4eHHIo rpodeccuii U TpyZa pa3/iyHOro pojia, yBaKeHue K
TPyAy ¥ pe3y/ibTaTaM TPYZOBOW [esiTe/IbHOCTH, B TOM UKC/Ie Ha OCHOBe TIpUMeHeHHs
MpeJMEeTHbIX 3HAaHWM 10 XWMHH, OCO3HAHHBIA BLIOOD WHAMBUIYATbHOM TpaeKTOPUU
TIPOZIO/DKEHUsST 00pa3oBaHMsI C YYETOM JIMUHOCTHBIX MHTEPECOB U CMOCOOHOCTH K XUMUH,
00II1eCTBeHHBIX MHTEPECOB M TIOTPeOHOCTeM, yCTelHoN MpodecCHoHabHOU [JesATebHOCTH U
pa3BUTHA HeOOXOJUMBIX YMEHHH, TOTOBHOCTh aJJalITUPOBAThCS B PO eCcCUoHaNBHON Cpe/ie;

6) 5K0JIOrM4eCcKOro BOCIIMTAHMS:

9KO0JIOTHUECKH Iiejiecoo0pa3Hoe OTHOIIIeHHe K TIPUPOJZie KaK UCTOUYHHKY JKU3HU Ha 3eMiie,
OCHOBe eé CyII|eCTBOBaHMs, NMOHMMaHHWe LIEHHOCTH 3/0pPOBOr0 M 0e30macHOr0 obpasa >KU3HH,
OTBETCTBEHHOe OTHOIleHHe K COOCTBeHHOMY (U3MUecKoMy U TICUXWUECKOMY 370DOBbIO,
0CO3HaHMe LIEHHOCTH COOJIIO/IeHHsI TIpaBuI 6e30MacHOro MoBe/leHus TpyU paboTe C BelljeCTBaMH,
a TaK>Ke B CUTYaLUsX, YTPOXKAIOIIMX 3ZJ0POBbIO U YKU3HU JTIO/Iel;

CNOCOOHOCTH TIPUMEHSITb 3HAHWS, T0JydaeMble TPU W3yUeHUW XUMHU, [Jis pelieHus
3a/jay4, CBSA3aHHbIX C OKPY’Karolllell TPUPOIHOM Cpeioi, AJisl MOBBILLIEeHNS] YPOBHS 5KOIOTMUeCKOM
KY/IbTYPbl, OCO3HaHHSI I'7100a/IbHOTO XapakTepa 3KOJOTMYeCKUX TMPo0JieM U TMyTel UX pelleHus
TOCPeJICTBOM MEeTO/IOB XMMUH, SKOJIOTMUYEeCKOT0 MBIILIJIEHUs, YMeHUs] PYKOBO/ICTBOBATLCS UM B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOW U COLIMAIbHON MPaKTHKe.

METAITPEIIMETHBIE PE3YJIbTATHI

B coctaBe MeTampeMeTHBIX Ppe3y/lbTaTOB BBIJESIOT 3HaUWMble 751 (OPMUPOBAHUS
MHPOBO033peHHs1 O0IleHayuHble MOHSATHS (3aKOH, TeOpHsi, MPUHIUI, TuroTre3a, ¢akT, CUCTeMa,
TIPOLIeCC, YKCTIEPUMEHT U ZIPYToe.), KOTOPble UCIOJ/Ib3YIOTCS B €CTeCTBEHHO-HAyUHBIX YUeOHBIX
TipeMeTax | MO3BOJISIOT Ha OCHOBEe 3HAHWM M3 3THX NPeAMeTOB (POPMHUPOBATh TIPeZICTaB/IeHHE O
1[e/IOCTHONM HayyHOUW KapTWHe MUpa, U yHUBepcasbHble yueOHbIe [efcTBUsI (TI03HaBaTe/bHbIE,
KOMMYHUKaTUBHbBIE, PEry/ATHBHbIE), KOTOpble oOecreurBalOT (OpMUPOBaHHE TOTOBHOCTU K
CaMOCTOSITe/TbHOMY TIJTAHUPOBAHUIO M OCYILIeCTB/IEHUIO YUeOHOM /IeATeTbHOCTH.

[To3HaBaTe/IbHbIe YHUBEPCAJIbHBIE yUeOHbIe AeHCTBUSA

Ba3oBbIe jlormueckue AeNCTBUS:

YMeHUsI UCTO0/b30BaTh TIPUEMBI JIOTUUYECKOTO MBIIIEHUSI TIPU OCBOEHWM 3HAHUM:
PaCKpbIBaTh CMBICI XUMHUYECKHWX TIOHSATHMA (BBIJENATh WX XapaKTepHble TIPU3HAKH,
yCTaHaB/IMBaTh B3aUMOCBS3b C APYTUMHU TTOHSTHSMH), UCTIONb30BaTh TIOHATHS [I/1s1 00bICHEHUS
oT/leNibHBIX (DAKTOB U sIBIeHWM, BBIOMPATh OCHOBAaHUSI W KPUTEPUU MAJis KIaCCU(PUKAIL[UU
XUMHUUECKUX BEIeCTB U XMMUUECKUX peaki[ii, yCTaHaB/IWBaTh MPUUMHHO-C/IeJICTBEHHBIE CBSI3U
MeXXy 00BeKTaMU W3yUeHUsi, CTPOUTh JIOTHUeCKHe PacCyKAeHus (MHAYKTUBHbBIE, 1e[yKTUBHbIE,
T10 aHAJIOTHH), ZieJlaTh BBIBO/BI M 3aK/TFOUEHMS;

yMeHUe TIPUMEHSITh B Tpoliecce TIO3HaHUS TMOHATHS (TpeAMeTHble U MeTarpeMeTHbIE),
CUMBOJIMUECKHE (3HAKOBbIe) MOJIe/H, WCIIO/b3yeMble B XUMHH, IPeo0Opa30BbIBAaTh IITMPOKO
MpUMeHsIeMble B XUMHHM MO/Ie/IbHbIe TIPe/ICTAB/IEHUS] — XUMUUYEeCKUH 3HaK (CMIMBOJT 3J/IeMeHTa),
XuMuueckass ¢GopMyna YW ypaBHeHHWe XWMHYeCKOM peaki[ud — TIpU pelleHnd yueOHO-
MO3HaBaTe/NbHBIX 3a/lay, C YYETOM ITUX MOJeNIbHBIX TIPeJCTaBIeHUNM BBISBISATH U
XapaKTepr30BaTh CYIlleCTBEeHHbIe TPHU3HAKW H3yuaeMbiX OObEKTOB — XMMHUECKHX BeIeCTB U
XUMUUYECKUX DPeaKi[iH, BbIBIATH OOIIMe 3aKOHOMEPHOCTH, TPUUWHHO-C/Ie[ICTBEHHBIE CBSI3U U
TPOTHMBOPEUNs B M3yuyaeMbIX TpoLjeccax U siBJIeHUsIX.

Ba3oBble ucciiejoBaTe/IbCKue AefCTBUA:



yMeHHe HCTIO/b30BaTh TOCTaB/eHHbIe BOTMPOChl B KaueCTBe WHCTPYMEHTa TO3HaHUS, a
TaKke B KauyecTBe OCHOBBI /i1 (OPMHPOBAHHS THIIOTE3bl I10 TIPOBEPKE IMPAaBUIBLHOCTH
BbICKA3bIBAEMbBIX CYXK[E€HHIA;

nprobpeTeHre OMbITa 1O TJIAHUPOBAaHWI, OPraHM3alid U TIPOBEJIeHUI0 YUeHHYeCKUX
9KCTIepUMEHTOB, YMeHUe Hab/oaTh 3a X0/[0M IPOoLiecca, CaMOCTOSATeIbHO TIPOTHO3UPOBATh €0
pe3ynbTaT, (GopMynupoBaTh 0000IIEHHST W BBIBOZABI 10 pe3y/abTaTaM IPOBEAEHHOTO OIbITa,
WCCJIe/JOBAaHMS, COCTAB/ISATh OTYET O MPOAeTaHHOM pabore.

