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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa MO XWUMHH Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHUs
coCcTaB/ieHa Ha OCHOBe TpeOOBaHMI K pe3y/JbTaTaM OCBOEHHS OCHOBHOMU
obOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHUs, TTPe/ICTaB/IeHHbIX
B ®I'OC OO0, a Takke Ha 0CHOBe the/iepa/ibHOI paboueii TPOrpaMMbl BOCITUTaHUS
W C Yy4eTOM KOHIENIMM TIperojiaBaHus yuyeOHOTO TipegMeTa «XHWMHS» B
oOpa3oBare/ibHBIX OpraHu3alysax Poccuiickoii ®eepaiiyu.

[TporpaMMa 10 XWUMWU [aéT TIpe/iCTaB/ieHWe O Liesisix, obiell cTpaTeruu
oOyueHusi, BOCIUTAHHUSI W pa3BUTUA OOYYAIOIIUXCS CpPeACTBaMH yueOHOro
nmpeaMeTa,  yCTaHaBAMBaeT  o0si3aTes/ibHOe — TIpeMETHOe  COjieprKaHue,
Tpe/lyCMaTpUBaeT pacrpejie/ieHde ero I0 KjJaccaM W CTPYKTYPUpPOBaHHE TI0
pa3zfesaM M TeMaM TMpPOTpaMMbl M0 XWUMHH, OIpefesisieT KOJUUeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTHKH COJIepKaHus, pPeKOMeH/IyeMYo
10C/Ie/IOBaTeIbHOCTh ~ M3YUeHWS] XUMHM C  YYE6TOM  MEXKIpPeAMETHBIX U
BHYTDUIIPEIMETHBIX  CBs3eM, JIOTUKA y4eOHOTO TIpoIjecca, BO3PACTHBIX
ocobeHHOCTell OOyuarol[uXCs, oOrpejensieT BO3MOXKHOCTM TIpefMeTa  [jisl
peas3aiiuu TpebOBaHUM K pe3y/ibTaTaM OCBOEHUsI OCHOBHOW oOpa3oBaTebHOU
TIporpaMMbl Ha YPOBHE OCHOBHOTO 00ITlero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3ysibTaTaM 00yueHHUs XMMUU Ha YPOBHe Iie/iel U3ydeHus mpefiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH O00ydYarolierocss 1Mo OCBOEHUIO
yuebOHOr0 Cofiep>KaHusl.

3HaHHWe XUMHH CAY)KUT OCHOBOW i1 (HOpPMUPOBAHWS MHMPOBO33PEHMUS
oOyuaroIrerocsi, ero rnpejicTaB/leHH O MaTepUaJbHOM eJUHCTBE MHpA, Ba)XKHYIO
ponb urparoT (opMupyeMble XUMUel TpeACTaB/ieHUus] 0 B3aWMOTpPeBpallleHUsIX
SHeprMi W 00 SBOJIFOI[MH BEIeCTB B TIPUPOJe, O TMYyTSX pelleHus Ti00ambHBIX
npo0JsieM yCTOWUYMBOTO DPA3BUTHSI UEIOBEUECTBA — CHIPHEBOM, SHEPreTHUeCKOH,
TIUIIIEBOM W 3KOJIOTHUeCKoi 6e3011acHOCTH, TIpo0JieM 3/JpaBOOXpaHeHMs.

N3yueHue xumuu:

CIOCOOCTBYeT — peanv3alldd  BO3MOXKHOCTeM  [yIi  CaMOpPa3BUTHUS U
dbopMUpOBaHUs KyIbTYPbl TMUHOCTH, €€ 0011el U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOpMHPOBAaHME MBIIUIEHHS W TBOPUECKHX CIOCOOHOCTeH
o0Oyuaroluxcs, HaBbLIKOB WX CAMOCTOSITeJTbHOW y4yeOHOUM  /leATeNbHOCTH,
9KCTIePUMEHTAlbHBIX W HCCIeIOBaTe/IbCKMX YMEHUH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B MPOGeCcCOoHaMbHOM IeTe/TbHOCTH;

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



criocobcTByeT (OPMHpPOBaHUWIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBeHHO-
HayYHbIM 3HaHUAM, K IPUPOJe, K YeJI0BeKy, BHOCUT CBOU BKJ/IaZ, B SKOJIOTHUECKOe
obpa3oBaHue 00yUaroruxCs.

[laHHbIe HarpaB/ieHWs B O0yueHWM XMMHU 00eCTreunBarOTCs CrielduKoin
cofep)kaHusi yueOHOro TipefiMeTa, KOTODbIA  SIBJISIETCS  Tie/larOru4ecKd
a/IalITUPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumMuM Ha ypoBHE OCHOBHOT'O 00II[ero o0pa3oBaHUsl OPUEHTHPOBAaH Ha
OoCBoeHHe OO0yYarol[UMHUCS CHUCTeMbl TepPBOHAUa/IbHBIX TMMOHSATHN XWUMWUW, OCHOB
HEOPraHWYeCKOM XMMHWM W  HEKOTOPbIX OTAENbHBbIX 3HAUMMbBIX [TOHATHMU
OpraHhYeCcKOu XUMUH.

CTpyKTypa cofiep>KaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUPOBAHA Ha OCHOBE
CUCTEeMHOr0 ToAxoja K eé usydyeHuro. Cofep)kaHue CKIaAbIBaeTCs U3 CUCTEMBI
TIOHATUM O XMMHAUYECKOM 3JIeMeHTe Y BellleCTBe ¥ CUCTeMbI [IOHATUM O XUMUYEeCKOH
peakijud. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHW30BaHbl 10 TMPUHIIUAITY
MOC/IeJ0BaTe/IbHOTO Pa3BUTHSI 3HAHUM Ha OCHOBE TEOPETUYEeCKUX Ipe/CTaB/IeHUN
Pa3HOr0 YPOBHS:

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

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

— y4eHUs1 O CTPOEHUU aTOMa U XUMUYEeCKOM CBSI3Y;

— TpeAcTaB/ieHUu 00 3/IeKTPOIMTUYECKOW [AWCCOIMAIIUA BeIecTB B
pacTBOpax.

TeopeTnyeckre 3HaHWS PpacCMaTPUBAKOTCS HAa OCHOBE SMIUPUYECKU
TOTYUeHHBIX YU OCMBICJIEHHBIX (JaKTOB, PA3BUBAKOTCS MOCJ/IeIOBATE/IBHO OT O/IHOTO
YPOBHSI K IPYTOMY, BBITIO/HSIS DYHKI[UM 00bSICHEHHS ¥ TIPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUSI ¥ BO3MOXKHOCTEM NMPaKTUUYeCKOIr0 MPUMEHEHHUS U TI0JIyYeHHsI U3y4aeMbIX
BelLleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOpPMUPOBAHMIO
Tipe/ICTaB/IeHUsI 0 XMMHUUECKOW COCTaB/IsIIOIe HaydHOM KapTUHBI MHpa B JIOTUKe
eé CMCTeMHOM MIPUPO/bl, LILHHOCTHOT'O OTHOLIEHWS K HAYYHOMY 3HAHHUIO U MeTO[aM
MO3HaHUSl B HayKe. V3yueHuWe XWMHWM TPOMCXOJUT C TIPUBJ/IeUEHHWEM 3HaHWM W3
paHee W3yUeHHBLIX yueOHbIX TipeameToB: «OKpysKaroimi Mup», «buonorus. 5-7
KJ1aCChl» U «PU3UKaA. 7 K1ace».

[Ipy wW3yueHMHM XWMWUMU TIPOUCXOAUT (HOPMHUpPOBaHWE 3HAHWKW OCHOB
XUMUYECKOW HayKu KakK 00/1laCTH COBPEMEHHOI'0 eCTeCTBO3HAHUs, MPaKTUUYeCKOM
JleATeJIbHOCTU 4YesJloBeKa M KakK OJHOT0 U3 KOMIIOHEHTOB MUPOBOW KYJ/bTYPBI.
3azjaua y4yeOHOro mpeamMeTa COCTOUT B (DOPMHUPOBAHWK CHCTEMBbI XUMHUUECKHX
3HaHUN — Ba)kKHeUIIHX (PaKTOB, MOHSATHI, 3aKOHOB 1 TEOPeTUUECKHUX T0/I0’KeHUH,
JOCTYTIHBIX 0000I1IeHNii MUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



NMpUOOIeHWH K HAayYHbIM MeTOo/aM TI03HAaHUSI TIPU M3yUeHWH BeIecTB WU
XUMUYECKUX peaklui, B (G)ODMUPOBAHWU W Pa3BUTUU MO3HABaTeIbHBIX YMEHUUN U
UX TpUMeHeHWM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-MCC/ie[j0BaTeTbCKOU
JiesiTeTbHOCTH, OCBOEHWM TipaBus 0e3omacHOro oOpallleHusi C BellleCTBaMu B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XMMHUM Ha yPOBHE OCHOBHOTO 00IIlero oOpa30BaHUs Ba)KHOE
3HaueHWe MpuoOpesu Takue e/, Kak:

— (opmMHpOBaHMe WHTE/JIEKTya/lbHO pa3BUTOU JIMUHOCTH, TOTOBOW K
camMo0bpa30oBaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIDUHSITUIO pellleHuH,
CriocoBHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBHUSIM XKU3HMY;

— HarpaB/IeHHOCTb 00yyeHHWss Ha CHUCTeMaTUuecKoe TMpHOOIeHue
00yuarInXcss K CaMOCTOSITe/IbHOW T103HABAaTeIbHOM [/leATe/IbHOCTH, HayYHBIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— obecrieueHue yC/lI0BUi, CIOCOOCTBYIOLIMX NPUOOpETEHUIO 00YyYarOIMMUCS
OTbITa pa3HOO0Opa3HOW /leATeNIbHOCTH, TO3HAHWS M CaMOITIO3HAHUs, K/THOUeBBIX
HaBLIKOB (K/IFOUEBBIX KOMIIETEHIMIi), UMEIOIUX YHUBEepCaJbHOe 3HaueHue s
pa3/IMYHbIX BUZOB [leATe/IbHOCTH;

— (opmupoBanue oOieli (PyHKIMOHA/ILHONW W  eCTeCTBeHHO-Hay4YHOU
rPaMOTHOCTH, B TOM UHCJIe yMeHUW OOBSICHITH W OLIEHWBAaThb SIBIEHUS
OKpY)Kaloll[ero Mupa, MCMOJb3ysl 3HaHUSI W OMbIT, TOJiydeHHble TIPU U3yUYeHUU
XUMWU, TIPUMEHSTDb UX TIPU pellieHnH pob/ieM B TOBCeHEBHOM »KU3HU U TPYI0BOM
JesiTeNIbHOCTY;

— (dopmMupoBaHue y 0O0yYarIIMXCS TYMAHUCTHUECKWX OTHOLIEHWH,
MOHUMAaHHWS [[eHHOCTA XWUMHWUeCKUX 3HaHWUW [Jid BbIPAaOOTKH 3KOJIOTHYECKH
1je/ieco00pa3HoOro TIOBefleHHsI B OBITY W TPY/JOBOW [eSTebHOCTA B LIeJsX
COXpaHEeHMs CBOETO 3/J0POBbS U OKPY’KaroLliell MPUPOJHOM CpeJibl;

— pa3BuUTHe MOTHBAaLMM K 0OyueHUro, CrioCOOHOCTell K CaMOKOHTDOJII0 U
CAMOBOCTIUTAaHUIO HAa OCHOBe YCBOEHUsI 0O0lljeue/ioBeYeCKMX I[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOODY Mpoduisi ¥ HarpaB/eHHOCTH Ja/bHenIIero
obyueHwUs!.

OG6111ee unCII0 YaCOB, OTBeAEHHBIX [IJisl U3yUeHHs] XUMUU Ha YDOBHE OCHOBHOT'O
obiiero obpa3oBanwusi, cocrassieT 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 MOHATHSA

IIpegmer xvmuu. Posib XMMUM B JKU3HU 4YesioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemectBa. ®dusnMyeckde CBOWMCTBA BeIeCTB. ArperatHoe COCTOSIHUE
BelllecTB. [loHsITHe O MeTOAAX MO3HaHUS B XUMUHU. YUCTbIe BellleCcTBAa U CMeECH.
Crioco6pI pa3zesieHusi CMecei.

ATOMBI M MOJIeKy/bl. XHWMHUUeCKHe 37eMeHTbl. CHMBOJIBI XUMWYECKUX
371eMeHTOB. [IpocThlie U C/I0KHBIe BellleCTBa. ATOMHO-MOJIEKY/ISIPHOE yUeHHe.

Xumuueckas ¢popmyJsia. BaeHTHOCTb aTOMOB XUMHUYECKUX 3/1EMEHTOB. 3aKOH
TOCTOSTHCTBA COCTaBa BellecTB. OTHOCHTe/bHAsE aTOMHasi Macca. OTHOCHTe/IbHast
MOJIeKyJ/IsIpHasi Macca. MaccoBas 10151 XMMUYEeCKOr0 3JIeMeHTa B COeJUHEeHUH.

KommuectBo BelectBa. Mosib. MosisipHast Macca. B3auMOCBSI3b KO/TMUeCTBa,
MacCbl YW 4YMC/Ja CTPYKTYPHbIX eJWHML] BelljecTBa. Pacuétel 1o dopmynam
XUMUUECKUX COeJUHEHUH.

