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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1m0 XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbLHON MPOTPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepanbHON pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHUEIIUHU MPENnoAaBaHusi y4eOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3aiusx Poccuiickoii denepanum.

PaGouas nporpamMma 1o XMMHH Ha YpPOBEHb OCHOBHOT'O 00IIer0 00pa3oBaHMs
Ut o0ydaromuxcs 8—9-X KiaccoB pa3zpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMM:

*@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B
Pocculickon @enepanumy;

snipukaza MunmnpocsemieHust ot 31.05.2021 Ne 287 «OO6 yTBepkaeHUH
(denepabHOrO0 TOCYAApPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO
o011ero oOpazoBaHuUsD»;

eripukaza MunnpocemieHuss ot 18.05.2023 Ne 370 «OO0 yTBepxkaeHUU
benepanbHO 00pa3oBaTEIBLHON MTPOTPAMMBbI OCHOBHOT'O OOIIET0 00pa30BaHUs»;

sripukaza Munnpocsenienus ot 09.10.2024 Ne 704 «O BHECEeHUMU U3MEHEHUIN
B HEKOTOpbIE MpuKa3zbl MwuHucTepcTBa mpocBelieHus Poccuiickont denepanuu,
Kacaromuecs: ¢eaepalbHbIX 00pa30BaTEIbHBIX IMPOTrpaMM HayaJlbHOTO OOIIETO
oOpa3oBaHHus, OCHOBHOTO o0OImero oOpa3oBaHWS H  CpPeaHEro  OOIIero
o0pa3oBaHUs;

enipukaza MunmnpocBemieauss ot 22.03.2021 Ne 115 «O06 yTBepkneHun
[Topsimka opraHu3alvii M OCYUIECTBICHUSI OOpa30BATEIbHOW ESATENIBHOCTH IO

OCHOBHBIM  00II€00pa3oBaTENbHBIM  MpOrpaMMaM —  00pa3oBaTeIbHBIM
nporpaMmaM HadyaJbHOrO OOIIEro, OCHOBHOIO OOIIEr0 M CpPEeIHEro OOIero
o0pa3zoBaHUs;

*KoHuenuuu npenogaBaHus yueOHOro npeaMera « XuMus»;

*KoHuenuuu 3koa0ru4eckoro o0pa3oBanus B cUcTeMe 00Iero oopa3oBaHus;

*CIT 24.3648-20 «CaHUTapHO-3MUIEMHOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alysM BOCIHUTAHHUS U OOYy4YEHHUS, OTIbIXa U O3J0POBICHHS JE€Ted U
MOJIOZIEKH», YTBEPKACHHBIX MOCTAHOBJICHUEM TJIABHOI'O CAHUTAPHOIO Bpaya OT
28.09.2020 Ne 28;

*CanlluH 1.2.3685-21 «I'urueHnueckne HOPMATHBBI U TpeOOBaHUSA K
oOecrieyeHUI0 0€30MacHOCTH M (WiM) OE€3BpETHOCTH sl 4YelioBeka (aKTOpOB
Cpellbl OOMTaHUs», YTBEPKICHHBIX TOCTAHOBJICHUEM TJIaBHOTO CAHUTAPHOTO Bpaya
oT 28.01.2021 Ne 2;

[Iporpamma 1Mo xuMuM Na€T TPEJCTABICHUE O IEJAX, OOIMEeH cTpaTeruu
OoOy4eHHMs, BOCIHMTAHMS M pa3BUTUA OOYYAIOLIMXCS CpPEACTBAMHU Y4EOHOIro
peaMeTa, yCTaHaBIMBAET 00s3aTeNbHOE IPEeIMETHOE coJiep KaHue,
IpeayCMaTpUBaET PACIPENCICHHE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE 10
pazgenaM M TeMaM MOpPOrpaMMbl MO XHMHH, OMNPEEHSeT KOJWYECTBEHHBIE W
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KaueCTBEHHBIE XapaKTepUCTHKU coZIepKaHus, PEKOMEHAYEMYIO
MOCJEA0BATEILHOCTh  U3YUYEHUSI XUMHUU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcs, ONpeaAesisieT BO3MOXKHOCTU MpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOUM 00pa3oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, a TaKke TPEOOBAHUN K
pesynbTaTaMm oOy4eHHUs] XUMUU Ha YPOBHE 1eJeil U3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENLHON JIEATETLHOCTH O00YyYalolmerocs IO OCBOCHHIO
y4eOHOTO CoJiepKaHUsI.

3HaHME XWMHH CIIYKUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
00y4Yaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM E€JIMHCTBE MUPA, BAXKHYIO
poiib UrpatoT (GopMuUpyeMble XUMHUEU MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
DHEPTUU M 00 HBONIONUU BEIMIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHUSI UEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPAaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYpPbl JUYHOCTH, €€ 0011l U PYHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4JaromuXcs, HABBIKOB HX CAMOCTOSITENBHOM  Y4yeOHOW  JEsTeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATarnoM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;

criocoOCTBYEeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K NPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

Jlanubple HampaBlieHUs B OOYYEHMH XUMHMH OOECHEYHMBAIOTCS CrHelupuKon
colepkaHusl  y4eOHOro  MpeameTa, KOTOpPBIM  SBIAETCS  MEeAarornyecku
aJIalTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OTMPEeIEHHOM dTare eé
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl IMEPBOHAYAIBHBIX TMOHSITUH XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPraHUYeCKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTro moaxoja k e€ uszydeHuro. CojlepxkaHue CKIAbIBACTCS U3 CUCTEMBbI
MOHSATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIIECTBE U CUCTEMbI MOHITUH O XUMUYECKON
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPUHIHUITY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO  YpPOBHS: AaTOMHO-MOJIEKYJSIPHOTO  YYEHHS KaK OCHOBBI ~ BCErO
ecrectBo3Hanus; l[lepmomnueckoro 3akona [[. M. MeHnmeneeBa Kak OCHOBHOIO
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3aKOHA XMMHH; YUYEHUS O CTPOCHHUHM aTOMa U XUMHUYECKOW CBS3M; MPEACTABICHUN
00 AJIEKTPOIUTHYECKOMN TUCCOMALMN BEIIECTB B paCTBOpaXx.

Teopernyueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJTHOTO
YPOBHSL K JIPyrOMY, BBINOJHSAA (PYHKIMH OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS W TMOJyYCHHS
U3y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CHOCOOCTBYEeT  (OPMHPOBAHUIO
MPEAICTABICHUS] O XMMUYECKOM COCTaBIIAIONIEH HAYyYHOW KapTHHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METO/JaM TNO3HAaHUs B Hayke. V3ydeHune XUMHH NPOUCXOIUT C IPUBICYEHUEM
3HAHWM W3 paHee HW3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpYKaIOMUA MUDPH,
«buomorus. 57 knacce» u «duznka. 7 Kiacey.

[Ipy wW3yyeHUH XHUMHH MPOUCXOAMT (HOPMUPOBAHME 3HAHMM OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JeSATEeIbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJbTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX IMOTOKEHUH,
JIOCTYIIHBIX 000OIIEHNT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHUM K HAyYHBIM METOJaM I[IO3HAHMS TP HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-NO3HABATEIbHONM U y4eOHO-HCCIIEeI0BaTENbCKON
JeSITeIbHOCTH, OCBOCHUM NpPaBWJ 0€30MacHOro OOpaleHUs ¢ BElIeCTBaMHU B
MTOBCEHEBHOM KU3HMU.

[Ipy M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKUe 1IeJd, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaJIbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHMs] Ha CHCTEMaTH4eckoe MpuoOIleHne
OoOy4Jarmuxcs K CaMOCTOSTEIHHOM MO3HABATEIHHON JEATEIHHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YJIArOIITUMUCS
OMbITAa Pa3HOOOPA3HON NEATETBHOCTH, IMO3HAHHMS M CaMOIIO3HAHHUS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— (opmupoBanue oOmelH (QyHKIIMOHATLHOW W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUU OOBICHATH W OLEHUBATh SIBJICHUS
OKPYAIOIIEr0 MHpA, UCHOJIb3Yysl 3HAHUSA U ONBIT, MOJYYEHHbIE MPU U3YYEHUH
XUMHUH, MOPUMEHSATh HMX MPU PEUICHUH NpoOJEeM B TMOBCEJHEBHOW >XU3HU H
TPYAOBOU IEATEIBHOCTH;



— (QopmupoBaHue y OOyyaromuMxcs T'yMaHUCTHUYECKHX OTHOILIEHUH,
NOHMMAHUSA LIEHHOCTH XUMHUYECKHX 3HAHUW Ui BBIPAOOTKH HKOJIOTHYECKU
L€JeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B ILEIAX
COXPAHEHMS CBOETO 370POBbS U OKPYKAIOLIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCHHUTAHUID Ha OCHOBE YCBOEGHHMS OOILEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY Mpo(uiisi U HAMPaBIECHHOCTH JajJbHEHIIIETO
oOy4eHusl.

OOmee 4YKMCIO YacoB, OTBEAEHHBIX JMJIA HW3YYEHUS XHUMHUU Ha YpOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, coctanisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJZIEIIO).

Pabouas mporpamma no xumuu s o0yyaronuxcs 8-9 KiaccoB cocTaBiIeHa
Ha ocHoBe «TpebGoBanmii Kk  pe3ynbrataM ocBoeHus  DenepanbHoi
oOpazoBarenbHO mporpaMMbl OOO», ¢ y4eToM pachpeleleHHBIX IO Kiaccam
IPOBEPAEMBbIX TPeOOBAaHUI K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTelIbHOM
IporpaMmMbl  OCHOBHOTO  00miero oOpa3oBaHusi, a TakKe Ha OCHOBE
XapaKTePUCTUKH TUIAHUPYEMBIX PE3YJIbTATOB TyXOBHO — HPABCTBEHHOT'O Pa3BUTHS,
BOCIIUTAHUSI M COLMAIM3alMU OOy4YaroIIMXCs, NPEICTABIEHHON B Mporpamme
Bocriutanust MbOY «IlerpoBckas mikosa Ne2y 2026/2027 ydyebHoro roja.

COILEPKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

[Ipeamer xumun. Posib XUMUM B KU3HU Y€JIOBEKA. XHUMUS B CUCTEME HayK.
Tena u BemecTtBa. PU3WYECKHE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BeniecTB. [loHsATHE 0 MeTOoax Mo3HaHUS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CriocoObl pazziesieHust CMecei.

ATOMBI ¥ MOJEKYJbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. (OTHOCHTENbHAasE aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B
COEMHCHUM.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBsI3b KOJIMUECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHECHUH.

OuU3NYECKUEe U XUMUYECKUE SIBJICHHS. XUMUUYECKasd PEeaKLUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHUsS MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxanus
XUMHUYECKUX PEaKIil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii  IKcnepumenm: 3HAKOMCTBO C XHMHUYECKOM TIOCYAOM,
mpaBuiIamMu paboOThl B JIA0OpATOpPUHM W MpuEéMaMu oOpamieHus ¢ J1abopaTOpHBIM
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o0opymoBaHHEM, H3yYCHHE M OINHCAaHHE (PU3HYECKUX CBOMCTB 00pa3IoB
HEOPraHUYECKUX BEIIECTB, HaOMoneHne PU3nUecKuX (IUIaBJICHHE BOCKA, TasHUE
JbAa, pacTUpaHHE caxapa B CTYNKE, KUIEHHWE U KOHJEHCauus BOJABI) U
XUMUYECKUX  (TOpeHue  CBeuYd, MpPOKaJIMBAaHWE  MEIHOM  IMPOBOJIOKH,
B3aMMOJIEWCTBHE MEJIA C KUCJIOTOW) SABJICHUI, HAOIIOJEHUE U ONHMCAHKUE MPU3HAKOB
MPOTEKaHUSI XUMUYECKUX peakuil (pa3oKeHne caxapa, B3auMOJEHCTBUE CEPHOU
KHCJIOTHI C XJIOpUAOM Oapus, pasioxkeHue rujgpokcuia meau (11) npu narpeBanuu,
B3auMojeiicTBue xeneza ¢ pactBopoM coiau Meau (II), m3ydenuwe crocoOoB
paslesieHuss CMecei: C MOMOUIbI0 MarHuTa, (QUIbTPOBaHHUE, BBbIIAPUBAHUE,
JUCTWIULSILMSL,  XpoMmaTorpadusi, TpOBEIEHUE OUYUCTKH MOBAPEHHOM  CcouH,
HAOJI0/IEHUE U ONMCAaHUE PE3yJIbTaTOB MPOBEICHMS OIbITA, WIUTIOCTPUPYIOLIETO
3aKOH COXPaHEHHMs MacChl, CO3JaHUE MOJIETEH MOJIEKYJI (IIapOCTEPHKHEBBIX).