Pa6ota ¢ uadopmarueii:

yMeHHe BbIOMpaTh, aHaTM3UPOBaTh U UHTEPIIPEeTUPOBAaTh MH(OPMAILMIO Pa3/TMUHBIX BUI0B
1 GhopM Tpe/ICTaB/IeHUs], TT0/TyYaeMyr0 M3 pa3HbIX UCTOUHUKOB (HayYHO-TIOMY/IIpHAs JIMTepaTypa
XUMUYECKOTO COZIep>KaHHUs, CIIPaBOYHbIe T10COOUsA, pecypchbl VIHTepHeTa), KPUTHUYECKU
OLIeHUBaTh MTPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO WHGMOPMALIUIO;

yMeHHe TIPUMeHSITh pa3/IMuHbie METOZbl U 3alPOChI IPH TIOMCKe U 0TOope HHPOpPMaLUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX /IJIs1 BBITTOJTHEHUST yueOHBIX U ITO3HABaTe/IbHbBIX 3aJau
OTpe/le/IEHHOr0 THIIA, TPHOOpeTeHHe OrbiTa B 00/1aCTH HMCMO/Ib30BaHUS WH(OPMAI[OHHO-
KOMMYHHUKaTUBHBIX TEXHOJIOTHM, OB/IaZieHHe KYJIbTYPOW aKTUBHOTO MCII0J/Ib30BaHUST PAa3/TIMUHBIX
TIOWCKOBBIX CHUCTEM, CaMOCTOSITe/TbHO BbIOMpATh ONTHUMa/bHYI0 (OpPMYy TIpe/CTaBIeHuUs
vHbOpMaIM ¥ WITFOCTPUPOBATh pelllaeMble 3a/laul HEeC/I0)KHBIMH CXeMaMH, ArarpaMMaMH,
apyrumu (popmamu rpaduku ¥ UX KOMOUHALUSMU;

yMeHHe WCIO/Ib30BaTh W aHAJU3UPOBaTh B Tiporecce yueOHOM UM MCC/e0BaTeIbCKOM
JesTeTbHOCTH MH(GOPMALIUIO O BIUSHUY MPOMBILLIJIEHHOCTH, CeJTbCKOT0 X03HCTBa U TPAHCIIOPTA
Ha COCTOsIHUE OKPY’Kaloll[eil IPUPOJHOMN CpeJibl.

KoMMyHMKaTHBHBIE YHUBEPCA/IbHBIE YUeOHbIE JeHCTBUA:

yMeHUsl 3aJjaBaTb BOMpPOCHl (B Xoze auanora W (WIM) [AWCKYCCHU) TIO CYIeCTBY
obcyxzmaemoli Tembl, (HOPMYJUPOBaTb CBOM TIPEJJIOKEHUS OTHOCHUTE/IbHO BBITIOJTHEHUS
ripe/iJIoXKeHHOU 3a/lauu;

YMEHHUSI TIPe/ICTaB/ISTh MOJyYeHHbIe Pe3y/IbTaThl T03HABATEIbHOM [IeSITE/TbHOCTH B YCTHBIX
M TIMCbMEHHBIX TEeKCTaX; /e/aTh TIPe3eHTALUI0 pe3y/IbTaTOB BBIMOJHEHUS XUMHUECKOTO
SKCreprMeHTa (J1abopaTOPHOrO OIbITa, JIAOOpaTOpHOM pabOTHI MO MCC/IEZ0OBAHUIO CBOMCTB
BEIL[eCTB, y4eOHOr0 TIPOEKTa);

yMeHHUs1 yueOHOTro COTpPY/JHUUECTBA CO CBEPCTHHKAMH B COBMECTHOH TO3HABAaTe/bHON U
WCCIIeI0BaTe/TbCKOW IeATe/TbHOCTA TIPY PellleHW BO3HUKAIOIIUX TMpo0/ieM Ha OCHOBe YJéTta
00IIMX WHTEpPecoOB W COTJIaCOBaHWS TO3WLMK (00CYyXAeHus, 0OMeH MHEHUSIMH, «MO3TOBbIe
IITYPMbI», KOOPJUHALIWS COBMECTHBIX Je€HCTBHM, OMpezie/ieHre KPUTEPHEB 10 OIleHKe KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTHe).

PerynsTvBHbIE YHUBEPCA/BbHBIE YueOHbIe AeiCTBUS:

yMeHHEe CAMOCTOSITe/IbHO OTIPe/IeNISTh LIe/IU [IesiTe/IbHOCTH, TVIAHUPOBATh, OCYIIECTB/ISTh,
KOHTPOJIMPOBaTb M TIpU HeOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO [IeATEIbHOCTb, BbIOHMpPATh
HaubOonee 3¢deKTHBHbIE CMOCOObI  pelleHHss yueOHBIX MW TI03HABaTe/IbHBIX  3a7iad,
CaMOCTOSITEJILHO COCTABJ/IATh WM KOPPEKTHPOBATh TIPEJIOKEHHBIN aJrOPUTM JEeWCTBUMN TIPU
BBLITIOJTHEHUM 3aJlaHUN C YYETOM TIIOJIyUeHUS HOBBIX 3HaHMNA 00 W3yyaeMbIX OOBEKTaxX —
BeIlleCTBaX U peakiusiX, OLIeHUBaTh COOTBETCTBHE TOJYUEHHOr0 pe3y/bTaTa 3asiBJIEHHOM L€y,
yMeHHe UCTI0/Ib30BaTh Y aHAIM3UPOBAaTh KOHTEKCTHI, TIpe/ljlaraeMbie B YCJIOBUM 3a/laHUM.

I[MPEAMETHBIE PE3YJIbTATHI

B cocraBe mpegMeTHBIX pe3y/lbTaTOB [0 OCBOEHMIO 00s3aTe/IbHOTO COZep KaHus,
YCTaHOBJIEHHOTO JIaHHOW (emepasbHOM pabodeil TIPOrpaMMOM, BBIIEISIOT: OCBOEHHbBIE



o0OyyaroIMMUCs HayyHble 3HaHUS, YMeHUsi U CIocoObl [JleHcTBUM, crieluduueckre st
TpeMeTHON 00/1acT «XUMHUSI», BHU/bI [1€STEJLHOCTH T10 TIOJYYEHHUI0 HOBOT'O 3HAHWS, €ro
WHTepIIpeTaruy, Mpeodpa30BaHMI0 U TIPUMEHEHHIO B PAa3/TMUHBIX YUeOHBIX U HOBBIX CUTYalUsIX.

K koHIy obyueHusi B 8 Kjacce mpeZMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE JI0JKHbI
oTpaXkaTb CHOPMUPOBAHHOCTD Y 00YUaOIIUXCS YMEHUH:

PacKpbIBaThb CMbIC/I OCHOBHBIX XMMHUYECKUX TMOHSATHW: aTOM, MOJIeKy/a, XUMUUeCKUn
3JIEeMEHT, TIPOCTOe BeIlleCTBO, CJIOXKHOe BeLecTBO, CMeChb (OZHOpOAHas U
HEO/IHOPOJHasi), Ba/leHTHOCTb, OTHOCHUTe/bHAasl aTOMHash W MOJeKyJspHas Macca,
KOJIMUeCTBO BeIlleCTBa, MOJb, MOJsSIpHas Macca, MaccoBasi [0Jsi XUMHUeCKOro
jjIeMeHTa B COeJUHEHWU, MOJISIDHBIM O00BEM, OKCHZ, KHCJIOTa, OCHOBaHHWe, COJIb,
3/IeKTPOOTPULIATeTbHOCTD, CTeleHb OKHUCIeHUSsI, XUMUUecKasl peakiiysi, KjJacCu(puKaius
peakLvii: peakLiM COeIMHeHUs], PeakLiy pa3/ioKeHusl, peakLjuu 3aMelleHus], peakLiuu
obMeHa, 3K30- U SHIOTePMUUECKHEe PeaKI[iH, TeTUIOBOW 3P heKT peaki[uu, iApO aToMa,
3JIEKTPOHHBIN CJIOM aTOMa, aTOMHas OpOWTanb, pajuyC aToMma, XUMHYecKas CBSI3b,
MO/IsIpHasi M HeroJisipHasi KOBaJIeHTHAsi CBsi3b, UOHHAsl CBsi3b, WOH, KAaTWOH, aHWOH,
pacTBOp, MaccoBasi 014 BelllecTBa (MPOLieHTHast KOHL[eHTpaLMsl) B pacTBOPE;
WITFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHWYECKUX MOHSTUM U TPUMEHSTh 3TU
TIOHSATHS MPY ONMCAHUM BeIeCTB U UX MpeBpalleHn;