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

Xumuueckuii 3KcnepumeHm:

3HaKOMCTBO C XMMHWUeCKOH TOCyZoM, TpaBwiaMyd paboTkl B maboparopuu U
npuémamu obpaiijeHus1 ¢ labopaTopHbIM 000pyIO0BaHUEM, U3yUeHWe U OMMCaHUe
GbU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKHX BeIeCcTB, HabJo/jeHue
¢dusnueckux (TaBeHUe BOCKa, TasiHMe Jib/la, pPacTUpaHWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCalUsi BOJbl) U XUMUUeCKUX (ropeHue CBeud, MpOKa/JMBaHUe
MeJTHOM TIPOBOJIOKH, B3aMO/IENCTBYE MeJjla C KUC/IOTOM) siB/ieHWM, HabJto/jeHre U
ONMCaHWe MPU3HAKOB TIPOTEKAHUsI XMMHUUECKUX peaklUu (pas3/ioykeHWe caxapa,
B3aMMOJIEMCTBUE CEPHOM KHUCJIOTHI C XJIOPUJOM Oapusi, pa3/ioykeHue THUAPOKCHA
Meau (IT) mpu HarpeBaHuU, B3aUMO/IeHCTBUe Kejie3a ¢ pacTBopoM cosu meau (II),
M3yueHue CrocOOOB pasfiesieHusi CMeceil: C MOMOILbI0 MarHuTa, (puabTpoOBaHUe,
BbI[lIAapMBaHUe, AUCTU/ISLMS, XpoMaTorpadusi, mpoBeZieHue OUMCTKU MOBapeHHOMU
comv, HabmofeHWe W OMKWCAHWe  Pe3y/ibTaTOB  IPOBE/EHHs  OTIbITa,
WUTKOCTPUPYIOLLETO 3aKOH COXpPaHeHWsl MacChl, CO3[aHWe MOJenerd MOJIeKYJl
(LapocTep>KHEeBBIX).

BakHel1Iie npe/CTaBUTe/IM HEOPraHMUeCKHUX BellecTB

Bo3gyx — cmech rasos. CoctaB Bo3gyxa. Kucnopog — smeMeHT U mpocToe
BelllecTBO. HaxoxgeHue KucaopoAa B mpupofe, Gu3Nueckue W XUMUUeCKHUe
cBoiictBa (peakumu ropeHusi). Okcugbl. IlpumeHeHue kuciopoga. CriocoObl
TOJTyueHus1 KWCAopoJa B JiabopaTOpuM U TIPOMBINIJIEHHOCTH. KpyroBopot
KUC/IopoZia B mpupoze. O30H — a/lJIOTpOMHasi MoAU(PUKaLYs KUCI0po/a.



TennoBoli 3¢ (deKT XUMUUeCKOW peaklid, TepMOXUMHWYeCKre ypaBHeHWUs,
5K30- W SHJOTEePMUYECKHe peakUurH. TOIVIMBO: yrojib U MeTaH. 3arps3HeHue
BO3/lyXa, yCUIeHue apHUKOBOro 3¢ @deKTa, pa3pyliieHrne 030HOBOI'O CJIOSI.

Bopgopopn — anemeHT 1 ripocTtoe BeljecTBo. HaxokaeHue Bogopoja B pypo/e,
bu3nMuecKre ¥ XMMUUeCKUe CBONCTBA, TIPUMeHeHe, CTIoco0bI ToryueHus. KUCIoThI
Y COJIH.

MovisipHbIi 00BEM Ta30B. PacuéThl Mo XUMHUUECKUM YPaBHEHUSIM.

du3nueckve CBOMCTBA BoAbl. Boja kak pacTtBopuresb. PacTBOpBL
HacelljeHHble ¥ HeHachblllleHHbIe PacTBOPbL. PacTBOPUMOCTE BeleCTB B BOJE.
MaccoBas [0/ BeljecTBa B pacTBope. XMMHYECKHe CBOUCTBA BOAbl. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpO/ie U B )KW3HU 4esioBeKa. KpyroBopoT BO/ibl B MIPUPO/E.
3arpsi3HeHue NMPUPOAHbIX BoJ. OXpaHa U OUMCTKA MPUPO/JHBIX BOJ.

Knaccudukaiyuss HeopraHuueckux coeguHeHuid. Okcupbl. Knaccudukauys
OKCUZIOB:  cosieobpasytoie  (OCHOBHbIe, KUC/IOTHBIe, aM{@oOTepHble) WU
HecosieoOpa3yrome. HomeHknatypa OKcuioB. ®Pusnueckue W XUMHUUECKHe
CBOMCTBA OKCUJO0B. [TonyueHrie OKCUOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: IIEOYM W HepacTBOPUMBbIE
ocHOBaHuA. HomeHknaTypa ocHOBaHuW. Pusnueckue W XUMHUUECKHe CBOMCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukanusi kuciot. HomeHknatypa KUcioT. @usnueckve U
XMMMYeCKre CBOMCTBA KucaoT. Psp aktuBHoctu Meta/uioB H. H. Bekertosa.
[Tonyuenue KUCIIOT.

Conu. HomeHnkiarypa cosieid. @u3uyeckrie U XMMHAUYeCKHUe CBOMCTBA COJIeH.
[Tonyuyenue cosen.

['eHeTHyeckasi CBA3b MeXX/ly K/IaCCaMU HeOPraHUYeCKUX COeUHEHHUN.

Xumuueckuil 3KcnepumeHm:

KaueCTBEHHOe Orpe/iesieHre COZlepKaHusl KUC/I0po/a B BO3AyXe, MOTy4YeHue,
cobupaHue, pacrio3HaBaHWe M W3yuyeHWe CBOWCTB KHWCIOpOJa, HabmoieHue
B3aMMOJIEMCTBUSI BeIeCTB C KUCJIOPOAOM U YCJIOBHUS BO3HUKHOBEHUS U
TipeKpallieHus TopeHus (T10)Kapa), 03HaKoMJ/IeHHe C 00pa3ijaMu OKCH/IOB U OTHCaHKe
WX CBOWCTB, TIO/NlyyeHHe, coOMpaHWe, pacrio3HaBaHWe U U3yueHHe CBOWCTB
BOJ0po/a (ropeHue), B3auMo/ielcTBre Bogopoaa ¢ okcugom meau (1) (Bo3amoxxHO
WCTI0/Th30BaHKe BUleOMaTepHaioB), HabmoieHre 00pa3ijoB Bell[eCTB KOJUYeCTBOM
1 ™Mosb, wucciaefoBaHHe OCOOEHHOCTel pacTBOPEHHUSI BeleCTB C Ppas3/IdyHOU
PacTBOPUMOCTBIO, TIPUTOTOBJIEHWE PAaCTBOPOB C OIpe/le/IEHHOM MacCCOBOW [oJjiei
PacTBOPEHHOIO BellleCTBa, B3aUMOJENCTBHE BOJbl C MeTa//laMd (HaTpueM U
KanblieM) (BO3MOXHO MCII0/Ib30BaHME BHJieOMaTepuasioB), MCCJie/loBaHUE
00pas3ij0B HeOpraHMUeCKUX BellleCTB Pa3/IMUHbIX K/IaCCOB, HabO/MIOieH e U3MeHeHUsT
OKpaCKM WH/IMKaTOPOB B paCTBOpax KUCJIOT U 11je/loueid, M3yueHre B3auMO/JelCTBUS



okcuzaa meau (II) ¢ pacTBopoM cepHOM KWUC/IOTHI, KUC/IOT C MeTajjlaMy, peakiui
HeWTpaau3aluK, MOJIyYeHWe HepaCTBOPHMMBIX OCHOBAHHWMW, BbITECHEHHE OJHOrO
MeTasl/la PyrMM M3 pacTBOpa COJIY, pellieHre SKCIIepUMeHTalbHbIX 3a/jau 10 TeMe
«BakHeu1IMe K/1acChbl HEOPraHUUEeCKUX COeMHEHU.

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

[TepBble MOMBITKK KIaCCU(DPUKALIUM XUMHUECKUX 37eMeHTOB. [loHsiThe o
rPyIIax CXOJHBIX 5JIEMEHTOB (ILeJIOYHble W IIe/IOUHO3eMe/IbHble MeTallbl,
rajioreHbl, UHepTHbIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aM(poTepHbIe OKCHU/IbI
Y TUJPOKCUJIBI.

[Teprogrueckuii 3aKoH. [Tepuorueckas cucteMa XUMUUECKUX 3/1eMeHTOB /1.
N. MenpeneeBa. KopoTkonepuo/iHas 1 JiuHHONeproAHas popmel [Teproanueckoi
cucTeMbl xumuuecKux 3jeMeHTOB [l. M. MeHpeneeBa. Ilepuoabl U TpyIibl.
DuU3NUYeCKUid CMBIC/ MOPSIZIKOBOrO0 HOMEPa, HOMEPOB TepHo/ia U IPYIIIIbI 3/IEMEHTAa.

Ctpoenuve atomoB. CocTaB aTOMHBIX s7ep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aTOoMOB mepBbiX 20 XUMHUUYECKHMX 3JIeMEHTOB
[Teppomgnueckou cuctembl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero rnosokeHuto B [lepuoguueckoit cucteme [1. . MeHieneeBa.

3aKOHOMEPHOCTU HW3MEeHeHUs pajuyca aTOMOB XUMHUYECKUX 3JIeMEHTOB,
MeTa//TMYeCKUX U HEMeTa/VIMueCKUX CBOMCTB I0 IPYIIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa u [leprogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [/Is1 pa3BUTHSI HayKd W mpakTuku. [I. V1. MeHjeneeB — yuyéHbld U
rpakJaHVH.

XvuMmuyeckas CBsi3b. KoBasieHTHass (TOsipHAasi W HeMOJsIpHasi) CBA3b.
OIeKTPOOTPULIATETBHOCTh XMMHUYECKUX 3/IeMeHTOB. VIoHHast CBSI3b.

CrenieHb  okucC/aeHUsA.  OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE  pPeakL|vu.
[Iporjecchl OKMC/IeHHs U BOCCTaHOB/IeHHsl. OKUC/IUTe/M YU BOCCTaHOBUTE/IH.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oO0pa3l[0B BeleCTB MeTA//IOB M HeMeTa/uIOB, B3auMOjelCTBHe
TMIPOKCHJA L[MHKA C pacTBOpaMu KWCJOT W Ile/ioueid, MpPOBeJieHHe OIbITOB,
WUTKOCTPUPYIOLUX ~ MNPUMEPbl  OKWUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX  Peakiui
(ropeHue, peakLuM pas3oKeHUs, COeJUHEHNS).

MescnpeomemHble ces3u

Peanu3aijuss MeXrpeJMeTHbIX CBsI3el TIpU U3yyeHUHW XUMUKU B 8 Kjacce
OCYLL[eCTB/ISIETCSI Uepe3 UCIO/b30BaHHWE KakK OOIKUX ecTeCTBeHHO-HayUHBIX
TIOHATUM, TaK Y TOHATUU, SB/SIOLIUXCS CUCTEMHBIMU [JI1 OTAEIbHBIX MPeJMeTOB
eCTeCTBeHHO-HayUHOI'0 LIUK/Ia.



OOb1ue ecTeCTBeHHO-HayuHbIe TIOHSATHS: Hay4YHbIN (DaKT, TUIIOTe3a, TeOpus,
3aKOH, aHa/lu3, CHUHTe3, Kiaccudukaius, TepuoJuUHOCTb, HabmoaeHue,
9KCIIePUMEHT, MO/leTMpOBaHue, U3MepeHue, MO/ie/lb, sSiBJIeHHe.

dusuKa: MaTepusi, aTOM, 3/IEKTPOH, POTOH, HEUTPOH, UOH, HYKJ/IU/I, U30TOIIbI,
Pa/IMOAKTUBHOCTb, MOJIEKYJa, 3JIeKTPUUeCKUNM 3apsifi, BeI[eCTBO, Teso, 00BEM,
arperaTHoe COCTOSIHME Bell[eCTBa, Tra3, (u3nueckre BeIUUMHBI, €JAUHHULIBI
M3MepeHUsi, KOCMOC, TiJlaHeThl, 3Bé3/bl, CosHLIe.

Buosnorusi: poTocuHTe3, ApixaHue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHepasibl, FTOPHbIE MIOPO/IbI, T0/Ie3HbIe
HCKOTIaeMble, TOTUIUBO, BO/IHbIE PECYDPCHI.



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

JIMYHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE pe3yabTaTbl OCBOEHHUS TIPOrpaMMbl OCHOBHOTO  001i[ero
oOpa3oBaHUsI JOCTUTAIOTCS B XOJle OOyueHUs XUMUU B eJWHCTBe ydeOHOW U
BOCITUTaTeIbHON JIesiTe/IbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUNACKUMMU
COLIMOKYJ/IbTYPHBIMA U AYXOBHO-HPAaBCTBEHHBIMM 1I€HHOCTSIMM, TIDUHSTHIMH B
oOIrlecTBe TMpaBWaMU W HOPDMaMU TIOBeZieHUs] U CIIOCOOCTBYHOT TIpoILjeccam
CaMOTI03HaHUSsI, CAMOPa3BUTHS U COLIMA/IA3AIUM 00yUarOIINXCH.

