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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 yueOHBbIX TipeqMeToB: «OKpysKaroiuii Mup», «buosorus. 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.

KomumuectBo BeiectBa. Mosib. MossipHass macca. B3aumMoCBsi3b KOJIMUeCTBa,
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). Okcupbl. [IpumeHeHue Kucnaopoza. Criocobbl
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/ BeljecTBa B pacTBope. XMMHUYECKHe CBOUCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpPOB B MpUpO/ie U B )KWU3HU 4esioBeka. KpyroBopoT Bo/ibl B TIpUpO/Ie.
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, Ijesiodamu). XmaopoBogopog. ComnsiHasi KUCIIOTa,
XUMUYeCKWe CBOMCTBA, TMOdyueHWe, mnpuMeHeHue. [elicTBue 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 XMMUUYeCKue CBOMCTBA. AZcCOpOIus.
Kpyrosopor yrieposa B mnpupoge. Okcuibl yriepoja, Ux ¢Gu3nueckue 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 KJIACC
OcHoBHBIE BH/IbI
HauMeHoBauue KosimuecTBO yacos AeATe/IbHOCTH
Ne JneKTpoHHbIe (H(POBEHIE) 6
pa3fiesioB ¥ TeM o0yuaromumxcsa
n/n oOpa3oBaTe/bHbIE PecypChl
nporpaMmMal B KouTpo/ibH IIpakTHUecK
cero
ble padoThI He padoThbI
Pa3pen 1. IlepBoHavasibHbIe XUMHUYECKHE TIOHATHUSA
PackphIBaTh CMEICTT
M3y4aeMbIX TTOHSITHUH.
PackpriBaTh posb
XUMUHU B IPUPOTE U
JKU3HU YeJIOBEKa, ee
CBSI3b C APYTUMU
HaykaMu. Pa3nu4dats
YUCTHIE BelecTBa U
CMeCH; OMHOPOOHEIE
XuMUST — BaKHast AHOPOR
U HEOOHOPOOHEIE
obmacts cMecu. Paznuuats
eCTeCTBO3HaHUSA U U3WYeCKue u
1.1 N 5 2 https://m.edsoo.rui/YNVIX660G ¢
MpakTUYeCKOU XUMHUYECKUe
eSITe/IbHOCTH saByieHus1. CiemoBaThb
anropuTMam
yesioBeKa
HCIIOIb30BaHUS
9KCIIEPUMEHTAJIBHBIX
METOIOB -
HaONMIOOeHus U
9KCIIEpUMEHTA.

Ha6mongaTs u
OINMCHIBAaTh OOBHEKTHI
IIpU IPOBENEHUU
OEeMOHCTpaluil u



https://m.edsoo.ru/YNVJX660G

mabopPaTOPHBIX
OITLITOB IO
U3YYEHUIO
pu3rIecKux CBOMUCTB
BEIIeCTB, CI0CO60B
pa3neneHusa cMecen
BelecTB. [IpoBoouTh
XUMHUYECKUU
9KCIIEPUMEHT IIPHU
pa3meneHUU cMecel
(ma mpumMmepe
OYHCTKHU IIOBapeHHOU
COnH) B X0He
OPaKTUIYECKOU
padoTsr Ne 2.
CrnepoBaTh IpaBUjiaM
[10JIb30BAHUS
XUMUYECKOHU
IOCYyOOHU U
abopaToOPHBEIM
obGopymoBaHUEM, a
TakxKe IIpaBUIaM
oOpallleHus ¢
XUMUYECKUMU
BeIlleCTBaMU B
COOTBETCTBUM C
WHCTPYKLUEN IpU
BBITIOJTHEHU U
IpPakKTU4YeCKOUu
padoTsr Ne 1.
BricTpauBath
pa3BepHYTHE
HMChbMEHHEBIE U
YCTHBIE OTBETHI C
OIIOPOU Ha




vHdopMaIuo nu3
yyeOHUKA U
CIIPaBOYHBIX
MaTepHarsos,
TPaMOTHO
HCIIOIb30BaTh
U3y4YeHHBIN
MMOHATUNHBIN
amnmapar Kypca
XUMUU

1.2

BermmectBa n
XUMHYECKHe peakLuu

15

https://m.edsoo.ru/ONNXR1VFQ

OnpenensaTh
MTPU3HAKU
XUMHUYECKUX
peaxIuii, yCIOBUS UX
MTPOTEKAHMUS.
OOBSICHSITD
CYIITHOCTh
dusnyeckux u
XUMHUYECKUX
SIBJIEHUM C TOYKH
3pEeHusI aTOMHO-
MOJIEKYJISIPHOTO
VUEeHHUSs.
KmnaccudumnuposaTts
XUMUYECKHE
peaxiuu (IIo 4Yuciy u
COCTaBy
pearupymommux u
o0pa3yomuxcs
BEIIleCTB).
CoCTaBiIATh
bopmy bl GUHAPHBIX
BEIIEeCTB II0
BaJIEHTHOCTHU U
ONpPenessaTh



https://m.edsoo.ru/ONNXR1VF0

BAJIGHTHOCTD I10
dopMymam BelecTs.
PaccraBnsaTe
K03(DODUITMEHTH B
YpPaBHEHUSX
XUMHUYECKHUX
peakuuii.
HabmomaTts u
ONUCHIBATh 00BHEKTHI
P IPOBEHEeHUY
OEeMOHCTpanuu u
1abopaTOPHBIX
onbITOB. [IpOBOOUTE
BBEIYHCJIEHHS 10
dopmynam
XUMHUYECKUX
COeOUuHEeHUN u
YpPaBHEHUSIM
XUMHUYECKUX
peakIiui.
[TpuMmeHATH
€CTeCTBEHHOHAYYHBI
€ MeTOObI II03HaHUS
(B TOM umCIIE
HaOIomeHune,
MOIelupoBaHUe,
9KCIIEPUMEHT U
OCHOBHEBEIE OIlepPaITui
MBLICIIMTEJIbHOM!
OesiTeJIbHOCTH
(cpaBHEeHUE,
KnaccuduKkalus)
BricTpauBaTh
pa3BepHYTHIE
IUChbMEHHEBIe U




YCTHEIE OTBETEHI C
Omopou Ha
uHpOpPMaIHUIO U3
yuebHUKA U
CIIPaBOYHBIX
MaTepuanos,
TPaMOTHO
KHCIIO/Ib30BaTh
U3y4YEeHHBIU
MOHATUUHBIN
amnmapart Kypca
XUMUU

Wtoro no paspeny

20

Pa3zpgen 2. BaxkHeliue npejcTaBUTe/ M HEOPraHMUeCKUX BellecTB

2.1

Bosgyx. Kucnopog,.
ITonsTre 06 OKCHAAX

https://m.edsoo.ru/D5BORTY 30

Hcnonb3oBaTh
XUMHUYECKYIO
CUMBOJIUKY OJIs
COCTaBJIEHUS
¢dopMyn BellecTs,
MOJIEKYJISTPHBIX
ypaBHEHUU
XUMHUYECKUX
peakIiuy ¢ ygyacTueM
KHCJIopofa.
XapakTepu30BaTh
(onucBIBaTh) COCTaB
BO3[1yXa,
pusnueckue u
XUMHUYECKUE
CBOUCTBA KHCJIOPOJa,
CII0COO®I ero
MMOJIy4YEeHUS,
IpuMeHeHUe U
3Ha4YeHNe B MPUpPoOIe



https://m.edsoo.ru/D5BORTY3O

U XXW3HU YeJIOBeKa.
CpaBHHBATL PeaKIuu
TOpPEeHus u
Me[IJIEHHOTO
OKHWCJIEHHUSI.
OOGBSICHSTD
CYIIHOCTh
9KOJIOTUYECKUX
mpo6eM, CBsI3aHHBIX
C 3arpsi3HEeHuEeM
Bo3myxa. ClmemoBaTh
IIpaBHiIaM
Oe3onacHoi paboThH
B J1abOpaToOpUH IpHU
HCITOTb30BaHUH
XUMHYECKOH TTOCYIEI
1 000pPyIOBaHMS, a
TakKe IIpaBUiIaM
obpalieHus c
TOPIOYUMH
BEIIECTBAMMU.
ITnanupoBaTh n
OCYIIIEeCTBISATh Ha
ITPaKTHUKe
XUMUYECKUE
9KCIIEePUMEHTHI,
ITPOBOOUTH
HaOJTIOeHus, IenaTh
BBIBOIEI IO
pe3ynbTaTam
9KCIIEPUMEHTA IIPH
ITPOBEIeHUU
mabopPaTOPHBIX
OITBITOB U
IPaKTUYECKOU




paboThl. BEIUKCIATE
KOJINYECTBO
BelllecTBa, 00beM
rasa 1o gopmyiiaM.
YuacTBOBaTH B
COBMECTHOI paboTe B
TpyImmne.
BricTpauBaTth
pa3BepHYTHE
MMMChMEHHBIE U
YCTHBIE OTBETHI C
OmopoM Ha
nHpOpPMalU U3
yueOHHKA U
CITPABOYHBIX
MaTepuarsos,
TPaMOTHO
HCII0Tb30BaTh
U3y4YEeHHBIN
MMOHATUNHBIN
arnmapat Kypca
XUMUU

2.2

Bopgopoga. TTousTre o
KMC/I0TaxX U COJISIX

https://m.edsoo.ru/5D61JZ6PS

PackpreiBaTh CMEBICTT
M3y4aeMbIX TTOHSITUH
U IPUMEHSI T 9TH
IMOHSTUS TIPHU
OIMMCAaHUU CBOUCTB
BEIleCTB U UX
IpeBpalleHu.
XapakTepu30BaTh
(omMcCEIBATE)
¢usnueckue u
XUMHUYECKHUEe
CBOMCTBaA Bomopoa,
CII0COOBI €ro



https://m.edsoo.ru/5D61JZ6PS

IIOJIy4eHUs],
IpUMEHEHUE.
CobupaTth Ipubdop
OIS TIOTyYeHUs
BOQOpoOIa.
Hcnonb3oBaTts
XUMUYECKYIO
CUMBOJIUKY OIS
COCTaBJIE€HUS
¢dopmyn BelecTs,
MOJIEKYJITPHBIX
ypaBHEHUU
XUMUYECKUX
peakuuui ¢ ydacTueM
BOJIOpOIA.
Brruucnarts
MOJISIPHYIO Maccy
BEIIECTB;
KOJINYECTBO
BeIecTBa, 00beM
rasa, Maccy
BEIIEeCTBa.
I[TpoBOOUTE pacyeTsl
10 ypaBHEHUSAM
XUMUYECKUX
peakuuii:
KOJIM4YeCTBa, 00bEMA,
MacChI BeIIecTBa I1o
HM3BECTHOMY
KOJINYECTBY, 00beMy,
Macce peareHToB
WJIU TIPOOYKTOB
peakmuu. CnemgoBaTh
IpaBuiaM
Ge3omacHOM pabOTH




B jtabopaTopuu
HCIIOJIh30BaHUU
XUMHYECKOU TTOCYIBI
1 000pyIOOBaHMS, a
Tak’Ke IIpaBuUiaM
oOpaIllleHus ¢
TOPIOYUMHU
BeIlleCTBaMU B ORITY.
ITnanupoBaTh n
OCYIIECTBNIAThL Ha
ITPaKTHUKe
XUMHUYECKHe
9KCIIEPUMEHTHI,
ITPOBOOUTH
HaOJTIoeHus, menaThb
BBIBOIEI TIO
pe3ynbTaTam
9KCIIepUMEHTA.
YuyacTBOBaTh B
CoBMeCTHOU paboTe B
TpyImmne

2.3

Boga. PacTBopbL.
[MousTHE 00
OCHOBAHMSIX

https://m.edsoo.ru/M1315KJBM

PackpniBaTh CMBICITT
M3y4YaeMbIX TOHITUH
U IPUMEHSITh 9TH
MIOHSATHUS IPU
OonucaHUU CBOMCTB
BEIIECTB U UX
IpeBpalleHun.
XapakTepu3oBaTh
dusnueckue u
XUMHUYECKHUe
CBOUICTBA BOIEI, €€
poib Kak
pacTBOpPUTENS B
MTPUPOTHBIX



https://m.edsoo.ru/M13I5KJBM

Irpolieccax.
CocCTaBIATh
ypaBHEHUS
XUMHYECKHUX
peakuuu ¢ ygactueM
BOObl. OOBSICHSTH
CYIIHOCTh
9KOIOTUYECKHUX
mpo6eM, CBsI3aHHBIX
C 3arpsi3HeHueM
ITPUPOIHLIX BOI,
CII0COOBI OUHUCTKH
BOMBI OT IIPUMeECe,
MePHI 10 OXpPaHe BO[
OT 3arpsi3HeHus.
I[InanupoBaTs u
OCYIIEeCTBISATH Ha
IIPaKTHUKe
XUMUYECKHE
SKCIIEPUMEHTHI,
ITPOBOOUTH
HabOmIOOeHust, OeaaTh
BBIBOMIEI TIO
pe3yJbTaTam
9KCIIEPUMEHTA IIPU
IIPOBENEeHUN
mabopaTOPHBIX
OITBITOB U
MpaKTU4YEeCKOU
pabortwi. CrienoBaTh
IIpaBUiIaM
Oe3onacHoM paboThH
B J1a0OpaTOPUH IIPHU
KMCIIOTb30BAHUU
XUMHYECKOU TTOCYIBI




1 000PYIOBaHUS.
I[TpoBoguTh
BBIYUCJIEHUS C
MIPpUMEHEHUEM
MMOHATHS «MaccoBast
IOOJIS BelllecTBa B
pacTsope».
BricTpauBaTth
pa3BepHYTHE
MMCbMEHHBIE U
VCTHEIE OTBETEHI C
OmopoM Ha
nHpOpPMalU U3
yueOHHKA U
CIIPaBOYHBIX
MaTepuasos,
TPaMOTHO
HCIIO/Ib30BaTh
U3y4YEeHHBIN
MMOHATUNHBIN
amnmnapart Kypca
XUMUU

2.4

OcHOBHBIE KJIaCChI
HeopraHuyeCcKux
CcoeJMHEeHUM

11

https://m.edsoo.ru/OTSASMOWT

KnaccuduiimpoBaThb
U3y4aeMble
BeIlleCTBa II0 COCTaBy
Y CBOMCTBAM.
CocCTaBIATh
(dopMy Bl OKCUOB,
KHCJIOT, OCHOBAHUH,
cojie¥l u Ha3hIBaTh UX
10 MeXOyHapoJHOM’
HOMEHKJIaType.
ITporHo3upoBaTh
CBOMCTBA BeIECTB Ha
OCHOBe 00X



https://m.edsoo.ru/0T5A5M0WT

XUMHUYECKUX CBOUCTB
U3YYEHHBIX
KJIaCCOB/TPYIIII
BEIIECTB, K KOTOPBIM
OHY OTHOCSITCH.
CoCTaBIATh
MOJIEKYJISTPHEBIE
ypaBHEHUS PeaKIIui,
UJITIOCTPUPYIOIINX
XUMHUYECKHUEe
CBOMCTBA U CIIOCOOEI
MMOTy4YeHUs BEIeCTB
U3YYEHHBIX
KJIaCCOB/TpyII, a
TakXke
MMOATBEPKIAIOUINX
TeHEeTUYEeCKYIO
B3aUMOCBSA3b MEXAY
HuMU. [Ipou3BOOUTH
BLIYHCJIEHUS II0
YpPaBHEHUSIM
XUMHUYECKUX
peakuuii.
I[InanupoBaTs u
OCYILIECTBISATH Ha
MTPaKTUKe
XUMUYECKUE
9KCIIEPUMEHTEI,
ITPOBOMUTH
HabOmIOOeHust, OeaaTh
BBLIBOMEI 10
pe3ynbTaTam
9KCIIepUMEHTAa IIpUu
MIPOBEEHUNU
1aboPaTOPHBIX




OITBITOB U
MPaKTUYEeCKUX
paboT. CiemoBaTh
IIpaBUIaM
Oe3onacHoi paboThH
B J1TabOpaTOpUH IpPHU
HCII0JTh30BaHUU
XUMHUYECKOM TOCYIEI
1 000PYIOBaHUS.
BricTpauBaTh
pa3BepHYTHE
MMMCbMEHHBIE U
YCTHBIE OTBETHL C
OIIOPOM Ha
nH(pOpPMaIUIo 13
yuebHUKa U
CIIPaBOYHBIX
MaTepua’ios,
TPaMOTHO
HCIIOTh30BaTh
U3Y4YEeHHBIN
MOHATUUHBIN
armapart Kypca
XUMUU

Wroro nio pasgeny
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Pa3pen 3. Ilepuoauueckuii 3aKoH u Ilepuoguueckas cucrema xumuueckux 3emeHToB [I. . MeH/e/ieeBa.

