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ITOACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa MO XWUMHHM Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHuUs
COCTaB/ieHa HAa OCHOBe TpeOOBaHWM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBaTe/TbHOM MPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHUs, TTPe/ICTaB/IeHHbIX
B ®I'OC OO0, a Takke Ha OCHOBe dhe/iepa/ibHOM paboueii TporpaMmbl BOCITUTaHUS
W C Yy4ETOM KOHIENIMM TIperojlaBaHusl y4yeOHOTO TipegMeTa «XWMHS» B
oOpa3oBareibHBIX OpraHu3auusax Poccuiickoii ®eepaiiyu.

[MporpaMma 1Mo XWMUHM [AAéT TIpeJCTaB/eHWE O I[e/isAX, OOLel CTpaTeruut
oOyueHHsi, BOCIMUTAHHUSI W pa3BUTHUA OOYYAIOIIUXCS CpeACTBaMH yueOHOTro
npeAMeTa,  yCTaHaBAMBaeT  o0si3aTesJibHOe — TIpeMETHOe  COjieprKaHue,
npeZlyCMaTPUBAeT pacripe/ie/ieHle ero 10 KjlaccaM W CTPYKTYPUPOBaHUE TI0
pa3eslaM W TeMaM TIpOrpaMMbl TI0 XHUMHH, OIpeJesisieT KOJIMUeCTBeHHbIE U
KaueCTBeHHbIE XapaKTePUCTUKH CoJIeprKaHus, pPeKOMeH/IyeMYo
10C/IeIoBaTeIbHOCTh ~ M3YUeHWs] XWUMHM C  YYE6TOM  MEXNpPeAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3eM, JIOTMKM y4eOHOro TIporiecca, BO3pPacCTHBIX
ocobeHHOCTeM OOyYarIUXCs, OMpefiensieT BO3MOXHOCTA —TpeAMeTa ISt
peanu3aliyy TpeOOBaHWI K pe3ysibTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOMN
TIpOrpaMMbI Ha YPOBHE OCHOBHOTO 00IIlero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3y/bTaTtam 00yueHWss XUHMHH Ha YPOBHE IieJiel M3yueHus MpeiMeTa U OCHOBHBIX
BUZIOB yueOHO-TT03HaBaTe/bHON JeSITe/TbHOCTH O0YYarol[erocsi 10 OCBOEHHIO
yueOHOTO CO/lep>KaHUs.

3HaHWe XUMHW CAY)KUT OCHOBOW myii (HOPMUPOBAHUS MHPOBO33PEeHMUS
oOyuaroIerocs, ero TpeACTaB/JeHU O MaTepyuajbHOM €JUHCTBE MHUPA, Ba)KHYHO
po/ib UrparoT (OpMHUpPyeMble XUMHEM Ipe/ICTaBJIeHUsI O B3aUMOIPEBpAILeHUSIX
SHeprui M 00 SBOJIIOI[MH BeIeCTB B TIPUPOJe, O TyTSIX peIlleHus T/i00ambHbBIX
npo0sieM yCTOMUYMBOTO DPA3BUTHS UeJIOBEUECTBA — CHIPHEBOM, SHEPreTHUeCKOH,
TUILEBOU U 3KOJIOrMUeCcKor 6e301acHOCTH, TIpo0/IeM 3[paBOOXPaHEHHUS.

N3yueHue xumuu:

CMOCOOCTBYeT  peanv3alldd  BO3MOXKHOCTeM  [jii  CaMOpPa3BUTHUS U
dopMUpoOBaHUs KyIbTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJIaZi B ()OPMHPOBAHME MBIIIJIEHHSI U TBOPUECKUX CIOCOOHOCTEH
00yJarIUXCs, HABBIKOB MWX CaMOCTOATENIbHOM y4eOHOW /IeATeIbHOCTH,
9KCTIEPUMEHTAIbHBIX W HCCIe/IOBaTe/IbCKMX YMEHHH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B PO eCcCoHaMbHOM esTeTbHOCTH;

3HAaKOMHUT CO CIeIU(PHUKON HAyUYHOTO MBbIIUIEHHS], 3aK/a/[bIBA€T OCHOBBI
1[€JIOCTHOTO B3TJIsi/Ia Ha €JUHCTBO MPHUPO/IbI U Ue/IOBeKa, SB/SETCS OTBETCTBEHHBIM
9TarioM B (POPMHUPOBAHUY €CTeCTBEHHO-HayYHOH rPaMOTHOCTH 00yJaroIXCs;



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

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

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

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

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

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

— y4eHUs1 O CTPOEHUU aTOMa U XUMUYEeCKOM CBSI3Y;

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

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

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOpPMUPOBAHMIO
Trpe/ICTaB/I€HUSI O XUMHUUeCKOH COCTaBJISIIOLLeM HAYyUHOU KapTUHBI MHpPa B JIOTHKE eé
CUCTeMHOW MPUPO/bI, LIEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HaHWUIO0 U MeTOoJaMm
MO3HaHUSl B HayKe. V3yueHuWe XWMHWM TPOMCXOJUT C TIPUBJ/IeUEHHWEM 3HaHWM W3
paHee W3yUeHHBIX yueOHBbIX TipeqMeToB: «OKpysKaroiuii Mup», «buosorusi. 5-7
KJ1aCChl» U «PU3UKaA. 7 K1ace».

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



NMpUOOIeHWH K HAayYHbIM MeTOo/aM TI03HAaHUSI TIPU M3yUeHWH BeIecTB WU
XUMUYECKHX peaklyi, B (GOPMUPOBAHUU U PAa3BUTHUU MO3HABATeTbHBIX YMEHUN U UX
NMpUMeHeHHd B yueOHO-TIO3HaBaTe/JbHOM W yueOHO-MCC/ie[0BaTeTbCKOM
JiesiTeTbHOCTH, OCBOEHWM TipaBus 0e3omacHOro oOpallleHusi C BellleCTBaMu B
TOBCEeIHeBHOM >KH3HHU.

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

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

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

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

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

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

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

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



COAEPXXAHUE OBYUEHUA

8 KITIACC

IlepBoHaua/ibHbIEe XUMHUYECKHE OHATUSA

IIpegmer xyvmuu. Posib XMMUM B XKU3HU 4YesioBeKa. XUMUS B CUCTeMe Hayk.
Tena u BemlecTBa. ®dusnueckrde CBOMCTBAa BeIecTB. ArperaTtHoe COCTOSIHUE
BelljecTB. [ToHsITHE O MeTOZiaX TMO3HAaHUS B XUMUU. YUCTble BelecTBa U CMeCH.
Crioco6plI pa3zesieHusi CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUUYeCKUe 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/ XUMUU€eCKOTr0 3/IeMeHTa B COeJUHEHUH.

KonuuectBo BeiiectBa. Mosib. MovisipHasi Macca. B3auMocBsi3b KOJIMUeCTBa,
MacCchl U 4YMC/Ja CTPYKTYPHBIX eAWHMI] BelllecTBa. PacuéTel 1o ¢opMynam
XUMUYECKUX COeJMHEeHUMN.

dusrueckre U XUMUYeCcKre siBJieHUs1. XUMHUJecKast peaklivsi U eé TIPU3HaKH.
3aKOH COXpaHeHHsI MacChl BelrlecTB. XuMmuueckue ypaBHeHus. Kiaccudukariys
XUMHUUECKUX peakinii (coeJUHEeHUs, pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HaKOMCTBO C XMMMUeCKOH TOCy/oM, rpaBuwiaMyd paboThl B jaboparopuu U
npréMaMu oOparlrieHust ¢ 1abopaTOpHBIM 000PYJOBaHWEM, W3YUeHHe W OIMHCaHHe
bu3MUeCcKUX CBOWCTB 00pa3lloB HeOpraHWYeCKWX BeIeCcTB, Hab/o/jeHue
¢du3snueckux (TiaB/eHUe BOCKa, TasiHMe Jib/la, pPacTUpaHWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCalUsi BOJbl) U XWUMUUeCKUX (ropeHue CBeud, MpOKa/JvBaHUe
Me/JITHOM TIPOBOJIOKH, B3aMMO/IeNCTBYE MeJjla C KUC/IOTOM) siB/ieHuM, HabJtto/jeHre U
OMUCaHWe TPU3HAKOB TPOTEKaHUsT XUMHUUYECKUX peaklui (pas/jio’keHue caxapa,
B3aMMOJIENCTBUE CEPHOM KHUCJIOTHI C XJIOPUJOM Oapusi, pa3/ioykeHue THUAPOKCHA
Meau (IT) mpu HarpeBaHUU, B3aUMOZIeHCTBUe Keje3a ¢ pacTBopoM cosu meau (II),
H3yuyeHHe CMoCOOOB pasfiesieHusi CMecel: C TIOMOII[bI0 MarHuTa, (GUIbTpoBaHUe,
BbITlapUBaHUe, AUCTWIISLMUS, XpoMaTorpadusi, TIpoBeieHre OUMCTKU MOBapeHHOU
comy, HabmofeHWe W OMKWCAHWe  Pe3y/ibTaTOB  IPOBE/EHHs  OTIbITa,
WJUTIOCTPUPYIOLIEr0 3aKOH COXPaHeHWs] MacChl, CO3/laHhe MOJeeild MOJeKy
(LapocTep>KHEeBBIX).

Ba)kHeiiliue npeACTaBUTe/IM HEOPraHMUeCKUX BellecTB

Bo3nyx — cmech ra3oB. CoctaB Bo3ayxa. Kuciopog — 3nemMeHT U MpoCToe
BelllecTBO. HaxoxgeHue Kucaoposa B mpupofe, Gu3Nueckue U XUMHUUeCKHUe
cBoiictBa (peakiuu ropeHws)). Okcuzabl. ITpumeHenue kucmopozaa. CriocoObl
TOJTyueHus1 KWCIopoJa B JiabopaTOpuM U TIPOMBINIJIEHHOCTH. KpyroBopot
KUC/I0poZa B mpupoe. O30H — a/lJIOTpOrHasi MOAU(PUKaLYs KUCI0Po/a.



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

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

MovisipHbIi 00BEM Ta30B. PacuéThl Mo XUMHUUECKUM YPaBHEHUSIM.

du3nueckve CBOMCTBA BoAbl. Boja kak pacTtBopuresb. PacTBOpBL
HacelljeHHble ¥ HeHachblllleHHbIe PacTBOPbL. PacTBOPUMOCTE BeleCTB B BOJE.
MaccoBas [0/ BeljecTBa B pacTBope. XMMHYECKHe CBOUCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpPOB B MpUpO/ie U B )KW3HU uesioBeKa. KpyroBopoT Bo/ibl B TIpUpO/Ie.
3arpsi3HeHue NMPUPOAHbIX BoJ. OXpaHa U OUMCTKA MPUPO/JHBIX BOJ.

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

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

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

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

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

Xumuueckuil 3KcnepumeHm:

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



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

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

[TepBble MOMBITKK KIaCCU(DPUKALIUM XUMHUECKUX 37eMeHTOB. [loHsiThe o
rPyIIax CXOJHBIX 5JIEMEHTOB (ILeJIOYHble W IIe/IOUHO3eMe/IbHble MeTallbl,
rajioreHbl, UHePTHbIE T'a3bl). DJieMeHThl, KOTOpbIe 00pa3yoT aM(oTepHble OKCUAbBI U
TUJPOKCUJIBL.

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

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

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

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

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

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

Xumuueckuii 3KcnepumeHm:

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

MescnpeomemHble ces3u

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



OOb1ue ecTeCTBeHHO-HayuHbIe TIOHSATHS: Hay4YHbIN (DaKT, TUIIOTe3a, TeOpus,
3aKOH, aHa/lu3, CHUHTe3, Kiaccudukaius, TepuoJuUHOCTb, HabmoaeHue,
5KCIIePUMEHT, MO/ie/TMPOBaHue, U3MepeHue, MO/ieJ/ib, SIB/IEHUE.

du3uKa: MaTepusi, aTOM, 3JIeKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI,
Pa/IMOAKTUBHOCTb, MOJIEKYJa, 3JIeKTPUUeCKUNM 3apsifi, BeI[eCTBO, Teso, 00BEM,
arperaTHOe COCTOsIHWe BellleCTBa, Ta3, (U3WUeCcKue BeJIMUMHbI, eJUHULIbI
v3MepeHusi, KOCMOC, TIJlaHeTbl, 3B€3/bl, CoJHLIe.

buonorus: potocunres, ApixaHue, brocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHepasibl, FTOPHbIE MIOPO/IbI, T0/Ie3HbIe
VICKOIlaeMble, TOIUIMBO, BOJHbIe PeCypChl.

9 KJIACC

BeiecTBo U XMMHUUeCcKas peakius

[Teproanueckuit 3akoH. [lepuoanueckas cucTeMa XMMUUECKHX 371eMeHTOB /1.
N. MeHnpeneeBa. CTtpoeHne aToMoOB. 3aKOHOMEDHOCTHM B H3MEHEHHWU CBOUCTB
XUMUUECKHX 3/IeMEeHTOB MepPBbIX TPEX MEePUO/IOB, Ka/lus, Kabl[ys U UX COeJMHEeHUN
B COOTBETCTBUM C TMOJIOXKEHHWEM 3/eMeHTOB B [lepuoguueckout cucreme u
CTPOEeHHeM UX aTOMOB.

CrpoeHre BelleCcTBa: BHUJbl XUMHUYECKOW CBSI3U. THIbI KPUCTA//TMYECKUX
PeméToK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUMa KPUCTA//TMUECKOW PeIIETKU U
BU/Ia XUMUUECKOM CBSI3U.

Knaccudukaiiyss 1 HOMeHK/IaTypa HeOpraHu4ecKux BelecTB. XUMUUYeCKUe
CBOMCTBA BeILeCTB, OTHOCALMXCA K PAa3/IMYHbIM KjacCaM HeopraHWYeCcKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOPraHUUYeCKUX BeIllecTB.

Knaccudukalys XuMru4yecKUx peakijui 10 pa3/IMuHbIM Mpr3HaKam (10 YUCIy
M COCTaBy YUaCTBYIOL[MX B peaKlUMU BeIecTB, MO TeryioBoMy 3(deKkrty, To
M3MEHEeHUIO CTelleHel OKUC/IeHWs] XMMHUeCKUX 37IeMeHTOB, 10 00paTUMOCTH, TI0
y4acTUIO KaTanu3aTtopa). JK30- U 3HAO0TepMUUeCKre peakijuy, TePMOXUMHUUYEeCKUe
ypaBHEHUs.

[ToHssTHE O CKOpPOCTH XUMHYecKoW peakiyu. [ToHsiTie 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUYECKUX peakiusxX. [IoHsTHe O TOMOTeHHBbIX U TeTeporeHHBIX
peakuusax. [lonarue o katanuse. [IoHATHE O XMMHUUeCKOM paBHOBeCHMU. DakTOPHI,
B/IMSAIOIIME Ha CKOPOCTb XWMHWYECKOM peakuu W T[0JI0KeHHe XUMHUUYeCKOro
paBHOBeCHUS.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  Peaki[iM,  2JIeKTPOHHBbIM  OasaHC
OKHCJIUTe/IbHO-BOCCTAHOBUTETbHOM peaki1u. CocraB/ieHue ypaBHEHUM
OKHCJIUTe/IbHO-BOCCTAHOBUTE/IBHBIX ~ PeaklMii C  MCIOJb30BaHUMEM  MeToja
3/IEKTPOHHOTO OasaHca.



Teopust 3/1eKTPOJIUTAUECKON AUCCOLMALIMM. DNEeKTPOJIUThI U HEJIeKTPO/IUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AUCCOLMALMU BelleCTB C pa3/MYHbIMU BHUAAMHU
xuMHuueckol cBsizu. CrerneHb auccoratiui. CubHbIe U cjiabble 3/1eKTPOJIUTHI.