BaxxHeillne nNpeacTaBUTeId HEOPraHMYeCKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 3yeMeHT u mpocToe
BelecTBo. HaxokneHue kucimopoga B mHpupoie, (PU3MUYECKHE M XUMHUYECKHE
cBoictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl
MOJIyYeHHUs] Kuciopoda B JaboOpaTOpud U TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPO/Ia.

TernoBod »hdexT XUMHUECKOW peaklud, TEPMOXHMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEeaKuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/yXa, YCWJICHHE NapHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopox — »simemeHT M mpoctoe Bewiectso. HaxoskneHuwe Bomopona B
npupone, (Gu3MUeckue ¢ XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucnotsl u comnm.

Momnsipabiii 00bEM ra3oB. Pac4€Thl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pacTBopuresnb. PacTBOpBI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 1075 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAaHUSI.
Ponp pacTBOpOB B IpUpOJZie U B KU3HU 4deloBeka. KpyroBopot Boabl B IpUpPO/IE.
3arps3HeHue NPUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranmueckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCHJOB:  cosieoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U
HeconeoOpazyomue. Homenknatypa okcunoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenne okCcuaos.

OcHoBanus. Kiaccupukauust OCHOBaHMI: MIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HoMmeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucinor. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctn metamnoB H. H. bekerosa.
[lony4deHne KUCIOT.

Comu. Homenknatypa coisieil. @U3MYECKUE U XUMHUYECKHE CBOWCTBA COJICH.
ITonyyenue coiei.



['eHeTnueckas CBs3b MEKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm: KAdeCTBEHHOE OINPENCIICHUE COJEPKAHUS
KHCIIOpOZa B BO3[yXe, NOJy4YeHHE, COOMpaHHE, PACINO3HABAHHE U HU3YUYEHUE
CBOMCTB KHCIIOPOJia, HaOIIOJAEHUE B3aUMOJECUCTBHUS BEIIECTB C KUCIOPOAOM H
YCJIOBUSI BOSHUKHOBEHHUSI M TMPEKpalleHus ropeHus: (mokapa), 03HAKOMJICHUE C
oOpa3llaMM OKCHJOB M ONHCAaHUE UX CBOMCTB, IOJy4YeHUE, CcoOupaHue,
pacno3HaBaHME€ M HW3Y4YEHUE CBOWMCTB BOJOpojAa (TOpEeHHE), B3aUMOJECHCTBUE
Bogopona ¢ okcuaoM menu (II) (Bo3MOXKHO HCMONB30BaHHUE BHUAEOMATEPUATIOB),
HaOMoZIcHHEe O0pa3IoB  BEHIECTB  KOJIMYECTBOM |  MOJb, HCCIETOBaHUE
OCOOCHHOCTEW  pacTBOPEHHUS  BEIIECTB C  Pa3MYHOM  PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAaCcCOBOM JOJIEM PAaCTBOPEHHOIO
BEILIECTBA, B3aMMOJCICTBHE BOJbl C MeETaUIaMd (HATPUEM H KaJbIUEM)
(BOBMOXXHO  HWCIOJIb30BaHUWE BHUAECOMATEpUAJIOB), HCCIEAOBaHHE OOpPa3IOB
HEOPraHUYECKUX BEIECTB PA3JIMUHBIX KIACCOB, HAOIIOJEHNE U3MEHEHUS OKPACKHU
VMHJIMKATOPOB B pACTBOPAX KUCIIOT U LIEJIOYEH, N3yUEHNE B3aUMOICCTBUS OKCHIA
Menu (II) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHUCIOT C MeETaulaMH, peakiui
HEUTpaIN3aluy, TOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTajula APYTUM U3 pacTBOpPa COJIY, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BakHenIme Kiraccbl HEOPraHMYECKUX COCAUHEHUI.

Ilepnoanyecknin 3axkoH u Ilepuoamuyeckas cucreMa XHMHYECKHX
iemeHToB JI. W. MenpaeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIACCU(DHUKAIIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
IpYIINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE U MIECJIOYHO3EMEIbHBIE METaJUIbl,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yoT aM(OTEpHbIE OKCUABI
Y TUJPOKCUJIBI.

ITepuonnueckuii 3akoH. [lepuoguueckas cucreMma XMuMHUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas U JJIMHHOMepuoAHass  (HOpMbI
[Tepuognueckoit cucrembl xumuueckux saemMeHToB [l. . Menneneea. [lepuobl
u rpynnbl. Ou3nyeckuil CMBICI IOPSAAKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA H
IPYNIBI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otonbl. Dnexktponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000J04eK aroMOB TepBhIX 20 XUMUYECKUX  DJIEMEHTOB
Ilepnognueckor cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO
3JeMEHTa 10 ero nosnoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTM H3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leproandeckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTusA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpakJaHUH.

Xumudeckass CBs3b. KoBasieHTHast (MOJIApHAsE YW HEMOJIAPHAs) CBS3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBS3b.



Crenenb  okucieHusi.  OKHUCIHTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Tporecchl okucaeHust 1 BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKchepumenm: W3y4YeHHE OOpa3IOB BEIIECTB METAIIIOB U
HEMETAJUIOB, B3aWMOJICHCTBHE THAPOKCHIA IIMHKA C PAcTBOPAMH KHCIOT U
IIeJI0YCH, TMPOBEACHUE OIBITOB, WUTFOCTPUPYIOMUX TMPUMEPHl OKHCIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUH (TOPCHHE, PEAKIINH PA3IIOKCHHS, COSTUHEHUS).

Mesicnpeomemmbwle cea3u

Peanmzanus MeXnpeIMETHBIX CBsI3e€d NMPU HM3YYCHUH XHUMHH B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHSATHH, SIBJISIOMUXCS CUCTEMHBIMU JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4YHBIN (DakT, TUTIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukamus, MePUOJUIHOCTh, HAOIIOIEHNE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, MOJIEITh, SIBIICHHE.

dusnka: MaTepus, aToM, DOJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH],
W30TOMBI, PAJMOAKTUBHOCTH, MOJIEKYJa, dJIEKTPUUSCKUNA 3apsiji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (M3UYCCKUE BEIMYMHBI, ¢IUHUIIBI
U3MEpEeHHsI, KOCMOC, TIJIaHeThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMblIe, TOTUTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BeniecTBo U xXummu4eckasi peakius

[lepnognuecknii 3axoH. [lepuoanueckast cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalusl, KaIbLUUAS W HX
COCIMHEHUNW B COOTBETCTBUU C IIOJIOKEHUEM »3JIEMEHTOB B Ilepuoanydeckoii
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKOM PEUIETKU U
BUJIa XUMHUYECKOM CBS3H.

Kiaccudukaiys 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHMHUYCCKHE
CBOMCTBa BEIIECTB, OTHOCSIIMUXCS K PA3JIMYHBIM KjJaccaM HEOPraHUYECKUX
COEIMHECHUN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanys XuMUYECKUX PeaKIUid MO pa3IMuHbIM MpU3HAKaM (110 YUCTY
M COCTaBy YYacTBYIOIIMX B PEAKIHMH BEIIECTB, 110 TEIIOBOMY 3(ddekTy, mo
M3MEHEHHUIO CTENEeHEH OKMCIICHUS XUMHYECKUX 3JIEMEHTOB, MO OOpPaTHMOCTH, IO
YYacTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[TonsiTue 0 CcKOpOCTHM XUMHUYEeCKOM peakuuu. lloHsTHE 00 0OpaTUMBIX M
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHe 0 TOMOTeHHBIX M IeTePOTEHHBIX
peakuusax. [londarue o karanmse. [loHsTHE O XUMHUYECKOM paBHOBeCUU. DaKTOPBHI,
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BIIUSAIONIME HAa CKOPOCTh XHUMHMYECKOM pEaKIuyd M IOJO0KEHHE XHUMUYECKOIO
PaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[UU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUM C  HCHOJB30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 2JIEKTPOTUTUUECKON TUCCOUAIMN. DIECKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTnoHnbl, aHnoHbl. MeXaHu3M JUCCOLMAIUM BEIIECTB C Pa3IMYHBIMU BHUIAMHU
xuMuuyeckon cBsi3u. CreneHs auccormanun. CUIbHbIE U CIa0bIe dJIEKTPOIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
MOJHBIE W COKpalléHHbIE HOHHBIC YypaBHeHMs peakiuil. CBoilcTBa KHCIIOT,
OCHOBaHMM U COJ€l B CBeTe MPEACTaBICHUNH 00 IICKTPOIUTHUCCKOMN
nucconunanuu. KauectBeHHbIE peakiiny Ha MOHBL. [loHsATHE O THAPOIN3E COJIEH.

Xumuueckuii Ikcnepumenm: 03HaKOMJICHHE C MOJAEISMHU KPUCTATUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U HeMeTaioB (rpaduta u
ajiMasa), CIOKHBIX BEIIECTB (XJIOpUJa HATpHsi), HUCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTHM XHMHMUYECKOM peakIMd OT BO3JACHCTBHUS pa3IUYHBIX (PaKTOPOB,
MCCIIEIOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIIECCA AUCCOLNAIIUN
KHUCJIOT, Iejodeil u cojeld (BO3MOXKHO MCIIOJIB30BAHME BHJIEO MaTEPUAIIOB),
MIPOBEJICHUE OIBITOB, WILUTFOCTPUPYIOIIUX MTPU3HAKY MPOTEKAHUS PEAKIIUN HOHHOTO
obmeHa (oOpa3oBaHHME OCaJiKa, BBIJICJICHHWE ra3a, 0Opa30BaHHUE BOIbI), OIIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPHI  OKUCIMTEILHO-BOCCTAHOBUTENBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3lokKeHUs, COSTUHEHHUS), pPAClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBbIO KAYECTBEHHBIX pEaKIuid Ha HOHBI, PpEIICHUE
AKCHEPUMEHTAIBLHBIX 3a]1a4.

HemeTaJibl 1 MX cCOeIMHEHUS

OOmasi xapakTepucTuka TrajlloreHoB. (OCOOEHHOCTHM CTPOEHMSI aTOMOB,
XapakTepHble CTENEHU OKucieHus. CTpoeHne U (U3HYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOWCTBA Ha IIpUMepe  XJjopa
(B3auMOJICHiCTBUE C MeTaJlylaMH, HEeMeTaJllaMH, IiejiodyaMu). XJIOPOBOAOPO/I.
ConsHasi KUCIIOTa, XMMHUYECKUE CBOMCTBA, MOJydyeHHUEe, NpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOZA HA OPraHM3M 4YeJOBeKa. BakHeWluume XJIOpuabl U HX
HAax0XJICHUE B IIPUPOJIE.

OOmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTENeHU OokucieHus. CTpoeHue W (pU3nyecKkue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIJIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3NUYECKUE U
XUMUYECKHEe CBOMCTBA. OKCHIIBI CEpbl KaK MPEJCTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (uU3MUECKUE W XUMHUYECKHME CBOMCTBa (00mIME Kak
NPEACTaBUTENA Kjlacca KHCIOT U cheuuduyeckue). XHUMHYECKHE pPEaKLuH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MOJY4YEHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIOThI, KAUECTBEHHAS PEAKLIMS Ha
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cynb(dar-uon. Haxoxmenue cepbl U €€ COCNUHEHHWA B MpUpojae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSMHU Cepbl (KUCIOTHBIE O],
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEA0TBPAILICHHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIEHUs. A30T, paclpOoCTpaHEHHUE B MPUPOJIE,
dbuznyeckre U XuMudeckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA, MOJydeHne U npuMeHeHue. Coiam aMMOHus,
uxX GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ MoJydeHue, PU3NMUYEeCKUEe U XUMHUYECKUE
cBoiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCJIOT U CHenudpuyecKue).
Hcnonp30BaHWEe HUTPATOB M COJIEM aMMOHHMS B KAyeCTBE MMHEPAIbHBIX
yaoOpeHuil. XMMHUYECKOE 3arpsi3HEHHE OKPYKalollel Cpe/ibl COEIMHEHUSIMHA a30Ta
(KUCTIOTHBIE MOXAWM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHele Moaudukauuu (ochopa, (pUMUECKHE M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XuMUUECKHUE CBOMCTRA,
nostyuenue. Mcnoas3oBanue GpocdaToB B KaUECTBE MUHEPAIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHMS.  YTIEpOHd,  aJUIOTPOITHBIE
MOAM(UKALIMKM, pACIpPOCTpaHEHUE B TpHUpoAe, (QU3NYECKHUE U XUMHUYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepona (IV), rumore3a r17100aJbHOTO MOTEIJICHUS KJIMMaTa, IapHUKOBBIM
s dexT. YrompHas KucaoTa u €€ conu, uxX (U3NIECKUE U XUMHUYECKUE CBOMCTBA,
nojyuyeHue W npuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIECHHOCTH U CEJILCKOM
XO35MCTBE.

[lepBoHauagbHbBIC MOHIATUS 00 OPTAHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
NPOJYKThl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBojax — U ux
poJii B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHWYECKUX COCTMHCHUN.