CTpOEHI/IE aromMoB. XuMHuueckas cBfizb. OKHC/IMTE/TBHO-BOCCTAHOBUTE/ILHbIE peaKnuu

3.1

[Teproguuecknii 3aK0H
u [leprogrueckas
CUCTeMa XMMHUUeCKUX
snemenTos /1. U.
MenpeseeBa.

https://m.edsoo.ru/TCBJIBVWFZ

PackpreiBaTh CMBICT
MIePUOIHUYECKOTO
3aKoHa. ONMKUCHIBATh
CTPOeHNe TabIuIThI
«Ilepuoguyeckas
cucreMa



https://m.edsoo.ru/TCBJBVWFZ

CtpoeHnure aToma

XUMUUYECKUX
sneMeHTOB [I.H.
MeHpeneeBa».
MopenupoBaThb
CTpPOEHNE aToMa,
9HEePTreTUYeCKUX
YPOBHEU U
MIOOYypPOBHEH ITPHU
IIOMOILIY PUCYHKOB,
3JIEKTPOHHBIX
KoHUTrypauui u
3JIEKTPOHHOTpaduye
CKUX (hOpMYyII.
IMTosscHATH
(pu3myecKul CMBICII
MOPSIAKOBOTO
HOMepa, HOMepPOB
neprona U TPymnnbl
3JIeMeHTa.
XapakTepu30BaTh
XUMHUYECKUe
3JIEMEHTHI TIEPBHIX
TPeX IIePUoOo0B,
KaJIuM, KaJbIIuN U UX
COEeIMHEHUS 110
TIOJIOKEHUIO B
[Tepuogmyeckoi
cucteme II.U.
MeHperneesa.
OOBSICHSATEL 00IIIHIe
3aKOHOMEPHOCTH B
M3MEHEeHUU CBOMCTB
XUMUYECKUX
3JIEMEHTOB
(u3MeHeHUue




paguycoB aTOMOB,
9JIEKTPOOTPULIATENILH
OCTH, BaJIEHTHOCTH)
U UX COeOUHEHUU B
npepeax MaJlbIx
IIePUOI0B U I'JIaBHBIX
MOATPYIII C y4eTOM
CTPOEHUS UX aTOMOB;
YuactBOBaThH B
COoBMeCTHOU paboTe B
rape Wjiu rpyIie.
BricTpauBath
pPa3BepHYTHE
MMHAChbMEHHEBIE U
YCTHBIE OTBETEL C
OIIOpOU Ha
vH$opMaIuo nu3
yuebHUKa U OPYyTUX
HCTOYHUKOB, B TOM
yucie UHTepHETA

3.2

XumMuueckast CBS3b.
OKUCTUTETBHO-
BOCCTAaHOBUTE/ILHEBIC

peakiu

https://m.edsoo.ru/F6AOA8DPF

PackpreiBaTh CMEICTT
U3y4YaeMbIX TOHSTUH.
OmnpenensTb BUM
XUMUYECKOHU CBS3U B
COeqUHEHUH.
MopenupoBaThb
CTPOEHNE MOJIEKYI
IIPY IIOMOIIIH
PUCYHKOB, MOJeJieH,
9JIeKTPOHHBIX U
CTPYKTYPHBIX
dbopmyn.
Hcnons3oBaTh
XUMHUYECKYIO
CHUMBOJIMKY [JIS



https://m.edsoo.ru/F6AOA8DPF

COCTaBJIEHUS
¢dopmyn BeltecTs,
3JIEKTPOHHOTO
OamaHca peakIiui.
OmpenensaTh CTETIEHD
OKMCJIEHUSI aTOMOB
XUMHUYECKUX
3JIeEMEHTOB TI0
dopmynam u
COCTaBJISATh
bopmynEl GMHAPHBIX
COeIMHEHUH 110
CTEIeHU OKUCIIeHUS
aTOMOB XUMHYECKUX
3JIEMEHTOB.
OnpenensaThb
OKMCJIUTEJb U
BOCCTAHOBUTEIIb.
PaccTaBnsarte
K03(DODUITMEHTH B
cxXeMax IPOCTHIX
OKMCJIUTEJILHO-
BOCCTAHOBUTEIILHEIX
peakumiit METOOOM
3JIEKTPOHHOT O
Oanaxca. HaGmomaTh
XUMHUYECKUE OIBITHI
IO IIJIaHY,
aHaIU3UPOBAThL U
menaTh BHIBOIHI.
HUcnons3oBats UKT
OJIsI CO3OaHUs
MOJeJien,
IMOATOTOBKU
Ipe3eHTalui,




OOKJIaoB II0 TEME.
BricTpauBaTh
Pa3BepHYTHE
NHUCbMEHHBIE U
YCTHBIE OTBETEHI C
OIIOPOM Ha
nH(pOpPMaIUIo 13
yuebHUKa U OIPYTUX
WCTOYHUKOB, B TOM
yucne UHTepHETa

Nroro nio pa3geny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHoe Bpems 3 https://m.edsoo.rt/KQBD02J69
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME



https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/LRYWBJPES

9 KV/IACC

n/n

HanmeHnoBanue
pa3jesioB U TeM
NporpaMMsbI

KosimyecTBo uacoB

Kontpoin
HbIe
padoThI

Bcero

IIpakTHuec
KHe
padoTsI

JnekTpoHHbIe (1{u¢poBbIe)
oOpa3oBare/bHbIE PeCypChI

OcHoBHBIE BU/IbI
JleITe/IbHOCTH
00y4JaroIuxcst

Pa3pen 1. BeiecTBO U XMMHUYECKHE PeaKI[HH

1.1

[ToBTOpEHME U
yriy0/ieHre 3HaHUH
OCHOBHBIX pa3zie/sioB Kypca
8 kiacca

https://m.edsoo.rt/EQETUT35Z

XapakTepus3oBarhb
XUMHYeCKHe 3/1eMeHThI
TIepBLIX TPeX MEepUO/IOB,
KaJIis Y KaslbLys

T0 UX M10JIOXKEHUIO B
[Nepuoanueckoit

cucteme [1. 1. Mengeneesa.

Kraccuduimposars 1
Ha3bIBaTh

HeopraHWYecKyre BeIleCcTBa
W3yUeHHBIX

KJ/IacCOB.

OruckiBaTh 00IIIME
XAMHUUECKHe

CBOWCTBA BelL|eCTB
pa3/IMUHbIX KJIACCOB,
MOATBepsK/aTh CBOHCTBA
npyMepamy
MOJIEKY/ISIPHBIX YpaBHEHHH
XUMUYECKUX

peaxiyil.

Onpesensite BUZ
XUMHUUECKON CBSI3U

Y TUI KPUCTaI/INUeCKON
peLIeTKH

BelllecTBa.



https://m.edsoo.ru/EQETUT35Z

IIporHosupoBathb CBOWCTBA
BeLeCTB

B 3aBUCUMOCTH OT UX
CTpOeHuUs.

BricTpanBath pa3BepHyThIe
MUCbMeHHbIe

Y YCTHBIE OTBETHI C OTOPOit

Ha MHOPMaLIUIO U3
yueOHMKa

Y CIIPaBOYHBIX MaTepHasos,
IPaMOTHO

WCII0/Ib30BaTh N3yUYeHHbBIN
TIOHSITUMHBIN anmapaT Kypca
XUMHH

1.2

OcHoBHbIE
3aKOHOMEPHOCTH
XUMHUUYECKUX peakLi

https://m.edsoo.ru/AFN4LWG7U

PackpriBaTh cMbICT
M3y4aeMbIX TTOHSTHN
Y IPUMEHSITh 3T TIOHSTHUS
TP OTHMCaHUH
CBOJCTB Bel|eCTB U UX
TipeBpallleHUi.
Knaccuduipposatb
XAMHUYecKHe
peakLjiy 110 pa3/IuuHbIM
TIpM3HaKaM.
YcraHaB/IMBaTh 3aBUCUMOCTh
CKOpOCTU
XUMHUECKOH peakijuu OT
pasUYHbIX
(axTOpOB.

ITporHo3upoBaTh
BO3MOXKHOCTH
MPOTeKaHUsl XUMHUEeCKUX
TIpeBpallieHui

B Pa3/IMYHBIX yC/IOBHSIX.

Ornpefieni T OKUC/IUTENb
U BocctaHoBuTens B OBP.

CoCTaB/ATh 3/1eKTPOHHBIN
GasiaHc



https://m.edsoo.ru/AFN4LWG7U

peaxiyu.
ITpou3BoAUTL BBIYMC/IEHUS

10 XUMUYECKUM
YPaBHEHUSIM.

YuacTBOBaTh B COBMECTHOM
pabote

B Tape WK IpyIIIe.

BricTpanBaTth pa3BepHyThIE
MICbMeHHbIe

Y YCTHbIE
OTBETHI C
Oropor Ha
vHpopManu
10 U3
yueOHUKa

Y CTIPAaBOYHBIX MaTepHasos,
rPaMOTHO HCII0/Ib30BaTh
V3yUYeHHBIN TOHATUHHBIN
anrapar Kypca XUMHUH

1.3

OJIeKTPOJIUTAYeCKast
JccoLyanysl.
XyMUUeCcKue peakiiy B
pacTBopax

https://m.edsoo.rt/KODUR50VV

PackpbIBaTb CMBIC/T
M3y4yaeMbIX ITOHATHH, a
TaK>Ke CMBICJI TEOPHU

3/1IeKTPOTUTHUECKOM
guccorparyi. OObICHATE
TIPUYHHBI
3JIeKTPOIIPOBO/JHOCTH
BOJJHBIX PaCTBOPOB BeI|eCTB,
pasnuuath ciabbie u
CHJIbHBIE 3JIEKTPOJIUTEL

CocTtaBnsaTh
YpaBHEHUS
JMCCOLMALIMMKUCIIOT,
1iesioueid ¥ cosiei,



https://m.edsoo.ru/KODUR50VV

TIOJIHBIE U
COKpalL|eHHbIe
VOHHBIE YPaBHEHUsS

XUMHUUECKUX PeaKI[Uii HOHHOTO
obMeHa, KpaTKHe HOHHbIe
yPpaBHEHUsI MTPOCTBIX Peakvi
TUJPO/IN3a COJeH.

XapakTepr30Barh 0011e
XUMUUeCcKUe CBOMCTBa
BeIIeCTB PA3JIUUHBIX K/IaCCOB
Ha OCHOBe TeOpUH
371eKTPOJIUTHYECKOU
JccoLMaLuy;

MO/ TBEPXK/IaTh CBOMCTBA
TIPUMePaMU MOJIEKY/ISIPHBIX
Y MIOHHBIX YPaBHEHUN
XUMUUECKUX PeaKI[Ui.

Pematnb
JKCIepUMeHTa/lbHbIe
3a/laud To TeMe.

[TnanupoBats u
OCYII|eCTB/ISATh
Ha TIpaKTHKe
XUMHUUECKHe

9KCIIePUMEHTHI, IPOBOJUTh
Hab/r01eHust, Zie/laTh BHIBObI
T0 pe3y/bTaTaM

9KCIIEPUMEHTA TIPU
NpoBe/ieHnH J1abopaTopHbIX
OTIBITOB U NTPaKTUYeCKUX




pabor.

CrefjoBaThb npaBUIaM
Ge3ormacHoii paboThl B
naboparopumn

TIpY UCIO/Ib30BaHUU
XUMHUUYECKOU MOCY /bl
1 060pyJOBaHUSI.

HpOBO,E[I/ITI) BbBIUMCJ/IEHUA 10
XUMHUUYECKHUM YDABHEHUSAM.

Y4yacTBOBaTb B COBMECTHOU
paboTe B mape Wiy rpyrine.

BeicTpanBath pa3BepHyThIe
NMCbMEHHbIE U YCTHBIE
OTBETHI C OTIOpPOH

Ha MHbOpMaLHI0 U3 yueOHUKA
Y IPYTHX

MCTOYHUKOB MH(OpMaLWY, B
TOM umncsie MIHTepHeTa

Wtoro no paspeny
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Pazpgen 2. HemeTa/l/ibl U UX COe{UHEHUS

2.1

OO011jast XapaKTepUCTHKA
XUMUYECKHX 3JIeMEeHTOB
VIIA-rpymrsl. ['aioreHsl

https://m.edsoo.ru/ZTN1F7001

OO0BsICHATD 001TIHE
3aKOHOMEPHOCTH

B U3MEHEeHUHU CBOHCTB
HEMETaJIIOB U UX
COeVIHEHUI B TIpefiesiax
MaJIbIX TIEPUOZOB U TJIaBHBIX
roarpymi ITeproguuecKo
CUCTeMbI XUMHUYECKUX



https://m.edsoo.ru/ZTN1F7OOI

3J/IEMEHTOB C y4eTOM
CTPpO€eHHs NX aTOMOB.

XapakTtepr3oBaTh (hr3nueckue

1 XUMHYEeCKHe CBOMCTBA
TPOCTBIX

BeII[eCTB rajoreHoB (Ha
TpUMepe XJI0pa) U CJIO’KHBIX
BellecTB (XJI0pPOBOJOPO/a,
XJIOPUJA HATpUs), CITOCOOBI
UX I10/IyueHus], IPUMeHeHue
Y 3HauUeHHe

B TIPUPO/ie U XXKU3HU
yesioBeka. OnpeziesisiTh
XJIOpPU/I-UOHBI B PacTBOpe.

[1nanvpoBats 1
OCYILIeCTBJIATh
Ha TIpaKTUKe
XUMHUYeCcKUe

9KCIIEPUMEHTBI, TIPOBOJIUTh
Hab/roieHus,

Jie/IaTh BHIBOJIBI TI0
pe3syJ/ibTaTaM3KCIIepUMEHTa
TIpH TIPOBEIeHUH
J1abopaTOPHBIX OITBITOB U
MpaKTUYeCcKHX pabor.

CrepoBats IpaBu/iaM
6e30macHoOU paboThI B
saboparopuu

IpU KUCII0/Ib30BAHUU




XUMUUYECKON TOCYy bl
1 060py0BaHUsL.

BeicTpauBath pa3BepHyTbIe
MUCbMEHHBIE U YCTHbIE
OTBETHI C OTMOPOM

Ha UH(GOPMaLWIO U3 yueOHHKa

Y CIIPaBOYHBIX MaTepHasos,
rpPaMOTHO UCII0/Ib30BaTh
W3y4YeHHbII TOHATUHHBIN

darriapaTt Kypca XUMUU

2.2

OO611ast XxapakKTepuCTHUKa
XUMHUYECKUX 3/IEMEHTOB
VIA-rpymmsl. Cepa u eé
CoeIMHeHUst

https://m.edsoo.ru/P3DHMFB09

OOBsICHATD 00I1IHEe
3aKOHOMEPHOCTH B
W3MeHeHUU CBOMCTB
3/IEMEHTOB

VIA-rpynmnsl ¥ uX coefiMHeHUM
C YYeTOM CTPOEeHUs UX aTOMOB.

XapakTepu30BaTh Gr3HUeCcKre

¥ XUMHYeCKIe CBOMCTBa
TIPOCTOTO BeIIeCTBa CEphI U ee
coelHeHUI

(cepoBoOpO/Ia, OKCH/IOB CEPH,
CEepHOM KWCIIOTHI, CyJTb(aToB),
CHoCOObI UX TIO/TyYeHus],
TIpUMEeHeHHe 1 3HaueHHe

B TIIPHUPOJIe U XKU3HU
yenoBeka. OnpeziesisiTh
Ha/nyue Cynbcl)aT—I/IOHOB
B pacTBope.



https://m.edsoo.ru/P3DHMFB09

OOBSICHSITb CYIIHOCTD
9KOJIOTMUECKUXTIPODIIEM,
CBSI3aHHBIX C ITepepaboTKoM
COeJIHEeHUI1 Cephl.

[1nanvpoBats 1
OCYILIeCTBJISATh
Ha MpaKTHKe
XUMUYeCKHe

9KCTIepUMEHThI, IPOBOAUTH
Hab/I0/1eHusI, ZIe/IaTh BIBO/IbI
T10 pe3y/bTaTamM

9KCIepPUMEHTa.

CrnenoBath rpaBUiaM
Oe3omacHoi paboTHI B
naboparopuu

TIPH MCII0/Ib30BaHUN
XUMHYECKOH MOCY/IbI
U 000pyZ0BaHusI.

[TpousBogut
b
BBIUMC/IEHUS
1o
XUMUYEeCKUM
ypaBHEHUSIM.

Wcnons3oBats nipu
BBINIOJIHEHUH YueOHbIX
3a/laHU TEKCThI yueOHMKa,
CTIpaBOYHbIE MaTepUasbl
(ITepuoguueckyro cucreMy
XUMUYECKUX 371eMeHTOB /].




. MeHpeneeBa, Tabmuily
PacTBOPUMOCTH KUCJIOT,
OCHOBaHUU

U COoJieid B BO/e,
3/IEKTPOXUMUUECKUH DS
HaTpsKeHUH MeTaslioB).

Wcnonb3oBats nipu
BBITIOJTHEHUY Y4eOHBIX
3a[jaHui U B TIpoLiecce
HCC/IeI0BaTeTbCKOM
JlesiTeIbHOCTH Hay4YHO-
TIOTYJ/ISIPHYTO JIUTEpPaTypy
XUMUUYECKOT0 COZlep>KaHusl,
CTpaBOUHbIe

MaTepHaJbl, peCcypchl
NHurepneta

2.3

OO011jas1 XapaKTepUCTHKA
XUMHUYeCKUX 3/IeMEeHTOB
VA-rpyrmrsl. A30T,
docdop u ux coefHeHUsI

https://m.edsoo.ru/VOXDOUX?2S

OOBsICHATD 0611[1e
3aKOHOMEPHOCTH B
W3MEHEeHWH CBOWCTB
3/IEMEHTOB

VA-rpynmnsl ¥ UX coeJUHeHu
C Y4eTOM CTPOEHUS UX aTOMOB.

XapakTtepr3oBaTh (hr3nueckue

1 XUMHYEeCKHe CBOMCTBA
TIPOCTBIX BEIL[ECTB a30Ta U
docdopa u ux

coelHeHUH (aMMMaKa, coJieit
aMMOHHUSI, @30THOM KHCJIOTBI,
HUTPaTOB, OKcHza dochopa
(V) u pocdopHOit KUCIIOTHL,



https://m.edsoo.ru/VOXD0UX2S

tocdartos), criocodbl Ux
TOJTy YeHHs], IPUMEHEHHE U
3HaueHWe B TIPUPOJIe

1 J)KM3HHU 4YejioBeKa.

OHpE‘,[[EJIHTb HWOHBI aMMOHUSA U
docdar-moHBI B pacTBOpE.

OOBSICHSITb ~ CYIIHOCTD
9KOJIOTUYECKUX
mpobJsieM, CBSI3aHHBIX C
HaXO0X/IeHHeM
coelMHEeHWH a3oTa U

tdocdopa

B OKpY»Karorei
cpege.
[TnanvpoBath 1
OCYILIeCTBJISATh
Ha TIpaKTHKe
XUMUYECKHe

9KCTIepUMEHThI, IPOBOAUTD
Hab/I0/IeHusI, [Ie/IaTh BIBO/bI
T10 pe3yJibTaTaM

3KCIIePUMeHTa NPy
MIPOBe/IeHNH J1abopaTOPHBIX
OTIBITOB U IIPaKTHYeCKOH
paboThLI.

CrefjoBaTh IpaBUIaM
Ge3omnacHoit paboThl B
saboparopuu

TIpY UCIO/Ib30BaHUU
XUMHAYECKOU MOCY/bl




U 000pyZ0BaHusI.

[Ipoussogut
b
BBIUHMC/IEHUSI
o
XUMUYECKUM
ypaBHEHUSIM.

Vcrnons3oBaTh npu
BBITIOJIHEHUH YueOHbIX
3a/laHUI TEKCThI yueOHMKa,
CMpaBOYHbIE MaTepHaJIbI
(eproMUeCKyIO CUCTEMY
XUMHUYeCKUX 3/1eMeHTOB /1.
. MengpeneeBa, Tabmuily
PacTBOPUMOCTH KUCJIOT,
OCHOBaHUM

U Cconei B BOJie,
3/IEKTPOXUMUYECKUH DS
HaTpsKeHWH MeTaslsioB)

OO6BsICHSTD 00I1IHe
3dKOHOMEPHOCTHU B
U3MEHEeHUH CBOMCTB
5J/1eMeHTOB
OO0r11ast XapaKTepuUCTHKA

XUMHWUYECKHX 3/IeMEeHTOB

IVA-rpynmsl ¥ UX coeiuHeHUN
C Y4eTOM CTPOEHUS UX aTOMOB.

[VA-rpynmnel. Yriaepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
erMHI/Iﬁ U UX XapaKTepI/BOBaTb (1)H3H‘JECKI/IE
COEANHEHNS 1 XMMHUYEeCKHe CBOMCTBA

MIPOCTBIX BELECTB YIJieposa
U KPEMHUS U UX COeJIMHEHUH
(okcuzoB yriepoaa,



https://m.edsoo.ru/JPJ2OOVJX

YTOJIbHOU KHC/IOTHI,
KapOOHATOB, OKCH/Ia KDEMHUS,
KPEMHHUEBOU KUC/IOTHI,

CHJIUKAaTOB), CIIOCOOBI
WX TIOJTyYEeHus],
NpUMeHeHYe U
3HaueHHe B IPUPO/JIe U
)KU3HU YesI0BeKa.

OOBSICHSITb IPUUMHHO-
CJ/IeJICTBEHHYIO CBSI3b:
CTpPOEHUe BellecTBa —
CBOICTBa

— TIPUMEHEHHE — Ha
npUMepax coeJMHeHUH
yIJyiepo/ia U KpeMHHUSL.
Onpe/ensiTb KapOoHAT- U
CH/IMKaT-VOHBI B PaCTBOPe.

OOBSICHSITb CYIIHOCTD
9KOJIOTUYECKUX
mpobJieM, CBSI3aHHBIX C
HaxoX7leHneM
YIJIEKUCIIOTO ra3a B
OKpYyJKaro11ieii cpefie.

[MoaTBEpX/aTh 0COOEHHOCTH
COCTaBa OpraHUYeCKUX
BeIIeCTB TIPUMepPaMHU TTPOCTHIX
coe/liHeHUI (MeTaH, 3TaH,

3THJ/IEH, alleTH/IeH, 3TaHoJI,
IJIMLePUHYKCYCHAsi KUCII0Ta),
B3alMOCBSI3b




HeopraHuuecKrx
COeVHEHUH yTiepo/ia u
OpraHUYeCKUX BeljecTB.