JIMUHOCTHBIE ~ pe3y/lbTaThl  OTPa)KalOT  TOTOBHOCTh  OOYUarOIUXCS
DYKOBOZICTBOBAaTbCSI CUCTEMOM TIO3UTHBHBIX I1[eHHOCTHBIX OpHEHTAlUud W
pacliiiMpeHye OrbITa JiesiTeTbHOCTH Ha eé OCHOBe, B TOM UKCJIe B YaCTH:

1) naTpMOTHYECKOr0 BOCITUTAHHUA:

1[eHHOCTHOT'O OTHOIIIeHHsI K OTeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
¥ HayyHOMY Hac/Ie[iuio, TIOHUMaHWs 3HaUeHUs XUMHUUYEeCKOW HayKu B >KU3HU
COBpeMeHHOro 00I1lecTBa, CIIOCOOHOCTH BJaZieTh AOCTOBEpHOW WH(opMalei o
Tepe/IoBbIX JOCTW)KEHUSIX W OTKPBITHSIX MUPOBOM M OTeueCTBEHHOW XUMHH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa U OOIIeCTBa;

2) rpaXKJaHCKOr0 BOCIIUTAHUSA:

TIpe/ICTaB/IeHUsT O COLIMAJBHBIX HOpMax M TMpaBWIaX MeXIMYHOCTHBIX
OTHOIIIeHUI B KOJUIEKTHMBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00IIleCTBEHHO
T10J1€3HOM, YueOHOHMCC/IeJoBaTe/TbCKOM, TBOPUECKOU U IPYTUX BUIAX AeSITe/TbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW [IeATeTbHOCTH TIPU BBITIOJIHEHUH
yueOHBIX, TMO3HaBaTebHBIX 3a/lay, BBITIOJHEHUM XUMHUYECKUX SKCIIePUMEHTOB,
CO3/IaHUM yUeOHBIX POEKTOB, CTPeMJIeHUS] K B3aMOIIOHMMaHHIO ¥ B3aMMOTIOMOIIH
B Ipoliecce 3Toi yueOHOM AesTe/TbHOCTH, TOTOBHOCTH OI[eHMBAaTh CBOE TIOBe/[eHHEe
¥ TIOCTYNIKKA CBOMIX TOBAapWUIlel C TIO3WIMM HPAaBCTBEHHBIX U TPABOBBIX HOPM C
YUETOM OCO3HAHMSI MTOC/IeICTBHUI MOCTYITKOB;

3) HeHHOCTH HAayYHOr0 NMO3HAHUSA:

MHPOBO33peHUecKre Tpe/ICTaB/ieHHsI O Bell[eCTBe M XWMHUUYECKOW peakiiuw,
COOTBETCTBYIOII[i€E COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTaBJISIOIIHE
OCHOBY [iji TIOHUMaHHsI CYIL[HOCTA HAay4YHOW KapTWUHBI MUpa, TIpe/CcTaBieHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TMPUPO/bI, B3aMMOCBS3IX UYe/lioBeKa C
TIPUPO/IHOU CpeZioii, O POJIK XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTel;

No3HaBaTe/IbHble MOTHBBI, HallpaB/ieHHbIe Ha TIOyueHHe HOBBIX 3HAHUH 10
XUMUH, HeoOXoauMmble i OObSCHEHHUS HaO/MOfaeMbIX TIPOL[ECCOB W SIBJIEHUH,
TO03HaBaTe/bHOM, WUH(MOPMAI[MOHHOM U UMTaTeTbCKOW KYJIbTYpbl, B TOM 4YMCIIe
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TEKCTaMH, CIIPABOUHOM



JIUTEpaTypor, [OCTYMHbIMA TEXHUUECKUMM CpeACTBaMU WMH(POPMALIMOHHBIX
TeXHOJIOTHU;

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

4) ¢popMupoBaHus Ky/IbTYPbI 3i0POBbSI:

OCO3HaHWe I1IeHHOCTU J>KW3HMU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/0POBbIM 00pa3 ’KW3HH, OCO3HaHHWe IOC/Te[CTBUN U
HeTpusTHe BpeAHbIX NpUBbIYeK (YrioTpebsieHs aJKOrosisi, HAPKOTHUKOB, KypeHus),
HeobXoAUMOCTH  COO/IOJieHUsT TpaBWI  0e30macHOCTU TIpU  oOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M peaibHOM »KU3HU;

5) TPyAOBOro BOCHUTAHMS:

MHTEepeC K MPakKTUUueCKOMY U3yueHHI0 Tpodeccuil U TpyJa pa3IMyHOro poaa,
yBa)keHHe K TPY/1y U pe3y/bTaTaM TPY/I0BOM /leATe/TbHOCTH, B TOM UHC/Ie Ha OCHOBe
NpUMEHeHHsI  MpeAMETHbIX 3HAaHWM TI0 XWMWW, OCO3HAHHBIA  BBIOOD
WHAVBU/Iya/IbHOM TPAeKTOPHUH TTPOJ0/DKeHUsT 00pa30BaHMs C YUETOM JIMUHOCTHBIX
MHTEPEeCOB U CIIOCOOHOCTH K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpeOHOCTeH,
yCrelHol npodeccroHa bHON /IeSITe/IbHOCTH U Pa3BUTHS He0OXOAUMbIX YMEeHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(ECCUOHATLHOM CPeJie;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9K0JIOTHYeCKH 1iesiecoobpa3Hoe OTHOIIIeHHE K MMPUPO/ie KaK NCTOUHUKY JKU3HU
Ha 3eM/e, OCHOBe eé Cyll[eCTBOBaHMs, IMOHMMaHWe LIeHHOCTU 3/I0POBOTO U
6e3omacHoro obpa3a >KM3HH, OTBETCTBEHHOE OTHOIleHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBbIO, OCO3HaHHWe I[eHHOCTH COO/roieHus
nipaBu/1 6e3011acHOTO TOBejeHusI MpY paboTe C BellleCTBaMU, a TAaK)Ke B CUTYaLIUsX,
YTPO’KAOIINX 3/I0POBbIO U >KU3HU JTIOZIeH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHWS, T0/lyuyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY»Karolljel TIpUPOAHON Cpeiou, J/1s1 TIOBbILLIeHUSs
YPOBHSI  9KOJIOTMYECKOW KYJbTypbl, OCO3HaHUs T/700a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0sieM U TyTel UX pellleHusl MOCPeJCTBOM MeTO/I0B XMMUH,
9KO0JIOTMUECKOT0 MBIIILJIeHUs], yMeHHUsl pyKOBO/ICTBOBAaThCSl UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TPAKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTarnpeMeTHBIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMble IS
dhopMHpOBaHYs MUPOBO33peHHs 00IleHayUHbIe TOHATHS (3aKOH, TeOPHs], TTPUHLIUII,
rurnore3a, (akT, cucTema, TMPOLECC, SKCIePUMEeHT U [Ipyroe.), KOTOpbIe
WCTIOTb3YIOTCS B €CTeCTBEHHO-HAayYHbIX yueOHBIX MpeAMeTax W I03BOJSIOT Ha
OCHOBe 3HaHWM U3 3TUX MpeAMeTOB (OPMHPOBATH Tpe/CTaBIeHWe O LieJI0OCTHOU



HayyHOUW KapTHHe MUpa, ¥ YHUBepCaibHble yueOHbIe [elCTBUS (TT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIE, PEry/lsTUBHbIE), KOTOpble 00ecrieunBaioT (OpPMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUIAaHUPOBAHHIO U OCYIIECTB/IEHUIO yueOHOM
JesITe/IbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIe yUeOHbIe JeiCTBHSs

Ba3oBble jloru4yecKue JAeiCTBHs:

yMEeHHUSI HCII0/Mbh30BaTh MPUEMBI JIOTHUUECKOTO MBIIIIEHUs] TIPU OCBOEHHUH
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHATHN (BbIJENSTh UX XapaKTepHbIe
TIPU3HAKH, yCTaHAB/IMBAaTh B3aUMOCBSI3b C APYTMMH TIOHSITHUSIMH), WCIIOIb30BaTh
TIOHSATHUS /11 0ObSICHEHHs OT/e/IbHBIX (DAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [I/Is1 KIacCU(PUKAIUY XUMHUEeCKHUX Bell[eCTB U XUMUUYECKUX PpeakIfui,
yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3M MEXIy OOBEKTaMH H3yueHHs,
CTPOUTD JIOTUUECKHe pacCyxaeHus1 (MHAYKTHUBHbIE, eJyKTUBHbBIE, TI0 aHA/IOTHH),
Jles1aTh 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 XMMHUHM MOJe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmy/ia U ypaBHeHHe
XUMHUUECKOM peaki[uu — IpHU pellleHnH yueOHO-TI03HaBaTeIbHBIX 3a/lau, C YUETOM
9TUX MO/Ie/IbHbIX TpeJCTaB/IeHUIN BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0OBEeKTOB — XUMHUUECKUX BEIeCTB U XMMHUUeCKUX peakiii,
BBISB/ISTH  OOIIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[CTBEHHbIE CBS3UM U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOL[eCcCax U SIBIeHUSIX.

Ba3oBble ucc/1ejoBaTe/IbCKHe e CTBUS:

yMeHUe HCII0/Ib30BaTh IMOCTaBeHHbIe BOMPOCHhl B KadeCTBe WHCTPYMEHTa
TI03HAHMS, a TaK)Ke B KaueCTBe OCHOBHI [I7isi POPMUPOBaHUS TUIIOTe3bI 10 TIPOBEpPKe
TIPaBUIbHOCTU 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 OIbITa, UCC/IeJ0BaHUS, COCTABSATh OTUET
0 TIpo/iesIaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBAaTh WHGOPMALHIO
pa3MUHbIX BUZIOB U (JOpM TIpe/iCTaB/IeHMUs], ITOyuyaeMyt0 M3 pa3HbIX MCTOUHHKOB
(HayuyHO-TIOMyJ/IsIpHasi  UTepaTypa XWMHUYECKOTO CO/lep)KaHusl, CIIPaBOYHbIE
rnocobusi, pecypcbl VHTepHeTa), KPUTUUYECKH OL[€HHWBATh MPOTUBOPEUMBYIO U
HeJJOCTOBePHYH0 MH(OpMaILUIO;



yMeHUe TIPUMEHSITb pa3/iMuHble MeTO/bl W 3ampocChl TIPU TIOMCKe U oTOope
vHGOpMAaI[Mi ¥ COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOAMMBIX [Jisi BbITIOJHEHUS
yueOHBIX M MMO3HaBaTeIbHBIX 3afiau Orpe/ie/léHHOr0 THIIa, MPHUobpeTeHre OIlbiTa B
00/acTd  WCTONB30BaHUS  WH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIa/leHre KY/IbTYpOi aKTUBHOT'O UCIO/Ib30BAHUS Pa3/IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAa/IBHYIO (hOpMY TpeAcTaBieHus: HOOPMAaLUK U
WJUTIOCTPUPOBATh pelllaeMble 3a/laull  HeCJOKHBIMK CXeMaMH, /[harpaMmami,
apyrumu (hopMamu rpadyKy U UX KOMOHWHAIUSIMU;

yMeHWe UCTOoJb30BaTh W aHaAM3WpoBaTh B TIpoljecce y4yeOHOM U
WCC/IeIOBaTe/IbCKOW IesiTe/IbHOCTA MH(OPMALMI0 O BAMSIHUM TPOMBIILIEHHOCTH,
CeJIbCKOT0 XO3(MCTBAa M TPAHCIIOPTA Ha COCTOSIHME OKpY’Karolleld TpPUPOJHOU
cpezpl.

KoMMyHHKaTHBHBIE YHHBePCa/TbHbIe YueOHbIe JeHCTBHUSA:

yMeHHUsI 3a/laBaTh BOIIPOCHI (B XO/le Arasiora v (WIn) JUCKYCCUM) MO CYLLEeCTBY
obcyxaemoli Tembl, (OpPMY/JHMPOBaTh CBOM TMpEeJJ/I0OXKeHUsT OTHOCUTEeTbHO
BBITIOJIHEHUSI TIPe/II0XKeHHOM 3a/iauu;

yMeHUsi  MpeJCTaB/sATb  [OJyuyeHHble  pe3y/bTaTbl  M0O3HaBaTeIbHOU
JesiTeIbHOCTU B YCTHbIX W MUCbMEHHBIX TeKCTax; JesaTh I[pe3eHTalyIo
pe3y/IbTaTOB BBITMOTHEHUS XUMHUUYECKOTO 3KcrepuMeHTa (1abopaTopHOro OrMbITa,
nabopaTopHO paboThI 10 UCC/IeJOBAHUIO CBOMCTB BeIlleCTB, yueOHOT0 TIPOeKTa);

yMeHUsT y4eOHOr0 COTPYyAHUYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO03HABATe/NbHOM WM UCC/Ie[OBaTeNbCKOM  /IeITeJIbHOCTH TpPU  pelleHuH
BO3HUKAIIMX MpobjeM Ha OCHOBe yuéTa OOIMX WHTEpecoB U COTrJlaCOBAHUS
no3uruii (06Cy>keHusi, 0OMeH MHEHUsSIMU, «MO3TOBBIE IITYPMbI», KOOpAUHALIVS
COBMECTHBIX [IEMCTBUM, OlpeJe/ieHde KpUTepUeB 10 OLleHKe KauecTBa
BBITIOJTHEHHOM paboThl U ApyTue).

PerynsiTUBHBbIE YHHBeEpPCa/IbHbIE YueOHbIe JeCTBUSA:

yMEeHHEe CaMOCTOSITEe/IbHO OMpefie/iAiTh Le/U AesiTe/TbHOCTH, IJIaHWUPOBATh,
OCYIIIeCTBJ/ISITh, KOHTPO/IMPOBAaTh U TMPH HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Hanbosee 3(heKTHBHBIE CTIOCOOBI perIeHns YUeOHbBIX U
MO03HABaTe/NbHBIX 3a/lau, CaMOCTOSITe/IbHO COCTaB/ISATh WIA KOPPEKTHPOBATh
TIpe/IJIOKeHHbIN  a/iTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJjaHUll € YUETOM
TIOJTyueHHus] HOBBIX 3HaHHM 00 M3yuaeMbIXx 0OBEKTax — Bell[eCTBaX W peaKIUsX,
OLIeHWBaTb COOTBETCTBHE TOJIyYEHHOTO pe3yJsbTaTa 3asiB/JIeHHOM Lie/iv, 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 TporpaMmMmoi,
BBIZIEJIAIOT: OCBOEHHbIe OOyYarolUMHCA HayuyHble 3HAHUS, YMEHMS W CIIOCOOBI



JIeCTBUM, BUAbl [eSTebHOCTHM II0 T[IOJyYeHWID HOBOTO 3HaHUS, €ro
WHTepIIpeTalyy, mpeoOpa30BaHUIO U IPUMEHEeHHI0 B Pa3/TMUHbIX YueOHbIX U HOBBIX
CUTyal[UsIX.