Peakiiun MOHHOTO OOMeHa. Y CJIOBUS TIPOTEeKaHHWsI peaki[iii HOHHOTO 0OMeHa,
MOJIHbIeE U COKpallléHHble HOHHbIe ypaBHeHUs1 peakiuid. CBOWCTBa KUCJIOT,
OCHOBAHMM U COJIeH B CBeTe TIPe/ICTaBIeHUM 00 3/1eKTPO/IUTHUECKOM AUCCOLIAALINM.
KauecTBeHHbIe peakijuu Ha MOHBI. [ToHsITHE O THIpO/IU3e COel.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJ/IEHHMEe C MOJe/sIMU KPUCTA/VTMUECKHUX PelIETOK HeopraHuuecKux
Bell|eCTB — MeTa//IOB M HeMeTa/UIoB (rpadura M anMasa), C/I0XKHBIX BelleCTB
(x/10pua HaTpus), UCCIe[JOBaHUE 3aBUCHMMOCTH CKOPOCTH XUMHUYECKOM peakLiui OT
BO3/IEMCTBUS  Pas/lMYHbIX  (PAKTOPOB, MCC/IeJOBaHHWE  3JIEKTPOIIPOBOJHOCTH
PacTBOPOB BeIECTB, MpoLiecca AUCCOLUALIMY KUCIIOT, Iie/iouen U conel (BO3MOXKHO
WCI0/Ib30BaHUe BHU/IE0 MaTepUasioB), MPOBEJeHHEe OIMbITOB, W/UTHOCTPUPYIOLIUX
MpU3HAKW TIPOTeKaHWsi peaklUuid HOHHOro obMmeHa (oOpa3oBaHue OcCajKa,
BbI/le/ieHHe Ta3a, oOpa3oBaHHe BOAbI), OMbBITOB, W/UIFOCTPUPYIOLIUX TPUMEpPbI
OKHUC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIX peakliuii (ropeHue, peakiuu pas/ioKeHUs,
COoelMHEHHWs), paclio3HaBaHWe HEOpraHWYeCcKMX Bel[eCTB C  TOMOLIbIO
KaueCTBEHHbIX pPeakL|ii Ha UOHbI, pelleHre SKCIIePUMEHTaIbHbBIX 3a/ay.

HemeTtan/ibl U UX COeATHEHUA

OObijasi  xapakTepucTHKa TasoreHoB. Oco0eHHOCTH CTPOEHHUS aTOMOB,
XapakKTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3MUeCKHe CBOMCTBA MPOCTBIX
BeLL[eCTB — raJIoreHOB. XMMHYeCKHe CBOMCTBA Ha MpUMepe Xji0opa (B3auMOoZencTBre
C MeTaj/ulaM{, HeMeTa/l/laMH, Ijesiouamu). XmaopoBogopog. ComnsiHasi KUCIOTa,
XMMUYeCKWe CBOMCTBA, TMOyueHWe, mnpuMeHeHue. [elicTBue xjiopa U
XJIOPOBO/IOPO/ia Ha OpraHu3M uesioBeKa. BakHelIlve XJI0pU/ibl U UX HAXOXK/EeHUe B
MIpUpoze.

O61iast xapakrepuctyuka 3meMeHTOB VIA-rpymmbl. Oco6eHHOCTU CTpPOeHUS
aTOMOB, XapaKTepHble CTereHW okuciaeHus. CtpoeHue U ¢ur3uUeckue CBOWCTBA
TIPOCTBIX BeLeCTB — KUC0PO/ia U Cephl. AJJIOTPOITHbIE MOAU(PUKALIMU KUCIOPOJa U
cepbl. XuUMHYeCKWe CBOMCTBa cepbl. CepoBOJOpOJ, CTpOeHHWe, (pU3NUecKue U
XUMUYecKre cBorcTBa. OKCHUIBI Cepbl Kak MpejCTaBUTeM KUCIOTHBIX OKCHUJOB.
CepHas KUCJI0Ta, pU3ndecKre U XUMUUYeckre CBOHCTBa (0011ue Kak IMpecTaBUTeIst
Kjlacca KUC/IOT W crenud@uueckue). XUMUAUECKUe peaklyH, Jie)kallue B OCHOBE
TIPOMBILLIZIEHHOTO crioco0a ToJiyueHrsi CepHOW KHUCIOThL. [IprMeHeHUe cepHOM
KUC/IOTBL. CO/IM CepHOM KHUCJ/IOThI, KayeCTBEHHasl peakLys Ha CyJib(ar-hoH.
HaxoxxgeHue cepbl U eé coeJuHeHUU B Mpupoje. XHWMUUeCKOoe 3arpsi3HeHue
OKpy)Karolllell cpefibl COeAUHEHUSIMA Cepbl (KWUCIOTHbIE [OXAW, 3arpsis3HeHue
BO3/lyXa U BOJJ0OEMOB), CIIOCOOBI ero Tpe/j0TBpallieHUs.



OO01jasi xapakTepucThKa 3/eMeHTOB VA-rpyrimbl. OcobeHHOCTU CTpPOeHHs
aTOMOB, XapaKTepHble CTelleHW OKUC/eHHs. A30T, pacripoCTpaHeHHe B MpPUpOJe,
busnueckre U XxuMruyeckue cBoiictea. KpyroBopor a3ota B mpupo/ie. AMMMaK, ero
du3nueckre U XUMUUECKHe CBOMCTBA, MoyueHre U npuMeHeHue. Co/ii aMMOHUS,
ux ¢ur3nueckue U XMMUJecKre CBOMCTBa, puMeHeHre. KauecTBeHHasi peakliys Ha
VOHbl aMMOHMS. A30THas KHUCJIOTa, eé mojyueHue, (pU3nuecKue U XUMUUeCKHue
cBoiictBa (0OlMe Kak TIpe/icTaBUTeNs Kjacca KHCJIOT U Crieluduueckue).
Vcrionb30BaHre HUTPATOB U COJIell aMMOHMSI B KaueCTBe MUHEPa/IbHBIX y/100peHui.
XrMHUecKoe 3arpsi3HeHre OKpYy Karolllel cpe/ibl COeJUHeHUsIMU a30Ta (KHUCI0THBIE
JIO’K[IM, 3arps3HeHue BO3/JyXa, MOYBbl U BOAOEMOB). dDocdop, annoTporHbie
MoauduKkauuu ¢gocdopa, pusrnyeckre U XxuMuueckue corctBa. Okcuz, dpocdopa
(V) u dochopHas kucnora, pusrueckue U XMMUUECKHe CBOMCTBA, IMOJydeHHe.
Vcrnonib3oBanue ¢ocdaToB B KaueCTBe MUHepaIbHBIX yA00peHu .

OOmiast xapakrteprucTika 31eMeHToB [VA-rpymmbl. Oco0€HHOCTH CTPOEHUs
aTOMOB, XapaKTepHble CTelleH! OKUCJ/IeHHUs1. YT/Iepo/, a/lJIOTPOITHbIe MOU(HKALIUY,
pacripocTpaHeHue B Mpupojie, pusnueckre U XMMUUYeCKue CBOMCTBA. AZcCOpOIus.
Kpyrosopor yrieposa B mnpupoge. Okcuibl yriepoja, Ux ¢Gu3nueckue U
XUMUYEeCKWe CBOWCTBA, [IeCTBUEe HA JKMBble OpraHv3Mbl, T[OJy4YeHUEe U
nprMeHeHre. DKoJiorhyeckue rpobsieMbl, CBsi3aHHbIE C OKCUIOM yriepoza (IV),
ruriote3a 1/100a7bHOTO TMOTeIVIeHUsT K/uMaTta, MapHUKOBbIN 3¢ddekT. YrosbHas
KUC/IOTa U e€ comu, uX (u3nMyeckre W XUMHUYEeCKHWe CBOMCTBA, IMOyueHue U
npuMmeHeHre. KauecTBeHHasi peakijusi Ha KapOoHar-moHbl. Vcmosb3oBaHue
KapboHaTOB B OBITY, MeJUL[1HEe, POMBIILJIEHHOCTH U CeJTbCKOM XO0351CTBe.

[TepBoHaua/ibHBIE TTOHATHSL 006 OpraHMUeCKMX Bell[eCTBax KakK O COeMHEHUsIX
yriaepoja (MeTaH, 3TaH, STU/IeH, alleTU/ieH, 3TaHOJI, TJIMLePUH, YKCYCHas KUC/I0Ta).
[IpupogHble WCTOYHWKK YTJIeBOAOPOAOB (yronb, MPUPOJAHBbIM Ta3, HedTh),
MPOAYKTbI WX TiepepaboTku (6eH3WH), uX pojib B OBITYy M TPOMBILLIEHHOCTH.
[MToHsiTHE O OHOJIOTMUeCKY Ba)KHBIX BellleCTBaX: KUpax, Oenkax, yrieBofax — U Ux
poJM B JKWA3HM uUejioBeKa. MarepuanbHOe €QWHCTBO OpraHUuYeCcKuX |
HeopraHW4YeCcKrUX COeJMHEeHUHN.

KpemHuii, ero Qusnueckue ¢ XHMHUUECKHE CBOMCTBa, IIOJlyYeHUE W
npuMeHeHue. CoeZiiHeHUs1 KpeMHUs B Tipupoze. Obiue nipefictaBieHust 00 OKCuze
kpemuus (IV) u kpemHueBou kucnote. CUMMKaThl, UX MCIOIb30BaHUe B OBITY, B
TIPOMBILIJIEHHOCTU. Ba)kHelllle CTpoWTesbHble MaTepuasbl: KepaMuKa, CTeK/IO,
1jleMeHT, OeToH, »kene300eToH. [IpobGsemMbl 6Ge30MacHOr0  MCMOJb30BAHUS
CTPOUTEJIbHBIX MaTepuaioB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuii 3KcnepumeHm:

n3ydeHre 0Opa3lioB HEOPraHWYeCKUX BeIeCcTB, CBOWCTB COJISTHOW KHC/IOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peaklid Ha XJIOPU/-MOHbI U Hab/ro/leHre TIPU3HAKOB



VX TPOTEKaHWs, OMbIThbl, OTpakarolue (usnueckie W XUMHUUYECKHe CBOMCTBA
rajJiorTeHOB M WX COeJuHEeHHH (BO3MOJKHO MCII0/Ib30BaHUE BH/leOMaTepUasioB),
03HaKOMJ/IeHue ¢ 0O6pa3iliaMy XJI0pU/0B (rajioreHu/ioB), 03HaKOMJIeHHe C 00pa3lamu
ceppl U €€ coeJuHeHUsIMA (BO3MOXKHO MCIIO/Ib30BaHME BH/€OMaTeprasioB),
HabJ/TI0/jeHure Tporiecca 00yT/IMBaHUsS caxapa Ioj, JeHCTBHeM KOHI[eHTPHPOBAaHHOM
CepHOI KUCJIOTBI, U3yUeHHe XUMUUeCKUX CBOMCTB pa30aB/ieHHOM CepHOI KUC/IOTHI,
TIpOBe/leHre KaueCTBeHHOMN peakIMM Ha Cy/abhaT-uoH 1 HabJito/leHre npr3HakKa eé
MPOTEKaHUsi, 03HAaKOMJIeHHe C (PU3hueCKMMU CBOMCTBAMM a30Ta, (ocdopa U ux
coeHeHUH (BO3MOXXHO HCITO0/Ib30BaHHE BHIEOMAaTeprasnoB), obpa3iiaMu a30THbIX
u ¢dochopHbIX yAobpeHuii, nmomyyeHre, coOMpaHue, pacrio3HaBaHUe U H3ydyeHUe
CBOWMCTB aMMMaKa, MpOBe/leHHMe KaueCTBEHHBIX peaki[uid Ha WOH aMMOHUSI U
dbochar-uoOH ¥ U3yuyeHHe TIPU3HAKOB UMX TMPOTEKaHUs, B3auMOJENCTBUE
KOHIL|EHTPUPOBAHHOW a30THOM KHCJIOTbI C MeZbl0 (BO3MOJKHO HCII0J/Ib30BaHHe
BUJleOMaTEPUA/IOB), M3ydyeHHe Mojie/iell KpPUCTa/UIMUeCKUX peIIeToK ajMasa,
rpadura, dyriepeHa, 03HaKOMJIEHWe C TIPOLIECCOM a/icOPOLIMM pacTBOPEHHBIX
BellleCTB aKTUBHMPOBAaHHBIM YIVIEM WM YCTPOMCTBOM MPOTHBOrasa, MOJyyeHue,
cobupaHye, pacrio3HaBaHWe U M3yueHHe CBOMCTB YTIeKHUC/IOTO ra3a, IpoBe/jeHue
KaueCTBeHHBIX pPeaki[uii Ha KapOOHAT U CU/IMKaT-UOHBI U M3yUyeHUe TIPU3HAKOB UX
MpPOTeKaHUsi, O3HAKOMJ/IeHHWe C TIPOAYKI[Med CU/IMKAaTHOW MPOMBIIIIEHHOCTH,
pellleHre 5KCIepUMEeHTA/bHbIX 3a/lau Mo TeMe «BakHelive HeMmeTa/ibl U UX
COeIUHEHUST».

MeTtanibl 4 X COeJMHEHHUSA

OO0111ast XxapaKTePUCTUKA XUMHUUECKUX 37IeMEHTOB — MeTa/lJIOB Ha OCHOBaHUH
X TIonoXeHUsi B Ilepuoauueckor cuctemMe XUMUUeCKUx 3iemeHtoB /[I. W.
MeHpeneeBa 1 cTtpoeHusi aToMoB. CTpoeHre MeTa/ioB. MeTtayinueckasi CBsI3b U
MeTa//TMyecKasi  KpDUCTa/UIMuecKass  peliéTKa.  JJeKTPOXUMUYECKUM  psif
HaTpspKeHu MeTanioB. dusnueckre ¥ XMMHUUeCcKre CBOWCTBa MeTas/uioB. O61ue
crocoObl MoyueHusi MeTaioB. [IoHSTHE O KOPpPO3UM METasuIOB, OCHOBHBIE
crioco6bI 3aI[UThl KX OT KOppo3uu. CIiiaBsl (CTasb, YyTYH, AOPA/TFOMUHNM, OPOH3a)
Y UX TIpUMeHeHre B ObITY U TIPOMBILIJIEHHOCTH.

[[lesiouHbIe MeTasuibl: TI0/I0KeHUe B [lepuoiiueckorl cUCTeMe XUMHUYEeCKUX
snemeHTOB [I. V1. MeHzeneeBa, CTpoeHMe WX aTOMOB, HaxOXK[e€HHe B TPUPO/E.
du3nuecKkre U XMMHUYeCKre CBOWCTBA (Ha mpumepe Hatpus U Kanus). OKCUABI U
TUAPOKCUBI HAaTpuss M Kanvsd. [IpyumeHeHue 1Ie/IOYHBIX MeTa/VIOB W HUX
coeIlMHEeHUH.

[[lesioyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLUM: TOJIOXKEHHWE B
[Teproauueckou cucteMe xuMuueckux 3neMeHToB [1. 1. MeHeneeBa, CTpoeHMe UX
aTOMOB, HaxOXJeHre B npupoje. dusrueckre U XMMUUeCKHe CBOMCTBA MarHus U



Kanblys. BakHelve coefijuHeHUs Kanblys (OKCU, TUIPOKCH/, COJN). JKECTKOCTD
BO/IbI U CIIOCOOBI €€ yCTpaHeHHUsl.

