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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa MO XWUMHUHW Ha YpPOBHe OCHOBHOTO O00IIjero o0pa3oBaHUs
COCTaB/ieHa HAa OCHOBe TpeOOBaHWM K pe3y/lbTaTaM OCBOEHUSI OCHOBHOM
obpa3oBaTe/IbHOM TIPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHus, TTPe/iCTaB/IeHHbIX
B ®I"'OC 00O, a Takxe Ha ocHOBe (he/iepabHOM paboueli MporpaMMbl BOCITUTAHKS
W C Yy4eTOM KOHIENIMM TIperojlaBaHusl yuyeOHOTO TipeiMeTa «XWMHS» B
oOpa3oBareibHBIX OpraHu3alusax Poccuiickoii ®eepaiiuu.

[TporpaMma 1Mo XWMUHM JAAéT TIpeJCTaB/eHWe O I[e/isAX, OOLel CcTpaTeruu
oOyueHHsi, BOCIUTAHHUSI W pa3BUTUA OOYYAIOIIUXCS CpPeACTBAaMHM yueOHOTro
npeAMeTa,  yCTaHaBAMBaeT  o0si3aTes/ibHOe — TIpeAMETHOe  COjieprKaHue,
npeZlyCMaTpUBaeT pacripe/ie/ieHre ero 10 KjiaccaM W CTPYKTYPUPOBaHUE TI0
pa3eslaM W TeMaM TIPOTpaMMbl TI0 XUMHH, OIpPeJesisieT KOJIMUeCTBeHHbIE U
KaueCTBeHHbIE XapaKTePUCTHKH CoJieprKaHus, pPEeKOMeH/TyeMYt0
10C/IeIoBaTeIbHOCTh ~ U3YUeHWS XUMHM C  YYETOM  MEXKIpPeAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€M, JIOTMKM y4eOHOro TIpoIriecca, BO3PacCTHBIX
ocobeHHOCTeM OO0yYarIUXCs, OMpefiesisieT BO3MOXHOCTA — TpeAMeTa ISt
peanu3aliud TpebOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOMN
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3y/bTaTaMm 00yueHUsI XMMUU Ha YPOBHe 1iejield U3y4yeHus TIpejMeTa U OCHOBHBIX
BUZIOB yueOHO-TT03HaBaTe/NbHON [JeSTe/TbHOCTH OO0YYarol[erocsi 10 OCBOEHHIO
yueOHOTO CO/lep>KaHUsI.

3HaHWe XUMHH CIY)XKUT OCHOBOW it (OpPMUPOBAHUS MUPOBO33PEHUS
o0yuaroIerocs, ero TNpeACTaB/AeHU 0 MaTepyuaJbHOM €JUHCTBE MHpA, BAXKHYIO
po/ib UrparoT (OpMHUpPyeMble XUMHEM Tpe/ICTaB/JIeHUsI O B3aMMOMPEBPALeHUSIX
SHeprMi M 00 SBOJIIOI[MH BEIEeCTB B TIPUPOJe, O MyTSIX pelleHus T100ambHBIX
npo0sieM yCTOMUYMBOTO DPA3BUTHSI UeIOBEUECTBA — ChIPHEBOW, SHEPreTHUeCKOH,
TUILEBOU U KOJIOrMUeCKor 6e30macHOCTH, TIPOo0/IeM 3IpaBOOXPaHEHHUS.

N3yueHue xumuu:

CIOCOOCTBYeT — peanv3alldd  BO3MOXKHOCTeM  [jii  CaMOpPa3BUTHUS U
dopMUpOBaHYs KyIbTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJ/ajZ, B ()OPMHPOBAHME MBIIIJIEHUST U TBOPUECKHUX CIOCOOHOCTEH
00y4arIUXCsl, HABBIKOB WX CaMOCTOATENIbHOM y4eOHOU /IeATeIbHOCTH,
9KCTIEPUMEHTAIbHBIX W WCCIe/IOBaTe/IbCKUX YMEHUH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B PO eCCHOHaMbHOMN e TeTbHOCTH;

3HAaKOMHUT CO CIeIU(PUKON HAyYHOTO MBIIUIEHUS, 3aK/IaJbIBAeT OCHOBBI
1[€JIOCTHOTO B3TJIsi/Ia Ha eJUHCTBO TIPUPO/ILI U UeJIOBeKa, SBJISIETCSI OTBETCTBEHHBIM
9TarioM B POpMHUPOBAaHNY eCTeCTBEHHO-HayYHOH rPaMOTHOCTH 00yJarOIIXCs;



criocobcTByeT (POPMHpPOBaHUWIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBeHHO-
HayYHbIM 3HaHUAM, K MPUPOJe, K YeJIOBeKy, BHOCUT CBOU BKJ/IaZ, B 5KOJIOTHUECKOe
obpa3oBaHue 00yUarorXxCs.

[laHHbIe HampaB/ieHWs B O0yueHHWH XUMHK 00eCTrieunBarOTCs CrielduKoin
cofep)kaHusi yueOHOro TipefiMeTa, KOTODBIA  SIBJISIETCS  Telarord4ecKu
a/IalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHUEHTHPOBAH Ha
oCcBoeHHe OO0yuarol[UMHUCS CUCTeMbl TepPBOHAUa/JbHBIX TMMOHSATHH XWUMWUU, OCHOB
HEOPraHWYeCcKOM XMMHWM W HEKOTOPbIX OTJe/bHbIX 3HAUMMBIX [TOHATHMU
OpraHhYeCcKOu XWUMUH.

CTpyKTypa cofep>kaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUpPOBaHA Ha OCHOBE
CUCTEeMHOr0 ToAxoja K eé usyuyeHuro. CogepykaHue CKIaAbIBaeTCs U3 CUCTEMBI
TIOHATAM O XMMHUUYECKOM 3JIeMEeHTe Y BellleCTBe U CUCTEMbI IOHATUM O XUMUUECKON
peakijud. OO6e 3TU CUCTeMbl CTPYKTYPHO OpraHW30BaHbl 10 MPUHIIUAITY
MOC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE T€OPETUUYECKUX Ipe/|CTaBIeHUMN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJ/ISIPHOTO YUYeHUsI KAK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

— [lepuogunueckoro 3akoHa /1. V1. MeHesieeBa Kak OCHOBHOI'O 3aKOHa XMMUU;

— y4eHusi O CTPOEHUU aTOMa U XUMUYEeCKOU CBSI3Y;

— TpeAcTaB/ieHUM 00 3/IeKTPOJIMTUYECKOW [AWCCOIMALIMA BeIecTB B
pacTBOpax.

TeopeTyeckre 3HaHWS PAacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TOTYUeHHbBIX U OCMBIC/IEHHBIX (paKTOB, PA3BUBAIOTCS MOCJ/Ie/I0BATE/IbHO OT OJHOTO
YPOBHSI K IDYTOMY, BBITIO/IHSS (DYHKI[MH 0ObSICHEHHSI M TIPOTHO3UPOBAHKS CBOMCTB,
CTPOEHUSI ¥ BO3MOXKHOCTEM NMPaKTUYeCKOIr0 MPUMEHEHHUS U TI0JIyYeHHs U3y4aeMbIX
BelLleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (HOpPMUPOBAHMIO
Trpe/ICTaB/IeHUsI 0 XMMHUUeCKOW COCTaBJISIFOLLeN HAYyYHOW KapTHHbBI MHPA B JIOTHKe eé
CUCTeMHOW MPUPO/bI, LIEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HaHUIO U MeTOJaMm
M03HaHUSl B HayKe. V3yueHrWe XWMWM TPOUCXOJUT C TIPUBJ/IeUYEeHHWEM 3HAaHWM U3
paHee M3yUeHHBIX yueOHbIX TipeameToB: «OKpysKarommi Mup», «buonorus. 5-7
KJ1aCChl» U «PU3UKaA. 7 K1ace».

[Ipy wW3yueHMHM XWMHUM TIPOUCXOAUT (OPMHpPOBAaHWE 3HAHUM OCHOB
XUMUYECKOW HayKu KakK 00/1laCTH COBPEMEHHOI'0 eCTeCTBO3HAHUs, TPAKTUUYeCKOM
JleATeJIbHOCTU 4YesJloBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KY/bTYPBI.
3azjaua y4yeOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHWK CHCTEMBbI XUMHYECKHX
3HaHUN — Ba)kKHEeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUUECKHX T0/I0’KeHUH,
JOCTYTIHBIX 0000IIIeHNI MUPOBO33PEHUECKOT0 XapakTepa, s3blka HayKd, B



NpUoOIlleHUM K HAayyHbIM MeTOJaM I[I03HAaHUSI TIPU W3yUeHWU BeIeCTB U
XUMUYECKHX peakLyi, B GOPMUPOBAHUU U PAa3BUTHUU MO3HABATeTbHbIX YMEHUN U UX
NMpUMeHeHHH B yueOHO-TIO3HaBaTe/JIbHOM U yueOHO-UCC/Ie[J0BaTe/bCKOM
JiesiTeTbHOCTH, OCBOEHWM TipaBu/ 0e30macHOro obpallleHusi C BellleCTBaMu B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUW Ha YPOBHE OCHOBHOTO 00Iiiero oOpa3oBaHUs BaXKHOE
3HaueHUe MpuoOpesu Takue Lie, Kak:

— (opMHpOBaHWe WHTE/VIEKTya/lbHO pa3BUTOM JIMUHOCTH, TOTOBOU K
camo0bpa30BaHUI0, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPDUHSITUIO pellleHuH,
CriocoOHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YC/IOBHUSIM KU3HHY;

— HarpaB/IeHHOCTb 00yyeHHWss Ha CUCTeMaTHUuecKoe TMpuoOIeHMe
o0yuarIrXcss K CaMOCTOSITe/IbHOW T103HABaTebHOM [/leATeNIbHOCTH, Hay4YHbIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO W pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

— obecrieueHue yC/I0BUM, CTOCOOCTBYIOLIMX TTPUOOpeTEeHUI0 00YyUYarOIIMMUCS
OTbITa pa3HOOOpa3HOW JeATeNbHOCTH, MMO3HAHUS W CaMOIIO3HAHWS, K/THOUeBBIX
HaBLIKOB (K/IFOUEBBIX KOMIIeTEHLMI), UMeIOLMX YHUBepCa/JbHOe 3HaueHue [jisi
pa3/IMYHbIX BUZIOB [leATe/IbHOCTH;

— (opmupoBanue oOieli (PyHKIMOHA/LHOW W  eCTeCTBeHHO-Hay4YHOMU
rPaMOTHOCTH, B TOM UHCJIe yMeHUW OOBSICHATb U OLIEHWBAaTh SIBIEHUS
OKpY)Karolllero Mupa, MCMOJib3ys 3HaHUS W OMbIT, TOJIyYyeHHble TPU U3yYeHUU
XUMUH, TIPUMEHSTDb UX TIPU pellieHnH npob/ieM B MOBCeHEBHOM >KU3HU U TPYI0BOU
JesiTeNIbHOCTY;

— (dopmMupoBaHue Yy O0O0y4arIIMXCS TYMAHUCTHUECKHWX OTHOLIEHWH,
MOHVMAaHWS 1[eHHOCTU XWUMHWUYeCKUX 3HaHWW [ijid BbIPAOOTKH 3KOJIOTHYECKH
1je/iecoo0pa3Horo TOoBefleHHsI B OBITY W TPY/AOBOM JeSITeTbHOCTA B LIeJsX
COXpaHEeHMs CBOETO 3/J0POBbS U OKPY’KaroLlell MPUPOJHOM CpeJibl;

— pa3BuUTHE MOTHBALUM K OOyueHuro, CrioCOOHOCTell K CaMOKOHTDOJII0 U
CAMOBOCITUTAaHUIO HAa OCHOBe YCBOEHUs 0O0lljeue/ioBeYeCKHX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY TMpodu/isi ¥ HarpaB/IeHHOCTH JabHeNIIero
o0OyueHwUs!.

OGb111ee unCII0 YaCOB, OTBEAEHHBIX /IJIs1 N3yUeHUs] XMWY Ha yPOBHE OCHOBHOTO
obitero obpasoBanwusi, coctassieT 136 uacoB: B 8 kymacce — 68 wacoB (2 yaca B
HeJiet0), B 9 kiacce — 68 uacoB (2 yaca B HeJjeto).



COAEPXXAHUE OBYUEHUA

8 KIIACC

IlepBoHaua/IbHbIE XUMHUYECKHE IOHATUSA

IIpegmer xumuu. Posb XMMHUM B JKU3HU 4YesioBeKa. XUMUS B CHUCTeMe Hayk.
Tena u BemlecTBa. ®dusnueckrde CBOWCTBA BeIeCTB. ArperaTHoe COCTOSIHME
BelljecTB. [ToHsITUE O MeTOZiaX TMO3HAHUS B XUMUU. YUCTble BellecTBa U CMeCH.
Crioco6plI pa3zesieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUUYeCKhe 37eMeHTbl. CHMBOJbI XUMUYECKHUX
371eMeHTOB. [IpocThie U C/I0XKHbBIE BellleCTBa. ATOMHO-MOJIEKY/ISIPHOE yUeHHe.

Xumuueckasi popMysia. BasieHTHOCTb aTOMOB XUMHUUYECKUX 3/1EMEHTOB. 3aKOH
TOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHAsE aTOMHasi Macca. OTHOCUTe/IbHas
MoJieKyJisipHasi Macca. MaccoBasi A0/1s1 XUMUU€eCKOr0 3/IeMeHTa B COeIMHEHUH.

KonuuectBo BeiiectBa. Mok, MoJisipHasi Macca. B3auMOCBsI3b KOMUeCTBa,
MacChl YW 4YMC/Ja CTPYKTYPHBIX eAWHMI] BelllecTBa. PacuéTel 1o ¢opmynam
XUMUYECKHX COeJJUHeHUH.

dusrueckre U XUMUYeCcKre siBJieHUsl. XUMHUJecKast peaklivsi U eé TIpPU3HaKH.
3aKOH COXpaHEeHHsI MacChl BelllecTB. XUMHUeckue ypaBHeHus. Kiaccudukaiiys
XUMHUECKUX peakluii (coeJuHEeHMs, pa3/ioyKeHHs], 3aMelljeHus, 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HaKOMCTBO C XMMUUECKOM TOCyZoH, TipaBuiaMu paboThl B jlabopaTopuu U
npréMaMu oOparlrieHHst ¢ 1abopaTOpHBIM 000PYJOBaHWEM, W3YUeHHe W OIMCaHHe
GbU3MUeCKUX CBOWCTB 00pa3lioB HeOpPraHWYeCKUX BelleCcTB, Hab/o/jeHue
¢dusnueckux (TaB/eHUe BOCKa, TasiHUMe Jb/la, pPacTUpaHUWe caxapa B CTYIIKe,
KUTeHWe U KOHJeHCalUsi BOJbl) U XWUMUUeCKUX (ropeHue CBeuu, MpOKa/JdBaHHUe
MeZIHOM ITPOBOJIOKH, B3aUMOZEMCTBHE MeJla C KUC/IOTOW) sIBJIeHWH, HabO/roieHre U
OMUCaHWe TPU3HAKOB TMPOTeKaHWs XWMUUYeCKUX peakluil (pas/io’keHUe caxapa,
B3aMMOJIENCTBUE CEPHON KHUCJIOThI C XJIOPUJIOM Oapusi, pa3/io’keHre TUAPOKCHA
Meau (IT) mpu HarpeBaHWUU, B3aUMO/IeHCTBUE Kejle3a C pacTBopoM cosu Meau (1),
H3ydeHHe CIoCOOOB pa3/ie/ieHHsI CMeCcel: C MOMOIIbI0 MarHuTa, (GUIbTpPOBaHUe,
BbITlapUBaHue, AUCTWIISLMS, XpoMaTorpadusi, poBeieHe OUMCTKU MOBapeHHOM
comv, HabmofeHWe W OMKWCAHWe  Pe3y/bTaTOB  TPOBEJEHHs  OIIbITa,
W/UTIOCTPUPYIOLIEr0 3aKOH COXPAaHEeHWs] MacChl, CO3/laHhe MOJeleld MOJeKy
(LapocTep>KHEeBBIX).

Ba)kHeiilide npeACTaBUTe/ M HEOPraHUUeCKUX BellecTB

Bo3ayx — cmech ra3oB. CoctaB Bo3ayxa. Kuciopog — 3nemMeHT U MpocToe
BelllecTBO. HaxoxgeHue Kucaopoia B mpupofe, Gu3NUecKue U XUMHUUECKHUe
cBoiicTBa (peakumu ropeHusi). Oxkcugbl. [lpumeHeHue kuciopoga. CriocoObI
TOJTyueHusl KWCIopoJa B JiabopaTOpuM U TIPOMBIILJIEHHOCTH. KpyroBopoT
KUC/iopoga B mpupoge. O30H — a/yIoTpOIHasi MOAU(PUKALIUS KUCI0POo/a.



TernnoBodi 3¢h@deKT XMMUUeCKOW peaklid, TepMOXUMHWYeCcKre ypaBHeHWUs,
5K30- W SHJOTEePMHYECKHe peakUWu. TOIUIMBO: Yyrosb W MeTaH. 3arps3HeHue
BO3/lyXa, yCUIeHue apHUKOBOro 3¢ dekTa, pa3pyliieHrne 030HOBOI'O CJIOSI.

Bogopo — anemMeHT 1 mpocToe BelllecTBO. HaxoxaeHue BoA0Opoa B NPUPO/eE,
bur3nuecKre U XMMUUeCKHe CBOWCTBA, TIPUMeHeHe, CTIoCoObI ToryueHusi. KUCIoThI
Y COJH.

MovisipHbIi 00BEM Ta30B. PacuéThl M0 XUMHUUYECKUM YPaBHEHUSIM.

du3snueckre CBOMCTBA BOoAbl. Boja kak pactBoputesb. PacTBOpBL
HaceblijeHHble ¥ HeHachbIllleHHbIe pPacTBOPbI. PacTBOPUMOCTEL BeleCTB B BOJE.
MaccoBas [0/ BeljecTBa B pacTBope. XMMHUYECKHe CBOKMCTBA BOAbl. OCHOBaHMSI.
Ponb pacTBOpPOB B MpUpO/ie U B )KW3HU uesioBeKa. KpyroBopoT BO/ibl B IPUPO/E.
3arpsi3HeHve NMPUPOAHbIX BoJ. OXpaHa U OUMCTKa MPUPO/HBIX BOJ.

Knaccudukaiyuss HeopraHuueckux coeguHeHuid. Okcuzbl. Knaccudukauys
OKCUZIOB:  cosieobpasytoie  (OCHOBHbIe, KUC/IOTHble, aM{@oTepHble) WU
HecosieoOpa3ytome. HomeHknatypa oOKcuioB. ®Pusnueckue W XUMHUUECKHe
CBOMCTBA OKCUJO0B. [TonmyueHre OKCUOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: IWIEOYM W HepacTBOPUMbIe
ocHOBaHuA. HomeHKnaTypa ocHoBaHui. Pu3NUecKMe M XMMHUUYeCKHe CBOMCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukanusi kuciot. HomeHknatypa KUcioT. @usnueckue U
XMMMYeCKHe CBOMCTBA KMCIOT. Psj aktuBHoctTM MetaioB H. H. Bekertoga.
[Tonyuenuve KUCIOT.

Conu. HomeHnkiarypa cosieid. Pu3myeckre U XMMUUeCKHe CBOMCTBA COJIeH.
[Tonyuenue cosen.

['eHeTHueckasi CBA3b MeXX/y K/IaCCaMU HeOPraHUYeCKHUX COeUHEeHUN.

Xumuueckuil 3KcnepumeHm:

KaueCTBEHHOe Ompejie/ieHUe COoJiep>KaHusl KMCIOpOo/ia B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHWe W U3y4YeHWe CBOWCTB KUC/I0poJa, HabsogeHue
B3aMMO/IEMCTBUSI BeIeCTB C KUCIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI U
TipekpallieHus TopeHus (T10XKapa), 03HaKoMJ/IeHHe C 06pa3ijaMu OKCHU/IOB U OTICaHKe
WX CBOWCTB, TIOMyyeHHe, coOMpaHWe, pacrio3HaBaHWe U U3yueHHe CBOWCTB
BOJ0po/ia (ropeHue), B3auMo/ielcTBre Bogopoaa ¢ okcugom meau (1) (Bo3amoxxHO
HCTI0/Th30BaHKe BUieOMaTeprasioB), HabmoAeHre 00pa3ijoB Bell[eCTB KOJTHYeCTBOM
1 ™Mosb, wucciaenoBaHrHe O0COOeHHOCTel pacTBOPEHHUSI BeIleCTB C pa3IAYyHOU
PacTBOPUMOCTBIO, TIPUTOTOBJIEHWE PAaCTBOPOB C OIpe/le/IEHHONM MacCOBOW JoJjiei
PacTBOPEHHOIO BellleCTBa, B3aUMOJEUCTBHE BOJbI C MeTa//laMd (HaTpueM WU
KanbleM) (BO3MOXHO MCII0/Ib30BaHME BHJeOMaTepuasioB), UCC/e/JoBaHHe
00pas31j0B HeOpraHMUeCKUX BellleCTB Pa3/IMUHbIX K/I1aCCOB, HaO/MOieH e U3MeHeHUsT
OKpaCKM WH/IMKAaTOPOB B paCTBOpax KMCJIOT U 11je/loueid, M3yueHre B3auMO/]elCTBUS



okcuzaa meau (II) ¢ pacTBOpoM cepHOM KWCJ/IOTHI, KAUC/IOT C MeTajylaMH, peakLui
HeWTpaau3aluy, IMO0JIyYeHHe HepaCTBOPHUMBIX OCHOBAHWMW, BbITECHEHHE OJHOIO
MeTasljla [pyr¥uM M3 pacTBOpa COJIU, pellieHre SKCIIepUMeHTa/IbHbIX 3a/au 10 Teme
«BakHeu1Me K/1acCbl HEOPraHUYEeCKUX COeMHEHUN».

Ilepyogniuecknd 3akoH u Ilepuognueckas cucreMa XUMHUYECKHX
ynemeHTOB [I. V. MenpeneeBa. CTpoeHue aroMoB. XMMHYeCKas CBfi3b.
OKuC/IMTeIbHO-BOCCTaHOBHUTE/IbHBIE PeaKI{Uuu

[TepBble MOMBITKK KIaCCU(PUKALIUM XUMHUUECKUX 37eMeHTOB. [loHsiTue o
rpyIIax CXOAHBIX 5JIEMEHTOB (ILeJIOYHble W II]e/IOUHO3eMe/IbHble MeTasllbl,
rajloreHbl, UHePTHbIE r'a3bl). D/ileMeHThl, KOTOpbIe 00pa3ytoT aM(oTepHble OKCUbI U
TUJPOKCUJIBL.

[Teprogrueckuii 3akoH. [Tepruorueckas cucteMa XUMUUECKUX 3/1€eMeHTOB /1.
N. MenpeneeBa. KopoTkonepuo/iHas v JuHHONepyuoAHas popmel [Teproanueckoi
cucTeMbl xumuuecKux 3jemMeHTOB [l. M. MeHpeneeBa. Ilepuoabl U TpyIibl.
DU3UUYeCKUd CMBIC/ MOPSIIKOBOTO0 HOMEPa, HOMEPOB Tepro/ia U IPYIIIIbI 3/IEMEHTa.

Ctpoenuve atomoB. CocTaB aTOMHBIX g7ep. M30Tormbl. Dy1eKTpoHbl. CTpoeHue
3/IEKTPOHHBIX ~ 000/I0ueK aToMOB TepBbiXx 20 XUMUUYECKHMX 3JIEMEHTOB
[Teppoanueckou cuctemsl [. U. MenpgeneeBa. XapakTepUCTUKA XWUMHUUYECKOTO
3/IeMeHTa T10 ero 1nosokeHuto B [lepuoanueckoit cucteme [. . MeHieneeBa.