WCI0J/Ib30BaTh XUMHUUECKYH0 CUMBOJIUKY [JIi COCTaBjieHUss (opMys BelecTB u
yYPaBHEHUM XUMUYECKUX peakLui;

OTIpefie/iiTh BaJIeHTHOCTb aTOMOB 3/IeMEHTOB B OWHapHBIX COeAUHEHUsX, CTeTleHb
OKHC/IEHHsI 3/IeMEHTOB B OWHaApHBIX COeJMHEHUSX, TIPUHA/JIE)KHOCTh BeI[eCTB K
orpezieIEHHOMY K/acCcy coeAUHEHWW 10 QopmynaMm, BHJ XWMUYECKOU CBSI3U
(KoBasieHTHast U MOHHasi) B HEOPraHUUeCKUX COeJUHEeHUSIX;

packpbiBaTh cMblci [lepuoanueckoro 3akoHa [I. V. MeHpeneeBa: [eMOHCTPUPOBATh
TOHMMaHKe TepUoANYEeCKOM 3aBUCUMOCTU CBOMCTB XUMHWYECKHUX 371eEMEHTOB OT WX
nosiokeHusi B Ilepuoguueckod cuUcTeMe, 3aKOHOB COXPaHEHMsI MacChl BelleCTB,
TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIDHOTO yueHus1, 3aKoHa ABOrazipo;

OMMCHIBaTh M XapaKTepu3oBaTh Tab/iuuHyto Gopmy Ilepuoanueckoit CUCTEMBI
XMMUUECKUX 3/IeMEHTOB: pa3/iduaTh TOHSITUSl «rJaBHasi moArpymnmna (A-rpynma)» u
«mobouHass moarpynmna (b-rpymma)», Masible W OosbIMe TI€PUO/bI, COOTHOCHTH
0603HaueHUs], KOTOpPble UMEIOTCST B Tabsuile «[leproguyeckasl CUCTeMa XUMHUUECKUX
snemeHToB [. V1. MeH/iefieeBa» C UMC/IOBBIMU XapaKTePUCTUKAMU CTPOEHUs] aTOMOB
XUMUYECKMX 3/IeMeHTOB (COCTaB M 3apsifi siipa, oOIee YWC/IO 37eKTPOHOB U
pacripefiejieHle UX 10 JIeKTPOHHBIM CJI0SIM);

K/1accuuLMpoBaTh XMMUUECKUe 37IeMeHThbl, HeOpraHuyeckue BelllecTBa, XMMUUecKue
peakiuu (M0 YKMCAYy U COCTAaBY YYaCTBYIOL[UMX B peaklUU BeIecTB, MO TelJIOBOMY
shdexry);

XapaKTepr30BaTh (OMUCHIBATh) OOIIMe XWUMHUYeCKWe CBOWMCTBA BEIIEeCTB PAa3/IMYHbIX
K/IaCCOB, TIOATBep)KJasi  OMucCaHWe TIpUMepaMu  MOJIeKYJISIpHBIX ~ YpaBHEHUU
COOTBETCTBYHOIIUX XUMHUUYECKUX PeaKlui;

TIPOTHO3MPOBAaTh CBOWMCTBA Bell[eCTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKaHUSI XUMUYECKHX MpeBpall{eHH B Pa3/IMUHbIX YC/IOBUSAX;
BBIUMC/ISITh OTHOCUTE/IBHYIO MOJIEKY/ISIPHYIO U MOJIIPHYIO MacChl Bell|eCTB, MaCCOBYIO
JI0/JIF0 XMMHAYECKOT0 371eMeHTa 1o (opMyJsie CoeJUHeHHs, MaCCOBYIO JI0JII0 BellleCTBa B
pacTBOpe, IPOBOJUTH PACUYETHI MO0 YPABHEHHIO XUMUUECKOW peakLvy;



TPUMEHSITh OCHOBHbIE OMepaliyd MBICUTE/bHON /leaTeTlbHOCTH — aHa/lu3 U CUHTe3,
cpaBHeHHe, 0000IIeHre, CUCTeMaTH3aluio, KiacCU(UKalMio, BbIsSB/IeHUe TPUYUHHO-
C/Ie[ICTBEHHBIX CBsi3ell — [/is1 M3Y4YeHUsI CBOMCTB BeIeCTB U XWMHUUYECKUX DeaKIUi,
eCTeCTBEHHO-HayuHble ~ METOZIbl ~ TO03HaHWs  —  HaO/rofieHHWe,  W3MepeHWe,
MO/ie/IMpOBaHue, IKCIIepuMeHT (peasibHbIN U MbIC/IEHHBIN);

C/lIefioBaTh TIpaBU/IAM  TO/Ib30BaHUSI XMMHUUECKOW TIOCYyZIol | J1abopaTOpHBIM
obopyJoBaHHeM, a Takke TpaBWaM OOpallleHusi C BeleCTBaMH B COOTBETCTBUU C
WHCTPYKLIMSIMU TI0 BBITIOJTHEHHIO TaD0PATOPHBIX XUMUUECKUX OTIBITOB I10 TOJTyUeHUIO
¥ cobupaHrio ra3000pa3HbIX BeljecTB (BOJOpO/Aa M KHUCIOpPOJa), TPUTOTOB/IEHUIO
pPacTBOPOB C OMNpezeIéHHOM MacCOBOU [J0Jield paCTBOPEHHOIO BeleCTBa, MJIaHUPOBATh
Y TIPOBOJUTb XMMUYECKHe KCIIePUMEeHThI TI0 PAClio3HABAHWIO PACTBOPOB Ileioueil 1
KHCJIOT C TIOMOILbI0 UH/AMKATOPOB (JIakMyc, peHodTanerH, METUIOPaHX U Apyrye).

K xoH1ly o0yueHusi B 9 Kiacce rpeZMeTHble pe3y/bTaTbl Ha 0a30BOM ypOBHeE JOJ/DKHBI
oTpaxkaTb CHOPMHPOBAHHOCTh Y 00YUAIOIINXCSl YMEHHH:

PacKpbIBaTb CMBIC/I OCHOBHBIX XMMWUYECKUX TMOHSATHN: XUMUYECKUM 371eMeHT, aToM,
MOJIeKYyJ1a, NOH, KaTUOH, aHUOH, TIPOCTOe BeLeCTBO, C/I0XKHOE BeLeCTBO, BaJIEHTHOCTD,
371eKTPOOTPULIATENIBHOCTb, CTeleHb OKWUCJ/IeHUs, XWUMHUUYeCKas peaklus, XUMuyecKas
CBS13b, TEIUIOBOW 3(GheKT peakiid, MOJb, MOJISIPHbIN 00BEM, PacTBOP, 3/IEKTPOJIUTHI,
HE3JIeKTPOJIUTBI, 3/IEKTPOJIUTHYECKasi /AWCCOLMALMS, peakUdd HWOHHOTO 0OMeHa,
KaTa/lm3aTop, XMMHUecKoe paBHOBecHe, oOpaThMble W HeoOpaTHMble peakLuH,
OKHC/IUTeNTbHO-BOCCTAHOBUTE/IbHbIE  peakLud,  OKUUIUTe/lb,  BOCCTAHOBUTEIb,
OKHC/IeHWe U BOCCTAHOBJIEHWe, a/loTpOIus, amM(pOTepHOCTb, XUMHUUYeCKas CBS3b
(KoBasleHTHasi, WOHHAas, MeTaluyeckas), KpUCTa//IMuecKass pelLléTKa, KOppO3us
METa/l/IoB, CIIaBbl, CKOPOCTb XWUMMUECKOM peakLuH, [pe/elbHO J[0MyCTUMast
koHtenTtpaus [T/IK BeliecTBa;