K koHily obyueHusi B 8 Kjiacce rpesiMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE

JOJDKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUIA:

* DPAacCKpbIBaTb CMBICJ OCHOBHBIX XMUMHWYECKHX TOHATUMU: aTOM, MOJIEKYJa,
XUMUYECKHUW 5JIEMEHT, MPOCTOe BELIeCTBO, CJI0XKHOE BeLeCTBO, CMeCh
(omHOpOZHAst U HEOAHOPOAHAs), BaJIEGHTHOCTb, OTHOCUTE/IbHAs aTOMHasi U
MOJIEKYJ/ISIDHasi Macca, KOJMYeCTBO BelleCTBa, MOJIb, MOJIIPHas Macca,
MaccoBasi I0/si XMMAYEeCKOro 3jieMeHTa B COeIMHeHUH, MOJISIPHbIN 00BbEM,
OKCHJI, KMCJIOTa, OCHOBaHHWE, COJib, 3JIEKTPOOTPHULATEIbHOCTb, CTEIEHb
OKHCJIeHUS], XMMHWYeCcKas peaklys, KaacCU(PUKalUs peakluil: peakluu
COeIUHEHWs, peakLUU pPa3/IOKeHUsl, peakuu 3aMelleHus], peakLluu
oOMeHa, 9K30- U H/I0TepMHUYEeCKHe peakiiu, TeroBoi 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/s1 BelecTBa
(mpoLieHTHAas1 KOHL|eHTpALUs) B paCTBOPE;

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

e WCMOJIb30BaTh XUMHUYECKYH0 CHUMBOJIUKY [/l COCTaBjaeHusi (opmy
BEILIeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

e OIpe/ieNiATh BaJIEHTHOCTh aTOMOB 37IeMEHTOB B OMHApHBLIX COeJWHEHUSIX,
CTelleHb ~ OKHC/IeHWs  37IeMeHTOB B~ OWHApHBIX  COeAMHEHUsX,
TIPUHA//IEXKHOCTh BELLEeCTB K OMNpeAeéHHOMY K/IacCy COeJIUHEHUH I10
dbopmynam, BHJ XUMHUYECKOM CBsI3U (KOBa/ieHTHas W WOHHas) B
HeOpraHu4eCcKuX CoeZIMHeHUsIX;

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [l. W. MeHgesneesa:
JIeMOHCTPHUPOBaTh TOHUMAaHWe 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 XapaKTepu3oBaTb Tab/muuHyo ¢dopmy Ileproanueckoit
CUCTeMbl XMMHUUECKMX 3JIEMEHTOB: pa3nu4yaTb IIOHATHS «TJIaBHAast
noarpyra (A-rpyrma)» U «mobouHas noArpynna (b-rpymma)», Masbie U
Oosblliie TIepUO/bI, COOTHOCHTH 00O03HAueHHs, KOTOpble WMEIOTCS B
Tabnure «[lepuojuyeckas cucTeMa XUMHYecKMx »3nemeHtoB /. M.
MeHgeneeBa» C UWCJIOBBIMUA XapaKTePUCTUKAaMUW CTPOEHUSI aTOMOB



XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsifi sipa, 0011iee YrC/Io 3/IeKTPOHOB U
pacrpejie/ieHue UX T0 3/IeKTPOHHBIM CJIOSIM);

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

XapaKTepu30BaTh (OMHCHIBaTh) OOIMe XWMHUYeCKHe CBOMNCTBA BeleCTB
pa3/IMUHBIX K/IaCCOB, TIO/TBEPIK/asi OMMCaHUe TIPUMepaMK MOJIeKY/ISIPHBIX
ypaBHEHUI COOTBETCTBYIOLUX XMMUUECKUX PeaKLUii;

TIPOrHO3MPOBaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI'O
COCTaBa, BO3MOXXHOCTM TIDOTEKaHUSI XUMMWYECKHMX TMpeBpalljeHui B
Pa3/IUYHBIX YCIOBUSIX;

BBIUMC/ISITh OTHOCUTE/IbHYIO0 MOJIEKY/ISIPHYIO M MOJISIDHYIO MacChl BeLeCTB,
MacCOBYHO [IOJIF0 XUMHUYeCKOro 3jeMeHTa 1o ¢opMysie CoelUHEeHUs,
MacCOBYIO /I0/TIO0 BellleCTBa B paCTBOPE, IMPOBOUTH PACUETHI TT0 yPaBHEHUIO
XUMUYECKOM peakLvy;

MIPUMEHSTb OCHOBHBIE OTepaLiy MbICJIUTE/IbHOM [1eATelIbHOCTH — aHa/ln3 U
CHUHTE3, CpaBHeHHe, 0000IIeHre, CHCTeMaTHU3aI|io, KIaCcCU(UKAIUIO,
BbISIBJIEHHE TIPUYUHHO-C/I€ICTBEHHBIX CBS3€M — [/ W3Y4YeHUs] CBOMCTB
BEIIeCTB M XWMHUYECKMX peakluii, eCcTeCTBeHHO-Hay4yHble MeTO/bl
Mo3HaHUs — HabmoAeHue, U3MepeHUe, MO/|eIMPOBaHUe, SKCIIePUMEHT
(peanbHBIN U MBIC/IEHHBIN );

C/ie[ioBaTh MpaBUIaM T10J/Ib30BaHUsI XMMUUeCKOH MOCy10i 1 JabopaToOpHbIM
o0Oopy/ioBaHMeM, a Takke TMpaBWiaM oOpalljeHusi C BellecTBaMu B
COOTBETCTBMM C WHCTPYKLUSIMH TI0 BBITIOJIHEHUIO J1aODOpPaTOPHBIX
XUMHUECKUX OTIBITOB T10 TI0/TyUeHHI0 ¥ COOMPAHUIO Ta3000pa3HbIX BeIlleCcTB
(Bogoposia ¥ KUCJIOPOAA), TPUTrOTOB/IEHUIO PAaCTBOPOB C OMpeAenéHHOU
MacCOBOM [10JiIed pacTBOPEHHOrO BellleCTBa, IJIAHUPOBaTh M TMPOBOJAUTH
XUMHUUeCKHe SKCIepHMEeHThI M0 pacro3HaBaHUIO PacTBOPOB Iiiesioueii U
KUCJIOT C TIOMOLLbIO UH/IUKATOPOB (JIaKMYC, (heHoJ(PTa/IerH, MeTUI0PaHX

U IpyTHe).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 K/TACC
KouuecTBO 4acoB
No HaumeHoBaHMe pa3je/ioB U JneKTpoHHbIe (H(POBEHIe)
KonTpo/ibHabie IIpakTHyecKue
n/n TeM NPOrpaMmabl Bcero oOpa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3zpen 1. IlepBoHaya/ibHbIe XUMHUUYECKHE TIOHATHUSA
XuMHS — BakHast 00/1aCTh
€CTeCcTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUUeCKOU JesiTeTbHOCTH
yejioBeKa
BelniectBa 1 xumMHUueckue
1.2 o 15 1 https://m.edsoo.ru/ONNXR1VF0
peakiuu
Wtoro no pa3peny 20
Pa3gen 2. BaxkHelilue npejCTaBUTe/ M HEOPraHMUeCKUX BellecTB
Bo3nyx. Kucnopoga. Iloasitue
2.1 Ay poA 6 https://m.edsoo.ru/D5BORTY30
00 okcugax
Bogopoga. [Tonstue o
2.2 8 1 https://m.edso00.ru/5D61JZ6PS
KHC/IOTaX U COJISIX
Bopa. PactBopsl. [ToHsiTHE
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUAX
OCHOBHBI€ K/1aCChl
2.4 HeopraHu4YecKux 11 1 1 https://m.edsoo.ru/0TSASMOWT
COoeIMHEeHU
Wtoro no pa3peny 30

Pa3pen 3. Ilepuopgnueckuii 3akoH U IlepuosguuecKas cicreMa XuMHUecKUX 3/ieMeHTOB JI. V1. MenjeneeBa. CTpoeHHe aTOMOB.



https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/YNVJX660G

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

[Tepropnuecknii 3aK0H U
[Tepuogrueckas cucrema
3.1 XUMUYECKUX 371eMeHTOB []. 7 https://m.edsoo.rt/TCBJBVWEZ

N. MenpeneeBa. CTpoeHue
aToma

Xumnueckas CBA3b.

OxucuTensHo-
3.2 8 2 https://m.edsoo.ru/F6AOA8DPF
BOCCTaHOBUTE/IbHbIE
peakLumn
Wtoro no paspeny 15 https://m.edsoo.rt/LRYWBJPES
Pe3epBHoe Bpems 3 https://m.edsoo.rt/KQBD02J69

OBLIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME

68 5 5



https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/TCBJBVWFZ

ITIOYPOYHOE IVIAHNPOBAHUE
8 KV/IACC

Ne
n/n

Tema ypoka

KosmmuecTBO uacos

Bcero

KonTpo/ibHbie
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yuyeHus

JneKTpoHHbIe U poBbIe
oOpa3oBaTe/IbHbIE PecypChl

[Ipegmet xvmuu. Posib xumuu B
JKU3HU uesioBeka. Tena u
BelljecTsa

https://m.edsoo.ru/L62DS2CZR

ITonstue o MeTO/[aX IMO3HaHHusA B
XUMHN

https://m.edso0.ru/9ZJAEW050

[TpakTrueckast pabota Ne 1
«[TpaBumna paboTel B
nabopaTopyy ¥ MPUEMBI
obparrieHusi ¢ 1abopaTOPHBIM
obopyjoBaHHEM»

https://m.edsoo.ru/L5EW4353D

UuicThble BellleCcTBa U CMECH.
Crioco0ObI pa3ziesieHus: cMeceu

https://m.edsoo.ru/6TME21FW8

[MpakTryeckast pabora Ne 2
«Pa3genenue cmeceii (Ha
rpyUMepe OYMCTKU [IOBapeHHOU
COJIN)»

https://m.edsoo.ru/K3LS5MCRY

ATOMBI U MO/JIEKY/JIbI

https://m.edsoo.ru/BLS04WTBS8

XumMuueckue 371eMeHTbl. 3HaKU
(cuMBOBI) XMMUYECKUX
9JIEMEHTOB

https://m.edsoo.ru/AH3D4DNAX

Hpocnﬂe U CJIOXKHBIE BellleCTBad

https://m.edsoo.ru/DXJBSTJ95



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

ATOMHO-MOJIEKYJISIPHOE yUeHHe

https://m.edsoo.ru/IMOBJ3QZ5

10

3aKOH TMOCTOSTHCTBA COCTaBa
BellecTB. XUMHUecKast
¢dopmysia. BaneHTHOCTb aTOMOB
XUMUYECKHUX 3/IEMEHTOB

https://m.edsoo.ru/IMC496F X6

11

OTHOCHUTenbHas1 aTOMHas Macca.

OTHOCUTeNbHas MOJIEKYJIADHASA
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBast 01151 XUMHUYeCKOTo
37IeMeHTa B COeJUHEHUU

https://m.edsoo.ru/GHV58QMVE

13

KomuecTtBo BeijectBa. MoJib.
MouJisipHasi Macca

https://m.edsoo.ru/368UNL5Y 2

14

dusnyeckue U XuMHuuecKue
sIBJIEHUST. XMMHUeCKast peakKuud

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3HaKu U yCaoBusi
MPOTeKaH!sl XUMHUYeCKUX
peakLuii

https://m.edsoo.rt/N6DVNJKQ5

16

3aKOH COXpaHeHusi MacChbl
BellleCTB. XUMHUUECKHe
ypaBHEHUsI

https://m.edsoo.ru/M8DS4IHVM

17

BbrurciieHusi KOJIMUeCTBa,
MaccChbl BellecTBa 110
YPaBHEHUSIM XUMHUYECKUX
peakLuii

https://m.edsoo.rt/LUY9U3EQE

18

Knaccudukaiys XuMuueckux
peakLu (CoeuHeHUs,
pas/ioXKeHusl, 3aMeLleHus],
obMeHa)

https://m.edsoo.ru/L4807LAGB



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
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/1MOBJ3QZ5

19

M. B. JIOMOHOCOB — yuéHbIHi-
sHIMKAoNeAuCT. O60011eHTe U
CcHCTeMaTH3al[ysl 3HaHUM

https://m.edsoo.rt/P1IWARH3AB

20

KouTtpospHast pabota Nel o
TeMe «BelljecTBa U XUMHUYeCcKHe
peakuumn»

https://m.edsoo.ru/ON62SNERU

21

Bo3gyx — cmecsh raszos. CocraB
Bo3ayxa. Kucmopog — syiemeHT
Y ripocTtoe BeljectBo. O30H

https://m.edsoo.rt/XONONRN1P

22

®du3nyeckue U XuMmuyeckKue
CBOMCTBA KMCJIOPO/ia (peakiuu
OKMuCJIeHus], ropeHue). [Tonsatue
00 okcuzmax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoObI o1y ueHust
KUC/IOpOZia B Tab0paTopuu U
MIPOMBILIEHHOCTH.
[IpyMmeHeHre KuCI0poja

https://m.edsoo.ru/VJWB6A2RD

24

TerioBoit 3pdeKT xumMHuueckoin
peaKivy, MOHSTHE O
TEPMOXUMHUECKOM ypaBHEHMUH,
9K30- ¥ SH0TEePMUYECKUX
peakIusax

https://m.edsoo.ru/PNMKJZHKX

25

Tonnueo (HedThb, yroab u
MeTaH). 3arpsisHeHue BO3/yXxa,
CTI0COOBI ero MpeAoTBPaILeHus

https://m.edsoo.ru/USNY5UUW?2

26

[TpakTrueckast pabota Ne 3 110
Teme «IlonmyueHue u cobupaHue
KUCJI0PO/ia, U3yYeHUe ero

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/P1WARH3AB

CBOMCTB»

27

Bopopog — anemeHT 1 nipocToe
BellecTBO. HaxoxzeHue B

TIpUpO/ie

https://m.edsoo.ru/WD392ACWB

28

®u3nyeckre U XuMHU4YeCcKue
CBOMCTBAa BOJOPOZA.
[IpymeHeHre BogOpOAa

https://m.edsoo.ru/0SZ28459R

29

IToHsiTHE O KHMCIOTaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

Crioco0bl MoJTyueHust BOAOpo/ia
B aboparopun

https://m.edsoo0.ru/C9TO9UCIP

31

[MpakTryeckast pabora Ne 4 1o
teMe «[lonyueHue u cobupanve
BOJ0pO/ia, U3yueHue ero
CBOWCTB»

https://m.edso0.ru/SS3IWAX33K

32

MonsipHbiii 06bEM ra3oB. 3aKOH
ABorazipo

https://m.edsoo.ru/M3KS0O1QDQ

33

Berunciienust 06nEMma,
KOJIMUeCTBa BeI[eCcTBa rasa Io
€ro U3BeCTHOMY KOJIHUeCTBY
BeIl[eCTBa WK 00BEMY

https://m.edsoo.ru/MXGOY304M

34

BrruncieHuss 00bEMOB Ira30B I10
YPaBHEHUIO Peaki[ii Ha OCHOBE
3aKOHA 00BEMHBIX OTHOLLIEHUH
rasos

https://m.edsoo.ru/9TQB8AXABY

35

dusnyeckre U XMMUUeCKue
CBOWCTBA BO/IbI

https://m.edsoo.ru/7AOGFZK4R

36

Cocrtas ocHoBaHui. [ToHsTue 00
WH/IMKaTOpax

https://m.edsoo.r/IXB2W6IVL



https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/7AOGFZK4R
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