AmroMuHMN: TIoJ10)KeHKe B [leproyeckon cucTeMe XMMAUECKUX 37IEMEHTOB
. . MenjeneeBa, CTpoeHUe aToMma, HaxoxzeHue B Ipupofe. dusuuyeckue U
XUMUYeCKre CBOMCTBA amtOMUHUS. AM(OTepHble CBOMCTBA OKCHUA U TUIPOKCH/A
AITFOMUHUSL.

Kene3o: nonoxxenve B [leproguueckor cucreMe XUMUYeCKUX 37emMeHTOB /1.
W. MeHnpeneeBa, CTpoeHHWe aTOMa, HaxoxJeHHWe B Iipupoze. Pusnueckue U
XMMHUEeCKre CBOMCTBA xKene3a. OKCcubl, TUAPOKCH/BI U conu Kese3a (1) v xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYeHUe.

Xumuueckuil 3KcnepumeHm:

O3HaKoMm/ieHHe ¢ oOpa3ljaMd MeTa/uUIOB U CIUIaBOB, HUX (PU3NUECKUMU
CBOMCTBaMH, M3y4YeHHe  pe3y/bTaTOB KOPPO3UMM  MeTa/yIoB  (BO3MOXKHO
WCTI0/Tb30BaHKe BHZieOMaTepuaaoB), OCOOEHHOCTeW B3aWMOJAENUCTBUS OKCHJA
Ka/lbliUsl W HaTpusi C BOJOM (BO3MO)KHO WMCIIO/Ib30BaHUE BH/j€OMaTeprasioB),
VICC/IeIOBaHNe CBOKMCTB >XKECTKOM BOJBI, MpOLiecca FOpPeHus jKesesa B KUCI0pPOZe
(BO3MOKHO  WCMOJIb30BaHWE  BH/I€OMAaTepyasioB), TPU3HAKOB  IIPOTEKaHUSs
KaueCTBEeHHbIX peaKLvii Ha MOHBI: MarHus, KaabLus, aTFOMUHUS, LIUHKaA, >xesie3a (II)
u xene3a (III), megu (II), HaOmofeHWe W OMMCAHWE TMPOIECCOB OKpaIllMBaHUS
IJlaMeHU WOHAaMU HaTpus, Kajusgd W Kaablusi (BO3MOXXHO MCI0J/Ib30BaHUE
BU/leOMaTepUasioB), UCCAei0BaHUe aM(OTePHBIX CBOMCTB I'MIPOKCH/Ia a/TFOMUHUS U
TMAPOKCHA LIMHKA, PelleHre 3KCIIePUMEeHTAaIbHbIX 3aZiad Io TeMe «BakHeuime
MeTa/l/Tbl U UX COeJUHEHUSI».

XHuMHUA U OKpYyKarlilas cpeja

BemectBa ¥ maTepuanbl B TOBCEJHEBHOM >XM3HU uvesnoBeka. besomacHoe
WCTI0/Tb30BaHKe BelleCTB U XUMUUeCKHUX peakiuii B ObITy. [lepBasi OMOIIb MpU
XMMUUECKHX 0’KOraxX U OTpaBJ/IEHUSIX.

XyMHUecKoe 3arpsi3HeHHe OKpY’Karoller cpefpl (TipejesibHast [OMYyCTAMas
KOHLIeHTpaLus BelecTs, fajnee — [1/1K). Posb XvMuM B pellieHUM 5KOJI0TMYeCKUX
rpooem.

XumuuecKuil 3Kcnepumenm:

u3yueHre 0o0Opa3lj0B MaTepyasioB (CTEK/O, CIIaBbl METAJJIOB, TOJMMepPHbIe
MaTrepHraJbl).

MescnpeomemHble ces3u

Peanu3aijuss MeXrpeJMeTHbIX CBsI3el TpU U3yyeHUH XuMuUKd B 9 Kracce
OCYLL[eCTB/ISIETCSI Uepe3 UCIO/b30BaHHWE KakK OOIKUX ecTeCTBeHHO-HayUHBIX
TIOHATUM, TaK Y TOHATUU, SB/SIOLIUXCS CUCTEMHBIMU [JI1 OTAEIbHBIX MPeJMeTOB
eCTeCTBeHHO-HayUHOI'0 LIUK/Ia.



OOb1iue ecTeCcTBeHHO-HayuyHbIe TMOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CHUHTe3, KaacCU(UKalus, T[epuoJUIHOCTh, HabmoaeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHue, H3MepeHHe, MOJie/b, SIBJieHWe, TapHUKOBBIM
3¢ (deKT, TeXHO/IOTUsl, MaTepHaJIbI.

dusurKa: MaTepusi, aTOM, 3JIeKTPOH, POTOH, HEMTPOH, UOH, HYKJ/IU/I, U30TOIIbI,
PaIM0aKTUBHOCTb, MOJIeKy1a, 3J1IEKTPUYECKUN 3apsij, TIPOBO/JHUKH,
TIOJIyTIPOBOJHUKH,  IU3JIEKTPUKH, (POTO3/IeMEeHT, BeIecTBO, Telo, O0BEM,
arperaTHoe COCTOsIHWE Bell|eCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CIiaBbl, (U3MUecKre BeIUUUHBbI, eJUHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPaHCTBO, MJlaHeThl, 3Bé3/bl, CoJHLIe.

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

['eorpadusi: atmocdepa, ruapocdepa, MUHepPasibl, FTOPHbIE MIOPO/IbI, T0Ie3HbIE
MICKOIaeMble, TOTJIMBO, BOJJHbIE PeCypChI.



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

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHS IIPOrpaMMbl OCHOBHOT'O  OOII[ero
oOpa3oBaHMs JOCTUTAIOTCS B Xofie OOyueHHsT XMMUU B €AUHCTBEe yueOHOW H
BOCTIMTAaTeTbHOM /1eATeTbHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMUA POCCUMCKUMHU
COLIMOKY/IbTYPHBIMM U JYXOBHO-HPAaBCTBEHHLIMM 1I€HHOCTSIMM, ITPUHSTHIMH B
oOIrlecTBe TpaBUaMM W HOPMaMM IIOBeZIEHMST M CIIOCOOCTBYIOT TIpOIjeccam
CaMOITIO3HAHUSI, CAMOPA3BUTHS M COI[A/A3ALMNA 00yJarOIXCsl.

JIMUHOCTHBIE ~ pe3y/lbTaThl  OTPa)KalOT  TOTOBHOCTh  OOYUarOIUXCS
PYKOBO/ICTBOBAaTbCSI CHCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OpHEHTALMH MU
pacIIIUpeHye OIbITa JIesTeTbHOCTH Ha €€ OCHOBE, B TOM UHCJIe B YaCTH:

1) naTpHOTHYECKOT0 BOCIIMTAHHUSA:

I[eHHOCTHOTO OTHOIIIEHUsI K OTeUeCTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HAC/Ie[IMi0, TMOHHMMAHWS 3HAUeHWs XUMHUYECKOH HayKu B JKU3HU
COBPEMEHHOI'0 00IIeCcTBa, CIIOCOOHOCTH BJ/AZIETh JAOCTOBEPHOW HWH(OpMAaIer o
TIEePe/IOBBIX JJOCTIKEHUSIX W OTKPBITHSIX MHPOBOM W OTeUeCTBEHHOW XUMUH,
3aMHTEPeCOBAHHOCTH B HayUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa U OOIIeCTBa;

2) rpaXkJaHCKOT0 BOCITUTAHMSA:

TIpe/ICTaB/IeHUss O COLMAJbHBIX HOpMax M TMpaBUIaX MEeX/IMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOII[€CTBEHHO
T10J1e3HOM, YueOHOMCC/IeJ0BaTe/TbCKOM, TBOPUECKOU U IPYTUX BUAX AeSTe/TbHOCTH,
TOTOBHOCTH K pa3HOOOpa3sHOM COBMECTHOM [1eATebHOCTH IIPU BBITOJHEHUN
y4eOHbBIX, IT03HABaTebHBIX 3a/lay, BBIOJHEHUH XUMHUUYECKUX SKCIIEPUMEHTOB,
CO3/1aHHY yUeOHBIX TIPOEKTOB, CTPEMJ/IEHHS] K B3aUMOITOHUMAHHIO U B3aMMOITOMOIIH
B ITpoliecce 3ToM yuebHOM ZiesTe/IbHOCTU, TOTOBHOCTHU OL[€HUBATh CBOE TIOBe/IeHNe U
TIOCTYIKH CBOMX TOBAPHIIEH C MTO3UI[HH HPABCTBEHHBIX 1 IMPABOBBIX HOPM C YUETOM
0CO3HAHUS TIOC/IeICTBUM TTOCTYITKOB;

3) IleHHOCTH HAyYHOTI'0 MO3HAHUS:

MHDPOBO33peHUYeCKHe TIpe/ICTaB/IeHUs] O BeIjeCTBe U XUMHUECKOW peakivy,
COOTBETCTBYIOI[I® COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTAaBJISIOIIHE
OCHOBY /I TIOHMMaHUsI CYIHOCTH HAy4YHOM KapTWHLI MUpa, TIpeACTaBjeHHUs 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Ppa3BUTHS TPHUPOJBI, B3aUMOCBSI3SIX UYeJIOBEKa C
TIPUPOTHOM Cpefiol, O PO XMMHHM B ITO3HAHWUU 3TUX 3aKOHOMEpPHOCTeM;

Mo3HaBaTe/IbHbIe MOTHBBI, HallpaB/ieHHbIe Ha MOJyYeHHe HOBBIX 3HAHUH 10
XUMUH, HeoOxoauMmble i OObsCHEHWS HaO/OfaeMbIX TIPOI[ECCOB U SIBJIEHUH,
M03HaBaTe/IbHOW, MH(MOPMAI[MOHHOM W UMTaTeIbCKOW KYJ/IbTYpbl, B TOM UHCJIE
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMHU TeKCTaMH, CIIPABOUHOM



JIUTEpaTypor, [OCTYMHbIMA TEXHUUECKUMM CpeACTBaMU WMH(POPMALIMOHHBIX
TeXHOJIOTHU;

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

4) ¢popMupoBaHus Ky/IbTYPbI 3i0POBbSI:

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

5) TPyAOBOro BOCHUTAHMS:

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

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

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

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

METAIIPEAMETHBIE PE3YJ/IBTATbBI

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



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

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIe yUeOHbIe JeiCTBHSs

Ba3oBble jloru4yecKue JAeiCTBHs:

yMEeHHUSI HCII0/Mbh30BaTh MPUEMBI JIOTHUUECKOTO MBIIIIEHUs] TIPU OCBOEHHUH
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHATHN (BbIJENSTh UX XapaKTepHbIe
TIPU3HAKH, yCTaHAB/IMBAaTh B3aUMOCBSI3b C APYTMMH TIOHSITHUSIMH), WCIIOIb30BaTh
TIOHSATHUS /11 0ObSICHEHHs OT/e/IbHBIX (DAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [I/Is1 KIacCU(PUKAIUY XUMHUEeCKHUX Bell[eCTB U XUMUUYECKUX PpeakIfui,
yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3M MEXIy OOBEKTaMH H3yueHHs,
CTPOUTD JIOTUUECKHe pacCyxaeHus1 (MHAYKTHUBHbIE, eJyKTUBHbBIE, TI0 aHA/IOTHH),
Jles1aTh BBIBO/IbI U 3aK/THOUEHHUS;

yMeHHe TIpUMeHSATb B TIpollecce TIO3HaHUSI TOHATUS (TIpeiIMeTHbIe W
MeTaripeiMeTHbIe), CHMBO/IMUYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMble B XUMUH,
1ipeoOpa3oBbIBaTh IMPOKO MPHUMeHsIeMble B XMMHUHM MOJe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmy/ia U ypaBHeHHe
XUMHUUECKOM peaki[uu — IpHU pellleHnH yueOHO-TI03HaBaTeIbHBIX 3a/lau, C YUETOM
9TUX MO/Ie/IbHbIX TpeJCTaB/IeHUIN BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0OBEeKTOB — XUMHUUECKUX BEIeCTB U XMMHUUeCKUX peakiii,
BBISB/ISTH  OOIIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[CTBEHHbIE CBS3UM U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOL[eCcCax U SIBIeHUSIX.

Ba3oBble ucc/1ejoBaTe/IbCKHe e CTBUS:

yMeHUe HCII0/Ib30BaTh IMOCTaBeHHbIe BOMPOCHhl B KadeCTBe WHCTPYMEHTa
TI03HAHMS, a TaK)Ke B KaueCTBe OCHOBHI [I7isi POPMUPOBaHUS TUIIOTe3bI 10 TIPOBEpPKe
TIPaBUIbHOCTU BbICKA3bIBa€MbIX CY>K/I€HUM;

nproOpeTeHWe OMbiTa I10 IJIAHUPOBAHHWIO, OpraHW3alldd W ITPOBEJEeHUI0
yUeHHYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOA0M IIpoliecca,
CaMOCTOSITe/IbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/iMpoBaTh 0000IeHUs U
BLIBO/IbI 110 pe3y/ibTaTaM MPOBe/[EHHOTO OIbITa, UCC/IeI0BaHUs], COCTAB/ISITh OTUET O
npo/ie/laHHOM paboTe.

Pabora c uaopmanmeii:

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



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

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

KoMMyHHKaTHBHBIE YHHBePCa/TbHbIe YueOHbIe JeHCTBHUSA:

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

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

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

PerynsiTUBHBbIE YHHBeEpPCa/IbHbIE YueOHbIe JeCTBUSA:

yMEeHHEe CaMOCTOSITEe/IbHO OMpefie/iAiTh Le/U AesiTe/TbHOCTH, IJIaHWUPOBATh,
OCYIIIeCTBJ/ISITh, KOHTPO/IMPOBAaTh U TMPH HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOIO
JesiTeNIbHOCTb, BbIOMpaTh Hanbosee 3(heKTHBHBIE CTIOCOOBI perIeHns YUeOHbBIX U
MO03HABaTe/NbHBIX 3a/lau, CaMOCTOSITe/IbHO COCTaB/ISATh WIA KOPPEKTHPOBATh
TIpe/IJIOKeHHbIN  a/iTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJjaHUll € YUETOM
TIOJTyueHHus] HOBBIX 3HaHHM 00 M3yuaeMbIXx 0OBEKTax — Bell[eCTBaX W peaKIUsX,
OLIeHWBaTb COOTBETCTBHE TOJIyYEHHOTO pe3yJsbTaTa 3asiB/JIeHHOM Lie/iv, YMeHHe
WCII0/Ib30BaTh ¥ aHA/IM3UPOBATh KOHTEKCThI, TIpe/ijlaraeMble B YC/IOBUM 3a/laHUM.