OrnuchiBaTh PoJib OEJIKOB,
JKUPOB

1 YIJIeBOJIOB B
(YHKIIMIOHUPOBaHNY YKUBbIX
OpraHu3MoOB, COCTaB
NIPUPOJHBIX UCTOUHUKOB
YT7IeBOJIOPO/IOB, X POJb

B OBITY U IIPOMBIILIEHHOCTH.

HpOBO,E[I/ITb BbIUMC/IEHHUSA T10
YPaBHEHUAM XUMHUYECKHUX

peaxkuui.

[1nanvpoBats 1
OCYILIeCTBJIATh
Ha TIpaKTUKe
XUMHUYeCcKUe

9KCIIepUMEeHThI, IPOBOAUTH
HabJIr0/IeHus], 1e1aTh BbIBO/[bI
T10 pe3y/bTaTaM

9KCIIEPUMEHTA MPU
TPOBe/IeHNH 1ab0PaTOPHBIX
OTBITOB U MPaKTUYECKUX
pabor.

CrepoBats IpaBu/iaM
6e30macHoOU paboThI B
saboparopuu

IpU KUCII0/Ib30BAHUU




XUMUUYECKON TOCYy bl
1 060py0BaHUsL.

Wcnonb3oBate nipu
BBITIO/THEHHUH YUeOHBIX
3a/laHUM TEKCThI yueOHHKa,
CTpaBOYHbIE MaTePUaIbI
(TTeproruecKy 0 CUCTEMY
XUMHUECKUX 3/1eMeHTOB [I.
W. MengeneeBa, TabauLy

PacTBOPUMOCTH KUCJIOT,
OCHOBaHUMU U COJIeM B BOJIE,
3/1eKTPOXUMHUECKUH Psifi
HarpsbKeHUI MeTasljioB)

Wroro nio pasgeny

25

Pa3pgen 3. MeTanabl ¥ X COeJMHEHUS

3.1

OO0r1ve cBOMCTBA
MeTaJlJIOB

https://m.edsoo.ru/GHV2L6NJ8

PackpeiBaThk CMBICT
M3y4aeMbIX MOHATUU U
TIPUMEHSTh 3T MOHATHUS [IPU
OIMCaHUU CBOMCTB BellleCTB
Y UX TIpeBpallieHui.

OOBsICHATD 00IITHE
3aKOHOMEPHOCTH B
W3MeHeHUU CBOMCTB
3JIEMEHTOB-METAJIJIOB U
UX COeZIMHeHUH C
YUETOM CTPOEHUS UX
aTOMOB.

XapakTepr30BaTh CTPOEHHE
MeTaJiyioB, obiue usnueckue
Y XUMHWYeCKUe CBOWCTBA



https://m.edsoo.ru/GHV2L6NJ8

MeTaJlJIOB.

XapakTepu30Bath 00111e
CrOCOOBI TIO/TyueHust
MeTaJI/IoB.

OmuceIBaTh CIOCOOBI
3aIUThl META/UIOB OT
KOpPPO3UH.

CrepoBars 1ipaBuiamM
6e3o0rmacHo paboThI B
nabopatopuu

TIPY HCII0/Ib30BaHUU
XUMUAYeCKOMN MOoCy bl
1 000pyJOBaHUS.

HpOI/I3BO,£LI/ITb BbIUMC/IEHUA

0 YPaBHEHUSIM XUMHUUECKUX
peakLvi, ec/ii OJJUH 13
peareHTOB CO/IEPKUT TIPUMECH.

YuacTBOBaTH B
COBMeCTHO# paboTe B
rape Wiu rpyrime.

HWcnonb3osars rpu
BBITNO/THEHUU

yueOHBIX 3a/laHH TEKCTHI
yuebGHMKa, CIIPaBOUHbIE
MaTepHabl
(TTeproguueckyto cuCTeMy
XVMHYECKHUX 371eMeHTOB /1.
. MenzieneeBa, TabuIy
PacTBOPUMOCTH KUCJIOT,




OCHOBaHUU

U coJielt B Bo/le,
3JIeKTPOXUMHUUECKUH psif

HarpsDKeHU MeTaslioB)

3.2

Baxkuetive MeTasibl U
HX COeJUHEHUs

16

https://m.edsoo.rt/EFKQW9HZI

OO6BsACHATD 00IIMe
3aKOHOMEPHOCTH B
W3MEeHEeHUU CBOMCTB
5/IEMEHTOB-

MeTaJ/lIOB U UX
COeZIMHEeHUM B TPYIINax C
yUYeTOM CTPOEHUsI UX
aTOMOB.

XapakTepu30BaTh Qr3nUecKre

1 XUMUUeCKre CBOMCTBA
TIPOCTHIX BEIIeCTB
METaJIIOB U UX
coe/iiHeHUM (OKCH/IOB,
TUIPOKCHU/IOB, COJiel),
CrOCOOBI UX TOJ/IyYeHus,
TIpUMeHeHUe U 3HaueHue
B MIPUPO/IE U KU3HU
yesioBeKa.

YcTraHaBaMBaTh NPUYMHHO-
CJ/Ie[JCTBEHHYIO CBSI3b:
CTpOeHHe

BellleCcTBa — CBOHCTBA —
MpUMeHeHHe —Ha IpruMepax
V3y4YaeMbIX BeIL[eCTB.

PacriosHaBarh ¢ IOMOLLBIO



https://m.edsoo.ru/EFKQW9HZI

KauyeCTBeHHbIX peaKL[HfI HOHBbI
MeTa/I/IOB. MarHu#,

KaJIbLusl, a/lFOMUHUS,
LMHKa, kese3a (II) u >kemnesa
(I1D), megum (1I1).

[lokasbpiBaTh aM(OTepHBIN
Xapakrep

OKCHUJO0B Y TUAPOKCHI0OB
A/ITIOMUHHAN LIMHKA.

IInanvrpoBars u
OCYILIeCTB/ISATh
Ha TpaKkTHKe
XUMUAYeCKHe

3KCTIepUMEeHThI, IPOBOAUTH
Hab/I0/IeHus], Je1aTh BhIBO/IbI
T0 pe3y/bTaTaM

3KCIIePUMeHTa TIpU
TIpOBeJieHNH 1abopaTOPHBIX
OTBITOB U NPaKTHYECKUX
pabor.

CrnefioBaThb MpaBuUiam
6e3omacHoi paboThI B
nabopatopuu

TIPY UCIO/Ib30BaHNHU
XUMHAYeCKOH MOCY /bl
1 0060pyJ0BaHMSI.

IIpoussogur
b
BBIUMC/IEHUS




To
XUMHUECKUM
YPaBHEHMSIM.

YuyacTBoBaTh B
COBMECTHOM paboTe B
rape WM rpymnre.

BricTpanBath pa3BepHyThIe
MICbMEHHBIE U YCTHbIE
OTBETHI C OTOPOi

Ha uHbopMaLuio 13 yueOHUKa

Y CTIpaBOYHBIX
MaTepHasoB,
TpPaMOTHO
WICII0/Tb30BaTh
W3y4eHHbI!
TIOHSITUMHBIN anmapaT
Kypca XUMHU

Wtoro no paspeny 20
Pa3zpen 4. Xumus 1 oOKpy)Kawmias cpeja
XapakTepu3oBaTh POJIb XUMUX
B Pa3/MYHBIX cepax
JlesATeNTbHOCTH JIto e,
BemmecTtBa u maTepuansl B OCHOBHBIE BELECTBA
4.1 n P 3 https://m.edsoo.rt/TENBWEF7Y

JKHW3HU 4yejIOBeKda

" MaTepHaJibl, IDpUMEHAEMBIE B
JKU3HUCOBPEMEHHOI'O Ye/IOBEeKd.

OOGBACHATD YC/IOBHSE
6e30I1aCHOr0 KCII0/Ib30BAHUS



https://m.edsoo.ru/TFNBWEF7Y

BEIIIeCTB U XUMUUECKUX
peaknyii B OBITY.

AHanusupoBarh 1
KPUTHYECKH OLIeHWBaTh
VH(OPMAaLIMIO O BJIMSHUM
MIPOMBIIIIEHHOCTH,
CesbCKOro XO035IICTBa,
TpaHCIIopTa U JIp. Ha
COCTOSIHHE

OKpY’KaloI1lel Cpefibl.

YMeTb OKa3bIBaTh NEPBYIO
TIOMOIIb

MPY XUMUUECKUX 0XKOTaX U
oTpaB/ieHusx. [IpuHUMAaTh
y4YacTHe B 00CYKIEeHUN
npobyieM XUMUYeCcKol 1
3KOJIOTUUEeCKON
HAarpaBJ/IeHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
TTO3UIIUIO TI0 TIPobIEMe

Y MpejjiaraTb BO3MOXKHbIE
MyTH ee

pelieHus
Wtoro no pa3peny 3
PesepBHOe Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/FY5RY75R9




ITIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
KoimnuyecTrBo yacoB
Ne OneKTpoHHbIe U poBbIe
Tema ypoka KontposnbHbie | IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
padoThI padoThI
[IpegmeTr xvMuK. Posib XUMUY B )KU3HU
1 1 https://m.edsoo.ru/L62DS2CZR
yesioBeKa. Tesa U BeljecTBa
2 IToHsiTHe O MeTO/IaX MO3HAHUS B XUMUU 1 https://m.edsoo.ru/9ZJAEW050
ITpakTrueckast pabota Ne 1 «IIpaBusia
aboThI B TabopaTOpUK U MPUEMBI
3 P parop P 1 https://m.edsoo.ru/L5EW4353D
obpaitieHust ¢ 1abopaTOPHBIM
obopyoBaHHEM»
YucTble BelljecTBa U cMecu. CriocoObl
4 . 1 https://m.edsoo.rt/6TME21FW8
pasziesieHus: cMeceu
[TpakTryeckas pabora Ne 2 «Pa3zenenuve
5 cMmecel (Ha mpy¥Mepe OYKWCTKU [T0BapeHHOM 1 https://m.edsoo.ru/K3LS5MCRY
COJIN)»
6 ATOMBI U MOJIEKYIbI 1 https://m.edsoo.ru/BLS04WTB8
XuMuryeckue 3/1eMeHTbl. 3HaK! (CUMBOJIbI)
7 1 https://m.edsoo.ru/AH3D4DNAX
XUMUYECKHX 3JIEMEHTOB
IIpocTbie u C/10XKHBIE BelleCcTBa 1 https://m.edsoo.ru/DXJBSTJII95
ATOMHO-MOJIEKYJIIPHOE yUYeHHe 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSTHCTBA COCTaBa BeIlleCTB.
10 Xumuueckasi hopmysia. BaneHTHOCTb 1 https://m.edsoo.ru/IMC496F X6
aTOMOB XMMUUECKUX 37IeMEHTOB
11 OTHOCUTe/IbHAs1 aTOMHasi Macca. 1 https://m.edso0.ru/PIZPCIMDX



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L62DS2CZR

OtHocuTenbHas MOJIEKYJ/IADHAA MaCCa

MaccoBas A0JId XUMHUYEeCKOr'o 3/7IeMEHTd B

12 https://m.edsoo.ru/GHV58QMVE
COoeTMHEHUH
KomuuecTtBo BemjecTtBa. Monib. MosspHast

13 Ul P https://m.edsoo.ru/368UNL5Y 2
macca
dusnueckre U XUMHUUECKUe SIBIeHUS.

14 https://m.edsoo.ru/YZM8S6ATH
Xumuyeckas peakLus
IIpu3HaKy U yCI0BUS IPOTEeKaHUS

15 P y . P https://m.edsoo.rt/N6DVNJKQ5
XUMUUECKUX peakiuii
3aKOH COXpaHeHUsI MacChl BeIleCTB.

16 P o https://m.edsoo.ru/M8DS4IHVM
XuMUUeckre ypaBHeHHsI
BrruniciieHust KouecTBa, Macchl BeliecTBa

17 Lu\, https://m.edsoo.ru/LUY9U3EQE
0 YPaBHEHUSIM XUMHUUECKUX peaKivii
Knaccudukaiys XuMUuecKrux peakuyi

18 (coenvHeHus, pa3/ioXKeHUs], 3aMeLLeHus, https://m.edsoo.rw/L4807LAGB
obMeHa)
M. B. JIoOMOHOCOB — yuéHbIN-

19 sHUMK/IoTIeucT. O6001eHre U https://m.edsoo.ru/PIWARH3AB
CHCTeMaTH3allysl 3HaHUMN
Koutponpuas padbora Nel 1o Teme

20 P P : https://m.eds00.ru/ON62SNERU
«BeliecTtBa U XUMHUUECKHUE PeakL[An»
Bo3ayx — cmech ra3zoB. CoctaB Bo3yxa.

21 Kuciopog — 3/1eMeHT U MPOCTOe BelleCTBO. https://m.edsoo.ru/XONONRN1P
O30H
dusnueckue U XUMHUUeCKHe CBOMCTBA

22 KHUCJI0po/ia (peakuy OKUC/IeHHs], TOPeHue). https://m.edsoo.ru/FBS1JRKMB

[TonsiTue 06 oKcHgax



https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/GHV58QMVE

Crioco6bI rosiyueHUst KUC/IOPOZa B

23 nabopaTopyy U MPOMBIIIIEHHOCTH. https://m.edsoo.ru/VIWB6A2RD
IIpyMeHeHye KUCI0poja
TerioBoM 3(p(PeKT XMMUYEeCKOW peakLvy,

24 TIOHATHE O TepPMOXUMHNUYECKOM YpaBHEHUH, https://m.edsoo.ru/PNMKJZHKX
9K30- U SHAO0TEPMUUYECKHX PeaKLMsX
TormuBo (HedTh, yrosb U MeTaH).

25 3arpsi3HeHHe BO3/yXa, CIIOCOOBI ero https://m.edsoo.ru/USNYS5UUW?2
rpeOTBpaLLeHUs]
[TpakTrueckast pabota Ne 3 o Teme

26 «[Tomyuenvie  cobrpaHye KMCI0PO/a, https://m.edso0.ru/5516UHX3R
H3yueHHe ero CBOMCTB»

27 B0AOpOA — 37eMEHT i MPOCTOE BeILjeCTEO. https://m.edsoo.ru/WD392ACWB
HaxoxzaeHuve B npupofe

28 DU3HYECKHE 1 XUMHUECKHE CBOHCTBA https://m.edso00.ru/0SZ28459R
Bogopoza. [IpumeHenue Bogoposa

29 [ToHsTHE O KUC/I0TaX U COMSAX https://m.edsoo.rt/TMWNIVC43

30 Cnocode! nonyyerms BoApoAa B https://m.edsoo.ru/C9TO9UCIP
naboparopuu
[TpakTuueckas pabora Ne 4 1o Teme

31 «[Tomyuenne u cobrpaHue BoAoOposa, https://m.edsoo.ru/SS3WAX33K
H3yueHHe ero CBOMCTB»

32 MoJisipHbIF 00BEM ra30B. 3aKOH ABOTraZipo https://m.edsoo.rut/M3KSO1QDQ
Brerunciienusi 06€Ma, KoJIMyecTBa BelljecTBa

33 rasa Iio ero u3BeCTHOMY KOJIMYeCTBY https://m.edsoo.rt/MXGOY304M
BeII[eCTBa WK 00bEMY

34 BrruncieHusi 06 5EMOB Ta30B M0 YpaBHEHHIO hitps:/m.eds00.r/9ITOBAXABY

peakI[Mi Ha OCHOBE 3aKOHA 00BEMHBIX



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/VJWB6A2RD

OTHOIIIeHH} ra30B

35 du3nueckre U XMMUUeCKUe CBOUCTBA BO/bI https://m.edsoo.ru/7AOGFZK4R
Cocta ocHoBaHMH. [ToHSITHE 00

36 https://m.edsoo0.ru/IXB2W6IVL
HWH/JVKaTOpax
Bopa kak pactBoputens. HaceljeHHbIe 1

37 HeHachbIIl|eHHble pacTBOpbl. MaccoBas [0/ https://m.edsoo.rt/MKHXPOFH4
BellleCTBa B pacTBOpe
[TpakTrueckast pabota Ne 5 110 Teme

ITpurotoBneHue pacTBOPOB C

38 « IPUTOTOBJIEHIE PACTBOPOB € https://m.edso0.r/WXUKPAUOA
onpeziesIEHHOM MaCCOBOU J101er
PacTBOPEHHOIO BeleCcTBa»
KonTtposbHas pabota Ne2 110 TeMe

39 P P ° https:/m.edso0.r/JM7935DRY
«Kucnopoza. Bogopon. Bopa»
OKcubl: COCTaB, K/1acCU(MUKaLINA,

40 A Pukan https://m.edsoo0.ru/5STFSJINAY
HOMEHK/IaTypa
[TonyyeHue u XMUMHUUeCKHEe CBOMCTBA

41 KHC/IOTHBIX, OCHOBHBIX U aM()OTepHbIX https://m.edsoo.ru/8JAZ9YWS2
OKCH/IOB
OcHoBaHus: COCTaB, K/1acCuhUKaLys,

42 ukcary https://m.edsoo.ru/5U397HUSC
HOMEHKJ/IaTypa
[TonyueHue U XUMHUeCKHe CBOMCTBA

43 . https://m.eds00.ru/GD9A28ROE
OCHOBaHUM
Kucnotsl: cocraB, KiacCcu(purKaLys,

44 (uay https://m.edsoo.ru/Q6U4WEBK?7
HOMEeHK/1aTypa

45 [TosyueHye U XMMUYeCKre CBOMCTBA KUC/IOT https://m.edsoo.ru/Z2GCRN45W
Cosnu (cpeHUe): HOMEHK/IAaTypa, CITOCOOBI

46 (cpepne) P https://m.edsoo.ru/JSNUIM9TJ

MnoJiyuyeHuvs, XuMu4ieckKre CBOMCTBa



https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/7AOGFZK4R

47

[TpakTrueckast pabota Ne 6. PerieHne
3KCIIepYMeHTa/IbHBIX 3a/iau 110 TeMe
«OCHOBHBI€ KJIaCChl HEOPraHUYeCKUX
COoeTMHEeHUI»

https://m.edsoo.ru/58D13JE7V

48

I'eHeTHuUecKas CBSI3b MeXAy KilaCCaMn
HeopTraHn4YeCKUux COE,Z[I/IHEHI/Iﬁ

https://m.edsoo.ru/YDS6ZRE31

49

O06o0011IeHMe U CUCTeMAaTH3alUs 3HaHUH

https://m.edsoo.ru/S7TBUOEEYN

50

KontponbHas paborta Ne3 1o Teme
"OCHOBHBI€ K/1aCCbl HEOPraHUUeCKUX
coeilMHeHU"

https://m.edsoo.rui/AFA7IDULD

51

[TepBbie MOMBITKY KIaCCUPUKALUU
XUMUUECKUX 37ieMeHTOB. [ToHsTHE 0
rpynmnax CXOJHbIX 3/IeMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Tepuoanueckuii 3akoH U [Tepuoguueckas
crhcTeMa XUuMHAUecKux sieMenToB /. U.
MeHpeneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuo/ibl, TPYTITBI, TOATPYIIIIBI

https://m.edsoo.rt/NQMWWJIRXN

54

Ctpoenue aToMoB. CoCTaB aTOMHBIX si7iep.
M3oTome!