3aKOHOMEPHOCTU HW3MEHeHUsl pajuyca aTOMOB XUMUUYECKUX 3JIeMeHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB M0 IPYIaM U Mepruoiam.

3HaueHue [leprogrueckoro 3akoHa u [leprogrueckor CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [i/Isl pa3BUTUSI HayKd W TpakTuku. [1. VI. MeHpeneeB — yuyéHbld U
rpakJaHuH.

Xvmuyeckas cBsi3b. KoBasieHTHass (TO/sipHasti W HeMOJSIDHasi) CBA3b.
O/IeKTPOOTPULIATETbHOCTh XMMHAUECKUX 3/IeMeHTOB. VIOHHas CBSI3b.

Crenenb  okucieHus.  OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE  peakLUu.
[Iporjecchl OKUC/I€HHS U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckuii 3KcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTA//IOB W HeMeTa/uIOB, B3aWMOjelCTBHe
TMIPOKCHJA L[MHKA C pacTBOpaMu KWCJOT W Ile/ioueid, MpOBeJileHHe OIbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUC/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX  peakLui
(ropeHue, peakLuM pa3oXKeHUsl, COeUHEHNS).

MescnpeomemHble cesa3u

Peanuzanss MeXXIipeJIMETHBIX CBsi3ed TPU M3yuyeHUWHM XWMHUM B 8 Kiacce
OCYLL[eCTB/ISIETCSI Uepe3 UCIO/b30BaHHWE KakK OOIUX ecTeCTBeHHO-HayUHBIX
TOHATUM, TaK Y TOHATUU, SB/ISIOLIUXCS CUCTEMHBIMU [JI1 OTAEeIbHBIX MPeJIMeTOB
eCTeCTBeHHO-HayUHOI'0 LIUKJIa.



OOb1ire ecTeCTBeHHO-HayuHble TIOHATHS: Hay4YHbIN (DaKT, TUIIOTe3a, TeOpHs,
3aKOH, aHalu3, CUHTe3, KiaccuduKalus, TepUuoAuYHOCTb, Hab/oeHue,
5KCIIEPUMEHT, MO/|e/TMPOBaHue, U3MepeHue, MO/le/ib, SIB/IEHUE.

du3uKa: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJ/IU/I, U30TOIIbI,
Pa/IM0AKTUBHOCTb, MOJIEKYJIa, 3JIeKTPUUECKUNM 3apsifi, BeIeCTBO, Teso, 00BEM,
arperaTHOe COCTOsIHMe BellleCTBa, Ta3, (U3WUeCKUe BeJUUYUHBI, eJUHULIbI
V3MepeHusi, KOCMOC, TIJlaHeThl, 3B€3/bl, CoJHLIe.

buonorus: porocunres, Apixanue, brocdepa.

['eorpadusi: atMmocdepa, ruapocdepa, MUHepasibl, TOPHbIE MIOPO/IbI, T0Ie3HbIE
VICKOIlaeMble, TOIUIMBO, BOJHbIe peCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCKas peakius

[Teproauueckuit 3aKoH. [lepuoanueckas cucTeMa XMMUUECKHX 371eMeHTOB /1.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XMMUUECKHX 3/IeMEeHTOB MepBbIX TPEX MEePUO/IOB, Ka/lus, Kalbl[ys U UX COeJUHEeHUN
B COOTBeTCTBUM C TMOJIOXKEHHWEM 3/eMeHTOB B [lepuoanueckont cucreme u
CTPOEeHHeM UX aTOMOB.

CrpoeHure BelleCcTBa: BHUJbl XWUMHYECKOW CBS3W. THIBI KPUCTa/UTMYeCKHUX
PeIéToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIA KPUCTA//TAYECKOU PellIéTKU U
BU/Ia XUMUUECKOM CBSI3U.

Krnaccudukaiys ¥ HOMeHK/IaTypa HeopraHW4eCKux BelecTB. XHUMUUeCKUe
CBOMCTBAa BeIleCTB, OTHOCALIMXCA K PAa3/IMYHbIM KjacCaM HeOpraHhYeCKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUUYeCKUX BeIlecTB.

Knaccudukaiys XuMru4yecKUx peakijui 10 pa3/IMuHbIM Mpr3HaKam (TI0 YUCTy
M COCTaBy YUaCTBYIOL[MX B peakLUU BeIecTB, MO TeryioBoMy 3(deKrty, To
M3MEHEeHUIO CTelleHell OKUC/eHUs] XMMHUeCKUX 3/1IeMeHTOB, 10 00paTUMOCTH, 10
y4acTUIO KaTanu3aTtopa). JK30- U 3HJ0TepMUUeCKre peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHssTHE O CKOpPOCTH XUMHUYecKoW peakiyu. [ToHsiTie 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUYECKUX peakiusx. [IoHsTHe O FOMOTeHHBbIX U TeTeporeHHBIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUECKOM paBHOBeCHMU. DakTOPHI,
B/IMSAIOI[ME HAa CKOPOCTb XWUMMWYECKOW peaklud W TMOJI0KeHHe XUMHUUeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE ~ PeakI[MM,  3/IeKTPOHHBIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOM peakLuu. Cocrags/ieHne ypaBHEHUU
OKHCJIUTE/IbHO-BOCCTAHOBUTE/IBHBIX ~ PeaklMii C  MCIO/Jb30BaHUEM  MeToZa
3/IEKTPOHHOTO OasaHca.



Teopust 3/1€KTPOIUTAUECKON AUCCOLIMALIMU. DIEKTPOIUThI U He3JIeKTPOJIUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AWCCOLMAlMMd BelleCTB C pa3/JM4YHbIMA BUAMU
xuMHuueckol cBsizu. CrerneHb Auccoratu. CruibHbIe U c/labble 3/1eKTPOJIUTHIL.

Peakiiun noHHOTO OOMeHa. Y CJIOBUS TIPOTEeKaHHUsl peaki[iii HOHHOTO 0OMeHa,
MOJIHbIeE UM COKpallléHHble HOHHbIe ypaBHeHUsi peakiuid. CBOWCTBa KHCJIOT,
OCHOBAHMM U COJIeH B CBeTe TIPe/ICTaB/IeHUM 00 3/IeKTPOJIUTHUECKOM AUCCOIHAIHH.
KauecTBeHHbIe peakijuu Ha MOHBI. [ToHsITHE O THIpO/IU3e COMel.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJ/IeHHMe C MOJE/JSIMU KPUCTA//TMUeCKUX PelIéTOK HeopraHhuueCcKUxX
BellleCTB — MeTa/VIOB M HeMmeTas/uloB (rpaduTa M anmasa), C/I0XKHBIX BellleCTB
(x10prja HaTpus), UCCIe[JlOBaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM peakLiu OT
BO3JIEMCTBUS  pas/iMuyHbIX  (PAaKTOPOB, MCC/Ie0BaHHWE  3JIeKTPOINPOBOJHOCTH
PacTBOPOB BeleCTB, MpoLiecca AUCCOLUALIMY KUCIIOT, Ije/ioueu U conel (BO3MOXXHO
WCII0/Ib30BaHMe BHJIE0 MaTepUasioB), TIPOBe/leHHEe OIbITOB, WIHOCTPUPYIOLHUX
MpU3HAKW TIPOTeKaHUsi peakluid HOHHOro obmeHa (oOpa3oBaHue o0cCajka,
Bbl/le/ieHHe Ta3a, oOpa3oBaHUe BOJbI), OMbBITOB, WUIFOCTPUPYIOLIUX TPUMephI
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peakluii (ropeHue, peakiuu pas/ioKeHus,
COelMHEHHWs), paclio3HaBaHWe HEeOpraHWYeCcKMx  Bel[eCTB C  TOMOLIbIO
KaueCTBeHHbIX peaklii Ha MOHbI, pellieHre SKCIIepUMeHTaTbHBIX 3a/au.

HemeTa//ibl U UX COeUHEHUS

OObijasi  xapakTepucTHKa TasoreHoB. Oco0eHHOCTH CTPOEHHUS aTOMOB,
XapakKTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3MUecKre CBOMCTBA IMPOCTBIX
BeLL[eCTB — raJIOreHOB. XMMHUUYeCKKe CBOMCTBA Ha MpUMepe Xj10opa (B3auMO/JencTBre
C MeTaj/ulaM{, HeMmeTa/l/laMu, liesioyamu). XJyiopoBogopog. CossiHasi KHUCIIOTa,
XUMUYecKde CBOMCTBa, TMoOJyuyeHWe, TmpuMeHeHue. [lelicTBue xjiopa U
XJIOPOBO/IOPO/a Ha OpraHu3M uesioBeKa. BakHelIlve XJI0pUibl U UX HaXOXK/EeHUe B
TIpUpoze.

O61iast xapakrepuctyuka 3meMeHToB VIA-rpymmbl. Oco6eHHOCTH CTpPOeHUS
aTOMOB, XapaKTepHble CTereHW okucieHus. CTpoeHue U (pu3nuUecKue CBOMCTBA
TIPOCTBIX BeLeCTB — KUCI0PO/ia U Cephl. AJJIOTPOITHbIE MOAU(DUKALIMU KUC/IOPOJa U
cepbl. XuUMHYeCcKde CBOMCTBa cepbl. CepoBOJOpOA, CTpOeHHe, (PU3nuyecKhe U
XUMUYecKre cBorcTBa. OKCHUIBI Cepbl Kak IMpeJCTaBUTeNN KUCIOTHBIX OKCHUJOB.
CepHas KUCJI0Ta, pu3nyeckre U XUMHUUYecKre CBONCTBa (0011ue Kak MpecTaBUTeIs
KJlacca KUCIOT W crenu@uueckue). XMMUUeCKUe peaklyH, Jie)kalue B OCHOBE
MIPOMBILLIZIEHHOTO crioco0a ToJiyueHrsi CepHOW KUCIOThL. [IprMeHeHue cepHOM
KUC/IOTBL. CO/IM CepHOM KHUC/OThI, KayeCTBEHHasl peakLys Ha CyJib(ar-hoH.
HaxoxxgeHue cepbl U e€ coeuHEHUN B TMpupojile. XHWMUUECKOe 3arpsi3HeHue
OKpYy)Karollled cpefibl COeAUHEHUSIMA Cepbl (KUCIOTHbIE [OXAW, 3arpsisHeHue
BO3/lyXa U BOJ0OEMOB), CII0COOBI ero Tpej0TBpallieHUs.



OO01ijasi xapakTepucThKa 3/ieMeHTOB VA-rpyribl. OcobeHHOCTU CTpOeHHs
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHHs. A30T, pacripoCcTpaHeHHe B MpPUpOJe,
dusnueckre U XxuMruyeckue cBoiictea. KpyroBopor a3ota B npupo/ie. AMMUaK, ero
¢du3nueckre U XUMUUECKHe CBOMCTBA, MoyueHre U npuMeHeHune. Coii aMMOHUS,
ux ¢u3nueckue U XMuMu4eckre CBOMCTBa, puMeHeHre. KauecTBeHHasi peakijysi Ha
VMOHbI aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (pU3NuecKrue U XUMUUeCKHUe
cBoiicTBa (0OlMe Kak TIpe/iCTaBUTe/Ns Kjacca KHCJIOT U Crieluduueckue).
Vcrnionb30BaHre HUTPATOB U COJIell aMMOHMSI B KaueCTBe MUHEPa/IbHBIX y100peHui.
XrMHUecKoe 3arpsi3HeHre OKpYy Karolllel cpefibl COeJMHEeHUSIMU a30Ta (KUC/IOTHBIE
JIO>K[IM, 3arps3HeHue BO3/JyXa, MOYBbI U BOAOEMOB). dDocdop, aanoTporHbie
Moaudukaumu ¢pocdopa, pusrueckre U xummdeckue ceorictea. Okcug pocdopa (V
) u ¢docdopHasi KUCAOTa, (PU3NYECKMe U XUMUYeCKHe CBOMCTBA, MOIy4YeHHe.
Vcnonb3oBanue ¢ocdaToB B KaueCTBe MUHepaIbHbBIX yA00peHu .

OOb1jasi xapakTepucTuka 37eMeHTOB [VA-rpymmbl. Oco0eHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble CTelleH! OKUCJ/IeHUs1. YT/Iepo/, a/lJIOTPOITHbIe MOU(HKALIWY,
pacripocTpaHeHye B MpUpojie, pusnueckre U XMMUUYeCKre CBOMCTBA. AjcopOuusi.
Kpyrosopor yrieposa B mnpupoge. OKcuzabl yrjepoja, UX (Quanueckue u
XUMUYEeCKHe CBOWCTBA, [leiCTBUE HAa JKMBble OpraHW3Mbl, T[IOJIy4YeHUe |
npUMeHeHre. DKoJiorThyeckue rpobsieMbl, CBsi3aHHbIe C OKCUZIOM yriepoza (IV),
ruriote3a 171006a7bHOTO TOTeIVIeHUsT K/IMMaTta, MapHUKOBBINA 3(dekT. YrosbHas
KUC/IOTa U e€ comu, uX (u3Myeckve U XUMUUeCKrhe CBOMCTBa, TMOyuyeHue U
npuMeHeHre. KauecTBeHHasi peakijusi Ha KapOoHar-moHbl. Vcmosb3oBaHue
KapboHaTOB B OBITY, MeJUL[1HEe, POMBIILJIEHHOCTH U CeJTbCKOM XO0351CTBe.

[TepBoHaua/ibHBIE MOHATHSL 00 OpraHMUeCKUX BelleCTBax KakK O COeMHEHUsX
yrjaepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLePUH, YKCYCHas KUC/I0Ta).
[IprposHble UMCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPOJHbIA ra3, HedTb),
MPOAYKTbI UX TlepepaboTKu (6eH3WH), uX pojib B OBITY W TPOMBIILJIEHHOCTH.
[MToHsiTHE O OHO/IOTMUeCKH Ba)KHBIX BellleCTBaX: KUpax, Oenkax, yrieBofax — U Ux
poJM B JKWA3HM uUejioBeKa. MarepuaibHOe €JWHCTBO OpraHUuYeCKUX |
HeopraHWYeCcKHX COeJJMHeHHUH.

KpemHuii, ero ¢usnueckue ¢ XHMHUUECKHE CBOMCTBa, IIOJly4YeHHE W
npuMeHeHue. CoeZiMHeHuUs1 KpeMHUs B Tipupoge. Ob6iue nipeicTaBieHys 00 OKcuze
kpemuus (IV) u kpemHueBou kuciote. CUIMKaThl, UX UCIOIb30BaHUe B OBITY, B
TIPOMBIILLJIEHHOCTU. Ba)kHelIlre CTpoWTe/ibHblE MaTepuasbl: KepaMuKa, CTeKJIO,
1jleMeHT, OeToH, kene300eToH. [IpobGsembl 6Ge30MacHOr0  MCMOJb30BAHUS
CTPOUTEJIbHBIX MaTepuaioB B TIOBCEJHEBHOM »KH3HU.

Xumuueckuii 3KcnepumeHm:

n3ydeHre 0Opa3lioB HEOPraHWYeCKUX BeIlecTB, CBOWCTB COJISTHOW KHC/IOTHI,
NIpOBe/ileHNe KaueCTBEeHHBIX peaklid Ha X/JI0PU/-MOHbI U Hab/to/leHre TIPU3HAKOB



WX TPOTeKaHWs, OMbIThbl, OTpakarollue (u3nueckie W XUMHUUYECKHWe CBOWCTBA
rajJioreHOB U MX COeJuHeHHK (BO3MOJKHO MCII0/Ib30BaHUE BH/leOMaTePUasoB),
03HaKOMJ/IeHHe ¢ 00pa3liaMy XJI0pu/0B (rajioreHr/I0B), 03HaKOMJ/IeHUe ¢ obpa3LamMu
ceppl U €€ coeJuHeHUsIMA (BO3MOXKHO MCIIO/Ib30BaHUE BH/€OMaTeprasioB),
HabJTt0/IeHure Tporiecca 00yT/IMBaHUs caxapa Ioj eHCTBHeM KOHIIeHTPHUPOBAaHHOM
CepHOI KUCJIOThI, U3yUeHHe XUMUUeCKUX CBOMCTB pa30aB/ieHHOM CepHOI KUC/IOTHI,
TIpOBe/ieHre KaueCTBeHHOHN peakiMM Ha Cy/ab(haT-uoH 1 HabJito/jeHre npr3HakKa eé
TPOTEKaHUsi, 03HAKOMJIEHHEe C (PU3NUeCKMMU CBOMCTBAMM a3oTa, gocdopa U ux
coeHeHNH (BO3MOXXHO HCITO/Ib30BaHHe BHEOMAaTeprasoB), obpa3iiaMu a30THbIX
u dochopHbIx yAobpeHuii, monyuyeHue, cobrvpaHue, paclio3HaBaHHe U U3yueHHe
CBOWCTB aMMMaKa, MNpOBe/leHMe KaueCTBEHHbIX peakl[id Ha HWOH aMMOHUSI U
dbochar-uoOH ¥ u3yuyeHHe TIPU3HAKOB WX MPOTEKaHWsl, B3auMOJENCTBUE
KOHI[eHTPUPOBAHHOW a30THOM KHCJIOTBI C MeZbl0 (BO3MOXKHO HCIOJIb30BaHHeE
BUJleOMaTePUA/IOB), M3y4YeHWe Mojie/iell KpPUCTa/UIMUeCKUX peIIeTOK ajMasa,
rpadura, dyriepeHa, 03HAaKOMJIEHMe C TIPOLIECCOM a/icOPOLIMM pacTBOPEHHBIX
BellleCTB aKTUBHMPOBAaHHbIM YIVIEM M YCTPOMCTBOM MPOTHBOrasa, MOJyYeHue,
cobupaHre, pacrio3HaBaHWe U U3yueHHe CBOMCTB YTI/IEKHC/IOTO Ta3a, TIpoBefieHHe
KaueCTBeHHBIX pPeaki[iii Ha KapOOHAT U CU/IMKAaT-UOHBI U W3yUyeHue TIPU3HAKOB UX
MpOTeKaHUsi, O3HAKOMJ/IeHHWe C TIPOAYKI[Med CUIMKATHOW TMPOMBIILIEHHOCTH,
pellleHre SKCIepUMEeHTA/bHbIX 3a/lau Mo TeMe «BakHelllve HemeTa/uibl U UX
COeIUHEHUST».

MeTtanibl 1 X COeJMHEHUS

OO111ast XapaKTePUCTUKA XUMHUECKHX 37IEMEHTOB — MeTa/lJIOB Ha OCHOBaHUU
UX TIoNoXeHUsi B Ilepuoauyeckor cucTeMe XUMUUeCKUx 3aemeHToB /1. W.
MeHpeneeBa 1 ctpoeHusi atToMoB. CTpoeHre MeTa/sioB. MeTtayinueckasi CBsI3b U
MeTa//TMyecKkasi  KpPUCTa/UIMuecKass  peliéTKa.  JJIeKTPOXUMUYECKUM  psif
HarpspKeHui MeTaioB. @usnueckre U XMMHUUeCKre CBOWCTBa MeTas/uioB. OO1ue
crocoObl  TosyueHusi MeTanoB. [IoHATHE O KOppO3WM MeTasyIoB, OCHOBHBIE
CriocobbI 3alUThI UX OT KOppo3uu. CriiaBel (CTasib, YyTYH, JOPaFOMUHUNA, OpOH3a)
Y UX TIpUMeHeHre B ObITY 1 TIPOMBILIJIEHHOCTH.

[[lesiouHbIe MeTasuibl: TIO/I0KeHUe B [lepuoyrueckor cUCTeMe XUMHUUYEeCKUX
snemeHTOB [I. V1. MeHzeneeBa, CTpoeHVe WX aTOMOB, HaxOXX[€HHe B IPUPOJE.
du3nuecKkre U XMMHUYeCKre CBOWCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl U
TUAPOKCUBI HAaTpuss M Kanusd. [IpumeHeHue 1Ie/I0OYHBIX MeTa/VIOB U HUX
coeIMHEeHUH.

[[lesioyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLUM: TOJIO)KEHHWE B
[Tepruoauueckoy cucteMe xumMuueckux 31eMeHToB [1. VI. MeHzeneeBa, CTpoeHMe UX
aTOMOB, HaxOXJeHre B npupoge. dusnueckre U XMMUUeCKHe CBOMCTBA MarHus U



Kanblys. BakHelve coejuHeHUs Kanblys (OKCUJ, THIAPOKCH/, COJN). 7KECTKOCTD
BO/IbI U CTIOCOOBI €€ yCTpaHeHHUsl.

AsroMyHUN: TI0/I0KeHWe B [Tepruoanueckor cucTeMe XUMHUUYECKUX 3/1eMEeHTOB
. . MenzieneeBa, CTpoeHHe aToMa, HaxoxzaeHue B rpupoge. dusnyeckue u
XUMUYeCKre CBOMCTBA altOMUHUS. AMQOTepHble CBOWMCTBA OKCHU/A Y TUAPOKCH/A
AITFOMUHUSL.

Kene3o: nonoxxenvie B [lepuoguueckor cucreMe XUMUYECKUX 37eMeHTOoB /1.
W. MeHnpeneeBa, CTpoeHHWe aTOMa, HaxoXJeHWe B Iipupoze. Pusnueckue U
XMMUUEeCKre CBOMCTBa xese3a. OKCHUIbI, TUAPOKCUABI U comu xkeste3a (II) u xene3sa (
IIT), ux coctaB, CBOMCTBA U MOJIyYeHHe.

Xumuueckuil 3KcnepumeHm:

O3HaKoM/ieHHe C oOpa3ljaMd MeTa/uUIOB U CIUIaBOB, HUX (PU3NUECKUMU
CBOMCTBaMH, M3y4YeHHe  pe3y/bTaTOB KOPPO3UMM  MeTa/uIoB  (BO3MOXKHO
WCIIO0/Ib30BaHHe BHIeOMaTepPHaioB), OCOOEHHOCTEM B3aMMOENMCTBUS OKCHA
Ka/JblIUsl YW HaTpusi C BOJOM (BO3MOJKHO MCIIO/Ib30BaHUE BH/leOMaTepyasioB),
VICC/IeIOBaHNe CBOKMCTB >XKECTKOM BOJbI, MpOLiecca FOPeHus jKesesa B KUCJI0pPOoZe
(BO3MOKHO  WCMOJIb30BaHWE  BUJIeOMAaTepyasioB), TMPU3HAKOB  IPOTEKAaHUs
KaueCTBeHHBIX PeaklMi Ha MOHbL: MarHus, KajbLys, alFOMUAHUS, LIUHKA, »Kkese3a (11
) u xene3a (III), meau (II), Hab/roleHWe W OMMCaHWE MPOILECCOB OKPAIlIMBAHUS
IJlaMeHU WOHaMU HaTpus, Kajusgd W Kaablusi (BO3MOXXHO WCI0/Ib30BaHUE
BU/leOMaTepUasioB), UCCae0BaHUe aM(OTePHBIX CBOMCTB I'MIPOKCH/Ia /TFOMUHUS U
TMAPOKCH/A LIMHKA, PelleHre 3KCIIePUMEeHTAa/IbHBIX 3aa4d 10 TeMe «BakHeuiue
MeTa/l/Tbl U UX COeJUHEHUSI».

XHuMHUSA U OKpYyXKarliuas cpeja

BemectBa ¥ maTepuansl B TOBCEJHEBHOM >XM3HU uvesnoBeka. besoracHoe
WCTI0/Tb30BaHue BelleCTB U XUMUUeCKHUX peakiuii B ObiTy. [lepBasi TIOMOIIb TIpU
XMMUUECKHX 0’KOTraX U OTpaBJIeHUSIX.

XyUMHUYecKoe 3arpsi3HeHre OKpY’Karolen cpefbl (ripefienbHasi [JOMyCTUMast
KOHLIeHTpaLus BellecTs, fajsee — [1/1K). Ponb X¥MuM B pellieHUM 5KOJI0TAYeCKUX
ripoOem.

Xumuueckuil 3KcnepumeHm:

u3yueHre 00Opa3l[0B MaTepyanoB (CTEK/0, CIylaBbl METa//IOB, TOMMEepHbIe
MaTrepHra’bl).