W/UTIOCTPUPOBaTh B3aMMOCBSI3b OCHOBHBIX XUMWUYECKUX IMOHSATUM U TNPUMEHSATb 3TH
TIOHATHS MPY OMMCAHUM BeLeCTB U UX MpeBpalleHul;

VICTI0/Ib30BaTh XWMHUUYECKYH) CHUMBOJIMKY [/l COCTaBleHUs (POpMy/n BellecTB |
YPaBHEHUM XUMUYECKUX peakLyi;

onpefie/IiTb BAJIEHTHOCTb U CTeleHb OKWUC/AEHUSI XUMHUUYECKUX 3/1eEMEHTOB B
COeIMHEHUSIX PAa3/IMYHOr0 COCTaBa, MPUHAJ/IEKHOCTb BeLIeCTB K ONpefenéHHOMY
KJIacCy COe/IMHeHWH 1o (opmy/am, BUJ XUMUYECKOW CBS3M (KOBa/leHTHasi, MOHHaf,
MeTa/l/invyeckas) B HeOpraHM4yeCcKMX COeJMHEeHUsX, 3apsii MOHa 10 XUMHYeCKOU
tdopmysne, xapakTep cpefibl B BOAHBIX pacTBOpax HEOPraHWYeCKUX COeJWHEeHUH, THUI
KPUCTA/I/TMYECKOMN PElIETKU KOHKPETHOTO BellleCTBa;

packpeiBaTh cMbIC [lepuoauyeckoro 3akoHa /[l. V1. MeHjeneeBa U JeMOHCTPUPOBATh
ero MOHWUMaHKWe: OIMChIBaTh M XapaKTepu30BaTh Tab/iuuHy0 dopmy [Tepuoanueckoit
CUCTEMbl XUMMUECKHUX 3JIEMEHTOB: pa3/ivuaTh MOHATUSl «raaBHas nogrpynna (A-
rpymnmna)» U «rnobouHas mogrpymnmna (b-rpymma)», manbie u  Oosibllve TiepUOJHI,
COOTHOCHTb 0003HaueHWs, KOTOpble WMEHTCSA B IephoAnveckor Tabmwie, C
YMCIOBBIMUA XapaKTepUCTHKaMU CTPOEHUsS] aTOMOB XWMHUUECKUX 3JIEMEHTOB (COCTaB U
3apsij s17ipa, oblijee UKC/IO /IEKTPOHOB U pacripe/iesieHre UX T0 3/IeKTPOHHBIM CJI0SIM),
O0OBSICHATL O00LI[Me 3aKOHOMEPHOCTH B W3MeHEeHHWH CBOWCTB 3/71eMEeHTOB U WX
COeJJMHEeHUM B Ipefiesiax MasbIX [eprOo/i0B M IJIaBHBIX MOArPYNN C YYETOM CTPOeHUs
MX aTOMOB;



K/1accU(ULMpoBaTh XUMHUUECKHE 371eMeHThbl, HeOpraHuueckue BellecTBa, XUMHUYecKue
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 creluduUecKre XUMHYeCKHe CBOMNCTBA
TIPOCTBIX U CJIOKHBIX BellleCTB, OATBEepXK/asi OrKrcaHue prMepaMu MOJIEKY/ISIPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX peakiui;

COCTaB/ISITh YPaBHEHUSI /IEKTPOJIMTUUECKOW AUCCOLIMALIMM KUC/IOT, LIeI0Yel U Comel,
TOJTHbIE ¥ COKpAIl|éHHbIe YPaBHEHUsI Peaklvii HOHHOTO 0OMeHa, ypaBHEeHUs peakLvi,
MOJTBEPXKJAIOLIMX CYL[eCTBOBAaHWE TeHeTUYEeCKOW CBSI3M MeXAy BellecTBaMu
pa3/IMUHbIX K/1aCCOB;

pacKpbIBaTh CYILIHOCTb OKHC/IUTEIbHO-BOCCTAHOBUTENbHBIX peakluil I0CpeJCTBOM
COCTaBJIeHUsI 37IEKTPOHHOTO DajlaHCca 3TUX peakLyi;

TPOTHO3UPOBaTh CBOMCTBA BeELECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTHU
TPOTeKAHUsI XUMUUeCKUX TIpeBpallleHri B Pa3/IMUHbIX YCIOBUSX;

BBIUUC/ISITh OTHOCUTE/TbHYI0 MOJIEKY/ISIPHYHO U MOJISIPHYIO MacChl BellleCTB, MaCCOBYIO
JI0/IF0 XMMHAYeCKOT 0 37ieMeHTa 1o (opMysie coeJUHEHHsl, MaCCOBYIO JIO/I0 BellleCcTBa B
pacTBope, NMPOBO/IUTh PaCuéThl M0 ypaBHEHHIO XUMUUeCKOM peakivu;

cobsrofiaTh  TpaBW/Ia  T10/Ib30BaHUSI XMMHUECKOW TOCYyJod U 1abopaTOpHBIM
obopyJoBaHHEM, a TakK)Ke TpaBW/a OOpallleHHs] C BeljeCTBaMH B COOTBETCTBUH C
WHCTPYKLUSIMU TIO BBITIOJTHEHUIO Ta00paTOPHBIX XUMHUECKUX OTBITOB TI0 TIOTyYeHUI0
¥ coOMpaHMIo ra3000pa3HbBIX BelecTB (aMMHAKa U YTIeKUC/IOro Ta3a);

MPOBOJUTh PeakluM, MOATBepKJatoliie KaueCTBeHHbIN COCTaB pa3/IMUHBbIX BelleCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpoMuz-, voaua-, KapboHat-, docdart-,
CUMUKaT-, Cy/ib(dar-, TUJPOKCU[-UOHBI, KAaTHOHbI aMMOHUS W MOHBI H3YyUeHHBIX
MeTasl/IOB, IPUCYTCTBYIOIIIME B BOAHBIX paCTBOpax HeOpraHUUeCKUX BellecTB;
NIPUMEHSITh OCHOBHBIE OTepaldyd MbICUTENbHOU JesiTe/TbHOCTU — aHa/lu3 U CUHTe3,
cpaBHeHHWe, 0000IeHHe, CHUCTeMaTH3al|lo, BBISBEHWe TIPUYMHHO-C/Ie/[CTBEHHbIX
CBsA3€M — [Is M3y4YeHUs] CBOMCTB BeIleCTB M XUMHUUYECKHUX DeakLUid, eCTeCTBeHHO-
HayuyHble MeTO/bl TO3HaHUSI — HaOMoJeHre, W3MepeHue, MO/e/IMPOBaHUe,
5KCIIePUMEHT (peasibHblM U MbICIIEHHBIN).



TEMATUYECKOE ITJTAHNPOBAHUE

8 KITACC
KomyectBo yacoB
Ne HavnmMeHoBaHMe pa3ziesioB U TEM OnekTpoHHbIe (1i(pOBLIE)
/n TPOrpaMMBI Bcero Konrporrere Tpaxmireckue obpa3oBare/bHbIe peCypChl
paboTEI paboTel
Paspen 1. TlepBoHaya/IbHbIe XMMHUECKUEe TTIOHSTUS
Xumusi — BakHast 00/1aCTh
11 €CTeCTBO3HAHUS U 5 9 bubmorteka LIOK
TpaKTUUeCKOU JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c
yesioBeKa
12 BewjectBa 1 xviMuueckue 15 1 Bbubmoteka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Wroro no pa3peny 20
Pa3pen 2. BaxkHelive npejCTaBUTe/M HEOPraHUUECKHX BellleCTB
)1 Bospgyx. Kucnopog. [Tousatue 6 bubmoteka LJOK
’ 00 okcHumax https://m.edsoo.ru/7f41837c
29 Bopgopog. ITonsitue 0 K1ucioTax g 1 bubmioreka LJOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopel. IToHsiTHE 00 5 1 1 bubmioreka LJOK
OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBI€ KJ1aCChl 1 1 1 bubmoteka LJOK
HeOpraHUYeCKUx COeJMHeHU! https://m.edsoo.ru/7f41837c
Nroro no pazgeny 30

Pazfen 3. Ilepuomrdeckiii 3akoH U [leprogudeckasi cucteMa XuMudeckux 37eMeHToB 1. V1. MenpesneeBa. CTpoeHHe aTOMOB. XUMHUeCKast
cBs13b. OKMC/IUTE/IEHO-BOCCTAaHOBUTE/ILHBIE PeaKLuu



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

[Teproanueckuii 3aKoH U

31 ITepuoguueckast cucrema 7 bubmiorteka LJOK
XUMHUYeCKUX semMeHToB [. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XymMmuuecKasl CBS3b.