37

Bopa kak pactBopuTessb.
Hacel1ieHHble ¥ HeHachIllleHHbIe
pacTtBopbl. MaccoBast Jo1s
BellleCTBa B pacTBope

https://m.edsoo.ru/MKHXPOFH4

38

[MpakTryeckas pabora Ne 5 o
TeMe «[IpurorosseHue
PacTBOPOB C OTpe/ie/IéHHON
MacCOBOM /10/71eii paCTBOPEHHOTO
Bell[eCTBa»

https://m.edsoo.rt/WXUKPAUOA

39

KoutpospHast pabota Ne2 o
teMme «Kucmopoza. Bogopoga.
Bopga»

https://m.edsoo.ru/JM7935DRY

40

OKCcHUABI: COCTaB,
KaccudurKalys, HOMeHK/IaTypa

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

41

[MTonyueHre U XUMUYeCKUe
CBOMCTBA KUC/IOTHBIX,
OCHOBHBIX U aM(OTepPHbIX
OKCHUJIOB

https://m.edsoo0.ru/8JAZ9YWS2

42

OcHOBaHMSI: COCTaB,
K/accuduKalys, HOMeHK/IaTypa

https://m.edsoo.ru/5U397HUS5C

43

[TosyueHve ¥ XUMHUYECKHE
CBOMCTBA OCHOBaHUMI

https://m.edsoo0.ru/GD9A28ROE

44

Kucnotsl: cocTas,
K/1acCU(UKalyisi, HOMeHK/IaTypa

https://m.edsoo.ru/Q6U4WEBKY7

45

[TonyuyeHue u XuMUueCcKue
CBOICTBA KUCJ/IOT

https://m.edsoo.ru/Z2GCRN45W

46

Comu (cpegHue):
HOMEHK/IATypa, CIIOCOObI

https://m.edsoo.ru/JSNUIM9TJ



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

T0JTyYeHus, XUMAUYeCKHe
CBOMCTBA

47

[TpakTryeckast pabora Ne 6.
PelieHre 3KCriepUMeHTaTbHbIX
3az1a4 110 TeMe «OCHOBHBIE
K/1aCChl HEOPTaHUUECKUX
CoeITMHEeHUM»

https://m.edsoo.ru/58D13JF7V

48

['eHeTnueckasi CBS3b MEXAY
KJIaCCaMU HeopraHuuecKux
CcoeIMHEeHUMN

https://m.edsoo.ru/YDS6ZRE31

49

O06o011IeHMEe U CUCTeMAaTH3al[Us
3HaHUU

https://m.edsoo.ru/S7TBUOEEYN

50

KontponbHas pabora Ne3 1o
TeMe "OCHOBHBIE K/1aCChbl
HeOpraHnuuecKux CoeMHeHum"

https://m.edsoo.ru/AFA7IDULD

51

ITepBbIie MOMBITKU
K/1accupuKalyyi XUMAUeCKHUX
sneMeHTOB. [loHATHe O rpymnmax
CXO/JHBIX 3/IEMEHTOB

https://m.edsoo.ru/CO0V3CC214

52

[Teproanuecknii 3aKOH U
[Tepuoguueckas cucrema
XAMUYeCKHX 3yiemeHToB /. U.
MengeneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuo/ibl, TPYTITIBI, TOATPYIIIBI

https://m.edsoo.rt/NQMWWJIRXN

54

Ctpoenue atomoB. CocTaB
aTOMHBIX sifiep. V30Torbl

https://m.edsoo.rt/ IMUDOMRSH

55

CTtpoeHue 3/1eKTPOHHBIX
000/I104EK aTOMOB 3/IEMEHTOB

https://m.edsoo0.ru/T95YNV8B2



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

[Tepuoauueckoii cuctems /1. U.
MengeneeBa

56

XapakTeprucTUKa XMMUUeCKOT0
3/1eMeHTa 10 ero MOJIOJKEHUIO B
[Tepuoanueckoii cucreme [. U.
MenpesneeBa

https://m.edsoo.ru/YIP04OMDX

57

3HaueHue [lepuoanueckoro
3aKOHa Ji/I1 Pa3BUTHUS HAYKU U
npaktuku. 1. 1. Menzenees —
YUEHBIH, Neflaror U rpaxjaHuH

https://m.edsoo.ru/SZD8XEQQP

58

Pe3sepBHbIi ypok. O6001IeHHe U
cucTeMaTr3alus 3HaHUu /
Bcepoccutickas npoBepouHast
pabora

https://m.edsoo.ru/ZCQTRP08Y

59

KontponbHas pabota Ne4 1o
TeMe «CTpoeHue aToMa.
XuMHUueckas CBA3b» /
Bcepoccutickas npoBepouHast
pabora

https://m.edsoo.ru/FTIZF99WF

60

OJIeKTPOOTPULIATe/IbHOCTh
aTOMOB XWMHUYECKHX 3/IeMEHTOB

https://m.edsoo.ru/HZA110ED8

61

WNoHHag xuMuueckasi CBSI3b

https://m.edsoo0.ru/3SY1RJKVI

62

KoBaneHnTtHast TOoJIApHAsA
XUMH4yeCKas CBA3b

https://m.edsoo.rt/EOL3MT2AE

63

KopanenTtHas HeroJ/IApHasa
XHUMHU4YeCKas CBA3b

https://m.edsoo.ru/9Y VR3FUXI

64

CTrereHb OKHC/IEHUS

https://m.edsoo.rt/RA6CVXM66

65

OKHUC/TUTEeTBHO-

https://m.edsoo.ru/ZXNCA7DOZ



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
https://m.edsoo.ru/SZD8XE00P
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA

OCHOBHOM

OBPA30OBATEJ/IbLHOM ITPOI'PAMMBI

8 KVIIACC

Kop
npoBepsieMoro
pe3y/bTara

ITIpoBepsiemMble MpeMeTHbIE pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT'0 0011iero 00pa3oBaHusi

1

ITo Teme: <<HepBOHaan'IbHLIe XUMHWYeCKue roHATHUA»

1.1

pacKpbIBaTh CMBICJI OCHOBHBIX XMMHUECKUX TIOHSTHN: aToM,
MOJIeKy/la, XUMAYeCKHH S71eMeHT, TIPOCTOe BeLeCTBO, CJIOKHOE
BeIlleCTBO, CMech (OAHOpPOJHAas W HeOJHOPOAHAas), BajleHTHOCTb,
OTHOCHUTeNbHasi aTOMHAasi M MOJIeKy/spHas Macca, KOJIMUeCTBO
BellleCcTBa, MOJ/Ib, MOJIIPDHAasi Macca, MaccoBasi [0Sl XUMHUYEeCKOro
3/IeMeHTa B COeJUHEHUH, MOJISIPHBIM 00bEM, XMMUUecKasi peakiius,
KjJaccuuvKalusi — peakUWi: peakUMd —COeAVHEHMs, peakLUu
pasjoKeHUsl, peakLUM 3aMellleHMsi, peakLud oOMeHa, 35K30- U
3H/I0TEpMUYECKHe peaKliy, TeryioBol 3¢ ¢deKT peakijuu, pacTBOp,

MaccoBas [10Jis BelllecTBa (MPOLeHTHasl KOHLIEHTpalKsi) B pacTBOpe

1.2

WJIJIFOCTPUPOBATh B3dMMOCBSA3b OCHOBHBIX XMMHUUECKHUX TIOHATUU U

MIPUMEHSITb 3TU TIOHSATHS TIPY OTHMCAaHUU BelLeCTB U UX MpeBpallleHni

1.3

VICTI0/Ib30BaTh XUMUYECKYI0 CHUMBOJIMKY AJIsl COCTaB/eHus1 (popmyi

BeleCTB U ypaBHEHI/Iﬁ XUMHUYeCKHUX peaKL[I/Iﬁ

1.4

PAaCKpbIBATL CMBIC/T 3dKOHOB COXpdHEHHWA MdCChl BeLIEeCTB,
MOCTOAHCTBA COCTAdBd, ATOMHO-MOJIEKYJ/IIDHOT'O YU€HHS, 3dKOHA

ABorazpo

1.5

onpenejdTb BAJIEHTHOCTbL dTOMOB  3JIEMEHTOB B 6I/IHapHBIX

CoeMHEeHUAX

1.6

K/lacCUPULMPOBaTh XUMUUECKUe peaklUu (M0 UYUC/Iy U COCTaBy

yUaCTBYIOIIMX B peakLUU BeleCTB, 110 TeraoBoMy 3ddekTy)

1.7

BBIUHUC/IATD OTHOCUTEJIbHYIO MOJIEKYJ/IADHYIO W MOJIADHYIO MacCChbl




BelecTB

1.8

BBIUMC/ISITh MAaCCOBYIO [IOJIF0 XMMHUECKOI0 3jieMeHTa 1o (opmyse

coeJluHeHwUs,

1.9

BBIUKC/ISITH MAaCCOBYHO JIOMTIO BEILleCTBa B pacTBOPe

1.10

TIPUMEHSITh €CTeCTBEHHOHAYUYHbIE METO/Ibl [T03HAHUSI — HabJTFo/ieHue,
vu3MepeHWe, MOJleIMpOBaHUe,  JKCIepUMeHT  (peaslbHbIM U

MbICJIEHHBIN )

ITo Teme: «Ba)kHelilMe Npe/iCTaBUTE/IM HEOPraHUYeCKUX BeLeCTB»

2.1

PaCKpbIBATL CMBIC/I OCHOBHbLIX XHWMHUECKHUX TTOHSITHM: OKCH[,

KHMCJI0Ta, OCHOBaHHe, CO/b

2.2

orpefiesisiTb TPUHA/IIE)KHOCTh BeIeCTB K OMpe/ieIeHHOMY KJ/accCy

coeZiMHeHM 110 (opMyiam

2.3

KJ'IaCCI/ICl)I/IL[I/IpOBaTI: HeopraHn4deCKue BeljeCcTBa

2.4

XapaKTepu30BaTh (OMHUCHIBATH) O0L[Me XWUMUYeCKHe CBOMNCTBa
BellleCTB pa3/IMUHbIX K/IaCCOB, MOATBEP)KJas ONKUcaHue NpUMepaMu
MOJIEKY/ISIDHBIX ~ yPaBHEHHWM  COOTBETCTBYHOIIIMX  XUMHUUYECKHX

peakLui

2.5

MPOrHO3UpPOBaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOT'O COCTaBa, BO3MOXXHOCTU TPOTEKAHUS] XUMUUECKHUX

HPEBpaLLIEHI/II‘/JI B PA3/IMYHBIX YC/IIOBUAX

2.6

C/lefioBaTh TIpaBW/aM TIO/b30BaHUSI XUMWYECKOW TOCYyAoN U
nabopaTopHbIM 000pYZIOBaHWEM, a TaK)Ke TpaBWUaM oOpalleHus: C
BEI[eCTBAMU B COOTBETCTBUU C WHCTPYKIUSMH T10 BBITOJTHEHHIO
nabopaTOPHBIX XUMUYECKUX OTBITOB T10 MMOJyUYeHHI0 M COOMpaHHIO
ra3000pa3HbIX BelecTB (BOZOpPOJa U KUCIOPO/A), PUTOTOBIEHUIO
pacTBOPOB C OIpe/le/IEHHONM MacCOBOW [lofiell  paCcTBOPEHHOTO
BeIIleCTBa, TUVIAHUPOBATh U TIPOBOJIUTh XUMHUUECKHE JKCTIEPUMEHTBI
M0 pacrio3HaBaHWIO PACTBOPOB Iie/ioueli U KUCIOT C TIOMOL[bIO

WH/MKATOPOB (/1akMyc, (heHONdTaenH, METUIOPAHX U [IpyTrue)

2.7

MIPOBO/IUTH PACUETHI 10 YPaBHEHUIO XMMHUUECKOU peakLiiy

[To Teme: «Ilepyuomnueckuii 3akoH u Ilepuoguueckas cucTteMma
xumuyeckux sjeMeHTOB [I. V. MeHgeneeBa. CTpoeHHe aTOMOB.