KpemHuii, ero ¢usnyueckne ©W XUMHYECKHUE CBOMCTBA, TOJNYyYCHHE W
npuMenenue. CoenuHeHuss KpeMHHsi B mnpupojse. OOmue mnpeacraBieHus o0
okcuae kpemHusa (IV) u kpemuueBoit kuciore. CHIMKAThI, UX HCIOJb30BAHUE B
ObITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKA,
CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobrembr 6e30MmacHOr0 MCTOIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii Ikcnepumenm: uzydeHue o0pa3oB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTHI, TPOBEACHUE KAUECTBEHHBIX PEAKIIUi Ha XJIOPUI-UOHbI
1 HaOJIIOJICHUE MPU3HAKOB UX MPOTEKAHWs, OMbBITHI, OTpaxkaromue (HU3nYecKue u
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XUMUYECKUE CBOMCTBA T'aJIOT€HOB U UX COECIUHEHUHN (BO3MOYKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), O3HAKOMJIEHHE C oOpaslaMud XJIOpUJIOB (TrajJoreHUJIOB),
O3HaKOMJIEHUE ¢ 00pa3LaMHu cepbl U €€ COETUHEHUSIMH (BO3MOKHO UCIIOJIb30BAaHUE
BHJICOMATEpUAIIOB), HAOJIIOJEHUE Mpollecca OOyIIIMBaHUS caxapa IoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, U3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBJICHHOM CEPHOM KUCIIOTHI, TPOBEJEHNE KAYECTBEHHOM peakinu Ha Ccyiabdar-
WOH U HaOJIOJiIeHWEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢Gochopa MU HUX COCAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAITIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yIO0OpEHUH, MOTyUYeHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB aMMHakKa, IMPOBEIACHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-uoH U u3ydeHue mpu3HaAKOB
UX MPOTEKAHUs], B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOW A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO  HCHOJIb30BAHHE BUJIEOMATEPUAIIOB), U3yuyeHHEe  Mojenei
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydyeHHue, coOupaHue, paclio3HaBaHUE U U3yUEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEeHNE KAaYeCTBEHHBIX PEAKIIUA Ha KapOOHAT U
CWJIMKAT-UOHBl M M3yYE€HHE [PU3HAKOB HX MPOTEKaHUS, O3HAKOMJICHUE C
MPOJIYKIMEH CHIMKATHOM TPOMBIIUICHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3as1a4 o TeMe «BakHenme HeMeTaIbl U UX COeTUHEHUSD.

MeTaJuibl U UX COeIUHEHUS

OO6mmas XxapakTeprUCTUKAa XUMUYSCKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUH
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux osiemeHtoB . .
MengeneeBa u crpoeHus atoMoB. CTpoeHue MeTauioB. MeTamnyeckasl CBs3b U
METAUIMYECKAST ~ KPUCTAJUIMUECKAs  PEIIETKA.  DJNEKTPOXUMUYECKUH  pAl
HarnpspbKeHU MetauioB. dusnueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO0mue
crocoObl TosyueHusi MmetauioB. [loHsTHE O KOppO3UM METaJUIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjaBwl (CTallb, YYTyH, AIOPATIOMUHUUI,
OpoH3a) ¥ MX NMPUMEHEHHE B ObITY M MPOMBIIIIICHHOCTH.

[Ilemounble MeTaiuIbl: TONOXKEHUE B [lepruoanyeckor CUCTEME XMMHUYECKUX
sanemeHToB JI. 1. MeHaeneeBa, CTpOCHHME UMX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl u
TUJPOKCUZIBI HaTpusi W Kanus. [IpuMeHeHue 1EeNoYHbIX METaUIOB M HX
COEIMHCHUM.

[[lenoyno3emenbHble METAJUIbl MAarHuii M KaJbLMH: IIOJIOXKEHHE B
[Tepuognueckoit cucreMe xumudeckux sneMeHToB JI. 1. MenaeneeBa, ctpoeHue
HX aTOMOB, HaxOXJieHHE B nmpupoae. PU3N4eCKue 1 XUMUYECKHE CBOMCTBA MarHus
W Kanblusa. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AlroMuHUN: TToo)keHue B [leproinueckor cucTeMe XMMHYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpoeHUE aToma, HaxOXIeHHE B Ipupone. Pusnyeckue u
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XMMHYECKHE CBOMCTBA altOMUHUSA. AMQOTEpHbIE CBOMCTBA OKCUAA U THIPOKCH]A
AITFOMUHUS.

Kenezo: nonoxenne B [leproanueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aroMa, HaxXOXXJIeHUE B mpupoac. Pusnyeckue Hu
XUMHUUYECKHE CBOMCTRBA xkene3a. OKCUIbI, THIAPOKCU bl U conn xenesa (I1) u xenesa
(III), ux coctaB, CBOMCTBA U MOIYYEHUE.

Xumuyeckuii IKcnepumenm: O3HAKOMJIEHHWE C oOpasllaMd METaJUIOB H
CIUIABOB, WX (DU3MYECKUMHU CBOMCTBAMHU, H3YUYEHHE pE3YyJIbTATOB KOPPO3UU
METauioB  (BO3MOXHO  HCIIOJB30BaHHWE BUJIEOMATEPHANIOB), OCOOCHHOCTEU
B3aMMOJICUCTBUS OKCHJIA KAJIBIMS U HATPUSA C BOAOW (BO3MOXKHO HCIIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), MCCIIEIOBAHNE CBOWCTB JKECTKOW BOJIbI, MPOLECCA TOPEHUS
kKeye3a B KUCIOopoJe (BO3MOXKHO MCIOJIb30BAaHUE BUAEOMATEPUANIOB), PU3HAKOB
IIPOTEKaHUs] KAYECTBEHHBIX pPEAKUMN Ha WOHBI: MarHus, KajabLus, AJFOMUHUSA,
nuHka, xkenesa (II) u xxenesa (III), meau (II), HabnroaeHE U ONKMCAHUE MPOIECCOB
OKpalllUBaHWs IUIAMEHU HWOHAMHU HAaTpHsl, Kaldusd U KadblUUsg (BO3MOMKHO
WCIIOJIb30BAaHUE  BHUJAEOMATEPHUAOB), HCCIEOBaHUE aM(OTEPHBIX CBOMCTB
TUIPOKCUJA ATIOMUHUS M THUIPOKCUAA I[MHKA, PEHICHHE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelme MeTaibl U KX COETUHEHUSD).

XUMHUSA U OKPYKAKOIIafA cpeaa

BemecTtBa u Marepuasibl B ITOBCEIHEBHOM KXHU3HM YEIOBEKAa. be3omacHoe
WCIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momornis npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouenh cpeipl (MpeaenabHasl I0MmyCcTUMast
KOHIIeHTpalus Bemlects, nainee — [1/IK). Pons xumuu B pemieHnu 3K0JI0rM4ecKux
npooeMm.

Xumuueckuii IKcnepumenm: wu3ydeHue 0OpPa3IOB MaTEpHANOB (CTEKJIO,
CIJIaBbI METAJIJIOB, TOJIUMEPHBIC MaTEPHAIIbI ).

Mescnpeomemmuwle ceasu

Peanuzaiius MeXmnpeIMETHBIX CBS3€M MpU WM3YyUYCHHMH XUMHH B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIMMUX eCTeCTBEHHO-HAYYHBIX
MOHSATHM, TaK W TOHATHH, ABJISIONIUXCS CHUCTEMHBIMH JUISI OT/CIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAy4YHBINH (PakT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHHE, MApPHUKOBBIN
s peKT, TEXHOIOTHS, MAaTCPHAIIBI.

duznka: MaTepus, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU],
W30TOTBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsii, MPOBOJTHHKH,
MOJIYITPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIICCTBO, TEIO, OOBEM,
arperaTHoe COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PAaCTBOPUMOCTh, KpUCTAJUTHUCCKAs
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pemérka, CIiaBbl, (U3MUECKHUE BEIMYUHBI, €IWHUIBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE311b1, COHIIE.
buonorusi: ¢orocuHTes, nbIxaHue, OMocPepa, PKOCUCTEMA, MHUHEPATbHBIE
yA0OpEHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.
['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIIaeMbl€, TOTLTUBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPaAaMMBbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOMN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMH B
oOlllecTBE TMpaBWIaMU U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIU3AIMNA 00YYarOIITUXCSI.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXalrT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpHEHTAlUWd U
pacIIMpEHUE OMbITa AESTEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIMTAHUSA:

LEHHOCTHOT'O OTHOUIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUSI 3HAYCHHUS XUMHUYECKOM HAayKu B JKHU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOU HHGOpMAIHEH O
MEPEJIOBbIX JOCTUXKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpamaaHCKOro BOCIIMTAHUSA:

MpEACTaBICHUS] O COLMAIBHBIX HOpPMax M TpaBUiaX MEXKIUYHOCTHBIX
OTHOILICHUM B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIEAOBATENbCKOM, TBOPYECKOM W APYrux  BHAAX
JESATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW [EATEIbHOCTH TMpU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
AKCHEPUMEHTOB, CO3aHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINIM B TIPOILIECCE OTOW YyYEeOHOM JeATeThHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJAEHUWE M TOCTYNKH CBOUX TOBApUILEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIUE
OCHOBY Il TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpa, TpeACTaBIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKa C
IIPUPOIJHOM CPEJION, O POJIM XUMHUHU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC JJII OOBSCHEHHS HAOJI0JIaeMbIX IPOIECCOB M SIBJICHUH,
MO3HABATENILHON, WH()DOPMAITMOHHOW M YUTATEIBCKON KYJIbTYpHl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH pabOThl € Y4YeOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaTypOr, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHI;
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WHTEpPEC K OOYyYEeHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHHIO, TMPOCKTHOM W  HCCIIEIOBATEIHCKOM
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTU W YPOBHSI OOyUEHHS B
JlaTbHEHIIEM;

4) popMupoOBaHKS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3/I0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICACTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOICHUS aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS ),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBuia O€30macHOCTH TIpu  oOpalieHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HH,

S) Tpy10BOro BOCIIMTAHMS:

WHTEPEC K MPAKTUYECKOMY M3YyUYCHHIO MTPOQPECCUil U Tpyla pa3InyHOTO POJa,
YBOKEHUE K TPYyAy M pe3yjibTaraMm TPYJIOBOM JEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM 1O XUMHUH, OCO3HAHHBIM BBIOOP
WHIMBUAYAJILHOW TPAEKTOPUHU MPOIOKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCrenHon npodeccuoHanbHON IESITEIPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(EeCcCHOHATBLHOM Cpejie;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOAE KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOT0O U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3NYecKOMy M TICUXHMYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOACHUS
npaBuiI 0€30MMaCHOTO MTOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUsX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTHU MPUMEHSATH 3HAHMUSI, MOJy4aeMble MPU U3YUYEHUU XUMUH, IJIS
pELIEHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOWIEH IPUPOJIHON CPEIOU, JJI MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTeH WX PEIICHHs MOCPECTBOM METOJIOB XHMUHU,
9KOJIOTUYECKOTO MBIIJIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBLHOM,
KOMMYHHMKATUBHOU U COLMAIIBHOMN IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3YNbTaTOB BBIIEIAIOT 3HAYMMbIEC JUIS
dbopMUpOBaHHUA MHPOBO33PEHUS OOIEHAYYHBbIE MOHATHS (3aKOH, Teopus,
NPUHLMUII, TUIIOTe3a, (PaKT, cucTeMa, MpoIecc, IKCIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHHE O LEIOCTHON
HAay4YHOM KapTHUHE MHPA, U YHUBEpCaJIbHbIE yUeOHbIE NeUCTBUS (ITO3HABATENbHbIE,
KOMMYHUKATUBHBIE, PETyJISTHUBHBIE), KOTOpblE 00€CneurnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYIIECTBICHHUIO Y4YEOHOMU
NESTEIHOCTH.
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Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeicTBUs:

YMEHHSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATHUN (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSIMH), UCIOJIb30BaTh
MOHSATUS JJIs1 OOBSICHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH ISl KIACCU(PUKALMK XUMUYECKUX BEIIECTB M XMMHUUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEJACTBEHHBIE CBS3M MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHAYKTUBHBIC, ACIyKTUBHbBIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIbI M 3aKJIFOUEHUS;

YMEHHE TMPUMEHATh B IMPOIECCEe NO3HAHUS TNOHATUA (TPEeAMETHBIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCTIOJIb3YEMBIE B XUMUU,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIHHBIC MTPEACTABICHUS —
XUMHUUYECKUU 3HAK (CHUMBOJ JJIEMEHTA), XUMu4eckas Gopmyia M ypaBHEHUE
XUMHUUYECKON peakiy — MpU PEIIeHUH y4eOHO-TTO3HABATEIbHBIX 3ajlad, C YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISIBISATh M XapaKTEPU30BaTh CYIICCTBEHHbBIC
MIPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUi,
BBISIBJISAITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBA3UM U
MIPOTUBOPEUHS B U3yUaEeMbIX ITPOLIECCAX U SBJICHUSIX.