MescnpeomemHble cesa3u

Peanu3aiiuss MeXIpeJMeTHbIX CBsi3eld TpU U3yyeHUH XUMUKU B 9 Kjacce
OCYLL[eCTB/ISIETCSI Uepe3 UCIO/b30BaHHWE KakK OOIUX ecTeCTBeHHO-HayUHBIX
TOHATUM, TaK Y TOHATUU, SB/ISIOLIUXCS CUCTEMHBIMU [JI1 OTAEeIbHBIX MPeJIMeTOB
eCTeCTBeHHO-HayUHOI'0 LIUKJIa.



OO01ie ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KjaaccuduKalusi, TepuoJuYHOCTb, HabmomeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHKe, H3MepeHHe, MO/ie/lb, SIBJieHWe, TIapHUKOBBIM
3¢ }eKT, TeXHOJIOTUs, MaTepHaJIbI.

dusurka: Matepusi, aTOM, 3JIeKTPOH, MPOTOH, HEUTPOH, UOH, HYKJ/IU/I, U30TOIIbI,
PaIM0aKTUBHOCTb, MOJIeKYIa, 3J1IeKTPUUECKUN 3apsij, TIPOBO/JHUKH,
MOJIyTIPOBO/ITHUKY, — AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCTBO, Teno, 00BEM,
arperaTHoe COCTOsIHWE BelleCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CrjiaBbl, (DU3MUecKrde BeUUUHbI, eIMHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPAHCTBO, MJIaHeThl, 3B&3/bl, CosHLIe.

buonorus: dotocuHTe3, AbixaHwe, Ouocdepa, 3KOCHUCTEMa, MHUHepabHbIE
y100peHusi, MUKPO3JIEMEHThI, MaKPO3/IeMEHThI, ITMTaTe/IbHbIe BelljeCTBa.

[eorpadusi: atMmocdepa, ruapochepa, MUHepasibl, TOPHBIE MIOPO/IbI, T0Ie3HbIE
MICKOIaeMble, TOTIJIMBO, BOJJHbIE PeCypChI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHSI TIPOrpaMMbl OCHOBHOIO OOIIlero
oOpa3oBaHMs JOCTUTAIOTCSI B Xofie OOydeHUsT XMMHU B €AWHCTBEe yueOHOU H
BOCTIMTaTeTbHOMW /1eATeTbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMUCKUMHU
COLIMOKY/IbTYPHBIMH U JIYXOBHO-HPAaBCTBEHHLIMHM LIEHHOCTSIMM, IIPHUHSTHIMH B
oOIrlecTBe TMpaBUIAaMM W HOPMAaMM TIOBeZIEHMSI M CIIOCOOCTBYIOT TIpOIjeccam
CaMOITIO3HAHUS, CAMOPA3BUTHS M COIMA/IM3alUN 00yYaroIXCsl.

JIMUHOCTHBIE ~ pe3y/lbTaTbl  OTPAKAIOT  TOTOBHOCTb  OOYyUarOI[UXCS
PYKOBO/ICTBOBAaTbCSI CMCTEMOM IIO3UTHUBHBIX IIEHHOCTHBIX OpHEHTALMH |
pacIIIMpeHye OIbITa JIesTeTbHOCTH Ha €€ OCHOBE, B TOM UHCJIe B YaCTH:

1) naTpHOTHUYECKOT0 BOCTIUTAHHUA:

1[eHHOCTHOTO OTHOIIIEHUSI K OTeUeCTBeHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
W HAyYHOMY HAC/Ie[IUi0, TOHMMAHUS 3HAUeHMs XUMHUECKOH HayKu B JKU3HU
COBPEMEHHOI'0 00IIeCcTBa, CIIOCOOHOCTH BJAZIETh JAOCTOBEPHOW HWH(OpMAIer o
TIEePeJIOBBIX JOCTIKEHUSIX W OTKPBITHSIX MHPOBOH W OTeUeCTBEHHON XUMUH,
3aMHTEPEeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00II[eCTBa;

2) rpaXkJJaHCKOT0 BOCITUTAHMSA:

TIpe/ICTaB/eHUss O COLMAJbHBIX HOpMax M MpaBUIaX MEeX/IMUYHOCTHBIX
OTHOIIIEHU! B KOJIJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
T10J1e3HOM, YyueOHOMCC/IeJ0BaTe/TbCKOM, TBOPUECKON U IPYTUX BUIAX eI Te/TbHOCTH,
TOTOBHOCTH K pa3HOOOpa3sHOM COBMECTHOW [IeSITeIbHOCTH TPH  BBITOJTHEHUH
y4eOHbBIX, IT03HABaTebHBIX 3a/lau, BBITOJHEHUH XHMHUUYECKHUX SKCIIEPUMEHTOB,
CO3/1aHHY yUeOHBIX TIPOEKTOB, CTPEMJ/IEHHS] K B3aUMOITOHUMAHHIO U B3aMMOITOMOIIH
B ITpoliecce 3ToM yuebHOM [iesTe/IbHOCTU, TOTOBHOCTHU OL[€HHUBATh CBOE TIOBe/IeHNe U
TIOCTYTIKY CBOMX TOBAPHIIEH C MTO3UI[UH HPABCTBEHHBIX 1 ITPABOBBIX HOPM C YUETOM
0CO3HAHUS TIOC/IeICTBUM TTOCTYITKOB;

3) IleHHOCTH HayYHOTI'0 MO3HAHUS:

MHDPOBO33peHUYeCKHe TIPe/ICTaB/IeHNs] O BeIjeCTBe U XUMHUECKOW peaklvy,
COOTBETCTBYIOI[I® COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKU M COCTaBJISIOIIUE
OCHOBY /I TIOHMMaHHUsI CYIHOCTH HAy4YHOW KapTWHBI MUpa, TpeACTaBIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs TIPUPOABI, B3aWMOCBSI3AX UejiOBeKa C
TIPUPOTHOM Cpefiol, O POIM XMMHH B ITO3HAHWU 3TUX 3aKOHOMEPHOCTeH;

Mo3HaBaTe/IbHbIe MOTHBBI, HallpaB/IeHHbIe Ha MOJyYeHHe HOBBIX 3HAHUM 10
XUMUH, HeoOxoauMmble A OObsCHeHWS HaO/Ir0/aeMbIX TIPOIECCOB W SIBJIEHUH,
M03HaBaTe/IbHOM, WH(MOPMAI[MOHHOM W UMTATehCKOM KYy/IbTYpbl, B TOM UHCJIE
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM



JIUTEpaTypol, [OCTYMHbIMA TEXHUUECKUMMU CpeACTBaMU HH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHWI0 M TO03HaHWIO, JH0003HAaTeNbHOCTh, TOTOBHOCTh U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HAripaB/IeHHOCTU W yPOBHSI 0OyueHUsi B
Jla/IbHeUIlIeM;

4) ¢popMupoBaHus Ky/IbTYPHbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J>KW3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KHW3HH, OCO3HaHHWE IOC/Te/CTBUN U
HeTpusTHe BpeAHbIX NpUBbIYeK (YrioTpebsieHus aKOT0/Isl, HADKOTUKOB, KypeHHs),
HeobXoAUMOCTH  COOMIOJieHNsT TIpaBWI  0e30MacHOCTU TIpU  OOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M pealbHOM »KU3HU;

5) TPyAOBOro BOCIUTAHMS:

VMHTEepeC K MPaKTUUeCKOMY U3yueHHI0 TTpodeccuii U TpyJa pa3TM4yHOro poza,
yBa)keHHe K TPY/1y U pe3y/bTaTaM TPY/I0BOM /lesTeTbHOCTH, B TOM UHCJ/Ie Ha OCHOBE
NPUMEHeHHsI  MpeAMETHbIX  3HaHWM 10 XWMWW, OCO3HAHHBIA  BBIOOP
WHAVBU/IyaTIbHOM TPaeKTOPHH TPOJ0/DKeHs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTU K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCrelHol npodeccroHaNbHON /1eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(eCCUOHATLHOM CPeJIe;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9K0JIOTHYeCKH Liesiecoobpa3Hoe OTHOIIIeHUE K MPUPO/ie KaK NCTOUHUKY JKHU3HU
Ha 3emM/e, OCHOBe eé Cyll|eCTBOBaHMs, MOHMMaHWe LIEHHOCTU 3[0pPOBOTO U
6e3omacHoro obpas3a J»KU3HHM, OTBETCTBEHHOE OTHOILLEHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBBbIO, OCO3HaHHWe IIeHHOCTH COO/IOZeHuUs
nipaBu/1 6e3011acHOTO TOBejeHusI TpY paboTe C BellleCTBaMU, a TAK)XKe B CUTYaLIUsX,
YTPOXKarOIIUX 3/J0POBBIO U >KU3HU JIHOJiel;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, T0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY’Karolljeld TIpUPOAHOM Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI  9KOJIOTUYECKOW KyJIbTypbl, OCO3HaHHs T/100a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0ieM U TIyTeM WX pellleHusl MOCPeJiCTBOM MeTOZI0B XMMUH,
9KO0JIOTMYECKOT0 MBIIILJIeHUs], yMeHUs pyKOBO/ICTBOBAaThCSI UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MetarpeMeTHbIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMbIe IS
dhopMrpOBaHMs MUPOBO33peHUsT 00ITleHayYHbIe TIOHATHS (3aKOH, TeOPHs, TPUHLIMII,
rurnore3a, (akT, cucTema, TMPOLECC, SKCIePUMEeHT U [Ipyroe.), KOTOpbIe
WCTIO/Tb3YIOTCSI B €CTeCTBEeHHO-HAyUYHbIX yUeOHBbIX MpeAMeTax M I03BOJISIFOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (OPMHPOBATH Tpe/CTaB/IeHUe O LieJIOCTHOU



HayYyHOW KapTHHe MHpa, ¥ YHUBepCa/lbHble yueOHbIe [elCTBUS (IT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIe, PEry/lsTHBHbIE), KOTOpble 00ecrieunBalOT (OpPMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUIAHUPOBAaHHIO M OCYIIIECTBIEHUIO yueOHOM
NesiTeNTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHS

Ba3oBble jloruyecKue AeiiCTBHs:

yMeHUSI HWCIIO0Mbh30BaTh TMPUEMBI JIOTUUECKOTO MBbIIIJIEHUsS] TIPU OCBOEHUU
3HaHUM: PACcKpbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BbIJE/SSTh UX XapaKTepHbIe
NIPU3HAKY, yCTAHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), WCIIOH30BaTh
TIOHSATUS /1J1s1 0ObSICHEHHs OT/e/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [IIs1 KAacCU(PUKAIIUY XMMHYECKHUX Bell[eCTB M XMMUUYECKUX PpeakIjui,
yCTaHAB/IMBaTh TIPUUHMHHO-C/Ie/[CTBEHHBIE CBSI3HM MEXIy OOBEKTaMH H3yueHHs,
CTPOUTH JIOTUUECKHEe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHbIE, 110 aHA/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHHUS;

yMeHHe TIpUMeHATb B TIpollecce TIO3HaHUsI TOHATUS (TIpefiMeTHble W
MeTaripeiMeTHbIe), CHMBO/IMYeCcKre (3HaKOBbIE) MO/e/i1, UCT0/Ib3yeMbie B XUMUH,
1IpeoOpa3oBbIBaTh IMPOKO MPUMeHsIeMble B XMUMHM MOJe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmysia U ypaBHeHHe
XUMUUECKOM peaki[uu — IMpHU pellleHUH yueOHO-TI03HaBaTeIbHbIX 3a/lau, C YUETOM
3TUX MO/Ie/IbHbIX TpeJCTaBIeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0ObEKTOB — XUMHUUECKUX BEIIeCTB ¥ XMMUUECKUX Peaki[ui,
BbISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[]ICTBEHHbIE  CBSI3U U
TIPOTUBOPEYMS B M3yUYaeMbIX TPOL[eCcCax U SIBJIeHUSIX.

Ba3oBblie HcC/1ejoBaTe/IbCKHe el CTBYS:

yMeHUe WUCII0/Ib30BaTh TOCTaB/eHHbIe BOTPOChI B KauecTBe WHCTPYMEHTa
TI03HAHMS, a TaK)Ke B KaueCTBe OCHOBHI [I7isi POPMUPOBaHUS TUIIOTe3bI 10 TIPOBEpPKe
TIPaBUIbHOCTU BbICKA3bIBa€MbIX CY>K/I€HU;

nproOpeTeHWe OMbITa I10 IJIAHUPOBAHHWIO, OpraHU3alldd W IIPOBEJI€HUI0
yUeHWYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOAO0M IIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 0000IeHUs U
BLIBO/IbI 110 pe3yJ/ibTaTaM MPOBeJEHHOTO OITbITA, UCC/Ie/IOBaHMsI, COCTaB/IATb OTUET O
Tpo/iesIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBaTh WH(MOPMALHIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], TOyuyaeMyt0 U3 pa3HbIX MCTOUHHKOB
(HayuHO-TIONy/IsIpHasi  UTepaTypa XWMWUYECKOTO CO/iep)KaHusl, CIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL[€HHWBATh TMPOTUBOPEUMBYIO U
He/JJOCTOBEPHYH0 HH(OpMaILUIO;



yMeHUe TIPUMeHSITb pa3/iMuHble MeTO/bl W 3alpocChl TIPU TOMCKe U oTOope
vHGOpMAIL[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX [Jisi BbITIOJHEHUS
yueOHBIX M MM03HaBaTebHBIX 3aflau Orpe/eéHHOr0 THIIa, MPpHOoOpeTeHre OIbiTa B
00/acTd  WCMONMB30BaHUS  WH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/IbTYPOU aKTUBHOT'O MCII0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: MHOOpPMaLA U
W/UTIOCTPUPOBATh pelllaeMble 3a7ladl  HeCJOKHBIMHA CXeMaMH, /uharpamMMamH,
apyrumu hopMamu rpadyk U UX KOMOWHAIUSIMU;

yMeHWe UCTOo/b30BaTh M aHAaAM3UpOBaTh B Tporjecce yueOHOW U
MCCIIeJ0BaTe/IbCKOM /lessTe/TbHOCTH UH(OPMALIUI0 O BAUSHUU TIPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleid TPUPOJIHOU
cpeJpbl.

KoMMyHHKaTHBHbBIE YHHBePCa/IbHbIe yueOHbIe JeHCTBHUSA:

yMeHHUs 3a/laBaTh BOMPOCHI (B X0ie Auanora u (Uin) AUCKYCCUH) TI0 CyILeCTBY
obcyxmaemoli Tembl, (DOPMYJMPOBaTh CBOM TPEeJJIOXKEHUS OTHOCUTETbHO
BBITIOJIHEHUSI TTpe/IJI0XKeHHOM 3a/lauu;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/ibTaThl  I[103HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX UM TIMCbMEHHBIX TeKCTaxX; JejlaTh IIpe3eHTaluio
pe3y/bTaTOB BBITMIOHEHUSI XUMUUECKOT0 3KcrepuMeHTa (71abopaTopHOro OMbITa,
nabopaTopHO# paboThI MO UCC/IeJOBAHNIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUsT y4eOHOrO COTPYAHUUYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HAaBaTeJIbLHOM U MCC/Ie[iOBAaTeIbCKOM  JesiTeIbHOCTU  TIPU  pellleHuH
BO3HUKAIIMX MpobseM Ha OCHOBe yuéTa OOIIMX MHTEepecoB U COTrJlaCOBaHMUS
no3urk (06Cy>xaeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBbIe IITYPMbI», KOODPAWUHALIVS
COBMECTHBIX [IeWiCTBWM, OINpeJie/ieHe KPUTEpHEeB 110 OlleHKe KauyecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynsaiTHBHBbIE YHHBepCa/IbHbIe yueOHbIe JelCTBUA:

yMeHHe CaMOCTOSITe/IbHO OfpeJeNisiTh Led [leATe/TbHOCTH, TJIaHWPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNTbHOCTb, BbIOMpAaTh Harbosiee 3(deKTHBHBIE CTIOCOOBI peIieHus YUeOHbBIX U
MO03HABaTe/NbHLIX 3a/lau, CaMOCTOSITe/IbHO COCTaB/SATh WIA KOPPEKTHPOBATh
TIpe/IJIOKeHHbI aZiTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJlaHul € YU4ETOM
TIOJTyueHus] HOBBIX 3HaHWU 00 M3yuaemMbIXx 0OBEKTaxX — Bell[eCTBaX U peaklusXx,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBieHHOW Lie/v, yMeHHe
WCITI0/Ib30BaTh ¥ aHA/IM3UPOBATh KOHTEKCThI, TIpe/ijlaraeMble B YCJIOBUM 3aJjaHUM.

INPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHON paboueil TporpamMmMmoi,
BBIZIEJIIIOT: OCBOEHHbIe O0yYaroIUMHCA HayuyHble 3HAHUS, YMEHHS U CIIOCOOBI



JIeUCTBUM, BUAbl [eSTeIbHOCTHM II0 T[OJyYeHWI0 HOBOTO 3HAHWS, €ro
WHTepIipeTalyy, mpeoOpa30BaHUIO U TIPUMEHEeHUI0 B Pa3/IMYHbIX yueOHbIX U HOBBIX
CUTyalUsIX.

K koHily obyueHusi B 8 Kjacce rnpeZiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkKaTb C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCsl YMEHUI:

* pAaCKpbIBaTb CMBICJ OCHOBHBIX XMUMHWUYECKHX TOHATUMU: aTOM, MOJIEKYJa,
XMMUUECKHH 3JIEMEHT, MPOCTOe BeIeCTBO, C/I0XKHOe BeIeCTBO, CMeCh
(omHOpOZHAst U HEOJAHOPOAHAsT), BaIEHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIEKY/ISIDHasE Macca, KOJWYeCTBO Bel[eCTBa, MOJb, MOJIApPHas Macca,
MaccoBasi I0/Isi XMMAYeCKOTro 3/ieMeHTa B COe/IMHeHWH, MOJISIPHbIN 00BEM,
OKCH/[l, KUCJIOTAQ, OCHOBaHHWe, COJ/ib, 3JIEKTPOOTPHIATe/JbHOCTb, CTeleHb
OKHCJIeHUS, XWMHWYeCcKas peaklys, KaacCU(PUKalUsi peakluil: peakluu
COeIUHEHWs, peakUUu pa3/IOKeHUsl, peakuu 3aMelleHus], peakLluu
oOMeHa, 9K30- U H/I0TepMUYEeCKHe peakiiu, TeroBoi 3(deKkT peakijuy,
S/IPO aToMa, 3/IeKTPOHHBINA C/I0M aToMa, aTOMHasi opbuTasb, paJjiyc aToMa,
XUMUUEeCKasi CBsI3b, TIOJISIPHAsE U HeMoJissipHasi KOBaJIeHTHas1 CBs13b, MOHHAs
CBA3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MacCoBas [0S BelecTBa
(mpoLeHTHast KOHL|eHTpaL1s1) B paCcTBOPE;

e W/UIKOCTPHUPOBAThb B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;

e WCMO0JIb30BaTh XUMMUYECKYH0 CHUMBOJIUKY [ COCTaBjaeHusi (popmy
BEILeCTB U YPAaBHEHUH XMMUYECKUX PeaKLuM;

e OIpe/ieNiATh BaJIEHTHOCTh aTOMOB 37IeMeHTOB B OMHApHBLIX COeJWHEHUSIX,
CTelleHb ~ OKHC/IeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAVHEHUsX,
TIPUHA//IEXKHOCTh BELLEeCTB K OMNpeAeéHHOMY K/IacCy COeIUHEHUH I10
dbopMmynam, BHJA XUMHUYECKOM CBsi3W (KOBajleHTHasi W WOHHasi) B
HeOpraHu4eCcKUX COeIUHeHUsIX;

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [l. W. MeHjesneesa:
JIeMOHCTPHUPOBAaTh TOHUMAaHUe TepUOANYECKOM 3aBUCMMOCTH CBOMCTB
XUMHUYECKUX 3JIeMEHTOB OT UX IOJI0KeHUs1 B Ilepuopnueckor cucreme,
3aKOHOB COXpaHEHUsI MacChl BeIlleCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKoHa ABOra/jpo;

e ONUCBHIBATb W XapakTepu3oBaTb TabmuuHyo ¢Gopmy Ileproanueckoit
CUCTeMbl XMMHWUECKMX 3JIEMEHTOB: pa3/auyaTb IIOHATHS «TJlaBHast
noarpyrma (A-rpyrra)» U «mobouHas noArpynma (b-rpymma)», Masbie U
Oosblliie TIepUO/bI, COOTHOCHTH OO0O03HaueHWs, KOTOpble WMEIOTCS B
Tabsuie «[lepuoguyeckass cucTeMa XUMHUeCKux 3yiemMeHToB [ U.
MeHgeneeBa» € UWCJIOBBIMA XapaKTEPUCTUKaMU CTPOEHUSI aTOMOB



XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsifi siApa, o01iiee YrC/Io 3/IeKTPOHOB U
pacrpejie/ieHue UX IO 3/IeKTPOHHBIM CJIOSIM);

K/IaCCU(PULIMPOBaTh XUMUUECKHe 37ieMeHThbl, HeOpraHu4yeckue BellecTBa,
XUMHUUeCKWe peakiuu (M0 YMC/ly U COCTaBy YYacCTBYIOLIMX B peakLyu
BeILleCTB, 110 TeryioBoMY 3(PdeKTy);

XapaKTepu30BaTh (OMHCHIBaTh) OOIMe XWMHUYECKHe CBONCTBA BeleCTB
pa3/IMUHBIX K/IaCCOB, TIO/TBEPK/asi OMMCcaHUe TIpUMepaMK MOJIeKY/ISIPHBIX
ypaBHEHUI COOTBETCTBYIOLLUX XUMUUECKUX PeaKLUii;

TIPOTHO3MPOBAaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TIDOTEKaHUSI XUMMWYECKUMX TMpeBpalleHui B
Pa3/IUUHBIX YCIOBUSIX;

BBIUMC/ISITh OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO M MOJISIDHYIO MacChl BeLeCTB,
MacCOBYHO [IOJIF0 XUMMUYeCKOro 3jeMeHTa 1O ¢opMysie COelUHEeHUs,
MacCOBYIO /I0/TIO BellleCTBa B paCTBOPE, MPOBOIUTH PACUETHI TT0 yPaBHEHUIO
XUMUYECKOM peakLuy;

MIPUMEHSITb OCHOBHBIE OMepalLii MbICIUTETbHOU JesTeJIbHOCTH — aHa/Inu3 U
CHUHTE3, CpaBHeHHe, 0000IIeHre, CHCTeMaTHU3al[|io, KIaCCU(HKAIUIO,
BbISIBJIEHVE TIPUYUHHO-C/IEICTBEHHBIX CBSI3€M — [/ M3Y4YeHUs] CBOMCTB
BEIIeCTB M XWMHUUECKMX peaklui, eCcTeCTBeHHO-HayuHble MeTO/bl
Mo3HaHUs — Hab/oeHue, u3MepeHWe, MO/leIMPOBaHUe, SKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

CJie[j0BaTh MpaBU/IaM T0/1b30BaHUsI XUMUUeCKOM MOCY/0i 1 labopaTOpPHbIM
o0opy/ioBaHMeM, a TakKXe TMpaBuiam obpalljeHusi C BeljeCTBaMU B
COOTBETCTBMM C WHCTPYKLUSIMM TI0 BBIMOJIHEHUIO J1abOpaTOPHBIX
XUMHUECKUX OTIBITOB T10 TI0/TyUeHHI0 U COOMPaHUIO Ta3000pa3HbIX BeIlleCcTB
(BogopoZia U KHCJIOPOAA), MPUTrOTOB/IEHHIO PAaCTBOPOB C OMpeAen&éHHOU
MacCOBOM [j0Jied pacTBOPEHHOrO BelleCTBa, MJIAHUPOBATh U TPOBOJUTH
XUMHUUeCKHe SKCIepHMeHThI M0 pacro3HaBaHUIO PacTBOPOB Iliesioueii U
KUCJIOT C TMIOMOILIbI0 UHIUKATOPOB (/1akMyc, heHO(pTasiernH, MeTUI0PaHX U

Ipyrue).