Xumuueckasi CBsi3b. OKHUCIUTE/NbHO-BOCCTAHOBUTE/IbHbIE peakumn»

3.1

PaCKpPbIBATE CMBIC/T OCHOBHBIX XMUMHWYECKHX TIOHSITHIA: A4p0 aTOMad,




BHEKTPOHHBIﬁ () (0)71 dTOMd, dTOMHasd 0p6I/ITaJIB, pagnuyCc aTomMad,
XUMHYECKadA CBA3b, IOJIAPHaA W HEIIO/IsIpDHAA KOBAJ/IEHTHAA CBA3b,
3JIEKTPOOTPpULIATE/IbLHOCTh, KWMOHHAA CBA3b, HWOH, KdTHOH, 4aHWOH,

CTerieHb OKHC/IEHUA

3.2

K]'IaCCI/ICl)I/I]_[I/IpOBaTb XHUMH4YeckKue 3/;1eMeHThI

3.3

OTMCHIBATh M XapaKTepu30BaTh TabmuHyto dhopmy [leproanyeckoit
CUCTeMbl XMMHUYEeCKUX 3/IeMEHTOB: pa3/dyaTh TOHSTHUS «TJlaBHast
nogrpynmna (Arpymnma)» U «mobouHas mnoarpynmna (brpymma)»,

«MaJible» U «DoJIbIIe» rnepuoabl

3.4

packpbiBaThb cMbIca [lepuoanueckoro 3akoHa .M. Mengeneesa:
JIEMOHCTPUPOBaTh [MOHMMaHWe TepPUOAUUECKON  3aBUCUMOCTH
CBOMCTB XMMWUUECKMX 5JIeMEHTOB OT WX T[IOJIOKeHUs B

[epuogryeckoii cucteme

3.5

COOTHOCHTh 0003HaueHWsi, KOTOpble WMeTcs B  Tabwuile
«[leppoguueckass  cucreMa  XUMHUYeCKUX  3yeMeHToB  [I.M.
MeH/ijeleeBa» C UMCIOBBIMUA XapaKTEPUCTHKAMHU CTPOEHHs aTOMOB
XUMUYEeCKUX 3eMeHTOB (CocTaB M 3apsj sjpa, oOlee 4YMCIO

3JIEKTPOHOB U pacripefie/ieHre UX 10 3/IeKTPOHHBIM CJIOSIM)

3.6

onpenesdTb  CTereHb  OKHMC/JIEHWda  3JIEMEHTOB B 6HHapHBIX

CoeMHEeHUAX

3.7

orpefiesisiTh BUJ|, XUMUUECKOW CBs3U (KOBa/ieHTHasi U WOHHasl) B

HeOpTrdHUYeCKUX COeJUHEHUAX




ITPOBEPAAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

8 KV/IACC

Kopg,

IIpoBepsieMblil 3/IeMeHT COjiep>KaHUA

1

HEPBOHaquJII)HI)Ie XUMH4YeCcKHe 1nOoHATHUA

1.1

[Ipegmer xumuu. Ponb X¥MUM B KU3HU YeioBeKa. XUMHUS B CUCTeMe HayK.
Tena u BewjecTBa. Pu3nueckue CBOWCTBa BeIleCTB. ArperaTHoe COCTOSIHUE

Bell|eCTB

1.2

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

pasfieneHusi cMeceun

1.3

ATOMBI U MOJIEKY/JIbI. Xumuueckre 3meMeHTbl. CHMBO/bI XHMHUUECKHX

371eMeHTOB. [IpocThie U c0XKHbIe BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue

1.4

Xumunyeckasi popMmysia. BaneHTHOCTb aTOMOB XMMUYECKUX 3/1eMEeHTOB. 3aKOH
MOCTOSIHCTBA ~ CcocTaBa  BewlectB. OTHocuTenbHasg aTroOMHas — Macca.
OTHocuTenbHasg MoJieKy/spHasi Macca. MaccoBasi [0/l XMMHYeCcKOoro

3JIeMeHTa B COeJMHEeHHNHN

1.5

KomnuectBo BewectBa. MoJsib. MosisspHas Macca. B3anmocCBs3b KO/IMUeCTBa,
MacChl M UWC/a CTPYKTYPHBIX eAWHMI] BellecTBa. PacuéTel 1o ¢opmynam

XUMHNYeCKHX COE,E[I/IHEHI/Iﬁ

1.6

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

3amelijeHus1, 0OMeHa)

1.7

XUMUYeCKUM IKCIIePUMEHT: 3HAaKOMCTBO C XUMHYeCKOW TMOCy[ou, C
MpaBWIaMHy pabOTHI B JTaDOpPaTOPUM U ITPUEMAaMU 00pall[eHus C TabopaTOPHBIM
obopyJoBaHHeM, W3yuyeHHE W OIMCaHWe (QU3MUeCKUX CBOMCTB 00pasijoB
HeopraHWuecKuX BellecTB, HabsofieHre ¢u3nMueckux (T/1aB/ieHUe BOCKa,
TasiHUe JIb/la, paCTUPAHKeE caxapa B CTYITKe, KUTIeHWe W KOHZIeHCaI[|s BO/Ibl) U
XUMUUeCKUX (TOpeHWe CBeud, [IpOKa/iMBaHWe MeJHOM TIPOBOJIOKH,
B3aMMO/IEMICTBHE MeJjla C KHUC/IOTOW) SIBJIeHWM, HaO/Mo/eHre W OIMMCaHHe
MPU3HAKOB TIPOTeKAHUsS XUMHUUYECKUX Ppeakluil (pas/jio’keHue caxapa,
B3aMMO/JIEMCTBHE CEPHON KHC/IOTBI C XJIOpUJOM Oapusi, pas/ioykeHHe

rugpokcrzia  Meau(ll) npu  HarpeBaHuM, B3aMMOJEMCTBHE JKeje3a C




pactBopoMm cosii Meau(Il), m3ydeHue crmocoOOB pa3szenieHusi cmecei (c
MOMOII[bI0  MarHuTa,  (QWILTPOBAaHWE,  BbITIADUBaHWe,  AUCTHISLIWS,
xpomarorpadusi), poBe/ileHHe OUMCTKM TTOBAapeHHOW COJM, HabmMogeHue |
OlMCaHWe pe3y/bTaTOB IIPOBeJIEHUsI OIbITa, WITKOCTPUPYIOIIETO 3aKOH

coxXpaHeHHsI MacChl, CO3laHNe Mojiesiel MOJIeKyJI (I1apOCTep>KHEBBIX)

Bakneiiie MpeacTaBUTe/IM HEOPraHNMYeCKUX BeLeCTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3jyxa. Kucnopog — 371eMeHT M MpoCToe
BelllecTBO. Haxo)KeHre KUC/Iopoza B Mpupoje, pusnyeckue U XUMUYeCcKue
cBoticTBa (peakiuu ropenus). Okcupl. [IpuMeHeHre Kuciopoga. CriocoObl
TOJTyueHUs1 KUCI0poAa B abopaTopuy M TPOMBILITIEHHOCTH. KpyroBopor

Krcnopoza B npupoge. O30H — annoTponHas MoguduKaus KUCI0poa

2.2

TeryioBoii 3¢ ¢dekT XMMUUeCKOW peaklMd, TePMOXHMMHUECKHe ypaBHEeHWUS,
5K30- M HJ0TepMUYecKre peakluu. TOIM/IMBO: Yyrojb U MeTaH. 3arpsisHeHue

BO3/lyXa, yCHU/IeHUe TIaDHUKOBOTO 3¢ ¢eKTa, pa3pylieHre 030HOBOTO CI0sT

2.3

Bogopoa — anemeHT 1 mpocTtoe BelriecTBO. HaxoxkzieHre BOAOpOZA B IPUPO/IE,
bu3rueckie M XMMHUECKWEe CBOKMCTBA, TPUMEHEHHe, CIOCOOBbI TOTyUeHusl.

Kucnote! u coma

2.4

MornsipHbiii 06BEM ra3oB. PacuéThl 110 XMMHUYECKIUM ypaBHEHHSIM

2.5

dusuyeckue CBOMCTBAa BOAbl. Boga kak pactBopurens. PacTBOpEL
HacelmieHHble ¥ HeHacChbIlLLeHHbIe PaCTBOPLI. PaCTBOPUMOCTS BelljeCTB B BOZe.
MaccoBasg [0 BellecTBa B pacTBope. XUMHUYECKHe CBOWCTBA BOJBI.
OcHoBaHus1. Posib pacTBOpOB B NpUpOZie M B KU3HU uejioBeKa. Kpyrosopor
BOAbl B TMpupoJe. 3arpsi3HeHWe TMpUPOJHBbIX BOJ. OXpaHa M OUYMCTKA

MIPUPOJHBIX BO,

2.6

Knaccudukaiys HeopraHudeckux coefvHeHuid. Okcuabl. Knaccudukatius
OKCH/IOB: coJjieoOpa3yromiyie (OCHOBHbIE, KHC/IOTHBIE, aMdoTepHble) U
Hecosneobpa3yronue. HomeHK/IaTypa OKCHIOB. PU3NUeCKHe M XUMHUECKHe

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

2.7

OcHoBanus. Kraccudukalyss OCHOBaHMIA: IIENOUM M HepacTBOPUMBIe
ocHoBaHus1. HoMeHK/1aTypa ocHoBaHu#. ®u3nuecKue U XUMUUYeCKre CBOWCTBA

ocHoBaHwuii. [TosyueHre OCHOBaHUM

2.8

Kucnotsl. Knaccugukauysa kucinor. HomeHnknatypa kucnot. dusnueckve u
XUMUYEeCKHe CBOWCTBAa KUCJIOT. Psij akthBHOCTU MetaiioB H.H. Bekerosa.

[Tonyuenue KucioT

2.9

Comm. HomeHknarypa coneii. du3nyeckde U XMMHAYECKHE CBOWCTBA COJIEH.




[Tonyuenue cosei

2.10

I'eHeTHUecKast CBSI3b MeXAy Ki1dCCdMHU HEOPraHUYeCKHX COEAHHEHHFI
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XVMMUYeCKUl JKCIIepUMEHT: KayeCTBeHHOe OIrpejiefieHde  COZep KaHUst
KWCJIOPOZia B BO3/yXe, MOaydYeHHe, coOMpaHre, pacrio3HaBaHUe W U3ydeHHe
CBOMCTB KMCJIOPO/ia, HAab/It0ieHre B3auMO/IeNCTBYS BellleCTB C KUC/I0POZOM U
yCJIOBUSI BO3HUKHOBEHUSI U MpeKpallleHsl TopeHus (1oXkapa), 03HaKOMJIeHHe C
oOpa3llaMy OKCH/IOB U OIKCaHWe MX CBOMCTB, TOjy4yeHHe, coOupaHue,
pacrio3HaBaHUWe U M3yueHHe CBOMCTB BOJopoJa (ropeHue), B3auMoelCcTBre
BOJOpOAA o OKCHUJIOM meau(1I) (BO3MOXXHO HCM0JIb30BaHUe
BH/IeOMaTepHasioB), Hab/oJeHe 0OpaslioB BelljeCTB KOJIMYeCTBOM 1 MOJIb,
ucc/efioBaHe  OCOOEHHOCTeH  pAcCTBOPEHHWS] BEIIeCTB C  Pa3/InYHOU
pPacTBOPUMOCTBIO, TPUrOTOBJIEHWE DAaCcTBOPOB C OMpefie/léHHONM MacCOBOM
Jlojieli pacTBOPEHHOTO BellleCTBa, B3auUMO/EMCTBUE BOAbI C MeTasylaMu
(HaTpyeM U KajbleM) (BO3MOXXHO MCIOJIb30BaHUE BHUAEOMAaTepuasoB),
orpefiejieHMe pacTBOPOB KUC/IOT U IIjeJioueld C TMOMOILbI0 HWHJUKAaTOPOB,
ucciesoBaHre 00pa3lioB HEOPraHWYEeCKHWX BeIIeCTB Pa3/MYHBIX KJ/IAaCCOB,
Hab/ofleHe W3MeHeHUsI OKPACKM WHJUKAaTOPOB B pacTBOpax KHC/IOT U
1je10uer, u3yyeHue B3aumoenctsus okcuga meau(Il) ¢ pactBopom cepHou
KUCJIOTBI, KHUCJIOT C MeTa//laMH, peaklud HeWTpanu3aiuu, To/yueHre
HEpPACTBODUMBIX OCHOBaHWM, BbITECHEHME OJHOr0 MeTa/ula JpYTrUM U3
pacTBopa COJY, pellieHre SKCIIePUMeHTaIbHBIX 3a/lau 1Mo TeMe «BaxkHeliiive

KJIaCChl HEOPTaHUUYECKUX COeIMHEHN»

[Tepuoaunueckuii 3aKoH U Ileproanueckas cucTeMa XMUMUUECKUX 3/1EMEHTOB
O.N. MenpeneeBa. CTpoeHue aTOMOB. XUMHUecKasi CBI3b. OKHUC/IUTe/IbHO-

BOCCTaHOBHTEJ/IbHbIE PedKLIMH

3.1

[TepBble MOMNBITKM KIaCCU(UKALMM XMMUYeCKHUX 3jeMeHTOB. [loHsTHe o
IpyImax CXOJHBIX 371eMeHTOB (Ije/IOUHble U 1{eJI0UHO3eMe/IbHble MeTaslbl,
rajoreHbl, WHepTHbIe Ta3bl). JJeMeHThl, KOTOpbie 00pa3yioT amM¢oTepHbIe

OKCH/IbI U TUAPOKCUIbI

3.2

[Tepuoguuecknii 3akoH. [lepuognueckass cucTeMa XWUMHUYECKUX 3/IEMEHTOB
OU. MengeneeBa. KopoTkonepuogHasi W [AJWHHONEPUOJHast (POpPMBbI
[Tepyoanueckoil cHcTeMbl XUMUUeCKMX 3nemeHToB [.M. MeHzeneeBa.
[Tepuoabl u rpynmbl. PU3NUECKUM CMBICT TIOPSIKOBOTO HOMEpa, HOMEpPOB

nepuozia v rpynmbl 371eMeHTa

3.3

Crtpoenue aromoB. CocTaB aTOMHBIX sziep. M3oTomnsl. OnekTpoHbl. CTpoeHue




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

371eMeHTa 110 ero 1noJsioxkeHuto B [leproguueckoii cucreme /1.1. MeHeneeBa

3.4

BBKOHOMEPHOCTI/I HU3MEHEHUA pajuyCa daTOMOB XWMHWUYECKUX 3JIEMEHTOB,
MeTa/VIMUeCKUX W HeMeTa//TMUeCKUX CBOMCTB II0 rpymnraM " IMepuoadm.
3HaueHMe HepI/IO,Z[I/IquKOI‘O 3dKOHd U HepHOAHQECKOﬁ CHUCTeMbl XUMHUUYeCKHUX

3/IeMEeHTOB /Il pa3BUTHSl HayKU U npakTuku. .M. MeHeneeB — yuéHbll U

rpaklaHvH

3.5

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

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

3.6

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

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

3.7

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

BOCCTAHOBHTEJ/IbHBIX peaKL[I/Iﬁ (FOP@HI/IE, peaKLn pa3/10’KeHUH, COE,E[I/IHGHI/IH)




ITPOBEPAAEMBIE HA OI'D I10 XMW TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHON OBPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kop
MpPOBEpPAEMOro
TpeOoBaHUA