https://m.edsoo.rt/IMUDOMRS5H

55

CrpoeHmue 3/1eKTPOHHBIX 0007I0U€K aTOMOB
sneMeHTOB [lepuognueckoi cucremsl 1. U.
MengesneeBa

https://m.edsoo.ru/T95YNV8B2

56

XapakTepuCTHUKa XUMHUUeCKOTro 371eMeHTa Io
ero 1oJioykeHuto B [leprosaryeckoii cucteme
. 1. Mengeneesa

https://m.edsoo.ru/YIP040OMDX

57

3HaueHue [lepruoanrueckoro 3akoHa JJis
Pa3BUTHS HAYKU U MpakTuKu. 1. W.
MeH/iesieeB — yuéHbIH, MeJlaror u

https://m.edsoo.ru/SZD8XEQOP



https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/58D13JF7V

rpaXaaHUH

Pe3sepBHbIi ypok. O60011IeHre 1

58 cucTeMartr3anys 3HaHui / Bcepoccuiickas 1 https://m.edsoo.ru/ZCQTRPO8Y
npoBepoyYHasi pabora
KontpospHast pabota Ne4 o Teme

59 «CTpoeHuve aToMa. XuMHYeCcKasi CBsi3b» / 1 https://m.edsoo.ru/FTIZF99WF
Bcepoccwuiickasi mpoBepouHast paboTa
ONeKTPOOTPULATeTbHOCTh aTOMOB

60 POOTPHR 1 https://m.edsoo.ru/HZA110ED8
XUMUYECKHX 3JIEMEHTOB

61 VoHHag xumuyeckas CBsi3b 1 https://m.edsoo.ru/3SY1RJKVI

62 KoBaneHTHas roJisspHas XUMuyeckas CBs3b 1 https://m.edsoo.ru/EOL3MT2AE
KoBaneHTHast HemoJisipHast XUMUJecKast

63 1 https://m.edsoo.ru/9Y VR3FUXI
CBSI3b

64 CreneHb OKUC/IEHUS 1 https://m.edsoo.rt/RA6CVXM66
OKHUC/IUTETbHO-BOCCTAHOBUTEJIbHbIE

65 1 https://m.edsoo.rt/ZXNCA7DOZ
peakuuu

66 OxucvTeM 1 BOCCTaHOBUTENU 1 https://m.edsoo.ru/QPS46Z5PU
Pe3sepBHbIN ypok. O60011IeHre 1

67 cucTeMaTr3alys 3HaHui 1o TeMe «CTpoeHue 1 https://m.edsoo.ru/4ARH7M35NF
aroMa. XyMuyeckas CBs3b»
Pe3epBHbIii ypok. Ob06IeHre 1

68 P P \L,u 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaTH3arys 3HaHUU

OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/ZCQTRP08Y

9 KV/IACC

Ne n/m1

Tema ypoka

KosmnmuyecTBo uacoB

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTHyeckue
padoThI

O/1IeKTpOHHBbIE U(POBHIe
oOpa3oBaTe/IbHBIE PeCypChI

[Tepropgnuecknyi 3akoH. Ileproanueckas
cucTeMa XUMHYeCcKux 3/1eMeHToB /1. 1.
MenpeneeBa

https://m.edsoo.rt/ECRKA90OAY

3aKOHOMEpPHOCTH B U3MEHEeHUM CBOMCTB
XUMHUYECKUX 3/1IeMEeHTOB MepPBbIX TPEX
Nepro/ioB

https://m.edsoo.ru/GNJPEROFB

Knaccudukaiys 1 HoMeHK/IaTypa
HeopraHuyeCKux BelleCTB

https://m.edsoo.rt/WTO1WRA2Q

Buzibl XUMUUeCKOU CBSI3U U THUIIBI
KPUCTA/UTMYECKUX PEIIETOK

https://m.edsoo.ru/UI4Y5CFRV

KoutposeHast pabota Nel 1o Teme
«[ToBTOpEHue 1 yryO/ieHre 3HaHUM
OCHOBHBIX Pas3/ie/ioB Kypca 8 Kiacca»

https://m.edsoo.ru/J4X87ZN212

Knaccudukaiysi XuMA4ecKux peakijuii mo
pas/IMuHbIM [PU3HAKaM

https://m.edsoo.ru/X8XAE7E2]

[ToHsATHE 0O CKOPOCTU XUMHUYECKOH peakLiiy.
[ToHsITHE O TOMOTeHHBIX 1 reTepOreHHbIX
peakLysx

https://m.edsoo.ru/6VLXCYY7N

[ToHsATHE 0 XMMUYECKOM PaBHOBECHHU.
@DaKTOpHI, BAUSIIOLIME Ha CKOPOCTh
XUMUUECKOU peakLUU U TI0JI0’KeHUe
XUMUUECKOT0 PaBHOBeCHSI

https://m.edsoo.ru/H4FH7NZNM

OKuC/IUTe/IbHO-BOCCTAaHOBUTEILHBIE

https://m.eds00.ru/648V11026



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/ECRKA9OAY

peaKuun

Teopus 3/1€KTPOTUTUUECKON JUCCOLIUALIUH.

10 https://m.edsoo0.ru/2KCYCLZ16
CunbHbIe U c/1abble 371eKTPOJTUTEI

11 VoHHBIe ypaBHEHHsI peaKLUi https://m.edsoo.ru/VN2SBON1R
XuMuyeckue CBOMCTBa KUCIOT U

12 OCHOBAHHWI B CBeTe TIpe/iCTaB/IeHHH 00 https://m.edsoo.ru/8HH81YVXI
3/1eKTPOJIUTUUECKON AUCCOLMALINU
XuMUYecKue CBOMCTBA COJIel B CBeTe

13 TIpe/ICTaB/IeHUH 00 37IeKTPOTUTHYECKOU https://m.edsoo.ru/ETD5QTS4G
JMccouyanum

14 [ToHsiTHe 0 TUApPOIU3e CoMelt https://m.edsoo.ru/9JFRAVESW

15 O06o00111eHMe U CUCTeMAaTH3alUs 3HAHUH https://m.edsoo.ru/FEEIZRMBG
[TpakTrueckast pabota Ne 1. «Pemienve

16 https://m.edsoo.ru/7VXTFHIT4
9KCIepUMEeHTaIbHbIX 3a/au»
KonTposbHas pabota Ne2 110 TeMe

17 «DJIEKTPOIUTUYECKAST IUCCOLIAALIHS. https://m.edsoo.ru/9RKIL.ZDNUX
XuMuyeckue peakliii B paCTBOpax»
OO0111ast XapaKTepUCTHKA rajioreHoB.

18 H P pu https://m.edsoo.ru/NNYKYZF12
XuMUYecke CBOMCTBA Ha MpUMepe XJiopa
XnopoBogopoz. CoJisiHast KUC/IOTa,

19 XUMHUYeCcKre CBOMCTBaA, MoyuyeHue, https://m.edsoo.rut/CWVSHCD2M
rpUMeHeHue
IpakTrueckast pabota Ne 2 o Teme

20 «[TonyyeHue CcO/STHON KUC/IOTBI, U3yueHue https://m.edsoo.rt/PVEXIYWEG
eé CBOMCTB»
Brruvcnenus i

21 e O YPABHEHHMAM XMMUHECKIX https://m.edsoo.ru/4BISHO70F

peakLyii, eC/I O/IMH U3 PeareHTOB /laH B



https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/2KCYCLZ16

U3bbITKe

22

OO0111ast XapakKTepyCTHKa 371eMeHTOB VIA-
TPYIIIbI

https://m.edsoo.rt/VMWKERSEP

23

AnnoTponHbie MoUbUKALIUN CePHhI.
HaxosxgeHue cepbl U eé coelMHEHU B
npupoje. XuMruuyeckre CBOKMCTBA Cepbl

https://m.edsoo.rut/CX10EU8PO

24

CepoBojopoi, CTpoeHue, (hr3nueckre u
XUMUUYeCKUe CBOUCTBA

https://m.edsoo.rt/ECGX2B40W

25

Okcupp! cepbl. CepHasi KUC/IOTa,
(bu3nyeckre U XMMUYeCKre CBONCTBa,
rpUMeHeHue

https://m.edsoo.ru/ULRFLCHH1

26

XuMHUUecKre peakivy, jiexallie B OCHOBe
MIPOMBIIIJIEHHOTO CI1I0co0a MoJTyueHust
CepHOU KUC/IOThl. XUMHUYeCKoe
3arpsi3HeHHe OKpY>Karollei cpe/ibl
COeZIMHEeHUSIMU CepbI

https://m.edsoo.ru/H7FT3NON4

27

BbIurcieHrie MacCOBOM JI0JTH BBIXO/IA
MPOJyKTa peakiin

https://m.edsoo.ru/HSJE186WN

28

OO0111ast XxapaKTepyUCTHKa 371eMeHTOB VA-
rpymnmbl. A30T, pacripoCTpaHeHu e B
ripupojie, hbuznUecKre U XUuMHUUYecKue
CBOMCTBa

https://m.edsoo.rt/WAHRMB976

29

AMMMaK, ero pusnueckre U XuMuJeckue
CBOMCTBA, NOJIyuyeHre U IpUMeHeHue

https://m.edsoo.ru/HZAYESF13

30

[MTpakTuyeckas pabora Ne 3 1o Teme
«[TomyueHre aMmMuaka, U3y4eHue ero
CBOMCTB»

https://m.edsoo.ru/JORP64IF]

31

A30THas KUC/O0Ta, eé (r3nueckre U

https://m.edsoo.rt/U2DYEDMYE



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/VMWKERSEP

XHMMHUUeCKHe CBONCTBa

32

W cnonb3oBaHue HATPATOB U Cosei
aMMOHMSI B KaueCTBe MUHepasIbHbIX
ynobpeHnii. XumMuueckoe 3arpsisHeHne
OKpY>Katolllel cpefibl CoeIMHEeHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ocdop. Okcug bocdopa (V) u pochopHas
KUCJI0Ta, (PH3UUecKre U XUMUYeCKHe
CBOMCTBA, N0JIyuyeHre

https://m.edsoo.ru/GDQJSO3WP

34

HWcnonb3oBanue ¢pocdaToB B KauecTBe
MHUHEPA/IbHBIX y00peHuii. 3arpsisHeHue
NIPUPOJHOM cpeibl (hocdaTamu

https://m.edsoo.ru/UAZ3HU65V

35

Yrnepoj, pacrpocTpaHeHue B TIPUPOJe,
(bu3nyecKre U XUMUUYECKHe CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yraeposa, ux pusnueckue v
XUMHUUECKHe CBOMCTBA. DKOJIOTHUYEeCKre
npo0JieMbl, CBsI3aHHBIE C OKCHZIOM yTJiepo/ia
av)

https://m.edsoo0.ri/OXQAPGNCF

37

YronbHag Kucsora U eé cou

https://m.edsoo.rt/OHQHDG6IPA

38

I[MpakTrueckast pabota Ne 4 o Teme
"[lonyuyeHue yryeKucIoro rasa.
KauecTBeHHast peakiiysi Ha KapOoHaT-HOH"

https://m.edsoo.ru/G2HZXQGC8

39

[TepBOHaua/IbHBIE TIOHATHS 00
OpraHUYeCcKHX BeleCcTBax Kak O
COeJMHeHUSIX yT/eposa

https://m.edsoo.ru/30TIZ109Z

40

KpemHuii 1 ero coejuHeHust

https://m.edsoo.ru/75JXNHOI8

41

[TpakTrueckast pabota Ne 5. Periierne
9KCIIePUMEHTa/IbHBIX 3a7lay 10 TeMe
«Ba)kHeMII1e HeMeTasIbl U UX

https://m.edsoo.ru/O7E8D0D77Z



https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/5HBKCIQCB

CoeaMHEeHU

KontpospHast pabota Ne3 1o Teme

42 «BakHel1111e HeMeTaslJIbl U UX https://m.eds00.ru/S85J9UGH3
COeIMHeHUS»
OO0111ast XxapaKTepUCTHKA XUMUYECKUX
43 3/IeMeHTOB — MeTa/I/IOB. MeTa/yinueckast https://m.edsoo.n/XK1GYPCOL
CBSI3b U MeTa/yIn4yecKasi Kpucrayinueckas
pemiéTka. @usnueckrie CBOKWCTBA METaLJIOB
XuMMUeCKHe CBOMCTBA METaJIJIOB.
44 ONeKTPOXUMUYEeCKUH PsiJi HAaIPSPKeHUN https://m.edsoo.ru/Z7YRNPAEW
MeTaJlJIOB
OO61ue criocoObI TTOTyYeHUsT MeTaJIIOB.
CrniaBbl. BerunciieHus 10 ypaBHeHUSAM
45 . https://m.eds00.ru/G54GDQI2D
XUMUYECKUX peakLyi, e OJUH U3
peareHTOB COZI€P>KUT MPUMeCH
46 [ToHsATHE O KOPPO3UM METAaJIJIOB https://m.edsoo.ru/4FIGDOWOW
47 [Ilesr0uHbIe MeTasIIbI https://m.edsoo.ru/X1B4BPUW?2
48 OKcypl U TUAPOKCU/IBI HATPUS U Kalist https://m.edso00.ru/Q4DX0G3U9
[ITestouHO3eMesIbHBIE MeTasllbl — KaJbLIUA U
49 o https://m.edsoo.rut/REOCDY0K6
MarHum
50 Baknetiiie coefuHeHUs KalbI[Us https://m.edsoo.ru/CJR96CMZA
51 O06o00611eHre ¥ cUCTeMaTH3alvs 3HaHUH https://m.eds00.ru/O5PXGG1BE
52 JKécTKOCTh BO/IBI M CITOCOOBI €€ YCTpaHeHHUSI https://m.edsoo.rt/WEMBFTTTP
ITpakTuyeckas pabora Ne 6 1o Teme
53 "JKECTKOCTb BOZBI U METO/bI eé https://m.edsoo.ru/NF1ROKB8J
ycTpaHeHus"
54 AmroMuHUN https://m.edso00.ru/9ZJ8RD1TV



https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/S85J9UGH3

AmMdoTepHbIe CBOMCTBA OKCUJA U

55 https://m.edsoo.ru/NISKIIOJ5
TH/IPOKCH/IA

56 XKeneso https://m.edsoo.ru/F20NJR5SR
OKcuabl, riaApoKcuanl U comu xesesa (1) u

57 A AP 2 (I https://m.edsoo.ru/IRTUBLAMP
»kesesa (I11)

58 O0o0061IeHre ¥ CHCTeMaTH3alys 3HaHUH https://m.edsoo.ru/NAON6HGKZ
[TpakTrueckast pabota Ne 7. PerieHne

59 3KCIepUMeHTAaJIbHBIX 3a/1ay I10 TeMe https://m.edsoo0.ru/ZN7G0QSMX
«BaxkHeHI1I1e MeTal/Ibl U UX COeIMHEHUSI»
BbIurcieHus 1o ypaBHEHUSIM XUMHAYECKUX
peakli[yi, eC/ii OZIUH U3 peareHToB /laH B

60 M30BITKe WK COJEP)KUT MPHUMeCH. https://m.edsoo.ru/AYD2HESIY
BbIuncieHHs: MacCOBOM JIO/TA BBIXO/1a
MPOJyKTa peakiin

61 O6001eHre U cucTemMaTr3aryst 3HaHUH https://m.edso00.ru/BET9VTKOP
KouTtponsHas pabora Ned 1o Teme

62 P . P https://m.edsoo.ru/703C804GN
«BaxkHeHI11e MeTa/lIbl U UX COeIMHEHHSI»
BertriectBa ¥ MaTepuasibl B TIOBCEJHEBHOM

63 https://m.edsoo.ru/OFI32JMT0
JKU3HU UejioBeKa
XuMHUUecKoe 3arpsisHeHue OKpy Karolei

64 P Py B https://m.edsoo.ru/9ANGYEYQI
cpejibl
PoJib XMWY B pellieHuH K0JIOTHUeCKUX

65 https://m.eds00.ru/18Q203Y?28
rpo6iem
PesepBHbIil ypok. O000II[eHIe U

66 P yp ‘],Jl https://m.edsoo.ru/DT1BAS5U4
CHUCTeMaTH3arys 3HaHUH
PesepBHbIi ypok. O000II[eHMe U

67 P yp Ul https://m.edsoo.ru/P52TJZNXV

cUcCTeMaTr3aLus 3HaHUU



https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/AYD2HE5IY
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https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/1RTUBLAMP
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https://m.edsoo.ru/NI5KIIOJ5

68

Pe3epBHbIii ypok. O60011IeHE U
CHCTeMaTH3alys 3HaHUH

https://m.edsoo.ru/TMK36TJZG

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

68



https://m.edsoo.ru/TMK36TJZG




ITPOBEPAEMBIE TPEBOBAHUSA K PE3Y/IBTATAM OCBOEHUSA

OCHOBHOU

OBPA30OBATEJ/IbHOM ITPOI'PAMMBI

8 KJ/TACC
Kop
npoBeps .
IIpoBepsiemMble npeMeTHbIE Pe3y/1bTaTbl 0CBOEHHs 0CHOBHOMU
evoro oOpa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero 006pa3oBaHHus
pe3y/bT
ara
1 1o Teme: «IlepBoHauanbHble XUMUYECKHUE TTOHATUS»
PaCKphIBaTh CMBIC/I OCHOBHBIX XMMHUUECKHX TOHSATHI: aToM, MOJeKy/a,
XUMHUUECKUW 3JIeMeHT, MPOCTOe BelleCTBO, CJI0XKHOe BeLecTBO, CMeCh
(ogHOpOJHAsi ¥ HEOJHOPOJHAsl), BaleHTHOCTb, OTHOCUTebHAasi aTOMHasi U
MOJIeKYJISIpHasi Macca, KOJIMYecTBO BeLecTBa, MOJb, MOJsSpHas Macca,
1.1 MaccoBasi Iofisi XMUMHUYeCKOTO 3jIeMeHTa B COeZMHEHUH, MOJISIPHBIN 00BEM,
XUMHYecKass peakiusi, KiacCU(pUKalis peakLUil: peakLuu CoeJdHeHUs,
peaklMy pa3/ioXKeHHsl, peaklMU 3aMellleHus, peaklyu oOMeHa, 3K30- U
3H/I0TePMUYECKHe peakLivy, TerioBou 3¢ ¢deKT peakliyy, pacTBOp, MacCcoBast
[l0J151 BeljecTBa (MIpOLeHTHAsi KOHLIEHTPALYs) B paCTBOpe
1o W/UIIOCTPUPOBaTh  B3aMMOCBSI3b  OCHOBHBIX ~XUMMWUECKHUX TOHSATUM U
' MPUMEHSITb 3T MOHSTHS NIPY OMKUCAHWH BeIlleCTB U WX MpeBpalljeHui
13 WCM0/b30BaTh XMMHUYECKYIO0 CUMBOJIMKY /ISl COCTaB/ieHus1 (hOpMyJ1 BellleCcTB
' Y ypaBHEHUN XUMUUeCKUX peakLuil
14 pacKpbIBaTh CMBIC/I 3aKOHOB COXpPaHEHWs] MacChl BeIeCTB, MOCTOSIHCTBA
' coCTaBa, aTOMHO-MOJIEKYJ/IIPHOTO yueHusi, 3aKoHa ABOTazipo
1.5 OTipeZie/ISiTh BaJIEHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COeAUHEHHUsIX
L6 KJacCU(ULMpOBaTh XMMHUUeCKHWe peaklyyd (M0 UUCIy UM COCTaBy
' YYaCTBYHOIIMX B peaKLUM BeIleCcTB, 10 TeraoBoMy 3¢hdeKTy)
1.7 BBIUUC/ISITh OTHOCUTETbHYIO MOJIEKYJ/ISIDHYIO M MOJISIDHYIO MacChl Bell[eCTB
18 BBIUMC/ISITh MAacCCOBYHO [JIOMI0 XUMHYeCKOro 3jeMeHTa 1o ¢dopMmysie
' coeIMHeHUs,




