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ITOACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa MO XWUMHHM Ha YPOBHe OCHOBHOTO 00Ijero o0pa3oBaHus
coCTaB/ieHa Ha OCHOBe TpeOoOBaHMII K pe3y/JbTaTaM OCBOEHHS OCHOBHOMU
obOpa3oBaTeTbHOM MPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHUs, ITPe/ICTaB/IeHHbIX
B ®I'OC OO0, a Takke Ha 0CHOBe thejiepa/ibHOM paboueii TpOrpaMMbl BOCITUTaHUS
W C Yy4YETOM KOHIENIMM TIperojlaBaHus yuyeOHOTO TipegMeTa «XHWMHS» B
oOpa3oBare/ibHBIX OpraHu3alysax Poccuiickoii ®eepaiiyu.

[TporpaMMa 10 XWUMWUU [aéT TIpe/iCTaB/eHHe O Liesisix, obilell cTpaTeruu
oOyueHusi, BOCIUTAHHUSI W pa3BUTHUA OOYYAIOIIUXCSA CpPeACTBAaMH yueOHOTro
npeaMeTa, — yCTaHaBAMBaeT  o0si3aTes/ibHOe — TIpeMETHOeE  COJleprKaHue,
TpelyCMaTpUBaeT pacripefie/ieHde ero I0 KjJaccaM W CTPYKTYPUpPOBaHHE TI0
pa3zfesaM M TeMaM TMpPOTPaMMbl 10 XWUMHH, OIpefesisieT KOJUUeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTHKH CO/IeprKaHus, pPEeKOMeH/TyeMYo
10C/IeIoBaTelbHOCTh ~ M3YUeHWS] XUMHM C  YYETOM  MEXKIpPeAMETHBIX U
BHYTDUIIPEIMETHBIX ~ CBs3eM, JIOTUKA y4eOHOTO TIpoIjecca, BO3pPACTHBIX
ocobeHHOCTell OOyuarol[uXcs, oOrpejensieT BO3MOXKHOCTH TIpefMeTa  [jisl
peas3aiuu TpebOBaHWM K pe3yJ/ibTaTaM OCBOEHUsI OCHOBHOW oOpa3oBaTebHOU
TIporpaMMbl Ha YPOBHE OCHOBHOTO 00ITlero oOpa3oBaHus, a TakkKe TpeOOBaHUM K
pe3ysibTaTaM 00yueHHUs] XMMHUU Ha YPOBHe IieJiell U3ydeHus npefiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH O00ydYarolierocss 1Mo OCBOEHUIO
yuebOHOTr0 Cofiep>KaHusl.

3HaHHWe XUMHH CAY)KUT OCHOBOW it (HOpPMUPOBAHWS MHPOBO33PEHMUS
o0yuaroIrerocsi, ero MnpejicTaB/leHHU 0 MaTepUaJbHOM eJUHCTBE MHpA, Ba)XKHYIO
ponb urparoT (opMupyeMble XUMUel TpeACTaB/ieHus] 0 B3aWMOTMpeBpallleHUsIX
SHeprMi W 00 SBOJIFOI[MH BEIeCTB B TPUPOJe, O MYyTSX pelleHus Ti00ambHbBIX
npo0JsieM YCTOWUYMBOTO DPA3BUTHSI UEIOBEUECTBA — CHIPHEBOM, SHEPreTHUeCKOH,
TIUIIIEBOM M 9KOJIOTHYeCKoi 6e3011acHOCTH, TIpo0JieM 3JpaBOOXpaHeHMs.

N3yuenue xumuu:

CMOCOOCTBYeT  peanv3alldd  BO3MOXKHOCTeM  [yii  CaMOpPa3BUTHUS U
dbopMUpOBaHYs KyIbTYPbl TMUYHOCTH, €€ 0011el U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOpMHPOBAaHME MBIIUIEHHS W TBOPUECKHX CIOCOOHOCTeH
o0Oyuaroluxcs, HaBBLIKOB WX CAMOCTOSITeJTbHOW y4yeOHOUM  /leATeNbHOCTH,
9KCTIePUMEHTANbHBIX W HCCIeI0OBaTe/IbCKMX YMEHHH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B MPOGeCcCoHaMbHOM eI Te/TbHOCTH;

3HaKOMHUT CO CIieli(UKold HAyYHOTO MbIIUIeHUs, 3aK/IafbIBaeT OCHOBBI
1[eJIOCTHOT'O B3TJIsiZia Ha e JUHCTBO TIPUPO/IbI U UesioBeKa, sIBJISIeTCS OTBETCTBEHHBIM
3TarioM B (hOPMHUPOBAHNH €CTeCTBEHHO-HayYHOH rPaMOTHOCTH 00YJarOIXCs;



criocobcTByeT (OPMHpPOBaHUWIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBeHHO-
HayYHbIM 3HaHUAM, K IPUPOJe, K YeJI0BeKY, BHOCUT CBOU BKJ/IaZ, B 5KOJIOTHUECKOe
obpa3oBaHue 00yUaroruXCs.

[laHHbIe HampaB/ieHWs B O0yueHHWM XUMHU 00eCcreunBarOTCs CrielduKoin
cojep)kaHusi yueOHOro TipefiMeTa, KOTODbIA  SIBJIIETCS  Tie/larOru4ecKd
a/IalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumMuM Ha ypoBHe OCHOBHOT'O 00II[ero oOpa3oBaHUsl OPUEHTHPOBAaH Ha
OoCBoeHHe OO0yuarol[UMHUCS CHUCTeMbl TepPBOHAUa/IbHbIX TMMOHSATHH XWUMWUW, OCHOB
HEOPraHWYeCcKOM XMMHUM W  HEKOTOPbIX OTAENbHBbIX 3HAUMMbBIX [TOHATHU
OpraHhYeCcKOu XUMUH.

CTpyKTypa Cofep>KaHusi MPoOrpaMmbl MO0 XWUMHUM C(OPMHUPOBaHA Ha OCHOBE
CHUCTEeMHOr0 ToAxoja K eé usydyeHuro. Cofep>kaHue CKIaAbIBAaeTCS U3 CUCTEMBI
TIOHATUM O XMMHAUYECKOM 3JIeMeHTe Y BellleCTBe U CUCTeMbI [IOHATUM O XUMUYEeCKOU
peakijud. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHW30BaHbl 10 TMPUHIIUAITY
MOC/IeJ0BaTe/IbHOTO Pa3BUTHSI 3HAHUU Ha OCHOBE TEOPEeTUYeCKUX Ipe/CTaB/IeHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJ/ISIPHOTO YUeHHsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

— [lepuognueckoro 3akoHa /1. V1. MeHeneeBa Kak OCHOBHOI'O 3aKOHa XMIMUHU;

— y4eHusi O CTPOEHUU aTOMa U XUMUYEeCKOM CBSI3Y;

— TpeAcTaB/ieHUM 00 3/IeKTPO/IMTUYECKOW [AUCCOIMAIIUA BeIeCTB B
pacTBOpax.

TeopeTnyeckre 3HaHWS PpacCMaTPUBAKOTCS HAa OCHOBE SMIMUPUYECKU
TO/TYUeHHBIX U OCMBICJIEHHBIX (DaKTOB, PA3BUBAKOTCS MOCJ/IE/IOBATE/IBHO OT O/IHOTO
YPOBHSI K IPYT'OMY, BBITIO/HSIS YHKI[UH 00bSICHEHHS ¥ TIPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUSI ¥ BO3MOXKHOCTEM NMPaKTUUYeCKOIr0 MPUMEHEHHUS U TI0JIyYeHUsT U3y4aeMbIX
BelLleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (HDOpPMUPOBAHMIO
Tipe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/IsIIOI[e HaydyHOM KapTUHBI MHpa B JIOTHKe
eé CMCTeMHOM MIPUPO/bl, LILHHOCTHOT'O OTHOLIEHYS K HAYYHOMY 3HAaHHUIO U MeTO[aM
MO3HaHUSl B HayKe. V3yueHHWe XWMHM TPOMCXOJUT C TIPUBJ/IeUEHHWEM 3HaHWM W3
paHee W3yUeHHBIX yueOHbIX TipeameToB: «OKpysKarommi Mup», «buonorus. 5-7
KJ1aCChl» U «PU3UKaA. 7 K1acc».

[Ipy wW3yueHMHM XWMWUMU TIPOUCXOAUT (HOPMHUpPOBaHHWE 3HAHWW OCHOB
XUMHUYECKON HayKu KakK 00/1laCTH COBPEMEHHOI'O eCTeCTBO3HAHUs, MPAKTUUYeCKOMn
JleATeJIbHOCTU 4YesJloBeKa M KakK OJHOT0 U3 KOMIIOHEHTOB MUPOBOW KY/bTYPBI.
3azjaua y4yeOHOro mpeamMeTa COCTOUT B (DOPMHPOBAHWK CHCTEMBbI XUMHUUECKHX
3HaHUN — Ba)kKHeUIIMX (PaKTOB, MOHSATHIH, 3aKOHOB U TEOPeTUUECKHX TT0/I0’KeHUH,
JOCTYTIHBIX 0000IIIeHNI MUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



NMpUOOIeHWM K HAayYHbIM MeTOo/aM TI03HAaHUSI TIPU M3yUeHWW BeIecTB WU
XUMUYECKHX peaklui, B (H)ODMUPOBAHWU W Pa3BUTUU MO3HABaTeIbHBIX YMEHUUN U
UX TpUMeHeHMM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-MCC/ie[j0BaTeTbCKOU
JesiTeTbHOCTH, OCBOEHWM TipaBu 0e3omacHOro oOpallleHusi C BellleCTBaMU B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XMMHUM Ha yPOBHE OCHOBHOTO 00IIlero o0pa3oBaHUs Ba)KHOE
3HaueHUe MpuoOpesu Takue e/, Kak:

— (opmMHpOBaHMe WHTE/JIEKTya/lbHO pa3BUTOU JIMUHOCTH, TOTOBOW K
camMo0bpa30oBaHuIO, COTPYAHUUECTBY, CaMOCTOSITE/IbLHOMY ITIPDUHSITUIO pellleHunH,
CriocobHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCSI YC/IOBHUSIM XKU3HMY;

— HarpaB/IeHHOCTb 00yyeHHWss Ha CHUCTeMaTUuecKoe TMpHOOIeHMe
00yJarIMXcss K CaMOCTOSITe/IbHOW T103HABAaTebHOM [leATe/IbHOCTH, HayYHBIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— obecrieueHue yC/I0BUi, CTOCOOCTBYIOLIMX NPUOOpeTEHUI0 00YyUaroIMMUCS
OTbITa pa3HOO0Opa3HOU /leATeNIbHOCTH, TO3HAHWS M CaMOITIO3HaHUs, K/THOUeBBIX
HaBLIKOB (K/IFOUEBBIX KOMIIETEHIMIi), UMEIOL[UX YHUBEepCaJbHOe 3HaueHue s
pa3/IMYHbIX BUZOB [leATe/IbHOCTH;

— (opmupoBanue oOieli (PyHKIMOHA/ILHONW W  eCTeCTBeHHO-Hay4YHOM
rPaMOTHOCTH, B TOM UHCJIe yMeHUW OOBSICHITH W OLIEHWBAaThb SIBIEHUS
OKpY’Kalolllero Mupa, MCMOJib3ysl 3HaHUSI W OMbIT, TOJiydeHHble TIPU U3yUYeHUU
XUMWH, TIPUMEHSTDb UX TIPU pellieHnu pob/ieM B MOBCeHEBHOM »KU3HU U TPY10BOU
JesITeNIbHOCTH;

— (dopmMupoBaHue y O0O0yYarIIMXCS TYMAHUCTHUECKWX OTHOLIEHWH,
MOHUMAaHHWS [[eHHOCTA XWUMHWUeCKUX 3HAaHWUW [Ji1 BbIPAaOOTKH 3KOJIOTHYECKH
1je/1ecoo0pa3HoOro TIOBefleHHsI B OBITY W TPY/JOBOM [eSTeIbHOCTA B LIEJsX
COXpaHEeHMs CBOETO 3/J0POBbS U OKPY’KaroLlell MPUPOHOM Cpe/ibl;

— pa3BuUTHE MOTHBALMM K 0OyueHUro, CrioCOOHOCTell K CaMOKOHTDOJI0 U
CAMOBOCTIUTAaHUIO HAa OCHOBe YCBOEHUs 0O0lljeue/ioBeYeCKMX I[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOODY Mpodu/isi ¥ HarpaB/eHHOCTH Ja/bHenIero
oOyueHwUs!.

OG6111ee unCII0 YaCOB, OTBEAEHHBIX [Jis1 U3yUeHHs] XUMUU Ha YDOBHE OCHOBHOT'O
obiiero obpa3oBanwusi, coctasisieT 136 uacoB: B 8 kiacce — 68 wacoB (2 yaca B
HeJie/t0), B 9 Kiacce — 68 uacoB (2 yaca B HeJjeto).



COAEPXXAHUE OBYUEHUA

8 KV/IACC

ITepBoHaua/ibHbIE XUMUYECKHE TOHATHSA

IIpegmer xyvmuu. Posib XMMUM B JKU3HU 4YesioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemlectBa. ®dusnMyeckde CBOWMCTBA BeIeCTB. ArperaTtHoe COCTOSIHUE
BelllecTB. [loHsITHEe O MeTOAAaX MO3HaHUS B XUMUHU. YUCTbIe BeleCcTBa U CMeECH.
Crioco6plI pa3ziesieHus: CMecei.

ATOMBI M MOJIeKy/bl. XHUMHUUeCKHe 37eMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpocThlie U C/I0KHBIe BellleCTBa. ATOMHO-MOJIEKY/ISIDHOE yUeHHe.

Xumuyeckas ¢popmyJsia. BaeHTHOCTb aTOMOB XUMHUYECKUX 3/1IEMEHTOB. 3aKOH
TOCTOSTHCTBA COCTaBa BellecTB. OTHOCHTe/bHAsE aTOMHasi Macca. OTHOCUTe/IbHast
MOJIeKy/IsIpHasi Macca. MaccoBas 10151 XMMHUYEeCKOr0 3JIeMeHTa B COeJUHEeHUH.

KommuectBo BelectBa. Mosib. MosisipHast Macca. B3auMOCBsI3b KO/TMUeCTBa,
MacCbl YW 4YMC/Ja CTPYKTYPHBbIX eJWHML] BelljecTBa. Pacuétel 1o dopmynam
XUMUUECKUX COeJUHEHWH.

Pu3nuecKre U XMMHAUYeCKre SIBJIeHUsl. XMMHUUeCKasi peakusi U eé TPU3HaKHU.
3aKOH COXpaHeHUs] MacChl BellecTB. XUMHUUecKUe ypaBHeHUs. Kiaccudukaiiys
XUMHUECKUX peakinii (CoeJUHeHUs, pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HaKOMCTBO C XMMHUeCKOH TOCYyZoM, TpaBwiaMyd paboTkl B maboparopuu u
npuémamu obpaiijeHus1 ¢ labopaTopHbIM 000pyI0BaHUEM, U3yUeHHe U OMMCaHUe
GbU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKHX BeIleCcTB, HabJo/jeHue
¢dusnueckux (TaBeHUe BOCKa, TasiHUMe Jib/la, pPacTUpaHUWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCalUsi BOJbl) U XUMUUeCKUX (ropeHue CBeud, MpOKa/MBaHUe
MeJJTHOM TIPOBOJIOKH, B3aMMO/IENCTBYE Mejla C KUC/IOTOM) siB/ieHHM, HabJto/jeHre U
OnMCaHWe MPU3HAKOB TIPOTEKAHUsI XMMHUUECKUX peaklUu (pas3/jioykeHWe caxapa,
B3aMMOJIEMCTBUE CEPHOM KHUCJIOTHI C XJIOPUJOM Oapusi, pa3/ioykeHue THUAPOKCHA
Meau (IT) mpu HarpeBaHuU, B3aUMOZIeHCTBUe Kejie3a ¢ pacTBopoM conu Meau (II),
M3yueHue CrocOOOB pas/iesieHusi CMeceil: C MOMOILbI0 MarHuTa, (puIbTpOBaHue,
BbI[IAapMBaHUe, AUCTU/ISLUS, XpoMaTorpadusi, mpoBeZieHe OUMCTKU MOBapeHHOMU
comy, HabmofeHWe W OMKWCAaHWe  Pe3y/bTaTOB  IPOBE/EHHs  OTIbITa,
WUTKOCTPUPYIOLLIETO 3aKOH COXPaHeHWsl MacChl, CO3[aHMe MOJenerd MOJIeKYJl
(LapocTep>KHEeBBIX).

BaxHel1ie npeCTaBUTe/IM HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech rasos. CoctaB Bo3gyxa. Kucnopog — smeMeHT U mpocToe
BelllecTBO. HaxokgeHue KucaopoAa B mpupofe, Gu3Nueckue W XUMUUECKHUe
cBoiictBa (peakumu ropeHusi). Okcugbl. IlpumeHeHue kuciopoga. CriocoObI
TOJTyueHus1 KWCAopoJa B JiabopaTOpuM U TIPOMBINLJIEHHOCTH. KpyroBopot
KUC/IopoZia B mpupoze. O30H — a/lJIOTpOrHasi MOAU(PUKaLYs KUCI0po/a.



TennoBod 3¢ (deKT XMMUUeCKOW peaklid, TepMOXUMHWYeCcKre ypaBHeHWUs,
5K30- W SHJOTEePMUYECKHe peakUWH. TOIJIMBO: yrojb U MeTaH. 3arps3HeHue
BO3/lyXa, yCUIeHue apHUKOBOro 3¢ deKTa, pa3pyliieHrne 030HOBOIO CJIOSI.

Bopgopopn — anemeHT 1 ripocTtoe BeljecTBo. HaxokgeHue Bogopoja B pupo/e,
bu3nuecKre ¥ XMMUUeCKHe CBONCTBA, TIPUMeHeHe, CTIoCOo0bI TToryueHus. KUCIoThI
Y COJIH.

MorisipHbIi 00BEM Ta30B. PacuéThl Mo XUMHUUECKUM YPaBHEHUSIM.

du3nueckve CBOMCTBA BOAbl. Boja Kkak pactBopuresb. PacTBOpBL.
HaceoliljeHHble ¥ HeHachbIllleHHbIe PacTBOPbI. PacTBOPUMOCTE BeLeCTB B BOJE.
MaccoBas [0/ BeljeCcTBa B pacTBope. XMMHYECKHe CBOUCTBA BOAbl. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpO/ie U B )KW3HU UesioBeKa. KpyroBopoT BO/ibl B MIPUPO/E.
3arpsi3HeHue NMPUPOAHbIX BoJ. OXpaHa U OUMCTKA MPUPO/JHBIX BOJ.

Knaccudukaiyuss HeopraHuueckux coeguHeHuid. Okcuzbl. Knaccudukauys
OKCUZIOB:  cosieobpasytoie  (OCHOBHbIe, KUC/IOTHBIe, aM{@oOTepHble) WU
HecosieoOpa3yrome. HoMmeHknatypa OKcuioB. ®Pu3nueckue W XUMHUUECKHe
CBOMCTBA OKCUJO0B. [TonmyueHrie OKCUOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: IIEIOYM W HepacTBOPUMbIE
ocHOBaHuA. HomeHKnaTypa ocHoOBaHuW. Dusnueckue W XUMHUUYECKHe CBOMCTBA
ocHoBaHuM. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukanusi kuciotr. HomeHknatypa KUcioT. @usnueckve U
XMMHYeCKre CBOMCTBAa KuMcCaOT. Psp aktuBHoctu Meta/uioB H. H. Bekertoga.
[Tonyuenue KUCIIOT.

Conu. HomeHnkiarypa cosieid. @u3uyeckrie U XMMHAUeCKHe CBOMCTBa COJIeH.
[Tonyuyenue cosen.

['eHeTHueckasi CBA3b MeXX/ly K/IaCCaMU HeOPraHUYeCKHUX COeUHEeHHUN.

Xumuueckuil 3KcnepumeHm:

KaueCTBEHHOe Orpe/ie/ieHre COZlepKaHusl KUC/I0po/a B BO3AyXe, MOTy4YeHue,
cobupaHue, pacrio3HaBaHWe M W3yuyeHWe CBOWCTB KHWCIOpOJa, HabmoaeHue
B3aMMOJIEMCTBUSI BeIeCTB C KUCJIOPOAOM U YCJIOBHAS BO3HUKHOBEHUS U
TIpeKpalljeHus TopeHus (T10)Kapa), 03HaKOMJ/IeHHe C 00pa3ijaMu OKCHU/IOB U OTMCaHKe
WX CBOWCTB, TIO/NlyyeHHe, cOOMpaHWe, pacrio3HaBaHWe U U3yyeHHe CBOWCTB
BOJ0pO/a (ropeHue), B3auMo/ielcTBre Bogopoaa ¢ okcugom meau (1) (Bo3amoxxHO
WCTI0/Th30BaHKe BUleOMaTepHaioB), HabmoAeHre 00pa3iioB Bell[eCTB KOJUIeCTBOM
1 Mosb, wuccaefoBaHHWe OCOOEHHOCTeM pacTBOPEHHUSI BelleCTB C Ppas3/IdyHOU
PacTBOPUMOCTBIO, TIPUTOTOBJIEHWE PAaCTBOPOB C OIpe/le/IEHHOM MacCCOBOM [oJjiei
PacTBOPEHHOIO BellleCTBa, B3aUMOJENCTBHE BOJbl C MeTa//laMU (HaTpueM U
KanblieM) (BO3MOXHO MCII0/Ib30BaHME BHJeOMaTepuasioB), MCC/ie/loBaHUE
00pa31j0B HeOpraHMUeCKUX BellleCTB Pa3/IMYHbIX K/I1aCCOB, HaO/MIOieHr e U3MeHeHUsT
OKpaCKM WH/IMKaTOPOB B paCTBOpax KUCJIOT U 11je/loueid, M3yueHre B3auMO/JelCTBUS



okcuzaa meau (II) ¢ pacTBopoM cepHOM KWUC/IOTHI, KUC/IOT C MeTasljlaMy, peakiui
HeWTpaau3aluK, MOoJIyyeHWe HepaCTBOPHMMBIX OCHOBAHHWW, BbITECHEHHE OJHOrO
MeTasl/la PyrMM M3 pacTBOpa COJIY, pellieHre SKCIIepUMeHTalbHbIX 3a/jau 10 TeMe
«BakHel1IMe K/1acChl HEOPraHUUEeCKUX COeJMHEHU.

Ilepuogniuecknd 3akoH u Ilepuognueckas cucreMa XUMHUYECKHX
ynemMeHTOB [I. V. MenpeneeBa. CtpoeHue aroMoB. XMMHUYeCKas CBfi3b.
OKuC/IMTeIbHO-BOCCTaHOBHUTE/IbHBIE PeaKI{UuU

[TepBble MOMBITKK KIaCCU(PUKALIMM XUMHUUECKUX 37eMeHTOB. [loHsiThe o
rPyIIax CXOJHBIX 5JIEMEHTOB (ILeJIOYHble W IIe/I0UHO3eMe/IbHble MeTasllbl,
rajioreHbl, UHepTHbIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aM(poTepHbIe OKCHU/IbI
Y TUJPOKCU/IBI.

[Tepuognueckuii 3aKoH. [Tepuorueckas cucteMa XUMUUECKUX 3/1eMeHTOB /1.
. MenpeneeBa. KopoTkonepuo/iHas U JiuHHONeproAHasi popmel [Teproanueckoi
cucTeMbl xumuuecKux 3jemMeHTOB [l. WM. MeHpeneeBa. Ilepuoabl U TpyIimbl.
DuU3UUYeCKUd CMBIC/ MOPSIZIKOBOrO0 HOMEPa, HOMEPOB epHOo/ia U IPYIIIIbI 3/IEMEHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX s7ep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aTOMOB mepBbiX 20 XUMUYECKHUX 3JIeMEHTOB
[Teppomnueckou cuctemsl [. U. MenpgeneeBa. XapakTepHUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero rnosokeHuto B [lepuoguueckoit cucteme [. . MeHieneeBa.

3aKOHOMEPHOCTU HW3MEeHeHUs pajuyca aTroOMOB XUMHUYECKUX 3JIeMEHTOB,
MeTa//TMYeCKUX U HeEMeTa/VIMueCKUX CBOMCTB IO IPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa u [leprogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [i/Is1 pa3BUTHSI HayKd W mpakTuku. [I. VI. MeHgeneeB — yuyéHbld U
rpakJjaHuH.

XvuMmuyeckass CBsi3b. KoBasieHTHass (MO/sipHasi W HeMOJsIpHasi) CBA3b.
OeKTPOOTPULIATETBHOCTh XMMHUYECKUX 3/IeMeHTOB. VIoHHast CBSI3b.

CrenieHb  okuc/aeHus.  OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE  pPeakL|Uu.
[Iporjecchl OKMC/IeHHs U BOCCTaHOB/IeHUsl. OKUC/IATe/IM YU BOCCTaHOBUTE/IH.