3.2 OkucauTe/bHO- 8 Bubmorexa LOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE pPeakl[uu
bubmoreka IIOK
Hroro ro paspery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpemst 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

9 KJTACC

KomuectBo yacoB 3 (i )
JIeKTPOHHEIe OBLIe
Ner/m  HaumeHoBaHMe pa3fie/ioB U TeM IIPOrPaMMEI Konrtposmabie  IIpakTuueckue *IP P
Bcero obpa3oBaTe/bHbIe pecypChl
paboTeI paboTeI
Paspen 1. BeirecTBO ¥ X¥MHUUeCKye peakLiiy
11 [ToBTOpEHue 1 yraybseHre 3HAHUM c 1 bubmioTeka LIOK
’ OCHOBHBIX pa3zesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XMMHUUYeCKUX 4 Bubmoteka LIOK
' peaxi[uit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAs! TUCCOLIAALIHS. 3 1 1 bubnmoreka [JOK
' XHUMHUUeCcKue peaki[ui B paCTBOpax https://m.edsoo.ru/7f41a636
Nroro no pa3geny 17
Pa3pen 2. HemeTa/uthl U UX COeUHEHUS
21 OO0111ast XapaKTepHUCTHKA XUMUUECKHX 4 1 bubmoreka [JOK
' snemeHTOB VIIA-rpymnmbl. ["aioreHsl https://m.edsoo.ru/7f41a636
06
22 sneweson VA-rpynma Cepa e 6 Eumorera LIOK
) pyrmizt. ©-€p https://m.edsoo.ru/7f41a636
coeuHeHUs
06
23 snewenon VAtpyme, Asor, dochop iy 7 | DuomorealloK
' pymHBL. ’ P https://m.edsoo.ru/7f41a636
coeJuHeHUs
06
24 veweton IVA-rpymni. Yrnepog n : 1 ,  Bromorea LOK
' . DYFHBL. POA https://m.edsoo.ru/7f41a636
KPeMHUI U UX COeUHEeHUs
Wroro no paspeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3pen 3. Meta/utbl ¥ UX COeHEHMS

bubmoreka [JOK
3.1 06 7 4
HHIE CROMCTBA METaiLIon https://m.eds00.ru/7f41a636
bub OK
3.2 Baxknetilie MeTaibl U UX COeJUHEHUS 16 h:tlpg;l/(r)rTl.egji(I)_}).ru 176418636
Nroro no paspeny 20
Pa3pen 4. Xumus 4 OKpyKaroLjas cpega
4.1 BertijecTBa 1 MaTepuasbl B )KM3HU Ue/lOBeKa 3 Bubmorexa TIOK
) H P https://m.edsoo.ru/7f41a636
Nroro no pa3peny 3
Pe3epBHOe Bpems 3 Bubmiorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




I[TOYPOUHOE ITVTAHUPOBAHHUE

8 KITACC
KomyectBo yacoB
Ne Tema ypoka Konurtpormbhele  [IpakTtuueckue flara STEKTPORHEIE LEIQPOBEIe
/n Bcero u3ydeHuss  0Opa3oBaTe/bHbIE PECYPCHI
paboTeI paboTeI

1 IIpenmet xumMuu. Posib XUMUHU B JKU3HU 1 bubmoreka [JOK
yesioBeKa. Tesa v BelljecTBa https://m.edsoo.ru/ff0d210c

2 IToHsTre 0 MeTOZax MO3HAaHUS B XUMUU 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d227e
[MTpakTrueckast pabota Ne 1 «I[IpaBumna

3 paboThI B 1ab0opaToOpyy U MPUEMBI 1 bubmoreka [JOK
obpaiijeHust ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
obopyzoBaHueM»

4 Yuctele BeljectBa u cMec. CriocoObl 1 Bubmoreka LIOK
pasjiefieHusi cMecei https://m.edsoo.ru/ff0d26ca
ITpaktuueckast pabora Ne 2 «Pa3zenenue

5 cnlfljeceﬁ (Ha an[l)wepe OYMUCTKHU ) 1 Brbmiorexa LOK

. https://m.edsoo.ru/ff0d28c8
TIOBapeHHOM COMN)»
bubnmoreka [JOK

6 AATOMBI It MOJIEKYTbI 1 https://m.edsoo.ru/ff0d2a6¢c

y XUMUYeCKue 371eMeHThl. 3HaK1 1 bubmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX 37IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U C/10)KHbIe BeljecTsa 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUYeHHe 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BellleCTB. 1 bubnuoreka LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmysna. BasneHTHOCTb
aTOMOB XMMUYeCKHX 3/IEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTe/IbHAas aTOMHas mMacca. bubmioTeka LIOK
OTHOCUTebHAsE MOJIEKYJ/IsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 1011 XUMHAYeCKOT0 3/IeMeHTa bubmoreka [JOK
B COeIMHEHUU https://m.edsoo.ru/ff0d350c
13 Kosmuectso Berjectsa. MoJis. bubmioTeka LIOK
MovisipHasi Macca https://m.edsoo.ru/ff0d5230
14 ®du3ryecKre U XuMruuecKure siBJIeHUs. bubmoreka [JOK
XumHueckasi peakLusi https://m.edsoo.ru/ff0d37fa
15 [Ipy3Haku v yC/10BUS NIPOTEKaHUS bubnmoreka [JOK
XUMHUYECKUX PeaKIvid https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHWsI MaCChl BellleCTB. bubmoreka [JOK
XuMHUUecKue ypaBHeHUs! https://m.edsoo.ru/ff0d3b88
BbIunicsieHust KOJIMUeCTBa, MacChl
17 BellleCTBa 10 YPaBHEHUSIM XUMHUUECKHX Bubmmorexa LIOK
o https://m.edsoo.ru/ff0d5708
peakLui
Knaccudukanys XuMruueckux peakuui
18 (COE,Z[I/IHCI;HHHupaBJIO)KEHHH 3a13emeL1[mH Bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIOMOHOCOB — yuéHBbIM-
19 SHLIUK/IOTIeIUCT. O6og1qquHe u Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTr3aLus 3HaHUM
20 KonTtposbHast pabota Nel 1o Teme bubnuoreka LIOK
«BelijecTBa 1 XUMHUUeCKHe peakiin» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs rasos. Cocras Bu6morexa LIOK
21 Bo3ayxa. Kucnopog — snemeHT 1

MMpoCTOe BeleCTBO. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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dusnueckre U XUMHUUECKHe CBOMCTBA