1.9

BBIYUC/IATE MAaCCOBYHO [OJIIO BeleCTBd B paCTBOpe

1.10

IMPUMEHATE €CTeCTB€HHOHAYYHbIe METOAbl IIO3HAHUA — Ha6J'II-O,I:[6HI/Ie,

r“3MepeHue, MOJeMpOBaHNe, SKCIepUMeHT (peabHbIA U MbICJIeHHbBIN)

ITo Teme: «BaxHel11Me NpecTaBUTe/IM HEOPraHUYeCKUX BeleCTB»

2.1

PaCKpbIBATL CMBIC/I OCHOBHBIX XHWMHUECKHUX TIOHSITHIA: OKCH/[, KHC/I0Ta4,

OCHOBaHHe, COJIb

2.2

orpefieNisiTb  MPUHAAJIEKHOCTh Bel[eCTB K  OMNpeJe/IeHHOMY  KJaccy

coeZIMHeHM 110 (popmyiam

2.3

K]'IaCCI/ICl)I/IL[I/IpOBaTL HeopraHn4YeCKue BeljeCcTBa

24

XapaKTepu30BaTh (OMHChIBAaTh) OOI[Me XUMHUECKHe CBOKMCTBA BeIIeCTB
pa3/IMUHBIX KJaCCOB, MOATBepXK/Aas ONMUCaHWe MpUMepaMU MOJEKYJ/ISIPHBIX

yPaBHEHWI COOTBETCTBYIOIMX XUMUYECKUX peakLui

2.5

MPOTHO3UPOBAaTh CBOMCTBA BeI[ECTB B 3aBUCMMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MO)XHOCTM TPOTEKaHUS XUMHUUECKHWX TIpeBpallieHuil B

Pa3/IMUHBbIX YC/IOBUAX

2.6

CJ1eZioBaTh MpaBU/IaM TI0Ib30BaHUSI XUMHUECKOW TMOCY/I0M U 1abopaTOpHbIM
obopyJoBaHHeM, a TakXe TpaBWiaM oOpallleHdsi C BelL[eCcTBaMH B
COOTBETCTBMM C MHCTPYKUUSIMH TIO  BBLITIOJITHEHUIO  1ab0paTOPHBIX
XUMHUYECKHUX OTBITOB I10 MOJyUeHUI0 U COOMpPaHUI0 ra3000pa3HbIX BEIeCTB
(Bomopojila ¥ KMCJIOPO/ia), MPUTOTOBJIEHUIO PACTBOPOB C OMpeen&éHHOMN
MacCoBOW Jiofiell pacTBOPEHHOTO Bell[eCTBa, IJIAHUPOBaTh U TPOBOJUTH
XUMHAYeCKre SKCTIepUMeHThI TI0 pacrlio3HaBaHWIO pacTBOPOB Liesioueidl U

KHC/IOT C MTOMOILBI0 UHAUKATOPOB (1akMyC, deHondTanenH, MeTUIOPaHXK U

Apyrue)

2.7

MIPOBO/IUTH PACUETHI 10 YPABHEHUIO XUMUUECKOUW peakLnuu

[To Teme: «Ilepuoanueckuii 3akoH U [leproguyeckas cucTeMa XUMHUUeCKUX
sanemeHTtoB [I. M. MengeneeBa. CtpoeHue aToOMOB. XHUMHUUeCKass CBA3b.

OxuC/IUTe/TIbHO-BOCCTaHOBUTELHBIE peakuumn»

3.1

pacKpblBaTh CMBIC OCHOBHBIX XWMUYECKHUX TIOHATUHA: $pO  aToMa,
3JIEKTPOHHBIN CJI0M aToOMa, aToMHasi OpOuTasb, paflyC aToMa, XMMHAYecKast
CBSI3b, T0JIsIpHast v HeroJIsipHast KOBajleHTHast CBSI3b,
5/1IeKTPOOTPULIATE/IbHOCTb, WMOHHAsl CBf3b, WOH, KaTHMOH, aHWOH, CTeleHb

OKHCJ/IeHUsA

3.2

K]'IaCCI/ICl)I/II_[I/IPOBaTL XUMHUUeCKHe 3/71eMeHThI




3.3

OMUChIBAaTH M XapakTepu3oBaTb TabiuuHyto ¢opmy Ilepuoguueckoit
CUCTeMbI XUMHAYECKUX 3/IeMEeHTOB: Pa3/InuaTh [OHATHUS «IJIaBHAas OArPyIIa
(Arpymma)» u «mobouHast mogarpymnma (brpymma)», «Manbie» U «OosbIITe»

nepuobl

3.4

packpeiBaTb  cMmbica  [lepuopuueckoro 3akona [.M. Menjeneesa:

AEMOHCTDUPOBATL ITIOHHMMdHHUE HepHOAquCKOﬁ 3aBUCHMOCTHA CBOMCTB

XUMHNUYeCKHX 3/IeMeHTOB OT UX II0JIOKEHUSA B HepHOﬂquCKOﬁ cucreme

3.5

COOTHOCHUTL 0003HaueHus, KOTOpPble UMeIOTCS B Tabimile «Ilepuoanueckast
cuCTeMa XuUMUUeCKux 3yemeHTOB [I.M. MeHzeneeBa» C UUCI0BBIMU
XapaKTePUCTUKAaMU CTPOEHUs] aTOMOB XMUMHUECKHUX 3/IeMeHTOB (COCTaB U
3apsiz sAapa, obIIiee UMCIIO 3/IEKTPOHOB U pacripefie/ieHre UX 110 37IeKTPOHHBIM

CJ105IM)

3.6

ornpenessaTb CTEIIeHb OKMC/IEHUA 3/IEMEHTOB B 6I/IHapHBIX COeIMHEeHUAX

3.7

onpejensTh BUJ, XWUMWYeCKOW CBs3M (KOBa/JleHTHass W MWOHHasl)) B

HeOpraHn4eCKux CoeJUHEHUAX

9 KJTACC

Kop
nposepsie
MOro0
pe3yJbTa
Ta

IIpoBepsieMble MpejMeTHbIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHONM MPOrpaMMbI 0CHOBHOTI'0 0011iero 00pa3oBaHusi

ITo Teme: «BelecTBO U XUMUYECKasl peakLvs»

1.1

pacKpbiBaTb CMBICI OCHOBHBIX XUMMWUECKHUX TIOHSITMM:  pacTBOp,
37IeKTPOJIUThI,  HE3JIeKTPOJIUThI,  3/€KTPOJIMTAYECKass  JUCCOLMaLus,
peaklMd MOHHOrO oOMeHa, KaTanu3aTtop, XWMHYeCKoe paBHOBecHe,
obpatuMble U HeoOpaTHUMbIe peaKIMK, OKUC/IUTETbHOBOCCTAHOBUTE/TbHbIE
peakiuM, OKHUC/IUTe/lb, BOCCTAHOBUTENb, OKHUC/IEHHWE W BOCCTAHOBJIEHUE,
annoTponus, aM(OTepHOCTb, XUMHUUeCKasi CBsi3b (KOBajeHTHasi, MOHHaf,
MeTa/l/IMvecKasi), KpUCTa/yIMyeckasi — pelléTKa, CIiaBbl, CKOPOCTb

XUMHUYEeCKON peakLun

1.2

W/JIOCTPHUPOBATE B3dWMMOCBA3b OCHOBHBIX XHMMHUUECKHX TOHATUH U

IMPUMEHATD 3TU ITOHATHSA TIPU OIMMCAHKWU BEIeCTB U UX Hp@BpaLL[EHI/Iﬁ

1.3

COCTaBJ/IATb  YpPdBHEHHA BHEKTPOI{I/ITI/I‘-IECKOI‘/JI gucconyangy - KHMCO/IOT,




11e/i04ueid ¥ CoJie, MoJIHbIe U COKpAallléHHbIe YpaBHeHUs peakLiuii HOHHOTO

obOMeHa

1.4

PaCKpbIBaTb  CYHIHOCTb OKHC/IUMTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKqu/'I

nocpeaCcTBOM COCTaBJ/IEHUA 3JIEKTPOHHOI'O OasaHca 3THUX peaKL[Hﬁ

1.5

TIPOBO/JIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOW peakLivuy

ITo Temam: «HeMeTasibl ¥ UX cOeIMHEHUSI» U «MeTaibl U KX COe TUHEHUS»

2.1

XapaKTepH30BaTh (OMUCHIBATH) OOIMe U crielfidruUyecKkie XUMHUeCKHe
CBOMCTBA TMPOCTBIX U CJOXKHBIX BeIeCTB, T[IOATBepPXAas OIUCaHUe
npUMepaMu  MOJIEKYJ/IIPHBIX U MOHHBIX YpaBHEHWH COOTBETCTBYHOIIUX

XUMHYECKUX peakLun

2.2

COCTaB/IATh YPaBHEHUs] peakli, MOATBep)KJAIOIIUX Cyll{eCTBOBaHUE

reHeTHUYeCKOM CBSA3U MeXAy BelleCTBaMU PA3/IMYHBIX K/1dCCOB

2.3

MPOrHO3MPOBATH CBOMCTBa BellleCTB B 3dBUCHMMOCTU OT HX CTpPO€HUA,
BO3MOXHOCTH TIPOTE€KaHUA XHUMHUECKUX Hp@BpaH_IEHI/Iﬁ B PA3/IMYHBIX

YCTOBUSIX
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CJIe/10BaTh MPaBUJIaM T0JTb30BaHUsI XUMHUECKOH MOCy/ 101 U 1abopaTOpHBIM
obopyZoBaHHeM, a TakXKe IpaBWIaM oOpallleHusi C BellecTBaMH B
COOTBETCTBMM C WHCTPYKIUSMH [0 BBITIOJIHEHUIO J1aD0OPaTOPHBIX
XUMHWYeCKUX OTILITOB TIO MOTyUeHHI0 U COOMpaHHIO ra3000pa3HbIX BeleCTB

(aMMMakKa U yrjeKucsaoro rasa)

2.5

MIPOBOJUTH peakivy, oATBep K/Jatollie KaueCTBeHHbIN COCTaB pa3TMUHbIX
BeIl[eCTB: pacIio3HaBaTh OMNBITHBIM MyTéM XJI0OpuA-, Opomuz, uoguf,
kapboHart, docdaTt, cummkar, Cyabdar, TUIPOKCHUAWOHBI, KaTHOHbI
aMMOHUSI, HMOHBI M3y4YeHHbIX METaJ/UIOB, TPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HeOPraHWYeCKUX BelLjecTB

[To Teme: «XuMHs U OKpy’KaroLLas cpesia»

3.1

pacKpbIBaTb CMBIC/I OCHOBHBIX xuMmuueckux noHsatui: IIJIK BemjecTBa;

KOppoO3usd MeTaJ1JIOB

3.2

TIPUMEHSITh OCHOBHbBIE OTepaliii MbICTUTeIbHOU /leTe/IbHOCTH — aHa/Iu3 U
CHMHTe3, CpaBHeHHe, 0000I1eHre, CCTeMaTHU3all|Io0, BhIsSIB/IEHHE TTPUUUHHO-
C/Ie[ICTBEHHBIX CBsI3eM — [/l W3y4YeHUs CBOMCTB BeleCTB U XUMHUECKUX
peakliii; ecTeCTBeHHOHayuHble MeETOZbl TI03HaHUS — HabJIIofeHue,

v3MepeHue, MOJie/TMpPOBaHue, SKCIIepUMEeHT (peasibHbl Y MBIC/IEHHbIN )




ITPOBEPAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

8 KV/IACC

Kopg,

IIpoBepsieMblil 3/IeMeHT COjiep>KaHUA

1

HEPBOHaanII)HI)Ie XHUMHYeCcKHe 1nOoOHATHUA

1.1

[Ipegmet xvmuK. Posib XMMHUM B )KU3HU UesioBeKa. XMMUS B CUCTeMe HayK. Tena

u BeljecTBa. ®uU3nuecKre CBOMCTBA BEIleCTB. ATperaTHoe COCTOSIHUE BelljeCTB

1.2

IToHsaTue o MeTO[aX IMMO3HAaHHA B XMMUH. YruicTele BelleCTBa U CMeCH. Cnoco0Osbl

pasjienieHus1 cMecei

1.3

ATOMBI WM MOJIEKY/JIBI. XumMuueckde 3jieMeHThl. CHMBOJIBI  XHMUYECKHUX

3J/IeMEHTOB. HPOCTLIE " CJIOXKHbIE BeleCTBd. ATOMHO-MOJIeKyJ'IHpHoe yueHue

1.4

Xumuueckas d)OpMy]'Ia. BaneHTHOCTL aTOMOB XMMHUECKHX 3/1eMeHTOB. 3aKOH
ITOCTOSAHCTBA COCTaBa BelleCTB. OTtHOCUTe/bHAs dTOMHas Maccd.
OTHOCHUTeNnbHas MOJIEKY/IAPpHAasA Macca. MaccoBas [0/ XUMHWUYeCKOro 3jieMeHTa

B COeJMHEeHNH

1.5

KonuuectBo BemectBa. Monb. MosispHass macca. B3auMoOCBS3b KOJTAUeCTBa,
Macchbl YW UMCAa CTPYKTYPHBIX eQUHMI] BelljecTBa. PacuéTel 1o Qopmysiam

XUMHUYeCKHUX COE'E[I/IHEHI/II‘/JI

1.6

dusnyeckue U XUMHUUYeCKUe sIBJIeHUsl. XUMUUecKas peakLys U e€ IpPU3HAaKU.
3aKOH CcOoXpaHeHHUsl Macchl BelljecTB. Xumuueckue ypaBHeHusl. Knaccudukarus

XUMHUYECKHUX PeaKIH (CoeMHEHUs, Pa3/I0XKeHUs, 3aMellleHus, 0OMeHa)

1.7

XUMHUUEeCKUI 9KCIIePUMEeHT: 3HAKOMCTBO C XMUMHUUeCKOU MOCyZ0H, C TIpaBUIaMu
paboTel B JlabopaTopuM U TIpUéMamMHu OOpalleHusi C J1abopaTOpHBIM
obopysioBaHMeM, H3yueHWe W oOmMcaHue (U3NYeCKUX CBOMCTB 00paslioB
HeopraHWUueCKuX BellecTB, Hab/oieHre (hr3ndyecKux (TlaBieHre BOCKa, TassHUe
JbJla, pacTHpaHMe caxapa B CTYIIKe, KUIeHHWe U KOHJeHcaluusi BOJbl) U
XUMUUeCKUX (ropeHMe CBeuM, TMpOKaJWBaHWe MeJHOU  TMPOBOJIOKH,
B3aMMO/JIEMICTBHE MeJla C KHUC/IOTOH) SIBJIeHWM, HaO/rofieHre U OIHMCaHHe
MPU3HAKOB IIPOTEKaHWsI XUMHWUYECKMX peakLui (pasjio)keHue caxapa,
B3aMMO/I€HICTBHE CEePHOM KUC/IOTHI C XJIOPUZOM Oapusi, pa3sioxKeHHe THAPOKCHA
Meu(Il) npu HarpeBaHUM, B3aUMOZEMCTBYE XKeJle3a ¢ pacTBopoM conu Mefu(1l),
M3yJeHue Crioco00B pa3ziesieHusi cMeced (C TIOMOIIbI0 MarHuTa, (GUIbTpOBaHKe,

BbIlapUBaHUe, JUCTWUIALMS, XpoMaTorpadusi), TpOBe/leHHe  OYKCTKU




TIOBapeHHOM co/M, Hab/ro/ieHre U OIMCcaHue pe3y/bTaToB NPOBeJeHNs OMbITa,
WITFOCTPUPYIOILIEr0 3aKOH COXPaHeHUsl MacChl, CO3/laHue MoJiesiell MOJeKyJl

(LapocTepsKHeBBIX)

Bakneiimme rnpeACcTaBUTe/IM HeOPraHN4YeCKUX BeleCTB

2.1

Bo3gyx — cmech raszoB. CocraB Bo3zyxa. Kucnopog — s/eMeHT U IpocToe
BelljecTBO. HaxoskaeHue Kuciaopoja B mpupoje, dusnueckue U XUMUYeCcKHue
cBoiictBa (peakiuu ropeHusi). Okcupbl. [IpuMeHeHHe Kuciopoza. Criocobbl
TOJTyueHUsT KHUC/IopoJa B jabopaTopyud U TMPOMBILLIEHHOCTH. Kpyrosopor

KHCJ/JIOpOoJda B IpupoJe. O30H — AJUIOTPOITHAas MO,I[I/ICl)I/IKaL[I/IH KHC/J10poJa

2.2

TernioBoit 5P PeKT XUMUUeCKOU peakLiuy, TEPMOXUMHUUECKHe YPaBHeHHs, IK30-
Y SHJ0TepMUYecKHe peakliiy. ToOmIMBO: yrosib U MeTaH. 3arpsi3HeHue BO3Jyxa,

ycuieHre MapHUKOBOTO 3¢ dekTa, pa3pyiiieHre 030HOBOTO C/I0sI

2.3

Bogopos — anemeHT U ripoctoe BellecTBO. HaxoskieHue BOOpoZa B NPUPO/E,
¢usryeckue W XUMHUECKHWe CBOWCTBA, TpPUMeHeHHe, CIOCOObI TIOTyueHus..

Kucnotse! u coma
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MornsipHblii 00bEM ra3oB. PacyéTel Mo XUMUYEeCKUM ypaBHEHUSIM

2.5

dusnyeckue cBOUCTBa BOAbIL. Boza kak pactBoputens. PactBopel. HackieHHbIe
Y HeHacChbll|eHHble pacTBOphl. PacTBOpUMOCTS BelljeCTB B Boge. Maccosast [0/
BelllecTBa B pacTBope. XuMH4YeCKMe CBOMCTBa Bozbl. OcHoBaHus. Posb
pacTBOpPOB B IpUPOJe U B JKWU3HU uesioBeKa. KpyroBopoT BOJBI B IIPUPOZeE.

3arpsi3HeHue NNPUPOJHbIX BoZ. OXpaHa U 0UYMCTKa MPUPOJHBIX BOJ,

2.6

Knaccudukanus HeopraHuueckux coefuHeHui. Oxcugpl. Knaccudukanys
OKCH/IOB: cosieoOpasyroije (OCHOBHble, KHC/IOTHble, aMQoOTepHble) U
Hecosieobpasytoie. HomeHknaTypa oOKcuzioB. Pusnueckue W XUMHUECKHe

CBOMCTBA OKCH/OB. HonyquI/Ie OKCH 0B

2.7

OcHoBanus. Knaccudukanusi oOCHOBaHUW: 1LENIOUM UM HEPACTBOPUMBbIE
ocHoBaHUsl. HoMeHK/1aTypa ocHOBaHMM. PU3NUecKue U XMMHUYeCKHe CBOMCTBa

ocHoBaHui. [losyueHre 0CHOBaHUM

2.8

Kucnotsl. Knaccudpukanms kucior. HomeHknatypa kKucnoT. ®Pusnyeckue U
XMMUUeCKHe CBOMCTBa KHUCIOT. Psin akTtuBHOCTH MeTarioB H.H. Bekerosa.

[Tonyyenue Kkucaor

2.9

Comu. HomenknaTtypa coneil. dusmyeckve WU XMMHAUYECKUE CBOMCTBA COJIEH.