Xumuueckuil 3KcnepumeHm:

n3ydyeHre oO0pa3l[0B BeleCTB MeTa//IOB M HeMeTa/uIOB, B3auMOjelCTBHe
TMIPOKCHJA L[MHKA C pacTBOpaMM KWCJOT W Ile/ioueid, MpOBeJieHHe OIbITOB,
WUTKOCTPUPYIOLUX ~ MPUMEPbl  OKWUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX  Peakiui
(ropeHue, peakLuM pas3oXKeHUs, COeJUHEHNS).

MescnpeomemHble ces3u

Peanu3aiiuss MeXrpeJMeTHbIX CBsI3eld TpU U3yyeHWH XUMUKU B 8 Kjacce
OCYLL[eCTB/ISIETCSI Uepe3 UCIO/b30BaHHWE KakK OOIIHUX ecTeCTBeHHO-HayUHBIX
TOHATUM, TaK Y TOHATUU, SB/SIOLIUXCS CUCTEMHBIMU [JI1 OTAEIbHBIX MPeJMeTOB
eCTeCTBeHHO-HayUHOI' 0 LIUKJIa.



OOb1iue ecTeCTBeHHO-HayuHbIe TIOHSATHS: Hay4YHbIH (DaKT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CUHTe3, Kiaccudukaius, TepuoJuUHOCTb, HabmoaeHue,
5KCIIEPUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/ieJ/ib, SIB/IEHUE.

du3uKa: MaTepusi, aTOM, 3JIeKTPOH, MPOTOH, HEUTPOH, UOH, HYKJ/IU/I, U30TOIIbI,
Pa/IMOAaKTUBHOCTb, MOJIEKYJa, 3JIeKTPUUeCKUN 3apsifi, BeI[eCTBO, Teso, 00BEM,
arperaTHOe COCTOsIHMe BellleCTBa, Ta3, (U3WUeCKUe BeJIMUMHBI, eJUHULIbI
v3MepeHusi, KOCMOC, TIJlaHeThl, 3B€3/bl, CoJHLIe.

buonorus: potocunres, ApixaHue, brocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHepasibl, FTOPHBIE MIOPO/IbI, T0/Ie3HbIE
VICKOIlaeMble, TOIUIMBO, BOJHbIe PeCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teprognueckuit 3akoH. [lepuoanueckas cucTeMa XMMUUECKHX 371eMEHTOB /1.
N. MeHpeneeBa. CTtpoeHHe aToMOB. 3aKOHOMEDHOCTHM B H3MEHEHHWU CBOUCTB
XMMUUECKHX 3/IeMEeHTOB MepPBbIX TPEX MEePUO/IOB, Ka/lus, Kablys U UX COeJMHEeHUN
B COOTBETCTBUM C TMOJIOXKEHHWEM 3/eMeHTOB B [lepuoguueckont cucreme u
CTPOEHHEeM UX aTOMOB.

CTpoeHure BellleCcTBa: BHUJbl XUMHUYECKOW CBSI3U. THIBI KPUCTA//TMYECKUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUMa KPUCTA//TMUECKOW PEeIIETKU U
BU/Ia XUMUUECKOM CBSI3U.

Krnaccudukaiiyss 1 HOMeHK/IaTypa HeOpraHu4eCcKux BelecTB. XUMUUYecKue
CBOMCTBA BeIeCTB, OTHOCALMXCA K PAa3/IMYHbIM KjlacCaM HeopraHWYeCcKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUUYeCKUX BeIlecTB.

Knaccudukaiys XuMu4yecKUx peakijui 1o pa3/IMuHbIM Mpr3HaKam (10 YUCIy
M COCTaBy YUaCTBYIOL[MX B peaKLUU BeIecTB, MO TeryioBoMy 3(dekrty, To
W3MEHEeHUIO CTelleHel OKUC/IeHWs] XMMHUeCKUX 37IeMeHTOB, 10 00paTUMOCTH, TI0
y4acCTUIO KaTanu3aTtopa). JK30- U 3HA0TepMUUeCKHe peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHssTie O CKOpPOCTH XUMHYecKoW peakiyu. [ToHsiTie 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMHUYECKUX peakiusx. [IoHsTHe O FOMOTeHHBbIX U TeTeporeHHBIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUECKOM paBHOBeCHMU. DakTOPHI,
B/IMSAIOIIME Ha CKOPOCTb XWMHWYECKOW peakuu W T[0JI0KeHHe XUMHUUYeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE ~ Peaki[iM,  3JIeKTPOHHBbIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOM peaki1u. CocraB/ieHue ypaBHEHUM
OKHCJIUTe/IbHO-BOCCTAHOBUTE/IBHBIX ~ PeaklMii C  MCIO/b30BaHUMEM  MeToja
9/IEKTPOHHOTO OasaHca.



Teopust 3/1€KTPOIUTAUECKON AUCCOLMALIMU. DNEeKTPOJUThI U HEJIeKTPO/IUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AWCCOLMALMMA BelleCTB C pa3/MYHbIMU BHUAAMHU
xuMHuueckol cBsizu. CrerneHb auccoratiui. CuibHbIe U cj1abble 3/1eKTPOJIUTHI.

Peakiiun MOHHOTO OOMeHa. Y CJIOBUS TIPOTEeKAaHHsI peaki[iii HOHHOTO 0OMeHa,
MOJIHbIE UM COKpallléHHble HOHHbIe ypaBHeHUs1 peakiuid. CBOWCTBa KHCJIOT,
OCHOBAHMM U COJIeH B CBeTe TIPe/ICTaBIeHUM 00 3/1eKTPOIUTHUYECKOM AUCCOLIAALINM.
KauecTBeHHbIe peakijuu Ha MOHKI. [ToHsITHE O THIpO/IU3e COel.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJ/IEHHMEe C MOJe/sIMU KPUCTA/VTMUECKHUX PelIETOK HeopraHudecKux
Bell[eCTB — MeTa//IOB M HeMeTa/UlIoB (rpadura M anMasa), C/I0XKHBIX BelleCTB
(x10pua HaTpus), UCCIe[JOBaHUE 3aBUCHMMOCTH CKOPOCTH XMUMHUYECKOM peakLuu OT
BO3/IEMCTBUS  pas/lMYHbIX  (PAKTOPOB, MCC/IeJOBaHHWE  3JIEKTPOIIPOBOJHOCTH
PacTBOPOB BeIeCTB, MpoLiecca AUCCOLUALIMK KUCJIOT, Iie/iouen U conel (BO3MOXKHO
WCII0/Ib30BaHWe BHU/IE0 MaTepUasioB), MPOBEJeHHEe OIbITOB, W/UTHOCTPUPYIOLIUX
MpU3HAKW TIpPOTeKaHUsi peaklWid HOHHOro obmeHa (oOpa3oBaHue OcCajKa,
BbIJle/ieHHe Ta3a, oOpa3oBaHHe BOJbI), OMbITOB, W/UIFOCTPUPYIOIIUX TPUMEpbI
OKHUC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIX peakliuii (ropeHue, peakiuu pas/ioKeHUs,
COoelMHEHHWs), paclio3HaBaHWe HEOpraHWYeCcKHMX  Bel[eCTB C  TOMOLIbIO
KaueCTBEHHbIX peakL|ii Ha UOHbI, pelleHre SKCIIePUMEeHTaIbHbBIX 3a/ay.

HemeTtan/ibl U UX COeATHEHUSA

OObijasi  xapakTepucTHKa TasoreHoB. Oco0eHHOCTH CTPOEHHS aTOMOB,
XapakKTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3MUecKre CBOMCTBA IMPOCTBIX
BeLL[eCTB — raJIoreHOB. XMMHUYeCKHe CBOMCTBA Ha MpUMepe Xji0pa (B3auMOoZencTBre
C MeTaj/ulaM{, HeMeTa/l/laMH, Ilesoyamu). XsopoBogopoz. CossiHasi KHUCIIOTa,
XUMUYecKde CBOMCTBa, TMOyueHWe, mpuMeHeHWe. [leiicTBUe Xjiopa U
XJIOPOBO/IOPO/ia Ha OpraHu3M uesioBeKa. BakHelIlve XJI0pU/Ibl U UX HaXOXK/EeHUe B
MIpUpoze.

O6iiast xapakrepuctyuka 3meMeHTOB VIA-rpyrmmbl. Oco6eHHOCTU CTpPOeHUS
aTOMOB, XapaKTepHble CTereHW okuciaeHus. CTpoeHue U ¢ur3nUeckue CBOWCTBA
TIPOCTBIX BeLeCTB — KUC/I0PO/a U Cepbl. AJJIOTPOITHbIE MOAU(DUKALIMM KUC/I0POJa
U cepbl. XuMUYeckrde CBOWCTBa cepbl. CepoBOJOPOA, CTpoeHue, (pusnyeckrie U
XUMUYecKre cBorcTBa. OKCHIBI Cepbl Kak MpeJCTaBUTeIM KUCIOTHBIX OKCHUJOB.
CepHas KUCJI0Ta, pU3ndeckKre ¥ XUMUUYeckre CBOHCTBa (00I1ue Kak MpeicTaBUTest
Kjlacca KUC/IOT M crienud@uueckue). XUMUAUeCKUe peaklyH, Jie)kallue B OCHOBE
MIPOMBILLIZIEHHOTO crioco0a ToJiyueHrsi CepHOW KHUCIOThL. [IprMeHeHUe cepHOM
KUC/IOTBL. CO/IM CepHOM KHUCJ/IOThI, KayeCTBEHHasl peaklLys Ha CyJib(ar-hoH.
HaxoxxgeHue cepbl U eé coeJuHeHUU B Mpupoje. XHWMUUeCKOoe 3arpsi3HeHue
OKpy)Karolllell cpefibl COeAUHEHUSIMA Cepbl (KWUCIOTHbIE [OXAW, 3arpsis3HeHue
BO3/lyXa U BOJ0OEMOB), CIIOCOOBI ero Tpe/j0TBpallieHUs.



OOb1jasi xapakTepucThKa 3/eMeHTOB VA-rpyrimbl. OcobeHHOCTU CTpPOeHHs
aTOMOB, XapaKTepHble CTelleHW OKUC/eHHs. A30T, pacripoCTpaHeHHe B MPUpOJe,
dusrueckre U XxuMruyeckue cBoiictea. KpyroBopor a3oTa B mpupo/ie. AMMMaK, ero
¢du3rueckre U XUMUUECKHe CBOMCTBA, MoyueHre U npuMeHeHue. Coiv aMMOHUS,
ux ¢ur3nueckue U XMuMUJecKre CBOMCTBa, pruMeHeHre. KauecTBeHHasi peakliys Ha
VOHbl aMMOHMsI. A30THas KHUCJIOTa, eé MojyueHue, (pU3nuecKrue U XUMUUeCKHUe
cBoiictBa (0OlMe Kak TIpe/iCTaBUTeNs Kjacca KHCJIOT U Crieluduueckue).
Vcrionb30BaHre HUTPATOB U COJIell aMMOHMSI B KaueCTBe MUHEPa/IbHBIX y100peHui.
XrMHUecKoe 3arpsi3HeHre OKpYy’Karolllel cpe/ibl COeJUHeHUsIMU a30Ta (KHUCI0THbIE
JIO’K[IM, 3arps3HeHue BO3/JyXa, MOYBbl U BOZAOEMOB). docdop, annoTporHbie
MoauduKkaumu gocdopa, pusnueckre U XxuMuueckue corctBa. Okcuz, dpocdopa
(V) u dochopHas kucnora, pusrueckue U XMMUUECKHe CBOMCTBA, IMOJydeHHe.
Vcnonb3oBanue ¢ocdaToB B KaueCTBe MUHepaIbHbBIX yA00peHu .

OOmiast xapakrteprctika 31eMeHToB [VA-rpynmbl. Oco0€HHOCTH CTPOEHUs
aTOMOB, XapaKTepHble CTelleH! OKUCJ/IeHHUs1. YT/Iepo/, a/lJIOTPOITHbIe MOU(HKALIUY,
pacripocTpaHeHue B MpUpojie, pusnueckre U XMMUYeCKre CBOMCTBA. AcopOuusi.
Kpyrosopor yrieposa B mnpupoge. OKcuzabl yriepoja, uX (Qusdueckue U
XUMUYEeCKWe CBOWCTBA, [IeCTBUE HA JKMBble OpraHv3Mbl, T[IOJy4YeHUe |
nprMeHeHre. DKoJiorhyeckue rpobsieMbl, CBsi3aHHbIE C OKCUJOM yriepoza (IV),
ruriote3a 17100a7bHOTO TMOTeIVIeHUss K/MMaTta, MapHUKOBbIN 3(dekT. YrosbHas
KUC/IOTa U e€ comu, uX (u3nMyeckre U XUMHUYECKHWe CBOMCTBA, IMOyueHue U
npuMmeHeHre. KauecTBeHHasi peakijusi Ha KapOoHar-moHbl. Vcmosb3oBaHue
KapboHaTOB B OBITY, MeJUL[1HEe, POMBIILLJIEHHOCTH U CeJTbCKOM XO0351CTBe.

[TepBoHaua/ibHBIE TTOHATHSL 00 OpraHMUeCKUX Bell[eCTBax KaK O COeMHEHUsIX
yriaepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLePUH, YKCYCHas KUC/I0Ta).
[IpupogHble WCTOYHUKK YTJIeBOAOPOAOB (yroib, MPUPOJAHBbIM Ta3, HedTh),
MPOAYKTbI MX TiepepaboTKu (6eH3WH), UX pojib B OBITYy M TPOMBILLIEHHOCTH.
[MToHsTHE 0 OHOJIOrMUeCKH Ba)KHBIX BellleCTBaX: KUpax, Oenkax, yrieBofax — U Ux
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €QWHCTBO OpraHUUeCKUX |
HeopraHW4YeCcKUX COeJMHEeHUHN.

KpemHuii, ero Qusnueckue ¢ XHMHUUECKHE CBOMCTBa, IIOJlyYeHHE W
npuMeHeHue. CoeZiiHeHUs1 KpeMHUs B Tipupoge. Obiiue nipeficTaBieHust 00 OKcuzie
kpemuus (IV) u kpemHueBou kuciote. CUMMKaThl, UX MCIOIb30BaHUe B OBITY, B
TIPOMBILIJIEHHOCTU. Ba)kHelllle CTpouTe/bHble MaTepuasbl: KepaMuKa, CTeK/IO,
1jleMeHT, O0eToH, kene300eToH. [IpobGsembl 6Ge30mMacHOr0  MCIOJb30BAHUS
CTPOUTEJIbHBIX MaTepuaioB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuil 3KcnepumeHm:

n3ydeHre 0Opa3lioB HEOPraHWYeCKUX BeIeCcTB, CBOWCTB COJISTHOW KHC/IOTHI,
NIpOBe/ieHNe KaueCTBEeHHBIX peaklid Ha XJI0PU/-MOHbI U Hab/ro/ieHre TIPU3HAKOB



VX TPOTEKaHWs, OIMbIThbl, OTpakarolue (unyeckie W XUMHUUYECKHe CBOMCTBA
rajJioreHOB U MX COeJuHEeHHH (BO3MOJKHO MCII0/Ib30BaHME BH/leOMaTepUasioB),
03HaKOMJ/IeHHe ¢ 00pa3iliaMy XJI0pU/0B (rajioreHu/IoB), 03HaKOMJIeHHe C 00pa3lamu
ceppl U €€ coeJuHeHUsIMU (BO3MOXKHO MCIIO/Ib30BaHME BH/€OMaTeprasioB),
HabJTr0/IeHue Tiporiecca 00yT/IMBaHUS caxapa IoJ, JeHCTBHeM KOHI[eHTPHPOBaHHOM
CepHOI KUCJIOTBI, U3yUeHHe XUMUUeCKUX CBOMCTB pa30aB/ieHHOM CEepHOI KUC/IOTHI,
TIpOBe/leHre KaueCTBeHHOMN peakIMM Ha Cy/abhaT-uoH 1 HabJito/leHre npr3HakKa eé
MPOTEKaHUs, 0O3HAKOMJIEHHe C (PU3hueCKMMU CBOMCTBAMM a30Ta, (pocdopa U ux
coeHeHUH (BO3MOXXHO HCITO/Ib30BaHHE BHIEOMAaTeprasnoB), obpasiiaMu a30THBIX
u dochopHbIX ymobpeHuii, momyyeHre, coOMpaHue, pacrio3HaBaHUe U H3ydyeHUe
CBOMCTB aMMMaKa, MpOBe/leHHMe KauyeCTBEHHBIX peaki[uid Ha HOH aMMOHUSI U
dochar-uoOH ¥ U3yuyeHHe TIPU3HAKOB UX TMPOTEKaHWs, B3auMOJENCTBUE
KOHIL|EHTPUPOBAHHOW a30THOM KHCJIOTbI C MeZbl0 (BO3MOKHO HCII0/Ib30BaHHe
BU/leOMaTEPUA/IOB), M3ydYeHWe Mojle/iell KpPUCTa/UIMueCKUX peIIeToK ajMasa,
rpadura, dyriepeHa, 03HaKOMJIEHWe C TIPOLIECCOM a/icOPOLIMM pacTBOPEHHBIX
BellleCTB aKTUBHMPOBAaHHbIM YIVIEM M YCTPOMCTBOM MPOTHBOrasa, MoJiyyeHue,
cobupaHye, pacrio3HaBaHWe U W3yueHHe CBOMCTB yT/IeKHUC/IOTO ra3a, IpoBe/jeHue
KaueCTBeHHBIX pPeaki[iii Ha KapOOHAT W CU/IMKAaT-UOHBI U M3yUyeHUe TIPU3HAKOB UX
MpPOTeKaHUsi, O3HAKOMJ/IeHHWe C TIPOAYKI[Med CU/MKATHOW TMPOMBIIIIEHHOCTH,
pellleHre 3KCIepUMEeHTA/bHbIX 3a/lau Mo TeMe «BakHelive HeMmeTalibl U UX
COeIUHEHUST».

MeTtanibl 1 X COeJMHEHHUSA

OO0111ast XxapaKTePUCTUKA XUMUUECKUX 37IeMEHTOB — MeTa/lJIOB Ha OCHOBaHUH
X TIoNoXeHUsi B Ilepuoanueckor cuctemMe XUMUUeCKUx 3iemeHtoB /[I. W.
MeHpeneeBa 1 ctpoeHus aToMoB. CTpoeHre MeTa/ioB. MeTtayinueckasi CBsI3b U
MeTa//TMyecKasi  KpDUCTa/UIMuecKass  pelléTKa.  JJIeKTPOXUMUYECKUM  Psif
HaTpsbKeHu MeTanioB. dusnueckre ¥ XMMHUUeCKre CBONCTBa MeTas/uioB. O61ue
crocoObl ToyueHusi MeTaiioB. [IoHSTHE O KOPpPO3UM METasuIOB, OCHOBHBIE
crioco6bI 3aI[UThl KX OT KOppo3uu. CIiiaBsl (CTasb, YyTYH, AOPA/TFOMUHNM, OPOH3a)
Y UX TIpUMeHeHre B ObITY 1 TIPOMBILIJIEHHOCTH.

[[lesiouHble MeTasuibl: TI0/I0KeHUe B [lepuoiiueckorl cUCTeMe XUMHUUYEeCKUX
snemeHTOB [I. V1. MeHzeneeBa, CTpoeHVe WX aTOMOB, HaxOXX/[€HWe B TPUPOJE.
du3nuecKkre U XMMHUYeCKre CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUABI U
TUAPOKCUBI HAaTpuss M Kanvsd. [IpymeHeHue I1e/IOYHBIX MeTa/VIOB W HUX
coeIMHEeHUH.

[[lesioyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLUM: TOJIOXKEHHWE B
[Teproauueckou cucteMe xuMuueckux 3neMeHToB [1. 1. MeHzeneeBa, CTpoeHUe UX
aTOMOB, HaxoXJeHre B npupoge. dusnueckre U XMMUUeCKHe CBOMCTBA MarHus U



Ka/blys. BakHelve coefijuHeHUs Kanblys (OKCU, TUIPOKCH/, COJN). ’JKECTKOCTD
BO/IbI U CTIOCOOBI €€ yCTpaHeHHUsl.

AmroMUHMN: TI0J10>)KeHKe B [leproyeckon cucTeMe XMMAUECKUX 37IEMEHTOB
. . MenjeneeBa, CTpoeHUe aToMma, HaxoxzeHue B Ipupofe. dusuueckue U
XUMUYeCcKre CBOMCTBA aMtOMUHUS. AM(OTepHble CBOWMCTBA OKCHUA U TU/IPOKCH/A
AITFOMUHUSL.

Kene3o: nonoxxenvie B [leproguueckor cucreMe XUMUYeCKUX 37emMeHTOB /1.
W. MeHnpeneeBa, CTpOoeHHWe aTOMa, HaxoXJeHWe B Iipupoze. Pusnueckue U
XMMHUEeCKre CBOMCTBA xkene3a. OKCcubl, TUAPOKCHbI U conu Kese3a (1) v xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYeHUe.

Xumuueckuil 3KcnepumeHm:

O3HaKoM/ieHHe ¢ oOpa3ljaMyd MeTa/uUIOB U CIUIaBOB, HUX (PU3NUECKUMU
CBOMCTBaMH, M3y4YeHHWe  pe3y/bTaTOB KOPPO3UMM  MeTa/yioB  (BO3MOXKHO
WCTI0/Tb30BaHKe BHZeOMaTepuaaoB), OCOOEHHOCTel B3aWMOJENUCTBUS OKCHJA
Ka/lbliUsi W HaTpusi C BOJOM (BO3MO)KHO WMCIIO/Ib30BaHUE BH/j€OMaTeprasioB),
VICC/Ie/IOBaHNe CBOKMCTB >XKECTKOM BOJbI, MpOLiecca FOpPeHus jKesesa B KUCI0pPOZe
(BO3MOKHO  WCMOJIb30BaHWE  BH/I€OMAaTepyasioB), TPU3HAKOB  IIPOTEKaHUSs
KaueCTBEeHHbIX peaKLvii Ha MOHBI: MarHusi, KaabLus, aTFOMUHUS, LIUHKaA, >xesie3a (II)
u xene3za (III), megu (II), HaGmomeHWe W OMMCaHWE TMPOIECCOB OKpAIlIMBaHUS
IJlaMeHU WOHAaMU HaTpus, Kajusgd W Kaablus (BO3MOXXHO MCII0J/Ib30BaHUE
BU/leOMaTepUasioB), UCCaei0BaHUe aM(OTePHBIX CBOMCTB I'MIPOKCH/Ia a/TFOMUHUS U
TMAPOKCHA LIMHKA, PelleHre 3KCIIePUMEeHTAIbHbIX 3aZiad 1o TeMe «BakHeuimme
MeTaJl/Tbl U UX COeUHEHUSI».

XHuMHUA U OKpYyXKarllas cpeja

BemectBa ¥ maTepuanbsl B TOBCEJHEBHOM >XM3HU uvenoBeka. besoracHoe
WCTI0/Tb30BaHKe BelleCTB U XUMUUeCKHUX peakiuii B ObiTy. [lepBasi OMOIIb MpU
XMMUUECKHX 0’KOraxX U OTpaBJ/IEHUSIX.

XyMHUecKoe 3arpsisHeHHe OKpY’Karollel cpezpl (TipejesibHast [OMyCTAMast
KOHLIeHTpaLus BelecTs, fajnee — [1/1K). Poib X¥MMuM B pellieHUM 5KOJI0TMYeCKUX
rpooem.

XumuuecKuil 3Kcnepumenm:

u3yueHre 0o0Opa3l[0B MaTepyasioB (CTEK/0, CIIaBbl METAJIOB, MOJMMEepPHbIe
MaTrepHraJibl).

MescnpeomemHble ces3u

Peanu3aiiuss MeXIrpeJMeTHbIX CBsI3el TIpU U3yyeHWHW XuUMUKU B 9 Kiacce
OCYLL[eCTB/ISIETCSI Uepe3 UCIO/b30BaHHWE KakK OOIIHUX ecTeCTBeHHO-HayUHBIX
TOHATUM, TaK Y TOHATUU, SB/SIOLIUXCS CUCTEMHBIMU [JI1 OTAEIbHBIX MPeJMeTOB
eCTeCTBeHHO-HayUHOI' 0 LIUKJIa.



OOb1ue ecTeCcTBeHHO-HayuyHbIe TMOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CHUHTe3, KaacCU(UKalus, T[epuoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHue, H3MepeHHe, MOJie/b, SIBJieHWe, TapHUKOBBIU
3¢ (}eKT, TeXHO/IOTUsl, MaTepHaJIbI.

dusurKa: MaTepusi, aTOM, 3JIeKTPOH, POTOH, HEMTPOH, UOH, HYKJ/IU/I, U30TOIIbI,
PaIM0aKTUBHOCTb, MOJIeKYyIa, 3J1IeKTPUYECKUN 3apsij, TIPOBO/JHUKH,
TIOJIyTIPOBOJJHUKH,  IU3IEKTPUKH, (POTO3/IeMEeHT, BeIecTBO, Telo, OO0BEM,
arperaTHoe COCTOsIHWE Bell|eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/TMUeCKast
pelléTKa, CIiiaBbl, (U3MUecKre BeIUUUHBbI, eJMHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPAHCTBO, MJlaHeThl, 3Bé3bl, CoJHLe.

buonorusi: dbortocuHTe3, AbixaHue, Ouocdepa, KOCHUCTEMa, MHUHepasbHbIE
y100peHusi, MUKPO3J/IeMEHThI, MaKPO3/IeMeHThI, ITUTaTe/IbHbIe BelljeCTBa.