K koH1ly oOyueHusi B 9 Kjiacce rnpeZiMeTHbIe pe3y/ibTaTbl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEeHHU:

pacKpbiBaThb CMBICT OCHOBHBIX XUMHWYECKUX T[IOHATUW: XUMUUYECKUn
3jIeMeHT, aTOM, MOJeKy/a, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’)KHOEe BeIlleCTBO, Ba/IeHTHOCTb, 3J/IeKTPOOTPUIATe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasi peakiys, XUMUUYeCcKasi CBsi3b, TEIJIOBOM 3(PQeKT
peakiuv, MO/b, MOJIApDHBIA  O0OBEM, PpacTBOp,  IEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTAUECKAsi AUCCOLMALUs, peakUUd HOHHOIO
oOMeHa, Karanu3aTop, XUMHUYeCKOe paBHOBecHe, oOpaThUMble U



HeoOpaTUMble pPeakIi[iH, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKHCJIUTEJIb, BOCCTAHOBUTEJIb, OKWCJIEHUE U BOCCTAHOBJIEHHE, a/lJIOTPOIHS,
aM(OTepHOCT®, XAMUYeCKast CBSI3b (KoBasileHTHas, VIOHHaA,
MeTasuIhuecKasi), KpUCTayinyeckast peléTka, KOppo3usi MeTasuloB, CIL/IaBbl,
CKOPOCTb XUMHWYECKOW peaklyu, TpeJebHO JOMyCTHMas KOHLIEHTPAaLUs
[T1/1K BelliecTBa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
WCIO0/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHHst (opMy
BEILeCTB U YPAaBHEHUN XMMUYECKUX PeaKLuM;

omnpe/ie/iATh BaJIEHTHOCTb U CTeNeHb OKUC/IEHUS XUMUUECKHX 37IEMEHTOB B
COeIUHEHUSAX Ppa3/IMYHOr0 COCTaBa, IIPUHAJJ/IEXKHOCTh BEIeCTB K
orpeJe/éHHOMY KJ/acCy COeJuHeHUW Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, WOHHasl, MeTa/yidueckass) B HeOpraHhuyecKux
COeIMHEHUSX, 3apsiJ] MOHA M0 XUMHUYeCcKou (opMmysie, XxapakTep Cpeibl B
BO/JJHbIX PAaCTBOPAaX HEOPraHWYeCKUX COeJIMHeHWH, TUIl KPUCTa/UTMueCKOn
PEIETKY KOHKPeTHOI'O BEIeCTBa;

packpbiBaTh CMmbICa [lepuoguueckoro 3akoHa [I. . MenjeseeBa u
JIeMOHCTPHUPOBaTh €ro TOHMMAaHWe: OIKMCbIBaTh M XapaKTepH30BaTh
TabmmuHyo dopmy Ileproguueckoil CUCTEMBl XUMHUUYECKHX 3JIEMEHTOB:
pa3nuuarh IIOHATHS «TJaBHasi moArpyrma (A-rpyrmma)» U «1obouHast
noarpynna (b-rpynma)», manbie ¥ OGosbliie TMepUObl, COOTHOCUTH
0003HaueHus1, KOTOpPble UMEIOTCS B ITepHoinuecKoi Tabuile, C UhCIOBbIMU
XapaKTepUCTUKaMHU CTPOEHUsI aTOMOB XMMHWYECKUX 3JIEMEHTOB (COCTaB U
3apsf  sifpa, oOlljee YHC/IO 37eKTPOHOB U pacripejie/ieHde WX 10
3/IEKTPOHHBIM CJI05IM), OOBSICHSITH OOIIie 3aKOHOMEePHOCTH B M3MeHeHUH
CBOKWCTB 3/IEMEHTOB M WX COeJMHEHWM B TipefiesiaX MajbIX MEepUo/ioB U
IJIABHBIX MO/CPYII C YYETOM CTPOEHUSI UX aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMeHTbI, HeopraHu4eckre BelllecTBa,
XUMUYeCcKre peakiuy (M0 YMC/Iy M COCTaBy y4YacTBYIOIIMX B peakLUd
BellleCTB, MO TeryioBoMYy 3((deKTy, M0 W3MEHEeHUIO CTelleHel OKUC/IeHUs
XUMUUECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00IMMe W creluduueckre XUMHUUeCKHe
CBOMCTBA TPOCTBIX M CJIOKHBIX BeLeCTB, MOATBEp)KJas OINUCaHUe
rpuMepaMU MOJIEKY/ISIDHBIX U HOHHBIX YpPaBHEHUW COOTBETCTBYIOILIUX
XUMUUECKUX peakLui;

COCTaBJISAITb YPaBHEHUSI 3JE€KTPOJIMTUYECKOW [JUCCOLMALMM  KUCJIOT,
1[e/I0Yer U COJeH, MOJIHbIe M COKpall|éHHbIe YPaBHEHUs PeaKL[Mid MOHHOTO



oOMeHa, ypaBHeHUs peakiui, T[OATBEP)KAAIIINX CyIleCTBOBaHHe
reHeTHUYeCKOU CBSI3M MeXKJy Bell[eCTBaMH pa3/IMYHbIX K/1aCCOB;
PaCKpbIBaTh CYIIHOCTb OKUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKlni
TOCPe/ICTBOM COCTaBJ/IeHUSI 3JIEKTPOHHOTO OanaHca 3TUX peakLvi;
TIPOrHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MOXXHOCTH TIPOTEKaHUs XUMHUeCKUX TIpeBpalljeHuii B pa3/MUHbIX
YCJIOBUSIX;

BBIUNCJIATE OTHOCUTE/IbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChI BeIIleCTB,
MacCOBYIO [IOJIF0 XMMHYeCKOro 3jemMeHTa 10 ¢GopMyse CcoelAuHEHHs,
MaCCOBYIO /IOJTIO Bell[eCTBa B paCTBOPE, TPOBOAUTH PACUETHI 10 YPaBHEHHIO
XUMHUYECKOM peakKluy;

cobsirojaTh TIpaBUJIa M0JIb30BaHUS XMMUUYECKOW TI0CY/ 101 U JTabopaTOpHBIM
obopygoBaHHEM, a Takke TIIpaBH/la oOOpalleHds C BellecTBaMH B
COOTBETCTBUM C UWHCTPYKUMSMH TI0 BBITIOJHEHUIO J1abopaTOPHBIX
XUMUYECKUX OTBITOB TIO ITOJTyUYeHHUI0 ¥ COOMPaHKIo ra3000pa3HbIX BeIeCTB
(aMMMakKa U yriaeKucsaoro rasa);

TIPOBO/IUTD PeaKINU, TIOATBEP KAIOIIe KaueCTBeHHbIH COCTAB pa3/TMUHbIX
BeIIeCTB: pacro3HaBaTh OMNBITHBIM MyTéM XJIOpUI-, OpOMUA-, HOIUA-,
KapboHaT-, ¢ocdat-, cunMkaT-, Cyabdar-, THAPOKCHUI-UOHBI, KATUOHbI
aMMOHMSI U WOHBI M3yUeHHBIX METaJ/I/IOB, TIPUCYTCTBYIOL[HE B BOJHBIX
pacTBOpax HEOPraHWYeCKHX Bell[eCTB;

TIPUMEHSITb OCHOBHBIE OTlepal[ii MbIC/IUTeTbHON AesiTe/TbHOCTH — aHa/Iu3 U
CUHTe3, CpaBHeHHe, 00001TIeHre, CUCTeMaTH3all|io, BhISIB/IeHHE IPUUMHHO-
CJIe[ICTBeHHBIX CBsi3el — /11 U3yUeHUsi CBOWCTB BeI|eCTB U XUMHUUECKUX
peakiuii, ecTeCTBeHHO-HayuHble MeTO/bl TI03HaHUS — HabmozeHue,
v3MepeHre, Mo/ie/IMpOBaHue, SKCIIepUMEHT (peasibHbIM U MbIC/IEHHBIN ).



TEMATHNYECKOE IVNTAHNPOBAHUE

8 K/TACC
KouuecTBO YacoB
No HaumeHoBaHMe pa3jesioB U J/eKTpoHHbIe (LH(poBEHIe)
KonTpo/sbHabie IIpakTHyeckue
n/n TeM NPOrpaMmabl Bcero oOpa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pazpgen 1. IlepBoHava/ibHbIE XUMHUYECKHE TTOHATUA
XuMHS — BakHast 00/1aCThb
€CTecTBO3HaHUs U
1.1 Ny 5 2 https://m.eds0o0.ru/YNVIX660G
MPaKTUYECKOU J1esiTeTbHOCTH
yejioBeKa
BelniectBa u xvmuueckue
1.2 H 15 1 https://m.edsoo.rt/ONNXR1VFEFQ
peakLyu
Wtoro no pa3peny 20
Paspgen 2. BaxkHelue npejcTaBUTe/ M HEOPraHMUeCKUX BellecTB
Bo3nyx. Kucnopon. Ilonsitue
2.1 Ay PoA 6 https://m.edsoo.ru/D5BORTY30
00 okcumax
Bopopoga. ITonsitue o
2.2 8 1 https://m.eds0o0.ru/5D61JZ6PS
KHC/IOTaX U COMSIX
Bopa. PactBopsl. I1oHsITHE
2.3 A P 5 1 1 https://m.edsoo.ru/M13I5KJBM
00 OCHOBaHUSIX
OCHOBHBIE K/1aCChI
24 HeopraHu4yecKux 11 1 1 https://m.edsoo.ru/0TSASMOWT
coeIMHeHUM
Wtoro no pasgeny 30

Paspgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckasi cucrema xumuueckux 371eMeHToB [I. V1. MenjiennieeBa. CTpoeHue aTOMOB.



https://m.edsoo.ru/YNVJX660G
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

Xumnueckas cBsizb. OKHC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE pPe€aKumn

[Teprognuecknii 3aKOH 1
ITepuognueckas cucrema
3.1 XUMUYECKHX 3/1eMeHTOB []. 7 https://m.edsoo.rt/TCBJBVWEZ

N. MenpeneeBa. CTpoeHue
aToma

XumMnueckas CBA3b.

OxucnuresibHO-
3.2 8 2 https://m.edsoo.ru/F6AOABDPF
BOCCTaHOBHUTeJIbHbIE
peakiuu
Wtoro no pasgeny 15 https://m.edsoo.rt/LRYWBJPES
PesepBHOe 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

9 KV/IACC

KosmmuyecTBo uacoB

Ne HanmMeHoBaHMe pa3je/ioB U TeM JeKTpoHHbIe (1{u¢poBbIe)
KontponbHsbie | IIpakTHyeckue
n/n NporpamMmMsbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
paboThI paboThI
Pa3pgen 1. BeiecTBo U XMMHUYeCKHe pPeakLUU
[ToBTOpeHUe U yriybeHre 3HaHUN
1.1 P yry 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX pa3fiesioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH
1.2 P 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKUX peakLui
ONeKTPOUTAYeCKas JUCCOLUALIUS.
1.3 P A Huan 8 1 1 https://m.edsoo.rt/KODURS0VV
XUMHYecKue peakLiui B pacTBOpax
Wtoro no paspeny 17
Pa3pen 2. HemeTa/l/Ibl M X COeUHEHUS
OO6111ast XxapaKTeprUCTUKa XMMUYEeCKUX
2.1 n P P 4 1 https://m.edsoo.ru/ZTN1EF7001
snemMeHTOB VIIA-rpymmsbl. ['asioreHsl
OO0111ast xapaKTepruCcTUKa XUMUYEeCKUX
2.2 snemeHTOB VIA-rpymnnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
CcoeJMHeHUsI
OO0riasi XxapaKTeprCTHKa XMMUYeCKUX
2.3 seMeHTOB VA-rpymrsl. A3oT, pochop u 7 1 https://m.edso0.ru/VOXDOUX2S
VX COe/INHeHUs
OO0111ast XapaKTepUCTHKa XUMUUYECKUX
24 sremMeHTOB IVA-rpynmnsl. Yriepos u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEeMHUM U UX COeZJMHEeHHUs
Wtoro no paspeny 25



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/EQETUT35Z

Pa3zpen 3. MeTa/aibl U UX COeJMHEHHA

3.1 OOr11e CBOWMCTBA METAJJIOB 4 https://m.edsoo.ru/GHV2L.6NJ8
3.2 BakHelillvie MeTasibl ¥ UX COeJVHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wtoro no pasgeny 20
Pa3pgen 4. Xumus u okpyxawujasi cpeja
BeiliecTBa u MaTepuasbl B )KU3HU
4.1 B P 3 https://m.edsoo.ru/TENBWEF7Y
yesioBeKa
Wtoro no pa3peny 3
Pe3epBHoe Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/GHV2L6NJ8




ITIOYPOYHOE IVNTAHUPOBAHUE
8 KV/IACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacos

Bcero

KonTpo/bHabie
padoThI

IIpakTHUyecKue
padoThI

Jara
HU3yuyeHus

J/eKTpoHHbIe IU(poBbIe
oOpa3oBaTe/bHbIE PecypChl

ITpepmet xvimun. Posib XvMuu B
JKU3HU yesioBeka. Tena u
BellleCTBa

https://m.edsoo.ru/L62DS2CZR

ITonstue o MeTO/iaX ITI0O3HaHUA B
XUMHHN

https://m.edsoo0.ru/9ZJAEW050

[MpakTryeckast pabora Ne 1
«[IpaBusa paboTsI B
nabopaTopyu U MPUEMBI
obpaitieHust ¢ 1abopaTOPHBIM
obopyoBaHEM»

https://m.edsoo.ru/L5EW4353D

UucTble BelljeCcTBa U CMeCH.
Cniocobrl pa3zieneHus cMeceit

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

[MpakTrueckast pabota Ne 2
«Pa3genenue cmeceit (Ha
rpYMepe OUMCTKU MOBapeHHOMN
COJIN)»

https://m.edsoo.ru/K3LS5MCRY

ATOMBI U MOJIEKYJIbI

https://m.edsoo.ru/BLS04WTBS8

XuMuueckuye 3jIeMeHTbl. 3HaKU
(CMMBOBI) XMMHUYECKHX
5JIEMEHTOB

https://m.edsoo.ru/AH3D4DNAX

ITpocThle U C/I0XKHBIE BelljecTBa

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-MOJIEKYJ/ISIPHOE yUeHHe

https://m.edsoo.ru/IMOBJ3QZ5

10

3aKOH TIOCTOSIHCTBA COCTaBa
BellecTB. XUMHUUecKast
¢dopmysia. BaneHTHOCTb aTOMOB
XUMUYECKHMX 3JIEMEHTOB

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

11

OTHOCHTe/nbHasA aTOMHasi Macca.

OTHOCUTeNbHas MOJIEKYJIADHAA
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBast 01151 XUMHUYeCKOT0
37IeMeHTa B COeJMHEHUU

https://m.edsoo.ru/GHV58QMVE

13

KomuuectBo BemjectBa. Mosib.
MouJisipHasi Macca

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

14

dusnueckue U XMuMHUuecKue
SIBJIEHUST. XMMHUeCKast peakKuud

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku U yCa0Busi
MPOTeKaH!sI XUMHUYEeCKUX
peakLuii

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHeHUs1 MacChbl
BellleCTB. XUMHUUECKHe
ypaBHEHUSs

https://m.edsoo.ru/M8DS4IHVM

17

BbruricieHust KoJinyecTBa,
MaccChbl BellecTBa 1o
YPaBHEHUSIM XUMHUUYECKUX
peakLui

https://m.edsoo.rt/LUY9U3EQE

18

Knaccudukaiys XuMuueckux
peakLui (CoeMHeHUs,
pas3/ioXKeHusl, 3aMeLeHus,
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 — yUéHbIMi-
sHIMKAoTIeAnCT. O600IIeH e U
CHCTeMaTH3al[ysl 3HaHUI

https://m.edsoo.ru/P1IWARH3AB

20

KoutpospHast pabota Nel 1o
TeMe «BelljecTBa U XMMUYeCcKre
peakKumn»

https://m.edsoo.ru/ON62SNERU

21

Bosgyx — cmech raszos. Cocras
Bo3ayxa. Kucmopos — syiemMeHT
Y ripocTtoe BeljecTBO. O30H

https://m.edsoo.rt/XONONRN1P

22

dusnyeckue U XMMUUeCcKue
CBOMCTBAa KMCJIOPO/ia (peakiuu
OKuCeHus1, ropenue). [Tonsatue
00 okcuzax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoObI rosTyueHust
KUC/IOpOZia B 1abopaTopuu U
MIPOMBILIEHHOCTH.
[IprMmeHeHre KucI0poja

https://m.edsoo.ru/VJWB6A2RD

24

TerioBoit 3(pdeKT xumMHuuecKon
peaKiyu, MOHSTHE O
TEPMOXUMHUUECKOM ypaBHEHMUH,
9K30- Y SHJ0TEePMUYECKUX
peaKIusax

https://m.edsoo.ru/PNMKJZHKX

25

Tonnueo (HedThb, yroab u
MeTaH). 3arpsisHeHue Bo3/yXxa,
CTIOCOOBI ero MpeAoTBPaILeHus

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

26

[TpakTrueckast pabota Ne 3 110
TeMe «IlonmydyeHue u coObupaHue
KUCJI0PO/ia, U3YYeHHUe 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. HaxoxzeHuve B

npupo/ie

https://m.edsoo.ru/WD392ACWB

28

®du3nyecKre U XuMuyecKue
CBOMCTBAa BOJOPOZaA.
[IprMmeHeHre BogOpOAa

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

29

IToHsiTHE 0 KMCIOTaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

Crioco0bl MoJiyueHust BOAOpO/ja
B aboparopuu

https://m.edsoo0.ru/C9TO9UCIP

31

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

https://m.edsoo0.ru/SS3IWAX33K

32

MonsipHbiii 06bEM ra3oB. 3aKOH
ABorazipo

https://m.edsoo.ru/M3KSO1QDQ

33

Brrunciienust 00néma,
KOJIMUeCTBa BeIecTBa rasa Io
€ro U3BeCTHOMY KOJIHUeCTBY
BeI[eCTBa WK 00BEMY

https://m.edsoo.ru/MXGOY304M

34

BrruncieHuss 00bEMOB Ira30B I10
yYPaBHEHUIO Peaki[ii Ha OCHOBE
3aKOHA 00BEMHBIX OTHOLLIEHUH
rasoB

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

35

dusnyeckue U XMMUUeCKue
CBOVCTBA BO/IbI

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

36

Cocras ocHoBaHuii. [TousTue 00
HMH/MKAaTOpax

https://m.edsoo.ru/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.
Hacpli1ieHHble ¥ HeHachIllleHHbIe
pacTtBopbl. MaccoBast 7011
BellleCTBa B pacTBOpe

https://m.edsoo.ru/MKHXPOFH4

38

[MpakTryeckast pabora Ne 5 1o
TeMe «[Ipurorossienue
pacTBOPOB C ONpe/e/IéHHOU
MacCOBOM /10/71ei paCTBOPEHHOTO
BelljeCTBa»

https://m.edsoo.ru/WXUKPAUOA

39

KoutpospHast pabota Ne2 1o
teme «Kucnopoz. Bomopoa,.
Bopga»

https://m.edsoo.ru/JM7935DRY

40

OKCHABI: COCTaB,
K/accudurKalys, HOMeHK/IaTypa

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

41

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

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

42

OcHOBaHHSI: COCTaB,
K/1accuduKalys, HOMeHK/IaTypa

https://m.edsoo.ru/5U397HUSC

43

[TosyueHvie 1 XUMHUYECKHE
CBOMCTBA OCHOBAHUMI

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsl: cocTas,
KJIacCU(UKalyisi, HOMeHK/IaTypa

https://m.edsoo.ru/Q6U4WEBKY?7

45

[TonyuyeHue u XuMUUeCcKue
CBOICTBA KUCJ/IOT

https://m.edsoo.ru/Z2GCRN45W

46

Comu (cpegHue):
HOMEHKJ/IAaTypa, 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

TOJTy4eHus, XUMAYeCKHe
CBOMCTBA

47

[TpakTryeckas pabora Ne 6.
PeliieHre 3KCriepUMeHTaIbHbIX
3az1a4 1o TeMe «OCHOBHBIE
K/IaCChl HEOPTaHUUECKUX
CoeITMHEeHUM»

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

48

['eHeTUuecKasi CBS3b MEXAY
KJIaCCaMM HeopraHUuueCcKux
coeIMHEeHUMN

https://m.edsoo.ru/YDS6ZRE31

49

O06o011IeHMEe U CUCTeMAaTH3alI[Us
3HaHUU

https://m.edsoo.ru/S7TBUOEEYN

50

KontponbHas pabora Ne3 1o
TeMe "OCHOBHBIE K/1aCChbl
HeOpraHUuueCcKux CoeMHeHuM"

https://m.edsoo.ru/AFA7IDULD

51

ITepBbIie MOMBITKU
K/1accupurKalyyl XUMAUeCKHUX
snemMeHTOB. [loHATHe O Tpymnmax
CXO/JHBIX 3/1IEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Teprognuecknii 3aKOH U
[Tepuioguueckas cucrema
XAMUUYECKHX dyiemeHToB . U.
MengeneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuio/ibl, TPYTITIBL, OATPYIIIBI

https://m.edsoo.rt/NQMWWJIRXN

54

Ctpoenue atomoB. CocraB
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

[Tepuoanueckoii cuctems /1. .
MengeneeBa

56

XapakTeprucTUKa XMMUUeCKOT0
3/IeMEeHTa 10 ero MOJIOJKEHUIO B
[Tepuoanueckoii cucreme [. U.
MenpeneeBa

https://m.edsoo.ru/YIP04OMDX

57

3HaueHue [lepuoanueckoro
3aKOHa /11 Pa3BUTHUS HAYKU U
npaktuku. . . MenzeneeB —
YUEHBIH, Neflaror U rpaxjaHuH

https://m.edsoo.ru/SZD8XEQQP

58

Pe3sepBHbIil ypok. O6061IeHIEe 1
cucTeMaTr3alus 3HaHUM /
Bcepoccuiickas npoBepouHast
pabora

https://m.edsoo.ru/ZCQTRP08Y

59

KontponbHast pabora Ne4 1o
TeMe «CTpoeHue aToMa.
XuUMHUueckas CBA3b» /
Bcepoccutickas npoBepouHast
pabora

https://m.edsoo.ru/FTIZF99WF

60

OJIEKTPOOTpPULIATe/IbHOCTh
aTOMOB XMMHUUYECKHX 3/IeMEHTOB

https://m.edsoo.ru/HZA110ED8

61

WNoHHasg xuMuueckasi CBSI3b

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

62

KoBanenTtHast TMoJIApHAasa
XHUMH4yecCKas CBA3b

https://m.edsoo.rt/EOL3MT2AE

63

KopaneHnTtHas HeroJ/IApHasa
XHUMHUYeCKas CBA3b

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

64

CTrereHb OKUC/IEHUS

https://m.edsoo.ru/RA6CVXM66

65

OKUC/IUTe/NBHO-

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
https://m.edsoo.ru/YIP04OMDX

BOCCTaHOBUTEJ/IbHbIE PedKLIMH

66 OKuUc/IUTe/NMN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/QPS46Z5PU
Pe3epBHbIil ypok. Obo61meHre 1
CUCTE 3a 3 1 110

67 MCTEMATHBAMMS SHARMH 1T 1 https://m.edsoo.ru/4RH7M35NF
TeMe «CTpoeHue aToMa.
XuMuueckasi CBsI3b»
PesepBHbIN ypok. OO00OLIIEHUE U

68 P yp ill 1 https://m.edsoo.ru/7DNRBZ948
CHCTeMaTH3allysl 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/QPS46Z5PU

9 KV/IACC

Ne
n/n

Tema ypoka

Ko/smmuecTBo yacos

Bcero

KoHTpo/bHBIE
padoThI

IIpakTHyeckue
padoThI

Jara
HU3y4eHHUs

JJIeKTpOoHHbIe H(poBbIe
oOpa3oBaTe/IbHBIE PeCypChI

[Teproanueckuii 3aK0OH.
ITepuoprueckas cucremMa
XAMUYEeCKHX 3jieMeHToB /1. U.
MeHngeneeBa

https://m.edsoo.rt/ECRKA90AY

3aKOHOMEpHOCTH B U3MeHeHUN
CBOMCTB XUMHUYECKUX
3/IeMEHTOB MepPBbIX TPEX
I1epro/0B

https://m.edsoo.ru/GNJPEROFB

Knaccugukanys n
HOMeHK/1aTypa
HeopraHUuuYecKuXx BelllecTB

https://m.edsoo.ru/ WTO1WRA2Q

Bup1 xumMnueckoy cBsi3u 1
TUIbI KPUCTA/UTUYECKUX
peLLéToK

https://m.edsoo.ru/UI4Y5CFRV

KonrposnbHast pabota Nel o
TeMe «IloBTOpeHue u
yryiybOieHre 3HaHUH OCHOBHBIX
paszesoB Kypca 8 Kjacca»

https://m.edsoo.ru/J4X87ZN212

Krnaccudukanys XuMuueckux
peakLiii 110 pa3/InyHbIM
TpU3HaKaM

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

[TouaTue o ckopocTn
XMMHUYECKOU peakLUy.