Ba3oBble ucciienoBarejbcKue 1eMCTBUA:

YMEHHE HCIIOJb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4€CTBE HMHCTPYMEHTA
MO3HAHUA, a TaKKe€ B KAa4eCTBE OCHOBBI Jii (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

MpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMoaaTh 3a XOAOM IIpoliecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €0 Pe3yJbTar, (POPMYIUPOBATH 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTUET
O MpoJIeTIaHHO padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIIIIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHHUS, TTOJIYyYAEMYI0 U3 Pa3HbIX UCTOYHUKOB,
KPUTUYECKU OIICHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(MOPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IuYHbIe METOABl M 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIIUU W COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX W MO3HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THITA, TPUOOPETCHUE OMBITA B
o0JlacTU  KMCMOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO UCIIOJIb30BAHUS PA3TMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANTBHYIO (hopMy TMpeacTaBieHust HHPOpMAIUU U
WUTIOCTPUPOBATh pElIaeMble 3aJaud  HECJIOKHBIMH CXEMaMu, JuarpamMMaMu,
apyrumu popmamu rpadvKi 1 MX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOU U
UCCJIEI0BATENbCKON JEATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
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CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXAOUIEH IMPUPOTHOU
Cpepbl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

yMEHHUsl 3aJaBaTb BONPOCHl MO  CYIIECTBY OOCYXJaeMOM  TEMBbl,
(GOopMyIUpPOBATH CBOM MPEUIOKEHUS OTHOCUTEIHHO BBIMOJHEHUS MPEI0KEHHON
3a/1a4y;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbHOMN
JEATEIbHOCTY B YCTHBIX M IHCBbMEHHBIX TEKCTax; JAeNaThb MPE3CHTALMIO
pe3yIbTAaTOB BBHIMIOJHEHUS] XMMHYECKOTO IKCIIEPUMEHTa (J1Ja00OpaTOPHOTO OIIbITa,
1ab0paTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

yMEHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEIbHOM W MCCJEAOBATEIbCKOW  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HUKAIOIIKUX MPoOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COIIACOBAHUS
no3utuii (00CyXaeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBUM, OIPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON paboTHI U Apyrue).

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISITh, KOHTPOJIUPOBATH U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpATh Hanbosee 3(pPEeKTUBHBIC CITOCOOBI PEIICHUS YUCOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WIW KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUM INIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO PE3YyJIbTaTa 3asBJIICHHOM LEIU, YMEHUE
MCII0JI30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe nmnpenMeTHBIX pE3yJbTaTOB IO OCBOEHUIO 00s3aTE€ILHOTO
COJIEp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepanbHON paboueil mporpamMMmoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4HbIC 3HAHHS, YMEHUS U CIIOCOOBI
JneycTBul, crnenuduueckue g TpeAMETHON  o0nacTtu  «XHUMHUS», BB
JNESITEIBHOCTH 10  TOJYYEHHWIO HOBOTO  3HAaHMS, €ro HHTEPIpETalNH,
peoOpa30BaHUI0 M MPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIHSIX.

K xoHIy o0ydeHus B 8 kJj1acce mpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

e PACKPBIBaTh CMBICJ OCHOBHBIX XMUMHYECKHX ITOHATHH: aTOM, MOJICKYJa,
XAMHUYECKUN JJIEMEHT, TMPOCTOE BEIIECTBO, CJO0KHOE BEIIECTBO, CMEChH,
BAJICHTHOCTb, OTHOCUTEJIbHAs AaTOMHAasi M MOJICKYJSIpHAsT Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJISI XUMHUYECKOrO 3JIEMEHTA B
COCJIMHEHUH, MOJSIpHBIH  00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
AJEKTPOOTPULIATEBHOCTh,  CTENEHb  OKUCJICHUSA, XUMHUYECKas  peakuus,
KJIacCcUUKaIMs PeaKlMil: peakiud COCIUHEHUS, PEAKIIUU PA3I0KEeHUs, PeaKIuu
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3aMEIIEeHUsI, PEAKIMh OOMEHa, 9K30- U JHIOTEPMHUYECKHE PEAKINH, TEIIOBOU
3h(dEKT peakiuu, SApo aroMma, JISKTPOHHBIA CJIOW aroma, aTOMHas OpOWUTab,
paguyc atoMa, XMMUYECKasi CBS3b, MOJISIPHAS W HEMOJIApHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJid BellecTBa
(IpolieHTHAas! KOHIICHTpAIUs) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TIOHATUUA W
MIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHUII;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JUISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIUIL;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHUSX,
CTETNICHb OKHUCJICHUS DSJEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAIJICKHOCTh
BEIIIECTB K OMPEACIIEHHOMY KJIacCy COEAMHEHUN 1o GopMyiiaMm, B XUMUUYECKON
CBSI3U (KOBAJICHTHAsl M MOHHAsI) B HEOPTaHUYECKUX COCIMHEHUSAX;

epackpbiBaTh cmbicn Ilepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh  MOHMMAaHWE  MEPUOAUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX ToJioxkeHust B [lepuoauyeckoil cucreme, 3aKOHOB
COXpAHEHHMS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOTO
y4€HUs, 3aKOHa ABOrajpo;

e ONMCHIBATh M XapakTepuszoBaTh TabmuuHyto ¢dopmy I[lepuonnueckoi
CUCTEMBbl XUMUYECKHX JJIEMEHTOB: pa3janyaTh MOHATUS «rJaBHas noAarpymnma (A-
rpynmna)» u «mobounas noxarpynma (b-rpymma)», mManeie u OGoJblIue TEPUOIBI,
COOTHOCUTH 00O03HAauUEHHUs, KOTOphle wuMeloTcs B Tadmuie «llepuoamueckas
cucrema xumudeckux odsemeHroB JI. WM. MenaeneeBay ¢ 4YHCIOBBIMU
XapaKTepUCTHUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
sJipa, o0I11Iee YUCIIO DJIEKTPOHOB U PACTIPE/ICICHUE UX IO AIEKTPOHHBIM CIO0SIM);

e KJJaCCU(PUIIUPOBATh XUMUYECKUE DJIEMEHTBhI, HEOPraHUYECKHE BEIECTBA,
XUMUYECKHUE peakiuu (10 YKCIy U COCTaBY YUaCTBYIOIIUX B PEaKIIMU BEIIECTB, 110
TerioBoMy hdexTy);

e XapaKTepU30BaTh (OIMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOMATBEPKAAsl OMNHCAHUE MPUMEPAMU MOJEKYJSPHBIX
YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MNPOTEKAHUS XWMHYECKUX MPEBPALICHUN B Pa3TUUYHBIX
YCIOBUSIX;

e BEIYKCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3jieMeHTa 1Mo ¢Gopmylie COSTUHEHHS, MacCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peakiuu;

e IPUMEHATh OCHOBHBIE OMEPAIIMU MBICIUTEIBLHON JNEATENbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATHU3aIMI0, KIACCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — 71 UW3Y4Y€HUs] CBOWMCTB BEUIECTB U
XUMHUUYECKUX pPEeaKIni, €CTeCTBEHHO-HAYUHbIE METObl MO3HAHUSI — HAOJIOJICHHUE,
HU3MEpEHUe, MOACIUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIA U MBICIICHHBIN );
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e CIIEIOBATh MpaBWJIaM IOJB30BaHUS XUMUYECKON MOCYJ0N U J1a00paTOPHBIM
00OpyIOBaHUEM, a TAK)KE MpaBuiIaM oOpallleHusi C BEIIECTBAMHA B COOTBETCTBUU C
UHCTPYKIUSAMU TI0 BBIMOJTHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO
MOJIYYEHUI0 W COOMpPaHUIO Tra3000pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOAA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIIEHHON MacCOBOM [0OJIEH PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh M MPOBOAWTH XHMHYECKHE OKCIEPUMEHTBHI TI0
pacno3HaBaHMUIO PACTBOPOB IIEJOYEH W KHUCIOT C MOMOIIbI0 HWHANUKATOPOB
(;rakMmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonIy oOydenus B 9 kjacce npeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

e PACKpBhIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMUYECKUI
DJIEMEHT, aTOM, MOJEKYJa, MOH, KaTMOH, AHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKas peaklMsi, XMMUYECKas CBS3b, TEIUIOBOM 3(DQeKT peaxkuuu, MOJib,
MOJISIPHBIA 00BEM, PacTBOP, SJIEKTPOJIUTHI, HEIJIEKTPOIMTHI, AIEKTPOIUTHUECKAS
JUCCOLIMAIINS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE peaklUUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKkuuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCJIEHUE M  BOCCTAHOBIICHHUE,
aloTponusi, aM(pOTepHOCTh, XMMHYECKas CBs3b, KPHUCTAIUIMYECKAas peneTKa,
KOpPpO3Hsl METaJuIOB, CIUIABBI, CKOPOCTh XWMHYECKOW pEaKLUH, IPEeAeIbHO
nomyctumas konrenrpanus [1JIK BemecTsa;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHSATUUA H
MPUMEHSITH 3TU NOHSATHUSA MPU ONMMCAHUY BEIIECTB U X MPEBPAILICHHUII;

e HCIOJb30BAaTh XHWMHYECKYIH) CHUMBOJMKY JUIsl COCTaBJICHHS (HOpMYJ

BEILECTB U YPaBHEHUN XUMHUECKUX PEAKIIHA;

e OIIPE/CIIATH BAJEHTHOCTh M CTENEHb OKUCICHHUS] XMMHUYECKUX AJIIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA, IPUHAJJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIACCy COEIMHEHHMM 1o ¢dopMmyiaM, BHUJI XMMUYECKOW CBSI3U B HEOPraHUYECKHUX
COEIIMHEHUSX, 3apsAJl HOHA M0 XMUMHUYECKON GopmMmyie, XapakTep cpeabl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUH, TUN KPUCTAIUIMYECKOW PEHIETKH
KOHKPETHOT'O BELIECTBA;

epackpbiBaTh cMmbicn llepmogmueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TIOHMMAaHHE: OINUCHIBATh U XapPaKTEPU30BATh TAOIHYHYIO
dopmy lleproguueckoil crCTEMbl XMMHUYECKHX 3JIEMEHTOB: PA3JIM4YaTh MNOHITHS
«rnaBHas noarpynna (A-rpymnma)» u «rnodouynas noarpynna (b-rpynna)», mansie u
Oonbliie MEpPUOAbl, COOTHOCUTH OOO3HAYEHUs, KOTOpblE HMEITCA B
NEPUOANYECKON TabimuIEe, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacrpeielieHue UX Mo 3JEKTPOHHBIM CII0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB U UX COCIMHEHMI B Mpeenax MajblX NEPUOI0B
Y TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;
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KJIAaCCU(PHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B pEaKIUu
BEILIECTB, MO TEIIOBOMY 3G (EKTy, MO MU3MEHEHHUIO CTEIEHEW OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKAasl OIKCAHUE
OpUMEpaMH MOJIEKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIuii;

COCTaBJIITh YPaBHEHUS AJIEKTPOJUTHYECKOM JHUCCOIMALMUA  KHUCIIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMA HOHHOIO
oOMeHa, ypaBHEHHUS peaKkluid, TMOATBEPKIAIOMIUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTABIICHHUS JIEKTPOHHOTO OanaHca dTUX PEAKIIUIA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TIPEBpPAlIEHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIGKYJISAPHYIO W MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOrO0 DdJeMEHTa 1o QopMmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMHUECKOU PEaKIINH;

coOmoaTh  MpaBWia  TOJB30BAHUSA  XUMHUYECKOM  TOCYAOM W
nabopaTOpHBIM  00OpY/JOBaHHMEM, a TaKXKe IMpaBuUjia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMH 110 BBHITIOJHEHUIO
a00paTOPHBIX XUMHUYECKUX OINBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTL  PEaKkIMy, TMOJITBEPXKJIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIO3HABAThH OMBITHBIM MyTEM XJIOPH-, OpOMU/I-,
uoaua-, kapoonat-, ¢ocdar-, cuiaukar-, cyibdar-, THAPOKCUI-UOHBI,
KaTUOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OINEpAlMU MBICTUTEIHHONU NEATETbHOCTH — aHAIHN3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIlui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOIIoAeHHE, U3MepeHue, MOJICTUPOBaHUE, AKCIIEPUMEHT.
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunuecTBO yacoB
Ne HaunmenoBanue pa3iesoB u DJIeKTpPOHHbBIe (HM(ppPOBbIE)
n/n TeM MPOrpaMMbl Bcero Konrpoaeusie Hpaxruyeckue o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoThbI
Paznea 1. IlepBoHayanbHble XUMHYECKHE IOHATHUSA
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUA U 5 ) bubmuoreka [JOK
MPAKTUYECKOU IEATETBHOCTH https://m.edsoo.ru/7f41837¢c
geJoBeKa
12 BemiecTBa u xumMmuueckue 15 1 but6mmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20
Pasnen 2. BakHelilne npeAcTaBUTeId HEOPraHHYECKUX BelleCTB
)1 Bosnyx. Kucnopon. [lonsitue 6 bubnmoreka [JOK
00 oxcrmax https://m.edsoo.ru/7f41837¢c
’9 Bonopon. Ilonstue o kucnorax 2 1 bubnuoreka [JOK
H COJISIX https://m.edsoo.ru/7f41837¢c
3 Bona. PactBopsl. [Tonsitue 06 5 | 1 but6mmoreka [{OK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 | 1 bubmuoreka [JOK
HEOPraHWYECKNX COEAMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepuoagnuecknii 3axon u [lepuognyeckasi cucrema xumuieckux 3jeMeHToB JI. U. MenaeneeBa. CTpoenne aToMOB.

Xumuueckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE pPeakuuu
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[Tepuoanueckuii 3aKOH U

31 [Tepnonnueckas cuctema 7 bubmuoreka [JOK
XUMHYECKHX dj1eMeHToB [[. 1. https://m.edsoo.ru/7f41837¢
Menneneesa. CTpoeHue aroma
Xumudaeckas CBSI3b. BuGmorexa [IOK

32 OxueamrensHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

Horo o paaeny 15 oo it TS
PesepBHOE Bpems 3 buGmorexa HOK

https://m.edsoo.ru/7141837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
No 11/ HanmenoBanue pa3jeiioB U TeM « (uudposrbie)
NPOrpamMMbI Bcero oHTposbHbIe  IlpakTHYecKHe  oGpazoparennHble
padoThI padoThI pecypebi
Paznen 1. BeniecTBO U XUMHUYeCKHE PeaKkIUuu
11 [ToBTOpEeHME U yrinyOieHrne 3HaHui 5 | bubnuoreka [JOK
OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnuoreka [JOK
peakuui https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLIUALUS. g | 1 bubnuoreka [JOK
XUMHUYECKUE PEAKIIUN B PaCTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasnen 2. HemeTa/iibl M X COeIMHEHUS
)1 OO0m1as XxapakTepruCTUKa XUMHUECKUX 4 1 bubnmoreka [JOK
sneMeHToB VIIA-rpynmsl. ["anoreHst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 buommorexa LIOK
https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas xapakTepuUCTHKa XUMUYECKUX
2.3 anemeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa HOK

erMHI/Iﬁ 1 NX COCOAMHCHUS

https://m.edsoo.ru/7f41a636
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Hroro no pazpeny

Pazgen 3. MeTa/uIbl M HX COeTUHEHUS

25

. bubmuotexa [JOK
3.1 Obmwe cpoficTsa MeTaIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
32 Baxxueiimue MeTaaibl U UX COSAUHCHUS 16 hitps://m.cdsoo.rw/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpykaouias cpeia
4.1 B TBA U MAaTEPHUAIIBI B )KU3HU YEIOBEKA 3 bubmmorexa LIOK
) ctiee p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne KoaudecTBO 9acoB

JJIeKTPOHHBIE HN(POBLIE
Tema ypoka P unpp

n/n Bcero Jata Jlata o0pa3oBaTe/bHbIE PecypChbl
IaHupyemasi  (akruueckas

1 [Ipenmer xumuu. Posib XUMHH B KU3HU bub6nuoreka [IOK
yesioBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c

) bubmuoreka [JOK
[TonsiTue 0 MeToax MO3HAHUS B XUMHUH hits://m.edsoo.ru/f0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuiia paboThl Bu6morexa LIOK

3 B 1abopaTopuu U MPUEMBI 0OpaIIeHuUs C ht tsz-I/ /. edsoo ru/f0d23de
71a00PaTOPHBIM 000PYIOBAHUEM) T ]

4 Yucteie BemecTBa U cMecu. CIrocoObl bubmuorexa [{OK
pas3aeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckas padora Ne 2 «Pa3nenenue

5 cMecel (Ha mpuMepe OYMCTKY MTOBAPEHHOM ngg;;fg;grouifo 4088
COJIN)» " ]

6 ATOMBI U MOJICKYJIBI bubmmorexa LIOK

y https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) bubnmnorexa [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U croXKHbBIE BEUIECTBA Bubmorexa TOK

https://m.edsoo.ru/ff0d2a6c
bubmmorexa [JOK

0 ATOMHO-MOJICKYJIAPHOE YUCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

10 Xumuueckas opmysia. BaieHTHOCTh aTOMOB E;I 65;;T:§;(I)‘[$/I§fo Deae
XUMHUYCECKHX DJIEMCHTOB DR ]

1 OTtHOocCuTENbHAs aTOMHAs Macca. bubanorexa [JOK
OTHOcHTEeNbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢

bu6mmorexa [JOK

12 MaccoBas 105151 XMMHUYECKOTO JIEMEHTA B

https://m.edsoo.ru/ff0d350c
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COEIMHEHUN

13 KomnuecTBo BemecTBa. Moinb. MossipHas bubnmorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®Ou3ndecKre 1 XUMUYECKUE SIBIICHUS. bu6mmoreka [IOK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u ycioBus MPOTEKAHUS bubnmnorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncrieHus Koau4uecTBa, MacChl BEIIECTBA bubmuorexa [JOK
17 .
10 YPAaBHEHUSIM XUMHAYECKUX pPEAKIUU https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYECKUX peakiuil
18 (coe I/Iqu):HHﬂH a3JI0KEHUS 3315[,6 ;{I/IH bubmorexa [JOK
. »P ’ m > https://m.edsoo.ru/ff0d3{34
obmMmeHa)
M. B. JIoMOHOCOB — y4Y€HBIi-
19 SHIUKJIONIETUCT O6og eHUE U bubmorexa [JOK
o AUCT. Hf https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3alus 3HaHUI
20 KonTponbhas padorta Nel no teme «Bemecta bu6nuorexa [IOK
A XUMUYECKUE PEAKITAN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs razos. CocTas Bo3ayxa.
21 Knc?(l) 0 — DJIEMEHT U MPOCTOE BenyeCTBO buGnnorexa [JOK
POt p m ' https://m.edsoo.ru/ff0d448e
O30H
Du3nUYECKUEe U XMMUYECKUE CBOMCTBA
22 KHCJI0pOJia (peakluy OKUCIIEHUs, TOPEHNUE) bubmorexa LLOK
poJia {peakit - TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
CriocoObI OTyYeHUsT KHCIIOPO/ia B
23 nmabopaTopun ZI I OMI:IHIJIGI—?H(;HCTI/I Bubmorexa TOK
patop P ) https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoaa
TernnoBoi 3(pPeKT XMMUYECKON peakiuu
bd peariut, bubmunoreka [JOK
24 MIOHATUE O TEPMOXUMHUYECKOM YPAaBHEHHH,

9K30- 1 SOHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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Tomnuso (HedTh, yrojab U METaH).

bu6mmoreka [JOK

25 3arpsi3HEeHUE BO3/1yXa, CIOCOOHI €T0 hitps://m.cdsoo.ru/fl0ddcda
MIPEI0TBpAIICHUS
IIpa eckas padbora Ne 3 o teme
26 «lPloﬁTI:I{ZHHKe 15/111::061/1T aHue Krlldc;oMo a bubnnorexa [IOK
y Ny p poa, https://m.edsoo.ru/ff0d4ac2
W3YYCHHUE €TO CBOMCTBY»
27 Bonopox — 351€MeHT 1 IPOCTOE BELIECTBO. bu6mmorexa LIOK
HaxoxneHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0
78 ®u3nuecKre 1 XUMUYECKHE CBOMCTBA bubnuorexa [JOK
BoJopoia. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TlousTHE 0 KHCIOTaX U COJISIX bubnorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI mosty4eHus BOAOPoia B bubmmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
ITpaxtnueckas padora Ne 4 o teme
31 «IPIOJ'ITI:II:HI/IG 15/111(3:061/1T aHue BI:) cT) 1: a Bubmorexa [IOK
y oHp Alopona, https://m.edsoo.ru/ff0d4f42
U3YUYEHUE €r0 CBOMCTBY»
. " bubmuoreka [JOK
32 MoutsipHbIf 00BEM Ta30B. 3aK0OH ABOTaIPO hitps://m.edsoo.ru/f0d542¢
Brruncienus o0b€Ma, KOJIHYECTBA BEIECTBA
33 rasa Io €ro U3BECTHOMY KOJIMYECTB " brbanorexa [IOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WU 00BEMY
B 61e
o | Do ntuoe o e e B 10K
peakxt . https://m.edsoo.ru/ff0d5708
OTHOILIIEHUHN I'a30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI bubnnorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopurtens. Hacrelie €
J1a KaK pacTBOPUTEIh BIII[EHHBIE U Bu6morexa LIOK
37 HEHACHIIICHHbIE pacTBOPHI. MaccoBas A0

BEIIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas pabora Ne 5 o Teme

38 «IIpuroroBieHue pacTBOPOB € ONPEACIEHHON Bubmorexa TOK
P N N P P! pea https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JI€M paCTBOPEHHOTO BELLIECTBA»
39 KonTponbnas padora Ne2 o teme bub6nmoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTas, KiaccupuKarys, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yenue 1 XuMHUUYECKHE CBOMCTBA
41 KI/ICJ‘I}Z)THBIX OCHOBHBIX U aM(pOTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664¢e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIaCCU(UKAIINS, bu6mmoreka [JOK
42
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyyeHnue u XUMHUYECKUE CBOICTBA bubmmorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bubmmorexa [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa LIOK
y https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa, CoCOObI bubmuorexa [JOK
46 »
MOJIYYEHUsI, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUI
I'eneTnueckas cBsA3p MEXKY KiIacCaMU bubnuorexa [JOK
48 .
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9as50
N bu6mmoreka [IOK
49 O0001IeHre U cUCTEMaTU3ALUS 3HAHUI hits://m.edsoo.ru/00ad9ch2
KonTtponsnas padora Ne3 o reme
50 "OSI:EBEEI}; IiIJ'II;CCB;F HEO F:H;‘lév([:KI/IX bubmorexa [JOK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
51 [lepBble MOMBITKU KJIACCU(PHUKAIIMN bub6mmoreka [IOK
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XUMHYECKHX 3JIeMeHTOB. IloHsaTHE O I'pynmax
CXOJHBbIX 3JICMCHTOB

[Iepuonnueckuii 3akoH u [lepuoanueckas

https://m.edsoo.ru/00ad9ffa

52 cHUcTeMa XUMUYeCKux 3yemeHToB /1. U bubmorexa LOK
T https://m.edsoo.ru/00ada52¢c
Mennaeneesa
53 [Iepuonsl, rpynmsl, MOATPYIIIILI bubmmorexa [JOK
i ’ https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnnorexa [JOK
HN30T1O0mEI https://m.edsoo.ru/00ada342
CrtpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
55 3JIepMeHTOB Ile Hpo nueckont cucremsl . U bubnnorexa [JOK
PHOA T https://m.edsoo.ru/00ada6bc
Meunpgeneena
X
apaKTepPUCTUKA XUMUYECKOTO 3J'I?MCHT& o BuGmiorexa [IOK
56 ero nosioxkeHuto B [lepuoguueckoit cucreme
https://m.edsoo.ru/00ada824
J. 1. MenneneeBa
3Hauenue [lepunoanueckoro 3aKoHa i1
57 a3BUTHS HA II)<I/I If npaktuku. J[. U g Bubmorexa TOK
b y . p . v o https://m.edsoo.ru/00ada96e
MeHnneneeB — y4€HBIN, IEAror U rpaxJIaHuH
Peze i ypok. O0001eHne
58 CI/ICTlgl]\g/[I:;II/IHBZpI/I;I( 3HaHPII>I'IH / ]I;Ee I/i)ccnﬁCKa;I Bubmorexa LHOK
B P https://m.edsoo.ru/00adb33c¢
poBepovHas paboTa
Kourponsraas padora Ned4 mo reme «Ctpoenne
59 aToPll\El) )Jé;l;d;qgcxa; CB)IBBI; / ;cl\z Z:cc;pﬁmgl; Bubmiorexa LHOK
) p https://m.edsoo.ru/00adb486
poBepoyHas paborta
60 DIEeKTPOOTPUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumuueckas cBI3b Bubmorexa LHOK
https://m.edsoo.ru/00adac34
62 KoBanenTHast nojisipHas XuMHU4ueckas CBI3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab8
bubmnorexa [HOK
63 KoBanenTHast HenosssipHasi XuMHUYecKas CBS3b

https://m.edsoo.ru/00adaab8

33


https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

64 Crenenb oxucieHus 1 https://m.edsoo.ru/00adae28
65 OKHCIIUTEILHO-BOCCTAHOBUTEIILHEIE PEAKIINU 1 Bubmorexa LHOK
peaxn https://m.edsoo.ru/00adb076
bubmuoreka [JOK
66 OKHUCIINUTEIN U BOCCTAHOBUTEIN 1 hitps://m. eds0o.ru/00adb076
P 7 . 00600
67 czzigf/g;ﬁae}ggﬁ 3Ha1;)I/II7IIJl E?ﬁ:ﬁe «CrtpoeHnue 1 Bubanorexa [IOK
https://m.edso00.ru/00ad9cb2
aToMa. XUMHUYECCKas CBA3L)
68 PesepBHeIit ypok. O6001IeHHE 1 1 bubnnorexa [JOK
cUCTeMAaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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9 KUIIACC

KoanuecTBO 4acoB

JeKTPOHHBbIE HU(POBbIE

Ne ni/m Tema ypoxka
Bcero Hara Jara o0pa3oBaTe/bHbIE PecypcChl
IUIAHMpYeMast (akTnyeckas
Ilepnomuueckuii 3axkoH. Ilepuonnueckas
1 CI/I(SFeMa XHMHYECKUX SJ'IGMIC)HTOB pIng ! 1 bubmorexa LJOK
T https://m.edsoo.ru/00adb59¢e
Menneneena
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
2 XI/IMI/I‘IGCKII:/)IX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MIEpPHOJIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnuoreka [IOK
HEOPTaHUYECKHX BENIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMUYECKOM CBSI3U U THITHI 1 bubmuoreka [IOK
KPUCTAUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo reme

5 «IToBTOpenue u yriayOiaeHue 3HaHUIA 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHUECKUX peaKIUii 1Mo 1 bu6mmoreka [JOK
pas3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
TTousTie 0 CKOPOCTH XUMHUUYECKOU

7 €aKIu1 HOHHI’)[I/IC 0 TOMOI'€HHBIX U 1 Bubmiorexa IIOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIHSIX
[TonsATHE 0 XUMHYECKOM PaBHOBECHH.