['eorpadusi: atmocdepa, ruapocdepa, MUHepasibl, FTOPHbIE MIOPO/IbI, T0/Ie3HbIe
MICKOIaeMble, TOTIJIMBO, BOJJHbIE PeCypChI.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
XMMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMYHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE pe3yabTaTbl OCBOEHHUS TIPOrpaMMbl OCHOBHOTO  0011[ero
oOpa3oBaHUs JOCTUTAIOTCS B XOJle OOyueHUs XUMUU B eIWHCTBe ydeOHOW U
BOCITUTaTeIbHON JlesiTe/IbHOCTH B COOTBETCTBUU C TPAJAMUIIMOHHBIMU POCCUACKUMMU
COLIMOKYJ/IbTYPHBIMA U AYXOBHO-HPAaBCTBEHHBIMM 1I€HHOCTSIMM, TIPDUHSITHIMH B
oOIrlecTBe TMpaBWaMU U HODMaMU TIOBeZieHUs] W CIIOCOOCTBYIOT TIpolLjeccam
CaMOTI03HaHUsI, CAMOPa3BUTHS U COLIMA/IA3AIMM 00yUarOIINXCH.

JIMUHOCTHBIE  pe3y/lbTaThl  OTPa)KalOT  TOTOBHOCTh  OOYUarOIUXCS
DYKOBOZICTBOBAaTbCSI CUCTEMOM TIO3UTHBHBIX I1[EHHOCTHBIX OpHEHTAlUud W
pacliiMpeHye OrbITa JIesiTeTbHOCTH Ha eé OCHOBE, B TOM UKCJIe B YaCTH:

1) naTpMOTHYECKOr0 BOCITUTAHUA:

1[eHHOCTHOT'O OTHOIIIeHHsI K OTeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
M HayyHOMY Hac/e[iuio, TOHUMaHWs 3HaUeHUs XUMHUYEeCKOW HayKu B >KU3HU
COBpeMeHHOro 00IIlecTBa, CIIOCOOHOCTH BJaZieTh AOCTOBEpHOW WH(opMalei o
Tepe/IoBbIX JOCTW)KEHUSIX W OTKPBITHSIX MUPOBOM U OTeueCTBEHHOW XUMUH,
3aMHTEPEeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U OOIIeCTBa;

2) rpaXKJaHCKOr0 BOCIIUTAHUSA:

Tpe/ICTaB/IeHUsT O COLIMAJbHBIX HOpMax M TMpaBWIaX MeXIMYHOCTHBIX
OTHOIIIeHWI B KOJU/IEKTMBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00IIleCTBEHHO
T10J1€3HOM, YueOHOHMCC/IeJ0BaTe/TbCKOM, TBOPUECKOU U IPYTUX BUIAX AeSTe/TbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW [IeATeTbHOCTH TIPU BBITIOJIHEHUH
yueOHbBIX, TMO3HaBaTebHBIX 3a/lay, BBITIOJHEHUM XUMHUYECKUX 3KCIIePUMEHTOB,
CO3/IaHUM yUeOHBIX MPOEKTOB, CTPeMJIEHUSI K B3aMOIIOHMMaHHI0 ¥ B3aMMOTIOMOIIH
B Ipoliecce 3Toi yueOHOM AesTe/TbHOCTH, TOTOBHOCTH OI[eHMBAaTh CBOE TIOBe/[eHHe
Y TIOCTYNIKKA CBOMIX TOBApWUIlel C TIO3WIMM HPAaBCTBEHHBIX U TPABOBBIX HOPM C
YUETOM OCO3HAHMSI MTOC/Ie[ICTBHI MOCTYITKOB;

3) HeHHOCTH HAayYHOr0 NMO3HAHUSA:

MHPOBO33peHUecKre Tpe/ICTaB/ieHrsI O Bell[eCTBe M XUMHUUeCKOW peakiiuH,
COOTBETCTBYIOI[i€ COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA M COCTABJISIOIIHE
OCHOBY /i TIOHUMaHHUsI CYIL[HOCTH HAay4YHOW KapTUHBI MUpa, TIpe/icTaBaeHUs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTUS TPUPO/IbI, B3aMMOCBS3IX UYe/lioBeKa C
TIPUPO/IHOM CpeZioii, O POJIK XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTel;

To3HaBaTe/IbHble MOTHBBI, HalpaB/ieHHbIe Ha TIOyueHHe HOBBIX 3HAHUH 10
XUMUH, HeoOXoauMmble Ay OObSCHEHHWS HaO/MOJaeMbIX TIPOL[ECCOB U SIBJIEHUH,
TO03HaBaTe/bHOM, UH(MOPMAI[MOHHONW U UMTaTeTbCKOW KYJIbTYpbl, B TOM YMCIIe
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMU TEKCTaMH, CITIPABOUHOM



JIUTEpaTypod, [OCTYMHbIMA TEXHUUECKUMM CpeACTBaMU WH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHWI0 M TMO03HaHHWIO, JH0003HaTeNbHOCTh, TOTOBHOCTH U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HAIlpaB/IeHHOCTU W YPOBHSI 00yueHUs B
Jla/IbHeUIIeM;

4) ¢popMupoBaHus Ky/IbTYPHbI 3i0POBbSI:

OCO3HaHWe I1IeHHOCTU J>KW3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KW3HH, OCO3HaHHWe ITOC/Te[CTBUN U
HeTpusTHe BpeAHbIX MpUBbIYeK (YroTpebsieHus aJKoOrosisi, HAPKOTHUKOB, KypeHus),
HeobXoAUMOCTH COOMIOJieHrsT TpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUUECKUMU BeIl[eCTBaMH B OBITY M pealbHOM >KIU3HU;

5) TPyAOBOro BOCIUTAHMS:

MHTEepeC K MPaKTUUueCKOMY M3yueHHI0 Tpodeccuil U TpyJa pa3IM4yHOro poaa,
yBa)keHHe K TPY/1y U pe3y/bTaTaM TPY/I0BOH /leATe/TbHOCTH, B TOM UHC/Ie Ha OCHOBe
NpUMEHeHHsI  MpeAMETHbIX  3HaHWM TI0 XWMWW, OCO3HAHHBIA  BBIOOD
WHAVBU/Iya/IbHOM TPAeKTOPHUH TIPOJ0/DKeHUsT 00pa30BaHMs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTU K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpeOHOCTeH,
yCrelHoi nmpodeccroHaIbHON IeSITe/IbHOCTH U Pa3BUTHS HeOOXOAUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBAThCS B MPO(eCCUOHATLHOM CPeJie;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9K0JIOTHYECKH 1iesiecoobpa3Hoe OTHOIIIeHHE K MPUPO/ie KaK NCTOUHUKY JKU3HU
Ha 3eM/e, OCHOBe eé Cyll[eCTBOBaHMs, IMOHMMaHWe LIEHHOCTU 3/I0POBOTO U
6e3omacHoro obpa3a J>KHU3HM, OTBETCTBEHHOE OTHOIleHHWe K COOCTBEHHOMY
bu3UeCcKOMy U TICUXUYeCKOMY 3/I0pPOBbIO, OCO3HaHHWe I[eHHOCTH COO/roieH s
nipaBu/1 6e3011acHOTO TOBejeHusI MpY paboTe C BellleCTBaMU, a TAK)Ke B CUTYaLIUsX,
YTPO’KAOIIINX 3/I0POBbIO U >KU3HU JTIOZIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHWS, T0/lyuyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY»Karoljel TIpUpPOAHON Cpeiou, J/1s1 TIOBbILLIeHUSs
YPOBHSI  9KOJIOTMYECKOW KYJ/bTypbl, OCO3HaHUs T/7100a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0sieM U TyTel UX pellleHusi MOCPeJCTBOM MeTO/I0B XUMUH,
9KO0JIOTMUECKOT0 MBIIILJIeHUs], YMeHHUsI pyKOBO/ICTBOBAThCSl M B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM Y COLIMA/TbHOM TPAKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTarnpeMeTHbIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMble IS
dhopMHpOBaHMs MUPOBO33peHUs 00IleHayUHbIe TOHATHS (3aKOH, TeOPHs], TPUHLIUII,
rurnore3a, (akT, cucTema, TMPOLECC, SKCIepUMEeHT U [Ipyroe.), KOTOpbIe
WCTIO/Tb3YIOTCSI B €CTeCTBEHHO-HAayYHbIX yueOHBIX TMpeAMeTax M I03BOJISIOT Ha
OCHOBe 3HaHWM U3 3THX MpeAMeTOB (GOPMHPOBATH Tpe/CTaBeHre O LieJI0OCTHOU



HayyHOUW KapTHHe MUpa, ¥ YHUBepCa/bHble yueOHbIe JelCTBUS (TT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, Pery/sTUBHbIE), KOTOpble 0becrieunBaioT (OpPMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITe/IbHOMY TUIAaHUPOBAHHIO U OCYIIECTB/IEHUIO yueOHOM
JesITe/IbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe JeiCTBHS

Ba3oBble jloruyecKue AeiCTBHs:

yMEeHUSI HCII0Mbh30BaTh TMPUEMBI JIOTUUECKOTO MBIIIIEHUs] TIPU OCBOEHHUH
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHATHN (BbIJENSTh WX XapaKTepHbIe
NIpU3HAKH, yCTaHAB/IWBAaTh B3aUMOCBSI3b C APYTMMH TTOHSITHUSIMH), WCIIOb30BaTh
TIOHSATHUS /11 0ObSICHEHHs OT/e/IbHBIX (DAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [I/Is1 KIacCU(PUKAIU XUMHUEeCKHUX Bell[eCTB U XMMHUUYECKUX PpeakIlui,
yCTaHAB/MBaTh TIPUUMHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OOBEKTaMH H3yueHHs,
CTPOUTD JIOTUYECKHe pacCyxaeHus1 (MHAYKTUBHbIE, eJyKTUBHbBIE, TI0 aHA/IOTHH),
JleJ1aTh BBIBO/IbI U 3aK/THOUEHHUS;

yMeHHe TIpUMeHSATb B TIpollecce TIO3HaHUSI TOHATUS (TIpeiIMeTHbIe W
MeTaripeiMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMble B XUMUH,
1ipeoOpa3oBbIBaTh IMPOKO MPHUMeHsIeMble B XMMHUM MOJe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢Gopmy/ia U ypaBHeHHe
XUMUUECKOM peaki[uy — IpHU pellleHnHd yueOHO-TI03HaBaTeIbHbIX 3a/lau, C YUETOM
9TUX MO/Ie/IbHbIX TpeJCTaBAeHUIN BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 00BEeKTOB — XUMHUUECKUX BEIeCTB U XMMHUUeCKUX peakiii,
BBISB/ISATH ~ OOIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/IeCTBEHHbIE CBS3U U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOL[eCcCax U SIBIeHUSIX.

Ba3oBble ucc/1ejoBaTe/IbCKHe e CTBUS:

yMeHUe HUCII0/Ib30BaTh IMOCTaBeHHbIe BOMPOCHl B KadeCTBe WHCTPYMEHTa
TI03HAHMS, a TaKXKe B KaueCTBe OCHOBHI [I7isi POPMUPOBaHUS TUIIOTe3bI 10 TIPOBEpPKe
TIPaBUIbBHOCTU BbICKA3bIBA@MbIX CY>K/I€HUM;

nproOpeTeHWe OMbiTa I10 IJIAHUPOBAHHWIO, OpraHW3alldd W ITPOBEJEeHUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOA0M IIpoliecca,
CaMOCTOSITe/IbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 0000IeHUs U
BLIBO/IbI TI0 pe3y/ibTaTaM MPOBEIEHHOTO OINbITa, UCC/IeJ0BaHUS, COCTAB/SATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBaTh WHGOPMALHIO
pa3MUHbIX BUZIOB U (JOpM TIpe/iCTaB/IeHMUs], ITOyUyaeMyt0 U3 pa3HbIX MCTOUHHUKOB
(HayuyHO-TIOMyJ/IsIpHasi  UTepaTypa XWMHUYECKOTO CO/lep)KaHusl, CIPaBOYHbIe
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OIL[€HHWBATh MPOTUBOPEUMBYIO U
HeJJOCTOBePHYH0 MH(OpMaILUIO;



yMeHUe TIPUMEHSITb pa3/iMuHble MeTO/bl W 3amlpocChl TIPU TOMCKe U oTOope
vHGOpMAaI[MM ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAUMBIX [Jisi BBITIOJHEHUS
yueOHBIX M MMO3HaBaTeIbHBIX 3afiau OMpe/eéHHOr0 THIIa, MPHUOOpeTeHre OIlbiTa B
00/acTd  WCTONB30BaHUS  WH(POPMAIIMOHHO-KOMMYHWKATUBHBIX — TeXHOJIOTHH,
OBJIa/leHre KY/IbTYpOi aKTUBHOT'O UCIO/Ib30BAHUS Pa3/IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: MHOOPMaLUX U
WJUTIOCTPUPOBaTh pelllaeMble 3a/laull  HeCJOXKHbBIMKA CXeMaMH, /[JharpaMmami,
apyrumu hopMamu rpadyK U UX KOMOHWHAIUSIMU;

yMeHWe UCTOoJb30BaTh W aHaAM3WpoBaTh B TIpoljecce y4yeOHOM U
WCC/IeIOBaTe/IbCKOW IesiTe/IbHOCTA MH(OPMAaLMI0 O BAUSIHUM TPOMBIIIEHHOCTH,
CEeJIbCKOT0 XO3SMCTBAa M TPAHCIIOPTA Ha COCTOSIHME OKPY’Karolleld TpPUPOJHOU
cpezpbl.

KoMMyHHKaTHBHBIE YHHBePCa/IbHbIe yueOHbIe JeHCTBHUSA:

yMeHHUsI 3a1laBaTh BOIPOCHI (B XO/le Arajiora v (MIn) JUCKYCCUM) MO CYLLEeCTBY
obcyxaemMoli Tembl, (OpPMY/JMpPOBaTh CBOM TMpeJJ/IOXKeHUsT OTHOCHUTEeTbHO
BBITIOJIHEHUSI TTPe/II0XKeHHOM 3a/iauu;

yMeHUsi  MpeJCTaB/sATh  [OyuyeHHble  pe3y/bTaTbl  M0O3HaBaTeIbHOU
JesiTeTlbHOCTU B YCTHbIX W MUCbMEHHBIX TeKCTax; JeaTh I[pe3eHTaluIo
pe3y/IbTaTOB BBITMIOTHEHUS XUMHUUYECKOT0 3KcrepuMeHTa (1abopaTopHOro OrMbITa,
nabopaTopHO# paboThI 10 UCC/IeJOBAHUIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUsT y4eOHOr0 COTPYAHUUYECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO03HABAaTe/JbHOM WM UCC/Ie[OBaTe/IbCKOM  /IeITe/IbHOCTH TpPU  pelleHuH
BO3HUKAIIMX MpobjeM Ha OCHOBe YyuéTa OOIMX WHTEPecoB U COTrJlaCOBaHUS
no3urui (06Cy>kaeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHALIVS
COBMECTHBIX [IeMCTBUM, OIpe/e/ieHHe KpUTepUeB 10 OLleHKe KauecTBa
BBITIOJTHEHHOM paboThl U ApyTue).

PerynsiTUBHBbIE YHHBeEpPCA/IbHbIE YueOHbIe JeCTBUSA:

yMEeHHEe CaMOCTOSITEe/IbHO OMpe/ieisAiTh Le/n AesiTe/TbHOCTH, IJIaHUPOBATh,
OCYIIIeCTBJ/ISITh, KOHTPO/IMPOBAaTh W TMPHU HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Harbosee 3(eKTHBHBIE CTIOCOOBI perIeHus YueOHbBIX U
MO03HABaTe/NbHBIX 3a/lau, CaMOCTOSITe/IbHO COCTaB/SATh WIA KOPPEKTHPOBATh
TIpe/IJIOKeHHbIN  aJiTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWUM 3aJjaHUll €  YUETOM
TIOJTyueHHs] HOBBIX 3HaHWU 00 M3yuaeMbIXx 00BEKTax — Bell[eCTBaX W peakIUsX,
OLIeHWBaTb COOTBETCTBHE TOJIyYEHHOTO pe3yJsbTaTa 3asiB/IeHHOM L/, YMeHHe
WCII0/Ib30BaTh ¥ aHA/IM3UPOBATh KOHTEKCTHI, TIpe/ijlaraeMble B YC/IOBUM 3a/laHUM.

IMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TipeiMeTHBIX pe3yJbTaTOB II0 OCBOEHWIO 00si3aTebHOTO
Co/lep>KaHMs, YCTAaHOBJIEHHOTO JaHHOW deaepanbHOl paboudeil TporpaMMoi,
BBIZIEJIAIOT: OCBOEHHbIe OOyYarolUMHCA HayuyHble 3HAHUS, YMEHMS M CIIOCOOBI



JIeUCTBUM, BUAbl [eSTebHOCTHM II0 T[IOJyYeHWID HOBOTO 3HaHWS, €ro
WHTepIIpeTalyy, mpeoOpa30BaHUIO U IPUMEHEeHHI0 B pa3/IMUHbIX YueOHbIX U HOBBIX
CUTYyal[UsIX.

K koHily obyueHusi B 8 Kacce rpesiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE

JO/DKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOI[UXCsl YMEeHU:

* PaCKpbIBaTb CMBICJ OCHOBHBIX XMUMHWYECKHX TOHATUMU: aTOM, MOJIEKYJa,
XUMUYECKHUW 5JIEMEHT, MPOCTOe BeLIeCTBO, CJI0XKHOE BeLeCTBO, CMeCh
(omHOpOZHAst U HEOAHOPOAHAs), BaJIEGHTHOCTb, OTHOCUTE/IbHAsA aTOMHasi U
MOJIEKY/ISIDHasi Macca, KOJMYeCTBO BelleCTBa, MOJIb, MOJIIPHas Macca,
MaccoBasi 0/Isi XMMAYEeCKOTo 3jieMeHTa B COeIMHeHWH, MOJISIPHbIN 00BEM,
OKCHJI, KMCJIOTa, OCHOBAaHWE, COJib, 3JIEKTPOOTPULATEIbHOCTb, CTEIEHb
OKHCJIeHUS], XMMHWYeCcKas peaklys, KaacCU(PUKalUs peakLuil: peakLuu
COeIUHEHWs, peaKLUU pPa3/iOKeHUsl, peakuu 3aMelleHus], peakLuu
oOMeHa, 9K30- U H/I0TepMUYEeCKre peakiyu, TeraoBoi 3deKkT peakiuy,
SIpO aTOMa, 3/IeKTPOHHbIN C/I0M aTOMa, aTOMHasi opbuTasb, pailyc aToma,
XUMUUEeCKasi CBsI3b, TIOJISIPHAsi U HeroJisipHasi KOBaJIeHTHas1 CBsI3b, MOHHAs
CBA3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MacCoBas [JO/sl BelecTBa
(TpoLieHTHAast KOHL|eHTpaLUs) B paCTBOPE;

e WJ/UIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHUS MPY ONKMCAHUM BeLeCTB U UX TMpeBpallleHUl;

e UCMOJIb30BaTh XUMMUYECKYH0 CHUMBOJIUKY [/l COCTaBjaeHusi (Qopmy
BEILIeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

e OIpe/ieNiATh BaJIEHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBLIX COeJWHEHUSX,
CTelleHb ~ OKHC/IeHWs  37IeMeHTOB B OWHApHBIX  COeAMHEHUsX,
TIPUHA//IEXKHOCTh BELLEeCTB K OMNpeAeéHHOMY K/IacCy COeIUHEHUH I10
dbopMmynam, BHJA XUMHUYECKOM CBsI3U (KOBa/ieHTHas W WOHHas) B
HeOpraHu4eCcKUX CoeJIMHeHUsIX;

e packpeiBatb cMbica [lepuoguueckoro 3akoHa [I. W. MeHjesneesa:
JIeMOHCTPHUPOBaTh TOHUMAaHUe TepUOANYECKOM 3aBUCMMOCTHA CBOMCTB
XUMHUYECKUX 3JIeMEHTOB OT UX MOJI0KeHus1 B Ilepuoauyeckor cucreme,
3aKOHOB COXPaHEHUs MacChl BeLeCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOrajjpo;

e ONUCHIBATb W XapakKTepu3oBaTb TabmuuHyo ¢dopmy Ileproanueckoit
CUCTeMbl XVMMHUUECKMX 3JIEMEHTOB: pa3nuyaTb IIOHATHS «TJIaBHAast
noarpyra (A-rpyrma)» U «mobouHas noArpynna (b-rpymma)», Masbie U
Oosblliie TIepUO/bI, COOTHOCHUTH 0OO0O03HAueHHs, KOTOpble WMEIOTCS B
Tabnure «[lepuofuyeckas cucTeMa XUMHYecKux »3nemeHtoB [I. M.
MeHgeneeBa» € UWCJIOBBIMUA XapaKTePUCTUKaMUA CTPOEHUSI aTOMOB



XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsifi sipa, 001iiee YrC/Io 3/IeKTPOHOB U
pacnpejie/ieHue UX IO 3/IeKTPOHHBIM CJI0SIM);

K/IaCCU(PULIMPOBaTh XUMUUECKHe 37IeMeHThbl, HeopraHuyeckue BellecTBa,
XUMHUUeCKWe peakiuu (10 YMC/ly U COCTaBy YYacCTBYIOLIMX B peakLyu
BeILleCTB, 10 TeryioBoMYy 3 deKTy);

XapaKTepu30BaTh (OMNHChIBaTh) OOIMe XWMHUYEeCKHe CBOMNCTBA BeleCTB
pa3/IMUHBIX K/IaCCOB, TIO/ITBEP>K/asi OMMCaHUe TIPUMepamMK MOJIeKY/ISIPHBIX
ypaBHEHUI COOTBETCTBYIOLUX XMMUUECKUX PeaKLUii;

TIPOrHO3MPOBaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI'0
COCTaBa, BO3MOXXHOCTH TIDOTEKaHUSI XUMMWYECKHMX TMpeBpalleHul B
Pa3/IUYHBIX YCIOBUSIX;

BBIUMC/ISITh OTHOCUTE/IbHYIO0 MOJIEKY/ISIPHYIO M MOJISIDHYIO MacChl BeLeCTB,
MacCOBYHO [IOJIF0 XUMHYeCKOro 3jeMeHTa 1o ¢opMysie CoelWHEeHUs,
MacCOBYIO [I0J/TIO BellleCTBa B paCTBOPE, MPOBOUTh PACUETHI TT0 yPaBHEHUIO
XUMUYECKOM peaklvy;

MIPUMEHSTb OCHOBHBIE OTepaLiiy MbICJIUTE/IbHOM [1eATelIbHOCTH — aHa/ln3 U
CHUHTE3, CpaBHeHHe, 0000IIeHre, CHCTeMaTHU3aI|io, KIacCU(UKAIIIO,
BbISIBJIEHHE TIPUYUHHO-C/IEICTBEHHBIX CBSI3€M — [/ M3Y4YeHUs CBOMCTB
BEIIeCTB M XWMHUUECKMX peaklui, eCcTeCTBeHHO-HayuyHble MeTO/bl
Mo3HaHUs — HabmogeHue, U3MepeHUe, MO/|eIMPOBaHUe, SKCIIePUMEHT
(peanbHBIN U MBIC/TIEHHBIN );

C/ie[ioBaTh MpaBUIaM T10J/Ib30BaHUsI XMMUUeCKOH MOCy10i 1 TabopaTOpHbIM
o0Oopy/ioBaHMeM, a Takke TMpaBWiaM oOpalljeHusi C BellecTBaMu B
COOTBETCTBMM C WHCTPYKLUSIMH TI0 BBITIOJITHEHUIO J1aDOPAaTOPHBIX
XUMHUUECKUX OTIBITOB T10 TI0/TyUeHHI0 U COOMPAHUIO Ta3000pa3HbIX BeIlleCcTB
(BogopoZia U KUCJIOPOAA), MPUTrOTOB/IEHHIO PAaCTBOPOB C OMpejen1éHHOU
MacCOBOM [10Jied pacTBOPEHHOrO BellleCTBa, IJIAHUPOBaTh M TMPOBOJAUTH
XUMHUUeCKHe SKCIepHMEeHThI M0 pacho3HaBaHUIO PacTBOPOB Iiiesioueii U
KUCJIOT C TIOMOLLbIO UH/IUKATOPOB (J1IaKMYC, (heHOJ(PTa/IerH, MEeTUI0PaHX

U IpyTHe).