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



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

IToHsTHE O TOMOT€HHBIX U
reTeporeHHbIX peaKluuax

[ToHsiTHE O XMMHUUECKOM
paBHOBecHU. PaKTOPBI,
BJIVSIFOLLME Ha CKOPOCTh
XUMHUUECKOM peakLiiy 1
T10J1I0KeHVe XUMUYeCKOro
paBHOBeCHs

https://m.edsoo.ru/H4FH7NZNM

OKUCTUTeNHLHO-
BOCCTaHOBUTE/TbHbIE peaKlu1

https://m.edso0.ru/648V11026

10

Teopust 3/1eKTPOIMTUUECKON
aucconpaiui. CUibHbIE U
cs1abble 371eKTPOTUTBI

https://m.edsoo.ru/2KCYCLZ16

11

VloHHBIe ypaBHeHHUs1 peakLiii

https://m.edsoo.ru/VN2SBIN1R

12

XuMHUueckue CBOMCTBA KUCJIOT
Y OCHOBaHUU B CBETe
Tipe/iCTaBIeHU 00
3/1eKTPOIUTUUECKOM
JUCCOIMALIAN

https://m.edsoo.ru/8HH81Y VXI

13

XuMHUYecKre CBOMCTBa Cojiell B
CBeTe MpeZicTaB/ieHui 00
3/1eKTPOJIUTUUECKOM
JIACCOIHAI[AN

https://m.edsoo.rt/ETD5QTS4G

14

[TonsiTHe o rUposK3e coneit

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

15

O06o011IeHMEe U CUCTeMAaTH3al s
3HaHUM

https://m.edsoo.rt/FEEIZRMBG

16

[MpakTrueckas pabota Ne 1.
«PemeHuve

https://m.edsoo.ru/7VXTFHIT4



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
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/H4FH7NZNM

SKCIIeprMeHTa/IbHBIX 3aJd4Y»

17

KonrposbHast pabota Ne2 1o
TeMe «JIeKTPOJIUThYeCKast
Jucconuanys. XuMuuyeckue
peakLy B pacTBOpax»

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

18

OO0r11ast XapaKTepuCTUKA
rajioreHoB. XuMnudeckue
CBOMCTBA Ha TipuMepe Xjopa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopoz. ConsiHas
KHCJI0Ta, XUMHAYeCKre
CBOMCTBA, TOJIyYeHue,
NIpUMeHeHne

https://m.edsoo.rt/CWVSHCD2M

20

ITpakTtrueckast pabora Ne 2 110
TeMe «IlonyyeHue consiHOM
KHUCJIOTHI, U3yuyeHue eé
CBOMUCTB»

https://m.edsoo.rt/PVEXIYWEG

21

BbIuric/ieHust o ypaBHEHUSIM
XMUMUUYECKUX PeaKIUH, eciii
OJIMH 13 PeareHToB JjaH B
M30BITKE

https://m.edsoo.ru/4BISH070F

22

OO011jas1 XapaKTepUCTHKA
371eMeHTOB VIA-rpyrirsl

https://m.edsoo.rt/VMWKERSEP

23

AnnotponHble MogudUKaLN
cepbl. HaxoxzieHue cepbl U eé
Coe/IMHeHUM B IPUPO/Je.
X¥MUHYecKue CBOKCTBa Cepbl

https://m.edsoo.ru/CX10EU8PO

24

CepoBofiOpO[, CTPOEHHE,
bu3nyecKre 1 XUMHUUECKHEe

https://m.edsoo.rt/ECGX2B40W



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/VMWKERSEP
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

CBOUCTBa

25

Oxcuppl cepsl. CepHast

KUC/OTa, hu3ndeckre u
XUMUYeCcKre CBOMCTBa,

nipYMeHeHre

https://m.edsoo.ru/ULRFLCHH1

26

XHWMHUUeCKue peakijy,
JieXkalre B OCHOBe
TIPOMBIIIJIEHHOTO Cr1ocoba
TI0JIyYeHHs] CEPHON KUCJIOTHI.
XUMHyeckoe 3arpsisHeHue
OKpY’Karolllel cpefibl
COeJUHEHUSIMU Cepbl

https://m.edsoo.ru/H7FT3NON4

27

Brruncienue MaccoBoi 1011
BBLIXO/Ia TPOJIyKTa peaklyin

https://m.edsoo.ru/HSJE186WN

28

OO0111ast XapaKTepuCTUKA
371eMeHTOB VA-rpymnnsl. A30T,
pacripocTpaHeHue B IPUPO/JE,
¢dusnyeckre U XMMUUYECKHe
CBOVCTBA

https://m.edsoo.rt/WAHRMB976

29

AMMHUaK, ero ¢pusnueckre u
XUMHUUECKHe CBOMCTBaA,
TNoJIyyeHre U IpUMeHeHue

https://m.edsoo.ru/HZAYESF13

30

ITpakTrueckasi pabora Ne 3 110
Teme «[lonyueHne aMmmuaka,
V3y4eHue ero CBOMCTB»

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

31

A30THas KUC/I0Ta, eé
bu3nUecKre U XUMHUeCKHe
CBOUCTBa

https://m.edsoo.ru/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

32

Wcrnonb3oBaHre HUTPATOB U
CoJiell aMMOHUSI B KaueCTBe
MUHepaJIbHbIX YA00peHU.
XUMUYECKOe 3arpsisHeHre
OKpY’Karolllei cpeibl
COeIMHeHUsIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ochop. Okcug docdopa (V)
U ochopHasi KUC/IOTa,
¢busnyeckre U XUMUUECKHe
CBOMCTBa, TIO/TyYeHne

https://m.edsoo.ru/GDQJSO3WP

34

Wcnonb3oBanve ¢ocdatos B
KauecTBe MUHepa/bHbIX
yoOpeHuii. 3arpsis3HeHHe
TIPUPO/HOM cpejibl ocaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yrnepoj, pacripocTpaHeHue B
nipupojie, husnueckue u
XUMHUUeCKUe CBONCTBa

https://m.edsoo.rt/DWOM6SUUL

36

Okcupp! yriaepoga, ux
bu3nueckre U XUuMHUUecKue
CBOMCTBA. JDKOJIOTUYECKUe
1Ipo0JIeMbI, CBSI3aHHBIE C
okcugom yriaepoga (IV)

https://m.edsoo.ri/OXQAPGNCF

37

YrosbHasg KMC/IOTa U eé cou

https://m.edsoo.rt/OHQHDG6IPA

38

ITpakTrueckasi pabora Ne 4 1o
TeMe "[losiyyeHue yrieKucioro
raza. KauectBeHHast peakijus
Ha KapOoHaT-uoH"

https://m.edsoo.ru/G2HZXQGCS8

39

[TepBoHauabHbIE TIOHATHUS 00

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



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

OpraHMY4YeCKHUX BellleCTBdX KdK
0 CoOeMHEeHUAX yrjiepo/ia

40

KpemHuii 1 ero coejiHeHus

https://m.edsoo.ru/75JXNHO0I8

41

[MpakTrueckas pabota Ne 5.
PelrieHuie 5KCriepUMeHTaTbHBIX
3a7iay 1o TemMe «BakHeuIMe
HeMeTaJl/ibl ¥ UX COe/TUHEHUS»

https://m.edsoo.ru/O7E8D0D77Z

42

KonTtposnrHast pabora Ne3 110
TeMe «BakHelIIie HeMeTa bl
Y UX COeJJTHeHUSsI»

https://m.edsoo.ru/S85J9UGH3

43

OO011jas1 XapaKTepUCTHKA
XUMUYECKHX 3JIEMEHTOB —
MeTa/IyIoB. MeTasinueckas
CBSI3b U MeTajInuecKas
KPUCTAa/UTMYeCcKast peréTka.
®u3uyecKue CBOMCTBA
MeTa/lJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XuUMHUUecKue CBOMCTBA
MeTaJl/IoB.
ONeKTPOXUMUUECKHUU PsiJ
HarpsbDKeHUM MeTaslIoB

https://m.edsoo.ru/Z7YRNPAEW

45

OO611re crocobbl MoTyYeHUs
MeTa/i0B. Cri/iaBhl.
BbIunic/ieHusi Mo ypaBHeHUSIM
XUMHYeCKUX PeaKIvid, eciii
OJJUH 13 PeareHTOB CO/IEP>KUT
TIpUMeCH

https://m.edsoo.ru/G54GDQI2D

46

ITonsiTue 0 KOppPO3UKM MeTasJIOB

https://m.edsoo.ru/4FIGDOWOW



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
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/75JXNH0I8

47

[TesiouHbIe MeTaJI/TbI

https://m.edsoo.ru/X1B4BPUW?2

OKCI/I,Z[BI W TUPOKCHUABI HATPUA

48 https://m.edso00.ru/Q4DX0G3U9

Y Ka/us
e/I0YHO3€eMeJIbHbIE MeTaJl/Ibl

49 1 . N https://m.edsoo.rut/REOCDY0K6
— KaJIbLIUi U MarHum
Baxknetliivie coeiHeHUs

50 https://m.edsoo.ru/CJIR96CMZA
KaJTbLUst
O06o006111eHMEe ¥ CUCTeMaTH3al[Hs

51 . https://m.edso00.ru/O5PXGG1BE
3HaHUU
JKécTKOCTE BOJIBI U CTIOCOOBI eé

52 https://m.edsoo.rt/WFEMBFTTTP
yCTpaHeHUst
[MTpakTrueckas pabota Ne 6 o

53 TeMe "JKECTKOCTb BOABI U https://m.edsoo.ru/NF1ROKB8J
MeTO/Ibl eé yCTpaHeHus"

54 AnromuHuM https://m.edso00.ru/9ZJ8RDI1TV
AmMdoTepHbIe CBOMCTBa OKCH/A

55 Gorep A https://m.edsoo.ru/NISKIIOJ5
Y TUJIPOKCH/Ia

56 Kenezo https://m.edsoo.ru/F20NJR5SR
OKcubl, TUIPOKCU/BI U COMU

57 A AP A https://m.edsoo.ru/IRTUBLAMP
xene3a (II) u xxenesa (I1I)
O6o01eHre 1 cuCTeMaTH3aLys

58 Hf 3 https://m.edsoo.rt/NAON6HGKZ
3HaHUM
[MpakTrueckas pabota Ne 7.
PerieHne sKcriepuMeHTaIbHBIX

59 . https://m.edsoo0.ru/ZN7GO0QSMX
3ajiau 1o teme «BakHelime
MeTa//Ibl ¥ UX COeJUHEeHUs»

60 Beruncienus 1o ypaBHeHUsM https://m.edsoo.rt/AYD2HESIY



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/NI5KIIOJ5
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

XUMHAYeCKUX peakiuii, ecyiu
OJJUH W3 peareHTOoB /laH B
130BITKE WK COAEPIKUT
rnpuMecu. BeiuncieHust
MaCCOBOM /10/Id BBIXOZa
TIPO/IYKTa peakivu

O06o006111eHMe ¥ CUCTeMaTH3alL[1s

61 . 1 https://m.edsoo0.ru/BST9VITKOP
3HAHUN
KonrposbHast pabota Ne4 1o

62 TeMe «BakHeHIlie MeTa/Ibl U 1 https://m.edsoo.ru/703C804GN
HX COeZIMHeHUSI»
BeiiectBa 1 Matepuasbl B

63 MOBCeJHEeBHOM XKU3HU 1 https://m.edsoo.ru/OFI32JMTOQ
yeji0BeKa
XUumuryeckoe 3arpsisHeHve

64 . 1 https://m.edsoo.ru/9ANGYEYQI
OKpY>Karolllel cpejibl
Ponb XxUMUU B penlieHUH

65 P 1 https://m.eds00.ru/18Q203Y 28
9K0JIOTUYECKUX MTPo6ieM
PesepBHbIi ypok. O000IIeHNe

66 P yp LL(U 1 https://m.edsoo.ru/DT1BAS5U4
1 CUCTeMaTH3allysl 3HaHUM
Pe3epBHbIi ypok. Ob600OIIeH1e

67 P yp Luu 1 https://m.edso0.ru/P52TJZNXV
Y CUCTeMaTH3arusl 3HaHUM
PesepBHbIii ypok. O000OII[eH1e

68 P P Luv 1 https://m.edsoo.ru/TMK36TJZG
Y CUCTeMaTH3arisl 3HaHUM

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/TMK36TJZG
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




ITPOBEPSAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA

OCHOBHOU

OBPA30OBATEJ/IbHOM ITPOI'PAMMBI

8 K/IACC

Kop
NnpoBepsieMoro
pe3yjbTara

ITpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHsI OCHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero 06pa3oBaHus

1

[To Teme: «IlepBoHauanbHble XUMHAUYECKHE TIOHATUS»

1.1

pPacKpbIBaTb CMBIC/I OCHOBHBIX XWMWYECKUX TIOHATHN: arom,
MoOJIeKyJla, XUMHUECKUI 3JIeMeHT, TPOCTOe BeleCTBO, CJIO)KHOe
BellleCTBO, CMecCh (OJHOpOJHasi W HEeOJHOPO/Hasi), Ba/leHTHOCTb,
OTHOCHTe/IbHAsi aTOMHasi W MOJIeKy/spHasi Macca, KOJMUecTBO
BelllecTBa, MOJIb, MOJISIDHAsi Macca, MaccoBasi ZI0isi XMMHUYeCKOTO
3/IeMeHTa B COeIMHEHUH, MOJIIPHBIA 00BEM, XUMUUeCKast Peakiiys,
KlaccubuKalys  peakluid: peakUdd COeIVMHEHHs, peaki[uu
pa3/IOKeHUs], peakWM 3aMellleHus], peaklUuu oOMeHa, 3K30- U
9H/I0TepMHUYEeCKHe peaKlid, TeryioBod 3¢ heKT peakijuu, pacTBOp,

MaccoBasi 10Jis Bell|eCTBa (TIPOLIeHTHasi KOHLIeHTpalusi) B pacTBOpe

1.2

WJITFOCTPHUPOBATh B3dWMMOCBS3b OCHOBHBIX XHMMHUUECKHX TIOHATUHN U

MPUMEHSATDH 3TH MOHATHUA DU OITMCAHWU BEIIECTB U UX HpeBpaH_IEHI/II;‘I

1.3

HCII0J/Ib30BaTh XUMHUUECKYHO CHUMBOJIMKY AJid COCTABJ/IEHUA d)OpMy'J'I

BelleCTB U yPaBHEHUN XUMUUECKHX peakLyi

1.4

pacKpbiBaTb CMBICT 3aKOHOB COXPaHEHUsI MacChl BeLeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIDHOTO YYeHHUs], 3aKOHa

Asorazpo

1.5

onpenejaTb Ba/JIGHTHOCTb aTOMOB  3/IEMEHTOB B 6I/IHaprIX

COeIMHEeHUSIX

1.6

K]'IaCCI/ICl)I/IL[I/IpOBaTB XUMHYEeCKHEe peaklnu (HO Unciy MU COCTaBy

YYaCTBYHOIUX B peakLUM BellleCTB, 10 TeraoBoMy 3¢hdeKTy)

1.7

BBIUHNC/IATD OTHOCUTE/IbHYIO MOJIEKYJ/IIDHYIO W MOJISIPHYIO MACChI

BeIIeCTB




1.8

BBIUUC/IATE MdaCCOBYHO AOJ/IF0 XMMHUUECKOr'o 3JIeMEHTa I10 (I)OPMYJ'IE

coeJluHeHUs,

1.9

BBIUNC/IATH MAaCCOBYIO JOJIKO BellleCTBd B paCTBOpe

1.10

TIPUMEHSITh €CTeCTBEHHOHAYUYHbIE METO/Ibl [T03HAaHUSI — HaOJTFo/IeHue,
v3MepeHHe, MOJe/MpOBaHUe,  SKCIepUMeHT  (peasibHbIA U

MBbICJIEHHBIN )

[To Teme: «Ba)kHeli1Me Npe/iCTaBUTe/IM HEOPraHUUeCKHX BeIeCTB»

2.1

PaCKpbIBaTb CMBIC/I OCHOBHBIX XHWMHWUYECKHX TIOHSITHIA: OKCH[,

KHC/I0Td, OCHOBAHHKE, COJIb

2.2

orpe/iesisiTb TPUHA/|IE)KHOCTh BEILeCTB K OINpeZie/IEHHOMY KJlaccy

coeJuHeHU 110 popMyiam

2.3

K/1accuuUIMpOBaTh HeOPraHUYeCcKre BelllecTBa

2.4

XapaKTepu3oBaTh (OMUCHIBATH) OOIL[He XUMUYeCKHe CBOMNCTBA
BellleCTB pa3/IMUHbIX K/IaCCOB, MOATBEpK/as ONUcaHue NpUMepaMu
MOJIEKYJIIDHBIX ~ YPaBHEHHMH  COOTBETCTBYIOLIMX  XUMHUECKUX

peakLuii

2.5

IMMPOrHO3MPOBATH CBOMCTBa BelleCTB B 3dBUCHMMOCTH OT MHX
KayeCTBEHHOr'o COCTdBd, BO3MOXXHOCTH IIPOT€KdHUA XUMHUECKUX

HPEBpaLLIEHI/Ii/JI B PA3/IMYHBIX YC/IOBUAX

2.6

C/leIoBaTh TIpaBW/IaM TI0JIb30BaHUSI XMMHUECKOW TIOCYZOH W
nabopaTopHeIM 000pyZOBaHUEM, a TakKKe TpaBUIaM OOpaIleHust ¢
BeIlleCTBAMH B COOTBETCTBUU C WHCTPYKLUSMH T10 BBITOJTHEHHUIO
nmabopaTOPHBIX XUMHUECKUX OIBITOB IO TIOyYeHUI0 U COOMPaHUIO
razoobpasHbIX BelljecTB (BOZOPO/A M KHUC/IOPOZa), TPUrOTOB/IEHHUIO
pacTBOpPOB C OIpeZle/IEHHONW MacCOBOM [l0/ieil  pacTBOPEHHOTO
BeI[eCTBa, TUIAHUPOBATb U MPOBOAUTH XUMHUECKHE KCITePUMEHTHI
10 Pacrio3HaBaHUIO PACTBOPOB IIje/iouel W KHCIOT C TIOMOILLbIO

VMH/WKATOPOB (/1akMyC, (heHON(dTanenH, METUIOPAHX U [IpyTrue)

2.7

MIPOBO/IUTh PACUéThI 10 YPAaBHEHUIO XMMUUECKOU peakLiiu

[To Teme: «Ilepmopnueckuii 3akoH W [lepuopuueckasi cucrema
xumuyeckux seMeHTOB [I. V. MeHngeneeBa. CTpoeHUe aTOMOB.

Xumuueckasi CBsI3b. OKHUC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE peakLmn»

3.1

PaCKpbIBaTb CMBIC/I OCHOBHBIX XMMHUYECKHUX TIOHSATHM: AP0 aTOMa,

5/IEKTPOHHBIM C/I0M aToma, aToMHas opOuTanb, pajIuyC aTroma,




XUMUYecKasi CBsI3b, MOJIIPHasi U HeMoJsipHasi KOBaJleHTHasi CBsi3b,
3/IeKTPOOTPULIATeIbHOCTh, UWOHHasi CBsI3b, WOH, KAaTUOH, aHWOH,

CTerieHb OKHCJ/IEHUA

3.2

KJ'IaCCI/I(l)I/IL[I/IPOBaTb XHUMHU4YeCKue 3/71eMeHThI

3.3

OIUCHIBATh M XapaKTepu3oBaTh TabmuuHyto Gopmy [lepuoanueckoit
CUCTeMbl XWMHUUYECKHX 3/IEMEHTOB: pas/inyarh IOHATUS «IJIaBHas
nogrpymnmna (Arpymnma)» U «rnoboyHas mnoarpynna (Brpymma)»,

«MaJible» U «OO0JIbIINE» rnepuoanl

3.4

packpeiBaTb cMbica Ilepuopunueckoro 3akoHa [I.1A. MeHpjeneesa:
JleMOHCTPUPOBaTb IOHMMaHWe IepUOAUYeCKOM  3aBUCUMOCTHU
CBOWCTB XMMMUECKUX 3JIEMEHTOB OT MX T[OJOXKEeHUs B

[Tepuoguueckoii cucreme

3.5

COOTHOCUTH  0003HaueHWs, KOTOpble UMEHTCI B  Tabmuie
«ITeprognueckass  cucrtemMa XUMHUUeCcKux  snemeHtoB  [.U.
MeHgeneeBa» C YUC/IOBBIMU XapaKTePUCTUKAMM CTPOEHUS] aTOMOB
XUMHUYEeCKUX 37eMeHTOB (cocTaB U 3apsj sjpa, obiee uMCIO

5/IEKTPOHOB U pacripe/iesieHre UX 10 3/1eKTPOHHBIM C/I05IM)

3.6

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

COoeIMHEeHUSIX

3.7

ornpenesaiaTb BUL XAMHUECKOH CBSI3U (KOBaJ'IEHTHaH u I/IOHHaH) B

HEOPradHn4eCKUux CoeJUHEHUAX

9 KJTIACC

Kopg
MpoBepsieMoro
pe3yjbTaTa

ITpoBepsiemMble NpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl 0OCHOBHOT'0 0011iero 006pa3oBaHusi

1

ITo Teme: «BelecTBO U XMMUYECKask peakLvsi»

1.1

PacKpbIBaTh CMBICJT OCHOBHBIX XMMHUECKHUX TOHSTHI: pacTBOP,
3/IeKTPOJIUTBI, HEeJIEKTPOJIUTHI, 3/IEKTPOIUTHYECKas JUCCOLAIS,
peakIvu MOHHOTO 0OMeHa, KaTaju3aTop, XUMUYeCKoe paBHOBeCHe,
obparumbie u HeoOpaTuMbIe peakiuy,
OKUC/TUTE/TbHOBOCCTaHOBUTE/TbHbIE peaKiuy, OKUC/TUTE]Tb,
BOCCTAQHOBHTE/Ib, OKUCJeHHe W BOCCTaHOBJIEHHWe, a/jIOTPOIIHS,

aMCbOTepHOCTb , XUMHUYeCKasd CBA3b (KOBaJ'IEHTHaH, HMOHHaAs,




METaJ'IJ'II/I‘JECKaﬂ), KpUCTA/I/IMYeCKas peLLIéTKa, CIJIaBbl, CKOPOCTb

XUMUYECKOM peakLuu

1.2

W/TFOCTPHUPOBAThL B3dWMMOCBSA3b OCHOBHBIX XUMHWYECKHUX TIOHATUU U

TMPUMEHSATDH 3TU MOHATHUA IMPU OITMCAHWHU BEIIECTB U UX HPEBpaH_IEHI/II‘/JI

1.3

COCTaBJIATb YPaBHEHUS 3JIEKTPOJIMTUUECKOW AUCCOLMALMA KUCIIOT,
11e/I0Yer U COJeM, TOJIHble W COKpAl|EéHHble ypaBHEHUS peakLUu