3 @DakTOpBl, BIUAOLINAE HA CKOPOCTh | bubnuorexa [IOK
XMMHYECKON PEAKIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XHMHYECKOT'O0 PaBHOBECHSI
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [JOK

9 1
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIIUTHICCKON

P p BuGnorexa [IOK

10 muccouuanui. CUIbHBIE U ClIa0ble 1

DJICKTPOIUTHI

https://m.edsoo.ru/00adcd68
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11

Honnbie ypaBHEHUS peaKIUid

XUMHYECKHE CBOMCTBA KUCIOT U

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

Bbu6morexa [JOK

12 OCHOBAHVH B CBETE IIPE/ICTABICHNH 00 https./m.cdsoo.r/00add5d8
3JIEKTPOJUTHYECKON AUCCOIUALINMI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE

13 MPENCTABIEHHUNA 00 DIIEKTPOIIUTHUECKON Bubmiorexa HOK

pel p https://m.edso0.ru/00add8b2
JUCCOILHAIINT
14 Tloustue o ruaponnuse cojen bubmiorexa HOK
Ap https://m.edsoo.ru/00add9d4
N bu6mmoreka [IOK

15 O000I11IeHIE U CUCTEMATH3aIUS 3HAHUH https-//m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1. «Pemenue bubmmorexa LIOK

16
JKCIIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KounrponsHasa padora Ne2 o teme

17 ((3HEII:T onHTHpquKa;I UCCOLIAIIUS bubmiorexa HOK

p A THatHs, https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIMU B PACTBOPAX)»

13 OO6mras XxapakTepuCTHUKa TajJOoreHOB. bubnmoreka [JOK
XUMHUYECKUE CBOWCTBA HA IPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBogopo. CoisiHas KUCIOTa,

19 nggqeci{I/IS CﬂOﬁCTBa HOJIyYeHHE Bubmiorexa HOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTrnueckas padora Ne 2 o treme
20 <<1P[OJI YeHUE corJ)Is[HOI?I KHUCJIOTBI, U3yUEeHUE Bubmiorexa HOK
. yv » 13Y https://m.edsoo.ru/00ade348
€€ CBOICTBY
Briuncnenus mo ypaBHEHHSIM XUMAYECKAX

21 €aKI[Uil, eCclI’ O, yI/II)H U3 peareHToB JaH B Bubmiorexa HOK
PCaKLHH, o p a https://m.edsoo.ru/00ade488
n30BITKE
OO61mas xapakTepucThka 3JeMeHTOB VIA- bubnuorexa [JOK

22
TPYIIIBI https://m.edsoo.ru/00ade64a

73 AmnoTponHbie MOIU(UKAIIUN CEPHIL. bubnuoreka [JOK

HaxoxneHue cepbl U €€ COSTMHEHUH B

https://m.edsoo.ru/00ade64a
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npupoje. XMuMHUYECKHE CBOWCTBA CEPhI

CepoBogopon, cTpoenue, hu3ndeckue u

bu6mmoreka [JOK

24 o
XAMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHas KUCIIOTA,

25 @HBH‘IIICCKI/IE " xmfl)nqecxne CBOMCTBA buGmorexa [JOK

’ https://m.edsoo.ru/00adea28
NpUMEHEHUE
XUMUYECKHE peakllny, JIeXKalllle B OCHOBE
MPOMBIIIUIEHHOTO CIIOC00a MOTyYeHus
26 cg HOM KHCJIOTBI XI/IMI/I‘IGCKOCy bubmorexa LIOK

p ) . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COETUHEHUSIMH CEPBI

27 Brruncienue MaccoBoil 1071 BbIXOa bubmuoreka [JOK
HNPOAYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTUKa 3JIEMEHTOB V A-

78 rpynmsl. A30T, paclipOCTPaHEHUE B bubmmorexa [JOK
npupoze, GpU3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeeab
CBOICTBA

29 AMMHak, ero puznYecKrue 1 XuMHIeCKHe bubnmorexa [JOK
CBOMCTBA, IIOJIy4YEHUE U IPUMEHECHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padota Ne 3 1o Teme

30 <<1P[0J'I YeHue aleMHaKa W3Yy4YEHUE €ro bubmmorexa LIOK

. Y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e pusnueckue u bubnnorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

37 aMMOHHS B KaU€CTBE MUHEPAIbHBIX bubnuorexa [IOK
yaoOpeHuii. XuUMHUYEeCKOe 3arpsi3HeHNE https://m.edsoo.ru/00adf518
OKPY’KaIoIIeH cpeibl COEAMHEHUSIMU a30Ta
®Dochop. Oxeun pochopa (V) n

33 (bocg)o pHaSI KHéJHH((I))Ta (b(l)IfI)L’.I/I(‘Ie?)KI/Ie u Bubmorexa TOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJTYUYEHUE
34 Hcnons3oBanue GocdaToB B Ka4eCTBE bubmuoreka [{OK
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MUHEPAJIbHBIX YI00peHuil. 3arpsi3HeHue
MIPUPOJHOM cpenbl pocdaTamu
VYraepon, pacpocTpaHeHHe B IPUPOJE,

https://m.edsoo.ru/00adfc20

bu6mmoreka [JOK

35 .
(u3nyeckre 1 XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9¢
Oxkcuapl yriaepojaa, ux Gusndeckue u
36 XUMUYECKHE CBOMCTBA. DKOJIOTUYECKUE bubnuorexa [JOK
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)
" bubmuoreka [{OK
37 VYrosbHast KUCIOTA U €€ CONu 1o
https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme
bubnuorexa [IOK
38 "[Tomy4yeHue yrieKucioro rasa. https://m.c dsogru 100ac027e
KauectBenHas peakiust Ha KapOOHAT-HOH" o ]
[TepBoHauanbHbIEC MOHATHS 00
bu6mmoreka [JOK
39 OPraHMYECKUX BEIIECTBAX KakK O
Cg P — erI];)OI[a https://m.edsoo.ru/00ae054¢
. Bbubanoreka [IOK
40 Kpemuuii u ero coeuHeHust 1
https://m.edsoo.ru/00ae080a
IIpaxTuyeckas padora Ne 5. Pemienue
41 SKCTICPUMEHTAJIBHBIX 3a71a4 110 TEME bubnmnoreka [JOK
«BaxHeire HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHSI
KonTponbnas padorta Ne3 no teme
Bbu6morexa [JOK
42 «Baxueimre HeEMeTaIbl U UX
COCTHHEHHS https://m.edsoo.ru/00ae0e18
OO6mras XxapakTepucTUKa XUMUIECKUX
43 3JIEMEHTOB — MeTaJlIoB. MeTainueckas bubmuoreka [JOK
CBSI3b U METAJUIMYECKAs KPUCTAILINYECKas https://m.edsoo.ru/00ae103e
pemérka. PuznuecKkue CBOMCTBA METAJIOB
XUMHUYECKUE CBONCTBA METAIIIOB.
. . bubmuorexa [JOK
44 DNEKTPOXUMHUECKUN Psiji HAPSKEHUN 1

MCTaJ1JIOB

https://m.edsoo.ru/00ael 156
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OO6mme cnocoOb! MOTYyYEHUST METAJIOB.
CnnaBel. Beruncnenus no ypaBHeHUsAM

bu6mmorexa [IOK

45 XUMHYECKUX PEAKIUM, €CIIU OJNH U3 https://m.edsoo.ru/00ael156
peareHTOB COJIEPKUT MPUMECH
46 IlousaTue o KOppo3uU METAIIIOB Bubmiorexa LHOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 IllemomELe MCTAILIET https://m.edsoo.ru/00ae14b2
48 OKCcHIBI ¥ THAPOKCUIBI HATPUS U KAJIUS Bubmorexa [OK
https://m.edsoo.ru/00ae14b2
49 Illenouno3eMeNnbHBIC METAJIbI — KAJIBITUN bu6mmorexa [JOK
U Maruum https://m.edsoo.ru/00ael5e8
50 Bakneime coeTnHEHUS KaIbITUI Bubmiorexa HOK
& 1 https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATH3aIUs 3HAHU I
57 JK&cTKOCTh BOJIBI M CTIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
IIpa eckas padborta Ne 6 1o Teme
53 "}iélé"TrEECT: Bﬂopm I/ITMCTO BIII eéT ! bubunorexa LIOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHECHUS
. Bbu6mmorexa [JOK
>4 AJIOMIHHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBONCTBA OKCHIA U bubnmorexa [JOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUApOKCHIBI U conu xkene3a (11) bubmuoreka [JOK
u xene3a (I1I) https://m.edsoo.ru/00ae35¢6
58 O00011eHre 1 cUcTEMaTU3aIUs 3HAHUI
II 07.P
paktuueckast padorta Ne 7. Perenue BuGmorexa [IOK
59 SKCIEPUMEHTAIBHBIX 3a71a4 M0 TEME

«BaxHeHIme MeTajuibl U UX COeTUHEHUS

https://m.edsoo.ru/00ae3de8
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brraucnenus 1o YPaBHCHUAM XUMHWYCCKUX
peaKuHﬁ, €CJIM OAWH 13 pCarcHTOB 1aH B

bub6mnoreka 1IOK

v Buscrentst wacoosoft A RO 1 hits:/m.edsoo.m/002e1 750
MPOYKTA PEAKIINHI
61 O06001eHre U CUCTEMATU3AIIMS 3HAHUN 1
62 KontponsHast pabora Ne4 mo reme 1
«BakHel1me MeTaubl ¥ UX COSIMHEHUSD)
63 BemectBa 1 maTepualbl B IOBCEAHEBHOM | bubnnoreka [IOK
JKU3HU YEJI0BEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsI3HEHNE OKPYKAOUIEH 1 bubnunorexa [JOK
cpelibl https://m.edsoo.ru/00ae4270
65 Ponp xuMuM B pelieHnn 3KOJIOTHYECKUX 1 bubnmoreka [JOK
npoOsemMm https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o0IeHNHE 1 1 bu6nuoreka [IOK
cUCcTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ac0d0a
67 PesepBHslil ypok. O6001ieHue u 1 bubnmnorexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
63 PesepBHblit ypok. O0001IeHNE U 1 bubmmoreka [IOK
CUCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBbHOM MIPOI'PAMMOBI

8 KVIACC

Koxa
NpoBepPsieMoro
pe3yJabTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

ITo Teme: «IlepBoHayanbHbIE XUMHYECKUE TTIOHITHUS»

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHATHUH: aToM,
MOJIEKYyJla, XUMHYECKUH 3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh, BAJICHTHOCTb, OTHOCUTEIIbHAs aTOMHAas W
MOJICKYJISIPHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasd AO0JId XUMHYCCKOIo 3JICMCHTAa B COCIUWHCHHMU, MOHHpHLII\/'I
00bEM, XMMHUYECKas pEaKIus, KiIacCU(PUKAIMS pPEaKIil: peaKuu
COCIIMHEHMSI, PEAKIMU PA3NIOKEHUsS, PEaKIMH 3aMEIEHUs, Peakiuu
oOMEHa, 9K30- W DHHAOTEPMUYECKHUE PpEeaKIMH, TEeIuIoBOH dpdekT
peakiuu, pacTBOp, MaccoBas JIoJig  BemiecTBa  (IIPOLIEHTHAs
KOHIICHTpAIIUs) B PaCTBOPE