IMPEAMETHBIE PE3YJ/IBTATBI

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



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

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

JOJDKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUIA:

* DPAacCKpbIBaTb CMBICJ OCHOBHBIX XMUMHWYECKHX TOHATUMU: aTOM, MOJIEKYJa,
XUMUYECKHUW 5JIEMEHT, MPOCTOe BELIeCTBO, CJI0XKHOE BeLeCTBO, CMeCh
(omHOpOZHAst U HEOAHOPOAHAs), BaJIEGHTHOCTb, OTHOCUTE/IbHAs aTOMHasi U
MOJIEKYJ/ISIDHasi Macca, KOJMYeCTBO BelleCTBa, MOJIb, MOJIIPHas Macca,
MaccoBasi I0/si XMMAYEeCKOro 3jieMeHTa B COeIMHeHUH, MOJISIPHbIN 00BbEM,
OKCHJI, KMCJIOTa, OCHOBaHHWE, COJib, 3JIEKTPOOTPHULATEIbHOCTb, CTEIEHb
OKHCJIeHUS], XMMHWYeCcKas peaklys, KaacCU(PUKalUs peakluil: peakluu
COeIUHEHWs, peakLUU pPa3/IOKeHUsl, peakuu 3aMelleHus], peakLluu
oOMeHa, 9K30- U H/I0TepMHUYEeCKHe peakiiu, TeroBoi 3deKkT peakiuy,
SIpO aTOMa, 3/IeKTPOHHbIN C/I0M aTOMa, aTOMHasi opbuTasb, pailyc aToma,
XUMUUEeCKasi CBsI3b, TIOJISIPHAsi U HeroJisipHasi KOBaJIeHTHas1 CBsI3b, MOHHAs
CBA3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MacCoBas [JO/s1 BelecTBa
(mpoLieHTHAas1 KOHL|eHTpALUs) B paCTBOPE;

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

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

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

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [l. W. MeHgesneesa:
JIeMOHCTPHUPOBaTh TOHUMAaHWe TepUOANYECKOM 3aBUCMMOCTHA CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJI0KeHus1 B Ilepuoauyeckor cucreme,
3aKOHOB COXPaHEHUs MacChl BeLeCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOrajjpo;

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



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

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

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

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

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

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

C/ie[ioBaTh MpaBUIaM T10J/Ib30BaHUsI XMMUUeCKOH MOCy10i 1 JabopaToOpHbIM
o0Oopy/ioBaHMeM, a Takke TMpaBWiaM oOpalljeHusi C BellecTBaMu B
COOTBETCTBMM C WHCTPYKLUSIMH TI0 BBITIOJIHEHUIO J1aODOpPaTOPHBIX
XUMHUECKUX OTIBITOB T10 TI0/TyUeHHI0 ¥ COOMPAHUIO Ta3000pa3HbIX BeIlleCcTB
(BogopoZila U KHCJIOPOAA), MPUTrOTOB/IEHHIO PAaCTBOPOB C OMpejen1éHHOU
MacCOBOM [10JiIed pacTBOPEHHOrO BellleCTBa, IJIAHUPOBaTh M TMPOBOJAUTH
XUMHUUeCKHe SKCIepHMEeHThI M0 pacro3HaBaHUIO PacTBOPOB Iiiesioueii U
KUCJIOT C TIOMOILIbI0 UHIUKATOPOB (/1akMyc, (heHOTanenH, MeTUI0paHX 1

IpyTue).

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

pacKpbiBaTb CMBIC OCHOBHBIX XUMHUYECKUX TOHSTUM: XUMUUECKUU
3jIeMeHT, aTOM, MOJeKyja, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’)KHOEe BeIleCTBO, BaJIeHTHOCTb, 3J/IeKTPOOTPULaTe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMUYeCKasi peaklys, XUMUUecKasi CBsi3b, TEIJIOBOM 3(PQeKT
peakiuv, MOJb, MOJIApDHBIA  00BEM,  pacTBOpP,  3JIEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOJIUTAYECKAs AUCCOLMALUS, peaklUUd HOHHOIO
oOMeHa, Kara/iu3aTop, XUMUYeCKOe PpaBHOBecHe, oOpaTUMbie U



HeoOpaTUMble peaki[uH, OKHC/IUTeTbHO-BOCCTAaHOBUTE/IbHbIE —PpeaKIUy,
OKHCJIUTEJIb, BOCCTAHOBUTEJIb, OKHUCJIEHWE U BOCCTaHOBJIEHUE, a/l/IOTPOIHS,
aM(OTepHOCT®, XUMUUecKast CBSI3b (KoBasieHTHas, VIOHHasl,
MeTasuIhJuecKasi), KpuCTayinyeckast peléTka, KOppo3usi MeTasuloB, CIL/IaBbl,
CKOPOCTb XUMHWUYECKOW peaklvu, TpeJebHO JOMyCTUMas KOHLIEHTPAaLUs
[1/1K BelecTBa;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUM U
TIPUMEHSITh 3TU TIOHSITHS MPY ONKMCAHUM BeLeCTB U UX TMpeBpallleHUl;
WCIO0J/Ib30BaTh XUMUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsT (opMy
BEILIeCTB U YPAaBHEHUM XMMUYECKUX PeaKLui;

omnpe/ie/iATh BaIEHTHOCTb U CTENeHb OKUC/IEHUSI XUMUUECKUX 37IEMEHTOB B
COeIUHEHUSX Ppa3/IMYHOr0 COCTaBa, IIPUHAJJ/IEXXHOCTh BeIeCTB K
orpeJe/léHHOMY KJ/acCy COeJuHeHWW Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHasl, MeTa/yldueckas) B HeOpraHWueCcKux
COeIMHEHUSX, 3apsi/] MOHA M0 XUMHYeCcKou (opmysie, XxapakTep Cpeibl B
BO/JJHbIX PAaCTBOPAaX HEOPraHWYeCKUX COeIMHEHWH, TUIl KPUCTa/UTMUueCKOn
PEIETKY KOHKPeTHOTO BeIleCTBa;

packpbiBaTh CMmbICa [lepuoguueckoro 3akoHa [I. . MenjesieeBa u
JIeMOHCTPHUPOBaTh €ro ITIOHMMaHWe: OIKMCbIBaTh M XapaKTepHU30BaTh
TabymmuHyto dopmy Ileproguueckoil CUCTEMbl XUMHUUYECKHX 3IEMEHTOB:
pa3nuuaTh IIOHATHSI «TJaBHasi ToArpyrma (A-rpyrmia)» U «1o0ouHast
noarpynna (b-rpynma)», Manbie u Oosibliie TepUO/bl, COOTHOCHUTH
0003HaueHus1, KOTOPble UMEIOTCS B ITepHUOInUeCKoi Tab/uIle, C YUNCIOBbIMU
XapaKTepUCTUKaMU CTPOEHUsI aTOMOB XMMHWUYECKHUX 3JIEeMEHTOB (COCTaB U
3apsf  sifipa, oOlljee YWC/IO 37eKTPOHOB U pacrpejie/ieHde WX T10
3/IEKTPOHHBIM C/105IM), OOBSICHSITH OOIIe 3aKOHOMEePHOCTH B M3MeHeHUH
CBOWCTB 3/IeMEHTOB M UX COeJJMHEHWM B Tipefiesiax MajbIX MepUO/IOB U
IJIaBHBIX MOJTPYIII C YYETOM CTPOEHUSI UX aTOMOB;

K/1acCCU(ULIMPOBaTh XMMHUUYECKUe 3/IeMeHTbI, HeopraHudeckre BelllecTBa,
XUMUYeCcKre peakiuy (M0 YMC/Iy M COCTaBy y4YacTBYKOIIUX B peakLUd
BellleCTB, MO TeryioBOMYy 3((}eKTy, M0 W3MEHEeHUIO CTelleHel OKUC/IeHUs
XUMUUECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBaTh) 00mMe W creluduueckre XUMHUUECKHe
CBOMCTBA MPOCTBIX M CJIOKHBIX BeLeCTB, MOATBEp)KJas OINUCaHue
rpuMepaMU MOJIEKY/ISIDHBIX U WOHHBIX YpPaBHEHHUW COOTBETCTBYIOLLUX
XUMUUECKUX peaklui;

COCTaB/ISAITb ypPaBHEHUS] 3MEKTPOJIMTUYECKOM [UCCOLMALIMM  KHUCJIOT,
1[e/I04er U COJeH, MOJIHbIe M COKpall|éHHbIe YPaBHEHUs PeaKl[iid MOHHOTO



oOMeHa, ypaBHeHUs peakiuii, TOATBEP)KAAIOIINX CyIleCTBOBaHHE
reHeTHYeCKOU CBSI3M MeXKIy Bell[eCTBaMH Pa3/IMYHbIX K/1aCCOB;
PaCKpbIBaTh  CYIIHOCTb OKUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKLni
TIOCPe/ICTBOM COCTaBJ/IeHUS 3/IEKTPOHHOTO OaaHca 3TUX peakLvi;
TIPOrHO3UPOBAaTh CBOWCTBA BEIeCTB B 3aBUCHMOCTH OT WX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKaHUs XUMHWUECKUX TIpeBpalljeHuii B pa3/MUHbIX
YC/IOBUSIX;

BBIUMCJIATE OTHOCUTEIBHYIO MOJIEKY/ISPHYIO Y MOJISIDHYIO MacChI BelIleCTB,
MacCOBYIO [IOJIF0 XUMHYEeCKOro 3jiemMeHTa 1o ¢GopMyse COoeAUHEHHS,
MaCCOBYIO /IOJTIO BellleCTBa B paCTBOPe, TPOBOAUTb PACUETHI 110 yPaBHEHHIO
XUMUYECKOM peakKlvy;

cobsiroaTh TIpaBUJIa M0JIb30BaHUS XUMUUECKOU TIOCYI0M 1 1abopaTOpHBIM
obopygoBaHHeM, a Takke TIIpaBH/a oOOpalleHds C BellecTBaMH B
COOTBETCTBUM C HWHCTPYKLUMSMU TI0 BBITIOJIHEHWIO 1ab0paTOPHBIX
XUMUYECKUX OTBITOB TIO ITOJTyUYeHHI0 ¥ COOMpPaHKIo ra3000pa3HbIX BelljecTB
(aMMuaka ¥ yrjeKucsioro rasa);

TIPOBO/IUTDH PeaKI[|H, MOATBePXK/Aaroli[1ie KaueCTBeHHbIM COCTaB Pa3/InUHbIX
BeIIeCTB: pacro3HaBaTh OMBITHBIM MyTéM XJIOpUI-, OpOMUA-, WOIUA-,
KapboHaT-, ¢ocdat-, cunMkaT-, Cyabdar-, TUAPOKCHUI-UOHBI, KATUOHbI
aMMOHMSI U WOHBI W3yUeHHBIX METa/I/IOB, TIPUCYTCTBYIOLHE B BOJHBIX
pacTBOpax HEOPTaHWYeCKHX BeIleCTB;

TIPUMEHSITb OCHOBHBIE OTlepaliii MbICJTUTE/IbHOM /lesTelTbHOCTH — aHa/lu3 U
CUHTe3, CpaBHeHHe, 000011ieHre, CCTeMaTU3al[|lo, BbISIB/IeHHe PUUUHHO-
CJIe[ICTBEHHBIX CBsi3el — /11 U3yUeHUsi CBOWCTB BeI|eCTB U XUMHUUECKUX
peakiuii, ecTeCTBeHHO-HayuHble MeTO/[bI TIO3HaHUs — HabmoeHue,
M3MepeHue, MO/ie/TMpPOBaHue, SKCIIepUMeHT (peasibHbIA U MbICJIEHHBIN).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 K/TACC
KouuecTBO 4acoB
No HaumeHoBaHMe pa3je/ioB U JneKTpoHHbIe (H(POBEHIe)
KonTpo/ibHabie IIpakTHyecKue
n/n TeM NPOrpaMmabl Bcero oOpa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3pgen 1. IlepBoHava/ibHbIe XUMHYECKHE MIOHATHUSA
XuMHS — BaykHast 00/1aCThb
€CTecTBO3HaHUS U
1.1 Ny 5 2 https://m.eds0o0.rt/YNVIX660G
MPaKTUYECKOU J1esiTeTbHOCTH
yejioBeKa
BeliectBa 1 xvumnueckue
1.2 H 15 1 https://m.edsoo.rt/ONNXR1VFEFQ
peakLuu
Wroro no pa3peny 20
Pa3pgen 2. BaxkHelne npejcTaBUTe/ M HEOPraHMYeCKUX BellecTB
Bo3nyx. Kucnopoa. 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 COMISIX
Bopa. PactBopsl. I1oHsiITHE
2.3 A P 5 1 1 https://m.edsoo.ru/M13I5KJBM
00 OCHOBaHUSX
OCHOBHBIE K/TaCChI
24 HeopraHu4yecKux 11 1 1 https://m.edsoo.ru/0TSASMOWT
coeIMHeHUM
Wtoro no pa3peny 30

Paspgen 3. Ilepuoanueckuii 3akoH u Ilepuoguyeckasi cucrema xumuueckux 3;1eMeHToB [I. VI. MenjesieeBa. CTpoeHye 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/ILHbIE Pe€aKIumn

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

N. MenpeneeBa. CTpoeHue
aToma

Xumnueckas CBA3b.

OxucnuresisHO-
3.2 8 2 https://m.edsoo.ru/F6AOABDPF
BOCCTaHOBHUTEJIbHbIE
peakiuu
Wtoro no pa3peny 15 https://m.edsoo.rt/LRYWBJPES
PesepBHOe Bpems 3 https://m.edsoo.rt/KQBD02J69

OBLIEE KOJIMYECTBO YACOB
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https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/TCBJBVWFZ

9 KV/IACC

KosmmuecTBo uacoB

Ne HanmMeHoBaHMe pa3jie/ioB U TeM JnekTpoHHbIe (1{u¢poBbIe)
KontposbHbie | IIpakTHyeckue
n/n NMpOorpamMmMsbI Bcero oOpa3oBarTe/bHbIE PeCypChI
padoThI paboThI
Pa3pgen 1. BemecTBo U XMMHUeCKUe peaKkLUuu
[ToBTOpEHUe U yriybeHre 3HaHUN
1.1 P yry 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX pa3fiesioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 P 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKUX peakLui
ONeKTPOIUTHYeCKas JUCCOLaLUs.
1.3 P A Huan 8 1 1 https://m.edsoo.rt/KODURS0VV
XUMHYecKue peakliui B pacTBOpax
Wtoro no paspeny 17
Pa3pen 2. HemeTasl/ibl M X COeUHEHUSI
OO6111ast xapaKTeprUCTUKa XUMUUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1EF7001
snemMeHTOB VIIA-rpymmbl. ['asioreHsl
OO0r111ast xapaKTeprUCTUKa XUMUYEeCKUX
2.2 snemeHTOB VIA-rpymnmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
CcoeJUHeHUsI
OO6rast xapaKTeprUCTUKa XMMUIeCKUX
2.3 seMeHTOB VA-rpymrsl. A30T, pochop u 7 1 https://m.edso0.r/VOXDOUX2S
VX COe/INHeHUs
OO6111ast XxapaKTeprUCTHKa XUMUUECKUX
24 sremMeHTOB IVA-rpynmnsl. Yriepos u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEeMHUU 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

Pazpen 3. MeTa//ibl H X COeJMHEHHA

3.1 OOr11e CBOWMCTBA METAJJIOB 4 https://m.edsoo.ru/GHV2L.6NJ8
3.2 BakHelillve MeTasibl ¥ UX COeJUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wtoro mno paszeny 20
Pa3pgen 4. Xumus 4 okpyxawuasi cpeja
BeiliecTBa 1 MaTepuaibl B )KU3HU
4.1 B P 3 https://m.edsoo.rt/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

ITPOBEPSAEMbBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA

OCHOBHOM

OBPA30BATEJ/IbHOU ITPOT'PAMMBI

8 KVIIACC

Kop
npoBepsieMoro
pe3yjbTaTa

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

1

ITo Teme: «HepBOHa‘JaﬂbHBIe XUMHYeCKHe ITOHATHA»

1.1

pacKpbIBaTh CMBICJI OCHOBHBIX XHMHUECKMX TIOHSTHMN: aToM,
MOJIeKy/la, XUMUYeCKU 5j1eMeHT, MPOCTOe BellecTBO, C/IOKHOe
BeIlleCTBO, CMech (OZHOpPOJHas W HeOJHOPOZHAas), BaJeHTHOCTb,
OTHOCHTe/bHAasi aTOMHAasi M MOJIeKy/spHas Macca, KOJIMUeCTBO
BelllecTBa, MOJ/Ib, MOJIIPDHAasl Macca, MaccoBasi [0Sl XUMHUYEeCKOro
3/IeMeHTa B COeJUHEHUH, MOJSIPHBIM 00bEM, XMMUUecKasi peakLusi,
KjJaccuuKalusi  peakUWii: peakUMd —COeAWHEHMs, peakLUu
pasyoKeHUsl, peakLUM 3aMellleHMsi, peaklud oOMeHa, 35K30- U
9H/I0TEpMHUYECKHe peaKlid, TeryioBoi 3¢ ¢deKT peakijuu, pacTBOp,