ITpoBepsiemble TPeOOBaHMSA K NMPeAMETHbIM pe3y/IbTaTaM
0a30B0ro ypoBHs 0CBOeHHsI OCHOBHOM 00pa3oBaTe/IbHOM
IporpaMMbI OCHOBHOI0 00111ero o0pa3oBaHus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI03HABAEMOCTH SIBJI€EHWN TIPUPOJbI, TOHUMaHHe OO0bEeKTUBHOM
3HAUMMOCTH OCHOB XMMMUECKOM HayKH KakK 00s1acTH COBpEeMEHHOT0
€CTeCTBO3HAHUS, KOMITOHEHTa OOIIel Ky/JbTypbl M TPaKTHUUeCKOM
JledTe/IbHOCTU UesioBeKa B YC/IOBMSIX COBPeMEHHOro o0O0l1jecTBa;

MOHMMaHHe MeCTd XMMHU Cpear APYIrUX eCTeCTBEHHBLIX HAYK

1.2

0 HayUHBIX METO/JdX IT03HaHKUA, B TOM UHCJIe€ SKCIIePUMEHTA/IbHBIX U
TeOpeTUUeCKHUX METOoAdX HCC/IeA0BAHUA BeEIleCTB KU HN3yUeHHUA
XUMHNYeCKHUX peaKHHﬁ; yMeHue HCII0JIb30BATbL MOJEINn  [OJid

00BsACHeHUS CTPOE€HHSA aTOMOB U MOJIEKYJT

1.3

0 cepax npodecCOHaNBLHON [1eATe/TbHOCTH, CBSI3aHHBIX C XUMUeN
Y COBPEMEHHBIMHM TeXHOJIOTWSIMUA, OCHOBAaHHBIMHM Ha JOCTVKEHUSIX
XUMUUECKOW HayKH, UTO IMO3BOJIUT OOyUarolMMCsl pacCMaTpPUBATh
XUMHIO Kak cdepy cBoed Oypmyijedt  rpodeccroHa/bHOM
JIeITeTbHOCTH W Cle/IaTh  OCO3HAHHBIM  BBIOOD XUMHUHM  Kak
npoduILHOrO TMpeAMeTa TIPU TepexoZie Ha YPOBeHb CpeHero

ob1iero obpazoBaHus

BnajeHnvie cucteMol XUMHWYECKMX 3HAaHUA UM yMeHHe TPUMEHSTh

CUCTEMY XUMHNUYECKUX 3HaHHﬁ, KOTOpasdA BKJ/IKOUAET:

2.1

Ba)KHeHIlIMe XUMHUYeCKUe TIOHATHS: XUMUYEeCKUN S/1eMeHT, aToM,
MOJIeKY/1a, BeI|eCTBO, IIPOCTOE U CJIOXKHOE BeIl|eCTBO, OJHOPOJHAs U
HEOZHOPOJHasi CMeCb, OTHOCHTe/IbHble aTOMHasi M MOJIeKyJspHast
Macchl, KOJIMUECTBO BeleCcTBa, MOJIb, MOJISIPHasi Macca, MOJISIPHBIN
00bEM, OKCHJI, KMCTI0Ta, OCHOBAaHHWe, COJib (Cpe/Hss), XMMUYeCKast
peaklyisi, peakLUH COeJUHEeHHs, peakLM pas3/ioXKeHWs, peaKLuu
3aMelleHus], PeakI[i 0OMeHa, TeryioBoM 3(deKT peakiu, 3K30- U
SHJI0TEpMUUECKHe peakLMd, pacTBOpP, MaccoBasi JI0/si XHUMHUECKOTro

3JIeMeéHTa B CO€JAWMHEHHWM, MdCCOBad [J0OJid W  TIPOLI€HTHAA




KOHLIEHTpALMs BeLL|eCTBa B PACTBOPE, sIIPO aTOMa, 37IeKTPOHHBIN C/IOH
aToMma, aToMHasi opOuTanb, pafiiyC aTtoMa, BaJleHTHOCTb, CTeTleHb
OKHMCJ/IEHUS], XMMUUEeCKasi CBSI3b, 3JIeKTPOOTPULIATEIbHOCTD, MOJISIPHAast
Y HenoJjisipHasi KOBajleHTHasi CBsA3b, MOHHAs CBSI3b, MeTa/uIMuecKast
CB$13b, KPUCTAJ/I/TMUECKas PellETKa (aATOMHasi, MOHHasi, MeTa/lJTndyecKas,
MOJIEKY/ISIDHAs), MOH, KaTUOH, aHUOH, 3/IEKTPOJIUT U He3JIeKTPOJIUT,
3JIEKTPO/IUTHYECKasl IUCCOLMALINS, PpeakIud HOHHOTO 0OMeHa,
OKHC/IUTE/IbHO-BOCCTAHOBUTEJIbHbIE  peakl[Md, OKUC/IUTeNb U
BOCCTaHOBUTE/Ib, OKWC/I€HWEe W BOCCTAaHOBJIEHWE, 3JeKTPOJIN3,
XMMHUYECKOe paBHOBecHe, 0oOpaTHMble W HeoOpaTHMbIe peaklvH,
CKOPOCTh XUMHYeCKOW peakiud, KaTanuzatop, I[1[K, kopposus

METaJ/I/IOB, CI1/1aBbI

2.2

OCHOBOIIOJ/IArarol[e 3aKOHbl XMMWUM: 3aKOH COXPaHeHHs MacChl,
nepuoauueckuii 3akoH [I.MI. MeHzeneeBa, 3aKOH TIOCTOSITHCTBA

CoCTaBa, 3aKOH ABOrazjpo

2.3

Teopuu XUMUH: dTOMHO-MOJIEKY/IAPDHAA Teopus, Teopus

BHEKTPOHHTHQECKOﬁ Juccourann

BiiajieHrie ocHoBaMU XMMHYeCKOM rpaMOTHOCTHU, BK/TFOUatOII[el:

3.1

yMeHue TIpaBUIbHO HCIIO/Ib30BaTh M3yuyeHHble BelllecTBa U
Marepuanbl (B TOM UYMC/ie MUHepasbHbIe yA00peHus, MeTa/ulbl U
CIJIaBbl, TPOAYKThbl  I1epepaboTKM  NPUPOJHBIX  HUCTOYHUKOB
yT/1eBOJ0PO/IOB (YTJIs, IPUPO/IHOTO ra3a, HeTH) B OBITY, CETbCKOM
XO35I1CTBe, Ha TMPOW3BOJCTBE W IIOHMMaHWe 3HaueHusl >XUPOB,
OenkoB, yIJIEBOZOB /s  OpraHM3Ma  UejiOBeKa; yMeHHe
MIPOrHO3UPOBaTh BAWSHUE BeleCTB U XWUMUUYECKHX IPOLeCCOB Ha

OpraHM3M uesioBeKa U OKPY Karolyto MPUPOJHYIO Cpesy

3.2

YM€eHHEe MHTEIrPUPOBATh XMMHUUECKHE 3HAHHUA CO 3HAHHUAMHU [APYTHX

yueOHBIX TIPeIMeTOB

3.3

Ha/IMuYKe OrbITa paboThl C Pa3/TMUHBIMUA UCTOYHUKAMU WH(MOPMALN
M0 XMMHUM (HayuyHasi U HayuyHO-TIOMYyJ/IsipHas JIUTepaTypa, CI0BapH,

CIpaBOYHUKH, UHTEPHET-PeCcypChl)

3.4

yMeHHe OOBEeKTMBHO OL|eHHWBaTh WH(OPMALMIO O BelecTBaX, UX
NpeBpallieHUsIX W IPaKTUYeCKOM IIPUMeHeHWH U yMeHHe

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

B]'IBAEHI/IE OCHOBaMM ITOHSTHUMHOI'O dlfifapaTa U CHUMBOJ/IMYECKOI'O




13bIKa XMMWH [I/I1 COCTaBJ/leHUs: (OpMy/1 HeOpraHMueckux BellecTB,
YPaBHEHUM XUMWYECKWX peaklWd; OCHOBaMU XHWMUUECKOU

HoMmeHKatypsl (IUPAC u TpuBHanbHON)

YMeHHe 0OBICHATL CBSI3b TOJIOYKEHUS /IeMEeHTa B HGPHOAHQECKOﬁ

cucrteMe C YHMCIOBbIMM XdPAKTEPUCTUKAMH CTDOE€HHS aTOMOB

5 XUMHUUECKMX 3JIeMeHTOB (COCTaB M 3apsifi siapa, oOIee 4YuCIIo
5/IEKTPOHOB), pacrpefiejieHHeM 3/IeKTPOHOB [0 3HepreTHYecKyuM
YPOBHSIM aTOMOB T€PBbIX TPEX MePUO/I0B, KaJIusl U KasbLiys
[IpencraBnene 0  MepUOAWUECKOM  3aBUCUMOCTU  CBOMCTB
XVUMHYeCKUX 3/1eMeHTOB (paJuyc aToMa, 3/1eKTpOOTPULIaTe/IbHOCTb),

6 MPOCTBIX M CJAOXHBIX BeIIeCTB OT [I0JIOKEHUS] 3/71eMEeHTOB B
[Tepuoguueckoli cucteme (B MasbIXx IepuoJiaXx W IVIaBHBIX
MOArpyINax) U 3/1eKTPOHHOIO CTPOEHUs aToMa

7 YMeHue KnaccupULIMPOBaTh:

7.1 XUMUUYeCKUe 371eMeHThI

7.2 HeopraHuveckue BelllecTBa

7.3 XUMHUYECKHe peakLu1

8 YMeHve onpefensTs:

8.1 BaJ/IEHTHOCTb U CTeMNeHb OKWC/IeHUS] XMMUUeCKUX 3/IEMEHTOB, 3apsij

' 15(0)3F:]

89 BUJI XUMWYECKOW CBSI3M U THUN KPUCTa/VIMYeCKOM CTPYKTYpbl B

' COeJJMHeHUSIX

8.3 XapakTep Cpe/ibl B BO/IHbIX paCTBOpax BelecTB (KUC/I0T, OCHOBaHUM)

8.4 OKUC/IUTE/Ib U BOCCTAHOBUTEJIb

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

9.1 KpeMHUM, a3oT, ¢ocdop, cepa, XJOp, HaTpWi, Ka/luii, MarHui,
KaJIbLIUM, aTFOMUHUM, »Kejie30)
CJIOKHBIX BellleCTB, B TOM 4YHC/Ie HUX BOJHBIX pacTBOPOB (BOJa,
aMMUaK, XJI0pPOBOJOPOJ,, CepPOBOJOPOJ, OKCHJbI M T'MJPOKCHZbI

9.9 MetannoB I-ITA rpynn, amomunus, meau (II), nunka, xenesa (II u

I11), okcuap! yraepoga (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepol (IV u VI), cepHucras, cepHasi, a30TUCTasi, a30THasi,

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




MPOrHO3MpPOBaTb W  XdPdKTE€PHU30BATb CBOMCTBa BelljeCcTB B

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

>3 3aBUCUMOCTM  OT UX CBOWCTB, BO3MOXXHOCTb IPOTEKaHUS
XVUMHYeCKUX MpeBpallleHri B pa3/IMUHbIX yCIOBUSX
10 YMeHue COCTaB/IsITh MOJIEKYJISIDHbIE Y MOHHBIE YpaBHEHHsI peaKLvi,
B TOM UHCIJIE:
10.1 peakiuii MOHHOTO 0OMeHa
10.2 OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi
103 WITFOCTPUPYIOIIMX XMMHUYeCKHde CBOMCTBAa H3YyYeHHBIX K/acCoB
' (Tpynmn) HeOpraHWUUeCKUX BellleCTB
10.4 MOATBepPsKJAlOIINX TeHeTUUeCKYI0 B3aUMOCBS3b MeXy HUMU
11 YMmeHue BBIUUC/IATE (IPOBOJUTH PACUYETHhI):
111 OTHOCHUTEJIbHYI0 MOJIEKY/ISIDHYI0O U MOJIIPHYIO MacChbl BeIlleCTB,
' MacCOBYHO [JOJIF0 XUMHUUeCKOr'0 371eMeHTa B COeJMHeHUN
11.2 MacCOBYIO [IOJTIO BellleCcTBa B pacTBOpe,
11.3 KOJIMYeCTBO Bell[eCTBa U ero Maccy, 00bem rasos
114 [0 YpPaBHEHHUSIM XUMMUECKMX PpeakLMii U HaxOAWUTb KOJIMUYeCTBO
' BeIecTBa, 00bEM M MacCy peareHTOB WU MPOAYKTOB PeaKIuu
12 Brnagenuvie (3HaHMe OCHOB):
OCHOBHBLIMM  MeTO/laMH  HAyyHOro Ti03HaHusi (HabsrofieHue,
121 M3MepeHue, SKCIIepUMeHT, MO/ie/IMpOBaHKe) MPU M3yUYeHUH BelleCTB
' U XUMUYECKUX SIBJIeHUH; yMeHHe C(HOpPMY/IMpOBaTh TpoOsieMy |
NIpeJIOKUTh IyTH eé pelleHust
129 Ge3omacHOl paboThl C XWMHUECKMMH BeIlleCTBaMH, XUMUYEeCKOU
' TOCy/10¥ 1 1abopaTOpHBIM 000Py10BaHHUEM
rpaBWIaMu Ge3omacHoro oOpareHust C BelleCTBaMH,
VCTIO/Ib3yeMbIMY B TIOBCEZJHEBHOM »KU3HM, [TpaBU/IaMU NIOBeJleHNs B
123 essix cOepe>keHust 3[J0POBbsi U OKPY’Kalolllel MPUPOAHOU CpeJibl;
' TIOHMMaHMe BpeZia (OaCHOCTH) BO3/IeHCTBUS Ha >KUBbIe OpPraHU3Mbl
oripe/ieNIéHHbIX BeIlleCTB, croco6oB yYMeHbIIIeHus "
rpeJiOTBpalLLeHHs] UX BPeHOTO BO3/IeCTBUS
13 Hanuuwve npakTuecKrx HaBBIKOB TJIAHMPOBAHHUS U OCYILL[eCTBIEHHUS
C/IeIYIOLIMX XUMUUECKUX SKCIIepUMEHTOB:
13.1