[Tonyuenue cosei

2.10

I'eHeTHUecKast CBSI3b MeXAy Ki1dCCdMHU HEOPraHUYeCKHX COEAI/IHEHI/II‘/JI




2.11

XVMMUYEeCKM ~ JKCIIEDUMEHT: KaueCTBEHHOe  Orpe/ie/ieHue  COoZep KaHUs
KHCTIOpOZila B BO3/yXe, TIOJydyeHHe, coOMpaHHWe, pacrio3HaBaHWe W W3y4yeHHe
CBOMCTB KMCJIOPOJA, HAO/IIOieHre B3aMMO/IeCTBUSI BEIIeCTB C KUCIOPOJOM U
yCJIOBUSI BOSHUKHOBEHHUSI U TIpeKpallieHUsi ropeHust (1o)kapa), 03HaKOMJIeHHe C
oOpa3ljaMy OKCH/IOB W ONWCaHWe WX CBOWCTB, TIO/NyueHWe, coOHpaHue,
pacrio3HaBaHWe U U3yueHUWe CBOWCTB BOAOpoja (ropeHue), B3auMo/leliCTBUe
Bogopoza ¢ okcuzoM Meau(1l) (Bo3MOXKHO MCIO/Ib30BaHME BUAEOMAaTepPUasoB),
HabmozeHre o060paslioB BeleCcTB KOAMUeCTBOM 1 MoJib, HCC/Ie/j0BaHKe
ocobeHHOCTe pACTBOPEHWs BeIeCTB C pa3/IMYHONW  pacTBOPUMOCTHIO,
TIPUrOTOBJIEHUE PacTBOPOB C OIpeJe/IEHHONM MacCOBOM Josiell paCTBOPEHHOTO
BellleCTBa, B3auMOjleiCTBMe BOJbl C MeTa//laMd (HaTpueM U KaJlblIeM)
(BO3MOXKHO MHCII0/Ib30BaHHWEe BHJieOMaTepUasoB), OIpeJesieHue pacTBOPOB
KUACTOT U IIjejiouedl C TIOMOILbI0 WHAWKAaTOpPOB, HCC/efoBaHWe 00pasioB
HEOPraHWUeCKUX BeIeCTB pa3/IMuHBIX K/IacCoB, HaO/oJeHWe W3MeHeHUs
OKpPAaCKM UWHAWKAaTOPOB B pacTBOpaxXx KHCJAOT U IIjesiouedd, u3yueHHe
B3auMozencTBusl okcuga Meau(Il) ¢ pacTBopom cepHOM KHCIOTBI, KMC/IOT C
MeTaJlJlaMU, peaklyii HeHTpanu3aliuu, noayyeHre HepaCTBOPUMbBIX OCHOBaHUMH,
BbITECHEHHWE OJHOr0 MeTa/ula JpYyrMM U3 pacTBOpa COJM, pelleHHe
9KCTIePUMEHTa/IbHBIX 3ajjau 10 TeMe «BakHelilve Kiacchl HeOPraHUYeCKUX

coeZIMHeHU»

ITepropsyueckuii 3aKoH U Ilepyuoguueckas cucremMa XMMAYeCKUX 3/1eMEHTOB
O.1. MenpeneeBa. CTpoeHre aTOMOB. XUMHYecKas CBsi3b. OKUC/IUTE/IBHO-

BOCCTaHOBHUTEJ/IbHbIE DPedKIIUH

3.1

[lepBble TOMBITKM KAaCCU(PUKALIMM XUMHUYECKUX 3yieMeHTOB. [loHsTHe O
IpyImnax CXOJHBIX 3/1eMeHTOB (1ljeJIOUHble U IljeJI0YHO3eMeJbHble MeTasllbl,
rajioreHbl, WHEepPTHbIe Ta3bl). OJIeMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHU/bI U TUAPOKCHU/IbI

3.2

[Teproanueckuii 3akoH. [Tepruoanueckast cucTeMa XUMUUeCKuX 31eMeHToB 1.
MenpeneeBa. KopoTkonepuoaHas v AyinHHOMeprofHasi hopmbl [Tepuogudeckoit
CACTEMBI XUMHUYeCcKux 3yiemMeHTOB [I.M. MeHpeneeBa. Ilepuogbl U TpyIINibIL.
®uU3MUeCKUM CMBICJ TMOPSJKOBOIO HOMEepa, HOMEpPOB TMepuoJa M TpyNibl

3/1IeMeHTa

3.3

Crpoenue atromoB. CocTaB aTOMHBIX sijiep. M3oTorbl. JnekTpoHbl. CTpoeHue
3/IEKTPOHHBIX 000/10ueK aTOMOB TMepBbIX 20 XUMHUECKHX 3JIEMEHTOB

ITepuopnueckoit cuctemsl .M. MeHjeneeBa. XapakTepUCTUKA XHMUUECKOTO




37IeMeHTa T10 ero 1oJsioxkeHuto B [lepuoguueckoii cucteme /1.1. MeHgeneeBa

3.4

BaKOHOMepHOCTI/I HU3MEHEHHUA pajuyCd dTOMOB XHWMHUYECKHX 3J/IEMEHTOB,
MeTA/VIMUeCKUX W HeMeTa/VIMUeCKHX CBOMCTB IIO rpymnraM ¢ TI1epruoadm.
3HaueHue HepI/IO,E[I/I‘-IECKOFO 3dKOHad U HepI/IOAI/IquKOﬁ CHUCTeMbl XMMHWUeCKHUX

3JIEMEHTOB [/l pa3BUTHUS HayKy U npakTuku. [I.V1. MenzeneeB — y4éHbIM U

rpaXkiaHH

3.5

Xumuueckasi cBsisb. KoBaneHTHasi (TosisipHasi UM HeTOJIsIpHasi)  CBSi3b.

BJIEKTPOOTPI/IL[EITEIII:HOCTI: XUMHUECKUX 3/1eMeHTOB. IOHHasi CBS3b

3.6

CreneHb oxkuc/ieHUs1. OKUCIUTEIbBHOBOCCTAHOBUTE/IbHBIE peaklivu. [Iporieccsl

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

3.7

XUMHUUECKUI 3KCIepUMeHT: H3yueHHWe 00pas3loB BeIleCTB MeTa/yioB U
HeMeTaslyIoB, B3aUMOJeNCTBUe THAPOKCH/A LMHKA C pacTBOpaMHU KHUCJIOT U
11eJouel, MpOBeJieHHe OIbITOB, W/IIOCTPUPYIOIIUX NPHUMepbl OKUC/IATETbHO-

BOCCTAHOBHUTE/TbHBIX peaklvii (ropeHure, peakliiy Pa3/ioyKeHUsl, CoeZIUHeHMs)

9 K/IACC

Kop

HpOBEpHEMLIﬁ JJIEMEHT COJAePKaHUA

BemectBo 1 xuMnueckas peakuus. [loBropenuve

1.1

[Tepuoanueckuii 3akoH. [leproguyeckas cuctema XumMudeckux snemeHToB 1. 1.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEDHOCTM B W3MEHEHHH CBOWCTB
XUMHUYECKUX 3/IEMEHTOB TMepBbIX TPEX MEPUOJOB, Ka/lus, KaabLUsg U UX
COoeIMHEHUM B COOTBETCTBUM C TI0OJIO)K€HHWeM 3/ieMeHTOB B [lepuoauueckoit

CHucreMe M CTpOeHHeM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUJbl XUMHYECKOW CBSI3U. TUMbl KPUCTa/UIMUeCKUX
PeIIETOK, 3aBUCMMOCTh CBOMCTB BellleCTBa OT THIA KPUCTA/VIAUeCKOW PelléTKU
Y BUJIa XUMHYeCcKou cBsi3u. Knaccudukaiysi 1 HOMeHK/IaTypa HeopraHuueckKnux
BellleCTB (MeXXJyHapoJHasi U TpUBHa/bHasi). XMMHUUYECKWe CBOWCTBA BeEIECTB,
OTHOCSIIIIUXCSL K  pa3/IMUHbIM  K/jJaccaM HEeOpPraHWYecKHWX COeJVHEeHUH,

reHeTru4yecCkas CBsA3b HEOPraHM4YeCKUX BelleCTB

1.3

Knaccudukaiys XuMAYeCKUX peaklyii 10 pa3/MuHbIM MPU3HaKaM (110 YUCIy U
COCTaBy YUacCTBYHOIIMX B peaklMy BeLIeCTB, MO TeIuioBoMy 3(dekTy, 1o
M3MeHeHHIO CTereHel OKMC/IeHUsI XMMUUEeCKHUX /IEMEeHTOB, 110 00paTUMOCTH, 110

yYaCTHIO  KaTajqm3aTtopa). DK30- W JHJAOTepDMHUYECKHe  peakLUH,




TEePMOXHUMHNYECKHE YDABHEHUS. IToHsTHe O CKOpPOCTH XUMUUeCKOMn peaKlun

1.4

[TonsiTrie 06 0OpaTHMBIX M HeOOpPAaTHMBIX XMMHUECKUX peakiusax. [ToHsTHe 0
TOMOTeHHBIX U TeTepOreHHbIX peakiusaX. [IoHATHe 0 XUMHUYEeCKOM PaBHOBECHHU.
@DaKTOpbl, B/IUSIONIME HAa CKOPOCTb XUMMUECKOW peaklud W T0JIOKeHHe

XUMHWYECKOI'0 paBHOBECHA

1.5

OKUC/IMTe/IBHO-BOCCTAHOBUTE/IbHBIE  PeakLivy, 5/1IeKTPOHHBIN GamaHc
OKMC/INTeNIbHO-BOCCTAHOBUTE/IbHOM  peakuuy.  CocTaBieHVe  ypaBHEHUM
OKHC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakldii C HCIO0/Ab30BaHHEM MeToza

3JIEKTPOHHOT'O OasaHca

1.6

Teopusi 37MEKTPOMUTAYECKON AUCCOLMALIMUA. DJIEKTPOJIUTBI U HEeJIeKTPOJIUTHIL.
KarroHbl, aHMOHBI. MeXaHW3M JMCCOI[HAI[MHM BEIeCTB C pa3/TUUYHbIMU BHIAMU
XUMUYecKkol cBsi3u. CreneHb auccoryarii. CUIbHBIE U C/1a0ble 3TeKTPOJIUTHI.
Peakiiuv MOHHOTO OOMeHa. YC/IOBHsI TIPOTeKaHUs peakidii MOHHOTO obMeHa,
MOJIHbIe YW COKpAllléHHble HOHHbIe YypaBHeHUsi peakiuil. CBOMCTBa KHC/IOT,
OCHOBaHUW U Cojiell B CBeTe TIpe/iCTaBeHU 00 3/eKTPOIUTUUeCKOMN

nvcconyanyy. KauectBeHHbIe peakliuy Ha MOHBI. [ToHATHe O THPOJIH3e comeit

1.7

XUMUYeCKUM 3KCMepUMEeHT: O3HaKOMJIeHHMe C MOJe/sIMA KPUCTa//InyecKuX
peléTOK HeopraHWYecKuX BelleCTB — MeTa/uIoB U HemeTa/lioB (rpaduTta u
anmasa), CJIOKHBIX BeIlecTB (X/J0puja HaTpus); HUCC/efjoBaHHWEe 3aBUCUMOCTU
CKOPOCTM XHWMHYECKOW peaklMd OT BO3/eNCTBUSI pa3/IMUHbIX (DaKTOPOB;
WccejoBaHUe — 37IeKTPONPOBOJHOCTA — PacTBOPOB  BellleCTB,  Ipoliecca
JUCCOLMAIlMA  KHUC/OT, II[e/iouer U cojied (BO3MOXXHO HCMOJIb30BaHUE
BU/IEOMATePHAJ/IOB); TIPOBeZIeHWe OIbITOB, W/LIIOCTPUPYIOIIUX — TIPU3HAKH
MpOTeKaHUsl peaki[uii MOHHOrO oOMeHa (0Opa3oBaHUe 0cajKa, Bbl/je/ieHUe Ta3a,
oOpa3oBaHWe BOJbl); OMBITOB, WITIOCTPUPYIOIUX TPUMEDPHI OKHUCIUTETbHO-
BOCCTAHOBUTE/IbHBIX peakiuii (ropeHue, peakldd pa3/ioXKeHWs, COeIMHeHUs );
pacrio3HaBaHUe HeOpraHWYeCKUX BellecTB C TTOMOIIbI0 KaueCTBEHHBIX pPeaki[uil

Ha WMOHBI; pellieHre SKCIIePUMEHTA/IbHBIX 3d/1a4

HemeTtasnibl 1 ux coeaHeHUA

2.1

OOmiass  xapakTepucThka rajoreHoB. (Oco0eHHOCTH CTPOeHHsI aTOMOB,
XapakTepHble cTereHu okucieHusi. CTpoeHue U (r3nueckre CBONCTBA MPOCThIX
BellleCTB — rajoreHoB. XuUMHWYecKde CBOMCTBa Ha TMpUMepe XJiopa
(B3aMMOJelCTBHe C MeTa/ylaMH, HeMeTa//laMH, LjesouamMu). XJIOPOBOZJOPOZ,.
ConsiHasi KUC/IOTa, XMMHAUYECKUe CBOWCTBA, MOyueHue, IpuMeHeHue. [lelicTBUe

XJI0pa U XJIOPOBOZIOPOZA Ha OPraHW3M uejioBeKa. BakHelllne XJI0pUJbI U UX




HaXO)X[eHKe B IIpupoae

2.2

OO6mjass xapakTepucThka 371eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUSs
aTOMOB, XapakTepHble cTereHU okucaeHus. CTpoeHue u (r3nuecKrie CBOMCTBA
MPOCTHIX BeLeCTB — KHUCAOpOAAa M Cepbl. AJUIOTPOIHBIE MOAUDUKALIUI
KUOIOpOoJia U cepbl. XMMUYECKHe CBOWCTBAa cepbl. CepoBOZOPOJ, CTPOEHHe,
¢du3nueckie U XUMUYecKre cBobcTBa. OKCHU/BI Cepbl KakK Ipe/iCTaBUTeU
KUCJIOTHBIX OKCUZoB. CepHasi KUC/IOTa, (pu3nueckre U XUMUUECKHe CBOMCTBA
(oOmMe Kak Tpe/CTaBUTENs Kjacca KUCIAOT U crieruduueckre). XUMUUeCKHe
peakiyy, jekalllie B OCHOBe TPOMBIIIJIEHHOTO crocofa ToJiyueHUst CepHOM
KUCI0ThL. [Ipumenenue. Cov CepHOM KHUCJIOTBI, KayeCTBEHHAas peaklys Ha
cynbdaT-uoH. Haxox/jeHre cepbl U eé coeJMHEHUW B MpUpoJe. XHMUUECKOoe
3arpsi3HeHre OKpY)Karollleil cpefibl COeJUHEHUSIMU Cepbl (KUC/IOTHbIE [JOXKIH,

3arpsi3HeHHUe BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBpalLeH st

2.3

OOrmiasi xapakTepucTUka 37eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTpOeHust
aTOMOB, XapaKTepHble CTelleH! OKUC/IeHUs. A30T, paclipoCTpaHeHue B I[IPUPO/e,
¢usnyeckre U XUMHUYecKre cBoiicTBa. KpyroBopor asora B npupojie. AMMHUaK,
ero ¢usuyeckre U XMMHYeCKHe CBOMCTBa, IOJy4yeHHe U npuMeHeHue. Cosu
aMMOHMS, UX (pU3NUecKre U XMMHUYeCKHe CBOMCTBa, MpUMeHeHHe. KauecTBeHHast
peakLusi Ha MUOHbl aMMOHMS. A30THasi KUC/I0Ta, eé TosyuyeHve, (pru3nueckie U
XUMUUeckre cBoWcTBa (oOmye Kak TIpeACcTaBUTeNs Kjacca KWC/IOT U
cneurduryeckue). Vcronb30BaHMe HUTPATOB M COJed aMMOHHUsI B KadyecTBe
MMHepanbHbIX yA00peHUH. XMMuueckoe 3arpsi3HeHHe OKpY’Karolljed cpefibl
COeJMHEHUsIMM a30Ta (KUCIOTHBIE [AOXKAW, 3arps3HeHHe BO34yXa, IOYBBI U

BOJJ0EMOB)
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®ocdop, amnorpornHbie Mogudukaluu (ocdopa, dr3nueckue U XUMHUYECKUe
cBoictBa. Oxkcup docdopa(V) u dochopHas Kuciora, Qusnueckue U
XUMUYeCcKre CBOMCTBa, momydeHue. Mcrosb3oBaHue ¢ocdaTtoB B KauecTBe

MHUHepaJIbHBIX YA00peHui

2.5

Obmasi xapakTtepuctvka 37eMeHTOB [VA-rpymnmbel. OcoGeHHOCTH CTpOeHust
aTOMOB, XapaKTepHble CTeleHH OKWUC/IeHUs. YTJepof, a/UIOTPOITHbIe
Mou(dUKalMY, pacrpocTpaHeHWe B TMpUpoje, (u3nueckre M XUMUYECKHUe
cBoticTBa. Azicop6rust. Kpyrosopor yriieposa B ipupo/ie. OKCHZIBI yTJiepo/ia, ux
¢ur3nueckie W XMMHYECKHe CBOMCTBA, JeWCTBUE HA >KUBble OpraHU3MBbI,
MoJTyueHre U MpUMeHeHHe. DKOJI0Tudeckre Tpo0/ieMbl, CBSI3aHHbIE C OKCUIOM
yrinepoga(IV); rumote3a r100aqbHOTO TIOTEIUIEHWS K/IMMAaTa; TapHUKOBBIN

3¢ deKT. YronbHasi KUC/I0Ta U eé CoJi, UX (hr3ndecKre U XUMUUeCKHe CBOMCTRA,




rojayvyeHue U TnpuMeHeHre. KauecTBeHHasi peakljuss Ha KapOOHAaT-HOHBI
Wcronp30BaHre KapOOHATOB B OBITY, Me/IUIMHE, TPOMBILUIEHHOCTH U CeJTbCKOM

X0351HCTBe

2.6

[TepBoHaua/ibHBIE TIOHATHS 00 OpPraHUYecKUX Bell[eCTBaX KaK O COeJUHEeHMSX
yriaepoja (MeTaH, 3TaH, STW/eH, alleTWieH, 3TaHOJI, T[/IMLIepUH, YKCyCHas
KucaoTa). MIX cocTtaB U XUMHUeCKOe cTpoeHue. IToHsiTHe O OMO/IOTHUECKU
Ba)KHBIX BEIIeCTBAX: KUpaX, Oe/lKax, yI/ieBo/lax — U MX PO/ B JKU3HU UeJIOBeKa.