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

pPacKpbiBaTb CMBIC OCHOBHBIX XUMHUYECKUX TOHSTUM: XUMUUECKUU
3jIeMeHT, aTOM, MOJeKyja, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’)KHOEe BeIlleCTBO, BaJIeHTHOCTb, 3JIeKTPOOTPULATe/TbHOCTb, CTeleHb
OKHCJIeHUS], XMMHYeCKasi peaklys, XUMUUecKasi CBsi3b, TEIJIOBOM 3(PQeKT
peakiuv, MOJb, MOJIApDHBIA  00BEM,  pacTBOpP,  3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUTBI, 3JIeKTPOJIUTAYECKAs. AUCCOLIMALUS, peaklUUd HOHHOIO
oOMeHa, Kara/iu3aTop, XUMUYeCKOe paBHOBecHe, oOpaTUMble U



HeoOpaTUMble peaki[uH, OKHC/IUTeTbHO-BOCCTAaHOBUTE/IbHbIE PpeaKIvy,
OKHCJIUTEJIb, BOCCTAHOBUTEJIb, OKHWCJIEHWE U BOCCTaHOBJIEHUE, a/l/IOTPOITHS,
aM(OTepHOCT®, XUMUUecKast CBSI3b (KoBasieHTHas, VIOHHasl,
MeTasuihJyecKasi), KpUCTayinyeckast peléTka, KOppo3usi MeTasuloB, CIL/IaBbl,
CKOPOCTb XUMHWYECKOW peaklvu, TpeJebHO JOMyCTUMas KOHLIEHTPAaLUs
[1/1K BelecTBa;

WTFIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS MPY OMKMCAHUM BeLeCTB U UX TMpeBpallleHUl;
WCIO0J/Ib30BaTh XUMUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsT (opMy
BEILIeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

ompe/ie/iATh BaIEHTHOCTb U CTeNeHb OKUC/IEHUSI XUMUUECKUX 37IEMEHTOB B
COeIUHEHUSX Ppa3/IMYHOr0 COCTaBa, IIPUHAJJ/IEXKHOCTh BeIeCTB K
orpeJe/éHHOMY KJ/acCy COeJuHeHWW Mo ¢opMmy/am, BUJ XUMUUECKOU
CBsI3M (KOBa/JleHTHasi, WOHHasl, MeTa/yldueckas) B HeOpraHWueCcKux
COeIMHEHUSX, 3apsi/] MOHA M0 XUMHUYeCcKoW (opmysie, XxapakTep Cpeibl B
BO/JJHbIX PAaCTBOPAaX HEOPraHWYeCKUX COeIMHEHWH, TUIl KPUCTa/UTUMUueCKOn
PEeIETKY KOHKPETHOTO BEIeCTBa;

packpeiBaTh CMmbICa [lepuoguueckoro 3akoHa [I. WM. MenjesieeBa u
JIeMOHCTPHUPOBaTh €ro TIOHMMaHWe: OIKMCbIBaTh M XapaKTepHu30BaTh
TabymmuHyto dopmy Ileproguueckoil CUCTEMbl XUMHUUYECKHX 3/IEMEHTOB:
pa3nuuarh IIOHATHSI «TJaBHasi moArpyrma (A-rpyrmia)» U «1o0ouHast
noarpynna (b-rpynma)», Manbie U Oosibliie TepUO/bl, COOTHOCHUTH
0003HaueHus1, KOTOPble UMEIOTCS B ITIepHUOINUeCKoi Tab/uIle, C YUHCIOBBIMU
XapaKTepUCTUKaMU CTPOEHUsI aTOMOB XMMHWUYECKHUX 3JIEeMEHTOB (COCTaB U
3apsf  sifpa, oOlljee YWC/IO 37eKTPOHOB U pachpejie/ieHde WX T10
3/IEKTPOHHBIM C/105IM), OOBSICHSITH OOIIe 3aKOHOMEePHOCTH B M3MeHeHUH
CBOMCTB 3/IEMEHTOB M WX COeJJMHEHWM B Tipefiesiax MajbIX MepUO/IOB U
IJIABHBIX MOJTPYIII C YYETOM CTPOEHUSI UX aTOMOB;

K/1aCCU(ULIMPOBaTh XMMHUUYECKUe 3/IeMeHTbI, HeopraHudeckre BelllecTBa,
XUMUYeCcKre peakiuu (M0 YMC/Iy M COCTaBy y4YacCTBYKOIIMX B peakLUd
BellleCTB, MO TeryioBOMYy 3((deKTy, M0 W3MEHEeHUI0 CTelleHel OKUC/IeHUs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBaTh) 00mMe W creluduueckre XUMHUUECKHe
CBOMCTBA MPOCTBIX M CJIOKHBIX BeLeCTB, MOATBEp)KJas OINKUCaHue
rpuMepaMU MOJIEKY/ISIDHBIX U HOHHBIX YpPaBHEHHUW COOTBETCTBYHOLLIUX
XUMUUECKUX peakLui;

COCTaB/ISAITb YPaBHEHUS] 3JEKTPOJIMTUYECKOM [UCCOLMALIUM  KHUCJIOT,
1[e/I04er U COJeH, MOJIHbIe M COKpall|éHHbIe YPaBHEHUs PeaKI[iid MOHHOIO



oOMeHa, ypaBHeHUs peakiui, TOATBEP)KAAIIINX CyIleCTBOBaHHE
reHeTHYeCKOU CBSI3M MeXKIy Bell[eCTBaMH pa3/IMYHbIX K/1aCCOB;
PaCKpbIBaTh  CYIIHOCTb OKUC/UTETbHO-BOCCTAHOBUTEBHBIX — peakKLni
TOCPe/ICTBOM COCTaBJ/IeHUS 3/IEKTPOHHOTO OanaHca 3TUX peakLvi;
TIPOTHO3UPOBAaTh CBOMWCTBA BEIECTB B 3aBUCHMOCTH OT WX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKaHUsI XWUMHWUECKUX TIpeBpalljeHuii B pa3/MuHbIX
yC/IOBUSIX;

BBIUMCJIATE OTHOCUTEIBHYIO MOJIEKY/ISPHYIO M MOJISIDHYIO MacChI BelIeCTB,
MacCOBYIO [IOJIF0 XUMHYEeCKOro 3jiemMeHTa 1o ¢GopMyse COoeAUHEHHs,
MaCCOBYIO /IOJTIO BellleCTBa B paCTBOPE, TPOBOAUTb PACUETHI 110 yPaBHEHHIO
XUMUYECKOM peakluy;

cobsirojaTh TIpaBUJIa M0JIb30BaHUS XUMUUECKOU TIOCY/I0M 1 1abopaTOpHBIM
obopyJgoBaHHEM, a TakKe IIpaBH/Ia oOOpalleHds C BellecTBaMH B
COOTBETCTBUM C HWHCTPYKLUMSMU TI0 BBITIOJIHEHWIO J1ab0paTOPHBIX
XUMUYECKUX OTBITOB TIO ITOJTyUYeHHI0 ¥ COOMpPaHKIo ra3000pa3HbIX BellecTB
(aMMuaka ¥ yrieKucsioro rasa);

TIPOBO/IUTDH PeaKI[iH, MOATBepXK/Aaroli1ie KaueCTBeHHbIM COCTaB Pa3/InUHbIX
BeIIeCTB: pacro3HaBaTh OMBITHBIM MyTéM XJIOpUI-, OpOMUA-, HOIUA-,
KapboHaT-, ¢ocdaT-, cunMkaT-, Cyabdar-, THAPOKCHUI-UOHBI, KATUOHbI
aMMOHMSI U WOHBI M3yUeHHbIX METaJ/I/IOB, TIPUCYTCTBYIOL[E B BOJHBIX
pacTBOpax HEOPTaHWYeCKHX BeIleCTB;

TIPUMEHSITb OCHOBHBIE OTlepaliii MbICJIUTE/IbHOM /lesTelTbHOCTH — aHa/lu3 U
CUHTe3, CpaBHeHUe, 000011IeHre, CCTeMaTHU3al[|lo, BbISIB/IeHHEe PUUNHHO-
CJIe[ICTBEHHBIX CBsi3el — /11 U3yueHUsi CBOWCTB BeI|eCTB U XUMHUECKUX
peakiuii, ecTeCTBeHHO-HayUHble MeTO/[bI TI03HaHUs — HabmoeHue,
M3MepeHue, MO/ie/TMpPOBaHue, SKCIIepUMeHT (peabHbIA U MbICJIEHHBIN).



TEMATHNYECKOE IVNTAHNPOBAHUE

8 K/TACC
KoiuuecTBO 4acoB
No HaumeHoBaHMe pa3jesioB U JneKTpoHHbIe (H(POBEHIe)
KonTpo/ibHabie IIpakTHyeckue
n/n TeM NPOrpaMmsbl Bcero oOpa3oBaTe/JbHbIE PecypChl
padoThI padoThI
Pa3zpen 1. IlepBoHayasibHbIe XUMHUYECKHE ITIOHATHUSA
XuMHS — BakHast 00/1aCTh
€CTeCcTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/A3RIT4T6X
MPaKTUUeCKOU JesITe/TbHOCTH
yejioBeKa
BelniectBa 1 xvumMHueckue
1.2 o 15 1 https://m.eds00.ru/JOM9V8V8ED
peakiuu
Wtoro no pa3peny 20
Pa3zgen 2. BaxkHelilue npejCTaBUTe/ M HEOPraHMYeCKUX BellecTB
Bo3nyx. Kucnopoga. Iloasitue
2.1 Ay poA 6 https://m.edsoo.0u/Q5A8K5W8Y
00 okcuax
Bogopoga. [Tonstue o
2.2 8 1 https://m.edsoo.ru/C4H8K6TSE
KHC/IOTaX U COJISIX
Bopa. PactBopel. [ToHsiTHE
2.3 A P 5 1 1 https://m.edsoo.ru/F1X701B0Q
00 OCHOBaHUAX
OCHOBHBI€ K/1aCChl
2.4 HeOopraHu4YecKux 11 1 1 https://m.edsoo.r/L3F4R7GOT
COoeIMHEeHUM
Wtoro no pa3peny 30

Pa3pen 3. Ilepuognueckuii 3akoH M IlepuosguueckKasi cicreMa XuMHuecKux 3/ieMeHToB JI. V1. MenjeneeBa. CTpoeHHe aTOMOB.



https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/A3R9T4T6X

Xumnueckas cBsizb. OKHC/INTE/TbHO-BOCCTAHOBUTE/ILHbIE Pe€aKIumn

[Teproanuecknii 3aK0H U
[Tepuoguueckas cucrema
3.1 XUMUYECKUX 371eMeHTOB /. 7 https://m.edsoo.ru/C911K8POM
N. MenpeneeBa. CTpoeHue
aToma

XumMnueckas CBA3b.

OKuC/IUTe/IbHO-
3.2 8 2 https://m.edsoo.ru/W8CO0T2E7K
BOCCTAHOBUTEIbHbIE
peakLuu
Wtoro no paspeny 15
Pe3epBHoe Bpems 3 https://m.edsoo.ru/A3F7K3G1G

OBLIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME

68 5 5



https://m.edsoo.ru/A3F7K3G1G
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/C9I1K8P0M

9 KV/IACC

KosmmyecTBO uacoBs

Ne HaumeHoBaHMe pa3je/ioB U TeM OnekTpoHHbIe (udpoBbIe)
KontposbHble | IIpakTHyeckue
n/n NPOrpamMMBsl Bcero oOpa3oBaTe/IbHBIE PeCypChI
paboThI padoThI
Pa3zpen 1. BenjectBo 1 xXuMH4yecKue peaknjuu
[ToBTOpEHMe U yrayb/eHre 3HaHUN
1.1 P yry 5) 1 https://m.edsoo.ru/GOMS5WIJ3T
OCHOBHBIX PasfiesioB Kypca 8 kjacca
OcCHOBHBIE 3aKOHOMEPHOCTU XUMHUYECKUX
1.2 . 4 https://m.edsoo.ru/R3729Q6G4G
peakLui
OneKTponuTHYecKas JUCCOLUaLIMs.
1.3 P A Huan 8 1 1 https://m.edsoo.ru/DSR5V404A
XUMUYecKue peakliy B pacCTBOpax
Wtoro no paspeny 17
Pazpgen 2. HemeTa/l/ibl U UX COe{UHEHHUS
OO6masi XxapaKTeprCTHKa XMMUYeCKUX
2.1 B P P 4 1 https://m.edsoo.ru/FOW1NIF5V
sreMeHTOB VIIA-rpymrsbl. ['aoreHst
OO6masi XxapaKTeprCTHKa XMMUYeCKUX
2.2 snemeHTOB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/S7L7M9L7S
COeJJHeHUs
OO61jasi XxapaKTepyCTHKa XMMUYeCKUX
2.3 s7eMeHTOB VA-rpymisl. A30T, pochop 1 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COeIMHEeHNs
OO611jasi XxapaKTepuCTHKa XMMUYeCKUX
2.4 snemMeHTOB [VA-rpyrmsbl. Yraepog v 8 1 2 https://m.edsoo.ru/Q2W5H2K5Y
KPeMHHUI U UX COeJUHEeHUs
Wtoro no pa3peny 25



https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/G9M5W9J3T

Pazpen 3. MeTa//ibl H HX COeJMHEHHA

3.1 OOGr11e CBOWCTBA METAJIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 BakHelillve MeTasibl ¥ UX COeJVHEHUS 16 https://m.edsoo.ru/I8G6J7ROU
Wtoro no pa3peny 20
Pa3zpen 4. XuMusa M oKpyxarujas cpeaa
4.1 l]?:;;]i:(]za 1 MATEPHATIBL B XKH3HH 3 https://m.edsoo.ru/Z3S8T1Q8K
Wtoro no pa3peny 3
PesepBHOe Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBLIEE KOJIMYECTBO YACOB I1O0 68

I[TPO'PAMME



https://m.edsoo.ru/N2U7H3F8A
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/C1C6H6T2M




ITIOYPOYHOE IVIAHNPOBAHUE
8 KV/IACC

Ne
n/n

Tema ypoka

KosmmuecTBO uacos

Bcero

KonTposibHbIe
padoThI

ITIpakTHyeckue
padoThI

Jara
HU3y4eHHU
A

OneKTpoHHbIe IU(ppoBbIe
oOpa3oBaTe/bHbIE PecypChl

[Ipegmer xvimuu. Ponb xumuu B
JKU3HU yejioBeka. Temna u
BelllecTBa

https://m.edsoo.ru/J4C2V8M9V

ITonsiTue o MeTOdaX IMO3HdHHSA B
XUMHNHN

https://m.edsoo.ru/P108A5C6T

[TpakTrueckast pabora Ne 1
«IIpaBuia paboThl B
71abopaTopyun U MPHUEMBI
obparrieHusi ¢ 1abopaTOPHBIM
obopyoBaHHEM»

https://m.edso0o0.ru/O5G3E0D8Y

UucThle BelllecTBa ¥ CMeCH.
Crioco6bI pa3ziesieHusi cMecei

https://m.edsoo.ru/X1A2E3M8R

[Mpaktuyeckast pabora Ne 2
«Pa3genenue cmeceii (Ha
NpyUMepe OYMCTKU [IOBapeHHOU
COJTN)»

https://m.edsoo.ru/R6W6Z8F9X

ATOMEI U MO/JIEKY/JIbI

https://m.edsoo.ru/J7R108H1L

XuMnueckue 371eMeHTbl. 3HaKU
(CMMBOJIBI) XUMUUECKUX
3JIEMEHTOB

https://m.edsoo.ru/W3U6Q6D7W

HPOCTLIE M CJ/IO’KHbIE BelleCTBa

https://m.edsoo.ru/H2W7W8P3A



https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/J4C2V8M9V

ATOMHO-MOJIEKY/ISIDHOE yUeHue

https://m.edsoo.rt/EOD1L5N 1N

10

3aKO0H MOCTOSTHCTBA COCTaBa
BelleCcTB. XUMUueckasi hopMmyiia.
BaneHnTtHOCThL aTOMOB
XUMHYECKHUX 371IeMEHTOB

https://m.edsoo.ru/I3Y2G1R4C

11

OTHocuTe/IbHAsg aTOMHas Macca.
OTHOCUTe/bHAs MOJIeKYJIIpHas
Macca

https://m.edsoo.ru/FON3S0A9I

12

MaccoBasi 107151 XUMHUUY€eCKOT0
371eMeHTa B COeJUHEeHUU

https://m.edsoo.ru/J6A9W4P1J

13

KonuuectBo BemectBa. MoJib.
MounsipHast macca

https://m.edsoo.ru/C2J5K415X

14

dusnueckre U XuMHuuecKue
sIBIeHUsI. XUMHUecKast peaknus

https://m.edsoo0.ru/S2R3H7N6C

15

HPI/BH&KI/I " yCJi0BUA
MPOTEKAHUA XUMHUUYECKUX

peakLuii

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpaHeHHs MacChl
Bell[eCTB. XUMUUECKHe
ypaBHEeHUsI

https://m.edsoo.ru/P7V8A573D

17

BbruncieHust KoMuecTBa, Macchl
Bell|eCTBa 10 YpaBHEHUSIM
XUMHWYECKUX peakLi

https://m.edsoo.ru/W9S8Y 7727

18

Krnaccudukarys Xumuueckux
peakiuii (coeiHeHus,
Pa3/IoKeHUs], 3aMellleHus,
obMeHa)

https://m.edsoo.ru/KOP1L.4R1W

19

M. B. JIoMOHOCOB — yUéHBIU-

https://m.edsoo.ru/C2T2E6W6V



https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/E0D1L5N1N

sHIMKIoneAucT. O6001eHHe U
cUCTeMaTHU3aLys 3HaHUH

20

KontposnbHas pabora Nel 1o
TeMe «BelljecTBa U XUMHUYecKre
peaxkLun»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3gyx — cmech rasos. Cocras
BO3Ayxa. Kucnopos — snemeHT
Y nipocToe BeectBo. O30H

https://m.edsoo.ru/M6A7YOW7S

22

dusnyeckre U XMMUUeCKHe
CBOMCTBA KMCJIOpPO/a (peakuuu
okucnenusi, ropenue). [Toustue
006 okcuzax

https://m.edsoo.ru/O0Q4H1US5T

23

Crioco06bl oIy 4eHHst KUCIOpOoZa
B j1abopaTopuu 1
npoMbIiuieHHOCTH. [IprmeHeHne
KUCJI0pOoJa

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoit 3pdekT XuMUUecKoi
peakLyy, MOHSTHE O
TEPMOXHUMHUUECKOM ypaBHEHUH,
9K30- ¥ SHAOTEPMHUUECKUX
peakIusax

https://m.edsoo.ru/Z6H4G9D8W

25

TonmBo (HedThb, yronb U
MeTaH). 3arpsi3HeHue BO3/yXa,
CTI0COOBI ero MpeoTBPAILeHuUs

https://m.edsoo.ru/Y2Y4M4H1B

26

ITpakTuueckasi pabora Ne 3 1o
Teme «[TosiyueHre u cobupaHue
KUCJIOpO/Ia, U3yUueHHe ero
CBOMCTB»

https://m.edsoo.ru/J2X0TO0AO0D



https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/D6E9Q4E9H

27

BO,E[OPOA — 3JIEMEHT U IPOCTOoe
BeleCTBO. HaXO)KAEHI/Ie B

nipypoze

https://m.edsoo.ru/ISD2B5D7A

28

®du3uyeckre U XUMHUUYeCcKue
CBOMCTBa BOJOPOZA.
[Ipumenenue Bogopoza

https://m.edsoo.ru/Q0A7R7W60

29

IToHsTHE 0 KMCJIOTaX M COJISIX

https://m.edsoo.ru/N711U1E4J

30

Crioco0bl Mo/TyYeH st BOZOPO/A B
nabopaTopuu

https://m.edsoo.ru/F4W6U5Q5Q

31

ITpakTrueckasi pabora Ne 4 1o
Teme «IlomyueHue U cobrpaHue
BO/IOPO/Ia, U3yUeHHe ero
CBOMCTB»

https://m.edsoo.ru/A8D2B602Z

32

MorisipHbIii 06BEM ra3oB. 3aKOH
Agorazpo

https://m.edsoo.ru/W4Y 1W4W8C

33

BrriuniciieHus 00nEMa,
KOJINUeCTBa BEIL[eCTBa rasa Io
€ro W3BECTHOMY KOJTMUECTBY
BeIIleCTBa WK 00bEMY

https://m.edsoo.ru/LOW2K9Q8I

34

Bbruricienust 06bEMOB ra30B 110
YPaBHEHHIO PeakKI[Ui Ha OCHOBE
3aKOHa 00BEMHBIX OTHOILIEHUH
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

dusnyeckue U XMMUUeCKHe
CBOMCTBA BOJbI

https://m.edsoo.ru/F3S5H7H9U

36

CocraB ocHoBaHuii. [ToHsTre 06
WH/JUKaTOpax

https://m.edsoo.ru/I9IM1C5U8J

37

BO,E[EI KdK paCTBOPHUTEJIb.

https://m.eds00.ru/S7Z0N3W2D



https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/I8D2B5D7A

HaceliieHHbIe U HeHaChIIleHHbIe
pacTBopbl. MaccoBast o/st
BellleCcTBa B pacTBOpe

38

[MpakTrueckas pabota Ne 5 o
TeMe «[IpuroroseHue
pPacTBOPOB C OMpe/ie/IEHHOU
MacCOBOM ZioJieli paCTBOPEHHOTO
BellleCTBa»

https://m.edsoo.ru/LOV7U6I6H

39

KontposnbHas pabora Ne2 1o
teMme «Kucmopog. Bogopoga.
Bopa»

https://m.edsoo.ru/Y3C8C9C8Z

40

OKcuapl: COCTaB,
K/accuduKalys, HOMeHK/IaTypa

https://m.edsoo.ru/D1A6N2BIL.

41

[TonyueHre 1 XMMHUYeCKHEe
CBOMCTBA KMCIOTHBIX, OCHOBHBIX
1 aM(pOTepHBIX OKCUJIOB

https://m.edsoo.ru/E3USHIW8V

42

OcHOBaHMSI: COCTaB,
K/accuduKalysi, HOMeHK/IaTypa

https://m.edsoo.ru/C9Z0EIN8V

43

[TosyueHre U XUMHUUYECKHE
CBOMCTBAa OCHOBAHUU

https://m.edsoo.ru/W5V2Q8K1E

44

Kucnotsl: cocras,
KJ/lacCU(UKaLYsi, HOMeHK/IaTypa

https://m.edsoo.ru/F4P2A0C3V

45

[Tonyuenue u xummuyeckue
CBOIICTBA KUCJIOT

https://m.edsoo.ru/B5C1L3L6M

46

Couu (cpefHUe): HOMEHK/IATypa,
Cr0Co0OBI TIOTyYeHus,
XUMHUYeCKHe CBOMCTBa

https://m.edsoo.ru/J4B9Q5E1X

47

[Mpaktuueckast pabora Ne 6.

https://m.edsoo.ru/E9X4K8F7W



https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/L0V7U6I6H

PellieHre 3KcrieprMeHTa/IbHbIX
3a7iau 1o TeMe «OCHOBHBIE
KJ/IaCChl HEOpraHWYeCKHx
CcoeIMHEeHU»

48

I'eHeTnueckasi CBA3b MeXAY
KJ/IaCCaMU HeOpraHuueCcKux
coeIMHEeHUM

https://m.edsoo.ru/HOUS5D6A0C

49

O06o011IeHME ¥ CHCTeMAaTH3alUs
3HaHUM

https://m.edsoo.ru/Q6GIN5L4B

50

KonTtposnrHast pabora Ne3 1o
TeMe "OCHOBHBIE K/1aCChbl
HeOpraHUYeCKux CoeIMHeHuM"

https://m.edsoo.ru/W6J7L5I5P

51

[TepBbie nonbITKK
K/IaCCU(YKALIM XUMUUECKUX
sneMeHTOB. [IoHATHE O rpynmnax
CXOZIHBIX 37IeMEeHTOB

https://m.edsoo.ru/R4S7M4MIN

52

[Teproanueckuii 3aK0H U
ITepuogrueckast cucrema
XAMUYEeCKHX 3jieMeHToB /1. U.
MeHngesneeBa

https://m.edsoo.ru/A1B9FOV6C

53

[Tepuogpl, TPyMIIbI, MOATPYIIIIEI

https://m.edsoo.ru/W301I6R2U

54

Crtpoenue atomoB. CocTaB
aTOMHBIX sifiep. V30TorbI

https://m.eds00.ru/C9Q9077Z3C

55

CTpoeHue 3/1eKTPOHHBIX
000/10UeK aTOMOB 37IEMEHTOB
[Tepuoanueckoii cuctemsi . U.
MeHpeneeBa

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTeprucTuKa XMMUUeCKOro

https://m.edsoo.ru/A9C319Z5W



https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/H0U5D6A0C

3/1eMeHTa I10 ero I0JI0KeHUIO B
[Tepuoanueckoii cucreme . U.
MeHpeneeBa

3HaueHue [leproaueckoro
3aKOHa /Il Pa3BUTUS HAYKU U

57 https://m.edsoo.ru/K3S31400V
npakTuku. [1. 1. MenzeneeB —
YUEHBIN, TIeZlaror ¥ TpaXkJjaHuH
Pe3sepBHbIi ypok. O60011[eHre 1
cUcTeMaTu3alya 3HaHui /

58 . 1 https://m.edsoo.ru/BOV1I4WGEA
Bcepoccuiickas npoBepoyHas
pabota
KonrposnbHast pabota Ne4 o
TeMe «CTpoeHHe aToMa.