MaccoBasi [10Jis BellleCTBa (MPOLeHTHasl KOHLIEHTpalKsi) B pacTBOpe

1.2

WJIJTFOCTPUPOBATh B3dMMOCBS3b OCHOBHBIX XMMHUUECKHUX TIOHATUU U

MPUMEHATD 3TU MMOHATHA IIPU OITMCAHWHU BEIECTB U UX HpeBpaH_IEHI/Iﬁ

1.3

WCT0/Ib30BaTh XUMUYECKYI0 CHUMBOJIMKY JJIsl COCTaB/eHus1 (popMyi

BellleCTB U ypaBHEHUN XUMHUUECKUX peaklui

1.4

PaCKpbIBATE CMBICZT 3dKOHOB  COXpdHEHHWA MdCChbl BeIeCTB,
MOCTOAHCTBA COCTAdBd, ATOMHO-MOJIEKYJ/IIDHOTO YU€HHS, 3dKOHA

ABorazpo

1.5

onpenejdTb BAJIGHTHOCTb dTOMOB  3J/IEMEHTOB B 6I/IHaprIX

CoeMHEeHUAX

1.6

K/IaCCU(ULMPOBaTh XMMHUUECKHe peaklyy (10 YUC/Iy M COCTaBy

yUaCTBYIOIIUX B peaKkLUU BelleCTB, 10 TeraoBoMy 3ddeKTy)

1.7

BBIUUC/IATE OTHOCHUTE/IBHYHO MOJIEKYJ/IADHYIO W MOJIADHYIO MACCHL

BeIIIeCTB




1.8

BBIUUC/IATE MdaCCOBYHO AOJ/IF0 XMUMHUUYECKOr'o 3JIEMEHTA I10 (I)opMyne

coeJluHeHwUs,

1.9

BBIUNC/IATE MACCOBYIO [OJIKO BellleCTBd B paCTBOpe

1.10

TIPUMEHSITh €CTeCTBEHHOHAYUYHbIE METO/Ibl [T03HAHUSI — HabJTFo/IeHue,
u3MepeHHe, MOJe/MpOBaHUe, SKCIlepUMEeHT  (peasibHbIA U

MBbICJIEHHBIN )

[To Teme: «BakHelilMe Npe/iCTaBUTe/IM HEOPTaHUUeCKHX BeleCTB»

2.1

PaCKpbeIBaTb CMBIC/I OCHOBHBIX XHWMHUUYECKHX TTOHSITHM: OKCH[,

KHC/I0Ta, OCHOBAHHKeE, COJIb

2.2

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

coeiuHeHU 110 popMyiam

2.3

K/IaCCU(ULIMPOBATh HEOPTaHUUYECKHe BeljecTBa

2.4

XapaKTepu3oBaTh (OMHUCHIBATh) OOIL[Me XUMUYeCKHe CBOMCTBA
BellleCTB pa3/IMUHbIX K/IaCCOB, MOATBEP)K/as ONKUcaHue NpUMepaMu
MOJIEKYJISIPDHBIX ~ YPaBHEHHMH  COOTBETCTBYIOLIMX  XUMHUECKUX

peakLuii

2.5

IMMPOrHO3MPOBATH CBOMCTBa BeleCTB B 3dBUCHMMOCTH OT MX
KaueCTBEHHOr'o COCTdBd, BO3MOXXHOCTH IIPOT€KaHUA XUMHUECKUX

HpeBpaH_IEHI/Ii/JI B PA3/IMUYHBIX YC/IOBUAX

2.6

C/leIoBaTh TIpaBW/IaM  TIOJIb30BAHUSI XUMHUECKOW TIOCYZOH W
nabopaTopHbIM 000pyZOBaHWEM, a TaK)Ke TpaBU/aM oOpalleHus: C
BeIlleCTBAaMH B COOTBETCTBUU C WHCTPYKLUSMH T10 BBITOJTHEHHIO
nmabopaTOPHBIX XMUMHUECKHX OIBITOB IO TIOyYeHUI0 U COOMpaHUIO
razoobpasHbIX BeljecTB (BOZOPO/A M KHUC/IOPOZa), IPUrOTOBJIEHHUIO
pacTBOpPOB C OIpeZle/IEHHONW MacCOBOM [0/eil  pacTBOPEHHOTO
BeI[eCTBa, TJIAHUPOBaTh U TIPOBOJUTH XMMHUUECKHE SKCIIEPUMEHTHI
10 pacrio3HaBaHUIO PACTBOPOB IIje/ioueil W KHUCIOT C TIOMOLIbIO

VMH/UKATOPOB (/1akMyc, (heHOdTaenH, METUIOPAHX U [IpyTrue)

2.7

MIPOBO/IUTh PACUéThI 10 YPAaBHEHUIO XMMUUECKOU peakLiiu

[To Teme: «Ilepmoanueckuii 3akoH W [lepuopuuyeckasi cucrema
xumuyeckux sjemMeHToB [I. V. MeHgeneeBa. CTpoeHHe aTOMOB.

Xumuueckas CBsi3b. OKHUC/IUTETbHO-BOCCTAHOBUTE/IbHbBIE peaknumn»

3.1

PaCKpbIBaTb CMBIC/I OCHOBHBIX XUMHWUYECKUX TIOHSITHM: AAPO aTOMa,

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




XUMUUecKasi CBsI3b, MOJIIpHasi U HeMoJsipHasi KOBaJleHTHasi CBSi3b,
3/IeKTPOOTPULIATeIbHOCTh, WOHHasi CBSI3b, WOH, KAaTWOH, aHWOH,

CTerieHb OKHCJ/IEHUA

3.2

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

3.3

OIMCHIBATh M XapaKTepu3oBaTh TabmuuHyto (popmy [lepuoanueckoit
CUCTeMbl XMMHUYECKHX 3/IEMEHTOB: pas/inyarh IOHATUS «IJIaBHas
noarpymmna (Arpynma)» W «mnobounasi moarpynma (Brpyrma)»,

«MaJible» U «0O0JIbIIIE» rnepuoanl

3.4

packpeiBaTb cMmbIci Ilepuopuueckoro 3akoHa /[I.M. Menpeneesa:
JIeMOHCTPUPOBaTb [NOHMMaHWe IepUOAUYeCKOM  3aBUCUMOCTH
CBOWMCTB XMMMUECKUX 3/IEeMEHTOB OT WX T[OJOXKEeHUsl B

[Tepuoguueckoyi cucreme

3.5

COOTHOCUTh  0003HaueHWs, KOTOpble UMETCI B  Tabmuile
«Ileprognueckass  cucrtemMa  XuMHUueckux  ssiemeHTtoB .U
MeHeneeBa» C YUC/IOBBIMU XapaKTePHUCTHUKAMHM CTPOEHUS aTOMOB
XUMHWYeCKUX 37eMeHTOB (cocTaB U 3apsj sjpa, obiee UMCIO

5/IEKTPOHOB U pacripejie/ieHre UX 110 3/1eKTPOHHBIM C/I05IM)

3.6

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

COoeZIMHEeHUSIX

3.7

ornpenesaTb BUL XAMHUECKOH CBSI3U (KOBaJ'IeHTHaH nu I/IOHHaH) B

HEOPradHN4eCKUXx CoeJUHEHUAX

9 KJ/TACC

Kopg
NpoBepsieMoro
pe3yjbTara

IIpoBepsiemMble MpeMeTHbIe pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOTI'0 0011iero 00pa3oBaHusi

1

ITo Teme: «BelecTBO U XUMUYECKask peakLvs»

1.1

PacKpbIBaTb CMBIC/T OCHOBHBIX XMMHUECKHX TMOHSTHI: pacTBOD,
3JIeKTPOJIUTBI, HE3JIEKTPOJIUTHI, 3/IEKTPOIUTHUECKAs AUCCOLMALINS,
peakIvu MOHHOTO 0OMeHa, KaTaju3aTop, XUMUYeCKoe paBHOBeCHe,
obparumbie u HeoOpaTUMBbIe peakiyy,
OKHC/TUTETbHOBOCCTaHOBUTE/TbHbIE peaKiyy, OKUC/TUTE]Tb,
BOCCTAQHOBHTE/Ib, OKHCJIEHHe W BOCCTAaHOBJ/IEHHe, aJUIOTPOIIVS,

aMCl)OTepHOCTb, XUMHUYeCKasd CBA3b (KOBaJ'IEHTHaH, HMOHHaAs,




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

XUMUYECKOM peakLuu

1.2

W/IJTFOCTPHUPOBATE B3dWMMOCBSA3b OCHOBHBIX XUMHWYECKHUX TIOHATUN U

TMPUMEHSATDL 3TU MMOHATHUA ITPU OITMCAHWHU BEIECTB U UX HPEBpaMEHHﬁ

1.3

COCTaBJIATb YPaBHEHUs 3JIEKTPOJIMTUUECKOW AWCCOLMALMA KUCIIOT,
1je/I0Yer YU COJeM, TOJIHble M COKpal|éHHble ypaBHEHUS peakLUu

UOHHOTr0 0OMeHa

1.4

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

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

1.5

MIPOBO/IUTH PACUéTHI 10 YPAaBHEHUIO XMMHUUECKOU peakLiiu

ITo Temam: «HemeTanmnbl U UX COeiMHEeHUs» U «MeTayibl U UX

COoeIMHEHU S

2.1

XapaKTepu3oBaTh  (OMMChiBaTh) o0mMe U crneuydUyeckue
XUMUYeCKHe CBOMCTBA MPOCTBIX U CIOXKHBIX BEILeCTB, MOITBEPKAast
OlMCaHWe TIPUMepPaMU MOJIEKY/ISIPHBIX M HWOHHBIX YPaBHEHUH

COOTBETCTBYIOLUX XUMHNYECKUX peaKI_H/Iﬁ

2.2

COCTaBJISATh ypaBHEHUs peakLvid, O TBeP KJaoIUX CyllieCTBOBaHHe

reHeTHUeCKOM CBSI3U MEXAY BeleCTBaMHU PAa3/IMYHBIX KJ/IdCCOB

2.3

MPOTHO3UPOBAaTh CBOMCTBA Bell[eCTB B 3aBUCHMOCTH OT UX CTPOEHMUS,
BO3MOXXHOCTH MPOTeKAHUsI XUMUUeCKUX MpeBPall{eHUi B Pa3/IMUHBIX

YCIOBUSIX

2.4

C/lefioBaTh TIpaBU/IaM  TI0/Ib30BaHUS XMMHUYECKOH TIOCY/IoN |
naboparopHbIM 060pyZIOBaHMEM, a TaK>Ke TpaBUaM OOpallieHus C
BeIIleCTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMHM T10 BBITIOJTHEHUIO
71ab0OpaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUI0

ra3000pa3HbIX BellecTB (aMMHaKa M yrIeKUC/I0ro Ta3a)

2.5

TPOBOJUTh PEeaKLUH, TOJTBEPXKJAIOIIME KaueCTBEHHBIH COCTaB
Pa3/MUHBIX BeIeCTB: PACMO3HABaTh OIBITHBIM IyTEM XJIOPU/-,
Opomuza, woaua, KapboHaT, Qocdar, cummkar, Cysbdar,
T'UJPOKCHUAMOHBI, KaTUOHBI aMMOHWSI, MOHBI U3yUYeHHBIX METaslIoB,

MPUCYTCTBYIOILIME B BOAHBIX PACTBOPaxX HEOPraHUUeCKHX BellleCTB

[To Teme: «XuMus U OKpysKaroljas cpesa»

3.1

pacKpbIBaTb CMBIC/I OCHOBHBIX XUMHUeCcKMx mnoHsaruu: IIJK

BeleCTBa; KOPpO3us MeTa/1JI0B




3.2

MIPUMEHSTh OCHOBHBIE OIEpAlMHd MBICJUTEBHON JesaTe/IbHOCTH —
aHa/M3 W CUHTe3, CpaBHeHWe, 0000IIeHre, CHCTeMaTU3alHIO,
BbISIB/IEHWE TIPUUMHHO-C/IE[ICTBEHHBIX CBSI3éM — 11 W3YyUeHust
CBOMCTB BELECTB U XUMHUECKUX DPeaKI[Uii; eCTeCTBEHHOHAyUHbIe
METOZbl TI03HaHUs — HaOJo/IeHre, W3MepeHue, MO/eTMPOBaHUe,

9KCIiepruMeHT (peasibHbIN U MbIC/IEHHBIN)




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

8 K/IACC

Kop

IIpoBepsieMblii 371eMeHT CO/iep)KaHusA

1

HepBOHa‘—IaJIBHbIe XUMHYeCKHe IMOHATHA

1.1

[Ipegmer xumuu. Ponb XuMuuM B )KU3HU 4yejioBeKa. XUMUSL B CUCTeMe Hayk.
Tena u BewjectBa. Pu3nuecKrue CBOWCTBA BeIeCTB. ArperaTHoe COCTOSIHUE

Bell|eCTB

1.2

ITonsiTHe o MeTO/laX IMMO03HaHHWA B XUMHH. Yuctele BeleCTBa U CMeCH. Cnoco0Obl

pasziefieHusi cMeceu

1.3

ATOMBI U MOJIEKY/JIBI. Xumuueckrde »3aeMeHTbl. CHMBOJIBI XUMMUECKHUX

371eMeHTOB. [IpocThle U CI0KHbIe BeljecTBa. ATOMHO-MOJIEKY/ISIPHOe YueHNe

1.4

XumMuueckas q)opMyna. BaeHTHOCTL aTOMOB XMMHUECKUX 3/IEMEHTOB. 3aKOH
ITOCTOSAHCTBA COCTaBa BelleCTB. OTHOCHUTeNNbHAas dTOMHas Macca.
OTHOCUTe/NbHas MOJIEKYJIADHAsA Macca. MaccoBas A0/ XUMHUYeCKOro

3J/IeMEeHTa B COeJHeHNH

1.5

KonuuectBo BeljectBa. Moab. MossipHast Macca. B3anMOCBSI3b KOJTAUeCTBa,
Macchl M UMC/Ia CTPYKTYPHBIX elUHUI] BellecTBa. Pacuétbl mo dopmysiam

XUMHNYeCKHUX COE,E[I/IHEHI/II‘/JI

1.6

dusnueckre U XUMUUeCKHe siBIeHUs. XUMHUUecKasi peakijisi U eé MpU3HaKu.
3aKOH  COXpaHeHusl  MacChl  BelecTB.  XUMHUUeCKHWe  ypaBHEeHWUS.
Knaccudukanusi  XMMUYeCKMX — peakluii  (CoeuHeHHUsi,  pa3/IoXKeHus,

3aMerrieHyst, 0OMeHa)