22 K1c/1opo/ia (peakiuy OKUC/IeHuUs Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenwue). [TousaTre 06 okcuaax
Crioco0bl osTy4yeHust KUCI0pOo/ia B
23 nabopaTtopuu qupOMbILHHEHI:{(iTI/I. Bubworexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kuciaoposa
TennoBoit 3pdeKT XuMHuuecKoi
24 peaxLiiy, IOHATHEe 0 TePMOXUMUYECKOM Bbubmoteka LIOK
ypaBHEHUH, 3K30- U SHAOTepMUUECKUX https://m.edsoo.ru/ff0d4790
peakLusx
TormiBo (He Tk, Yyro/ib U MeTaH).
25 3arpﬂ3He1£He¢1;03,qyyl;(a CTI0COOBI Zro Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
NpeJO0TBpalleH st
ITpaktrueckast pabora Ne 3 1o Teme
26 «HPOJIY'-IEHI/IE u 206HpaHHe KUCJI0po/ia Bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
H3yueHHe ero CBOHCTB»
57 Bogopon — snemeHT v npocToe bubmoreka [JOK
BelllecTBO. Haxosk/jeHre B ripupoje https://m.edsoo.ru/ff0d4dd0
)8 du3nueckue U XMMUUeCKre CBOMCTBa bubmoreka [JOK
Bogopoza. [IpumeHeHne Boopo/ia https://m.edsoo.ru/ff0d4dd0
bubnmoreka [JOK
29 HonsTie 0 KICTOTax i COMIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TosTyueHust BOAOPO/a B bubmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckasi pabota Ne 4 1o Teme
31 «IP[onyquHe u lZo61z1paHI/Ie BO/IOpO/ia Bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4£42
M3yueHue ero CBONCTB»
32 MosnisipHblii 00bEM ra3oB. 3aKOH bubmoreka LIOK



https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ABorazpo https://m.edsoo.ru/ff0d542e
Bbruncienusi o6béMa, KOIMuecTBa
33 BellleCTBa rasa 1o ero u3BeCTHOMy Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINUeCTBY BellleCTBa WK 00bEMY
BbrunicsieHusi 06bEMOB ra30B 10
34 yPaBHEHHIO peaki[iy Ha OCHOBe 3aKOHa Bubmorexa LIOK
B . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHU ra3oB
35 ®du3nueckue U XMMUUeCcKre CBOMCTBa bubnmoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuil. [ToHsiTHe 00 Bbubmoteka LIOK
WH/IMKaTopax https://m.edsoo.ru/ff0d59e2
Bopga kak pactBoputens. HacblijeHHble
37 u H'[éHaCI)IL[I)_IEHHbIE PacTBOPHI. NII];CCOBB.H Bubmiotexa LOK
https://m.edsoo.ru/ff0d5b40
[l0J151 BellleCTBa B pacTBope
ITpakTrueckasi pabota Ne 5 1o Teme
38 «ITpurorosyieHre paCTBOPOB C bubmoreka LIOK
onpe/ieIEHHOU MacCOBOU Jj0J1er https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BellecTBa»
39 KontposibHast paboTa Ne2 1o Teme Bubmoreka LIOK
«Kucnopoga. Bogopon. Boza» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Knaccudukarus, bubmoreka [JOK
HOMeEHKJ/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue U XMMHUYeCKUe CBONCTBA
41 KHCHy;FHBIX OCHOBHBIX U aM()OTepPHBIX Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCH/IOB
42 OcHoBaHMS: COCTaB, K1acCU(pUKaLUs, bubmoreka LIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHvie u XMMHYeCK1e CBOWCTBa bubnuoreka LIOK
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https://m.edsoo.ru/ff0d67ca

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca

44 Kucnortsl: cocras, knaccudukarys, bubmoreka [JOK
HOMeEHK/IaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHve U XUMHYeCcKHe CBOMCTBA bubmoreka [JOK
KHC/IOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHK/IaTypa,
46 CHOCOébII) ninyt?eHHﬂ XI/IMI/IqZ(l:)KHe Bubworexa LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[MTpakTrueckast pabota Ne 6. Perienue
47 9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe Bbubmoteka LIOK
«OCHOBHBIE K/IaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
CcoeIMHeHU»
48 ['eHeTHueckas CBSI3b MeX/y KjlacCamu bubmoreka LIOK
HeopraHUuecKux CoeJUHeHui https://m.edsoo.ru/00ad9a50
. bubnmoreka [JOK
49 O06o0061IeHre ¥ CHCTeMaTH3alys 3HaHUH https://m.eds00.ru/00ad9ch?
KontposibHast paboTa Ne3 o Teme
50 "OCHEBHHE KJIIZICCBI HeopraHnuyecKux Bubworexa LIOK
. https://m.edsoo.ru/00ad9ela
COeJMHeHUM
[TepBbie MOMBITKY K/IaCCU(PUKAL[UN
51 XI:I\I/)II/IIJ(SCK;X 3J1eMeIZII:(():1(3:. I?IOHTI];I/IG 0 Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpyIinax CXOAHBIX 3/IEMEHTOB
[Teproanueckuii 3aKoH U
52 Hegnoinqecmﬂ crUCTemMa XMMHUYeCKUX Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
snemenToB /1. 1. MeHzieneeBa
53 [Tepriogpl, rpymIibl, NOATPYIIIILL Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue aToMoB. CoCTaB aTOMHBIX bubnuoreka LIOK
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sanep. 3oTormbl

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

CTpoeHue 3/1eKTPOHHBIX 000/10UeK

N bubmioTeka LIOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckon
https://m.edsoo.ru/00ada6bc
cucrems! /1. 1. MeHzeneeBa
XapakTeprCTHKa XUMUUECKOIr0
56 3/1IeMEHTa T10 ero MOJIOKEHUIO B bubmoreka [JOK
[Tepuoaunueckoii cucreme . Y. https://m.edsoo.ru/00ada824
MenpeneeBa
3Hauenue [lepruogrueckoro 3akoHa st
57 pasBUTHS HAayKU U MpakTuku. [1. U. bubnmoreka [JOK
MeHpeneeB — yuéHbll, Miejaror u https://m.edsoo.ru/00ada96e
IPaKJaHVH
Pe3epBHbIit ypok. O000ITIEHME U
58 CI/ICTEMaTm:EHH 3HaHI/II;Iu / Bubmiorexa LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHasi paboTa
bubmoreka [JOK
>9 VIoHHas XMMHeCKast CBA3b https://m.edsoo.ru/00adac34
60 DJIEKTPOOTPHULIATE/TbHOCTh aTOMOB bubnmoreka [JOK
XUMUYECKUX ITIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HemosipHasi XMMU4eCcKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmoreka [JOK
62 (CTener, OKHMC/IeHHs https://m.edsoo.ru/00adae28
63 OKuC/IMTe/IbHO-BOCCTAHOBUTE/IbHbIE bubmoreka LIOK
peakLuu https://m.edsoo.ru/00adb076
64 OkucuTe U BOCCTAHOBUTETU Bubmiotexa LOK
https://m.edsoo.ru/00adb076
65 KonTponbHasi pabota Ned 1o Teme bubmoreka [JOK



https://m.edsoo.ru/00ada342
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«CTpoeHure aTroma. XumMuyeckas CBsi3b» /
Bcepoccuiickasi mpoBepouHasi paboTa

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

66 KoBaneHTHad nossipHas Xumuyeckast 1 bubmioTeka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
Pe3epBHblIit ypok. O606ITIeHME U

67 CHCTEM&THBZEI/ISI 3HaH1/H]7-1u 10 TeMe 1 Bubmmorexa LIOK

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

«CTpoeHre aToMa. XUMHUUecKast CBSI3b»

68 Pe3epeHbiit ypok. O60011IeHNE U 1 bubnmoreka [JOK
CHUCTeMaTH3aLus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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https://m.edsoo.ru/ff0d61c6

9 KJTACC

KomyecTBO yacoB

Ne Hata OneKTpOHHBIE LU(POBLIE
Tema ypoka Kontpombsble  IIpakTuueckue
/1 Bcero u3ydyeHusi  0oOpasoBaTe/bHbIE PeCYPChI
paboTeI paboTeI
[Teproanueckuii 3aKOH.
proA bubnmoreka [JOK
1 [Tepuiogrueckas cucTteMa XUMHAUECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB /1. . MeHzeneeBa
3aKOHOMEpPHOCTU B U3MeHeHUH
5 - P CCKIX STEMHTO 1 bubmoreka LIOK
BOMCTB XUMUUECKHX 3/IEMEHTOB
i https://m.edsoo.ru/00adb6b6
TepPBBIX TPEX MeprUo0B

3 Knaccudukaiys 1 HoMeHK/IaTypa 1 bubmmoreka IIOK
HeopraHUuecKux BellecTB https://m.edsoo.ru/00adb7e2

4 Buzbl XuMHU4eCcKou CBsI3U U TUTIbI 1 bubmmoreka [IOK
KPUCTA/I/TUYECKUX PeLIETOK https://m.edsoo.ru/00adbac6
KonTponbHas pabota Nel 110 Teme

5 «[ToBTOpEHUEe U yriuybieHre 3HaHUMA 1 1
OCHOBHBIX pa3/iesioB Kypca 8 kjacca»

6 Knaccudukanys XuMuueckux 1 BubmoTeka LIOK
peakLvi 0 pa3/TMyYHbIM MPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUECKOU

7 eaKLun HOHSIPTI/IE 0 TOMOT'eHHBIX U 1 Bubmmorexa LIOK
peaKdiuH. https://m.edsoo.ru/00adbe9a
reTeporeHHbIX PeakKIUsIX
[ToHsiTHE 0 XUMHUUYECKOM PaBHOBECHHU.