1.2

1.3

1.4

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHMUYECKUX HOHATHH H
IIPUMEHSATD 3TU NIOHATHUSA IIPU ONUCAHUM BEIIECTB U UX [IPEBPALICHUI
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJsI COCTaBJIEHUS (OopMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

PaCKpLIBaTh CMBICJI 3aKOHOB COXpaHCHUA MaccChbl BCIICCTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOIO YYE€HHs, 3aKOHa
Aoraapo

1.5

1.6

1.7

ONpEAENsATh BaJEHTHOCTb AaTOMOB  JJIEMEHTOB B  OMHapHBIX
COEMHEHMSIX

KJaccu(uUUpoBaTh XMMHUYECKME pEakIuu (10 YUCIy M COCTaBy
YYacCTBYIOILIMX B PEaKIIUH BEUIECTB, 10 TETJIOBOMY dPQEKTY)
BBIUHUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl
BEIIIECTB

1.8
1.9

1.10

2.1

2.2
23

BBIUUCIISTH MAacCOBYIO JOJIO XMMHYECKOTO 3JIeMEHTa Mo (opmyiie
COEJIMHEHHS],

BBIYHCIIATE MAaCCOBYIO JOJIIO BEIUICCTBA B PaCTBOPC

MPUMEHSATh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHUS — HaOI0/IeHHE,
U3MEpeHUe,  MOJCIIMPOBAHHWE,  DKCIEPHUMEHT  (peallbHBIA |
MBICIIEHHBIN )

IIo Teme: «Baxuelimmue OpeaACTaBUTCIUM HCOPraHNMYCCKUX BCIICCTB»

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKHUX MOHSTHH: OKCH[,
Kucjora, OCHOBaHHEC, COJIb

OTIpEAENATh NPHUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIaccy
COEMHEHHH 10 popMynaMm

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPraHNM4YCCKUEC BCIICCTBA

24

XapaKTepu30BaTh (OMUCHIBATH) OOIMHME XUMHUYECKHE CBOWCTBA
BCHICCTB PA3JIMYHBIX KJIACCOB, IOATBCPIKAAA OIMCAHHC IIPHUMCEPAMHU
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MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUNA

2.5

IMPOrHO3UPOBATH CBOMCTBaA B€IIECCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IHPOTCKAHUA XUMHUYCCKUX
HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBHUAX

2.6

2.7

CI€AOBaTh TMpaBWjiaM TMOJb30BAHUS XHUMUYECKOW TOCYIOW U
1a00paTOpHBIM 000pYAOBaHHEM, a TakKe MpaBWiaM OOpalleHus ¢
BELIECTBAMM B COOTBETCTBUU C HHCTPYKUUSMHU 110 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPaHUIO
ra3000pa3HbIX BEHIECTB (BOJOpPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JOJEH PacTBOPEHHOIO
BELIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 10
pacrno3HaBaHUIO pPAcTBOPOB IIEJIOYEHM M KUCIOT C IOMOILIBIO
MHAUKAaTOPOB

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKOUN pEaKIuU

IIo Teme: «llepuommuecknii 3akoH u Ilepmommueckas cucrema
xumuueckux dsyeMeHToB JI. M. MenneneeBa. CTpoeHue aToMOB.
Xumuueckas cBsizb. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

3.2

33

PACKpPBIBATE CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSTHM: AApO aroma,
BHCKTPOHHBIﬁ cIIoM aToMa, aTOMHasd Op6I/ITaJ'IB, paaunyc atroma,
XUMHYCCKad CBA3b, IMOJISIpHAd W HCIOJIApHAsd KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HWOHHAA CBA3b, HWOH, KAaTHOH, dHHOH,
CTCIICHb OKHMCJICHUA

KJIacCU(UITUPOBATh XUMUYECKHE JIEMEHTHI
OIMCHIBATh M XapaKTepu3oBaTh Tabmuunyio ¢opmy llepuommueckoii
CUCTEMbl XMMHMYECKUX DJIEMEHTOB: pa3JIM4aTb IIOHATUA «IJIaBHAs

noarpynna (Arpynma)» u «mnobGounas mnoarpynna (brpymma)y,
«MaJIbIe» U «OOJIBIINE) TIEPHOJIBI

34

3.5

3.6

3.7

9 KJIACC

packpsiBaTh cMbica [lepmoanueckoro 3akona JI.M. Menneneena:
ACMOHCTPUPOBATHL NOHUMAHUC HepHOL[I/I‘ICCKOfI 3aBICHUMOCTHU CBOMCTB
XUMHUYECKUX DJJIEMEHTOB OT HuX ToyiokeHus B Ilepuonnyeckoit
CUCTEME

COOTHOCUTh  00O3HAa4YeHUs, KOTOpble HMEITCS B  Ta0muwuie
«Ilepuoanyeckass  cucrema  XUMUYECKuUX  snemeHtoB .M.
MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX JIEMEHTOB

OIpeaciATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIMHCHUAX

OIIPEACIIATE BUL XUMHUUYECKOM CBSI3U (KOB&J’ICHTH&H u I/IOHHaﬂ) B
HCOPTaHUYCCKUX COCIUHCHUAX

Kon
NpoBepsieMoro
pe3yJbTaTa

1

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'O 00111er0 00pa3oBaHus

ITo Teme: «BelecTBO M XUMUYECKAsT PEAKIIUS»
PacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKMX IIOHSATHH: pacTBOp,
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1.2

AJIEKTPOJIUTBI, HEIJICKTPOJHTHI, JJICKTPOJIUTHYCCKAS] JTHCCOITHAITHS,
peaKiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTuMbIe u HeoOpaTUMbIe peakiuu,
OKHCIIUTETbHOBOCCTAHOBUTEIHHBIE peaxium, OKUCIIUTEb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIHUS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
MeTaJUTMuecKas), KPUCTAUTMYECKasl pemeéTKa, CIUIaBbl, CKOPOCTb
XUMHYECKON peakiuu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH U
MMPUMCHSATDH OTU MMOHATHSA ITPU OIMMUMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

1.4
1.5

COCTABJISITh YPABHEHMS JJIEKTPOJIUTHUYECKOM JMCCOLMALMM KHUCIOT,
LIEJI0YEe WM COJICH, IOJHBIE U COKpAIIEHHBIE YPAaBHEHMS PEAKLMMI
MOHHOro oOMeHa

PaCKpBIBaATh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKquI
MMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca 3TUX peaKI_II/Iﬁ

MPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PEaKIuu

2.1

2.2

2.3

24

2.5

3.1

3.2

Ilo temam: «Hemeramnel u ux COCANHCHUA) H «MeTalutbl B UX
COCAMHCHMUS)

XapaKTepu30BaTh (OMUCHIBATH) 00IIME U CIEIM(PHUIESCKIEe XUMUIECCKIE
CBOMCTBA TPOCTBIX U CIJIOKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
MpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIni

COCTaBJISATh YPABHEHUS PEAKIMM, MOATBEPKIAIOUINX CYLIECTBOBAHUE
T€HETUYECKOM CBSI3M MEX/y BEUIECTBAMHU PA3IMYHBIX KJIACCOB

MIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHU,
BO3MOXHOCTH MPOTEKAHUS XMMUYECKUX IMPEBPAIICHUNA B Pa3IUYHbBIX
YCIIOBUSIX

ClleIoBaTh MpaBHWJIaM TOJb30BAaHUS XUMHUYECKOW TMOCyIOod U
nabopaTOpHBIM 00OpYJOBaHHEM, a TAKXKe IMpaBHJIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUCHHUIO U C06I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aAMMHaKa U YTICKUCIIOTO Ta3a)

IPOBOJUTH pEaKIHUM, MOATBEPKIAIONIMNE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: pPACMO3HABATH OMNBITHBIM IMYTEM XJIOPUA-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cyiabdar,
THIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METAJUIOB,
IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPAX HEOPIraHUYECKHUX BEILIECTB

ITo Teme: «XUMUS U OKPYIKAOIIIASI CPEIay

pacKpbIBaTh CMBICI  OCHOBHBIX Xumuyeckux mnonHstuil: [1JIK
BEILIECTBA; KOPPO3HUs METAJIIIOB

MPUMEHSATh OCHOBHBIE ONEpPAlUM MBICIUTEIILHON NESITeIbHOCTH —
aHaMM3 W CHUHTE3, CpaBHEHHWE, OOOOIICHHE, CHCTEMAaTH3aIHIO,

BBISIBIICHHE TNPUYMHHO-CIEJACTBEHHBIX CBSI3€M — IS U3yUYCHHUS
CBOWCTB BEIIECTB W XUMHUYECKHUX PEAKIMH; €CTECTBEHHOHAYYHbIC
METOJIbI TIO3HAHWSI — HaAOIIOJIEHUE, HW3MEpEHUe, MOJICIHPOBAHUE,

AKCIIEPUMEHT (peajbHbI U MBICICHHbIN )
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
[IepBoHayasbHbIE XUMUYECKHUE TOHSITHS

[Ipenmer xumuu. Posnb XuMHHM B )KM3HHM YeJOBEKa. XHUMHS B CHCTEME HayK.
Tena u BemiecTBa. PuU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BEIIECTB

IToustue o METOOaXx IMO3HAHUA B XUMHU. Yucteie BCIIIECTBA U CMECH. CHOCO6BI
pa3aeneHusi CMecei

ATOMBI M MOJEKyJIbl. XHMHUYECKHE dJIEMEHTbl. CHUMBOJIBI XMMHUYECKHUX
a51eMeHTOB. [IpocThie U Ci10KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas Gopmyia. BaneHTHOCTP aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHTENBbHAS MOJIEKYJIIpHAs Macca. MaccoBas 015l XUMHUUYECKOro dJIEMEHTa
B COCAMHEHUU

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3aumocBsI3p KOJIMYECTBa,

Macchl M 4YHCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COESAVNHEHUN

1.6

1.7

®uznueckre U XMMHUYECKUE SIBICHHs. XUMUYECKas peakius U €€ NMPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHus. Kiaccupukarms
XUMHUYECKHUX peaKIui (COeTuHEHMs, pa30KeHus, 3aMeIlIeHUs, 00MEHa)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY/I0H, C MpaBujIaMu
pabotel B naboparopum u mnpuéMaMu oOparieHuss ¢ Ja00paTOPHBIM
o0opy/ioBaHMEeM, W3yYE€HHE M OINMUCAaHWE (PU3NUECKHX CBOWCTB 0O0pa3IoB
HEOPraHWYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIIKE, KHUIIEHUE U KOHACHCAIUsl BOJAbI) U
XUMHUYeCKHX  (TOpeHHe CBEeYd, MPOKAIMBAaHWE  MEIHOW  IMPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SBIIEHWH, HAOMIOJEHUWE U OIMHCAHUE
MPU3HAKOB TMPOTEKAHUS XUMUYECKUX peakinuid (pa3joxkeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPHIOM Oapusi, pas3lioKeHHe
runpokcusia Meau(Il) npu HarpeBaHuu, B3aMMOJEHCTBHE JK€JI€3a C PACTBOPOM
conmu menu(1l), n3yuenue crnoco6oB pazaeneHus: cMeceit (C MOMOIIBI0 MarHuTa,
bunbTpOBaHNE, BBIMIAPUBAHUE, TUCTHIUIAIMS, XpomaTorpadwus), MpoBeICHUE
OUYMCTKU MOBApEHHOM coM, HAOMIOIEeHNE U ONTUCAHKE PE3YJIbTATOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOLIErO 3aKOH COXPAaHEHHsS MAacChl, CO3JaHHE MOJeen
MOJIEKYJI (IITapOCTEPIKHEBBIX )

Baxxueimme MpEaACTaBUTCIIN HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — aneMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoja B mpupoje, (GU3MUecKHe M XUMHYSCKUE
cBorictBa (peakmuu ropeHus). Oxcunbl. Ilpumenenue kuciopona. CrocoOb
MOJTy4eHHUsl KHUCJIOpoJa B J1a00OpaTOpuud W TPOMBINUICHHOCTH. KpyroBopoT
kucaopoja B npupoje. O30H — auioTponHas MoauuKalys KUCIopoia

2.2

TennoBoit 3G HeKT XUMUIECKON PeaKInK, TS PMOXUMUYECKUE YPABHEHHS, DK30-
U SHAOTCPMHUUYCCKUC PCAKIINU. Tomnuso: YTroJjib U MCTaH. 3aI‘pH3H€HI/Ie BO3yXxa,
yCUJICHHE MapHUKOBOTO 3¢ deKTa, pa3pyIieHHe 030HOBOTO CII0sI
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2.4