MartepuanbHOe eJUHCTBO OPraHM4eCKUX U HeOPraHMUeCKUX COeJUHeHUH

2.7

KpemHuii, ero gpusnueckye U XMuMuuecKre CBOMCTBA, MOMy4YeHre U IpUMeHeHue.
CoeavHenusi kKpemHusi B mnipupoge. OOmue mipecTaBieHuss 00 okcuze
kpemHusi(IV) u kpemMHHeBo# KuciaoTe. CUIMKAThl, MX WCIIO/B30BaHUE B OBITY,
MeJMLIHe, TIPOMBILUIEHHOCTU. BakHelIlie CTpOUTe/NbHbIE MaTepHuasbl:
KepaMUKa, CTeK/o, 1jeMeHT, 0OeToH, >kese300eToH. IIpobGsiembl Ge3omacHOTo

HCII0J/Ib30BdHHWA CTPOUTE/IbHBIX MAdTE€PUA/IOB B HOBCEAHEBHOﬁ JKN3HU

2.8

XUMHUYeCKU 3KCIIepUMEHT: H3ydyeHHe 00pa3l[0B HeOpraHWueCKUX BelleCTB,
CBOMCTB CO/ITHOM KHUC/IOTBI; TIPOBe/leHre KaueCTBEeHHBIX peakluid Ha XJIOpU[-
WOHbI M HaOJ/IIoJieHWe TIPU3HAKOB WX T[IPOTEKAHWs; OIBIThI, OTpaKarollye
(dbu3myeckre U XMMUUeCKHe CBOMCTBA rajloTeHOB U UX COeZilMHeHUH (BO3MOXXHO
HCTIO/Ib30BaHHE BH/IeOMAaTepHaioB); O3HAKOMJIEHWe C oOpasllaMu XJIOpU/OB
(rasoreHUIOB); O3HaKOM/eHHWe C oOpa3ljaMu ceppl U €€ CoeJUHEeHUsIMU
(BO3MOXKHO ~ WCII0/Ib30BaHWE BUJeOMaTepHasoB); HaOJIOZeHWe TIporjecca
o0yr/MBaHUs caxapa Ioj JeMCTBHEM KOHLIEHTPUPOBAHHOW CEepHOW KUC/IOTHI;
M3yuyeHWe XMMHWUECKHUX CBOWCTB pa30aBjieHHOW CepHOM KHCJIOTHI, IPOBe/leHHe
KayeCTBEHHOM peakUWud Ha Cyab(ar-uoH W HabmojeHre Tpu3HaKa eé
TPOTeKaHHs; 03HAKOMJIeHUe C (PU3MYeCKMMM CBOMCTBaMM a30Ta, ¢pocdopa 1 ux
coeflMHeHWM (BO3MOKHO HCTIO/Nb30BaHWE BH/[eOMaTepyasioB), obpa3iaMu
a30THBIX U (oCcHOpHBIX yA0OpeHuid; TlosyueHre, cobrpaHue, pacrio3HaBaHue U
v3yyeHWe CBOMCTB amMMMaka; MpOBeJileHHe KaueCTBEHHBbIX peaklUil Ha HOH
aMMoHUss U docdaT-uOH U U3yuyeHHe TIPU3HAKOB UX TPOTeKaHUs,
B3aMMO/IeMCTBYEe KOHLIEHTPUPOBAHHOM a30THON KUC/IOTHI C Me[Ibi0 (BO3MOYKHO
WCI0/Ib30BaHMe BU/leOMAaTepuaioB); H3ydyeHWe MoZesiell KpUCTaTMueCcKUX
pelIéToK anMasa, rpadura, QyinepeHa; 03HaKOM/IEHHe C MPOLeCCOM a/icopoLun
PacTBOPEHHBIX Bel|eCTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOrasa;
rojiyueHue, cobupaHue, pacrio3HaBaHWe U U3yueHre CBOMCTB YT/IeKUCIOTO T'a3a;
MpOBe/ieHre KaueCTBeHHBIX peaki[|ii Ha KapOOHaT- ¥ CUIMKAT-UOHBI U U3yUeHue

IMMPU3HAKOB HMX TIIPOTeKaHUA; O3HAKOMJIEHHME C HPOAYKHHEﬁ CU/TMKATHOM




TMMPOMBIIIJIEHHOCTH; pellleHre SKCIIEDUMEHTAJ/IbHBIX 3a/id4 I10 TeMe «BaxuHelmme

HeMeTa/lVIbl U UX COe JMHEHHUA»

MeTasnibl ¥ UxX CoeJHeHUA

3.1

OO0r1m1ast XapaKTeprUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METa/ZIOB HaA OCHOBAHUM UX
nosoxkennss B Ileprosnyeckor cucreMe XUMHWYECKUX 371eMeHTOB [I.U.
MenjeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTa/l/IoB. MeTaniuueckas CBsi3b U
MeTa/l/Inueckass KpUCTa/uyinyeckass peléTrka. OJIEKTPOXUMUYECKUU  psif,

HarpspKeHHUM MeTaJsl/ioB

3.2

dusnueckre ¥ XUMUUECKHe CBOMCTBa MeTayiyioB. OOIye criocoObl MoydeHust
MeTa/uIoB. [ToHATHE O KOPPO3WM METasl/IOB, OCHOBHbIE CITOCOOBI 3aIlIUThI UX OT
Koppo3uu. CrijiaBel (CTasib, YyTYH, AIOPATIOMUAHNHN, OpoH3a) U UX MPUMeHeHWe B

OBITY ¥ TPOMBIIITIEHHOCTH

3.3

[Ilenounsle MeTas/ulbl: MonoKeHWe B Ilepyuosrueckor cucTeMe XUMWUYECKHX
sanemeHToB .M. MeH/esieeBa; CTpPOeHME MX aTOMOB; HaxOXJeHUe B MPUPOJE.
dusnyeckre U XMMUYeCKHe CBOMCTBA (Ha NpuMepe HaTpus U Kamus). OKCUIbI U
TU/IDOKCU/IbI HAaTpusi U Kanus. [IpuMeHeHUWe ILe/IOYHBIX META//IOB U UX

COeIMHEeHUM

3.4

[[TenouHO3emMenbHbIE  MeTa//Ibl MarHuM W KajbLMW: TI0JIO)KEeHHe B
[Tepuoanueckol cucteMe XUMUUecKux 3/eMeHTOB [I.11. MeH/eneeBa; CTpoeHUe
MX aTOMOB; HaxoXK[eHWe B rpupofe. Pusnmyeckue U XUMHUUECKHWe CBOMCTBA
MarHusi U Kajblus. BakHeliume coefuHeHUs1 Kanblusi (OKCHUJ, TUAPOKCHUJ,

cosn). 2KECTKOCTh BOJBI 1 CTIOCOOBI €€ yCTpaHeHUsT

3.5

AnroMUHUI: TI0/10’KeHe B [Teprorueckoi cucteMe XMMUUecKux ieMeHToB 1. 1.
MenzienieeBa; CTpoeHWe aroMa; HaxoxJeHue B Ipupoge. dDusnueckue u
XUMHYeCKHe CBOKMCTBA a/tOMHHMS. AM(OTepHbIe CBOMCTBA OKCH/Aa U THPOKCH/Ia

AJTOMHWHUSA

3.6

Keneso: nonoxenne B Ileprosrueckon cucteme XMMUUeCKUX 31emMeHTOB [I.U.
MeHjeneeBa; CTpoeHUe aTOMa; HaxOXJeHWe B 1npupoze. dPusnueckue u
XUMHUUeCKre CBOMCTBa >xene3a. OKcufpl, ruapokcuabl u coau sxenesa(ll) u

»kene3a(Ill), ux cocraB, CBOMCTBA U MOTyYeHHe

3.7

XUMHUECKUH SKCIIEPUMEHT: 03HaKOMJIEHHe C 0Opa3ijaMi MeTa/l/IOB U CI/IaBOB,
vx (U3NUeCKUMU CBOMCTBAMU; H3ydeHHe pe3y/bTaTOB KOPPO3UM MeETasljioB
(BO3MO>KHO MCIT0/Ib30BaHKe BH/IEOMaTePUasoB), 0COOEHHOCTeNM B3aUMO/IeMCTBHS
OKCH/IAa Ka/iblusi M HaTpusi C BOJOW (BO3MOXXHO  MCMO/Ib30BaHUE

BHUJIeOMaTepuasoB); UCCIe[JOBaHUe CBOMCTB KECTKOM BOJbI; TTPOLIeCCa FTOPEHUs




Kere3a B KUCI0poJe (BO3MOXKHO MCIT0/Ib30BaHKe BU/leOMaTepraoB); PU3HAKOB
MpPOTeKaH!s KaueCTBEHHbIX peaki[iii Ha MOHbI (MarHus, Kasblusi, aJlOMHHUS,
1uHKa, kese3a(Il) u xxenesa(I1l), meau(Il); Hab/rOZEHNE W OMMCAHKE TTPOLIECCOB
OKpalllMBaHUsl TJlaMeHW WOHaMM HaTpus, Kaausi U KajabLusi (BO3MOKHO
WCMO/b30BaHUe BH/leOMaTepyasoB); HWCCe[oBaHUe aM(OTepHbIX CBOWMCTB
TU/IPOKCH/Ia allOMUHMSI U THUAPOKCH/A LIMHKA; pelleHue 3KCIepUMeHTaTbHbIX

3a/jau 10 TeMe «Ba)kHelllIe MeTaslbl U UX COeZUHEeHUsI»

XUMHUA U OKpyKarolas cpefia

4.1

HoBele maTepuanel ¥ TexHOMOrWU. BelljecTBa U Marepuanbl B MOBCEHEBHOU
JKU3HM 4YesioBeKa. XUMHUsl U 3710poBbe. be3onacHoe MCro/ib30BaHUe BeLeCTB U
XUMHUUECKUX peak(uid B ObiTy. IlepBasi moMOIIb MPU XUMHUECKHX OXKOTaX U

OTpaBJ/IEHUAX

4.2

OCHOBBI 5K0/I0TMUeCKOM TPAMOTHOCTHA. XMMUYeCKOoe 3arpsi3HeHue OKpy Karolei
cpeapl ITJK. Posib X¥MuM B pellieHUH 3KOJOrMueckux mpobsem. IpupogHbie
VMCTOYHUKW YIJIeBOAOPOZAOB (Yrojb, NMPUPOJHBIA ra3, He(Tb), MPOAYKTbI WX

repepabOTKU, UX POJIb B OBITY U TIPOMBIIIJIEHHOCTU

4.3

XVMUYeCKUM SKCTIepUMeHT: u3yuyeHre 00paslioB MaTepHasioB (CTEKIIO, CIIaBbl

MeTaJl/IOB, N0JIMMepHbIe MaTepuasbl)




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

Kop
npoBepse
MOro
TpedoBaH
us

IIpoBepsiemble TPeOOBaHUsA K MPEAMETHBHIM pe3y/ibTaTaM 0a30Boro
YPOBHSI 0OCBOEHHsI 0CHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOI'0
o01ero odpa3oBanus Ha ocHoBe PI'OC

IIpencrasienue:

1.1

O TI03HAaBaeMOCTH SIBJIeHWWA TPHUPOJbl, TIOHUMaHHe OOBeKTUBHOM
3HAUMMOCTH OCHOB XMMHUECKOW HayKu Kak o00s1acTh COBPeMEeHHOro
€CTeCTBO3HAHUS, KOMIIOHeHTa O0OIlleid Ky/JbTypbl ¢ TPAKTUYeCKOU
JlesITe/IbHOCTU YerioBeKa B YC/IOBUSIX COBPEMEHHOTr0 00I1iecTBa; TOHUMaHue

MecTa XUMHU Cpe/iv IPYTUX eCTeCTBeHHbIX HayK

1.2

0 HayuyHbIX MeTOJax MO3HaHWs, B TOM YMCJIe SKCIepUMEeHTa/lbHbIX M
TeopeTUYeCKUX MeTO/lax UCC/e/J0BaHus BellleCTB U U3yUeHHUss XUMUUeCKUX
peakiuif; yMeHHWe WCI0/b30BaTh MOJENH [Jisi OOBSICHEHHUS CTPOeHUS

dTOMOB M MOJIEKYJT

1.3

0 cepax npodeccCUoOHaNbHOW [esATeTbHOCTH, CBSI3aHHBIX C XUMHeH U
COBPEMEHHbIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha  JOCTHDKEHHSIX
XUMHUYECKOH HayKH, UTO MO3BOJIUT 00YUarOIMMCS paCCMaTPHUBaTh XUMHIO
Kak cdepy cBoelt Oyayie npodeccoHanbHON JesSTe/TbHOCTA U CJie/aTh
OCO3HAHHBIM BHIOOP XUMHUH KaK MPOGUILHOTO MpeIMeTa MPH Tepexo/ie Ha

yPOBeHb cpefiHero o01ero oo6pa3oBaHUs

BnazneHve cuctemMol XUMUUECKHUX 3HAHUM U yMeHHe MPUMEHSITh CUCTEMY

XUMHNYeCKH1X 3HaHI/II'71, KOTOpas BK/IFOYAET:

2.1

Ba)KHEHIINe XUMHUYECKre TIOHSITUS: XUMUUeCKHUW 37IeMeHT, aTOM, MOJIeKYJIa,
Bell[eCTBO, MPOCTOe W CJ0XKHOe BelleCTBO, OJHOPOJHAasi U HeOAHOPOAHast
CMeCb, OTHOCUTeJIbHble aTOMHasi U MOJeKy/sipHasi MacChbl, KOJMUeCTBO
BeIIleCTBa, MOJIb, MOJISIpHasi Macca, MOJISIPHbIN 00BEM, OKCH, KHUC/IOTa,
OCHOBaHHe, COMb (CpefiHsisA), XUMUYeCcKasi peakiusi, peaklid COeJuHeHUs,
PeaKi[UM pa3/ioXKeHHsl, PeaKI[MM 3aMeIlleHus], peakiii oOMeHa, TeTIOBOU
3¢ deKT peakiiyy, 3K30- U IHA0TEpMUUYECKHe peakl[id, PacTBOP, MacCoBasl

A0/ XUMUYECKOro 3/7IeMeHTd B COeIMHeHWH, MdCCOBasdA A0Jid Y INPOLIEHTHaA




KOHLIeHTpallMsl BelllecTBa B pacTBOpe, SiApPO aToOMa, 3/JeKTPOHHbIA C/IOH
aToMa, aTOMHast OpOUTasTb, pajIiyC aTOMa, BaJIeHTHOCTb, CTeTIeHb OKUC/IeHHS],
XUMHUUeCKasi CB$i3b, 37IeKTPOOTPHULATE/IbHOCTb, TOJISIpHAsi W HeMoJisipHast
KOBaJIeHTHasi CBsI3b, MOHHasl CBsI3b, MeTa/l/TiuyecKasi CBsi3b, KpHUCTa/l/THUecKast
pelléTKa (aToMHasi, MOHHasl, MeTa/l/InuecKasi, MOJIeKyJisipHasi), MIOH, KaTUOH,
aQHUOH, 37IeKTPO/UT U He3JIeKTPOJIUT, 3J/IeKTPOJUTHYeCKasi AMCCOLMalus,
peakiui MOHHOTO OOMeHa, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKIvH,
OKHC/IUTEe/Tb U BOCCTAHOBUTE/Ib, OKHC/IEHEe U BOCCTAaHOBJIEHUE, 3/IEKTPO/IU3,
XVMHUYeCKOe paBHOBecHe, 0OpaTHMble U HeoOpaTUMbIe PeakI[iH, CKOPOCTh

XUMHUYECKOW peaklyy, Katanu3arop, [1/1K, Koppo3usi MeTasioB, Cr/laBbl

2.2

OCHOBOIIOJ/IATalOIe  3aKOHbl XWUMHH: 3aKOH COXPaHeHWs MacChl,
repuoauueckuii 3akoH [I.MI. MeHjieneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa,

3aKOH ABOrazipo

2.3

TeOpHUn XUMUU: dTOMHO-MOJIEKYJIAPDHAA Teopus, Teopud

3/1eKTPOJIMTUUECKOM AUCCOLUALIUU

BiiageHre ocHoBaMM XMMUUeCKOW rPaMOTHOCTH, BK/TFOUAIOIIIeH:

3.1

yMeHUe TpaBU/IbHO KCII0/Ib30BaTh M3yUyeHHbIe BellleCcTBa U MaTepuasbl (B
TOM YHC/Ie MUHEpajbHble yJ00peHHs, MeTa/lbl U CIIaBbl, TPOAYKThI
repepabOTKU MPUPOJHBIX UCTOYHUKOB YTIEBOAOPO/IOB (YTJIsi, IIPUPOJHOTO
raza, HeTu) B OBITY, CE/ILCKOM XO3sCTBE, Ha MPOU3BOZICTBE U IIOHUMaHHe
3HaueHUus1 KUPOB, OeJIKOB, YI/IeBO/IOB [ijisi OpraHM3Ma uejioBeKa; yMeHHe
MPOrHO3UPOBATh B/IMSIHYE BellleCTB U XMMUUeCKUX MPOLIeCCOB Ha OPraHU3M

yesIOBeKa U OKPYKAIOIIYI0 PUPOAHYIO CPeay

3.2

yYMe€HHe MWHTEerpupoBaTb XWMHWUYECKHE 3HAHUA CO 3HAHUAMHKU [JPYTHUX

yueOHBIX TIPeIMETOB

3.3

Ha/IMuMe OmbITa paboThl C Pa3TMUHBIMA HWCTOYHHUKAMU WH(OPMAIMX 10
XUMUM (HayyHasi M  HAy4HO-TIONYJIsIpHasl  JidTepaTtypa, CJIOBapy,

CMPaBOYHUKM, UHTEPHET-PECYDPChI)

3.4

yMeHHe OOBeKTHMBHO OLleHMBAaTh WH(GOpPMALMI0 O BelecTBaX, UX
TpeBpaLleHUsIX U NIPaKTUUeCKOM IMPUMEHEHUU U YMeHHUe UCII0/Ib30BaTh eé

[JIA pellleHna yq66HO-H03HaBElTEJII)HI)IX 3aa4

BnajmeHrie oCHOBaMH TIOHATHUHHOTO armapaTa ¥ CHUMBOJIMYECKOTO sI3bIKa
XUMUU [IJis COCTaB/ieHus: (pOpMy/sT HeopraHUUeCKUX BellleCTB, YpaBHEHU
XUMUYEeCKUX peaklydii; ocCHoBaMU XxuMuueckoid HoMmeHKatypsl (IUPAC u

TPUBUAJILHOM)




YMeHue OOBACHSITh CBSI3b IIOJIOKEHMSI 3/IEMEHTa B HGPHOAHQECKOﬁ

CrCTeMe C YUCJIOBBIMH XdPAKTEPHUCTUKaAMH CTPOEHUA daTOMOB XMMHNUECKUX

5 3/IeMEeHTOB (CocTaB ¥ 3apsii siApa, oOIIee YHC/IO 3JIEKTPOHOB),
pacrpezieieHMeM 3/IeKTDOHOB 10 SHepPreTUYecKMM YpPOBHSIM aTOMOB
TePBBIX TPEX MEePUO/IOB, Ka/lvs U KasbLUs
[IpencraBneHre O TEPUOJUYECKOM 3aBUCUMOCTU CBOWCTB XHMMHUUECKUX
3/1eMeHTOB (paguyC aTtoMa, 371eKTPOOTPULIATeIbHOCTh), TIPOCThIX U
6 CJIOJKHBIX BellleCTB OT MOJIOXKeHUs 3/ieMeHTOB B [lepruoanueckoit cucteme
(B ManbIX Mepuojax U rJaBHBIX MOATPYIIax) U 3/IeKTPOHHOTO CTPOEHUs
aToMa
7 YMeHue KnaccupuLMpoBaTh:
7.1 XUMUYeCKHe 371eMeHThI
7.2 HeopraHuueckue BelllecTBa
7.3 XUMUUYeCKHe peakLuu
8 YMeHve onpeiensTe:
8.1 BaJIEHTHOCTh U CTeTeHb OKUC/IEHUSI XUMUUECKHX 3/IeMEeHTOB, 3apsi/i MOHA
8.2 BU/J| XMMUUECKOM CBSI3U M TUI KPUCTA/I/TMUECKOM CTPYKTYPbI B COeIMHEHUSIX
8.3 XapakTep CpeJbl B BOJHbIX pacTBOpax BellleCcTB (KMC/IOT, OCHOBAaHUM)
8.4 OKMCJ/IUTENb U BOCCTAHOBUTEb
9 YMmeHue xapakTepr30BaTh GU3UUeCKre U XUMUUeCcKre CBOMCTBa:
MPOCTHIX BellleCcTB (KUC/IOPOJ, 030H, BOAOPO[, rpadur, anmMas, KpeMHUH,
9.1 a3oT, docdop, cepa, XJI0p, HATPUM, Kaui, MarHUi, KalbLUii, a/IFOMUHUH,
Kese30)
CIOXKHBIX BeLeCTB, B TOM YMCJie UX BOJHBIX pacTBOPOB (BOZQ, aMMUaK,
XJIOPOBOZOPO/l, CEPOBOAOPOJ, OKCUABI M THUAPOKCUAbI MeTayioB [-ITA
97 rpyrir, amtomunust, meau (1), uuHka, »xenesa (11 u I1T), okcuabt yriepoaa (11
' u IV), kpemuus (IV), azota u docdopa (111 u V), cepri (IV u VI), cepuucras,
cepHasi, a30TUCTas1, a30THas1, pocopHasi, yroyibHasi, KpeMHUeBasi KUC/I0Ta U
HX COJIN)
MPOrHO3UPOBaTh U XapaKTepU30BaTh CBOMCTBA Bel|eCTB B 3aBUCUMOCTH OT
93 WX COCTaBa W CTPOEHMs, MpUMeHeHHe BeIlleCTB B 3aBUCHUMOCTH OT UX
' CBOMCTB, BO3MOXXHOCTb TIDOTEKaHUsl XUMWUUECKHUX T[peBpallleHhd B
Pa3/IMUHBIX YCIOBUSIX
10