8 @akKTOphl, BIUAIOLME Ha CKOPOCTh 1 bubnuoreka LIOK
XMMHUUECKOU peakLUU 1 TI0JI0JKeHue https://m.edsoo.ru/00adc28c
XHMMHUYEeCKOTr0 paBHOBeCHSI

9 OKMCIMTe/IbHO-BOCCTAHOBUTE/IbHbIE 1 bubmmoreka LIOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

peakiuu https://m.edsoo.ru/00adcade
Teopusi 3/1eKTPOUTUUECKOU
10 ,ZLI/IC([Z)OL[I/IaL[I/II/I.pCI/IJIbHLIe U cy1abble Bubmorexa TIOK
https://m.edsoo.ru/00adcd68
3/1IeKTPOJIUTHI
11 VoHHbIe ypaBHeHUsI peaKiuii Bubmiorexa LOK
https://m.edsoo.ru/00add448
XrMHUUeCKUe CBOUCTBA KUCJIOT U
12 OCHOBaHUI B CBeTe IMpe/ICTaB/IeHUH 00 Bubmmorexa LIOK
. https://m.edsoo.ru/00add5d8
3/1eKTPOJIMTUYECKOW AUCCOLaLluU
XuMuryeckue CBOMCTBa COJiel B CBeTe
13 Tipe/iCTaB/IeHHH 00 Bubmmorexa LIOK
. https://m.edsoo.ru/00add8b?2
3/1IeKTPOJIMTUUYECKON AUCCOL[AAL[UN
14 [ToHsiTHE O THU/IPOJIH3e COomet Brbmiorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o011IeH1Ee ¥ CCTeMaTH3alL[Us bubnmoreka [JOK
3HaHUH https://m.edsoo.ru/00addd12
16 [MpakTryeckast pabora Ne 1. «PerieHue Bubmoreka LIOK
5KCIIepUMeHTa/IbHBIX 3a7iau» https://m.edsoo.ru/00addbfa
KonTponbHast pabota Ne2 110 Teme
17 «SJIEI[{)TPOJII/ITI/IPIJQCKEIH JUCCOLUALIUS. Bubmmorexa LIOK
https://m.edsoo.ru/00addec(
XuMHyeckue peakijiy B paCTBOpax»
OO0r111ast XapaKTeprUCTHKa rajloreHoB.
18 XHE&lHHECKPI)/Ie CBEﬁCTBa Ha rpuMepe Bubmmorexa LIOK
https://m.edsoo.ru/00addfe2
xji0pa
XnopoBozopo/,. CoJisiHasi KUC/IOTA,
19 XI/IMiIIECIfI/IE CﬁOﬁCTBa NoJTyyeHue Bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
TpUMeHeHue
20 [MpakTryeckast pabora Ne 2 1o Teme bubnuoreka LIOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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«[TonyyeHnne CoMAHON KUCIIOTHI,
r3yueHue eé CBOUCTB»

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

Brruricnenus no YPaBHEHUSM

bubmoreka LJOK

21 XUMIHECKUX PEAKLIMH, ECTH ORHH 13 https://m.edso00.ru/00ade488
peareHTOB /laH B U30bITKe
27 OO0111ast XapaKTeprUCTUKa 37IeMeHTOB bubnuoreka LIOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTtpornHblie MoAW(UKALIUK CEPBI.
23 Haxom[,;eHHe Cepb'? I/Id;é C:E,E[HHEEIHFI B Bubmiorexa LIOK
N https://m.edsoo.ru/00ade64a
npupofe. XuMuyeckue CBOMCTBA Cephl
24 CepoBoziopo/i, CTpoeHue, hru3nuecKre bubmoreka [JOK
U XUMHWUYeCKre CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUC/I0Ta
25 cbmlzlgeCKH[e) 51 XI/IN[[)I/IHGCKI/IG CBOI;ICTBa Bubmorexa LOK
’ https://m.edsoo.ru/00adea28
TpUMeHeHue
XuMunyeckue peakiyy, jexaijye B
OCHOBe TTPOMBIIIJIEHHOTO Criocoba
%6 MOTy4YeHUs1 CePHOU KUC/IOTHI. bubmoreka LIOK
XuMUYeckoe 3arpsi3HeHue https://m.edsoo.ru/00adec8a
OKpYy>Katolllel cpefibl CoeIMHEeHUSIMU
cepel
57 BrIuric/ieHre MacCOBOM 10711 BbIXOZA bubnmoreka [JOK
MPOJlyKTa peakLuu https://m.edsoo.ru/00adec8a
OO0111ast XapaKTepUCTHKA 37IEMEHTOB
)8 VA-rpynmsl. A30T, paclipoCTpaHeHue bubmoreka LIOK
B npupo/e, ¢prsnueckue U https://m.edsoo.ru/00adeea6
XMMHYEeCKHe CBOKWCTBA
29 AmMMHuak, ero ¢u3snueckre 1 bubnuoreka LIOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00adea28
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XHMMHYEeCKHe CBOWCTBA, MOyueHre 1
TIpUMeHeHue

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

I[MpakTrueckas pabota Ne 3 o Teme

bubmoreka LJOK

30 «[lonyettite aMMHaKa, H3yeHue ero https://m.edso0.ru/00adf180
CBOHCTB»

31 A30THasi KUC/I0Ta, eé hu3nyeckre 1 bubmoreka [JOK
XUMHUYECKHe CBOMCTBA https://m.edsoo.ru/00adf306
Vcrnosib30BaHre HUTPATOB U COJIel
aMMOHUS B KaueCTBe MUHepaIbHbIX

32 ynobpenuii. XuMuyeckoe 3];21Fpﬂ3HeHI/Ie Bubmiotexa LOK

o https://m.edsoo.ru/00adf518
OKpYy>Katolllell cpe/ibl CoeJUHEHUSIMU
asoTa
docpop. Okeug pocgopa (V) u

33 d)ocg)o;[))Haﬂ Kncﬂn((l))Ta (b(bIE3I/I(quZKI/Ie u Bubmiotexa LOK
. https://m.edsoo.ru/00adf68a

XMMUUECKUe CBOMCTBA, MoyueHre
Vcnonib3oBanyve ¢ocgaToB B KauecTse

34 MHUHEPAa/bHBIX Y00peHMA. Bubmoreka LIOK
3arpsi3HeHUe NPUPOJHOW CpeJibl https://m.edsoo.ru/00adfc20
docdaramu
Yrnepon, pacripocTpaHeHue B

35 lexlpg,qiL (I;)I/IBI/IIIJJQCKII)/IE Y XUMHYecKre Bubmorexa LIOK

o https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcufpl yriaepoa, ux ¢usuueckue u

36 XHMMHYeCKUe CBOWCTBaA. bubmoreka [JOK
OKosiornyeckre pobeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKCHJ0M yrjepoza (IV)