MOHHOTO 0OMeHa

1.4

PaCKpPBIBATH CYITHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaK]_[I/Iﬁ

TIOCPeZICTBOM COCTaBJIeHUsI 37IEKTPOHHOTO OanaHca 3TUX peakL|i

1.5

MIPOBO/IUTH PACUéTHI 10 YPAaBHEHUIO XMMUUECKOU peakLiiu

ITo Temam: «HemeTanmibl M WX COelMHEHUs» U «MeTasibl U UX

COeIMHEHU

2.1

XapakTepu3oBaTh  (OMMChiBaTh) oO0mMe W crneuyduyeckue
XUMHWYeCKHe CBOMCTBA MPOCTBIX U CIOXKHBIX BEILeCTB, MO[TBePK/Aast
OlMCaHWe TIPUMEpPaMU MOJIEKY/ISPHBIX M HWOHHBIX YPaBHEHUH

COOTBETCTBYHOLUX XUMHWYECKUX peaKuHﬁ

2.2

COCTaBJISATh ypaBHEHHUsI peakLvid, O TBeP KAaroIUX CyllieCTBOBaHHe

FeHeTUUeCKOM CBSI3U MEXAYy BelleCTBaMU PA3/IMYHBIX K/IaCCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEL[eCTB B 3aBUCMMOCTH OT UX CTPOEHUS,
BO3MOXXHOCTH MPOTeKAHUSI XUMUUECKHX MpeBPall{eHui B Pa3/IMUHbIX

YCIOBUSIX

2.4

C/lefioBaTh TIpaBU/aM  TIO/b30BaHUS XMMWUYECKOH TOCY/IoN |
naboparopHeIM 060pyZOBaHNEM, a TakK)Ke TMpaBuUiaM OOpaleHus C
BeIIleCTBAMH B COOTBETCTBUM C HWHCTPYKI[USIMHM T10 BBITIOJTHEHHUIO
71ab0PaTOPHBIX XUMUYECKHX OIBITOB T0 MOJYYEHUIO U COOMPAHUI0

ra3000pa3HbIX BelllecTB (aMMHUaKa W yreK|C/I0ro rasa)

2.5

TPOBOJUTh PEaKLVH, TOJTBEPKJAIOIIMEe KaueCTBeHHBI COCTaB
Pa3/MUHBIX BeIeCTB: PACMO3HABaTh OIBITHBIM ITyTEM XJIOPU/-,
Opomuza, woauz, KapboHaT, Qocdar, cunukar, cynbdar,
T'MJPOKCHUAMOHBI, KaTUOHBI aMMOHWSI, MOHBI U3YUYeHHBIX METaJslIOB,

MPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHUUeCKHX BellleCTB

[To Teme: «XuMus U OKpysKaroljas cpesa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XUMMUecKMx mnoHsaruu: IIJK

BeljeCTBa; KOPpO3us MeTa/1J710B




3.2

MIPUMEHATh OCHOBHBIE OIEpAlMH MBICJUTEbHON JesaTe/IbHOCTH —
aHaJM3 W CUHTe3, CpaBHeHWe, 0000IIeHre, CHCTeMaTU3alHIO,
BbISIB/IEHWE TIPUUMHHO-C/IE[ICTBEHHBIX CBSI3eM — /11 U3YyUeHHsi
CBOHCTB BEILECTB U XUMHUYECKUX DeaKI[Wii; eCTeCTBeHHOHAyUHbIe
METOZbl TI03HaHUsA — HaOJo/IeHre, W3MepeHue, MO/eTMPOBaHUe,

9KCIepuMeHT (peasibHbIN U MbIC/I@EHHBIH )




ITPOBEPAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

8 K/ITACC

Kop

HpOBEpHEMLIﬁ 3JIEMEHT COAePKaHUA

1

HEPBOHa‘-Ia]'IbeIE XUMH4yeckKue 1OoHATHUA

1.1

[Ipegmer xumuu. Ponb X¥MHUM B KU3HU 4eloBeKa. XUMUS B CUCTEMe HayK.
Tena u BeljecTBa. Pr3nUecKue CBOMCTBa BeleCTB. ArperaTHoe COCTOSIHUE

BelI|eCTB

1.2

[ToHsiTHE 0 MeTo/[aX MO3HaHUS B XUMUU. UnCThIe BelrjecTBa U cMecH. CriocoObI

pa3aejeHus cMmecei

1.3

ATOMBI U MO/JIEKY/JIBI. Xumuueckre 37eMeHTbl. CHMBOBLI XUMUUECKUX

5/1eMeHTOB. [IpocTble U CI0)KHBIe BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YYeHre

1.4

Xumuueckasi popmysia. BaseHTHOCTb aTOMOB XMMHUUECKUX 3/1eMEHTOB. 3aKOH
IIOCTOSIHCTBA  CocTaBa  BellecTs. OTHocuTesbHasg aTrOMHas — Macca.
OtHocuTenbHasg MoOJIeKy/sipHasi Macca. MaccoBast [0/l XMMHYeCKOro

3JIEMEHTa B COeJMHEHHNH

1.5

KomuuecTBo BemectBa. Mosib. MosisipHasg mMacca. B3aumMocBs3b KOMMUeCTBa,
Macchl M UMC/la CTPYKTYPHBIX eJUWHHUL] BemlecTBa. Pacuétbl mo dopmynam

XUMHUYEeCKHX COQ,E[I/IHEHI/II\/JI

1.6

du3nueckre U XMMUUYeCKUe SIBJIeHUsl. XUMUUecKasi peaklivsi U eé MpH3HaKu.
3aKOH  COXpaHeHMs ~ MacChbl  BelllecTB.  XHWMHYeCKHMe  ypaBHEHWUS.
Knaccudukanysa  XUMUUeCKUX — peakiui  (COeiMHEHUs,  Ppa3/iOXKeHus,

3amertieHusi, 0OMeHa)

1.7

XUMHUUECKUM 3KCIepUMEeHT: 3HaKOMCTBO C XUMMWUYECKOW MOCYZAOH, C
npaBUIaMy pabOTHI B 1aOOPAaTOPUH U TIpUéMamMu oOpaltieHust C 1abopaTOPHBIM
obopyioBaHHEM, HW3yuyeHHe W OMUCaHWe (U3MUECKUX CBOKMCTB 00pasijoB
HEOpraHWYecKuX BellecTB, HaOmofeHue (usnyeckux (TIaB/ieHWe BOCKa,
TasiHUe JIb/ja, paCTUpaHye caxapa B CTYIIKe, KUTIeHHe Y KOHZleHCalysl BOZbl) U
XVUMHYeCKUX (ropeHWe CBeuM, I[IpOKa/MBaHWe MeJHOW IPOBOJIOKHY,
B3aMMO/IEMICTBHE MeJjla C KHUC/JIOTOM) SIBJIeHWM, HaO/MI0/eHHe W OIMCaHHe
MPU3HAKOB TMPOTEeKaHWA XWMHUUYECKHMX PpeakLUi (passjiokeHue caxapa,
B3aUMO/IEHICTBYE CEPHOM KUCIOTBI C XJIOpUAOM Oapusi, pa3/ioyKeHHe

ruapokcuia Megu(1l) npu HarpeBaHUM, B3aUMOJIEMCTBYE yKejie3a C PACTBOPOM




com megu(Il), n3yuenue crioco6oB paszesieHust CMecei (C MOMOIIbI0 MarHUTa,
¢bunbTpoBaHUe, BbITapUBaHUe, AUCTU/ISALIMS, XpoMaTorpadus), poBeeHre
OUMCTKM TIOBapeHHOW CO/M, HaO/IO/IeHMe W OIMUCAaHWe pe3y/bTaToB
MIPOBe/IeHUsI OTbITa, UI/IFOCTPUPYIOLIEro 3aKOH COXPaHeHUs1 MacChl, CO3/jaHue

Mozesieid MOieKy (11apOCTep>KHEBBIX)

Bakneiiime MpeacTaBUTe/IM HEOPraHNMYeCKUX BeleCTB

2.1

Bo3gyx — cmech rasos. CocrtaB Bo3gyxa. Kuciopos — s/1eMeHT U MpoOCToe
BelllecTBO. Haxo)KeHre KUC/Ioposa B Mpupoje, pusnyeckue U XUMUYeCcKue
cBoticTBa (peakiuu ropenus). Okcugpl. [TpumeHeHue kucaopoza. CrocoObl
ToJTyueHUst KUCIOpoAa B abopaTopuy M TPOMBILITIEHHOCTH. KpyroBopor

Krcnopoza B npupoge. O30H — anaoTponHas MoguduKaus KUCI0poa

2.2

TeryioBoi 3¢¢deKkT XUMHUeCKOW peakLMd, TepMOXMMHUUECKHe ypaBHEeHUS,
5K30- ¥ HJ0TepMUYecKre peakluu. TOM/IMBO: Yyroib U MeTaH. 3arpsisHeHue

BO3/lyXa, yCHU/IeHe TIapHUKOBOTO 3¢ ¢eKTa, pa3pylieHre 030HOBOTO C/I0sT

2.3

Bogopoa — anemMeHT 1 mpocToe BelriecTBO. HaxoxkzeHre BOAOpO/a B IPUPO/IE,
busrueckie W XWMHUECKHWEe CBOMCTBA, TPUMEHEHHWe, CIOCOOBI TOTyUeHUs.

Kucnotse! 1 coma

2.4

MornsipHbiii 06BEM ra3oB. PacuéThl 110 XMMHUYECKHUM ypaBHEHHSIM

2.5

@dusuyeckue CcBoMCTBa BOAbl. Boga kak pactBopurens. PacTBOpEL
HacelmienHble ¥ HeHacChbIlL[eHHbIe PAaCTBOPLI. PaCTBOPUMOCTS BelleCTB B BOJe.
MaccoBasg [onig BellecTBa B pacTBope. XWMHYeCKHMe CBOMCTBA BOJbI.
OcHoBaHus1. Posib pacTBOpOB B NpUpOJZie M B XKU3HU uejioBeKa. Kpyrosopor
BOAbl B Ipupofie. 3arpsi3HeHWe TMpUPOJHBIX BOJ. OXpaHa M OUYMCTKA

MIPUPOJHBIX BOJ,

2.6

Knaccudukaiys HeopraHudeckux coefvHeHuid. Okcuibl. Knaccudukaiiys
OKCHJIOB: coJjieo0Opa3yroiie (OCHOBHBIE, KHC/IOTHBIE, aMdoTepHble) U
HeconeobOpa3yromue. HomeHk/1aTypa OKCHOB. PU3NUeCKHe U XUMHUUECKHE

CBOMCTBA OKCH/OB. HOHy‘JEHI/Ie OKCH/O0B

2.7

OcHoBanus. Kraccudukalyss OCHOBaHMIA: IIENIOUM W HepacTBOPUMBIe
ocHoBaHus1. HoMeHK/1aTypa ocHoBaHuH. ®uU3nuecKue U XUMUYeCKre CBOMCTBA

ocHoBaHwuii. [losyueHrie OCHOBaHUM

2.8

Kucnotsl. Knaccugukauysa kucinor. HomeHnknarypa kucnot. dusuueckve u
XMMUYEeCKHe CBOWCTBAa KUCJIOT. Psij akthBHOCTH MetaiioB H.H. Bekerosa.

[Tonyuenue KucioT

2.9

Comm. HomeHknarypa coneii. du3nyeckde U XMMHAYeCKHe CBOWCTBA COJIEH.




[Tonyuenue cosei

2.10

I'eHeTHUecKas CBSI3b MeXAy Ki1daCCdMHU HEOPraHUYeCKHX COG,Z[I/IHEHI/If/'I
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XVMMUYeCKUil JKCIIepUMEHT: KauyeCTBEeHHOe OImpejiefieHde  COZep KaHUst
KHCJIOPOJiA B BO3yXe, MOaydYeHHe, coOMpaHye, paclio3HaBaHUe W U3ydeHHe
CBOMCTB KMCJIOPO/ia, HAab/TI0/ieHre B3auMO/IeNCTBYS BellleCTB C KUCIOPOZAOM U
yCJIOBUSI BO3HUKHOBEHUS U MpeKpallleHus TopeHus (ToXkapa), 03HaKOMJIeHue C
oOpa3llaMy OKCH/IOB U OIMCaHWe MX CBOMCTB, TOJy4yeHHe, coOupaHue,
pacrio3HaBaHUWe U M3yueHHe CBOMCTB BOJopoJa (ropeHue), B3auMo/elCcTBre
BOJOpOAA C OKCHJOM meu(1) (BO3MOXXHO WCII0/Ib30BaHue
BH/leOMaTepHasioB), Hab/oJeHre 0OpaslioB BelljeCTB KOJIMYeCTBOM 1 MoJib,
UCcc/ieioBaHe  OCOOEHHOCTeH  PACTBOPEHHWsS  BEIIeCTB € Pa3/InYHOU
pPacTBOPUMOCTBIO, TIPUrOTOBJIEHWE DACTBOPOB C OMNpe/ie/IEHHOM MacCOBOM
Jlojieli pacTBOPEHHOTO BellleCTBa, B3aUMOJENCTBUE BOJAbI C MeTajjlaMu
(HaTpyeM U KajbleM) (BO3MOXXHO MCIOJIb30BaHUE BHUAEOMAaTepuasoB),
orpeziejieHMe pacTBOPOB KUCJIOT U IIjeJioueld C TMOMOILbI0 HWHJUKAaTOPOB,
ucciaesoBaHre 00pa3lioB HEOPraHWYeCKHWX BeIIeCTB pa3/lMYHBIX KJ/IACCOB,
Hab/mofleHe W3MeHeHUsI OKPACKM WHJWKAaTOPOB B pacTBOpax KHC/IOT U
esioueld, usyueHve B3aumogeiicteusi okcuga meau(Il) c pactBopom cepHoi
KUCJIOTBI, KHCJIOT C MeTa/l/laMM, peaki[uii HeWTpanu3aluu, ToyueHue
HEpPACTBODUMBIX OCHOBaHWM, BbITeCHEHME OJHOT0 MeTa/ula JApYyTUM U3
pacTBopa COJY, pellieHre KCIIePUMeHTaIbHBIX 3a/lau 1Mo TeMe «BakHelive

KJIaCChl HEOPTaHUUECKHX COeMHEHN»

[Tepuoaunueckuii 3aKoH U Ileproanueckas cucTeMa XMMHUUECKUX 3/1eMEHTOB
O.N. MenpeneeBa. CTpoeHre aTOMOB. XUMHYecKasi CBsi3b. OKUC/IUTE/IbHO-

BOCCTaHOBHTEJ/IbHbIE DPedKIINH

3.1

[lepBble MOMNBITKM K/aacCU(UKALMM XMMHUYeCKHUX 3j1eMeHTOB. [loHaTue o
IpyMIax CXOJHBIX 371eMeHTOB (Ije/IOUHble U 1{eJI0UHO3eMe/IbHble MeTaslbl,
rajoreHbl, WHepTHbIe Ta3bl). JJeMeHThl, KOTOpble 00pa3yioT amM¢oTepHbIe

OKCH/IbI U TUAPOKCUIbI

3.2

[Tepuoguuecknii 3akoH. Ilepuoguueckass cucTemMa XWMHUECKUX 3/IEMEHTOB
OU. MengeneeBa. KopoTkonepuojHasi W [JJWHHONEPUOJHasi (POPMBbI
[Tepyoanueckoid cucTeMbl XUMUUeCKMX 3nemeHToB [.M. MeHzeneeBa.
[Tepuoabl 1 rpynmbl. @U3NUECKUM CMBIC/I TOPSIKOBOIO HOMEpPA, HOMEpPOB

nepuo/ia v rpynibl 37ieMeHTa

3.3

Crtpoenue atoMoB. CoCcTaB aTOMHBIX sifiep. MI30Tormbl. DneKTpoHbl. CTpoeHue




5JIEKTPOHHbIX 000/10ueK aTOMOB IepBbIX 20 XUMHUECKMX 3/1eMEHTOB
[Tepnopnueckon cuctems! [1.V1. MengeneeBa. XapakTepucTHKa XUMHAYECKOT'O

371eMeHTa 110 ero rnosioxkeHuto B [lepuoguueckoii cucreme /1.11. MeHeneeBa

3.4

33KOHOMEPHOCTI/I HU3MEHEHUA paguyCa daTOMOB XWMHWUYECKUX 3JIEMEHTOB,
MeTa/VINUeCKUX UM HeMeTa/l/IMYeCKUX CBOMCTB II0 rpymnmnamMm H" IepuoaM.
3HaueHMe HepI/IO,Z[I/IquKOFO 3dKOHAd U HepHOAquCKOﬁ CUCTeMbI XUMHUeCKHUX

3/1eMEeHTOB /Il pa3BUTHSI HayKu U npakTuku. .M. MeHeneeB — yuéHbll U

rpaklaHH

3.5

Xymuueckass CBsI3b. KoBaneHTHas (HOJIHpHaH nu HeHO]'IHpHaH) CBA3b.

BJIEKTPOOTPI/IL]EITEIIBHOCTI) XUMHUECKUX 3/1eMeHTOB. IoOHHasi CBSI3b

3.6

Crenenb okucaeHus. OKMC/IUTe/TbHOBOCCTaHOBUTETLHEIE peaKLuu. HpOL[ECCbI

OKHCJIEHUSI U BOCCTaHOBAeHUSI. OKHUCIUTENIN U BOCCTaHOBUTE/IN

3.7

XUMHUYeCKU SKCIIepUMEHT: H3ydeHue 00pa3ljoB BeIIeCTB MeTa/UIOB |
HeMeTasl/IoB, B3aMMO/IeHCTBHe T'MJPOKCH/A LIMHKA C pacTBOpaMU KUC/IOT U
11le/104eid, IpoBe/ieHHe OMbITOB, WIHOCTPUPYIOIIMX ITPUMePbl OKUCIUTETbHO-

BOCCTAHOBHTEJ/IbHBIX peaKL[I/Iﬁ (FOPEHI/IE, peaKlMKn pa3/I0KeHUH, COE,E[I/IHEHI/IH)

9 K/IACC

Kopg

HpOBEpHEMbIﬁ 3JIEMEHT COAePKaHHUA

BemectBo 1 xuMnueckas peakuus. [loBropenue

1.1

[Tepuoanueckuii 3akoH. [leproguyeckass cuCcTeMa XUMHYECKHX 3J1eMEHTOB
O.1. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MeHeHWH CBOMCTB
XVMUUYeCKHUX DJIEMEHTOB TepBbIX TPEX IepUOJO0B, Kajvsd, KaJbLUs U UX
COeIMHEHUM B COOTBETCTBUM C T0JIO’KeHWeM 3jieMeHTOB B [leproauueckoit

CHUCTeME U CTPOEHHEM MX aTOMOB

1.2

CTpoeHuve BellecTBa: BHU/IbI XUMUUECKOW CBs3U. THUIbI KPUCTaLTUUeCKUX
pelIETOK, 3aBUCUMOCTb CBOMCTB BellleCTBa OT THUIA KPUCTA/JIMUeCKOU
pelféTKU U BHUJAa XUMHUeCKOW CBs3u. Kraccudukaiusi ¥ HOMeHK/aTypa
HeopraHhuecKux BelecTB (MeXAyHapoAHasi U TpUBHa/bHas). XHUMUUECKUe
CBOMCTBA BeLECTB, OTHOCSIIUXCS K pa3/lMYHbIM KjlacCaM HeOopraHM4eCKUX

COEAHHEHHﬁ, reHeTruyecCkas CBA3b HeOPraHMYeCKUX BelljecCTB

1.3

Knaccudukarys XuMyuuecKrx peakL{yii 10 pa3/IMYHbIM MpYU3HaKaM (110 YUCIy U

COCTaBy YyuaCTBYIOIIMX B peaKIMM BelIeCTB, MO TersioBoMy 3¢dekrty, 1o




M3MEeHEHMIO CTeleHel OKUC/IeHUs] XMMHUEeCKUX 3/1eMEeHTOB, 10 06paTHMOCTH,
M0 y4YyaCTHIO KaTaiusaTopa). OK30- M SHJOTepMUYeCKHe peaklivy,

TEPMOXUMHNYECKHE YDABHEHUS. ITousTHe 0 CKOpPOCTH XUMHUECKOU peakuun

1.4

ITousaTue o6 O6paTI/IMbIX n HeO6paTI/IMbIX XUMHWYECKUX DeaKlUAX. ITonsiTue o
FOMOI€HHbIX W TeTEePOreHHbIX peaKlHusax. IloHsiTue 0 XUMHWUYECKOM
PaBHOBECHMU. (DaKTOpr, B/IMAOIIHME HAd CKOPOCTb XUMHUECKOH peakunn "

IMOJIOKEHHEe XUMHUUYECKOI'o paBHOBECHA

1.5

OKHMC/UTeIbHO-BOCCTAHOBUTEIbHbIE  peakldy,  3JeKTPOHHbIM  OamaHc
OKUCJINTeIbHO-BOCCTAHOBUTEIbHOM  peakuy. CocTaBjieHWe ypaBHeHWH
OKMC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIX peaklUii C HCI0/Ib30BaHHEM MeToza

3/IEKTPOHHOTO OasaHca

1.6

Teopusi 371€KTPOIUTAYECKON AUCCOIUALIMU. DNEKTPOJIUTHI U He3JIeKTPOJIUTHI.
KartroHbl, aHMOHBI. MeXaHW3M JUCCOL[MAI[MK BEIl[eCTB C pa3/TMYHbLIMU BUIaMU
XuMU4eckol cBs3u. CremneHb Auccouyayin. CHIbHBIE U Cl1a0ble 37IeKTPOJTUTHI.
Peakijuy MOHHOTO 0OMeHa. Y C/IOBUS MMPOTEKaHUs peakiivii HOHHOTO 0OMeHa,
MOJIHBIE M COKpAIl[éHHble MOHHBbIE ypaBHeHMs peakiuii. CBOMCTBa KHCJIOT,
OCHOBAaHMH U CO/Mell B CBeTe TIPeJCTaB/IeHUH 00 3IeKTPOIMTHYECKOH

Javcconyanyy. KauectBeHHbIe peakijuu Ha MOHBL. [ToHsITHE 0 TH/IpOJK3e Cosleit

1.7

XUMHUYECKMM SKCIIEPUMEHT: 03HAaKOMJIEHHE C MOJeIsIMH KPHCTa/JTAYeCKUX
pelléTOK HeopraHWyecKuX BeIecTB — MeTa/UIOB U HeMeTas/uloB (rpadurta u
aziMasa), CJI0KHBIX BeIeCTB (X/IOpyJa HaTpHsl); UCC/IeZloBaHUe 3aBUCMMOCTH
CKOPOCTH XWMWYECKOW peaklUd OT BO3/€HCTBHS Ppa3UUHBIX (HaKTOPOB;
WCCeJoBaHUe — 3/IeKTPOTIPOBOAHOCTH  PAacTBOPOB  BeleCTB,  Mpoijecca
JUCCOLMAlMA  KMUCJIOT, Iie/ioueid u cosied (BO3MOJKHO MCIIO/Ib30BaHHe
BU/IeOMaTepPHUaiOB); TIPOBe/IeHHe OIbITOB, WIIIOCTPUPYIOLIUX TIPU3HaKU
TpPOTeKaHUs peakiiii FOHHOT0 oOMeHa (0Opa3oBaHe 0Ca/IKa, BbiZie/ieHue Ta3a,
obOpa3oBaHue BOJbl); OIBITOB, WUJUTFOCTPUPYIOIIUX TPUMEPhI OKUC/IUTE/TEHO-
BOCCTAaHOBUTE/THHBIX peakiluii (ropeHue, peaki[iy pa3ioKeHUs], COeIMHEHNs);
pacrio3HaBaHWe HEeOPraHWYeCKWX Bel[eCTB C TOMOIIbI0 KaueCTBEHHBIX

peaKqu/'I Ha WMOHBLI; pelieHre SKCIIEPUMEHTAJ/IbHBIX 3a/id4

HewmeTanne! u ux CcoearHEeHUsA

2.1

OOijasi  xapakTepucThKa ranoreHoB. OcOOeHHOCTHM CTPOeHHsI aTOMOB,
XapakTepHble CTereHW OKuciaeHus. CTpoeHWe W (U3UUecKre CBOWCTBA
MPOCTBHIX BeIeCTB — rajioreHoB. XUMHYeCcKhe CBOMCTBA Ha IMpUMepe XJjiopa

(B3aMMO/JielicTBME C MeTasylaMU, HeMeTa/lJlaMH, 1jesiouaMu). XJI0pOBOZOPO/I.