59 Xumuueckas CBA3b» / https://m.edsoo.ruw/L2L.4K005Q
Bcepoccuiickas npoBepouHast
pabota
DJIEKTPOOTPULIATEeILHOCTD

60 pooTpHH https://m.edsoo.ru/S6R802X9B
aTOMOB XMMHUECKUX 3JIeMEeHTOB

61 HMonHag xumMuueckas CBSI3b https://m.edsoo.ru/R201T6L4S
KoBasieHTHas 1oJisipHas

62 p https://m.edsoo.ru/GON4H4J6F
XUMHUecKas CBSI3b
KoBasieHTHAas HeroJsipHas

63 P https://m.edsoo.ru/R5Q417S5K
XUMUYeCKas CBA3b

64 CreneHb OKUC/IeHUS https://m.eds00.ru/S8U9O0D4B
OKUCTUTeIBHO-

65 https://m.edsoo.rt/KOW2Q5Y1C
BOCCTAHOBUTE/IbHbIE pPeaKluu

66 OKUC/IUTEN U BOCCTAaHOBUTETU https://m.edsoo.ru/M3D0P4C9Y

67 Pe3epBHbIit ypok. O60011eHNe 1 https://m.edso0.ru/S2R4S8M7N



https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/K3S3I4O0V

cucremMaTusalyda 3HaHUI 110 TeMe
«CTpOEHI/Ie aToMa. XuMuueckas
CBSA3b»

68

Pe3epeHbIit ypok. O600IIIEHHE U
CHCTeMaTH3allys 3HaHUH

https://m.edsoo.ru/S1R1B1L.6Q

OBLIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68



https://m.edsoo.ru/S1R1B1L6Q

9 KV/IACC

Ne
n/n

Tema ypoka

KosinyecTBo uacoB

Bcero

KoHTpo/bHEBIE
padoThI

IIpakTH4yeckue
padoThI

Jara
HU3y4eHUs

O/1eKTPOHHBbIE U(POBHIe
oOpa3oBaTe/IbHBIE PeCypChI

[Teprogruecknii 3aKOH.
[Tepuosuueckas cucrema
XUMUUeCKUX 37eMeHToB /1. 1.
MengeneeBa

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEpPHOCTH B U3MEeHEeHUH
CBOMCTB XMMUYECKUX
3/1IeMEeHTOB [epBbIX TPEX
[1epro/I0B

https://m.edsoo.ru/VBK9C1C4R

Knaccudukauys u
HOMEHK/IaTypa HeopraHUYeCcKux
BeIIleCTB

https://m.edsoo.ru/Q9Y 1Y 7700

Bupl xumMrueckol CBsi3u U
TUIbI KPUCTA/UTUYECKUX
peléToK

https://m.edsoo.ru/R9T4R3J2H

KontponbHasi pabora Nel 1o
TeMe «[IoBTOpeHue u
yriy0neHure 3HaHUN OCHOBHBIX
pasziesioB Kypca 8 Kjacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccudukarys XuMuueckux
peaxLuii o pa3InyHbIM
NpU3HaKaM

https://m.edsoo.ru/H6L.106U80

ITonsTue o ckopocTu
XUMHUUecKoM peakuyd. [Tonsrue

https://m.edsoo.ru/Y8B8U8041



https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/W4Y5P2F9X

O 'OMOI'€HHBIX U IeTePOreHHbIX
peaKuuax

[ToHsiTHE O XMMHUUYECKOM
paBHOBecHU. PaKTOPBLI,
BJIVSIFOLLME Ha CKOPOCTh
XUMHUUECKOU peakLiy U
T10J1I0KeHVe XUMUYeCKOro
paBHOBeCHs

https://m.edsoo.ru/S5K8G2A3K

OKUC/TUTEeTLHO-
BOCCTAHOBUTEJIbHbIE PeaKl[uu

https://m.edsoo.ru/G9K901B1A

10

Teopust 3/1eKTPOIMTUUECKON
aucconmaiiui. CUibHbIE U
criabble 371eKTPOUTBI

https://m.edsoo.ru/BOO3F108F

11

VloHHble ypaBHeHUs peakLuii

https://m.edsoo.ru/HIN3L8Y7G

12

XuMHUUeCcKre CBOMCTBA KUCTIOT U
OCHOBaHUH B CBeTe
Tpe/iCTaB/IeHUH 00
3/1eKTPOJIUTUUECKOM
JIUCCOIMALIAN

https://m.edsoo.ru/T3G0X4B9I

13

XuMH4eckre CBOHCTBA CoJiel B
CBeTe Mpe/iCTaB/ieHni 00
3/1eKTPOJIUTUUECKOM
JIACCOIALIAN

https://m.edsoo.ru/S1P2W3Q2V

14

[ToHsiTHe 0 rUApOIU3e Coment

https://m.edsoo.ru/X9Q4S7R5D

15

O06o0011IeHMEe U CHCTEMAaTH3al[Us
3HaHUM

https://m.edsoo.ru/B3H9QOWON

16

[TpakTueckas pabora Ne 1.
«PellleHHe 3KCIIEPUMEHTATbHBIX

https://m.edsoo.ru/Y2CIM4K4K



https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/S5K8G2A3K

3a1a4»

17

KouTpospHast pabota Ne2 o
TeMe «IJIeKTPO/IUTHYeCKast
Jucconyanys. XvuMuueckue
peaxkLiiy B paCTBOpax»

https://m.edsoo.ru/A3E5Y 1K4F

18

OO0111ast XapaKTeprUCTHKa
rajoreHoB. XuUMHUUeCcKue
CBOMCTBA Ha rpuMepe XJiopa

https://m.edsoo.rw/L9Q3U2Z0U

19

Xnoposogopoz. CossiHas
KHCJIOTa, XUMAYeCKre CBOUCTBA,
rojlyueHue, NpuMeHeHue

https://m.edsoo.ru/VOY2L.8Y0S

20

[TpakTrueckast pabota Ne 2 110
TeMe «ITonyyeHue consiHOM
KUCJIOTHI, U3yueHUe eé CBOMCTB»

https://m.edsoo.ru/V405C7J3Y

21

BbIunC/IeHHs 110 ypaBHEHUSIM
XUMHUYECKHUX PeaKI[|H, eciiu
O/IMH 13 PeareHToB /JjaH B
MU30BITKE

https://m.edsoo.ru/R8ROJ1L5A

22

OOb111ast XxapaKTeprUCTUKa
sneMeHTOB VIA-rpyrirbl

https://m.edsoo.ru/USK5E8D0OV

23

AnnorpornHbie MoAUMUKALN
cepnl. HaxosxeHue cepbl U eé
coeZIMHeHU B TIPUPO/E.
XuMHUUeCcKre CBOMCTBA Cephl

https://m.edsoo.ru/P8X9L.2R2Y

24

CepoBofiopo/i, CTpoeHwue,
¢bu3nueckre U XuMHUJecKue
CBOIiCTBA

https://m.edsoo.ru/D1K1F5U6P

25

Oxkcuppl cepol. CepHast KACIOTA,

https://m.edsoo.ri/K2C0D1Y5W



https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/A3E5Y1K4F

(1)I/I3I/I‘-IECKI/IQ N XUMHW4YeCKue
CBOﬁCTBa, MMprUMEHEHHE

26

XHUMHUUeCKHe peakLjiy,
Jiexkaliyie B OCHOBe
MIPOMBILIJIEHHOTO Cr1ocoba
T0JTyYeHHs] CEPHOM KUC/IOTBI.
XuMHUUeCcKoe 3arpsi3HeHue
OKpY>Katolllel cpejibl
COeJIJMHeHUsIMU Cepbl

https://m.edsoo.ru/V6V8J2S2H

27

BbIuriciieHre MacCOBOM 10U
BBbIXO7Ia MPO/IyKTa peakiiun

https://m.edsoo.ru/TSH5M5C6Q

28

OO0r11ast XxapakKTepuCTHKa
371eMeHTOB VA-rpymnrsbl. A30T,
pacrnpocTpaHeHye B TIPUpPO/e,
¢dusnueckre 1 XUMHUUECKHe
CBOMCTBA

https://m.edsoo.ru/J9X6K5E5P

29

AMMHUak, ero ¢usnueckre u
XUMHUEeCKHUe CBOMCTBA,
roJiyueHye U IpUMeHeHue

https://m.edsoo.ru/A2J3E5I5U

30

[MpakTryeckast pabora Ne 3 1o
TeMe «Ilo/syueHre ammuaka,
H3yueHHe ero CBOMCTB»

https://m.edsoo.ru/H8ABAS5G8V

31

A30THasl KUCJIOTa, eé
(bu3nyeckre U XUMHUeCcKre
CBOMCTBA

https://m.edsoo.ru/A4S5F4U0M

32

Vcnosib30BaHye HUTPATOB U
CoJiell aMMOHUS1 B KauecTBe
MHUHepaJIbHbIX y100peHu .

https://m.edsoo.ru/G7Y4Q1J6P



https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/V6V8J2S2H

XuMHUUeCcKoe 3arpsi3HeHue
OKpY>Katol1iei cpefibl
COeZIMHEeHUSIMU a30Ta

33

Docpop. Okcug pocdopa (V) u
tdocdopHas Kucora,
¢busnyeckre U XUMUUECKHe
CBOWCTBA, M0J/IyuyeHre

https://m.edsoo.ru/Q5BOG1N3R

34

Wcnonb3oBanue pocdatos B
KayeCcTBe MUHEPAJIbHBIX
yao0OpeHuii. 3arpsisHeHue
TIPUPOJHOM cpe/ibl hochaTaMu

https://m.edsoo.ru/M4G5H1P30

35

Yrnepog, pacripocTpaHeHve B
ripupoje, huznueckre u
XUMHUUeCKUe CBOMCTBa

https://m.edsoo.ru/A9C8F1A41

36

Okcyjp! yriepoga, Ux
¢bu3nueckre U XuMHUYeckKue
CBOMCTBA. JKOJIOTHYeCKHe
1po0JieMbl, CBSI3aHHBIE C
okcugom yriepoga (IV)

https://m.edsoo.ru/P6U7M4K9T

37

YronbHas KMCJ/I0Ta U €€ Comu

https://m.edsoo.ru/T501S0F1T

38

[TpakTrueckast pabota Ne 4 110
Teme "[losiyueHune yrieKucaoro
raza. KauectBeHHas peakijys Ha
KapOoHaT-uoH"

https://m.edsoo.ru/P6WIW6EA4C

39

HepBOHaqaanMe TOHATUS 00
OpraHM4YeCKuX BeleCTBAX KdK O
CoeJMHEHUAX yrjiepoda

https://m.edsoo0.ru/G506H6X1E

40

KpeMHuii 1 ero coefijuHeHus1

https://m.edsoo.ru/S2F3724G3N



https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/Q5B0G1N3R

41

[TpakTrueckast pabota Ne 5.
Perrenvie sKcriep¥MeHTa/IbHbIX
3a/1au 110 TeMe «BarkHelIie
HeMeTasl/Ibl ¥ UX COeJMHEeHUsI»

https://m.edsoo.ru/YS8B8R2E1J

42

KouTtposbHast pabota Ne3 1o
TeMe «BakHewIie HeMeTa bl
Y UX COe/IUHEHUSI»

https://m.edsoo.ri/K1E4W5F5D

43

OO0111ast XapaKTeprUCTHKa
XUMHUUECKUX /IEMEHTOB —
MeTasIoB. MeTanmueckas
CBSI3b U MeTajyTndeckast
KpPUCT/VINYECKAs peLléTKa.
®du3nueckKre CBOMCTBA MeTaslJIOB

https://m.edsoo.ru/Q5M8X37Z6L

44

XyWMHUUeCKre CBOMCTBA
MeTaJlJIOB. DJIEKTPOXUMUYECKUI
PSiZ, HallpsDKeHUH MeTaslioB

https://m.edsoo.ru/M7GOF6W6K

45

OO0111e criocoObI TTOTyUeHUsT
MeTa/u10B. CruiaBbl.
BrbIunicieHus 1o ypaBHeHUSIM
XUMHUUECKUX peakLv, eciv
OJIUH W3 PeareHTOB CO/IeP>KUT
rpuMecH

https://m.edsoo.ru/F9S7U4G5C

46

[ToHsATHE O KOPPO3UU MeTaJI/IOB

https://m.edsoo.ru/U4T6B8L.6C

47

[Ile1oyHbBIE METATBI

https://m.edsoo.ru/ESNOF6H7A

48

OKCI/I,E[LI W TUAPOKCHU/bI HATPUA
1 KaJ/1ud

https://m.edsoo.ru/Q5F4A870U

49

[[lesiouHO3EeMeETbHBIE MeTallIbl —
KanbI[Ui U MarHUi

https://m.edsoo.ru/R9G4H2L5S



https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Y8B8R2E1J

BakHeliive coeJuHeHUsI

50 https://m.edsoo.ru/B5SB6SOF6R
Ka/TbLIUSI
O6001LIeHMe U CUCTeMaTU3aLus

51 Hj 1 https://m.eds00.ru/Z8S2E1Y6W
3HaHUM
JKECcTKOCTh BOJBI U CIIOCOOBI eé

52 A https://m.edsoo.ru/U4F1V1P9K
yCTpaHEHUsI
[TpakTryeckast pabora Ne 6 10

53 Teme "JKECTKOCTb BOZBI U https://m.edsoo.ru/TEE9U2I3W
MeTO/bl eé ycTpaHeHus"

54 AmroMuHUN https://m.eds00.ru/O2U1T4S00
AwmdoTepHbIe CBOMCTBA OKCHUIA

55 orep A https://m.edsoo.ru/T7Z619U3S
Y TUJIPOKCH/IA

56 Keneso https://m.edsoo.ru/I2ROK4COE
OKCHUZIBI, TUAPOKCHIBI U COJTA

57 A AP A https://m.edsoo.ru/U2B9I3V0Q
xene3sa (II) u xenesa (I1I)
O00011[eHYe U CUCTeMaTH3aLis

58 Hj 1 https://m.edsoo.ru/W6NOHS8L7X
3HAHUU
[TpakTrueckast pabora Ne 7.
PermieHue 5KCriepUMeHTaTbHBIX

59 . https://m.edsoo.ru/J1IM4T7L4X
3a/1au o Teme «BakHew1le
MeTa/l/Ibl ¥ UX COeJUHEHUS»
BbIunC/IeHHs 110 ypaBHEHUSIM
XUMHUECKUX peakLui, ecyii
O/IMH W3 PeareHToB JlaH B

60 M30BITKE WIH COJIEPKUT https://m.eds00.ru/F2G001YOK

rnpuMecu. BeiuncieHus
MacCCOBO# [I0/IA BbIXO/a
MPOJYKTa peakuu



https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/B5B6S0F6R

O06o006111eH1e ¥ cCTeMaTH3al[s

61 . 1 https://m.edsoo.ru/W9F8SE9L 5N
3HaHUl
KouTpospHast pabota Ned o

62 TeMe «BakHelIlne MeTa/UIbl U 1 https://m.edsoo.ru/F1EOK9H7N
HUX COeMHEHUS»
BeiliecTBa 1 MaTepuasbl B

63 . . P 1 https://m.edsoo.ru/T4P9U7D4B
TIOBCe/JTHeBHOM YKHU3HU UeIoBeKa
XUumuyeckoe 3arpsi3HeHue

64 . 1 https://m.edsoo.ru/COU700M3X
OKpY>Karollleid cpejibi
Posip xumMuu B peliieHuu

65 P 1 https://m.edsoo.ru/K9X9A8TOM
9K0JIOTUYECKHUX TTPOOIeM
PesepBHblii ypok. O000II[eHNe U

66 P yp ?—l 1 https://m.edsoo.ru/T5K5V6J3C
CcHCTeMaTH3al[ysl 3HaHUM
PesepBHbIil ypok. O600II[eH1e U

67 P yp ‘],Jl 1 https://m.edsoo.ru/Y2B8C4H2E
CHUCTeMaTH3arys 3HaHUH
PesepBHbIi ypok. O000II[eH1e U

68 P yp \],Jl 1 https://m.edsoo.ru/B3P1R2T3V
CcHUCTeMaTH3arys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/B3P1R2T3V
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/W9F8E9L5N




ITPOBEPAEMBIE TPEBOBAHUSA K PE3Y/IBTATAM OCBOEHUSA

OCHOBHOU

OBPA30OBATEJ/IbHOM ITPOI'PAMMBI

8 K/IACC

Kop
NpoBepseMoro
pe3y/jbTara

IIpoBepsiemble MpegMeTHbIe Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 0011iero o0pa3oBaHusA

1

[To Teme: «IlepBoHauasbHbIe XUMUUECKHEe TIOHATHUS»

1.1

pPacKpbiBaTh CMBIC/I OCHOBHBIX XWMWUYECKUX TIOHATHW: aToM,
MOJIeKyJ/ia, XMMUUECKUM 371eMeHT, TIPOCTOe BellleCTBO, CJIOXKHOe
BellleCTBO, CMeCh (OJHOPOJHAasi YW HEOJHOPOJHasi), BaJe€HTHOCTb,
OTHOCHTEe/IbHAsi aTOMHasi M MOJIeKyJisipHasi Macca, KOJMYeCTBO
BellleCTBa, MOJIb, MOJISIPHasi Macca, MaccoBasi JI0Jid XUMHUUYEeCKOTo
3/IeMeHTa B COeIMHEHUH, MOJIIPHBIA 00BEM, XUMUUeCKast pPeakliiys,
K/JacCu(puKalys  peakUUi: peaklUUd COeJUHEHMs, peaKLUU
Pa3/IOKeHUs], peakIMK 3aMellleHus], peaklud OoOMeHa, 3K30- U
9H/I0TepMHUYECKHe peaKlid, TeryioBod 3¢ heKT peakijuu, pacTBOp,

MaccoBasi 10Jis BelljeCTBa (TIPOLIeHTHasi KOHLIeHTpalusi) B pacTBOpe

1.2

W/IJTIOCTPHUPOBATE B3dWMMOCBA3b OCHOBHBIX XHUMHWYECKHUX TIOHATUU U

TMPUMEHSATDL 3TU MMOHATHUA ITPU OITMCAHWHU BEILIECTB U UX HPEBpaLLIEHI/Ii/JI

1.3

HCIO0J/Ib30BaThb XUMHUUECKYHO CHMMBOJIMKY AJid1 COCTABJIEHUA ¢)OpMy1'[

BellleCTB U YPaBHEHUH XUMUYECKUX peakLyi

1.4

PaCKpbIBaTb CMBICJI 3dKOHOB COXpPdHEHHsA MdACChbl BeIeCTB,
MOCTOAHCTBA COCTdBd, dTOMHO-MOJIEKY/IADHOI'O Y4Y€HHs, 3dKOHa

Agorazpo

1.5

orpefiejidTb BAJIEHTHOCTb dTOMOB 3JIEMEHTOB B 6I/IHaprIX

CcoeIMHEeHUSIX

1.6

KJ'IaCCI/I(l)I/II_[I/IPOBaTb XUMHYEeCKHEe peaklnuu (HO Uuciy M COCTaBy

yUaCTBYHOIIMX B PeakLUU BeleCTB, 110 TeIOBOMY 3P QeKTy)

1.7

BBIUMCJIATD OTHOCUTE/IbHYI0 MOJIEKYJISIDHYI0 U MOJIIDHYHO MacChl

Bell|eCTB




1.8

BbIUUC/IATE MaCCOBYHO AOJ/IF0 XMMHUUYECKOr'o 3JIEMEHTa I10 (I)opMyne

coeJluHeHwUs,

1.9

BBIUNC/IATE MACCOBYIO JOJIKO BellleCTBd B paCTBOpe

1.10

TIPUMEHSITh €CTeCTBEHHOHAYUYHbIE METO/Ibl [T03HAHUSI — HabJTFo/IeHue,
v3MepeHHe, MOJe/MpOBaHUe, SKCIlepUMeHT (peasibHbIA U

MBbICJIEHHBIN )

[To Teme: «BakHeli1l1Me Npe/iCTaBUTe/IM HEOPraHUUeCKHX BeleCTB»

2.1

PacCKpbeIBaTb CMBIC/I OCHOBHBIX XHWMHUUYECKHX TTOHSITHM: OKCH[,

KHC/10Ta, OCHOBAHHKE, COJIb

2.2

orpefiesisiTb NPUHA/|IE)KHOCTh BeIeCTB K OMpe/ieIeHHOMY KJaccCy

coeiuHeHU 110 popMyiam

2.3

K/IaCCU(ULIMPOBATh HEOPTaHUUYECKe BeljecTBa

2.4

XapaKTepu3oBaTh (OMHUCHIBATh) OOIL[Me XWUMUYeCKHe CBOMCTBA
BellleCTB pa3/IMUHbIX K/IaCCOB, MOATBEPK/Jas ONKUcaHue NpUMepaMu
MOJIEKY/ISIDHBIX ~ YPaBHEHHMH  COOTBETCTBYIOLIMX  XUMHUECKUX

peakLuii

2.5

IMPOrHO3MPOBATH CBOMCTBa BelleCTB B 3dBUCHMMOCTH OT MHX
KaueCTBEHHOr'o COCTdBd, BO3MOXXHOCTH IIPOT€KdHUA XUMHUECKUX

HpeBpaH_IEHI/Ii/JI B PA3/IMYHbLIX YCIOBUAX

2.6

C/leIoBaTh TIpaBW/IaM  TIOJIb30BAHUSI XUMHUECKOW TIOCYZOH W
nabopaTopHbIM 000pyZOBaHWEM, a TaK)Ke TpaBWUaM oOpalleHus: C
BeIlleCTBAaMH B COOTBETCTBUU C WHCTPYKLUSMH T10 BBITOJTHEHHIO
nmabopaTOPHBIX XUMHUECKHX OIBITOB I10 TIOyYeHUI0 U COOMpaHUIO
razoobpasHbIX BeljecTB (BOZOPO/A M KHUC/IOPOZa), IPUrOTOB/IEHHUIO
pacTBOpPOB C OIpeZle/IEHHONW MacCOBOM [j0/eil pacTBOPEHHOTO
BeI[eCTBa, TJIAHUPOBaTh U TIPOBOJUTH XMMHUUECKHE SKCIIEPUMEHTHI
10 pacrio3HaBaHUIO PACTBOPOB IIje/ioueil W KHUCIOT C TIOMOLIbIO

VMH/UKATOPOB (/1akMyc, (heHOdTanenH, METUIOPAHX U [IpyTrUe)

2.7

MIPOBO/IUTH PACUéThI 10 YPAaBHEHUIO XMMHUUECKOU peakLiiu

[To Teme: «Ilepmopnueckuii 3akoH W [lepuopuueckasi cucrema
xumuyeckux sjemMeHToB [I. . MeHpeneeBa. CTpoeHKHe aTOMOB.