1.7

XVMMUYeCKUM IKCIIePUMEHT: 3HaKOMCTBO C XUMHWYeCKOHW TMOCyZ0oH, C
rpaBWiIaMy paboThI B labopaTopuu U prUéMaMu oOpailjeHus C labopaTopHBIM
obopyJoBaHueM, W3ydyeHHe W OIMcCaHWe (U3NUeCKUX CBOMCTB 00pasijoB
HEOpPraHWYeCKUX BeIecTB, HabsrofieHHe Gu3nueckux (T/IaB/ieHHe BOCKa,
TasiHUe JibJja, PaCTUpaHue caxapa B CTYTKe, KUTIeHue U KOHZeHCal[1sl BO/bl) U
XUMUUeCKUX (ropeHWe CBeuM, T[pOKaJvBaHWe MeJHON TIPOBOJIOKH,
B3aMMO/JIEMCTBHE Mejla C KHUC/IOTOW) SIBJIeHWM, HaO/ofleHrHe W OIiCaHue
MPU3HAKOB TIPOTEeKAHUsS XWMHUUYECKUX Ppeaklui (passiokeHue caxapa,
B3aUMO/IEMCTBUE CEPHOW KHC/IOThl C XJIOpUAOM Oapusi, pas/ioykeHue

ruzipokcyzia Meau(1l) npu HarpeBaHuy, B3aMMOJIECTBYE yKeJjle3a C PACTBOPOM




com megu(Il), usyuenue criocoboB pa3zesieHus CMecei (C MOMOILbI0 MarHUTa,
¢bunbTpoBaHUe, BbIlapUBaHUe, AUCTUIALMS, XpoMaTorpadusi), poBeieHre
OUMCTKM TIOBapeHHOM coyiu, Hab/oZileHne U OfucaHue pe3y/bTaToB
MIPOBe/IeHUsI OTbITa, UI/TFOCTPUPYIOLEro 3aKOH COXpaHeHUsT MacChl, CO3/jaHue

Mo/iesiel MOeKyJI (11apoCTepKHEeBbIX)

Bakneiiie MpeacTaBUTe/IM HEOPraHNMYeCKUX BeLeCTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3jyxa. Kucnopog — 371eMeHT M MpoCToe
BelllecTBO. Haxo)KeHre KUC/Iopoza B Mpupoje, pusnyeckue U XUMUYeCcKue
cBoticTBa (peakiuu ropenus). Okcuel. [IpuMeHeHWe Kuciopoga. CriocoObl
TMoJTyueHUs1 KUCI0OpoAa B abopaTopuy M TMPOMBILLIEHHOCTH. KpyroBopoT

Krcnopoza B npupoge. O30H — anaoTponHas MogudHuKaus KUCI0poa

2.2

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

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

2.3

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

Kucnote! u coma

2.4

MornsipHbiii 06BEM ra3oB. PacuéThl 110 XMMHUYECKIUM ypaBHEHHSIM

2.5

dusuyeckue CBOMCTBAa BOAbl. Boga kak pactBopurens. PacTBOpEL
HacelmieHHble ¥ HeHacChbIlLLeHHbIe PaCTBOPLI. PaCTBOPUMOCTS BelljeCTB B BOZe.
MaccoBasg [0 BellecTBa B pacTBope. XUMHUYECKHe CBOWCTBA BOJBI.
OcHoBaHus. Posib pacTBOpOB B IpUpPOZie U B KU3HU 4esioBeKa. Kpyrosopot
BOAbl B TMpUpOJe. 3arpsisHeHWe TPUPOJHBIX BOZ. OXxpaHa U OYMCTKa

MIPUPOJHBIX BO,

2.6

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

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

2.7

OcHoBanus. Kraccudukalyss OCHOBaHMIA: IIENOUM M HepacTBOPUMBIe
ocHoBaHus1. HoMeHK/1aTypa ocHOBaHWH. ®u3nueckue U XUMUYeCKHe CBOMCTBA

ocHoBaHwuii. [TosyueHre OCHOBaHUM

2.8

Kucnotel. Knaccugpukanuys kucinor. Homenknarypa kucnot. dusuueckve u
XUMUYEeCKHe CBOWCTBAa KUCJIOT. Psij akthBHOCTU MetaiioB H.H. Bekerosa.

[Tonyuenue KucioT

2.9

Comm. HomeHknarypa coneii. @u3nyeckve ¥ XMMAYECKHEe CBOWCTBA COJIEH.




[Tonyuenue cosei

2.10

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

KJIaCChl HEOPTaHUUYECKUX COeIMHEHN»

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

BOCCTaHOBHTEJ/IbHbIE PedKLIMH

3.1

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

OKCH/IbI U TUAPOKCUIbI

3.2

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

nepuozia v rpynmbl 371eMeHTa

3.3

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




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

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

3.4

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

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

rpaklaHvH

3.5

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

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

3.6

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

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

3.7

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

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

9 K/IACC

Kopg

HpOBEpﬂEMLIﬁ JJIEMEHT COAePKaHUA

BemectBo 1 xuMnueckas peakuus. [loBropenue

1.1

[Tepuoanueckuii 3akoH. [leproguueckass cUCTeMa XUMHYECKHUX 3J1eMEHTOB
O.U. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B 3MeHeHWH CBOMCTB
XVMUUECKHUX DJIEMEeHTOB IIepBbIX TPEX IepUOJO0B, Kajvs, KaJbLUs U MUX
COeIMHEHUM B COOTBETCTBUM C T0OJIO’KeHWeM 3jieMeHTOB B [leproaunueckoit

CHUCTEME U CTPOEHHMEM MX aTOMOB

1.2

CTpoeHure BelllecTBa: BU/IbI XUMUUeCKOW CBs3U. THUIbI KPUCTAIIMUeCKUX
pelIéTOK, 3aBUCUMOCTb CBOMCTB BeIlleCTBa OT THUIA KPUCTa/L/IMUeCKOun
pelféTK U BHUJA XUMHYeCKoW CBs3u. Kraccudukaiusi ¥ HOMeHK/aTypa
HeOpraHuuecKux BelecTB (MeXJyHapoAHasi U TpUBHa/bHasi). XUMUUeCKue
CBOMCTBA BeLIECTB, OTHOCSIIMXCS K pas/MUHbIM KjlaccaM HeOopraHUuueCcKUX

COGAHHEHHﬁ, reHeTruyeckas CBA3b HeOPraHM4yeCKUX BellecCTB

1.3

Knaccudukarys XuMuuecKUx peakLiyii 10 pa3/IM4YHbIM MprU3HaKaM (110 YUCIy U

COCTaBYy YuaCTBYIOIIMX B peaKI[MM BeIIeCTB, M0 TersioBoMy 3(dekTy, 1o




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

TEPMOXUMHNYECKHE YDABHEHUS. ITousTHE O CKOpOCTH XUMHUECKOU peakuun

1.4

ITousTue 06 O6paTI/IMbIX n H606paTI/IMbIX XUMHWYECKUX DeaKlUAX. ITonsiTue o
FOMOI'€HHBbIX W TeTePOreHHbIX peaKlHusax. IlonsiTue 0 XUMHUUYECKOM
PaBHOBECHMU. (DaKTOpr, BJ/IMAKOIHWE HAd CKOPOCTb XUMUUECKOU peakiiun "

IOJIOKeHH e XUMHUUECKOIro paBHOBECHA

1.5

OKHMCIUTEebHO-BOCCTAHOBUTEIbHbIE  peakldy,  5JeKTPOHHbIM  OamaHc
OKMC/INTeIbHO-BOCCTAHOBUTE/IbHOM  peakuuu. CocTaBjeHWe ypaBHeHWH
OKMC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIX peaklMil C MWCI0/b30BaHWEeM MeToza

3/IEKTPOHHOTO OanaHca

1.6

Teopusi 37€KTPOUTAYECKON AUCCOIUALIMUA. DNEKTPOJIUTHI U HEIJIeKTPOJIUTHIL.
KartroHbl, aHMOHBL. MeXaHW3M JAUCCOL[MAI[MK BeIlleCTB C pa3/IMUHbIMU BUIaMU
xuMU4eckol cBs3u. CremneHb Auccouyayiv. CHIbHBIE U Cl1a0ble 37IeKTPOJTUTHL.
Peakijuy MOHHOTO 0OMeHa. Y C/I0BUS MMPOTEKaHUs peakiiuii HOHHOTO 0OMeHa,
TOJTHBIE M COKpAIl[éHHbIe MOHHBIE ypaBHeHUs peakiuii. CBOWMCTBa KHCJ/IOT,
OCHOBaHMH UM CO/Mell B CBeTe TIPeJCTaB/leHUH 00 3/IeKTPOIMTUYECKOH

Javcconyanyy. KauectBeHHbIe peakijuu Ha MOHBL. [ToHsTHE 0 TH/IpOJK3e Coseit

1.7

XUMHUYEeCKMM SKCIIEPUMEHT: 03HAaKOMJIEHHE C MO/eIsIMH KPHCTa/JTAYeCKUX
pelléTOK HeopraHWYecKuX BeleCTB — MeTa/l/IOB U HeMeTa/uioB (rpaduta u
asiMasa), CJ0XKHBIX BeIeCTB (X/IOpYJa HaTpHs); UCC/ieZloBaHUe 3aBUCUMOCTH
CKOPOCTH XWMWUYEeCKOW peakIud OT BO3/EWCTBUS Pa3/HUUHBIX (DaKTOPOB;
WCCieJoBaHWe  3/IeKTPOTIPOBOAHOCTH  PACTBOPOB  BeleCTB,  Mpoijecca
JUACCOLMAllMA  KUCJIOT, Iie/ioued W cosied (BO3MOJKHO MCIIO/Ib30BaHUE
BU/IEOMATepPUaJiOB); TIPOBe/leHHe OIbITOB, WIIIOCTPUPYIOLIUX TIPU3HAKU
TPOTeKaHHWs peakiiii FOHHOTo 0OMeHa (0Opa3oBaHHe 0Ca/[Ka, Bbiie/IeHHe Ta3a,
oOpa3oBaHWe BO/bl); OIBITOB, WUJUTFOCTPUPYIOIIUX TPUMEPhI OKUC/IUTE/TBHO-
BOCCTAaHOBUTE/THHBIX peakluii (ropeHue, peakiiy Pa3oXKeHUs], COeIMHeHNs);
pacrio3HaBaHWe HEOPraHWYeCKWX Bel[eCTB C TOMOIIbI0 KaueCTBEHHBIX

peaKqu/'I Ha MOHLI; pelieHre SKCIIEPUMEHTA/IbHBIX 3a/d4

HewmeTannb! 1 ux coearHeHUA

2.1

OObiiasi  xapakTepucThka ranoreHoB. OcoOeHHOCTHM CTPOeHHsi aTOMOB,
XapakTepHble CcTeTrieHW OKuciaeHus. CTpoeHWe W (u3MUeckre CBOWCTBA
MPOCTBHIX BeILeCTB — rajioreHoB. XUMHUYeCcKhe CBOWMCTBA Ha MpUMepe XxJjiopa

(B3aMMO/JieliCTBUe C MeTas/ylaMU, HeMeTaslJlaMy, 1ijesiouaMu). XJ0POBOIOPO/I.




ConsiHasi KUC/IOTa, XMMHYeCKHMe CBOWCTBA, IIOMyueHHe, TpUMeHeHHe.
[eticTBUe Xj0pa ¥ XJIOPOBOJOpPOZa Ha OPraHM3M YesioBeKa. BakHeiimme

XJIOpUAbI U UX HaXO0XeHKre B IIpupoje

2.2

OOb1ast xapakTepucTvka 37eMeHTOB VIA-rpynmbl. Oco6eHHOCTH CTpPOeHUst
aTOMOB, XapaKTepHble CTereHu oKucaeHus. CTpoeHue U u3nueckue CBOMCTBA
MPOCTHIX BeIeCTB — KHUCIOpPOJa U Cepbl. AJIOTPOIHbIe MOAUGDUKALN
KUCJIOpo/la U cepbl. XUMUUEeCKHe CBoWcCTBa cepbl. CepoBOJOpO/, CTPOEHHE,
¢usnyeckre U XuMuueckrde cBoMcCTBA. OKCH/BI Cepbl Kak IMpe/CTaBUTeIH
KUCJIOTHBIX OKCHZI0B. CepHasi KUC/IOTa, (r3nUuecKrie U XUMAYeCKre CBOMCTBa
(oO1Me KakK mpe/iCTaBUTE S Kjlacca KUC/IOT U crieliddudeckye). XMMUUYeCKHe
peakiyy, Jie)kalljie B OCHOBe MPOMBILLIJIEHHOTO Criocoba rosiyueHusi CepHOi
KUCIOTHI. [IpuMeHeHue. Conu cepHOM KUC/IOTHI, KaueCTBeHHasi peaklivs Ha
cynbdar-uoH. Haxox/jeHre cepbl U e€ coeJMHEeHUI B MpUpojie. XUMHUUeCKoe
3arpsi3HeHHe OKpY’Karollell cpe/ibl COeIMHEeHUsIMU Cepbl (KUC/IOTHbIE JOX/IY,

3arpsi3HeHHe BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero Mpej0TBPALeHHSI

2.3

OOmmiasi xapakTepucThka 3meMeHTOB VA-rpynmbl. OcoOeHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble CTereHu OKUCJIeHus. A30T, pacrnpocTpaHeHUWe B
ripupojie, pusnyeckue U XMMUUeCKue cBoiicTBa. KpyroBopoT a3ota B pupo/e.
AmMMMaK, ero @Qusnueckue W XUMHUeCKHWe CBOWICTBa, T[OJlyueHUe U
npuMeHeHre. Coid amMMOHHUsA, UX (U3UUeCKWe U XHMHYecKue CBOMCTBa,
npuMeHeHue. KauecTBeHHasi peakiivisi Ha MIOHbI aMMOHUsI. A30THasi KUC/IO0Ta, eé
royiyueHure, pusnueckrie ¥ XUMHUUeCcKHre CBOMCTBa (00111e KaK Ipe/iCTaBUTeIst
Kjacca KUOIOT U creluduueckue). Vcrmonb3oBaHWe HUTPATOB U CoJieid
aMMOHMSI B KaueCTBe MHHepasbHbIX yJ0OpeHuil. XuUMHUeCKoe 3arpsi3HeHue
OKpY>Katollleil cpe/ibl COeJUHEeHUsIMU a30Ta (KUC/IOTHbIE [I0XK/H, 3arpsi3HeHre

BO3/lyXa, [I0YBBI ¥ BOJOEMOB)

24

®docdop, annorpornHbie MoaudUKaLu pocdopa, pusrnueckre U XUMHUUECKUE
cBoiictBa. Oxkcup docdopa(V) u docdopHas kuciora, ¢usnyeckue u
XUMHUUeCKUe CBOWCTBa, monydyeHue. Mcrnonb3oBaHue GochaToB B KauecTBe

MHHepaJIbHBIX yA00peHui

2.5

OO01mast XapakTepucThka 371eMeHTOB IV A-rpynmbl. OCOOEHHOCTH CTPOeHUSs
aTOMOB, XapakKTepHble CTelleHU OKUCJIeHUs. YIJIepoZi, a/lJIOTPOIIHbIe
MoW(UKaLMK, pacrlpoCTpaHeHWe B TpUpojie, ¢(u3hyYecKue U XUMUYecKre
cBotictBa. Azcopbiws. KpyroBopot yriepoga B npupoge. OKCH/bI yTepoaa,
¥X (pU3MUeckre M XMMHYEeCKue CBOWCTBA, [IeMCTBHE Ha >KUBble OPraHU3MBbI,

MoJiy4yeHre U rIpruMeHeHue. ODKOJIOTMYecKue HpO6J’I€MBI, CBsA3dHHBIe C OKCHI0M




yrnepoza(IV); rumoresa rnobanbHOro MoOTeNyIeHWsl K/aUMarta; NapHUKOBBIN
5QQeKkT. YrospHas KHUCIOTa U €€ coau, uUX (u3nyeckrue U XUMHUYeCKHe
CBOMCTBa, TMo/lyueHue U npuMeHeHre. KauecTBeHHasi peakiysi Ha KapOoHart-
noHbl. Vicnonb3oBaHre KapOOHATOB B ObITY, MeJULIHE, TIPOMBIIIJIEHHOCTH U