ConsiHasi KUC/IOTa, XMMHYeCKHMe CBOWCTBA, IIOMyueHHe, TpUMeHeHHe.
[eticTBre Xj0pa ¥ XJIOPOBOZOpPO/ia Ha OpPraHM3M YesiOBeKa. BaskHelirve

XJIOpUAbI U UX HaXO0XeHWe B IIpUpoje

2.2

OOb1iasi xapakTepucTuka 37eMeHTOB VIA-rpynmbl. Oco6eHHOCTU CTpPOeHUst
aTOMOB, XapaKTepHble CTereHu oKucaeHus. CTpoeHue U (pu3nueckue CBOMCTBA
MPOCTHIX BeIeCTB — KHUCIOpPOJa U Cepbl. AJIOTPOIHbIe MOAUGDUKALIUN
KHUCJIOpo/ila U cepbl. XUMUUeCKre CBoWcTBa cepbl. CepoBOJOpO/, CTPOEHHE,
¢usnyeckre M XUMuueckre CBOWCTBA. OKCH/BI Cepbl Kak Ipe/CTaBUTeIN
KUCJIOTHBIX OKCHZI0B. CepHasi KUC/IOTa, (pr3nuecKrie U XUMUYeCKre CBOMCTBa
(oO1re KakK Mpe/iCTaBUTE S Kjlacca KUCIOT U crielddudeckye). XUMAYeCcKre
peakiyy, Jie)kalljie B OCHOBe MPOMBILLIJIEHHOT0 Criocoba rosiyueHusi CepHoi
KUCIOTHI. [IpuMeHeHue. Conu cepHOM KUC/IOTHI, KaueCTBeHHasi peaklids Ha
cynbdar-uoH. HaxoxjeHue cepbl U eé coeZJMHEeHUI B Mpupoje. XUMHUUeCKoe
3arpsi3HeHHe OKpY’Karollel cpefibl COeJMHEeHUsIMU Cepbl (KUC/IOTHBIE 0XK/IH,

3arpsi3HeHHe BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero MpejoTBPALeH ST

2.3

OOmiasi xapakrepucTuka 3meMeHTOB VA-rpynmbl. Oco0eHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble CTereHu OKUCIeHusl. A30T, pacrpocTpaHeHHe B
rpupoze, pusnyeckure U XMMUUecKue cBoiictBa. KpyroBopot a3ota B mprpo/e.
AmMMMak, ero Qusnueckue W XUMHUECKHMe CBOMCTBa, To/iyueHUe U
npuMmeHeHre. Coid aMMOHUsSA, UX (U3NUeCKWe U XHUMHYecKue CBOMCTBa,
npuMeHeHHe. KauecTBeHHasi peakiiyisi Ha MIOHbI aMMOHUs1. A30THasi KUC/IO0Ta, eé
royiyueHve, Gusnyeckrie ¥ XUMHUUeCKHe CBOMCTBaA (0011[1e KaK Mpe/iCTaBUTe st
Kjlacca KUOIOT U crenuduueckue). Vcrnonb3oBaHWe HUTPATOB U coJieid
aMMOHUsI B KaueCTBe MHHepasbHbIX yJ00peHuil. XUMHUUecKoe 3arpsi3HeHHe
OKpY>Katollleil cpefibl COeJUHEeHUsIMU a30Ta (KUC/IOTHbIE [JOXK/U, 3arpsis3HeHue

BO3/lyXa, [IOYBBI ¥ BOJOEMOB)

24

®docpop, annorpornHeie MogupUKaLu ¢pocdopa, pusnueckre U XUMUYeCKue
cBoiictBa. Okcup docdopa(V) u dochopHas kucnora, ¢usnueckue Hu
XUMUYeCKHe CBOICTBa, rosiyueHue. Vcronb3oBaHue ¢ochaToB B KayecTBe

MHUHepaJIbHBIX yA00peHui

2.5

OO61mass XapakTepucTika 371eMeHTOB IVA-rpynmbl. OcOOeHHOCTH CTPOeHUs
aTOMOB, XapakKTepHble CTelleHU OKUC/IeHUs. YIJIepoZi, a/lJIOTPOIHbIe
MoJW(UKaLMK, pacrlpoCcTpaHeHWe B TpUpojie, (U3NYecKue U XUMUYecKue
cBoiictBa. Aficopbrms. KpyroBopot yriepoga B ipupoge. OKcupl yrieposa,
¥X (pU3MUeckue ¥ XMMHUYeCKue CBOWCTBA, /IeMCTBHE Ha >KUBble OPraHU3MBbI,

MoJiy4yeHre v rpuMeHeHHe. ODKOJIOTUYeCcKue HpO6J’I€MI)I, CBsA3daHHEIe C OKCHU0M




yrnepoza(IV); rumoresa rino6anbHOrO MOTeIUIEHWs KAUMaTa; NapHUKOBBIN
5(QQeKkT. YrospHas KHUCIOTa U €€ Coau, uUX (u3nyeckrue U XUMHUYeCKHe
CBOWCTBa, MojlyueHue U npuMeHeHue. KauecTBeHHasi peakiysi Ha KapOoHar-
noHbl. Vicnonb3oBaHre KapOOHATOB B ObITY, MeJULIMHE, TIPOMBIIIEHHOCTH U

CeJILCKOM XO3dUCTBe

2.6

[TepBOHaua/bHBIE TIOHATHS 00 OPraHUYeCKUX BeIIeCTBaX Kak O COeAMHEeHUsIX
yriaepoja (MeraH, 3TaH, STWIEH, alleTW/IeH, 3TaHOJI, IVIMLEPUH, YKCyCHas
Kuciota). VIx coctaB U xumuueckoe ctpoeHue. [loHsiThe o Ouomornuecku
BaKHBIX BelL[eCTBaX: )KUpaX, Oesikax, yrieBojlax — W MX pOJU B >KU3HU
yejioBeKa. MarepuasbHOe €JIWHCTBO OpraHUYeCKUX W HeopraHuyeckKux

coeIMHEeHUM

2.7

KpeMHuwuii, ero ¢usnuecke W XWUMHYECKHe CBOWCTBA, TIO/lyueHHe W
npumeHenue. CoejuHeHUsI KpeMHUsI B mipupoje. OOliue npecTaBieHust 00
okcuzie kpemuusi(IV) v KpemHMeBo KrcaoTe. CUMMKAThI, KX UCTI0/Ib30BaHIE B
OBITY, MeIULMHE, TIPOMBIIILIEHHOCTH. BaXKHelillie CTPOUTe/IbHbIe MaTepPUaIb:
KepaMUKa, CTEeK/I0, I[eMeHT, 0eToH, »keye300eToH. [Tpobsiembl Ge3omacHOro

HCII0J/Ib30BdHHA CTPOUTE/IbHBIX MaT€PKUAJ/IOB B HOBCEAHEBHOﬁ JKU3HH

2.8

XUMHYeCKUM 5KCIIePUMEHT: H3yueHHe 00paslioB HeopraHW4yeCKuX BelecTB,
CBOMCTB COJISHOM KWC/IOThI; MPOBeJjeHre KaueCTBEeHHbIX Peakl[Mi Ha XJIOpUJ-
WOHbI W Habmo/leHre TIPU3HAKOB WX TPOTEKaHUs; OIBbIThI, OTpakarolye
(usnyeckre U XMMUYeCKHe CBOMCTBA raJloreHoB U UX COeJUHeHUH (BO3MOXKHO
HCII0/Ib30BaHUE BUJEOMATepHasioB); O3HAKOM/IeHHe C o0pasljamMy XJI0pHZOB
(rasloreHu/I0B); O3HaKOMJIeHMe C ofpasliaMM cepbl U €€ CcoefUHeHUsIMU
(BO3MOXKHO HCII0/Ib30BaHME BHU/IeOMaTepUasioB); HaO/MoJeHre Tporecca
o0yryiMBaHus caxapa IoJ, JeliCTB1eM KOHLIeHTPUPOBaHHOM CepHOI KHC/IOThI;
M3yueHre XUMHUECKUX CBOMCTB pa30aB/ieHHOW CEPHOM KUCJIOTHI, IPOBe/ieHre
KaueCTBeHHOW peakLMM Ha Cynb(aT-uoH W Hab/oJeHWe TpU3HaKa eé
TPOTeKaHus1; 03HaKoMJ/IeHHe C (hH31ueCKMMH CBOMCTBaMHU a30Ta, ocdopa 1 ux
coefivHeHUH (BO3MOJKHO WCIIO/Ib30BaHHE BH/leOMaTepUasoB), obpa3uamu
a30THBIX U (hochOopHBIX yA0OpeHuid; monyueHre, COOMpaHye, paclio3HaBaHUe U
V3yuyeHue CBOWCTB aMMHakKa; IpOBeJleHHWe KaueCTBEHHBIX peaklUid Ha HOH
aMMOHMA M (ochaT-uOH ¥ U3yueHHe TIPU3HAKOB UX IIPOTeKaHus,
B3aUMO/IefICTBUE KOHLIEHTPUPOBAHHOM a30THOM KUC/IOThI C MeJ[bI0 (BO3MOKHO
WCII0/Ib30BaHMEe BUJEOMaTepuasoB); M3ydyeHHe Mojesell KpUCTa/yInyecKux
pelléTOK anMasa, rpagura, (QysnaepeHa; O03HaKOM/EHWe C IPOLeCCOM

azicopOIK pacTBOPEHHBIX BEI[eCTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




MpOTHUBOTrasa; roJyiyueHWe, cobrpaHue, pacrio3HaBaHUe W U3yueHUe CBOWCTB
YIJIeKUC/IOTO Ta3a; TPOBe/leHHe KaueCTBEHHBIX peakluii Ha KapOoHaT-
CWIMKAaT-MOHbl U M3yYeHHe TMPH3HAKOB MX IIPOTEKaHWs; O3HAKOMJIEHHE C
MPOAYKIMeN CUTMKATHOW MPOMBIILJIEHHOCTH; pelleHue 3KCIepuMeHTalbHbIX

3a4/1a4 110 TeMe «BakHelime HeMeTa/lJIbl ¥ UX COoeIMHEHU»

MeTannel ¥ UX CoearMHEeHUA

3.1

OO0111ast XapaKTePUCTUKA XUMHUUECKUX 37IEMEHTOB — METa/I/IOB Ha OCHOBaHUM
UX TIoNoKeHUs1 B Ilepuoguueckoli cucTeMe XWMHUUeCKUX 3jeMeHTOB [I.U.
MeHnjeneeBa u cTpoeHus1 aToMoB. CTpoeHre MeTa/u10B. MeTa/uiiueckas CBsI3b
M MeTal/iMuyeckas KpUCTa/yinyeckasi peluéTKa. OIeKTPOXUMHUYECKUH psf

HarpsDKeHUH MeTasljIoB

3.2

du3nyeckre U XUMUUYECKHe CBOMCTBa MeTasioB. OOIye Crioco0bl MoTyyeHust
MeTaslIoB. [IOHSTHE O KOPPO3UM METa//IOB, OCHOBHBIE CITOCOOBI 3aIUThI UX OT
Koppo3uu. CriiaBblI (CTastb, Uyr'yH, AHOPATIOMUHUM, OPOH3a) U UX TIPUMEHEHHe

B 6BITy " TIPOMBIIIJIEHHOCTH

3.3

[IlenouyHble MeTanbl: MojioKeHWe B [leprojuueckol CUCTeMe XMMHYeCKUX
snemenToB [I.J1. MeHzienieeBa; CTpoeHUe UX aTOMOB; HaXOXK/eHUe B IIPUPO/e.
dusnyeckre U XMMUUeCKHe CBOMCTBA (Ha mpUMepe HaTpus U Kanust). OKCUbI
Y TUAPOKCU/BI HATpus U Kanus. [IpumeHeHMe 111eJIOUHBIX MeTa/VIOB U MX

CoeJIMHEeHUM

3.4

[[lesiouHO3eMeNbHBIE MeTa/Ulbl MarHUM U KaJbLUM: TOJIO)KEeHUe B
[Tepuosnueckold cucTeMe XuUMUUYecKUx 3jemMeHTOB [I.V. MeHjeneeBa;
CTPOEHHEe MX aTOMOB; HaxOoXAeHWe B rnpupoje. Pusnueckue U XMMUYECKHe
CBOMCTBA MarHusi U Kajblivs. BakHellllve coeguHeHHUs KasjbLys (OKCHUZ,

THIPOKCHUZ, cOnH). ZKECTKOCTD BO/IbI U CITOCOOBI €€ yCTpaHeHUsT

3.5

AmomuHui: niosioxkeHue B [leprouueckoil crcTeMe XMMUUECKUX 371eMEHTOB
O.U. MeHpeneeBa; CTpoeHMe aToMa; HaxoK[eHue B npupoge. dusmueckve u
XUMMUeCKWe CBOMCTBa a/moMuHUsA. AMOTepHble CBONCTBA OKCHaa U

THAPOKCHUa d/TOMHUHHUSA

3.6

Keneso: nosoxenve B Ileprofnueckoi cucTeMe XUMUYeCKUX 3/1eMeHToB [].1.
MeHzienieeBa; CTpOeHMe aToMa; HaxoxJeHHWe B Tmpupofe. Pusnueckue u
XUMHYECKHe CBOWCTBA >kese3a. OKCuAbl, TUAPOKCUBI U cou xene3a(ll) u

»kesne3a(Ill), ux cocras, CBOMCTBA U MOTyueHHe

3.7

XUMHUUEeCKHUM SKCTIePUMEHT: 03HaKOMJ/IeHHe C 006pa3ljaMu MeTaslJIoB U CIIJIaBOB,

YX (py3MyecKMMU CBOMCTBaMM; M3yuyeHHEe De3y/bTaTOB KOPPO3UM MeTa/IOB




(BO3MO>KHO WCTIO/Tb30BaHKe BH/IeOMaTepUasoB), ocobeHHOCTeM
B3aMMO/IEWICTBUSI OKCHUJAa KajbllUsd W HATpusi C BOZAOH (BO3MOXXHO
WCTO/Ib30BaHKe BU/leOMaTepHasioB); UCCIe/JOBaHe CBOMCTB KECTKOM BO/IbI;
mpoliecca TOpeHHsl JKeje3a B KHUCIOpPoZe (BO3MOXKHO —HCIIO/Ib30BaHUe
BU/leOMaTepHasioB); MPHU3HAKOB MPOTEeKaHUsI KaueCTBeHHBIX PeaKIvii Ha NOHbI
(MarHus, Kasbliysl, aqrOMUHUS, 1[WHKa, >ese3a(Il) u rxenesza(Ill), meau(Il);
Ha0JTFOZIeHre W OTMCaHKe TIPOIeCCOB OKPALIUBaHMSI TIJTaMeHU MOHAMH HATpPHS,
Kaiiss W Kanblusg  (BO3MOXKHO — MCIIO/b30BaHHE — BHeOMaTepHasioB);
rcciefioBaHre aM(OTepHBIX CBOWCTB THPOKCH/A aFOMUHUS W THAPOKCHUA
LIMHKA; pellleHue 3KCIIepUMeHTaIbHBIX 33/]ad 10 TeMe «BakHelline MeTasibl

U UX COeJuHEeHUI»

XUMUSA U OKpy»Karolas cpeja

4.1

HoBbie MaTepuanbl U TexHo0ruM. BelljecTBa U MaTepuasbl B TTIOBCEIHEBHOM
JKW3HU yesioBeKa. XMMHUS U 340poBbe. besonacHoe ucno/b30BaHue BelecTB U
XUMUAYeCKUX peakluii B ObITy. IlepBasi TOMOILb TIPU XUMHUYECKUX OKOTaX U

OTpaBJIEHUSIX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  IPaMOTHOCTH.  XMMHYeCKOe  3arpsi3HeHHe
okpykarortieii cpefnl [TIK. Ponb XMMUM B pellieHHUH SKOJIOrMUeCKUX mpobiem.
[TpuposHbIe MUCTOYHUKU YT/IeBOJOPOJOB (YroJsib, TIPUPOJHBIN ra3, He(Tb),

MMPOAYKTHI UX nepepaGOTKH, HX pOJIb B 6bITy W TIPOMBILIIJIEHHOCTH

4.3

XUMHUUECKUI SKCIIepUMEHT: U3yuyeHHre O6p(:13L[0B MdaTepHaioB (CTeKJ'IO, CIl/IaBBbI

MeTaJsI0B, N0JIMMepHble MaTepuarbl)




ITPOBEPSAEMBIE HA OI'D I10 XMW TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

Kop
MpPOBEPsieMoro
TpeboBaHUsA

ITpoBepsiemble TPeGOBaHNs K MPeAMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHs OCHOBHOW 00pa3oBaTe/IbHOM
MPOrpaMMbI 0CHOBHOT0 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

O TI03HABAEMOCTH SIBIEHW TIPUPOJbBI, TOHUMaHHe OO0bEeKTHBHOM
3HAYMMOCTH OCHOB XMMUUECKOW HayKH KakK 00/1lacTh COBpeMeHHOT 0
€CTeCTBO3HAHUS, KOMITOHEHTa OOIIel Ky/JbTypbl M TNPaKTUUeCKOM
JieTeIbHOCTU YejloBeKa B YCJIOBHSIX COBPEMEHHOro OOILecTBa;

IMOHMMdHHE MeCTa XMMHH Cpeau APYIrUX eCTeCTBEHHBIX HAYK

1.2

0 HayUHbIX METOJaX ITO3HaHUA, B TOM UUCJ/IE€ SKCIIEPUMEHTA/IbHBIX U
TEOPETUUECKHUX METOAdX HUCC/IeA0BAHUA BEIIEeCTB U HN3YyUEHUA
XUMHNYeCKHUX peaKum‘/’I; yYM€HHEe HCII0/JIb30BaTb MOJe/In  OJid

00bACHeHUS CTPO€HUA aTOMOB U MOJIEKYJI

1.3

0 cdepax npodeccroHaTLHOM ieITeTbHOCTH, CBA3aHHbBIX C XUMUeN U
COBPEMEHHBIMH TeXHOJIOTMSIMA, OCHOBAHHBIMHA Ha JIOCTHKEHHUSIX
XUMWYEeCKON HayKH, U4TO TO3BOJUT 00YyUaroIUMCsi pacCMaTpUBaTh
XUMUIO Kak cdepy cBoelt Oyayiedi  mipodeccroHaIbHOM
JesITeTbHOCTM W CHeJlaTh  OCO3HAHHBIM  BBIOOD XUMHM  Kak
npoduILHOrO TpeAMeTa TPU Tepexo/ie Ha YPOBEeHb CpeHero

ob11iero obpa3oBaHus

Bragenve cuctemMoll XMMHUECKUX 3HAaHWW M yMeHHe TIPUMEHSTb

CHUCTEMY XUMHUUECKHNX 3HaHPII>i, KOTOpasd BKJ/IFOYAeT:

2.1

BaOKHeNIIIe XUMUUeCKHe TIOHSATUS: XUMHWUeCKUN 3/IeMeHT, aToM,
MOJIeKYy/1a, BellleCTBO, TIPOCTOE U CI0XKHOE Bel|eCTBO, OJHOPO/HAs 1
HEOZIHOPOJHasi CMeCh, OTHOCHTe/bHbIE aTOMHAasi W MOJIeKYJIsIpHast
Macchl, KOJMUECTBO BeI[eCTBa, MOJIb, MOJIIPHAsi Macca, MOJISIPHbIi
00bEM, OKCHZ, KHCI0Ta, OCHOBaHHWe, COJib (CpefiHss), XMMUYecKast
peakiiyisi, peaki[uM COeJUHEHHs], peakiUUd Ppa3/oyKeHUs], peaKl[uu
3aMelrieHus], peakiiui oOMeHa, TeruioBoi 3((deKT peaki[uu, 3K30- U
9H/I0TePMUYECKUe Peaklid, PacTBOP, MaccoBasi [I0Jisi XUMUUECKOTr0

3JIeMeéHTa B CO€AWMHEHWM, MdCCOBad [JOJd W TMPOLEHTHAA




KOHLIEHTpALIMs1 BELL|eCTBa B PACTBOPE, sIIPO aTOMa, 37IeKTPOHHbBIN C/I0M
aToMma, aToMHasi opOWTab, paZiuyC aToMa, BaJl€eHTHOCTh, CTeleHb
OKHMCJ/IEHUS, XMMUUeCKasi CBSI3b, 3JIEKTPOOTPULIATE/IbHOCTb, MOJIsIPHAs
Y HenoJjisipHasi KOBajleHTHasi CBsA3b, MOHHAs CBSA3b, MeTa/uIMyecKast
CB$I3b, KDUCTA/UIMYECKasI pellIféTKa (aTOMHasi, MOHHast, MeTa/l/InueckKas,
MOJIeKY/ISIDHast), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEe3JIeKTPOJIT,
3JIEKTPO/IUTHYECKAsl IUCCOIMAIMS, peakIud HOHHOTO 0OMeHa,
OKHC/IUTE/IbHO-BOCCTAHOBUTEJIbHbIE  peaklUd, OKUCIUTeNb U
BOCCTaHOBUTE/b, OKWC/I€HWe U BOCCTAaHOBJIEHWE, 3JIeKTPOJIN3,
XMUMHUYECKOe paBHOBecHe, oOpaTHMble W HeoOpaTHMble peaklvH,
CKOPOCTh XUMHWYeCKOW peakuud, KaTanusarop, [1JK, koppo3us

MEeTaJ/I/IOB, CI1/IaBbI

2.2

OCHOBOIIOJIArarol[yie 3aKOHbl XMMHUM: 3aKOH COXPaHeHHs MacChl,
nepuoauueckuii 3akoH [I.M. MeHzeneeBa, 3aKOH TIOCTOSIHCTBA

cocTaBa, 3aKOH ABOrazjpo

2.3

Teopuu XUMHH: dTOMHO-MOJIEKY/IAPpHAsA Teopus, Teopusa

BHEKTPOHHTHHECKOﬁ Jgucconranvn

BiiajieHrie ocHoBaMU XMMHYeCKOM TpaMOTHOCTHU, BK/TFOUarOII[el:

3.1

yMeHue TIpaBWIbHO MWCII0/b30BaTh M3yueHHble BelllecTBa U
Marepuanbl (B TOM UMC/ie MUHepasbHble yA00peHus, MeTa/ulbl U
CIJIaBbl, TIPOAYKTBHl  I1epepabOTKM MPUPOJHBIX  HWCTOYHUKOB
yT71eBOJ0PO/OB (YTJIsi, IPUPOAHOrO ras3a, HeTr) B OBITY, CeTbCKOM
XO35I1CTBe, Ha TMPOW3BOJCTBE W TIOHWMaHWe 3HauyeHWsl >KUPOB,
OenkoB, yIJIEBOZOB /s  OpraHM3Ma  UejiOBeKa; yMeHHe
MPOrHO3UPOBaTh B/AMSHME BeLeCTB M XMMHWUECKHUX IPOLeCCOB Ha