Xumuueckas CBsI3b. OKHUC/IUTE/TbHO-BOCCTAHOBUTE/IbHbBIE peaknumn»

3.1

PaCKpbIBaTb CMBIC/I OCHOBHBIX XUMHWUYECKUX TIOHSTHM: AAPO aTOMa,

5/IEKTPOHHBIM C/I0M atoma, aToMHas opOuTanb, pajluyC aToma,




XUMUUecKasi CBsI3b, MOJIIpHAasi U HeMoJsipHasi KOBaJleHTHasi CBSi3b,
3/IeKTPOOTPULIaTeIbHOCTh, WOHHasi CBSI3b, WOH, KAaTWOH, aHWOH,

CTerieHb OKHCJ/IEHUA

3.2

KJ'IaCCI/I(l)I/IL[I/IPOBaTb XUMHUeCKHre 3/71eMeHThI

3.3

OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyto popmy [lepuoanueckoit
CUCTeMbl XWMHUYECKHX 3/IEMEHTOB: pa3/inyarh IOHATUS «IJIaBHas
noarpymmna (Arpynma)» W «mnobouHasi moarpynma (Brpyrma)»,

«MaJible» U «0O0JIbIIIE» rnepuoanl

3.4

packpeiBaTb cMmbIci Ilepuoguueckoro 3akoHa /[I.M. Menpeneesa:
JIeMOHCTPUPOBaTb [NOHMMaHWe IepUOAUYeCKOM  3aBUCUMOCTH
CBOWMCTB XMMMUECKUX 3JIEeMEHTOB OT WX T[OJIOXKEeHUsl B

[Tepuoguueckoyi cucreme

3.5

COOTHOCUTh  0003HaueHWs, KOTOpble UMETCI B  Tabmuile
«ITeprognueckass  cucremMa  XuUMHUYecKux  snementoB  [.N.
MeHeneeBa» C YUC/IOBBIMU XapaKTePUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYeCKUX 37eMeHTOB (cocTaB U 3apsj sjpa, obiee uMCIO

5/IEKTPOHOB U pacripe/iesieHre UX 110 3/1eKTPOHHBIM C/I05IM)

3.6

oripefie/idATb  CTeIIeHb  OKHC/IEHWA  3J/IEMEHTOB B 6I/IHapHLIX

COoeZIMHEeHUSIX

3.7

ornpenesiaTb BUL XAMHUYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaH) B

HEOPraHn4eCKUXx CoeJUHEHUAX

9 K/IACC

Kop
npoBepseMoro
pe3y/bTara

IIpoBepsiemMble NMpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHA 0CHOBHOM
o0pa3oBaTe/jIbHOM MPOrpaMMbl 0CHOBHOT0 0011iero o6pa3oBaHusA

1

I1o Teme: <<BEU_IECTBO N XUMHWUYEeCKas peaKuusa»

1.1

PaCKpbIBaTh CMBIC/T OCHOBHBIX XHMHUECKWUX TOHSTHUN: pacTBOP,
3JIEKTPOJIUThI, HE3JIEKTPOJIUTEI, 3JIEKTPOJIUTHUECKAsT JUCCOLIHALIS,
peaki[ui MOHHOTO OOMeHa, KaTaau3aTop, XMMHUYeCKOe PaBHOBeCHE,
obpaTtrMblie u HeoOpaTuMbIe PeaKI[iu,
OKHC/TUTEe/TbHOBOCCTAaHOBUTE/TbHBIE peakiyy, OKHC/TUTE b,
BOCCTAaHOBUTE/Ib, OKHC/JEHHE U BOCCTAHOBJIEHHWE, aJ/UIOTPOTIHS,

ambOTepHOCTb, XWMUUeCKass CBs3b (KOBaJIeHTHasi, MOHHas,




METaJ'IJ'II/I‘-IeCKaH), KPpUCTA/I/IMYEeCKas pELLIéTKa, CIlJIaBbl, CKOPOCTb

XUMUYECKOM peakLuu

1.2

W/IJTIOCTPHUPOBATE B3dWMMOCBA3b OCHOBHBIX XUMHWYECKHUX TIOHATUN U

TMMPUMEHSATDL 3TU MMOHATHUA ITPU OITMCAHWHU BEIECTB U UX HPEBpaLLIEHI/Iﬁ

1.3

COCTaBJISAITb YPaBHEHUs 3JIEKTPOJIMTUUECKOW AWCCOLMALMA KUCIIOT,
1le/I0Yer YU COJeM, TOJIHble M COKpAléHHble ypaBHEHUS peakLUu

UOHHOTr0 0OMeHa

1.4

PaCKpPBIBATh CYIIHOCTb OKUC/TUTE/IbHO-BOCCTAHOBUTEJ/IBHBIX peaKL[Hﬁ

TIOCPe/ICTBOM COCTaBJIeHUsI 37IEKTPOHHOTO OanaHca 3TUX peakL{ui

1.5

MIPOBO/IUTH PACUETHI 10 YPAaBHEHUIO XMMHUUECKOU peakLiiu

ITo Temam: «HemeTanmnbl U UX CcoeuHEeHUs» U «MeTasibl U WX

CoeIMHEHU S

2.1

XapakTepu3oBaTh  (OMMChIBaTh) oO0mMe U crneuydUyeckue
XUMUYeCKHe CBOMCTBA MPOCTBIX U CIOXKHBIX BEILeCTB, MOITBEPK/Aast
OIMCaHWe TIPUMEpPaMU MOJIEKY/ISIPHBIX M HWOHHBIX YPaBHEHUH

COOTBETCTBYIOLUX XUMHNYECKUX peaKI_H/Iﬁ

2.2

COCTaBJISATh ypaBHEeHHs peakLvid, O TBeP K1aroIUX CyllieCTBOBaHHe

reHeTHUeCKOM CBSI3U MEXAY BelleCTBaMHU PAa3/IMYHBIX KJ/IdCCOB

2.3

MPOTHO3UPOBAaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX CTPOEHMUS,
BO3MOXXHOCTH MPOTeKAHUsI XUMUUeCKHX MPeBPall{eH1i B Pa3/IMUHBIX

YCIOBUSIX

2.4

C/lefioBaTh TIpaBU/IaM  T0/Ib30BaHUS XMMHUYECKOH TIOCY/IoN |
naboparopHeIM 060pyZIOBaHHEM, a TaK>Ke TpaBUaM OOpaltieHus C
BeIIleCTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMHM T10 BBITIOJTHEHUIO
71ab0OpaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUI0

ra3000pa3HbIX BellecTB (aMMHaKa M yrIeKUC/I0ro Ta3a)

2.5

TIPOBOJUTh PEeaKLWH, TOJTBEPKJAIOIIMEe KaueCTBEHHBIH COCTaB
Pa3/MUHBIX BeIeCTB: PACMO3HABaTh OIBITHBIM IyTEM XJIOPU/-,
Opomuza, woaua, KapboHaT, Qocdar, cummkar, Cysbdar,
T'UJPOKCHUAMOHBI, KaTUOHBI aMMOHMSI, MOHBI U3yUYeHHBIX METaslIOB,

MPUCYTCTBYIOLLIME B BOAHBIX PACTBOpPaxX HEOPraHUUeCKHX BelleCTB

[To Teme: «XuMus U OKpysKaroljas cpesa»

3.1

pacKpbIBaTb CMBIC/I OCHOBHBIX XUMHUeCcKMX mnoHsaruu: IIJK

BeleCTBa;, KOPpO3us MeTa/1J710B




3.2

MIPUMEHSTh OCHOBHBIE OIEpALlMH MBICJUTEIBHON JesaTe/IbHOCTH —
aHa/M3 W CUHTe3, CpaBHeHWe, 0000IIeHre, CHCTeMaTU3alMIO,
BbISIB/IEHWE TIPUUMHHO-C/IE[ICTBEHHBIX CBSI3eM — 11 W3YyUeHust
CBOMCTB BEILECTB U XUMHUECKUX DPeaKI[Uii; eCTeCTBEHHOHAyUHbIe
METOZbl TI03HaHUs — HaOJo/IeHre, W3MepeHue, MO/eUPOBaHUe,

9KCIiepuMeHT (peasibHbIN U MbIC/IEHHBIN)




ITPOBEPAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

8 KV/IACC

Kopg,

IIpoBepsieMblil 3/IeMeHT COjiep>KaHUA

1

HEPBOHaquJII)HI)Ie XUMHYeCcKHre 1nOoHATHUA

1.1

[Ipegmer xumuu. Ponb XMMUM B KU3HU YeloBeKa. XUMHUS B CUCTeMe HayK.
Tena u BeljecTtBa. PuU3nuecKre CBOWCTBA BellleCTB. ArperaTHoe COCTOSIHHE

BeIl|eCTB

1.2

[ToHsITHE O MeTOZlaX MO3HaHUS B XUMUH. UHCThIe BeljecTBa v cMecH. Crioco0bl

pasfieneHusi cMeceu

1.3

ATOMBI U MO/JIEKY/JIbI. Xumuueckre 3aeMeHTbl. CHMBO/bI XUMHUUECKHX

371eMeHTOB. [IpocCThie U c0XKHbIe BellecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHHe

1.4

Xumunyeckasi popMysia. BaneHTHOCTb aTOMOB XMUMUYECKUX 3/IEMEHTOB. 3aKOH
MOCTOSIHCTBA  CcocTaBa  BewlectB. OTHocWTenbHasg aToOMHas — Macca.
OtHocuTenbHasg MoJieKy/spHasi Macca. MaccoBasi [0/l XMMHYeCcKOoro

3J/IeMeéHTa B COeJMHEeHHNHN

1.5

KomnuectBo BeiwectBa. Mosib. MosisipHas Macca. B3anMocCBsI3bp KOJIMUeCTBa,
MacChbl M uWC/ja CTPYKTYPHBIX €JWHMIL] BelllecTBa. Pacuétbl mo (opmysiam

XUMHNYeCKHX COE,E[I/IHEHI/Iﬁ

1.6

dusnyeckre U XUMUUECKUe siBJieHUsl. XUMUUYecKasi peakiusi U eé Tpu3HaKu.
3aKOH  COXpaHeHMsl ~ MacChl  BeIllecTB. XHUMHYeCKHe  ypaBHEHUS.
Knaccudukaimss  XUMUUeCKMX — peakluil  (COoeJuWHEHHs, pa3/ioyKeHUs,

3amelijeHus1, 0OMeHa)

1.7

XUMUYEeCKUM 9JKCIIePUMEHT: 3HAaKOMCTBO C XUMHYeCKOW TMOCy[ou, C
MpaBWIaMHy pabOTHI B TaOOpPaTOPUM U ITPUEMaMU 00pall[eHus C TabopaTOPHBIM
obopyJoBaHueM, W3yuyeHHE W OIMCaHWe (QU3MUECKUX CBOUMCTB 00pasijoB
HeopraHWuecKuX BelecTB, HabsrofieHue ¢u3nMUeckux (T/1aB/ieHHe BOCKa,
TasiHUe JIb/la, paCTUPAHUE caxapa B CTYITKe, KUTIeHWe W KOHZIeHCal[|s BO/Ibl) U
XUMUUeCKUX (TOpeHWe CBeud, [IpOKa/iMBaHWe MeJHOM TIPOBOJIOKH,
B3aMMO/IEMICTBHE MeJjla C KHUC/IOTOW) SIBJIEHWM, HaO/o/eHrHe W OIMMCaHHe
MPU3HAKOB TIPOTeKAHUsS XUMHUUYECKUX Ppeaklui (passjio’keHue —caxapa,
B3aMMO/JIEMCTBHE CEPHOW KHC/IOTBI C XJIOpUJOM Oapusi, pas/io’keHHe

ruapokcuia Megu(1l) mpu HarpeBaHNWM, B3aUMOZEMCTBYE JKejie3a C paCTBOPOM




com megu(Il), usyuenue criocoboB pa3zesieHus CMecei (C MOMOIIbI0 MarHUTa,
¢bunbTpoBaHUe, BbIlapUBaHUe, AUCTUIALIMS, XpoMaTorpadus), poBeeHre
OUMCTKM TIOBAapeHHOM coyiu, Hab/oZileHne U OfucaHue pe3y/bTaToB
TNIPOBe/IeHUsI OTIbITa, WI/IFOCTPUPYIOLEro 3aKOH COXpaHeHUsI MacChl, CO3/laHue

Mo/iesiel MOeKyJ1 (11apoCTepKHEeBbIX)

Bakneiiiye MpeacTaBUTe/IM HEOPraHNMYeCKUX BeLeCTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3jyxa. Kucinopog — 371eMeHT M MpoCToe
BelllecTBO. Haxo)KeHre KUC/Iopo/a B MpUpoje, pusnyeckue U XUMUYecKue
cBoticTBa (peakiuu ropenus). Okcupl. [IprMeHeHre Kuciopoga. CriocoObl
ToJTyYeHUs1 KUCIOpoZAa B abopaTopuy M TMPOMBILLIEHHOCTH. KpyroBopoT

Krcnopoza B npupoge. O30H — anaoTponHas MoguduKaus KUCI0poa

2.2

TeryioBoil 3¢¢dekT XMMUUeCKOW peaklMd, TePMOXHMMHUECKHe ypaBHEeHWUs,
5K30- ¥ HJ0TepMUYecKre peakluu. TOM/IMBO: yrojb U MeTaH. 3arpsisHeHue

BO3/lyXa, yCHU/IeH’e TIaDHUKOBOTO 3¢ ¢eKTa, pa3pylieHre 030HOBOTO C/I0sI

2.3

Bogopoa — anemMeHT 1 mpocTtoe BelriecTBO. HaxoxkzeHre BOAOpoOZa B IPUpPO/IE,
bu3rueckie M XMMHUECKWEe CBOKMCTBA, TPUMEHEHHe, CIOCOOBbI TOTyUeHusl.

Kucnote! u coma

2.4

MonsipHbiii 00BEM ra3oB. PacuéThl 110 XMMHUUECKIUM ypaBHEHHSIM

2.5

dusnyeckue CBOMCTBAa BOAbl. Boga kak pactBopurens. PacTBOpEL
HacelmmieHHble ¥ HeHachbIlLeHHbIe PaCTBOPLI. PaCTBOPUMOCTS BelljeCTB B BOZe.
MaccoBasg [0/ BellecTBa B pacTBope. XUMHUYECKHe CBOWCTBA BOJBI.
OcHoBaHus1. Posib pacTBOpOB B NpUpOZie U B XKU3HU uejioBeKa. Kpyrosopor
BOAbl B TMpUpOJe. 3arpsisHeHHWe TMPUPOJHBIX BOZ. OXpaHa W OYMCTKa

MIPUPOJHBIX BO,

2.6

Krnaccudukaiys HeopraHuueckux coefvHeHuid. Okcuabl. Knaccudukatiust
OKCH/IOB: coJjieoOpa3yroiiye (OCHOBHbIE, KHC/IOTHBIE, aMdoTepHble) U
Heconeobpa3yrone. HomeHK/1aTypa OKCHOB. du3nueckre U XUMHUECKHe

CBOMCTBA OKCH/OB. HOJ’Iy‘-IEHI/Ie OKCH/ 0B

2.7

OcHoBanus. Kraccudukalyss OCHOBaHMIA: IIENIOUM W HepacTBOPUMBIe
ocHoBaHus1. HoMeHK/1aTypa ocHOBaHWH. ®u3nueckre U XUMUYeCKHe CBOHMCTBA

ocHoBaHwuii. [TosyueHre OCHOBaHUM

2.8

Kucnotsl. Knaccugukauysa kucinor. HomeHnknatypa kucnot. dusnueckue u
XUMUYEeCKHe CBOWCTBAa KUC/IOT. Psp aktuBHOCTM MeTa/uioB H.H. Bekertosa.

[Tonyuenue KucioT

2.9

Comm. HomeHknarypa coneii. du3nyeckde U XMMHAYeCKHe CBOWCTBA COJIEH.




[Tonyuenue cosei

2.10

I'eHeTHuUecKast CBSI3b MeXAy Ki1dCCdMHU HEOPraHUYeCKHUX COEAHHEHHFI
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XVMMUYeCKUil JKCIIepUMEHT: KauyeCTBeHHOe OIpejiefieHde  COZep KaHUst
KHCJIOPOZIA B BO3/yXe, MOaydYeHHe, coOMpaHye, pacrio3HaBaHUe W M3ydeHHe
CBOMCTB KMCJIOPO/ia, HAab/It0ieHre B3auMO/IeNCTBYS BellleCTB C KUCI0POZOM U
yCJIOBUSI BOSHUKHOBEHUSI U MpeKpallleHsl TopeHus (1oXkapa), 03HaKOMJIeHHe C
oOpa3llaMy OKCH/IOB U OIMCaHWe MX CBOMCTB, TO/y4yeHHe, coOupaHue,
pacrio3HaBaHUWe U M3yueHHe CBOMCTB BOJopoJa (ropeHue), B3auMo/elCTBre
BOJOpOAA C OKCHJOM meu(1I) (BO3MOXKHO WCIO/Ib30BaHKe
BH/IeOMaTepHasioB), Hab/oJeHe 00OpaslioB BelljeCTB KOJIMYeCTBOM 1 MOJib,
Ucc/efioBaHe  OCOOEHHOCTeH  pAacTBOPEHHWS] BEIIeCTB C  PA3/IMUHOU
pPacTBOPUMOCTBIO, TPUrOTOBJIEHWE DAaCTBOPOB C OMpefie/léHHOM MacCOBOM
Jlojieli pacTBOPEHHOTO BellleCTBa, B3aUMO/IEMCTBUE BOAbI C MeTasylaMu
(HaTpyeM U KajbleM) (BO3MOXXHO MCIOJIb30BaHUE BHUAEOMaTepuasoB),
orpefieJieHMe pacTBOPOB KUC/IOT U IjeJioueld C TMOMOILbI0 HWHJUKAaTOPOB,
ucciaesoBaHre 00pa3lioB HEOPraHWYEeCKHWX BeIIeCTB Pa3lMYHBIX KJIaCCOB,
Hab/ofleHe W3MeHeHUsI OKPACKM WHJUKAaTOPOB B pacTBOpax KHC/IOT U
1iesi0uer, usydyeHue B3aumogenctsus okcuaa meau(1l) ¢ pactBopom cepHou
KUACTOThI, KHUCJIOT C MeTa/UlaMHd, peakLuid HeWTpaausaluu, ToaydyeHue
HEpPACTBOPUMBIX OCHOBaHWM, BbITECHEHHE OJHOr0 MeTa/ula JpYTrUM U3
pacTBopa COJY, pellieHre SKCIIePUMeHTaIbHBIX 3a/lau 1Mo TeMe «BakHeliiive

KJIaCChl HEOPTaHUUYECKHX COeMHEHNI»

[Tepuoaunueckuii 3aKoH U Ileproanueckas cucTeMa XMMUUECKUX 3/1EMEHTOB
O.N. MenpeneeBa. CTpoeHre aTOMOB. XUMHUecKasi CB3b. OKHUC/IUTe/IbHO-

BOCCTaHOBHTEJ/IbHbIE PedKLIMH

3.1

[TepBble MOMNBITKM KIaCCU(UKALMM XMMUYeCKHUX >jeMeHTOB. [loHsTHe o
IpyIIax CXOJHBIX 371eMeHTOB (IjeJIOUHble U 1{eJI0UHO3eMe/IbHble MeTaslbl,
rajoreHbl, WHEpTHbIe Ta3bl). DJeMeHThl, KOTOpble 00pa3yioT am¢oTepHbIe

OKCH/IbI U TUAPOKCUIbI

3.2

[Tepuognuecknii 3akoH. [lepuognueckass cucTeMa XWUMHUYECKUX 3/IEMEHTOB
OU. MengeneeBa. KopoTkonepuojHasi W [JWHHONEPUOJHAas (POPMBbI
[Tepyoanueckoid cucTeMbl XUMUUeCKMX 3nemeHToB [I.M. MeHzeneeBa.
[Tepuoabl u rpynmbl. PU3NUECKUM CMBICT TIOPSIKOBOTO HOMEpa, HOMEDPOB

nepuo/ia v rpynmbl 371eMeHTa

3.3

Crtpoenue aromoB. CocTaB aTOMHBIX sziep. M3oTonsl. OnekTpoHbl. CTpoeHue




5JIEKTPOHHbIX 000/10ueK aTOMOB IepBbIX 20 XUMHUECKMX 3/1eMEHTOB
[Tepropnueckon cuctemsl [1.V1. MengeneeBa. XapakTepucThKa XUMHAYECKOTO

371eMeHTa 10 ero rnosioxkeHuto B [lepuoguueckoii cucreme /1.. MeHeneeBa

3.4

BBKOHOMEPHOCTI/I HU3MEHEHUA pajuyCa aTOMOB XWMHWUYECKUX 3JIEMEHTOB,
MeTa/VIMUeCKUX YW HeMeTa//TMYeCKUX CBOMCTB IO rpymnrmaM " IMepuoadm.
3HaueHMe HepI/IO,Z[I/IquKOI‘O 3dKOHd U HepHOAHQECKOﬁ CHUCTeMbI XUMHUUYeCKHUX

3/IeMeHTOB /Il pa3BUTHSI HayKU U NpakTUKU. .M. MeHJeneeB — yuéHbIi U

rpaklaHH

3.5

Xumuueckass CBsI3b. KoBaneHTHas (HOJIHpHaH nu HEHOJ'IHpHaH) CBA3b.

BHEKTPOOTPI/IL[(:ITGIII:HOCTI) XUMHUECKUX 3/1eMeHTOB. IOHHasi CBSI3b

3.6

Crenenb okucaenus. OKUC/IUTe/TbHOBOCCTaHOBUTETLHEIE peaKLH. HPOHECCI:I

OKHCJIEHUSI U BOCCTaHOB/IeHUs. OKHC/INTe/IN U BOCCTaHOBUTE/IU

3.7

XUMHUYeCKU 3KCIIepUMEHT: H3ydeHHe 00pas3ljoB BeIIeCTB MeTa/UIOB |
HeMeTasl/IOB, B3aMMO/IeHCTBHe T'M/POKCH/A LIMHKA C pacTBOpaMU KUC/IOT U
11le/104eid, IpoBe/ieHre OIbITOB, U/TFOCTPUPYIOIIUX PUMepbl OKUCIUTETbHO-

BOCCTAHOBHTE/IBHBIX peaKL[I/Iﬁ (FOP@HI/IE, peaKLKN pa3/10’KeHUH, COE,E[I/IHGHI/IH)

9 K/IACC

Kopg,

IIpoBepsieMbIH 3/IeMEeHT CO/iePXKaHUSA

BeijectBo u xummnyeckas peakuus. [IoBTopenue

1.1

[Tepuoanueckuit 3akoH. Ileproguyeckass cuCTeMa XUMHYECKHX 3J1eMEHTOB
O.. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MeHeHHH CBOUCTB
XUMHUUECKUX 3JIEMEHTOB TepBbIX TPEX TMEpPUOJOB, Kaius, KaabLusi U MX
COeIMHEHUM B COOTBETCTBUM C TOJIO’KeHWEM 3jieMeHTOB B Ilepuoanueckoi

CucreMe M CTpOeHHeEM UX aTOMOB

1.2

CTpoeHure BellecTBa: BHU/bl XUMUYECKOW CBsI3U. THUIbI KPUCTAIIMUeCKUX
pelléTOK, 3aBUCHMOCTh CBOWCTB Bell[eCTBA OT TWIA KPHUCTaIUUeCKon
PelféTKY U BHJAa XUMHUYECKOW CBA3M. Krnaccudukanusi ¥ HOMeHK/aTypa
HeOpraHUuecKux BelecTB (MeXyHapojHas U TpHBUajbHasi). XUMUUeCKue
CBOMCTBa BeIIECTB, OTHOCSIIIUXCS K pa3/MUHBIM KjaccaM HeopraHWuueCKUX

COE,E[HHEHI/Iﬁ, reHeTruyecCKas CBs3b HEOPraHNMYeCKUX BeleCTB

1.3

Knaccudukaiys XuMru4ecKUx peakLidii 10 pa3/IMyHbIM NIpHU3HaKaM (10 Yuci1y

M COCTadBY Yy4YdCTBYHOIIMX B pe€dKIJMKU BEIIECTB, IO TEIJIOBOMY BQ)d)eKTy, 110




M3MEeHEHUIO CTeleHell OKUC/IeHUs] XMMUUEeCKUX 3/1eMEeHTOB, 10 06paTHMOCTH,
M0 y4YaCTHIO KaTaiusaTopa). OK30- M SHJOTepMUYeCKHe peakLvy,

TEPMOXUMHNYECKHE YDABHEHUS. ITousTue o CKOpOCTH XUMHUECKOU peakuun

1.4

ITousaTue o6 O6paTI/IMbIX n H606paTI/IMbIX XUMHWYECKUX DeaKlUAX. ITonsiTue o
FOMOI'€HHbIX W TeTEePOreHHbIX peaKusax. IlousiTue 0 XUMHUUYECKOM
PaBHOBECHMU. (DaKTOpr, BJ/IMAOIHWE Hd CKOPOCTb XUMUUECKOU peakiiun "

IMMOJIOKeHH e XUMHUUECKOIro paBHOBECHA

1.5

OKHMCAUTEe/bHO-BOCCTAHOBUTEIbHbIE  peakldy,  5JeKTPOHHbIM  bGamaHc
OKMCJ/INTeIbHO-BOCCTAHOBUTE/NBHOM — peakuuu. CocTaBjieHWe ypaBHeHWH
OKMC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIX peaklUii C MWCI0/b30BaHWEeM MeToza

3/IeKTPOHHOTO OanaHca

1.6

Teopusi 37€KTPOUTAYECKON AUCCOIUALIMUA. DNIEKTPOJIUTHI U HEIJIeKTPOJIUTHIL.
KartroHbl, aHMOHBL. MeXaHW3M JAUCCOL[MAI[MH BeIlleCTB C pa3/MYHbIMU BUIaMU
XuUMU4eckol cBs3u. CremneHb Auccouyaiv. CHIbHBIE U Cl1a0ble 37IeKTPOJTUTHL.
Peakijuy MOHHOTO 0OMeHa. Y C/I0BUS MPOTEKaHUs peakiiuii HOHHOTO 0OMeHa,
TOJTHBIE M COKpAIl[éHHbIe MOHHBIE ypaBHeHUs peakiuii. CBOWMCTBa KHCJ/IOT,
OCHOBaHMH U CO/Meli B CBeTe TIPeJCTaB/leHUH 00 3/IeKTPOIMTUUYECKOH

Javcconyalyy. KauectBeHHbIe peakijuu Ha MOHBIL. [ToHsITHe 0 THU/IpoJiv3e coselt

1.7

XUMHUYEeCKHM SKCIIEPUMEHT: 03HAaKOMJIEHHE C MOJeIsIMH KPHCTa/JTAYeCKUX
PelléTOK HeopraHWYecKuX BeleCTB — MeTa/l/IOB U HeMeTa/uioB (rpaduta u
aziMasa), CJ0KHBIX BeIeCTB (X/IOpHJa HaTpHsl); UCC/ieZloBaHUe 3aBUCUMOCTH
CKOPOCTH XWMWYEeCKOW peakIud OT BO3/EWCTBUS Da3/UUHBIX (DaKTOPOB;
WCCieJoBaHUe  3J/IeKTPOTIPOBOAHOCTH  PACTBOPOB  BeleCTB,  Mpoijecca
JUCCOLMAllMA  KUCJIOT, Iie/ioued W cosied (BO3MOJKHO MCIIO/Ib30BaHUE
BU/IEOMATepPUaJiOB); TIPOBe/leHHe OIbITOB, WITIOCTPUPYIOLIUX TIPU3HAKU
TpPOTeKaHUs peaKiiii FOHHOTo 0OMeHa (0Opa3oBaHHe 0Ca/[Ka, Bbiie/IeHHe Ta3a,
oOpa3oBaHWe BOJbl); OIBITOB, WUJUTFOCTPUPYIOIIUX MPUMEPhI OKUC/IATE/THEHO-
BOCCTAaHOBUTE/THHBIX peakluii (ropeHue, peakiiy Pa3ioXKeHUs], COeIMHeHNs);
pacrio3HaBaHWe HEOPraHWYeCKWX Bel[eCTB C TOMOIIbI KaueCTBEHHBIX

peaKqu/'I Ha MOHbI; pellieHre SKCIIEPUMEHTA/IBHBIX 3a/d4

HewmeTannb! 1 ux CcoearHEeHUA

2.1

OOiasi  xapakTepucThka ranoreHoB. OcoOeHHOCTHM CTpOeHHsI aTOMOB,
XapakTepHble cTeTrieHW OKuciaeHus. CTpoeHWe W (hu3MUeckre CBOWCTBA
MPOCTHIX BeIeCTB — rajioreHoB. XUMHWYecKhe CBOWMCTBA Ha IMpUMepe XxJjiopa

(B3aMMO/JieliCTBYe C MeTas/ylaMM, HeMeTaslJlaMy, 1ije/iouaMu). XJI0POBOZIOPOJ,.