CeJILCKOM XO3d9UCTBe

2.6

[TepBOHaua/bHBIE TIOHATHSI 00 OpPraHUYeCKUX BelleCTBaX Kak O COeMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TW/IEH, alleTW/IeH, 3TaHOJI, IVIMLEPUH, YKCyCHas
Kucsiota). VIx coctaB U xumuueckoe ctpoeHue. [loHsThe o Ouomornvecku
BaXHBIX Bell[eCTBaX: )KUpaX, Oesikax, yrieBoflax — W WX POJU B >KU3HU
yejioBeKa. MarepuasbHOe eJWHCTBO OpPraHUUeCKWX W HeopraHM4eCcKUX

CcoeIMHEeHUM

2.7

KpeMHwuii, ero ¢usnueckue U XHMHUYECKHe CBOWCTBA, TIO/lyueHHe W
npumenenue. CoejuHeHUst KpeMHUs1 B mipupoje. OOlie npecTaBieHust 00
okcuzie kpemuusi(IV) v KpemHueBoM KucoTe. CUMHMKAThI, KX UCTI0/Ib30BaHUE B
OBITY, MeIULMHE, TIPOMBIIILIEHHOCTH. BaXKHeliIlie CTPOUTe/IbHbIe MaTePUaIb:
KepaMUKa, CTEeK/I0, I[eMeHT, 0eToH, »keye300eToH. [TpobGsiembl Ge3o0racHOro

HCII0J/Ib30BadHHWA CTDOUTE/IbHBIX MaT€PHUAJ/IOB B HOBCGAHEBHOﬁ JKU3HHU

2.8

XUMHUeCKUM 5KCIIePUMEHT: H3yueHHe 00paslioB HeopraHW4ecKuX BelecTB,
CBOMCTB COJISHOM KHCJ/IOTHI; IPOBE/JjeHHe KaueCTBeHHbIX PeakLWi Ha XJI0pU/-
WOHbI W Habmo/leHre TPU3HAKOB WX TPOTEKaHUs; OIBbIThI, OTpakarollye
(usnyeckre U XMMUYeCKHe CBOMCTBA raJloreHOB U UX COeJUHeHUH (BO3MOXKHO
HCII0J/Ib30BaHUE BH/IEOMATepHasioB); O3HAKOM/IEHHe C 00pa3ljaMu XJIOpH/IOB
(rasoreHu/IoB); O3HaKOMJIeHMe C obpas3liaMu cepbl U €€ CcoelMHEeHHSIMU
(BO3MOXKHO HCII0/Ib30BaHUE BHU/IeOMaTepHUasioB); HaOJOZeHue TpoLecca
o0yryMBaHus caxapa IoJ, eliCTBleM KOHLIeHTPUPOBaHHOM CepHOI KHCI/IOThI;
M3yueHHe XUMHUECKHUX CBOMCTB pa30aB/IeHHOW CePHOM KUC/IOTHI, TPOBeZIeHHe
KaueCTBeHHOW peaklMM Ha Cyab(aT-uoH W HabioJeHWe TMpuU3HaKa eé
TpOTeKaHus1; 03HaKoMJIeHHe C (H31uueCKMMH CBOMCTBaMHU a30Ta, pocdopa 1 ux
coefivHeHWH (BO3MOKHO HCIIO/Ib30BaHHE BH/leOMaTepuasoB), obOpa3uamu
a30THBIX U (hochOpHBIX yA0OpeHuid; monyueHre, COOMpaHre, paclio3HaBaHUe U
V3yueHue CBOWCTB aMMHaka; IMpOBeJileHHWe KaueCTBEHHBIX peaklUid Ha WOH
aMMOHUA M (ochaT-WOH W U3yueHHe TIPU3HAKOB UX TNPOTeKaHus,
B3aUMO/IeICTBUE KOHLIEHTPUPOBAHHOM a30THOM KUC/IOThI C Me/[bI0 (BO3MOKHO
WCII0/Ib30BaHMe BUJEOMaTepuasoB); M3ydyeHHe MoJesell KpUCTa/yInyecKuX
pelléToOK anMasa, rpagura, (QysnnepeHa; O03HaKOM/EHWe C IPOLeCCOM

azicopOIK pacTBOPEHHBIX BEI|eCTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




MpOTHUBOTrasa; IoJjiyueHWe, cobrpaHue, pacrio3HaBaHUe W U3yueHUe CBOWCTB
YITIEKUC/IOTO Ta3a; TPOBe/leHHe KaueCTBEHHBIX peakliii Ha KapOoHaT- U
CWIMKAaT-MOHbl U M3yYeHHe TPH3HAKOB UX IIPOTEKaHWs; O3HaKOMJIEHHE C
MPOAYKIMEeN CUTMKATHOW MPOMBIILJIEHHOCTH; pelleHre SKCIepuMeHTalbHbIX

3a4/1a4 110 TeMe «BakHelmme HeMeTa/JIbl U UX COoOearMHEHU»

MeTannel ¥ UX CcoerMHEeHUA

3.1

OO0111ast XapaKTePUCTHKA XUMHUUECKUX 37IEMEHTOB — METa/I/IOB Ha OCHOBAaHUM
UX TIo/ioKeHUs1 B Ilepuojyueckoli cucTeMe XUMHUUeCKuX 3jieMeHTOB [I.U.
MeHnjeneeBa u cTpoeHus: aToMoB. CTpoeHre MeTa/u10B. MeTa/uinueckas CBsI3b
M MeTa/l/iMueckas KpUCTa/yinyeckKasi peluéTka. OIeKTPOXUMHUUYECKUN psf

HarpsDKeHUH MeTaslIoB

3.2

du3nyeckre 1 XUMUYeCKre CBOMCTBa MeTasioB. OOIue Crioco0bl MoTyyeHust
MeTas/0B. [ToHsITHe 0 KOPPO31U MeTaslJIOB, OCHOBHbIE CIIOCOOBI 3alliUThI KX OT
Kopposun. CriiaBbl (CTasib, YyTYH, JIOPATIOMUAHMNA, OPOH3a) ¥ MX TIPUMeHeHHe

B 6BITy " TIPOMBIIIJIEHHOCTH

3.3

[IlenoyHble MeTanbl: MosiokeHWe B [leprojuueckod cUCTeMe XMMHYECKUX
snemenToB [I.11. MeHzienieeBa; CTpoeHUe UX aTOMOB; HaXOXK/eHUe B IIPUPO/e.
®dusnyeckre U XMMUUeCKHe CBOMCTBA (Ha mpUMepe HaTpus U Kanust). OKCuzbl
Y TUAPOKCU/BI HATpus U Kanus. [IpumeHeHMe I11eJIOUHBIX MeTa//IOB U MX

CcoeIMHEeHUM

3.4

[[lenouHO3eMeNbHbIE MeTa/Ulbl MarHUM U KaJbLUM: TOJIO)KEeHUe B
[Tepuoanueckold cucTemMe XuUMUUYecKUx 3jemMeHTOB [I.VI. MeHjeneeBa;
CTPOEHHEe MX aTOMOB; HaxOAeHWe B rnpupoje. Pusnueckue U XMMUYECKHe
CBOMCTBA MarHWsi U Kajblys. BakHelllive coeguHeHHUs Kasjblys (OKCHUZ,

THIPOKCHUZI, COH). ZKECTKOCTD BO/IBI U CITOCOOBI €€ yCTpaHeHUsT

3.5

AmomuHui: niosioxkeHre B [leprouueckoil crcTeMe XUMHUECKUX 3/1eMEHTOB
O.U. MeHpeneeBa; CTpoeHMe aToMa; HaxoK[eHue B npupoge. dusmueckue u
XUMMUeCKWe CBOMCTBa a/oMuHHs. AMOTepHble CBONCTBA OKCHUa U

T'HAPOKCHa d/TFOMHUHUSA

3.6

Keneso: nosoxxenue B Ileprosnueckoi cucTeMe XMMUYeCKUX 371eMeHToB [].1.
MeHzieneeBa; CTpOeHMe aToMa; HaxoXJeHHWe B mpupoze. Pusnueckue U
XUMHYEeCKHWe CBOWCTBA >kese3a. OKCUAbl, TUAPOKCUABI U conur xene3a(ll) u

»kese3a(Ill), ux cocraB, CBONCTBA U MOTyYeHHe

3.7

XUMHUUeCKUM SKCIIePUMEHT: 03HaKOMJIeHHe ¢ 06pa3ijaMy MeTaslioB U CIJIaBOB,

YX (py3MyecKMMM CBOMCTBaMH; M3yuyeHHe pe3y/JbTaTOB KOPPO3UM MeTasloB




(BO3MO’KHO WCTIO/Tb30BaHue BH/IeOMaTepHUasioB), ocobeHHOCTeM
B3aMMO/IEHICTBUSI OKCHUJ]@ KajbllUsd W HATpuUs C BOAOH (BO3MOXKHO
WCTO0/b30BaHKe BU/leOMaTepuasioB); UCC/eloBaHUe CBOWCTB JKECTKOW BOJbI;
mporiecca TOpeHHUsl Keje3a B KHUCIOpoZe (BO3MOXKHO —HCIIO/Ib30BaHUe
BU/IeOMaTepHasioB); MPHU3HAKOB MPOTeKAHUsI KaueCTBeHHBIX PeakIvii Ha NOHbI
(MarHusi, Kasbliysl, aqlOMUHUS, 1[UHKa, >xese3a(Il) u rkenesa(Ill), meau(Il);
HabJTFoZIeHre W OTMCaHKe TIPOIIeCCOB OKPAILIMBaHUSI T/ITaMEeHU MOHAMU HATpPHS,
Kamiss W Ka’blusg  (BO3MOXKHO — MCIIONb30BaHWE  BHleOMaTepHasioB);
ncciefioBaHre aM(OTepHBIX CBOWCTB THPOKCH/A aJFOMUHUS W THAPOKCHUA
LIMHKA; pellleHue 3KCIIepUMeHTa/IbHBIX 33/jad 10 TeMe «Ba)kHeMline MeTasl/bl

U X COeJuHeHUI»

XUMUSA U OKpy»Karolas cpeja

4.1

HoBbie MaTepuanbl U TexHO0ruM. BelljecTBa U MaTepuasbl B TTOBCEIHEBHOM
JKU3HU yesioBeKa. XMMHUs U 340poBbe. besonacHoe ucrnonb3oBaHue BelecTB U
XUMHAYeCKUX peakUuii B ObITy. IlepBasi MOMOILb TIPU XMMHUYECKUX OKOTaX U

OTpaBJIEHUSIX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  IpPaMOTHOCTM.  XMMHYeCKOe  3arpsi3HeHHe
okpykarorrieii cpenl [TIK. Ponb XMMUM B pellieHHUH SKOJI0rMUeCKUX mpobiem.
[TpuposiHble MCTOYHUKMU YT/IeBOJOPOJAOB (Yrojib, TIPUPOJHBIM ra3, He(Tb),

MMPOAYKTHI UX HepepaGOTKI/I, HX pOJIb B GBITy W TIPOMBIIIJIEHHOCTH

4.3

XUMHUUECKUI SKCIIepUMEHT: U3yuyeHure o6pa31_1013 MaTepHaioB (CTEKJIO, CI1JIaBbI

MeTaJsl/IOB, NOJIMMepHble MaTepuarbl)




TIIPOBEPSIEMBIE HA OI'3 I10 XIMUU TPEEOBAHUS K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBFPA30BAHNS

Kop
MPOBepPseMOro
TpeOoBaHUA

ITIpoBepsieMbie TPeOOBaHMSA K NMPeAMETHHIM pe3y/bTaTaM
0a30BOro ypoBHs 0CBOEHHsI OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMbI 0CHOBHOT'0 0011iero o6pa3oBanusi Ha ocHoBe ®I'OC

1

IIpencrasnenue:

1.1

O TI03HaBaeMOCTH SIBJIEHWM TIpUPOJbI, TOHUMaHUe OOBLeKTUBHOM
3HAUMMOCTH OCHOB XMMHWYeCKOW HayK{ KaK 00/1aCTH COBPEMEHHOT0
€CTeCTBO3HAHUS, KOMITOHEHTa OOIIel Ky/JbTypbl M TPaKTHUeCKOM
JledTe/IbHOCTU UesioBeKa B YC/IOBHUSX COBPEMEHHOro O0OI[ecTBa;

NMOHMMaHHe MeCTa XMMHU Cpear APYIruX eCTeCTBEHHBIX HAayK

1.2

0 HAYYHBIX METOJaX ITO3HAHWA, B TOM UHCJ/I€ SKCIIEDUMEHTAJ/IbHBIX U
TeOpeTUUYeCKMX MeETOodaX HCC/Ied0BaHHUA BeIleCTB KW H3yUeHHUA
XUMHUYECKHX peaKuHﬁ; yMeHHe HCIIOJIb30BATb MOJe/In  [JId

00BbSICHeHUS CTPOE€HHSA aTOMOB 1 MOJIEKYJT

1.3

0 cdhepax poeccOHaLHOM e TeTbHOCTH, CBSI3aHHBIX C XMMUeH 1
COBPEMEHHBIMU TEeXHOJIOTMSIMA, OCHOBAHHBIMU Ha JIOCTWKEHUSX
XUMHUUeCKON HayK{, UTO TMO3BOUT 00y4YaroliMCsi pacCMaTpUBATh
XUMHIO Kak cdepy cBoeir Oyayiieid  mpodeccoHaTbHON
JeITeTlbHOCTH W CJle/laTh  OCO3HAHHBIM  BBIOOD XUMHM  Kak
npoduILHOrO TIpegMeTa TIpU Tiepexofie Ha YPOBeHb CpeJHero

obuero o6pazoBaHust

Bnagenve cucreMod XMMHYECKUX 3HAaHUM W yMeHUE TIPUMEHSIThb

CUCTEMY XUMHWUYECKUX 3HaHHfI, KOTOpasd BKJ/IFOYaeT:

2.1

Ba)KHeHIIMe XUMUYecKrde TOHATHS: XUMHUYeCKWH 3/1eMeHT, aToM,
MOJIeKy/1a, BelljeCTBO, IIPOCTOe 1 CJIOXKHOE BeleCTBO, OFHOPOJHAs U
HEeOJJHOPO/iHasi CMeCh, OTHOCHUTesIbHble aTOMHasi M MOJIeKy/IsIpHast
Macchl, KOJIMUeCTBO BeIL|eCTBa, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN
00BEM, OKCH, KHCI0Ta, OCHOBAaHWe, COJb (CpefHsisl), XUMHUUecKast
peaKLusi, peakLUyd COeJVHEHHs, PeaKLM pa3/IoXKeHUs, peakIiu
3aMellleHys, peakiuu oOMeHa, TeryioBoi 3¢ (heKT peakiuu, 3K30- U
SH/IOTEPMHUUECKHe peakIMH, PacTBOD, MaccoBasi 0/ XMMHUYECKOTo

3JIEMEHTd B CO€MHEHMH, MdACCOBasd [A0Jd W  TIPOLE€HTHAasA




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

METaJ/I/IOB, CI1/1aBbI

2.2

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

CoCTaBa, 3aKOH ABOrazjpo

2.3

Teopuu XUMUH: dTOMHO-MOJIEKY/IAPDHAA Teopus, Teopus

BHEKTPOHHTHQECKOﬁ Juccourann

BiiajieHrie ocHoBaMU XMMHYeCKOM rpaMOTHOCTHU, BK/TFOUatOII[el:

3.1

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

OpraHM3M uesioBeKa U OKPY Karolyto MPUPOJHYIO Cpesy

3.2

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

yueOHBIX TIPeIMeTOB

3.3

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

CIpaBOYHUKH, UHTEPHET-PeCcypChl)