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




0O3HAaKOMJIEHHE C (l)I/I3I/I‘-IECKI/IMI/I N XUMHWUECKHUMU SBJIEHUSAMU; OIIbITHI,

WITFOCTPUPYIOILYe TIPU3HAKY MPOTEeKaHUSI XUMUUeCKUX peakLui

13.2

u3yuyeHre Crioco00B pasziesieHrs: cMecei

13.3

ToJlyueHre KHUCIOpOZla YW W3yYeHHe ero CBOMCTB; IIO/ydeHHe
BO/IOpO/la ¥ M3yueHHe ero CBOMCTB; MoJiyueHue yrjeKHUc/Ioro rasa u
M3yueHWe ero CBOWCTB; TO/Jy4eHHWe aMMHaka W HW3yYeHHe ero

CBOICTB

13.4

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

PacTBOPEHHOIO BellecTBa

13.5

NpUMeHeHWe  WHIWKATOpoB  (JlakMyca,  MeTWIOpawXka M
deHondTanenHa) AJs onpeziesieHUs] XapakTepa CpeJjbl B pacTBopax

KHUCJIOT U 111e/ioueit

13.6

WCCefloBaHMEe M OIMCaHWe CBOWCTB HeOpPraHWYecKUX BellecTB
Pa3/IMYHBIX K/1aCCOB; U3y4YeHHe B3aUMOZENCTBUS KUC/IOT C MeTa/l/laMH,
OKCHJAMHA  MeTa/UIOB,  pacTBOPUMBIMM W HepaCTBOPUMBIMHU
OCHOBaHWSIMHM, COJISIMU; TIOJyYeHHe HepacTBOPUMBIX OCHOBaHMU;
BbITeCHEHHe OJIHOTO MeTa/la JpPYyrMM M3 pacTBopa COJIY;
ucciiefloBaHe aM(OTepHbIX CBOMCTB T'M/IPOKCH[OB amlOMUHHUS U

L[UHKA

13.7

pellieHre 3KCIIepUMEHTAJIbHBIX 3a/1ay 110 TeMaM: « OCHOBHbIE K/1acChl
HeOpraHUuecKrux COeJMHeHU»; «DJIeKTPOIUTHYeCKast
Juccouyanus»; «BaxHellllve HeMeTa/ulbl U HUX COeJWHEHUS»;

«BaxkHeii1111e MeTa/lJibl U UX COeIMHEHUSI»

13.8

XUMHUECKHe  3KCIIepUMEHThl,  WUIIOCTPUPYIOLMe  TPHU3HAKU
TIPOTeKaHWsI peakIuii MIOHHOTO 0OMeHa; KaueCTBeHHbIe Peakl[uH Ha
NPUCYTCTBYIOLIe B BOJHBIX PACTBOPAaX MOHBI: XJIOPUJ-, OpoMuf-,
vomua-, cynbdar-, ¢ocdaT-, KapOOHAT-, CUIMKAT-aHUOHBI,
T'U/IPOKCHU/I-MOHBI, KATUOHBI aMMOHHUS1, MarHusi, KaJbLysl, aTFOMUHUS,

kenesa (2+) u xkesne3a (3+), meau (2+), IIUHKA

14

Ymenue:

14.1

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

3dKOHOMEPHOCTH

14.2

YCTaHaBJ/IUBATb CBsA3U MexXay pea/ibHO Ha6J'IIO,Z[aEMbIMI/I

XUMHWYECKMMHU dABJIEHUAMU W TIpoLecCaM, IIpOUCXOJAIIMMU B




MakKpo- U MUKPOMUpe, 00BSICHITb TPUYMHBI MHOTO0Opa3usi BelleCTB




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

Kop

IIpoBepsieMblii 371eMEHT CO/iepP)KaHUsA

1

HepBOHa‘—IaHBHLIe XUMHYeCKHre IMOHATHA

1.1

YucTele BelljeCTBa U CMeCH. Cnoco0bI pa3aejeHuns cMecei

1.2

ATOMBI WU MOJIEKY/JIBI. Xumuueckre s1eMeHTbl. CHMBOJIBI XUMUUECKUX

5J/IEMEHTOB. HpOCTLIe " CJI0’KHBIe BelljeCcTBa.

1.3

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

CTeleHb OKHC/IeHUS

1.4

3aKOH TMOCTOSIHCTBA COCTaBa BelleCTB. OtHocuTe/nbHasE aTOMHasl Macca.
OTHOCUTeNbHAs MOJIEKYJ/IApHadA Macca. MaccoBas A0/ XMUMHUUYeCKOro 3jieMeHTa

B COeJMHEHUHN

1.5

KomuuecTBo BemiectBa. Mosib. MosisipHasi Macca. MoJisipHbIii 00BEM Ta30B.

B3auMocBs3b KOJ/IM4eCTBd, MdCChbl U YMCJIda CTPYKTYPHBIX €/IMHUL] BellleCTBd

1.6

dusnveckre U XMMHUeCKHe SIB/IeHHs. XHUMUUecKast peakiua U eé IMMPpU3HAKH.

3aKkoH COXpPaHEHHUA MdCChI BEIeCTB. XuMmrueckue YPaBHEHHA

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

O.1. MenpeneeBa. CTpoeHre aTOMOB

2.1

[Tepropnuecknii 3akoH. [lepumoguyeckass cucTeMa XUMHUYECKHX 3JIEMEHTOB
O.W. MengeneeBa. Ileprosbl u rpynnbl. PU3NUeCKU CMBIC/ MOPSJKOBOTO

HOMepa, HOMepOB Mepro/a Y TPYIIbl 3/1leMeHTa

2.2

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

[Tepuoauueckoii cucremsl [1.11. MeHeneeBa

2.3

3aKOHOMEpPHOCTH B U3MEHEeHHUH CBONCTB XUMUUECKUX 3JIEMEHTOB MEPBBIX TPEX
MepuozioB, Kasvs, Kajabl[us (paguyca aTOMOB, 3/eKTPOOTPUIIATeTLHOCTH,
MeTa//IMUeCKUX U HeMeTa//IMueCKUX CBOMCTB) U HUX COeJUHEHUN B
COOTBETCTBUM C TIOJIO)KeHHeM »3jieMeHTOB B [lepuoguueckoii cucreme u

CTpOE€HHEM MX aTOMOB

CTtpoeHue BelljeCTBa

3.1

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

MeTtannnueckas CBs3b




3.2

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

XUMHUECKON CBSI3U

Baxxueiine rnpeacTaBUTe/IM HEOPIraHWUYEeCKHX BeleCTB. Hemerannel U ux

COoeJNHEHM. MeTannbl ¥ UxX coeJMTHEeHH A

4.1

Knaccudukaiusi 1 HOMeHK/IaTypa HeOpraHW4yecKuX COeJUHEeHM: OKCH/OB
(coneobpa3ytoiiue: OCHOBHBbIE, KUC/IOTHBIE, amdoTepHbIe) u
HecoseoOpa3yroliie; OCHOBaHWM (IIEJIOUM M HEPACTBOPHUMBIE OCHOBAHUS);
KAIOT (KUC/IOpPOACo/epKalie W OeCcKUC/IOpOoHbIe, OAHOOCHOBHBIE W

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCbIX)

4.2

duspyeckne M XUMHUYECKHE CBOMCTBA MPOCTBIX BelleCTB-HeMeTa/l/IOB:

BO/IOPOZa, XJI0pa, KNC/IOPOJa, Cepbl, a30Ta, (hocdopa, yrineposa, KpeMHUS

4.3

dusnueckre U XMMHUUYECKHe CBOMCTBA IMPOCTHIX BELIECTB-METAJ/IJIOB: JIUTHUS,
HaTpud, Ka/lkisd, Mal'HHUA U KaJIbLI¥s, d/TIOMUHUSA, Kejie3d. BHEKTPOXI/IMH‘-IECKI/Iﬁ

psiZi HarpsDKeHU MeTaslioB

4.4

dusnueckue U XMMHUYeCKUe CBOMCTBA BOJOPO/HBIX COeIMHEHHUI HEMETA/I/IOB:

XJjiopoBojopoja, cepoBoaopod, dMMHdKa

4.5

dusnueckre U XMMHUYeCKrWe CBOMCTBAa OKCHUJOB HemeTa/ioB: cepbl (IV, VI),
asota(Il, IV, V), docdopa(lll, V), yrnepoaa(ll, IV), kpemuusi(IV). [TonyueHue

OKCH/J0B HEMETAJIJIOB

4.6

XyMHYecKre CBOMCTBa OKCUJOB: MeTa/uioB IA—IIIA rpynm, 1mHka, Megu(1l) u

xene3a(ll, III). [TonyuyeHne OKCH0OB MeTaLIOB

4.7

XuMuryeckue CBOMCTBA OCHOBaHUM M aM(OTepHBIX TMAPOKCUIOB (Ha TIpUMepe
TU/IDOKCU/IOB a/IIOMUHHSA, ’Kere3a, ILuMHKa). [lomyyeHne OCHOBaHMM U

am(OTepHBIX TM/IPOKCH/IOB

4.8

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

[Tonyuyenue KucaoT

4.9

OO01Me XMMHUYeCKe CBOWMCTBA CpeHUX cojield. [TosmyueHue comneit

4.10

HOJ’Iy‘—IEHI/Ie, CO6I/IPaHI/Ie, pacCrio3HaBaHue BOAODPOJdd, KHUC/II0pOJdd, dMMMdKA,

YTJIEKUC/IOTO Ta3a B 7abopaTopuu

4.11

[TonyueHne aMMHraKa, CEpHOM M a30THOM KHCJIOT B TIPOMBILIIeHHOCTH. Ob1ue

CII0CO0BI T10/Iy4e€HHUA META/IJIOB




4.12

['eHeTHUeCKast CBS3b MeXAy Ki1dCCdMHU HEOPraHU4YeCKUX COE,E[I/IHEHI/Iﬁ

XuMHUUecKue peakium

5.1

Knaccugukaiysi XuMr4yeCcKuX peakiyii 10 pa3/TMuHbIM MPU3HaKaM: 110 YUCTy U
COCTaBy YyuaCTBYIOIIMX B peaklid BelleCcTB, O TeryioBoMy 3ddekrty, 1o

HM3MEeHEeHHIO CTereHel OKMCIeHNs XUMHUUYEeCKUX 3/IeMEeHTOB

5.2

TernnoBoit 3@eKT XUMHUUEeCKOM peakiuM, TepMOXUMHUYeCKHe YpaBHeHWUs.

OK30- U 3HJ0TepMHUYeCcKHe peaklyy. TepMoXuMUuUecKre ypaBHeHUs

5.3

OKMC/IUTe/IbHOBOCCTAaHOBUTEILHBIE peakiuun. OxKuC/IUTe/IM U BOCCTAHOBUTEH.
HPOIJ"ECCI:I OKHCJ/IeHHA %1 BOCCTAaHOBJIEHHA. BHEKTPOHHBIﬁ OaaHC

OKHC/IMTE/IbHOBOCCTAHOBUTE/IbHOM peakiun

5.4

Teopust 3nmeKTpoMTHYeCcKOr fucconanyy. Katronsl, aHMOHBI. OIeKTPOIUTHI

M HE3JIEKTPOJIUTHI. CunbHBIE U c/1a0ble 3JIEKTPOJIUTHI. CremneHb Aucconranyn

5.5

PeaKLH/II/I MOHHOr0o oOMeHa. Y CJI0BUS IMMPOTEKAHUA peaKL[I/Iﬁ HOHHOTI'O 06MEHa,

TOJIHbIE U COKpAllléHHble MOHHbIE YDaBHEHUS peakLvii

Xumus U OKpysKaroljas cpefa

6.1

BemjectBa ¥ Marepuanbl B TIOBCEJHEBHOM J>KHM3HM desnoBeka. besomacHoe
WICTI0/Ib30BaHUE BeLeCTB U XMMUYECKHX peakluil B jlabopaTopuu U OBbITY.

HepBaﬂ TMOMOIIb IPpHU XUMHUUYECKHX 0KOT'aX U OTPABJ/IEHHAX

6.2

XYAMHUUECKOe 3arpsi3HeHre OKpY’Kawllen cpefbl (KUCIOTHbIE —JOXKIH,
3arpsi3HeHHe TMOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro TpeAoTBpalljeHUs
[MpenenbHas gomnyctuMasi KoHueHTpaiusi BelectB (ITAK). Ponbp xumuum B
peIIeHuH SKOJIOTUUeCKHX TMpobseM. YcwieHrWe TMapHUKOBOro 3ddekra,

pa3pyliiieHre 030HOBOT'O CJIOS

6.3

[TprimeHeHue cepsl, a30Ta, hocdopa, yrieposaa, KpeMHUSI U UX COeJUHEHUN B
ObITY, MeJWIIMHE, TPOMBIIUIEHHOCTH U CETbCKOM XO03shcTBe. [IprMeHeHMe
METa/VIOB U CIVIaBOB (CTasib, YYTYH, [AIOpalOMHUHHWM, OpoH3a) B OBITY U
MPOMBIILLJIEHHOCTH UX coeiiHeHu. [ToHsTre 0 KOPPO3UM MeTasl/IoB, OCHOBHbIE

Croco0bl 3alUThI KX OT KOPPO3UU

6.4

[IpyposHble MCTOUHHKW YIJ/IeBOJOPOJOB (Yrosb, MPUPOJAHBIA ra3, HedTh),

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

6.5

HepBOHaan'II:HLIe TIOHATHST 00 OpraHMYeCKrUX BeIleCTBaX KdK O COeAMHEHHAX
yrjiepoza (METaH, 3TdH, 3TW/IEH, dlI€THU/IEH, 3TAHOJI, IVIMLEPHUH, YKCYCHas KI/ICJ'[OTa).
[ToHsATHE 0 OMOIOrMUECKY BaXKHBIX BelIeCTBax: >K1pax, 6eJ'IKH.X, yrieBogax — v X

POJIX B )KM3HU UEJIOBEKA




PacuéTnr:

7.1 1o ¢hopMy/iaM XUMHUUECKUX COeMHeHUN
7.2 Macchl (MacCOBOW) [10/11 paCTBOPEHHOI'O BellleCTBa B pacTBOpe
7.3 10 XMMHWYeCKUM ypaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET
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