YMeHHe coCTaBSITh MOJIEKYJ/ISIPHbIE Y MOHHbIE YDaBHEHUSI PeaKLUii, B TOM




qucsie:

10.1 peaki{ii HOHHOTO0 0OMeHa
10.2 OKHC/TUTeTbHO-BOCCTAaHOBUTE/TbHBIX peaKIIUii
103 W/UTIOCTPUPYIOIINX XUMUUECKHe CBOMCTBA M3Yy4YeHHbIX K/IacCOB (Ipyrm)
' HeOpraHUuyecKHx BellecTB
10.4 MOZTBEPXKJAOLMX FeHeTUUeCKYH0 B3aUMOCBSI3b MKy HUMU
11 YMmeHHe BBIYUCIIATE (MPOBOUTE PACUYEThI):
111 OTHOCHUTEJIbHYI0 MOJIEKY/ISIDHYIO U MOJISIPDHYO MaccChl BeIlleCTB, MacCOBYIO
' JIOJIF0 XMMUUEeCKOT'0 3/ieMeHTa B COeZIMHeHU!
11.2 MacCCOBYIO [JOJIFO BellleCTBa B pacTBOPE,
11.3 KOJIMUEeCTBO BeIIleCTBa U ero Maccy, 00beM ra3oB
114 10 YpaBHEHUSIM XMMUUYeCKUX pPeakl[ui U HaXO4UTh KOJIMUeCTBO BellleCTBa,
' 00BEM M MacCy peareHTOB W/IH MPOAYKTOB peakL|uu
12 BnazeHuve (3HaHMe OCHOB):
OCHOBHBIMM MeTO/IaMH Hay4yHOTO T03HaHUs1 (HabsrofieHue, W3MepeHHe,
121 5KCIIEPUMEHT, MOZe/IMpOBaHre) TMpPU HM3y4YeHWU BellecTB U XUMHYeCKUX
' sIBJIeHUH; yMeHHe chOpMYyIUpoBaTh MpobsieMy U TMpeAoXKUTb TYTH eé
pelilieHust
129 6e30macHOM paboThI C XUMUYEeCKUMH Bell[eCTBaMU, XUMUUYECKOM IMOCYZoH U
' nabopaTopHbIM 000py/j0BaHHEM
npaBuaMu Oe3oracHoOro obpallleHusi C BellleCTBaMH, MCIO/b3yeMbIMUA B
MOBCEJHEBHOM JKW3HHU, TpaBWIAMH TIOBeieHHsI B 1[esiAX cOepexxeHUs
12.3 3J0pOBbSl U OKpYy)Karollleld TPUPOJHOM Cpefbl; IOHUMaHWe Bpeja
(omacHOCTH) BO3/I€MCTBUS Ha >KKBble OPraHU3MbI OTpe/ie/IEHHbIX BelleCTB,
CIIoCOO0B YMeHbILIeHUs ¥ TIPeA0TBPAILeH!sI UX BPeHOTO BO3JeHCTBHS
13 Hanvume npakTUuUeCcKWX HaBBIKOB IJIAHUPOBaHUSI W OCYLEeCTB/IEHUS
CeyIoIIUX XUMHUYEeCKUX SKCI1IePUMEHTOB:
v3yyeHWe U omnuvcaHue (U3UUecKUX CBOMCTB BeIeCTB; O3HAKOMJIEHHE C
131 ¢u3NUYeCKUMU U XUMHUYEeCKUMH SIBIEHUSIMU; OIIbITHI, WJLTHOCTPUPYIOLLIe
MpU3HaKX NIPOTEKaHUsl XUMUUYECKHX peakLui
13.2 H3yJeHue Crioco00B pa3zie/ieHusi CMece
133 roJjiyueHre KUCJI0po/ia U M3y4yeHUe ero CBOMCTB; MOy4YeHHe BOJOpoJa U

HN3y4yeHHUe €ro CBOﬁCTB; MojiyueHue YyIJIeKMC/JIOTO I'd3d W HM3y4YeHHEe €ero




CBOﬁCTB; MnojsiyueHue aMMHdKa U U3y4YeHHre ero CBOMCTB

13.4

TPUTOTOB/IEHWE  PAacTBOPOB C  OMpeJie/IeHHOM  MacCOBOWM  Jloyied

PacTBOPEHHOIO BelleCcTBa

13.5

rpUMeHeHre WH/IMKATOpOB (/lakMyca, MeTWlopawxa U (eHosndTanenHa)

AJId orpeae/ieHrs XapdKTepd Cpeabl B paCTBOPaX KHUC/IOT U Luenoqef/i

13.6

WCC/Ie/[OBaHUe M OIMCaHHe CBOMCTB HEOPraHWMYeCKUX BeIeCTB Pas/IMuHbIX
K/IacCOB; M3yUeHHe B3aUMOJEHCTBHS KUCIOT C MeTa/UlaMH, OKCHIAMH
MEeTaJI/IOB, PacCTBOPUMBIMH W HEpPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;
ToJTyueHre HepacTBOPHMMBIX OCHOBaHWM; BbITeCHEHHe OJHOTO MeTasla
OPyTM W3 pacTBopa COMH; HcC/iefioBaHMe aM(OTepHbIX CBOMCTB

TUIPOKCU/IOB aTFOMUHUS U LIMHKA

13.7

pellleHHe SKCIepUMeHTa/lbHbIX 3a/lau 1Mo TemaM: «OCHOBHbIe K/acChl
HEOpPraHUUeCKUX COeJIUHeHUN»; «DJIeKTPOJUTHUeCKas: AUCCOL[UAIUsI»;
«BaxkHeii11Me HeMeTa/lJIbl U UX COe/IMHEeHUs»; «BaykHelllivie MeTasibl U UX

COeTUHeHUs»

13.8

XUMHYeCKHe SKCIepUMeHTbI, WIMIOCTPUPYIOLMe TPU3HAKW TPOTeKaHUs
peak1iiii MOHHOTO 0OMeHa; KaueCTBeHHbIe peakl{ii Ha IIPUCYTCTBYHOILME B
BO/JJHBIX PaCTBOPAX MOHBI: XJIOPU/-, OPOMUA-, HOAWA-, Cyibdat-, pocdar-,
KapOOHaT-, CU/IMKaT-aHUOHBI, T'HPOKCHJ-UOHBbI, KaTHOHbI aMMOHWUS,

MarHusi, KaabLysi, alFOMUAHUS, JKeJie3a (2+) v »kese3a (3+), Meau (2+), LIMHKa

14

Ywmenue:

14.1

NpeJCTaB/IsATh  pe3y/bTaTbl  SKCIIepUMeHTa B (OpMe  BBLIBOJOB,
Jl0Ka3aTenbCTB, TpapuKOB U TabaML] U BBISBAATH SMITMPUUYECKHE

3dKOHOMEPHOCTHU

14.2

YCTdHaB/IMBATb CBA3W MEXAY Pped/IbHO Ha6]I}O,E[aEMI:IMI/I XUMHNYeCK1MHU
ABJIEHUSMHW MW TIponecCaMu, IIpOUCXOJAIIMMHU B MdKpO- WU MHUKDPOMHPE,

00BSICHSTE MPUYMHBI MHOT'000pa3ust BEI[eCTB




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 M MOJIEKY/JIBI. Xumuueckre 3jieMeHTbl. CHMBOJ/BI  XUMHUECKUX

5J/IEMEHTOB. HpOCTLIe " CJI0OKHBIe BelljeCTBa.

1.3

Xumuueckasi ¢opmy/a. BaseHTHOCTb aTOMOB XMMHUYeCKUX 371eMeHTOB. CTerneHb

OKHCJ/IeHHA

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BellecCTB. OtHocuTenbHass aToMHas Macca.
OTHOCUTeNbHAas MOJIEKYJ/IAPpHAA Macca. MaccoBas A0/ XUMWYeCKOr'o 3/ieMeHTa B

COeMHeHUH

1.5

KomuuectBo BeirjectBa. Mosib. MosnsipHasi Macca. MonsipHbIii 00bEM Ta30B.

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

1.6

dusnyeckre U XUMHUECKHe SIBJIeHHsS. XUMUYecKas peakuuya u eé IMMPpHU3HAKU.

3aKkoH COXpPaHEHHUA MdCChI BEIEeCTB. XumMurueckue YPaBHEHHA

HepI/IO,E[I/I‘-IECKI/Iﬁ 3dKOH U HEPI/IOAH‘-IECKEIH CucrteMa XMMHUYeCKHX 3JIEMEHTOB ,[[I/I

Mewnpeneesa. CTpoeHre aTOMOB

2.1

[Tepuoanueckuit 3akoH. [leproanyeckass cucteMa XUMUUeCKUX 31emeHToB [.U.
MengeneeBa. [leprosbl u rpyrrbl. PU3nUecKuil CMBIC MOPSIAKOBOIO HOMepa,

HOMEpOB Tepuo/a U TPyIIIbl 3/leMeHTa

2.2

Ctpoenue atomoB. CocTaB aTOMHBIX szep. M3ortonbl. OneKTpoHbl. CTpoeHue
3JIEKTPOHHBIX ~000/I0UeK aTtoMOB TiepBbIX 20 XMMHUYECKMX 3JIEMEHTOB

[Tepuoauueckoii cucremsl [1.11. MeHeneeBa

2.3

3aKOHOMEpPHOCTH B U3MEHEHUM CBOMCTB XMMHUYECKHX 3/IEMEHTOB IepPBbIX TPEX
MepyoJioB, Kajus, Kanablusg (paguyca aTOMOB, S/€KTPOOTPHULATeTbHOCTH,
MeTa/UIMYeCKUX U HeMeTa/lJTMUeCKUX CBOWCTB) M UX COe/IMHEHUH B COOTBETCTBUU

C I10JI0KeHueM 5/1eMeHTOB B Hepno,qnqecxoﬁ CHCTeMe U CTPOE€HHEM UX aTOMOB

CTPOGHI/IQ BelleCTBa

3.1

Xumuueckass CBS3b. KoBaneHTHast (HOJ'IHPH(:IH n HeHOHHpHaH) CBA3b.
BJIEKTPOOTPI/IL[(:ITEIH:HOCTL XUMHNYeCKUX 5J/IEMEHTOB. WoHHas CBA3b.

Metanmmnueckas CBI3b

3.2

Tunel  KpPUCTA/UIMUECKUX PelIfTOK (aTOMHAas, MOHHAas, MeTa/ulMyeckas),




3aBHCUMOCTh CBOMCTB BelleCTBa OT THIIA KpI/ICTaJ'IJ'II/I‘-IECKOI‘/JI pEI.LIéTKI/I N BHU/lad

XUMUUYECKOU CBSI3U

Barknenmme npeacraBUTe/IM HEOPraHUM4YeCKHX BeIeCTB. Hemetannel U ux

4 coeuHeHUs. MeTanibl ¥ UX COeIMHeHUs
Knaccudukaiusi ¥ HOMeHK/IaTypa HeOpraHW4eCKUX COeJUHEHUI: OKCHI0B
(coneobpa3sytolyie: OCHOBHbIE, KUCTIOTHBIE, aM()OTEePHBIE) U HeCo/ie00pa3syoliue;
4.1 OCHOBaHUM (wénoum v HepacTBOpPUMbIe OCHOBaHUs); KHUCJIOT
(kucmopocozepxaliye U 6eCKUCIOpOIHbIe, OAHOOCHOBHbBIE 1 MHOTOOCHOBHBIE);
cosie (CpeIHUX Y KUCJIbIX)
42 dusnyeckue ¥ XMMUYeCKre CBOMCTBA MPOCTHIX BellleCTB-HeMeTaslIoB: BOAOPO/a,
' XJI0pa, KACI0Po/ia, Cepkl, a30Ta, ocdopa, yriepoja, KpeMHUs
dusnyecke U XMMUYeCKHe CBOWCTBA TMPOCTHIX BeIeCTB-MeTas/uIOB: JIUTHUS,
4.3 HaTpWs, Ka/lvsl, MarHus 1 KasbLus, aTIOMUHUS, JKese3a. D/IeKTPOXUMUUeCKUN psif,
HarpsbKeHul MeTaslioB
a4 dusnyeckre U XMMUYeCKHe CBOWCTBA BOZOPOJHBIX COeJUHEHWN HeMeTaslloB:
' XJIOPOBOZIOPO/ia, CEPOBOZOPO/a, aMMHaKa
dusnueckue U XMMHUUYECKHe CBOWMCTBa OKCHZOB HemeTa/wioB: cepel (IV, VI),
4.5 asota(ll, 1V, V), docdopa(lll, V), yraepoga(ll, IV), kpemuusi(IV). ITonyyeHue
OKCH/IOB HEMETA/lJIOB
46 XvMuyeckre CBOMCTBA OKCUAOB: MetasuioB IA-IIIA rpynn, yunHka, meau(Il) u
' »xene3a(ll, III). [TonyyeHre OKCHOB MeTaJlJIOB
XyWMHUUeCcKre CBOMCTBAa OCHOBaHWM W am(OTepHbIX T'MAPOKCHAOB (Ha MpuMepe
4.7 TUAPOKCUIOB  a/FOMUHUS, JKene3a, LMHKa). [lomyueHuwe oOcHOBaHuUW U
am(OTepHBIX THPOKCH/OB
Ob61e XxUMHUYeCcKWe CBOWCTBA KUC/OT: XJIOPOBOJOPOJHOM, CepOBOJOPOJHOM,
48 CEepHUCTOM, CepHOM, a30THOW, (ocdopHOl, KpeMHHEeBOHW, yroybHOR. OcobOble
' XUMHUUECKHe CBOMCTBA KOHLIEHTPUPOBAaHHOM CEepHOM W a30THOM KHUCJIOT.
[TonyueHue KUC/IOT
4.9 OO61mye XMMHUYeCcKre CBOMCTBA cpefHMX coneld. [TomyueHue comneid
410 [Tonyuenue, cobupaHue, pacrio3HaBaHWE BOJOPOJA, KHCIOPO/a, aMMHAKa,
' YT7IeKUC/IOTO Ta3a B 1abopatopuu
A1l [TonyyeHre aMMMaKa, CEPHOM U a30THOW KUC/IOT B TMpoMbIiiieHHOCTH. OO1mye
' Croco0bI TIOSTYYeHHsT MeTaslyioB
4.12 ["'eHeTHYecKas CBsI3b MeX/y KacCaMy HeOpraHWYeCKUX COeJMHeHNN




XymHueckue peaKLn

5.1

Knaccudukaiusi XMuMU4YecKux peakiyil M0 pa3/idyHbIM MpU3HAKaM: M0 YUCIY U
COCTaBy Yy4YaCTBYIOIIMX B peaklMu BelecTB, IO TerioBoMy 3(]dexTy, Mo

W3MEHEHMIO CTelleHel OKUC/IeHHs XUMUUEeCKUX 3/IEMEeHTOB

5.2

TertoBoit 3ddeKT XUMUUeCKol peakijuu, TepMOXUMHUYeCKUe YpaBHeHHs. JK30-

Y 5HJI0TepMUYecKHe peakliu. TepMoXuMHUUecKre ypaBHeHUs

5.3

OKMC/IUTe/IbHOBOCCTAaHOBUTEIbHBIE peakLun. OxucuTe/IM U BOCCTAaHOBUTEU.
HpOL[ECCbI OKHCJ/IEHUA u BOCCTAaHOBJIEHHA. SJ'IEKTPOHHBIf/i OanaHc

OKHC/IUTE/TbHOBOCCTAHOBUTE/IbHOM peakiun

5.4

Teopust 37eKTpONIUTHYECKOU Aruccoranii. KaTMoHbI, aHUOHBL. DJIeKTPOJIUTEI U

Hed/1eKTpo/iuThl. CUTbHBIE U C/labble 3/1eKTPOUThL. CTereHb AUCCOI[UALIUU

5.5

PeaKL[I/II/I MOHHOI'O OOMeHa. ¥YCJ/IOBUS MMPOTEKAHUA peaKL[I/Iﬁ HMOHHOI'O 06MeHa,

TOJIHbIE U COKpAllléHHble MOHHbIE YDaBHEHUS peakLuii

XUMus U OKpysKarolas cpefa

6.1

BemjectBa ¥ Marepuasibl B TIOBCEJHEBHOM J>XM3HU uejioBeKa. be3omacHoe
HCTI0/Tb30BaHKe Bell[eCTB U XUMHUUeCKUX peakiiyii B JabopaTopuu U ObITy. [TepBast

NnomMo1ib rMpru XUMHUUYECKHX 0XKOIr'daX U OTPaBJ/IEHUAX

6.2

XYWMHUUeCKOe  3arpsi3HeHue  OKpY’Kawlled cpefbl  (KUCJIOTHbIE O,
3arpsi3HeHHe TIOUBBI, BO3ZlyXxa W BOJOEMOB), CMOCOOBI ero TpeoTBpaIlleHuUs
[MpenenbHass fgomyctumasi KoHueHTpauus BelectB (IIJK). Ponp xumuu B
PeIlIeHUH  SKOJIOTMUeCKHX TMpobseM. YcuiaeHuWe TIAPHUKOBOTO 3¢deKTa,

pa3pyliieHre 030HOBOTO CJIOS

6.3

[TpumeHeHue cepbl, a30Ta, Gocdopa, yriepozia, KpeMHUs] U UX COeIMHEHUM B
ObITY, Me/AWI[MHe, TMPOMBIIUIEHHOCTH W CEeJIbCKOM XO03sHcTBe. [IpumeHeHue
MeTa/UIOB U CIUIaBOB (CTajb, UYT'YH, [JIOpPaJtOMUHMNA, OpoH3a) B OBITY U
MPOMBILLJIEHHOCTH UX coefuHeHU. [ToHATHe 0 KOPpO3WH MeTaslioB, OCHOBHbIE

Croco0bl 3alUThI KX OT KOPPO3UU

6.4

[TpvposHble MCTOYHUKM YT/I€BOJOPOAOB (yrosb, TMPUPOAHBINA ra3, He(Thb),

TIPO/IYKThI UX TiepepaboTKy (0eH3MH), MX POJib B OBITY U TIPOMBIIILJIEHHOCTH

6.5

HepBOHaI—IaJ'IbeIe MOHATUST 00 OpraHrMYeCKrWX BeleCTBaX KdK O COeAMHEHHAX
yrjiepoza (METaH, 3TaH, 3TU/IEH, all€TUJIEH, 3TaHOJI, IVIMLIEPUH, YKCYCHAsA KI/ICJIOTa).
[ToHsATHE O OHMOIOrMUECKH BayKHBIX BeIeCTBax: >XMpdX, 6EJ'IK8.X, yrieBogax — U Ux

POJIX B )KM3HU UEJIOBEKA

PacuéTnr:




7.1 1o opMyJiaM XMMUUYECKUX COeJUHeHUM
7.2 Macchl (MacCOBOW) [10/1d paCTBOPEHHOIO BellleCTBa B pacTBOpe
7.3 10 XUMHUYeCKUM 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