3.4

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

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

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




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

HoMmeHKatypsl (IUPAC u TpuBHanbHON)

YMeHHe 0OBICHATL CBSI3b TOJIOYKEHUS /IeMEeHTa B HGPHOAHQECKOﬁ

cucrteMe C YHMCIOBbIMM XdPAKTEPUCTUKAMH CTDOE€HHS aTOMOB

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

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

7 YMeHue KnaccupULIMPOBaTh:

7.1 XUMUUYeCKUe 371eMeHThI

7.2 HeopraHuveckue BelllecTBa

7.3 XUMHUYECKHe peakLu1

8 YMeHve onpefensTs:

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

' 15(0)3F:]

89 BUJI XUMWYECKOW CBSI3M U THUN KPUCTa/VIMYeCKOM CTPYKTYpbl B

' COeJJMHeHUSIX

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

8.4 OKUC/IUTE/Ib U BOCCTAHOBUTEJIb

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

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

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

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

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




MPOrHO3MpPOBaTb W  XdPdKTE€PHU30BATb CBOMCTBa BelljeCcTB B

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

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

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




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

WITFOCTPUPYIOILYe TIPU3HAKY MPOTEeKaHUSI XUMUUeCKUX peakLui

13.2

u3yuyeHre Crioco00B pasziesieHrs: cMecei

13.3

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

CBOICTB

13.4

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

PacTBOPEHHOIO BellecTBa

13.5

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

KHUCJIOT U 111e/ioueit

13.6

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

L[UHKA

13.7

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

«BaxkHeii1111e MeTa/lJibl U UX COeIMHEHUSI»

13.8

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

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

14

Ymenue:

14.1

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

3dKOHOMEPHOCTH

14.2

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

XUMHWYECKMMHU dABJIEHUAMU W TIpoLecCaM, IIpOUCXOJAIIMMU B




MakKpo- U MUKPOMUpe, 00BSICHITb TPUYMHBI MHOTO0Opa3usi BelleCTB




INEPEYEHD 3JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNU

Kop

HpOBEPHEMbIﬁ 3JIEMEHT CO/i€pPKaHUA

1

HEPBOHaLIaJ'IbHLIe XHUMHUYeCKHe ITOHATHUA

1.1

Uuctsle BelljecTBa U cMecH. CriocoObl pasziesieHust cMeceit

1.2

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

371eMeHTOB. [IpoCThle U ClI0XKHbIe BelecTBa.

1.3

Xumuyeckasi ¢opmysa. BaseHTHOCTb aTOMOB XUMWUUECKHWX 3/1€MEHTOB.

CTrerieHb OKHC/IEHUSA

1.4

3aKOH TOCTOSIHCTBAa COCTaBa BelecCTB. OTHOCuTeNnbHas1 aTOMHas Macca.
OtHocuTenbHast MOJIEKYJ/IADHAA MacCCd. MaccoBas A0J11 XUMHUUYeCKOTI'O 3/IEMEHTA

B COe/IMHEHUU

1.5

KosmuectBo BeljectBa. Mosb. MoisipHass Macca. MoJsipHbIM 00BbEM Ta30B.

B3anMOoCBs3b KO/IMUeCTBa, MacChl U UKC/la CTPYKTYPHBIX €IMHUI] BelleCTBa

1.6

du3nyeckre U XUMHUUECKUe SIBJIEHMS. XUMHUecKast peakKuuda u eé IMMPpU3HAKH.

3aKOH COXpaHeHHs MacChl Bell[eCTB. XMMHUUeCKHe YpaBHeHUs

HepI/IO,E[I/IIIECKI/Iﬁ 3dKOH H HepI/IO,E[I/I‘—IECKaH CucreMa XHMMHUYECKHX 5/IeMEHTOB

O.N. MenpeneeBa. CTpoeHHe aTOMOB

2.1

[Tepuopnuecknii 3akoH. [lepuoguyeckasi cucTeMa XMMHUYECKUX 3JIEMEHTOB
O.U. MengeneeBa. Ilepuoabl u rpynmbl. @U3NUECKUM CMBICT TOPSIKOBOTO

HOMepd, HOMEPOB I1epro/id 1 I'PYIIIIbl 3/7IEMEHTA

2.2

Crpoenuie aToMoB. CocTaB aTOMHBIX sifiep. V30Tombl. OneKkTpoHbl. CTpoeHMe
3/IEKTPOHHBIX 000/I0UeK aTOMOB TiepBbIX 20 XUMHUECKHUX 371eMEHTOB

[Tepuoauueckoii cuctemsl [1.1. MeHgeneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUECKHX 3/IEMEHTOB MePBbIX TPEX
NeproJioB, Kanaus, KaabLus (pajuyca aTOMOB, 3/1IeKTPOOTPULIATE/bHOCTH,
MeTa//IMYeCKUX M HeMeTa/VIMYeCKMX CBOMCTB) M HUX COeJUHEHWH B
COOTBETCTBUM C II0JIO)K€HHeM »3jileMeHTOB B Ilepuojuueckoil cucrteme u

CTpOeHKreM UX aTOMOB

CTPOGHI/IQ BelleCTBa

3.1

XvuMmuueckasi CBsisb. KoBasieHTHass (MOJsipHasi U HeToJisspHasi)  CBsi3b.

BJ'IEKTPOOTPI/IL[(:ITEIH:HOCTL XUMHNYeCKUX 5JIEMEHTOB. WNonHas CBA3b.




MeTtayinueckas CBs3b

3.2

Tunel KpUCTA/UIMUECKHX PEIIETOK (aTOMHas, WOHHas, MeTa/uihueckas),
3aBUCHMOCThL CBOWCTB Bell[eCTBa OT THIAa KPUCTA//TMUECKON DelléTKU U BUJa

XUMHUYECKON CBSI3U

Baxknetiie rnpeacTaBUTe/IM HEOPraHWYeCKHX BeIleCTB. Hemeta/mnibl u ux

COoeJNHEeHMs. MeTanibl U UX coeJMTHeHHs

4.1

Knaccudukaiusi 1 HOMeHK/IaTypa HeOpraHW4YecKuX COeJUHEeHW: OKCH/OB
(coneobpa3ytoiiue: OCHOBHBbIE, KUC/IOTHBIE, amdoTepHbIe) 15|
HecoseoOpa3ymoliie; OCHOBaHWM (IIJEJIOUM YW HEPACTBOPUMBIE OCHOBAHUS);
KACIOT (KUC/IOpPOAcoepKalie W OeCcKUC/IOpOAHbIe, OAHOOCHOBHBIE W

MHOT'OOCHOBHBIE); COJielt (CpeJHUX U KUCTBIX)

4.2

®duspyeckue M XUMHUYECKHEe CBOMCTBA MPOCTBIX BelleCTB-HeMeTa/l/IOB:

BO/IOPOZA, XJI0pa, KNC/IOpO/a, Cepbl, a30Ta, hocdopa, yrineposa, KpeMHHUsS

4.3

dusnueckre ¥ XMMHUUYECKHe CBOMCTBA IMPOCTHIX BeELIECTB-METAJ/IJIOB: JIUTUS,
HaTpud, Ka/lisd, Mal'HUsd W KaJ/IbL¥s, a/ITOMHUHUSA, XKejle3d. BHEKTPOXI/IMI/IIIECKI/Iﬁ

PSI/i HAalIpSDKeHWH MeTasl/ioB

4.4

dusnueckre U XUMAUECKHE CBOMCTBA BOAOPOAHBIX COE,E[I/IHEHI/Iﬁ HeMeTaJl/IOB:

XJIOPOBOZIOPO/Ia, CEPOBOZOPO/Ia, aMMHUaKa

4.5

®u3nueckre U XMMHUUeCKHe CBOMCTBAa OKCHJOB HemeTa/ioB: cepbl (IV, VI),
asota(Il, IV, V), docdopa(lll, V), yrnepoaa(ll, IV), kpemuusi(IV). [TonyueHue

OKCH/I0B HEMETAJ/IJIOB

4.6

XuMHyeckre CBOMCTBa OKCU/oB: MeTa/uioB IA—IITA rpynm, 1mHka, megu(Il) u

xkene3a(ll, III). [TonyyeHne OKCU0OB METaLIOB

4.7

XuMuyeckue CBOMCTBA OCHOBaHUM M aM(OTepHBIX TMIPOKCU/IOB (Ha TIpUMepe
TUIDOKCU/IOB a/IIOMUHUSA, ’Kere3a, ILuHKa). [lomyyeHne OCHOBaHMM U

am(OTepHBIX TH/IPOKCH/OB

4.8

OO1e XMMHUYeCKHe CBOWCTBA KUCJIOT: XJIOPOBO/IOPO/THOM, CEPOBOZIOPO/IHOM,
CepHHCTOM, CepHOM, a30THOH, (hochopHOM, KpeMHUEBOM, yrombHoH. Ocobbie
XUMHUUYECKHe CBOMCTBA KOHLIEHTPMPDOBAHHOM CEpHOM M Aa30THOM KHUCJIOT.

[TonyuyeHue KUCIOT

4.9

OO611pe XUMHUUYeCKre CBOMCTBA cpeHUX cosieid. [TosyueHue comeit

4.10

HOJ'Iy‘-IEHI/Ie, CO6I/IpaHI/Ie, pacCrio3HaBaHuWe BOAOPOJdd, KHUC/II0pOJdd, dMMMHdKA,

YTJIEKMCIIOTO rasa B 1aboparopun

4.11

HOJ’IyT—IEHI/Ie dMMHMdKaA, CepHOﬁ Y a30THOI KUCJIOT B MPOMBIIIJIEHHOCTH. O6H_[I/Ie




C110co0bI MoJiyueHrsd MeTaJlJIoB

4.12

I'eHeTHUeCKas CBSI3b MeXAy Ki1dCCdMHU HEOPraHUYeCKHUX COE,E[I/IHEHI/Iﬁ

XuMHUyeckue peakium

5.1

Knaccudukaiysi XuMryeCcKuX peakiyii 1o pa3/IMuHbIM [PU3HaKaM: 110 YUCTy U
COCTaBy YyUaCTBYIOIIMX B peaklid BelleCTB, TO TeryioBoMy 3ddeKkTy, 1o

M3MEHEeHHIO CTelleHed OKUC/IeHHs XUMUUEeCKUX 3/1EMEeHTOB

5.2

TernoBoil 3deKT XUMHUYEeCKOM peakijuM, TepMOXUMHUYeCKHe YpaBHeHWUs.

OK30- M SHJ0TepMHUYeCKHe peakluu. TepMoXuMruueckre ypaBHeHUs

5.3

OKUC/IUTETbHOBOCCTaHOBUTE/IbHBIE peakLii. OKUCIUTENIN U BOCCTAHOBUTE/TH.
[lpotiecckl  OKUC/IEHWST W BOCCTaHOBJIEHWs.  JJIeKTPOHHBIM  OajaHC

OKHC/IMTE/TbHOBOCCTAHOBUTE/IbHOM peakiun

5.4

Teopus 3/1eKTPOIMTHUYECKON AuCcOoLMaluKi. KaTHOHBI, aHMOHBI. DJIEKTPO/IUTHI

M HE3JIEKTPOJIUTHI. Cu/ibHBIE U c/1abble 3JIEKTPOJIUTHI. CTereHb Aucconranyin

5.5

Peakiiun MOHHOTO OOMeHa. Y C/IOBUSI TIPOTeKAHUsSI peaKliii HOHHOTO 00MeHa,

TOJIHbIE U COKpAIlléHHble MOHHbIE YDaBHEHUS peakLuii

XHMUA U OKpysKarolas cpefia

6.1

BellectBa ¥ Marepuanbl B TIOBCEJHEBHOW >KM3HM uesioBeKa. besomacHoe
WCTIOIb30BaHUe BeIeCTB U XMMHUUeCKHWX peaklyi B jabopaTtopuu U ObITY.

HepBaﬂ TMOMOILb IIPHU XUMHUUYECKHX 0XKOT'aX M OTPABJ/IEHHAX

6.2

XYWMHUUeCKOe 3arpsi3HeHre OKpY’Karollen cpefbl (KUCIOTHbIE —[OXKIH,
3arpsi3HeHHe TIOUBbI, BO3/lyXa W BOJIOEMOB), CIOCOOBI ero TpeoTBpalleHus
[IpemenbHas ponyctuMas KoHueHTpauusi BewjecTB (IIJK). Pone xumuu B
PEeIlIeHUH JKOJIOTUUeCKUX TMpobseM. YcwieHuWe TMapHUKOBOro 3ddekTa,

pa3pylieHre 030HOBOI'o C/104

6.3

[TpumeHeHue cepbl, a30Ta, ¢ocdopa, yriaepoja, KpeMHHUSI M UX COeAVMHEHUH B
ObITY, MeJWIIMHE, TPOMBIIUIEHHOCTH U CEJbCKOM XO03sHcTBe. [IprMeHeHMe
METa/JIOB U CIJIaBOB (CTa/lb, UYTYH, [AIOPaTlOMHUHHM, OpoH3a) B OBITY u
TIPOMBIILLJIEHHOCTH UX coe/iiHeHu. [ToHsTre 0 KOPPO3UM MeTaJlJIoB, OCHOBHbBIE

C1I0Co0BI 3dllJUTHI KX OT KOPPO3UH

6.4

[TpupogHble WCTOYHUKU YTJ€BOAOPOAOB (yrosb, TPUPO/HBIM ra3, He(Th),

TIPO/IYKThI UX TiepepaboTKy (0eH3WH), UX POJIb B OBITY U TIPOMBIIILJIEHHOCTH

6.5

HepBOHaanH:HLIe TIOHATUST 00 OpraHrMYeCKrUX BeIleCTBaX KdK O COeMHEHHAX
yrjiepoza (METaH, 3TdH, 3TW/IEH, dlI€THU/IEH, 3TAHOJI, [VIMLEPHUH, YKCYCHas KI/ICJ'IOTa).

TTonsiTre 0 OMO/IOTMUECKH Ba’KHBIX Bell[eCTBaX: )KUpax, Oesikax, yrieBosiaX — M MX




POJIX B J)KM3HH UYeJIOBEKA

7 Pacuétsl:
7.1 1o ¢hopMyaM XUMHUECKUX COeMHeHUN
7.2 Macchl (MacCOBOM) [10/11 paCTBOPEHHOIO BellleCTBa B pacTBope
7.3 10 XMMHWYeCKUM YpaBHEHUSIM




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

 Xumus: 8- Kjacc: 6a30BbIil ypOBeHb: YueOHUK; 5-e U3jaHue, iepepaboTaHHOe
Iabpuensna O.C., Octpoymos WN.T'., Cnagkor C.A. AKilMOHepHOe 00111eCTBO
«3patenbcTBO «IIpocBeleHve»

» Xumust: 9-1 kacc: 6a30BbIi ypOBeHb: yueOHUK; 5-e u3jaHue, repepaboTaHHOe
abpuensia O.C., Octpoymos WN.I'., Cnagkos C.A. AKIIMOHEpHOe 00111eCTBO

«3parenibeTBO «IIpocBelieHne»

METOJNYECKHUE MATEPUAJIbI IV/IS1 YUUTEJIA

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU
NHTEPHET

Bbubmoreka udpoBoro 00pa3oBaTe/IbHOI0 KOHTeHTa — brb/moreka 11dpoBoro

O6D&30B8T€J’IBHOFO KOHTeHTa https://Monypoku.pd

AKnacc — mudpoBoit o6pa3oBaTesIbHBIN pecypc s Ko, OduitnanbHbIN
caut — https://www.vaklass.ru/
Yuu.Py - https://uchi.ru/
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