ConsiHasi KUC/IOTa, XMMHYeCKHe CBOWCTBA, IIOMyuyeHHe, TpUMeHeHHe.
[eticTBue Xj0pa ¥ XJIOPOBOJOPOZa Ha OpPraHM3M YesioBeKa. BaHeiimue

XJIOpUAbI U UX HaXO0XeHre B IIpupoje

2.2

OOb1asi xapakTepucTvKa 371eMeHTOB VIA-rpynmbl. Oco0eHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble CTereHu oKucaeHus. CTpoeHue 1 u3ndeckue CBOMCTBA
MPOCTHIX BeIeCTB — KHUCIOpPOJa W Cepbl. AJIOTPOIHbIe MOAUGDUKALN
KUCJIOpo/ila U cepbl. XUMUUeCKHe CBoWcCTBa cepbl. CepoBOJOpO/, CTPOEHHE,
¢usnyeckre U XuMuueckre CBoWcCTBA. OKCH/BI Cepbl KakK IMpe/CTaBUTeIN
KUCJIOTHBIX OKCHZI0B. CepHasi KUC/I0Ta, (pr3nuecKkrie U XUMAYeCKre CBOMCTBa
(oO1Me KakK mpe/iCTaBUTE S Kjlacca KUCIOT U crieliddudeckye). XMMUUYeCKHe
peakiyy, Jie)kalljie B OCHOBe MPOMBILLIJIEHHOTO Criocoba rosiyueHusi CepHOi
KUCIOTHI. [IpuMeHeHne. Conu CcepHOM KUC/OTBI, KaueCTBeHHasi peakLUsi Ha
cyabdar-uoH. HaxoxeHue cepbl U eé coeZlJMHEeHUI B MpUpojie. XUMHUUeCKoe
3arpsi3HeHHe OKpY’Karollell cpe/ibl COeIMHEeHUsIMU Cepbl (KUC/IOTHBIE JOX/Y,

3arpsi3HeHHe BO3/[yXa U BOJJOEMOB), CIIOCOOBI ero Mpej0TBPALeHHSI

2.3

OOmmiasi xapakrepucTvka 3meMeHTOB VA-rpymrbl. OcoOeHHOCTH CTPOeHUst
aTOMOB, XapaKTepHble CTeleHu OKUCJIeHusl. A30T, pacrnpocTpaHeHHWe B
rpupoze, pusnyeckre U XMMUUecKue cBoiicTBa. KpyroBopoT a3oTa B pupo/e.
AmMMMaK, ero Qusnueckue W XUMHUeCKHWe CBOWICTBa, I[IOJiyueHUe U
rnpuMmeHeHre. Coid amMMOHHUsA, UX (U3UUeCKWe U XHMHYecKue CBOMCTBa,
npuMeHeHue. KauecTBeHHasi peakiivisi Ha MIOHbI aMMOHUsI. A30THasi KUC/IOTa, eé
royiyueHyre, Gusnyeckrie ¥ XUMHUUeCKHre CBOMCTBa (00111e KaK Mpe/iCTaBUTeIst
K/acca KUOIOT U crenuduueckue). Vcrmonb3oBaHWe HUTPATOB U CoJieid
aMMOHMsI B KaueCTBe MHHepasbHbIX yJ0OpeHuil. XuUMHUeCKoe 3arpsi3HeHue
OKpY>Katollleil cpe/ibl COeJUHEeHUsIMU a30Ta (KUC/IOTHbIE [I0XK/, 3arpsi3HeHre

BO3/lyXa, [IOYBBI ¥ BOJOEMOB)
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®docdop, annorpornHbie MoaudUKaLu pocdopa, pusrnueckre U XUMHUUECKUE
cBoiictBa. Oxkcup docdopa(V) u dochopHas kuciora, Qusnyeckue u
XUMHUUeCKUe CBOWCTBa, moiydyeHue. Vcrnonb3oBaHue ¢docdaToB B KauecTBe

MHHepaJIbHBIX yA00peHui

2.5

OO6mass XapakTepucTuka 31eMeHTOB IV A-rpynmbl. OCOOEHHOCTH CTPOeHHSs
aTOMOB, XapakKTepHble CTelleHU OKUC/IeHUs. YIJIepoZi, a/lJIOTPOIHbIe
MoW(UKaLMK, pacrlpoCTpaHeHWe B TpUpojie, ¢(uU3NuYecKue U XUMUYecKre
cBoiictBa. Aficopbrms. KpyroBopot yriepoga B npupoge. OKcupl yrieposa,
¥X (pU3MUeckue M XMMHUYEeCKue CBOWCTBA, [IeMCTBHE Ha >KUBble OPraHU3MBbI,

MoJiy4yeHre U rIpruMeHeHue. ODKOJIOTUYeCcKre HpO6J’I€MBI, CBs3dHHBIe C OKCH0M




yrnepoza(IV); rumoresa rinobanbHOro MOTeNVIEHWs! KaUMaTta; NapHUKOBBIN
5(QQeKkT. YrospHas KHUCIOTa U €€ Coau, UX (u3nyeckrue U XUMHUYeCKHe
CBOMCTBa, Mo/lyueHue U npuMeHeHre. KauecTBeHHasi peakivsi Ha KapOoHar-
noHbl. Vicnonb3oBaHre KapOOHATOB B ObITY, MeJULIMHE, TIPOMBIIIJIEHHOCTH U

CeJILCKOM XO349UCTBe

2.6

[TepBOHaua/bHBIE TIOHSATHSL 00 OPraHUYeCKUX BelleCTBaX Kak O COeMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TW/EH, alleTW/IeH, 3TaHOJI, IVIMLEPUH, YKCyCHas
Kuciota). VIx coctaB U xumuueckoe ctpoeHue. [loHsThe o Ouomornvecku
BaXHBIX Bell[eCTBaX: )KUpaxX, Oesikax, yrieBojlax — M WX POJU B >KU3HU
yejioBeKa. MarepuasbHOe €JWHCTBO OpPraHUuUeCKUX W HeopraHM4eCcKUX

CcoeIMHEeHUM

2.7

KpeMmuwuii, ero ¢usrueckue W XHUMHYECKHe CBOWCTBA, TIO/yueHHe W
npumenenue. CoejuHeHUst KpeMHUs1 B mipupoje. OOlie mnpejcTaBieHust 00
okcuzie kpemuusi(IV) u KpemHueBol Kuciore. CUIHMKAThI, MX HUCIT0/Ib30BaHUe
B OBbITy, MeJulliHe, TMIPOMBIIIEHHOCTH. Ba)KHeHIIMe CTPOUTeIbHbIe
MaTepHuasibl: KepaMuKa, CTEKJ/O, 1|eMeHT, 0eToH, >kene300eToH. ITpobsembl
0e30IMaCHOT0 HMCII0/Ib30BAHUS CTPOMTE/ILHBIX MAaTePUaliOB B II0OBCEJIHEBHOM

JKU3HU

2.8

XUMHUYeCKU# 3KCTIepUMeHT: u3ydeHre 00pas3joB HeOpraHWMYeCKHUX BeILecTB,
CBOWCTB COJISTHOM KUCJIOTBI; TIPOBe/leHHe KaueCTBeHHBIX peaKl[iil Ha XJIOpHU/I-
WOHBl M HaO/MoZieHre TPHU3HAKOB MX IIPOTEKaHUs]; OIBITHI, OTpPa’karoIjue
¢usnyeckre U XMMUUeCKHe CBOMCTBA raJloreHOB U UX COeJUHeHHH (BO3MOXKHO
WCII0/Ib30BaHUE BH/leOMaTepuasoB); O3HAaKOM/IeHHe ¢ oOpasljaMu XJI0pH/0B
(rasoreHUIOB); O3HaKOMJIeHWEe C oOpa3lamMu cepbl U €€ COeIMHEeHUSIMU
(BO3MOXXKHO HCII0/Ib30BaHUE BH/leOMaTepuasoB); HabmofeHre Tpoliecca
o0yr/iMBaHuUs caxapa o/ JeMCTBUeM KOHI[eHTPUPOBAHHOM CEepHOW KUCJIOTHI;
M3yueHHe XUMUUYEeCKUX CBOMCTB pa30aB/ieHHON CEePHOU KUC/IOTHI, TIPOBejeHre
KayeCTBEHHOM peakUuM Ha Cyabpar-uoH U Hab/mrofleHWe TIpU3HaKa eé
MpOTeKaHUsl; 03HaKOMJIeHHe C U3MUeCcKMMU CBOMCTBAMHU a30Ta, pocdopa 1 ux
coevHEHWM (BO3MOXXHO WCIIO/b30BaHWe BHjeOMaTepHaioB), obpa3iiaMu
a30THBIX U (ochOpHBIX yA0OpeHuit; momyueHre, coOrpaHre, pacrio3HaBaHUe
Y u3yueHHe CBOMCTB aMMHakKa; MpOBe/leHle KaueCTBeHHBIX peakLWil Ha MOH
aMMOHMsIT M (¢ochaT-UOH U U3ydyeHHe TIPU3HAKOB HX IpOTeKaHus,
B3aUMO/|eMCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTBI C Me/bI0 (BO3MOJKHO
WCTIO/Ib30BaHME BH/leOMaTepuaoB); U3yueHHe Mojeslell KpUCTa/lTMYeCKUX

pemiéToK anMasa, rpadura, ¢yssiepeHa; O3HAaKOMJIEHHE C  TIPOLeCCOM




azZicopO1My paCcTBOPEHHBIX BellleCTB aKTHUBUPOBAaHHBIM YT/IEM U YCTPONCTBOM
MPOTHBOTra3a; IMoJiyueHre, cCOOMpaHUe, pacrio3HaBaHWe W M3yueHWe CBOWCTB
YIJIEKUCJIOTO Ta3a; TPOBeJieHWe KauyeCTBEHHBIX peaklii Ha KapOoHaT- u
CWIVMKAT-UOHbl Y W3yUyeHHe TIPU3HAKOB WX TMPOTeKaHWs; O3HaKOMJIeHHe C
MPOJYKLIVeN CUIMKAaTHOW TIPOMBIIIIEHHOCTH; pellleHre SKCTepUMeHTaTbHbIX

3a/1au 110 TeMe «BarkHelllle HeMeTasl/Ibl U UX COeJUHEeHUs»

MeTasibl ¥ UX CoearMHeHUA

3.1

OO01mast xapakTepucTHKa XUMUUYECKHUX 3/IEMEHTOB — METa//IOB Ha OCHOBAHUU
yx nonoxeHuss B Ileproguueckol cucteme XuMu4eckux 3nemeHTOB [1.11.
MengeneeBa 1 cTpoeHus: aToMoB. CTpoeHre MeTa/IoB. MeTaninueckas CBsi3b
YW MeTa/yiMueckass KpUCTa/l/IMuecKasl peliéTka. OJ/IeKTPOXUMHUYECKUN psf,

HarpspKeHUH MeTaslioB

3.2

dusnyeckre ¥ XUMUUYeCKre cBoMcTBa MeTasuioB. OOIye crioco6bl 1MoyyeHust
MeTassioB. [ToHsITHe 0 KOPPO3WU METaslJIOB, OCHOBHBIE CTIOCOOBI 3aIUTHI KX OT
Koppo3uu. CrinaBbl (CTanb, UYryH, [JHOpallOMUHUM, OpoH3a) W HX

[IpUMEHEHKE B 6bITy W TIPOMBIIIIEHHOCTH

3.3

[IlenouHble MeTalbl: TMosioKeHWe B [lepuoguueckod cuUCTeMe XUMHUeCKUX
snemeHTOB [I.VI. MeHzeneeBa; CTpoeHHe UX aTOMOB; HaXxOX/|eHHe B IPUPO/Ie.
®du3nueckre U XMMUUeCKre CBOMCTBA (Ha MpyuMepe HaTpusi U Kanusi). OKCHJbI
Y TUAPOKCH[BI HATpusi U Kanus. [IpuMeHeHHe I11]eJIOYHBIX METa/JIOB U UX

CcoeIMHEeHUM

3.4

[IlenouyHO3eMenbHbIE  MeTa/Ulbl MarHUM M KaJbLMH: I0JIOKeHWe B
[Teprognueckor cuctemMe XUMHAYecKux 3seMeHToB [I.V. MeHpeneeBa;
CTpPOeHHe UX aTOMOB; HaxO)KJeHUe B Ipupoje. Pu3snueckue U XUMUYeCKHe
CBOWCTBA MarHusi M Kajbliusd. BakHelllMe coefvHeHUs KanbLusi (OKCHZ,

TUIPOKCUZ, comu). KECTKOCTE BOZIBI U CIIOCOOBI €€ yCTpaHeHHst

3.5

AnmoMunuii: nionokeHve B [lepuoguueckol crcTeMe XMMUUECKUX 371eMEeHTOB
O.N. MeHeneeBa; CTpOeHUe aToMa; Haxok[eHuWe B mnpupoge. dusnueckue u
XUMWYeCKWe CBOWMCTBA amoOMUHHSL. AMQOTepHble CBOMCTBA OKCUJA U

TU/IPOKCH/IA a/TFOMUHUS

3.6

JKesne3o: nonokenue B [leproaueckoit cucteMe XUMHUUeCKUX 3/ieMeHTOB . 1.
MeHjeneeBa; CTpoeHHe aTOMa; HaxoXKieHue B mnpupoge. dusmyeckve U
XUMHUUeCKHWe CBOMCTBA skene3a. OKcuabl, ruAipokcuzbl U conu xenesda(ll) u

>kene3a(Ill), ux coctaB, CBOMCTBA U MO/TyueHHe

3.7

XuMHn4eckui SKCIIepUMEeHT: O3HAKOMJIEHHE C 06p33L{EIMI/I MeTaJ1JIOB U CI1/IaBOB,




MX (PU3MYECKMMH CBOWCTBAMMU; U3yUeHHe pe3ysbTaTOB KOPPO3UM METaJ/IOB
(BO3MO>KHO KCM0JIb30BaHUE BU/IeOMaTepHUasoB), 0COOEeHHOCTeH
B3aMMOJIEMCTBUSI OKCHJla Kajblidd W HaTpusi C BOAOWM (BO3MOXKHO
WCII0/Ib30BaHKe BHEeOMaTepyasoB); UCC/IeOBaHUe CBOMCTB >KECTKOW BOJbI;
rpoliecca TOpeHus JkKejle3a B KHUCJIOpoZe (BO3MOXHO HCIIO/Ib30BaHUe
BU/leOMaTepHrasoB); MPHU3HAKOB MPOTEeKAHUS KaueCTBeHHBIX PeakLii Ha NOHbI
(MarHus, KanbLys, aqrOMUHUSA, LUHKa, >kene3a(ll) u >xenesza(Ill), mexgu(Il);
Hab/ro/IeHre U OTMCcaHKe TIPOLIeCCOB OKpaIlIMBaHUS IJlaMeHU MOHAMU HaTpus,
Kamusi UM Ka’blys  (BO3MOXKHO — MCIO/b30BaHWE  BUeoMaTepuasoB);
vccnenoBaHre aMm(GOTepHBIX CBOMCTB TMAPOKCHAA a/IFOMUHUS U TUPOKCHU/A
LIMHKA; pellleHre 3KCIIepUMeHTaTbHBIX 33/jau 10 TeMe «BakHelllne MeTasbl

U UX COeVHEeHUs»

XUMHUA U OKpysKarolljas cpefia

4.1

HoBele maTepuransl U TexHO0rMM. BelljecTBa U MaTepuasbl B ITOBCeHEBHOM
JKU3HM uyesioBeKa. XUMHUs U 3710poBbe. be3onacHoe UCI0/1b30BaHNe BellecTB U
XUMHUUECKUX peakuii B ObITy. [TepBasi MOMOILb TP XUMUYECKHUX OXKOTaX M

OTpaBJ/IEHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  TPaMOTHOCTH.  XUMMUeCKOe  3arps3HeHUe
okpyatorreid cpegpl [1/1K. Poib Xumun B perieHuH 3K0I0THUeCKUX MpobieM.
[TpuposHbIE UCTOYHMKM YTI€BOJOPOJAOB (Yrosb, NMPUPOJHBIM ra3, He(Tb),

MPO/YKThI MX TIepepabOTKH, UX POJIb B OBITY Y MIPOMBILIIEHHOCTH

4.3

XWMHYeCKUH 3KCIIepUMEeHT: u3yueHre 00pa3Lj0B MaTepHasioB (CTEK/IO, CTI/IaBbl

MeTaJlJIoB, N0JIMMepHbIe MaTepuasbl)




ITPOBEPSAEMBIE HA OI'D I10 XMW TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kop
MpPOBEpPAEMOro
TpeOoBaHUA

ITpoBepsiemble TPeGOBaHMSA K NMPeAMETHHIM pe3y/IbTaTaM
0a30B0ro ypoBHs 0CBOeHHsI OCHOBHOM 00pa3oBaTe/IbHOM
IporpaMMbI OCHOBHOT0 00111ero o0pa3oBaHus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI03HABAEMOCTH SIBJIEHWN TIPUPOJbBI, TOHUMaHHe OO0bEeKTHBHOM
3HAUMMOCTH OCHOB XMMMUECKOM HayKH Kak 00s1acTH COBpEeMEHHOT0
€CTeCTBO3HAHUS, KOMITOHEHTa OOIIel Ky/JbTypbl M TMPaKTUUeCKOM
JledTe/IbHOCTU UesioBeKa B YC/IOBMSIX COBPEMEHHOro 0O0l1jecTBa;

MOHMMaHHe MeCTd XUMHWU Cpear APYIrUX eCTeCTBEHHBLIX HAYK

1.2

0 HayUHBIX METO/aX IT03HaHKA, B TOM UHCJIe€ SKCIIePUMEHTA/IbHBIX U
TeOpeTUUeCKHUX METOoAadX HUCC/IeA0BAHUA BeEIeCTB MW HN3yUEeHUA
XUMHNYeCKHUX peaKHHﬁ; yMeHue HCII0Jb30BATbL MOJEINn  [OJId

00BsACHeHUS CTPOE€HUSA aTOMOB U MOJIEKYJT

1.3

0 cepax npodecCOHaNBLHON [1eATe/TbHOCTH, CBSI3aHHBIX C XUMUeN
Y COBPEMEHHBIMHM TeXHOJIOTWSIMUA, OCHOBAaHHBIMHM Ha JOCTYKEHUSIX
XUMUUECKOW HayKH, UTO IMO3BOJIUT OOyYarolMMCsl pacCMaTpPUBATh
XUMHIO Kak cdepy cBoedt Oypmyijedi  rpodeccroHa/bHOM
JeITeTbHOCTH W Cle/IaTh  OCO3HAHHBIM  BBIOOD XUMHUHM  Kak
npoduILHOrO TpeAMeTa TIPU Tepexofie Ha YPOBEeHb CpeHero

ob1iero obpazoBaHus

BnajeHve cucteMoM XUMHUYECKMX 3HAaHUA UM yMeHHe TpPUMEHSTh

CUCTEMY XUMHNUYECKUX 3HaHHﬁ, KOTOpasd BKJ/IKOUAET:

2.1

Ba)KHeHIlIMe XUMHUYeCKHe TIOHATUS: XUMUYEeCKWN S/1eMeHT, aToM,
MOJIeKyJ1a, BeI|eCTBO, TIPOCTOE M CJIOXKHOE BeIl|eCTBO, OJHOPOJHAs U
HEOZHOPOJHasi CMeCb, OTHOCHTe/bHble aTOMHasi M MOJIeKyJspHast
Macchl, KOJIMUECTBO BeleCcTBa, MOJIb, MOJISIPHasi Macca, MOJISIPHBIN
00bEM, OKCHJI, KMCI0Ta, OCHOBAaHWe, COJib (CpeHss), XUMHUYeCKast
peakiyisi, peakLWH COeJVHEeHHs, peakLMM pas3/ioXKeHWs, peakLuu
3aMelleHus], PeakI[ii 0OMeHa, TeTioBOM 3(deKT peakiu, 3K30- U
SHJI0TEpMUUECKHe peakLMd, pacTBOpP, MaccoBasi JI0/isi XHUMHUECKOTro

3JIeMeéHTa B CO€JAWMHEHHWM, MdCCOBad [O0Jid W TIPOLI€HTHAA




KOHLIEHTpALMs1 BeLL|eCTBa B PACTBOPE, sIIPO aTOMa, 37IeKTPOHHBIN C/I0H
aToma, aToMHasi opOuTanb, pafiiyC aTtoMa, BaJleHTHOCTb, CTeTleHb
OKHMCJ/IeHUS, XMMUUEeCKasi CBSI3b, 3JIeKTPOOTPULIATEIbHOCTD, MOJISIPHAst
Y HenoJjisipHasi KOBaj/leHTHasi CBsA3b, WMOHHAs CBSI3b, MeTa/uIMuecKast
CB$13b, KPUCTAJ/I/TMUECKas PellIETKa (aATOMHasi, MOHHasi, MeTa/lJTndyecKas,
MOJIEKY/ISIDHas), MOH, KaTUOH, aHUOH, 3/IEKTPOJIUT U He3JIeKTPOJIUT,
3JIEKTPO/IUTHYECKasl IUCCOIMALINS, PpeakIud HOHHOTO 0OMeHa,
OKHC/IUTE/IbHO-BOCCTAHOBUTEJIbHbIE  peakl[Md, OKUC/IUTe/Ib U
BOCCTaHOBUTE/Ib, OKWC/I€HWe W BOCCTaHOBJIEHWE, 3JeKTPOJIN3,
XMMHUYECKOe paBHOBecHe, oOpaTHMble W HeoOpaTHMbIe peaklvH,
CKOPOCTh XUMHWYeCKOW peakiuy, KaTtanuzatop, I[1[K, kopposus

METaJ/I/IOB, CI1/1aBbI

2.2

OCHOBOIIOJ/IArarol(ye 3aKOHbl XMMWUM: 3aKOH COXPaHEeHHs MacChl,
nepuoavueckuii 3akoH [I.MI. MeHzeneeBa, 3aKOH TIOCTOSITHCTBA

CoCTaBa, 3aKOH ABOrazjpo

2.3

Teopuu XUMUH: dTOMHO-MOJIEKY/IAPDHAA Teopus, Teopus

BHEKTPOHHTHQECKOﬁ Juccourann

BiajieHrie ocHoBaMU XMMHYeCKOM rpaMOTHOCTHU, BK/TFOUarOIIel:

3.1

yMeHue TIpaBUIbHO HWCIIO/b30BaTh M3yuyeHHble BelllecTBa U
Marepuanbl (B TOM 4YMC/ie MHUHepasbHbIe yA00peHus, MeTa/ulbl U
CrJIaBbl, TPOAYKTbl  I1epepaboTKM  NPUPOJHBIX  HUCTOYHUKOB
yT/1eBOJ0PO/OB (YTJIs, IPUPO/IHOTO ra3a, HeTH) B OBITY, CETbCKOM
XO35I1CTBe, Ha TMPOW3BOJCTBE W IIOHMMaHHe 3HaueHusl >XUPOB,
OenkoB, yIJIeBOZOB /s  OpraHM3Ma  Ue/iOBeKa;  yMeHHe
MIPOrHO3UPOBaTh BAWSHUE BelleCTB U XWUMHUUYECKHX IPOLeCCOB Ha

OpraHM3M uesioBeKa U OKPY>Karolyto MPUPOJHYIO Cpesy

3.2

YMeHHEe MHTEIrPUPOBAThE XMMHUUECKHE 3HAHHUA CO 3HAHHUAMHU [APYTrHX

yueOHBIX TIpeIMeTOB

3.3

Ha/IMuKe OrbITa paboThI C Pa3/TMUHBIMUA UCTOYHUKAMU WH(GOPMALIUN
M0 XMMHUM (HayuyHasi U HayuyHO-TIOMyJ/IsipHas JIUTepaTypa, CIOBapH,

CIpaBOYHUKH, UHTEPHET-PeCcypChl)

3.4

yMeHHe OOBEeKTMBHO OL|eHHWBaTh WH(OPMALMIO O BelecTBaX, UX
NpeBpallleHUsIX W IPaKTUYeCKOM IIpDUMeHeHWH U yMeHue

WCII0/Ib30BATh €6 AJIS pelieHusd y‘—IE6H0-H03HaBaT€IIbeIX 3ada4

B]'IBAEHI/IE OCHOBaM¥ ITOHSTHUMHOI'O dlfifapaTa WU CHUMBOJ/IMYECKOI'O




A3bIKa XMMUU [I/I1 COCTaBJ/leHUs: (OpMy/1 HeOpraHMueckux BellecTB,
YPaBHEHUM XUMWYECKWX peaklUWd; OCHOBaMU XHWMHUUECKOU

HoMmeHKatypsl (IUPAC u TpuBHaibHON)

YMeHHe 0OBICHATL CBSI3b IOJIOYKEHUS /IeMEHTa B HGPHOAHQECKOﬁ

cucreMe C YHMCIOBbIMM XdPAKTEPUCTUKAMH CTDOE€HHS aTOMOB

5 XAMHUUECKMX 3JIeMeHTOB (COCTaB M 3apsifi sifpa, oOIee 4YuCIIo
5/IEKTPOHOB), pacrpefie/ieHHeM 3/1IeKTPOHOB [0 3HepreTHYecKyuM
YPOBHSIM aTOMOB T€pPBbIX TPEX MePUO/I0B, KaJusl U KasbLiys
[IpencraBnene 0  MepUOAWUECKOW  3aBUCUMOCTU  CBOMCTB
XMUMHYeCKHX 3/1eMeHTOB (paJuycC aToMa, 3/1eKTPOOTPULIaTe/IbHOCTb),

6 MIPOCTBIX M CJAOXHBIX BeIIeCTB OT I[I0JIOKEHUS] 3/71eMEeHTOB B
[Tepuoguueckoli cucteMe (B MarblXx IepuoJax W IVIaBHBIX
MOArpyINax) U 3/1eKTPOHHOIO CTPOEHUs aToMa

7 YMeHue KnaccupULIMpOBaTh:

7.1 XUMHUUYECKUe 371eMeHThI

7.2 HeopraHuveckue BelllecTBa

7.3 XUMHUYECKHe peakLun

8 YMeHue onpefensTs:

81 BaJIEHTHOCTb U CTeMeHb OKWC/IeHUS] XMMUUeCKUX 3/IEMEHTOB, 3apsif

' VIOHa

89 BUJI XUMWYECKOM CBSI3M U THUN KPUCTa/UIMYeCKOM CTPYKTYpbl B

' COeJJHeHUSIX

8.3 XapakTep Cpe/ibl B BOHbIX paCcTBOpax BelecTB (KUC/I0T, OCHOBAaHUMN)

8.4 OKUC/IUTE/Ib U BOCCTAHOBUTEJIb

9 YMeHue xapakTepu30BaTh (PU3NUeCKUe U XUMUYeCKHe CBOKCTBA:
MPOCTHIX BelllecTB (KUC/IOPO/, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHUM, a3oT, Qocdop, cepa, XJOp, HaTpWi, Ka/luii, MarHui,
KaJIbLIUM, aTFOMUHUM, »Kejie30)
CJIOKHBIX BellleCTB, B TOM 4YWC/Ie HUX BOJHBIX pPacTBOpOB (BOJa,
aMMMaK, XJI0pPOBOJOPOJ,, CepOBOJOPOJ, OKCHJbI M T'MJPOKCHZbI

9.2 MeTanoB [-ITA rpynm, amtomunus, megu (II), nuHka, xenesa (II u

II1), okcuapt yraepoga (I u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepol (IV u VI), cepHucras, cepHasi, a30THCTasi, a30THas,

tdocdopHasi, yrosibHasi, KpeMHHeBasi KUC/I0Ta U UX COJTH)




MPOrHO3MpPOBaTb W  XdPdKTE€PHU30BdATb CBOMCTBa BellleCTB B

3dBUCUMMOCTH OT MX COCTAdBd W CTPO€HMs, MPUMEHEHHE BeIeCTB B

>3 3aBUCUMOCTM OT UX CBOWCTB, BO3MOXXHOCTb IPOTEKaHUS
XVUMHYeCKUX MpeBpallleHri B pa3/IMUHbIX yCI0BUSX
10 YMeHue COCTaB/IsITh MOJIEKYJISIPHbIE Y MOHHBIE YpaBHEHHsI peakLini,
B TOM UHCIJIE:
10.1 peakiuii MOHHOTO 0OMeHa
10.2 OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi
103 WITFOCTPUPYIOIIMX XMMHUYeCKHWe CBOMCTBAa H3YyYeHHBIX K/acCoB
' (Tpynmn) HeOpraHWUUeCKUX BellleCTB
10.4 TOATBePsKIAlOIINX TeHeTUUeCKYH0 B3aUMOCBSA3b MeXy HUMU
11 YMmeHMe BBIUUC/IATD (IPOBOJUTH PACUYEThI):
111 OTHOCHUTEJIbHYI0 MOJIEKY/ISIDHYI0O U MOJIIPHYIO MacChbl BeIlleCTB,
' MacCOBYHO [J0JIF0 XUMHUUECKOr'0 371eMeHTa B COeJMHeHUN
11.2 MacCOBYIO [IOJTIO BellleCcTBa B pacTBOpe,
11.3 KOJINYeCTBO Bell[eCTBa M ero Maccy, 00bem rasos
114 [0 YpPaBHEHHUSIM XUMMUECKMX PpeakL[Mii U HaxOAWUTb KOJIMUYeCTBO
' BeIecTBa, 00bEM M MacCy peareHTOB WU MPOAYKTOB PeaKIuy
12 Brnagenuvie (3HaHME OCHOB):
OCHOBHBLIMM  MeTO/laMH  HAyyHOro Ti03HaHusl (HabsofeHue,
121 M3MepeHue, SKCIIepUMeHT, MO/le/IMpOBaHKe) MPU M3yUYeHUH BelleCTB
' Y XUMUYECKUX SIBJIeHUH; yMmeHHe C(HOPMY/MpOBaTh TpoOsieMy |
TNIpeJIOKUTh IyTH eé pelleHust
120 6e3omacHOl paboThl C XWMHUECKMMH BeIlleCTBaMH, XUMUYeCKOU
' TIOCy/10¥ 1 1abopaTOpHBIM 000py10BaHHUEM
rpaBWIaMu Ge3omacHoro obOpareHust C BelleCTBaMH,
VCTI0/Ib3yeMbIMHY B TIOBCEZIHEBHOM »KU3HM, [TpaBU/IaMU IIOBeJleHNs B
123 1esisix cOepeXkeHust 3[J0POBbsi U OKPY’Kalollel MPUPOAHOU CpeJibl;
' TIOHMMaHMe BpeZia (OaCHOCTH) BO3/IeHCTBUS Ha >KUBbIe OpPraHU3Mbl
oripe/ieNIéHHbIX BellleCTB, croco6oB yYMeHbIIIeHus "
rpeJiOTBpalLeHHs] UX BPEJHOTO BO3/IeCTBUS
13 Hanuuwve nmpakTUuecKrx HaBBIKOB IJIAHMPOBAHHUS U OCYILL[eCTBIEHHUS
C/IeIYIOLINX XUMUUeCKUX SKCIIepUMEHTOB:
13.1

Hn3yyeHue n OITMCaHHe (1)I/IBI/I‘JECKI/IX CBOMCTB BeILeCTB;




O3HAaKOMJIEHHE C (bI/I3I/I‘-IECKI/IMI/I N XUMHWUECKHUMU SBJIEHUSAMU; OIIbITHI,

WITFOCTPUPYIOILYEe TIPU3HAKY MPOTEeKaHUSI XUMUUeCKUX peakLui

13.2

u3yuyeHre Crioco00B pa3ziesieHrs: cMecei

13.3

ToJly4eHre KHUCIOpoZla YW W3yYeHHe ero CBOMCTB; II0O/ydeHHe
BO/IOpO/la U M3yueHHe ero CBOMCTB; MoJiyueHe yIjIeKUC/Ioro rasa u
M3yueHWe ero CBOWCTB; TOJy4eHHe aMMHaKa W W3y4YeHHe ero

CBOICTB

13.4

TIPDUTOTOB/IEHWE PpacTBOPOB C OMpe/ie/IEHHOM MacCOBOW J0J1ei

PacTBOPEHHOIO BellecTBa

13.5

NpUMeHeHWe  WHJWKATOpoB  (JlakMyca,  MeTWIOpawXka M
denondTanenHa) AJs onpeziesieHUs] XapakTepa CpeJjbl B pacTBopax

KHUCJIOT U 111e/ioueid

13.6

WCCefloBaHMEe M OIMCaHWe CBOWCTB HeOpPraHW4eCcKUX BellecTB
Pa3/IMYHBIX K/1aCCOB; U3y4YeHHe B3aUMOZENCTBHS KUC/IOT C MeTa/l/laMH,
OKCHJAMHA  MeTa/UIOB,  pacTBOPUMBIMM W HepaCTBOPUMBIMHU
OCHOBaHWSIMM, COJISIMU; TIOJyYeHHe HepacTBOPUMBIX OCHOBAaHMU;
BbITeCHEHHe OJIHOTO MeTa/la JpYyrMM M3 pacTBopa COJIY;
ucciiefloBaHe aM(OTepHbIX CBOMCTB T'M/POKCH[OB amlOMUHHUS U

L[UHKA

13.7

pellieHye 3KCIIepUMEHTAJIbHBIX 3a/1ay 110 TeMaM: «OCHOBHbIe K/1acChl
HeOpraHUuuecKrux COeJMHeHU»; «DJIeKTPO/IUTHYeCKast
Juccouyanus»; «BaxHellllne HeMeTa/ulbl U UX COeJWHEHUS»;

«BaxkHeii1111e MeTalJibl U UX COeIMHEHUSI»

13.8

XUMHUeCKHe  3KCIIepUMEHTBbl,  WUIIOCTPUPYIOLMe  TPHU3HAKU
TIPOTeKaHWsI peakluii MIOHHOTO 0OMeHa; KaueCTBeHHbIe Peakl[uH Ha
NPUCYTCTBYIOLIe B BOJHBIX PACTBOPAaX MOHBI: XJIOPUJ-, OpoMuz-,
vomua-, cynabdar-, ¢ocdaT-, KapOOHAT-, CUIMKAT-aHUOHBI,
TU/IPOKCHU/I-MOHBI, KATUOHBI aMMOHHUS1, MarHusl, KaJIbLysl, aTFOMUHUS,

kemesa (2+) u xese3a (3+), meau (2+), IIUHKA

14

Ymenue:

14.1

NIpeJCTaB/sATh pe3y/bTaThl 3KCIepuMeHTa B (opMe BBLIBOJOB,
Jl0Ka3aTenbCTB, TpadMKOB U Tab/UL] U BBISB/ISTH SMITUPUYECKUe

3dKOHOMEPHOCTH

14.2

YCTaHaBJ/IUBATb CBs3U MeXay pea/ibHO Ha6J'IIO,Z[aEMbIMI/I

XUMHWYECKMMHU ABJIEHUAMU W TIpoLecCaM, IIpOUCXOJAIIMMU B




MakKpo- U MUKPOMHUpe, 00BSICHIT TPUYMHBI MHOTO0Opa3usi BelljeCTB




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNH

Kop

IIpoBepsieMblii 371eMEHT CO/iepP)KaHUsA

1

HepBOHa‘—IaHBHLIe XUMHUYeCKHre IMOHATHA

1.1

YucTele BelljeCTBa U CMeCH. Cnoco0bI pa3aejeHuns cMeceit

1.2

ATOMBI U MO/JIEKY/JIBI. Xumuueckye 31eMeHTbl. CHMBOJIBI XUMUUECKUX

5J/IEMEHTOB. HpOCTLIe " CJI0OKHBIe BelljeCTBa.

1.3

Xumuueckasi (opmysia. BaneHTHOCTb aTOMOB XHWMHUUECKHX 3/1eMEHTOB.

CTeleHb OKHC/IeHUS

1.4

3aKOH TMOCTOSIHCTBA COCTaBa BelleCTB. OtHocuTenbHasi aTOMHasl Macca.
OTHOCUTeNbHAas MOJIEKYJ/IApHadA Macca. MaccoBas A0/ XMUMHUUYeCKOro 3jieMeHTa

B COeJMHEHHUHN

1.5

KomuuecTtBo BemiectBa. Mosib. MosisipHasi Macca. MoJisipHbIii 06BEM Ta30B.

B3auMocBs3b KOJ/IM4eCTBd, MdCCbl U YKCJIda CTPYKTYPHBIX €/IMHUL] BellleCTBd

1.6

dusnueckre U XMMHUUeCKHe sIBJIeHHs. XHUMUUecKast peakiua 1 eé IMMPpU3HAKH.

3aKkoH COXpPaHEHHUA MdCChI BEIEeCTB. XumMurueckue YPaBHEHHA

HepHO,E[I/I‘-IECKI/Iﬁ 3dKOH H HepI/IOAI/I‘-IECKaH CucTeMa XHMMHUECKHUX 35/IeMEHTOB

O.1. MenpeneeBa. CTpoeHre aTOMOB

2.1

[Tepropnuecknii 3akoH. [lepuoguyeckass cucTeMa XUMHUYECKHX 3JIEMEHTOB
O.W. MengeneeBa. Ileprosbl u rpynnbl. PU3NUYeCKU CMBIC/ MOPSIKOBOTO

HOMepa, HOMepOB Mepro/a 1 TPYIIbI 3/1leMeHTa

2.2

Crtpoenue atomoB. CocTaB aTOMHBIX fAfep. M30Tomnbl. JneKTpoHsl. CTpoeHue
3/IEKTPOHHBIX 000/104eK aToMOB TiepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

[Tepuoauueckoii cucremsl [1.11. MeHeneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEeHHUHU CBONCTB XUMUUECKUX 3JIEMEHTOB MEPBBIX TPEX
MepuozioB, Kasivs, Kajbl[us (paguyca aTOMOB, 37eKTPOOTPUIIATeNTLHOCTH,
MeTa//IMUeCKUX U HeMeTa//IMueCKUX CBOMCTB) U HUX COeJUHEHUM B
COOTBETCTBUM C TIOJIO)KeHHWeM »3jieMeHTOB B [lepuoguueckoii cucrteme u

CTpOE€HHEM MX aTOMOB

CTtpoeHue BelljeCTBa

3.1

Xumuyeckasi CBs3b. KoBaneHTHasi (TosisipHasi M HeMoOJIsIpHasi)  CBSI3b.
ONeKTPOOTPULIATeIbHOCTh ~ XMMHUUECKUX  37eMeHTOB. VIOHHasg  CBSi3b.

MeTannnueckas CBs3b




3.2

Turbl KPUCTA/IJIMYECKUX pEH.IéTOK (aTOMHaH, HWOHHas, METafIJII/I‘JECKaH),
3aBUCHMOCTbL CBOICTB BelleCTBa OT THIIA KpHCTaHHHHECKOﬁ pEH_IéTKI/I " BHU/4d

XUMHUYECKON CBSI3U

Baxxueiine rnpeacTaBUTe/IM HEOPIraHWYEeCKHX BeleCTB. Hemerannel U ux

COoeJNHEHM. MeTanibl ¥ UX coeJMTHeHH A

4.1

Knaccudukaiusi 1 HOMeHK/IaTypa HeOpraHW4yecKuX COeJUHEeHWI: OKCH/OB
(coneobpa3ytoiiue: OCHOBHBbIE, KUC/IOTHBIE, amdoTepHbIe) U
HecoseoOpa3yrolije; OCHOBaHWUM (IIEJIOUM M HEPACTBOPHUMBIE OCHOBAHUS);
KAIOT (KUC/IOpPOACo/epKalie U OeCcKUC/IOpoHbIe, OAHOOCHOBHBIE W

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCTbIX)

4.2

duspyeckue M XUMHUYECKHE CBOMCTBA MPOCTBIX BelleCTB-HeMeTa/l/IOB!:

BOJIOPOZA, XJI0pa, KNC/IOPOJa, Cepbl, a30Ta, (ocdopa, yrineposa, KpeMHUS

4.3

dusnueckre U XMMHUUYECKHe CBOMCTBA TMPOCTHIX BELIECTB-METAJ/IJIOB: JIUTHUS,
HaTpu#d, Ka/lksd, Mal'HUA U KaJIbLI¥s, d/TOMUHUSA, Kejle3d. SJIEKTPOXI/IMI/I‘-IECKI/II‘/JI

psiZi HanpsDKeHU MeTaslioB

4.4

dusnueckue U XMMHUYeCKUe CBOMCTBA BOJOPO/JHBIX COeIMHEHUIM HEMETAJI/IOB:

XJjiopoBojopoja, cepoBoaopoa, dMMHdKa

4.5

du3nueckre U XUMHUUeCKHde CBOMCTBAa OKCHJOB HemeTamioB: cepbl (IV, VI),
asota(Il, IV, V), docdopa(Ill, V), yrnepoga(ll, IV), kpemuusi(IV). ITonyuerue

OKCH/J0B HEMETAJIJIOB

4.6

XvMHYecKre CBOMCTBa OKCHOB: MeTa/ioB IA—IIIA rpymm, uyHka, megu(ll) u

xene3a(1l, IIT). [TonyueHre OKCH0B MeTaN/IOB

4.7

XuvMuryeckue CBOMCTBA OCHOBaHUM U aM(OTepHBIX TMAPOKCUIOB (Ha TIpUMepe
TUIDOKCU/IOB a/IlOMUHUS, ’Kere3a, ILuMHKa). [losyueHrWe OCHOBaHMM U

am(OTepHBIX TM/IPOKCH/IOB

4.8

OO1e XMMHUYeCKWe CBOWCTBA KUCJIOT: XJIOPOBO/IOPO/THOM, CEPOBOZIOPO/IHOM,
CepHHUCTOM, CepHOM, a30THOH, (hochopHOM, KpeMHUEBOM, yrombHoW. Ocobbie
XUMHUeCcKre CBOMCTBa KOHLIEHTPHPDOBAHHOM CepHOM M a30THOM KHCJIOT.

[Tonyuyenue KUcIoT

4.9

OO011e XMMHUUYeCKHe CBOMCTBA CpeIHUX coJiel. [TosyueHue comnei

4.10

HOJ’Iy‘—IEHI/Ie, CO6I/IPaHI/Ie, pacCrio3HaBaHuve BOAOPOJdd, KHUC/II0pOJdd, dMMMHdKA,

YTJIEKUC/IOTO Ta3a B 1abopaTopuu

4.11

[TonyueHne aMMHraKa, CEpHON M a30THOM KHCJIOT B TIPOMBILIIEHHOCTH. Ob1me

CII0CO0BI T10/Iy4e€HHUA META/IJIOB




4.12

['eHeTHUeCKast CBSA3b MeXAy Ki1dCCdMU HEOPraHUYeCKUX COE,E[I/IHEHI/Iﬁ

XuMHUUecKue peakum

5.1

Knaccugukaiysi XMMru4yeCcKuX peakijyii 10 pa3/IMuHbIM MPU3HaKaM: 110 YUCTy U
COCTaBy YyuaCTBYHOIIMX B peaklid BelleCcTB, O TeryioBoMy 3ddekrty, 1o

W3MEeHEeHHIO CTereHel OKMCIeHNs XUMHUUYEeCKUX 3/IeMEeHTOB

5.2

TernnoBoit 3@eKT XUMHUUEeCKOM peakiuM, TepMOXUMHUYeCKHe YpaBHeHWUs.

OK30- 1 3HJ0TepMHUYeCcKHe peaklyu. TepMoXuMuuecKre ypaBHeHUs

5.3

OKMC/IUTe/IbHOBOCCTAaHOBUTEILHBIE peakiuu. OKuC/IUTe/IM U BOCCTAaHOBUTEH.
HPOIJ"ECCI:I OKHCJ/IeHHA %1 BOCCTAaHOBJIEHHA. BHEKTPOHHBIﬁ OaaHC

OKHC/IMTE/IbHOBOCCTAHOBUTE/IbHOM peakiun

5.4

Teopust 3nmeKTpoMTHYeCcKOr fucconyanyy. Katronsl, aHMOHBI. DIeKTPOIUTHI

M HE3JIEKTPOJIUTHI. CunbHBIE U c/1a0ble 3JIEKTPOJIUTHI. CreneHb Jruccourann

5.5

PeaKLH/II/I MOHHOro obMeHa. Y CJI0BUSI IMMPOTEKAHUA peaKL[I/Iﬁ HOHHOTI'O 06MEHa,

TOJIHbIE U COKpAIlléHHble HOHHbIE YDaBHEHUS peakLvii

XHMUA U OKpysKarolas cpefia

6.1

BemjectBa ¥ Marepuanbl B TIOBCEJHEBHOM J>KHM3HM desnoBeka. besomacHoe
WCII0/Ib30BaHUE BeLeCTB U XMMHUYECKHX peakluil B jlabopaTopuu U OBbITY.

HepBaﬂ TMOMOIb IPpHU XUMHUUYECKHX 0XKOT'aX U OTPABJ/IEHHAX

6.2

XYAMHUUeCKOe 3arpsi3HeHre OKpY’Kawllen cpefbl (KUCIOTHBIE —[OXKIH,
3arpsi3HeHHe TMOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro TpeAOTBpalljeHUs
[MpenenbHast gomnyctuMasi KoHueHTpaiusi BelectB (ITAK). Pomb xumuum B
peIIeHuH SKOJIOTUUeCKHX TMpobseM. YcwieHrWe TMapHUKOBOro 3ddekra,

pa3pyliiieHre 030HOBOT'O CJIOS

6.3

[TprMmeHeHue cepsl, a30Ta, hocdopa, yriepoaa, KpeMHUSI U UX COeJUHEHUN B
ObITY, MeJWIIMHE, TPOMBIIUIEHHOCTH U CEJbCKOM XO03skcTBe. [IpriMeHeHMe
MeTa//IOB U CIJIaBOB (CTasib, UYTyH, [AIOPaIOMHUHHWM, OpoH3a) B OBITY U
MPOMBILLLJIEHHOCTH UX coeiiHeHu. [ToHsTre 0 KOPPO3UM MeTaslJIoB, OCHOBHbIE

Croco0bl 3alUThI KX OT KOPPO3UU

6.4

[IpypoaHble MCTOUHHKW YIJ/IeBOJOPOJOB (Yrosb, MPUPOAHBIA ra3, HedTh),

TIPO/IYKTHI UX TiepepaboTKy (0eH3UH), UX POJIb B OBITY U TIPOMBIIILJIEHHOCTH

6.5

HepBOHaan'II:HLIe TIOHATHST 00 OpraHMYeCKuUX BeIleCTBaX KdK O COeAMHEHHAX
yrjiepoza (METaH, 3TdH, 3TW/IEH, dlI€THU/IEH, 3TAHOJI, IVIMLEPHUH, YKCYCHasd KI/ICJ'[OTa).
[ToHsATHE 0 OMOIOrMUECKY BaXKHBIX BeleCTBax: K1pax, 6e11Kax, yrieBogax — v UX

POJIX B )KM3HU UEJIOBEKA




PacuéTnr:

7.1 1o ¢hopMyiaM XUMHUUECKUX COeMHeHUN
7.2 Macchl (MacCOBOW) [10/1d paCTBOPEHHOIO BellleCTBa B pacTBope
7.3 10 XMMHWYeCKUM YpaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

MU POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

NMHTEPHET
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