37 YrosibHas KUC/I0Ta U eé Cou Bubmmorexa LIOK

https://m.edsoo.ru/00ae006¢
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I[MpakTrueckas pabota Ne 4 o Teme
"ITonyuenue yriekucsaoro rasa.

bubmoreka [JOK

38 KauecTBeHHasi peakiiyst Ha KapboHaT- https://m.edsoo.ru/00ae027e
VIOH"

[TepBOHAUa/IbHBIE TIOHATHUS 00

39 OplPaHI/ILIECKI/IX BellleCTBax Kak 0 Bubworexa LIOK

https://m.edsoo.ru/00ae054e
COeJUHEHUSIX yriaepoja
40 Kpemuuii 1 ero coeiHeHust Bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTrueckast pabota Ne 5. Pertierne

41 3KCIepUMEeHTa/IbHbBIX 3a/jau 10 Teme bubnmoreka [JOK
«BakHeHII1e HeMeTa/lIbl U UX https://m.edsoo.ru/00ae0bf2
COeJIJTHeHUS»

KonTtposnbHast paborta Ne3 110 Teme
42 <<Ba>1<[1){e171m1/1e EGMETaHJIbI U UX Bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COeJIJHeHUs»
OO0r11ast XapaKTepUCTHKA XUMUUECKUX
3/1eMEeHTOB — MeTaJl/ioB.

43 Metannuueckas CBS3b U bubnmoreka [JOK
MeTa/uThuecKasi KpucTasuinueckast https://m.edsoo.ru/00ae103e
pemérka. PusnueckKre CBOKWCTBA
MeTasl/ioB
XuMuyeckue CBOMCTBa MeTasl/IoB.

44 OIeKTPOXUMHUYECKUH PSJi Bubmmorexa LIOK

. https://m.edsoo.ru/00ael1156
HarpspKeHU MeTaslioB
OO611e criocoObl TIOyYeHUs
45 MeTa/10B. CriziaBbl. BbiurcieHust 1o bubmoreka [JOK

yPaBHEHUSIM XUMHUYECKUX peakLvi,
€C/Ii OJJH W3 PeareHTOB COZIeP)KUT

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

46 IToHsiTME O KOPPO3UH MeTa/lVIOB Bubmorexa LIOK
https://m.edsoo.ru/00ael1278
bubmoreka [JOK

47 IHenounere MeTa/TbI https://m.edS(I)_E).ru/Oan14b2

48 OKcupl U TUAPOKCUBI HATPUS U bubmoreka LJOK

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

49 [MlemoyHO3eMeIbHBIE METAJLTbI — bubnmoreka [JOK

Ka/IbLIU{ ¥ MarHui https://m.edsoo.ru/00ael15e8

50 Baknetiie coefuHeHHs KaabLUsI Bubmiorexa LIOK
https://m.edsoo.ru/00ael5e8

51 O606LHeHI/Ie Y CHCTeMaTu3als

3HaHUM’

£ JKécTKOCTh BOJIBI U CTIOCOOBI eé bubnmoreka [JOK

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

| s b

— https://m.edsoo.ru/00aelae8
. bubmoreka [JOK

>4 ATmOMHHHH https://m.edS(])_}).ru/Oan1c64
55 AmdoTepHbIe CBOMCTBA OKCH/A U bubnmoreka [JOK

TUPOKCU/IA https://m.edsoo.ru/00aelc64
bubnroreka [JOK

56 Keneso https://m.edS(I)lo.ru/Oan1d86

57 OKcupl, THAPOKCUIBI U COJTU XKeme3a bubmoreka [JOK

(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
cg O06o0011IeH1e ¥ CHCTeMaTH3alL[s

3HaAHUU
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[MpakTrueckast pabota Ne 7. Pertenue

59 3KCIepUMeHTa/IbHbBIX 3a/jau 10 TemMe 1 bubmoreka [JOK
«BakHelme MeTaabl ¥ UX https://m.edsoo.ru/00ae3de8
COeJJUHeHUs»

BbruriciieHus o ypaBHeHUsIM
XUMUAYECKUX peakLuii, ec/id OJUH 13

60 peareHTOB JlaH B U30BITKe U/TH 1 bubmoreka [JOK
COZlep>KUT TIpUMecH. BeruncieHust https://m.edsoo.ru/00ae1750
MacCOBOM 071 BbIX0/ja MPOAYKTa
peakiuu

61 O6o011ieHNEe U CHCTeMAaTH3alUst {
3HaHUU
KonrposbHast paboTa Ne4 o Teme

62 «BaxknHeimme MeTaIbl U UX 1
COeZIMHEeHUs»

63 BemjectBa u marepuassl B 1 bubnmoreka [JOK
TOBCE/JHeBHOM )KM3HU UesioBeKa https://m.edsoo.ru/00ae3f50

64 XuUMHUYECKOe 3arpsi3HeHne 1 bubnmoreka [JOK
OKpY’Karolllel Cpefibl https://m.edsoo.ru/00ae4270

65 Ponb xvmuu B perieHur 1 Bubmoreka LIOK
9K0JIOTHUeCKUX Mpobsiem https://m.edsoo.ru/00ae4270

66 Pe3sepBHbiii ypok. O6061IeHNE U 1 bubmoreka LIOK
cucTeMaTtr3alus 3HaHUM https://m.edsoo.ru/00ae0dOa

67 PesepBHbiii ypok. Ob061eHe 1 1 bubmoreka LIOK
cucTeMaTtr3alus 3HaHUM https://m.edsoo.ru/00adb33c

68 Pe3epBHbiii ypok. O606111eH1e U 1 bubnuoreka LIOK
crcTeMaTtr3aliysi 3HaHUM https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOANMYECKOE OBECITEYEHWE OBPA3OBATEJIBHOI'O ITPOITECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI I/I1 YUEHUKA

Xumust. 8 knacc: yueb. ajis obijeo6pazoBareibHbIX yupexkaenuii / O.C. 'abpuessia. - 3-e
W3J., cTpeoTuIl. - M.: [Ipoda, 2022. - 286 c.

Xumust. Kiacc: 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., AmrykoBa A. B. HacTosibHast KHUra yuuTess.
Xumus. 8 ki1.: Metoguueckoe rocobue. - M.: [Ipoda, 2021.

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

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

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

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

6. Xumus : TexHoOoruueckre KapThl K yue6HuKy O. C. 'abpuensHa «Xumusi. 9 Kiace» :
MeTouueckoe rocobue / JI. Y. AcaroBa. — M. : [Ipoda, 2018

7. Xumusi. 8 ki1.: KoHTpo/bHbIE U TIPOBepOuHbIe 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 M1 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 3KCIIEPUMEHTHI:
xumusi. Kosnekuusi Poccuiickoro o61eobpa3oBaTtesibHOr0 TopTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Ammk6epoBoii

http://www alhimik.ru Bcepoccuiickasi onvmmnuazia LIKOJIbHUKOB 110 XUMHUU
http://chem.rusolymp.ru Opranuueckasi XUMust: 37IeKTPOHHBIA yUeOHUK /IJisi CpeJHeH 1IKObI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: 37IeKTPOHHbBIN YueOHUK

http://www hemi.nsu.ru OTKpBITBIN KOsie/K: XUMUs

http://www.chemistry.ru JlucTaHLIMOHHasl OJIMMITHAZA 10 XUMUK: TeJIeKOMMYHHKALMOHHBIN
oOpa3oBaTe/ibHbIN TPOEKT



CHUCTEMA OLIEHKU JOCTIVDKEHHUA OBYUAIOIINMMNCA INTAHUPYEMBIX
PE3YJIbTATOB OCBOEHNS OBPA3OBATEJIbHBIX ITPOI'PAMM HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

OrleHKa JOCTYKEHUS! TUIAHUPYEMBIX Pe3y/bTaTOB OCYIIECTB/SETCS B COOTBETCTBUU C
HMHGOPMALIMOHHO-MEeTOJUUeCKUM TMHUCEMOM 00 OCOOEHHOCTSIX TIpero/laBaHus  yueOHOro
rpeaMera «Xumusi» https://edsoo.ru/mr-himiya/
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