OpraHM3M uesioBeKa U OKPY>Karolyto MPUPOJHYIO Cpesy

3.2

YMeHHEe MHTErpUpPOBATbh XMMHUUECKHE 3HAHUA CO 3HAHUAMHU [APYTrHUX

yueOHBIX TIPeIMeTOB

3.3

Ha/IM4YKe OrbITa paboThI C Pa3TMUHBIMU UCTOUHUKAMU UH(POPMALIUH
M0 XMMHUM (HayuyHasi U HayuyHO-TIOMyJ/IsipHas JIUTepaTypa, CI0BapH,

CIpPaBOYHUKH, UHTEPHET-PeCypChl)

3.4

yMeHHe OOBEKTMBHO OL|eHWBaTh WH(OPMALMIO O BelecTBaX, UX
NpeBpallleHUsIX Y IPaKTUYeCKOM IIPUMeHeHWH U yMeHHe

WCII0/Ib30BATh €6 AJIS1 pelieHus yI—IE6HO-H03HaBaT€IIBHbIX 3aa4

B]'I&,ZLEHI/IE OCHOBaMH TOHATHUMHOI'O dllliapaTda W CHMBOJIMYECKOI'O




A3blKa XMMWU [I/I1 COCTaBJ/IeHUs: (OpMy/1 HeOpraHMuecKux BellecTB,
YPaBHEHUM XUMWYECKWX peaklUWd; OCHOBaMU XHWMUUECKOU

HoMmeHKatypsl (IUPAC u TpuBHaibHON)

YMeHHe 0OBICHATL CBSI3b IOJIOYKEHUS 3/IeMEHTa B HEPI/IOAI/I‘JECKOI‘/JI

cucreMe C YHMCIOBbIMM XdPAKTEPUCTUKAMH CTDOE€HHS aTOMOB

5 XAMHUUECKMX 3JIeMeHTOB (COCTaB W 3apsifi sifpa, oOIee 4YuCIIo
5/IeKTPOHOB), pacrpefiejieHHeM 3/1eKTPOHOB [0 SHepreTHYecKuM
YPOBHSIM aTOMOB T€PBbIX TPEX MePUO/I0B, KaJusl U KasbLivs
[IpencraBnenwe 0  MepUOAWUECKOM  3aBUCUMOCTU  CBOMCTB
XVUMHYeCKHX 3/1eMeHTOB (paJuyc aToMa, 3/1eKTPOOTPULIaTe/IbHOCTb),
6 MPOCTBIX M CJAOXHBIX BeIeCTB OT [I0JIOKEHUS] 3/1eMEeHTOB B
[Tepuoguueckoli cucteme (B ManbIX [epuoJaXx U IVIaBHBIX
MOZrpyINax) U 371eKTPOHHOIO CTPOEHUs aToMa
7 YMeHue KnaccupULIMpOBaTh:
7.1 XUMHUUeCKUe 371eMeHThI
7.2 HeopraHuveckue BelllecTBa
7.3 XUMUYEeCKHe peakLiun
8 YMeHve onpefiensTe:
8.1 Ba/IEHTHOCTb U CTeNeHb OKWUC/IeHUS] XMMUUECKUX 3JIEMEHTOB, 3apsif
' VIOHa
89 BUJI XUMWUYECKOW CBSI3M U THUN KPHUCTa/VIMYeCKOM CTPYKTYpbl B
' COeJJMHeHUSIX
8.3 XapakTep Cpe/ibl B BO/IHbIX pacTBOpax BelecTB (KUC/I0T, OCHOBAaHUM)
8.4 OKUC/IUTE/Ib U BOCCTAHOBUTEJIb
9 YMeHue xapakTepu30BaTh (PU3NUeCKre U XUMUYeCKHe CBOMCTBA:
MPOCTHIX BelllecTB (KUC/IOPO/l, O30H, BOAOPOA, TpaduT, anmas,
9.1 KpeMHUM, a3oT, ¢ocdop, cepa, XJ0p, HaTpui, Kaiui, MarHuy,
KaJIbLIUM, aTFOMUHUM, >KeJie30)
CJIOKHBIX BellleCTB, B TOM YWC/Ie WX BOJHBIX pPacTBOPOB (BOJa,
aMMMaK, XJ0pPOBOJOPOJ,, CepOBOJOPOJ, OKCUJbI M TMPOKCHbI
9.9 MeTanioB I-IIA rpynn, antomunusd, meau (1I), uyHka, >xenesa (11 u I11

), okcuabl yraepoga (I u IV), kpemnus (IV), azota u pocdopa (111 1
V), ceppi (IV u VI), cepHucrasi, cepHas, a30THCTasi, a30THas,

tdocdopHasi, yrosibHasi, KpeMHHeBasi KUC/IO0Ta U UX COJTH)




MPOrHO3MPOBATE W  XdPdKTE€PHU30BdATb CBOMCTBa BelljeCTB B

3dBUCUMMOCTH OT MX COCTdBd W CTPO€HMs, NMPUMEHEHHE BEIeCTB B

>3 3aBUCUMOCTM OT WX CBOWCTB, BO3MOXXHOCTb [POTEKaHUS
XUMHYeCKUX MpeBpallleHri B pa3/IMuHbIX yCIOBUSAX
10 YMeHHe COCTaB/IATL MOJIEKY/ISIPHbIE U MOHHBIE YDaBHEHUs! peaKLny,
B TOM UUCJIE:
10.1 peakiuii MOHHOTO 0OMeHa
10.2 OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeakLUui
103 WTFOCTPUPYIOILMX XWMUYeCKHe CBOMCTBA H3YYeHHBIX K/acCoB
' (Tpynm) HeOpraHMUeCKUX BelleCTB
10.4 MOATBePrKIAlOINX FTeHeTUUeCKYH0 B3auMOCBSI3b MeX 1y HUMU
11 YMmeHHe BBIUUCIIATE (IPOBOJUTH PACUYEThI):
111 OTHOCHUTEJIbHYI0 MOJIEKY/ISIDHYI0O M MOJIIPHYIO MacChbl BeIlecTB,
' MacCCOBYIO [JOJIF0 XMMUUeCKOI'0 3/IeMeHTa B COeJUHeHUU
11.2 MacCOBYIO [IOJTIO BellleCcTBa B pacTBope,
11.3 KOJIMYeCTBO Bell[eCTBa U ero Maccy, 00bem rasos
114 10 ypaBHEHUSM XWMHWUYECKUX peakLull U HaXOAWUTb KOJINYEeCTBO
' BeIecTBa, 00bEM M MacCy peareHTOB WU MTPOAYKTOB PeaKIuu
12 Brnagenvie (3HaHMe OCHOB):
OCHOBHBIMM  MeTO/laMH  HAyyHOro Ti03HaHus (HabstofieHue,
121 V3MepeHue, SKCIIepUMeHT, MOJle/TMpPOBaHKe) NPU U3Y4YeHUH Bell|eCTB
' U XUMUYECKUX SIBJIeHWH; yMmeHHe C(HOpPMY/IMpOBaTh TpoOsiemMy |
TIpe/i/IOKUT IyTHU e€ pellleHus
120 Ge3omacHOl paboOThl C XWMHUECKMMH BeIlleCTBaMH, XUMHUYeCKOU
' TIOCy/10¥ 1 1abopaTOpHBIM 000Py10BaHHUEM
rpaBUIaMu 6e3omacHoro oOparieHust C Bell|eCTBaMH,
VCTIO/Ib3yeMbIMY B TIOBCEZJHEBHOM »KU3HH, [TpaBU/IaMU NIOBeJjeHUsl B
123 ensix cOepe>keHus 3J0POBbsi U OKPY’Karolllel MPUPOAHOU CpeJibl;
' TIOHMMaHHe BpeZia (OaCHOCTH) BO3/IeHCTBUS Ha >KUBbIe OPraHU3Mbl
orpeie/IéHHbIX BelL|eCTB, crocoboB yMeHBbIIIeHUs 51
rpeiOTBpalLLeH!s] UX BPEHOTO BO3/elCTBUS
13 Hanuuwve npakTuecKrx HaBBIKOB TJIAaHMPOBAHHUS U OCYL[eCTBIEHHUS
C1eJyIOIINUX XUMUYEeCKUX IKCIIePUMEHTOB:
13.1 V3yuyeHWe M  ONucaHWe  (PU3NUeCKUX CBOMCTB  BeILeCTB;




03HAKOMJIEHHE C (l)I/I3I/I‘-IECKI/IMI/I N XUMHWUYECKHUMU SBJIEHUSAMU; OIIBITHI,

W/ITFOCTPUPYIOLLYe TIPYU3HAKY MPOTEeKAHUSI XUMUUeCKUX peakLui

13.2

n3yueHre Crioco00B pasziesieHns: cMecei

13.3

TOJTy4eHre KHUCIOpOoZla YW W3yYeHHe ero CBOMCTB; I0/yYeHHe
BO/IOpO/la ¥ M3yueHHe ero CBOMCTB; MoJiyueHe yIjeKHUC/Ioro rasa u
M3yueHHe ero CBOWCTB; TOJy4YeHHe aMMHakKa W HW3y4YeHHe ero

CBOICTB

13.4

MIPUTOTOB/IEHWE pacTBOPOB C OIpeJe/NéHHONM MacCOBOM Joneil

PacTBOPEHHOIO BellecTBa

13.5

NpUMeHeHWe  WHJUKATOpoB  (JlakMyca,  MeTWIOpawka M|
deHondTanenHa) [J1sl onpeziesieHUs] XapakTepa CpeJjbl B pacTBopax

KHUCJIOT U 11e/ioueid

13.6

WCCe[loBaHMEe M OIMCaHWe CBOWCTB HeOpPraHW4ecKUX BellecTB
Pa3/IMYHBIX K/1aCCOB; U3y4YeHUe B3aUMOZENCTBUS KUC/IOT C MeTa/l/laMH,
OKCHJAM{  MeTa/UIOB,  pacTBOPUMBIMM M HepaCcTBOPUMBIMH
OCHOBaHWSIM{, COJISIMY; TIOJyYeHHWe HepacTBOPUMBIX OCHOBaHMM;
BbITeCHEHWe OJIHOTO MeTa/la JpPYyrMM M3 pacTBopa COJIY;
ycciefloBaHe aM(OTepHbIX CBOMCTB TMPOKCHOB amlOMUHHUS U

L[UHKA

13.7

pellieHye 3KCIIepUMEeHTA/IbHBIX 3a/au 10 TeMaM: «OCHOBHbIE K/1aCChl
HeOpraHUuecKrux COeJMHeHUI»; «DJIeKTPOIUTHYeCKast
Juccouyanus»; «BaxHellllne HeMeTa/lbl U HUX COeWHEHUS»;

«BaxkHeii1111e MeTa/lJTbl U UX COeIMHEHUSI»

13.8

XUMHUUeCKHe  3KCIIepUMEHThbl,  WUIIOCTPUPYIOLMe  TPHU3HAaKH
TIPOTeKaHWsI peakiuii MIOHHOTO 0OMeHa; KaueCTBeHHbIe Peakl[uH Ha
NIPUCYTCTBYIOLIMIe B BOJHBIX PAcTBOPAaX MOHbBI: XJIOpHUJ-, OpoMu/-,
vomua-, cynabdar-, ¢ocdaT-, KapOOHAT-, CUIMKAT-aHUOHBI,
T'U/IPOKCHU/I-MOHBI, KATUOHBI aMMOHHUS1, MarHusl, KaJbLys, aTFOMUHUS,

xemesa (2+) u xkese3sa (3+), meau (2+), IIUHKA

14

YmMmenue:

14.1

NIpeJCTaB/IsATh pe3y/bTaTbl 3KCIepuMeHTa B (opMe BBLIBOJOB,
Jl0Ka3aTenbCTB, TpadMKOB U Tab/WL] U BBISBISTh SMITUPHUYECKUe

3dKOHOMEPHOCTH

14.2

YCTaHaBJ/IMBATb CBsA3U MeXay pea/ibHO H&6J’IIOL[8€MLIMH

XUMHWYECKMMHU dABJIEHUAMU W TIpoLieCCaMM, TIPOUCXOJAIIMMU B




MaKpo- U MUKPOMHpe, 00BsICHITh IPUUMHBI MHOT000pa3sysi BellleCcTB




IIEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHWH

Kopg,

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

1

HepBOHa‘-IaJIbeIe XHUMH4yeCKue roHAaTHusMa

1.1

YucTble BelljecTBa U cMecu. CriocoObl pas/iesieHusi cMeceit

1.2

ATOMBI U MOJIEKY/JIBI. Xyumuueckrde 3jieMeHThl. CHMBOJBI  XUMMUECKHUX

3JIEMEHTOB. HpOCTLIe " CJIOXKHbIE BeleCTBd.

1.3

Xumuueckas Cl)OpMYJIa. BaneHTHOCTL aTOMOB XHMMHUECKHX 37€MEHTOB.

CreneHb OKUC/IeHUA

1.4

3aKOH TMOCTOSIHCTBA COCTaBa BeIleCTB. OTHoCuTeNnbHas1 aTOMHas Macca.
OTHOCUTeNNbHas MOJIEKYJIADHAA MdCCd. MaccoBas A0JI1 XUMHUYeCKOI'o 3/IEMEHTa

B COeJMHEHNHN

1.5

KomuuecTtBo BemiectBa. Mosib. MossipHasi Macca. MosisipHbIii 00BEM Ta30B.

B3aumoCBs3b KOJ/IM4eCTBd, MaCChbl U YKCJ/Ia CTPYKTYPHBIX €/IMHHUL] BellleCTBd

1.6

dusnueckre U XMMHUUeCKHe sIBJIeHUs. XHUMUUecKas peakuuyda nu eé TIPpHU3HAKH.

3aKOH COXpaHeHHsl MacChl BeleCTB. XUMHUYEeCKHe YpaBHEHUS

[Tepuoanuecknii 3akoH U [leproguueckas cucTeMa XUMUUYECKHX 3/IEMEHTOB

O.N. MenpeneeBa. CTpoeHue aTOMOB

2.1

[Tepuoguueckuii 3akoH. [leproguueckass cMCTeMa XUMWYECKHUX 3/IEMEHTOB
O.W. MengeneeBa. Ilepuozibl ¥ rpyrribl. @U3MUECKUM CMBICT TIOPSIKOBOTO

HOMepa, HOMepOB Mepro/a 1 TPYIIbI 3/leMeHTa

2.2

Crtpoenue atomoB. CocTtaB aTOMHBIX ffiep. M30Tomnbl. OeKTpoHbl. CTpoeHue
3/IEKTPOHHbIX 000/104eK aToMoB IepBbIX 20 XUMHUYECKUX 3/1eMEeHTOB

[Tepropgnueckon cucrems! [J.1. Mengeneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUUECKUX 3/IEMEHTOB MepPBbIX TPEX
MepyoJioB, Kasusi, Kaablus (pajuyca aTOMOB, 3JIeKTPOOTPULIATEIbLHOCTH,
MeTa/UIMYeCKUX W HeMeTa/UIMYeCKMX CBOMCTB) W UX COeJUHEHUH B
COOTBETCTBUM C TI0JIO)K€HHEeM 3/ieMeHTOB B Ilepuojuueckoil cucrteme u

CTpOE€HHEM HX aTOMOB

CTpoeHue BellleCcTBa

3.1

Xumuueckasi CBsisb. KoBasieHTHasi (TO/nsipHasi UM HeMOJIsIpHasi)  CBS3b.
ONeKTpPOOTPULIATE/IbHOCTh  XUMUYECKHMX  371eMeHTOB. VIoHHas  CBfI3b.

Mertannuueckast CBSI3b




3.2

Turbl KPHUCTA/IJIMYECKUX PEU.IéTOK (aTOMHaH, HWOHHas, METafIJII/I‘IECKaH),
3aBUCHMOCTb CBOICTB BelleCTBa OT THIIA KpHCTaHHHHECKOﬁ pEH_IéTKI/I " BUa4

XUMHUECKON CBSI3U

Baxkueiinie rnpeacTaBUTe/IM HEOPIraHWUYEeCKHX BeIleCTB. Hemetannel U ux

COoeJNHEHMUs. MeTasnbl ¥ UX CoeJMHEHHA

4.1

Knaccudukaiusi 1 HOMeHK/IaTypa HeOpraHW4YecKuX COeJUHEeHW: OKCH/OB
(coneobpa3ytoiiue: OCHOBHBIE, KUCJ/IOTHBIE, amdoTepHbIie) u
HecosieoOpa3yrolie; OCHOBaHWW (IIE/IOUM YW HEpPACTBOPHUMbBIE OCHOBAHUS);
KACIOT (KUC/IOpPOACOo/epKalie W OeCcKUC/IOpO/HbIe, OAHOOCHOBHBIE W

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCBIX)

4.2

duspueckue M XUMHUYECKHE CBOMCTBA MPOCTBIX BelleCTB-HeMeTa/lJIOB!:

BO/IOPOZA, XJI0pa, KNC/IOPOJa, Cepbl, a30Ta, hocdopa, yrieposa, KpeMHUs

4.3

dusnueckre ¥ XMMHUYECKHEe CBOMCTBA TMPOCTHIX BELIECTB-METAJ/IJIOB: JIUTUS,
HaTpu#d, Ka/lisd, Mal'HUs U KaJ/IbLIWs, d/TOMUHUS, XKejle3d. BJIEKTPOXI/IMI/I‘-IGCKI/Iﬁ

psiZi HaNpsDKeHU MeTaslioB

4.4

dusnueckue U XMMHUYeCKUe CBOMCTBA BOJJOPO/HBIX COeIMHEHUI HEMETA/I/IOB:

XJjiopoBojopoja, cepoBoaopod, dMMHdKa

4.5

du3nueckre U XMMHUUeCKrWe CBOWCTBAa OKCHJOB HemeTa/ioB: cepbl (IV, VI),
asota(Il, 1V, V), docdopa(lll, V), yrnepoaa(ll, IV), kpemuusi(IV). ITonyueHue

OKCH/J 0B HEMETAJIJIOB

4.6

XrMHYecKre CBOMCTBa OKCU[OB: MeTa/uioB IA—IIIA rpynm, 1wmHka, megu(Il) u

kenesa(Il, III). TTosmyueHue OKCU/IOB MeTaJIIOB

4.7

XvMHyecKre CBOMCTBa OCHOBaHMM U aM(OTepHBIX TMAPOKCUIOB (Ha rpUMepe
TU/IDOKCU/IOB  a/IIOMUHUS, ’Kese3a, ILuHKa). [lomyyeHne OCHOBaHUM U

am(OTepHBIX THU/IPOKCH/IOB

4.8

OO1mye XMMHUYeCKHe CBOWCTBA KHCJIOT: XJIOPOBOAOPOJHOM, CepPOBO/IOPOHOM,
CEepHUCTOM, CepHOM, a30THOM, (pochopHOH, KpeMHHEBOM, yroibHOW. Ocobbie
XUMHUeCKre CBOMCTBa KOHLIEHTPHPDOBAHHOM CepHOM M a30THOM KHCJIOT.

[Tonyuyenue KucIoT

4.9

OO01Me XMMHUYeCKe CBOWMCTBa CpeIHUX cojiel. [TosmyueHue comnei

4.10

HOJ’Iy‘—IEHI/Ie, C06I/IpaHI/Ie, pacCrio3HaBaHue BOAOpPOJd, KHUC/I0POAd, dMMMHdKA,

YTIEKUC/IOTO Ta3a B 1abopaTopuu

4.11

[TonyueHne aMMyaKa, CepHOM M a30THOM KHCJIOT B TIPOMBILIIEHHOCTH. O61ue

CII0CO0BI IoJiyueHus MeTaJljIoB




4.12

['eHeTHUeCKast CBSA3b MeXAy Ki1dCCdMHU HEOPraHUYeCKUX COE,[[I/IHEHI/II‘/JI

XuMHnyeckue peakLiuu

5.1

Knaccugukaiysi XuMr4yeCcKuX peakivii 1o pa3/IMuHbIM MPU3HaKaM: 10 YUCTy U
COCTaBy YyuaCTBYIOIMX B peaklUd BellecTB, IO TeryioBoMy 3ddeKkrty, 1o

HM3MEHEeHHIO CTereHel OKMCIeHNs XUMHUUYEeCKUX 3/1eMEeHTOB

5.2

TeroBoit 3@eKT XUMHUYEeCKOM peakijuM, TepMOXUMHUYeCKHe YpaBHeHWUs.

OK30- U 3HJ0TepMHUYeCcKHe peakly. TepMoXuMUUecKre ypaBHeHUsI

5.3

OKMC/IUTe/IbHOBOCCTAHOBUTEILHEIE peakiun. OxkucuTeId ¥ BOCCTaHOBUTEIH.
HPOL[ECCBI OKHCJ/IeHHA %1 BOCCTAaHOBJIEHH. BHEKTPOHHbIﬁ OaaHC

OKHC/IUTE/TbHOBOCCTAHOBUTE/IbHOU peaknun

5.4

Teopust 3neKTponTUYeCcKor gucconanyy. Katronsl, aHUOHBI. OIeKTPOIUTHI

M HE3JIEKTPOJIUTHI. CunbHBIE U c1a0bIe 3JIEKTPOJINTHI. CreneHb Arccourann

5.5

PeaKLII/II/I MOHHOro oOMeHa. Y CJI0BUSI IMMPOTEKAHUA peaKL[I/Iﬁ HOHHOI'O 06MEHa,

TOJIHbIE U COKpAllléHHble NOHHbIE YDAaBHEHUS peakLvii

Xumus U OKpy’Karoljas cpeza

6.1

BemjectBa ¥ Marepuanbl B TOBCeJHEBHOM >KM3HM 4YeroBeKa. be3omacHoe
WICTI0/Ib30BaHME BeIeCTB U XMMUYECKHX peakluil B jlabopaTopuu U OBITY.

HepBaﬂ TMOMOIIb IMMPXU XMMUUECKHUX 0KOrdX U OTPABJ/IEHUAX

6.2

XYWMHUUECKOe 3arpsi3HeHue OKpY’Kawlled cpefbl (KUC/IOTHbIE — TOXKIH,
3arpsi3HeHHe TMOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro TpeAOTBpalljeHUs
[MpenenbHast gomnyctuMasi KoHueHTpaiusi BeiectB (ITAK). Ponb xumuu B
peIlleHUH SKOJIOTUUeCKHX TMpobsieM. YcwieHrWe MapHUKOBOro 3ddekra,

paspyliieHre 030HOBOTO CJIOS

6.3

[TprMmeHeHue cepsl, a30Ta, ¢hocdopa, yriaeposa, KpeMHUS] U UX COeJUHEHUN B
ObITY, MeJWIIMHE, TPOMBIIUIEHHOCTH U CebCKOM XO03skcTBe. [IprMeHeHHe
MeTa/JIOB U CIJIaBOB (CTa/lb, YyT'yH, [AIOpalOMHHHWM, OpoH3a) B OBITY U
MPOMBILLLJIEHHOCTH UX coefliHeHu. [ToHsTre 0 KOPPO3UM MeTasljIoB, OCHOBHbIE

Croco0bl 3alUThI UX OT KOPPO3UH

6.4

[IpypoaHble MCTOUYHHKW YI/IeBOJOPOJOB (Yrosb, MPUPOAHBIA ra3, HedTh),

TIPOAIYKTHI UX TiepepaboTKy (0eH3UH), MX POJib B OBITY U TIPOMBIIILJIEHHOCTU

6.5

[lepBoHauasbHBIE TIOHATHSI 00 OPraHMYEeCKWX BeIIeCTBAX KAK O COeAVHEHMSIX
yryiepoja (MeTaH, 5TaH, STWIeH, alleTHU/IeH, 3TaHOl, [JIUL|epUH, YKCYCHasi KUC/I0Ta).
[TonsiTrie 0 OHO/IOTMUECKY Ba’KHBIX BEI|eCTBAaX: XKMpax, Oeikax, yrieBojax — M X

POJIA B )KM3HU UEJIOBEKA




PacuéTor:

7.1 1o ¢hopMy/aM XUMHUUeCKUX COeMHeHUN
7.2 Macchl (MacCOBOM) [10/11 PaCTBOPEHHOIO BellleCTBa B pacTBOpe
7.3 10 XMMHWYeCKUM YpaBHEHUsAM




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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