Bonopon — snemeHT u mpoctoe BemecTBo. Haxosknenune Bomopona B TPUPOJE,
dbusnueckre W XUMHUUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IMOTYYEHHUS.
Kuciote! 1 comm

Mounsipablit 00BEM razoB. Pacuérsl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

®usnyecknue CBOMCTBA BOAbl. Boga kak pactBoputenb. PacTBOpSL
HaceiienHble 1 HEHACBIIIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOpoB B MpUPOJE M B KU3HU yenoBeka. Kpyrosopor
BOABI B TpUpOJE. 3arps3HEHHE NpHUPOAHBIX BoA. OxpaHa M OYMCTKA
MIPUPOJHBIX BOJ

Knaccudukanus nHeopranmueckux coequHennid. Oxcuapl. Knaccuduxarus
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM{(OTEpHBIE) U
HeconeoOpazyromue. Homenknarypa okcuaoB. dusnueckue U XUMHYECKHE
CBOMCTBA OKCHIOB. [lomyyenue okcuaoB

2.7

OcnoBanus. Knaccudukanuss OcHOBaHMNA: MIEIOYM H  HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHuil. du3nyeckue U XUMUYECKHUE CBOWCTBA
ocHoBaHMi. [loryueHne ocHOBaHUM

2.8

2.9
2.10

Kucnotsl. Knaccudpukanus kucinor. Homenknatypa kucnor. Ousuueckue u
XUMUYECKHE CBOMCTBa KuCHOT. Psan aktuBHocTM MetaiioB H.H. Bbekerosa.
ITomyuyenue kuciaor
Comu. Homenknarypa coneil. @usznyeckue M XUMHUYECKUE CBOMICTBAa COJIEH.
[Tonydenue coseit

I'eneTmueckas CBSI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XWMHYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  ONpEIECICHUE  COJACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHe, cOOMpaHHe, paclio3HaBaHHE U H3YyUYECHHUE
CBOICTB KHCJIOpOJa, HAOIIOEHHE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOZHUKHOBEHUS M NPEKpaIlleHus: TOpeHus (Iokapa), 03HAKOMJIEHUE C
oOpa3laMu OKCHJIOB M ONHUCAaHHE HX CBOICTB, MOJy4YeHHE, cOoOHpaHueE,
pacrno3HaBaHME U H3Y4YEHHME CBOMCTB BOAOpOAa (FOpEeHHE), B3aHMMOIEHCTBHE
Bozopoaa ¢ okcugom meau(Il) (Bo3MOKHO HCIOIB30BaHNE BHACOMATEPHATIOB),
HaOrofleHue 00paslioB BEIIECTB KOJMYECTBOM 1 MONb, HCCIEI0BaHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEIEIEHHON MACCOBOU OJIEH PAacCTBOPEHHOIO
BELIECTBa, B3aWMOJCHCTBHE BOJbBI C MeTallaMd (HaTpUEM M KaJbI[eM)
(BO3MOXKHO MCIIOJIB30BAaHUE BUIEOMATEPHUANIOB), OIPENEICHUE PacTBOPOB
KUCJIOT U WIEJIOYEH C IOMOIIBI0 HMHIMKATOPOB, HCCIEJOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIacCOB, HAOJIIOJEHHWE W3MEHEHUS
OKpaCKM HHJMKAaTOpPOB B pacTBOpax KHUCIOT M IIEJOYel, H3ydeHue
B3aumozeiictBusi okcuga meau(ll) ¢ pactBopoM cepHON KHUCIOTBI, KUCIOT C
METaJUIAMH, PEaKIUN HEUTpaIu3alnu, OJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOIO MeTajula JAPyrMM M3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelmme Kiacchl HEOPraHUYECKHUX
COCIMHEHUI»

[Tepuoanueckuii 3akoH u [lepruoanueckas cUCTEMa XUMUYECKUX AJIEMEHTOB
J.N. MenaeneeBa. CtpoeHre aToMoB. XuMU4ecKas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIUU

3.1

HepBbIe IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHMHYECKHX »dJIeMeHTOB. IloHsATHE O
Irpymnmnax CXOJHBIX 3JICMCHTOB (IJ_IGHO‘-IHI:IG N IMCJI0OYHO3EMEIBHBIC MCTAJJIbI,
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32

3.3

3.4

3.5

raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe
OKCH/IbI U TUAPOKCH/IBI

[Tepuoanueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX ds1eMeHTOB J1.1.
Menneneesa. Kopotkonepunonnas " JUTMHHOTIEpHOHAS (bopMbI
Ilepuoanueckot cucrteMbl xuMuueckux adnemeHtoB [[.M. Menneneesa.
Ilepumonbl u rpynnbl. PU3HYECKUI CMBICI HOPAIKOBOTO HOMEpa, HOMEPOB
Mepuo/ia U TPYMIIbI 3JIEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX sanep. M3otomnel. Dnextponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0ueK aToMOB TMepBbIX 20 XHUMHUYECKHX D3JIEMEHTOB
Ilepuonnueckon cucremsl .M. MenneneeBa. XapakTepUCTUKa XUMUYECKOTO
3JIEMEHTa Mo ero nosoxenuto B [lepuoanueckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTH HM3MEHEHUsl pajadyca aTOMOB XHMMHMUYECKHUX DIJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnaM H IEpPHOAAM.
3unauenue [lepuonuueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUSA Hayku W npaktuku. .M. MenneneeB — yd€HbI U
IrPpaKJIaHUH

Xumuueckass cBsizb. KoBasieHTHas (MOJsipHass M HEMOJIAPHAsi)  CBS3b.
DIEeKTpOOTPULATENLHOCTh XUMHUECKHUX 3J1€EMEHTOB. MloHHas CBsA3b

3.6

3.7

9 KUIIACC

Kon

Crenenp oxkuciaeHus. OKMCIUTEIBHOBOCCTAHOBUTENBHBIE peakuuu. [Iponeccsr
OKHCJIEHUS U BOCCTaHOBJIEHUs. OKHCIUTENIN U BOCCTAHOBUTEIN

XVWMUYECKUH HKCHEPUMEHT: H3Y4EHHME O0O0pa3lloB BELIECTB METAIJIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE THUAPOKCHUIA LUHKA C PAacTBOPAMH KHUCIOT MU
11eJI04el, MPOBEACHNUE OMNBITOB, WUIIOCTPUPYIOLIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiiii (TopeHue, peakliuu pa3aokKeH!s, COeAUHEHMs])

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

1.1

1.2

1.3

1.4

BemectBo 1 xumnueckas peakuus. [loBropenue

[Tepuoanueckuii 3akoH. [lepuognyeckas cucrema XuMu4eckux 3yemeHToB .M.
MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOMCTB
XMMHYECKHX DJJIEMEHTOB TNEPBBIX TPEX MEPUOMOB, KaJIMs, KaldblUUs W HUX
COCIMHEHUN B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B llepmoamueckoit
CHUCTEME U CTPOCHUEM MX aTOMOB

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOM CBSI3U. THUIBI KpHUCTaNIMYECKUX
peleToK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKH
U BHJla XuMudeckoi cBsizu. Kiaccudukanusi 1 HOMEHKIaTypa HEOPTraHUYECKUX
BelleCTB. XUMUYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCS K pPa3Iu4yHbIM
KJIaCCaM HEOPTraHMYECKUX COEIUHEHUM, T€HETHYECKas CBA3b HEOPTraHWYECKHX
BEIIECTB

Knaccudukanus XuMU4YeCKUX peakluid Mo pa3InyHbIM IpHU3HaKaM (10 YUCITy U
COCTaBy YYacCTBYIOIIMX B pEakLUUU BELIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
M3MEHEHUIO CTENeHEeH OKHCIEHUS XMMHUYECKHUX JJIEMEHTOB, MO O0OpaTHMMOCTH,
0 y4YacTHUIO Karajau3aropa). OK30- H DJHIAOTEPMHUYECKHUE PEaKIIUH,
TePMOXHMHUYECKHE ypaBHEeHUsA. [IoHATHE O CKOPOCTH XUMHUYECKOHN peakiuu

ITonsitne 00 O6paTI/IMLIX n HCO6paTI/IMBIX XUMHUYCCKHX PCaKIUAX. ITonstue o
TOMOTI'CHHBIX M I'€CTCPOTCHHBIX PCAKIHAX. IlousTEe 0 XUMHUYECKOM PaBHOBCCHHU.
CDaKTOpBI, BJIMAIOIIUME Ha CKOPOCTH XHUMHYISCKOM p€akuuu MW IIOJIOKCHUC
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XUMHYCCKOI'0 paBHOBCCHUS

1.5

1.6

1.7

OKHCITUTEITEHO-BOCCTAHOBUTEIILHBIE pc€akuuu, 3J'IGKTpOHHBII71 OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIFHOM pE€aKnuu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaxunﬁ C HCIOJIB30BAHUEM MCETOJa
QJICKTPOHHOI'O OanaHca

Teopus PJIEKTPOIINTUYECKONW TUCCOLMALNN. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MexaHU3M AUCCOLUAIMH BEIIECTB C Pa3IMYHbIMH BUAAMU
XUMU4eckolt cBsa3u. Crenens nucconuanuu. CUIbHBIE U claOble 3JIEKTPOJIUTHI.
Peakiuu monHoro oOMeHa. YcCloBHUsI MPOTEKAaHUS pPEAKIM MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHBIE HOHHBIE ypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cCOJe€il B CBETe NPEACTaBICHUNH 00 3IEKTPOIUTUYECKON
nuccoruanuu. KauecTBeHHblE peaklny Ha HOHBL. [loHsATHE O ruaponu3e coneit

XUMHUYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTAUIMYECKHUX
pPEemETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura u
anmMasa), CIIOKHBIX BeUIeCTB (XJIOpuAa HATpUs); MCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM pEaKIMu OT BO3ICUCTBHS Pa3IUYHBIX (HaKTOPOB;
UCCJIENOBAHUE  DJIEKTPOIPOBOAHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
JUCCOLMAIMU  KHCIIOT, INEeJIOYed W COJIeH; IPOBEACHUE  OIIBITOB,
WUTIOCTPUPYIOMINX TMPU3HAKU MPOTEKAHUs peakluii HOHHOTO OOMEHa; OMBITOB,
WUTIOCTPUPYIOIIMX TPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN;
pacro3HaBaHUE HEOPTaHUYECKUX BELIECTB C NOMOIIBIO KAUECTBEHHBIX PEAKLIUN
Ha MOHBI; PEUIEHHE SKCIIEPUMEHTAIbHBIX 3a]1a4

HewmeTamier 1 ux COCIMHCHUA

2.1

2.2

23

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucinenus. CtpoeHue u pu3nyeckre CBONCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IMPUMEpPE XJOpa
(B3auMoOJIeHiCTBME C MeTallJlaMH, HEeMeTa/llaMH, IejaodamMu). XIJIOPOBOJIOPO.
ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOIy4YeHHEe, IpuMeHeHue. [leiictBue
XJIOpa U XJOPOBOAOPOJA HAa OPTaHMU3M 4eJoBeKa. BakHellne XJIOpUIbl U UX
HaXO0XJIEHUE B IPUPOJIE

OO6mass xapaktepuctuka 37eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTepHbIE CTENeHN OKUCIeHUs. CTpoeHue U pU3HUECKue CBOMCTBA
NPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KHCJIOpo/ia M cepbl. XUMHUYEeCKHe CBoicTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usndeckue M XuUMUYeckue cBoHcTBA. OKCHUIBI Cephl KaK MNPEICTABUTEIU
KHCJIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKUE M XMMHUYCCKHE CBOWCTBA
(oOmme Kak MpeACcTaBUTENS Kiacca KHCIOT M CHeruduieckue). XUMHUIEeCKIe
peaKIy, JeKaIllue B OCHOBE MPOMBIIUICHHOTO CHoco0a IMOJyYeHHsI CepHOU
kuciothl. [Ipumenenue. Conn cepHOW KHCIIOTHI, KauyeCTBEHHas peaklMsl Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ COeAMHEHUI B mpupoje. XUMHYECKOE
3arpsi3HEHNE OKPY’KAIOMIeW Cpelbl COSAMHEHUSIMH Cephbl (KHCIOTHBIE OXK/IH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHSI

OOmas xapakTepUCTHKa 3JIeMEHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUS. A30T, pacpOCTpaHEHHUE B IPUPOJIE,
¢uznueckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUAK,
ero (usmueckre U XUMHUYECKUE CBOMCTBA, MOJyuyeHHe U mpumeHenue. Conu
aMMOHUS, HX (u3uYecKue ¥ XHMHUYECKHE CBOICTBA, IPHMEHEHHE.
KauecTBeHHast peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCIIOTa, €€ MOTy4YeHue,
¢usznyeckue M XMMHMYECKHE CBOMCTBa. lcmosiab3oBaHHME HUTPATOB M COJEH
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2.5

2.6

2.7

2.8

aMMOHMSI B Kaye€CTBE MUHEPAJIbHBIX yA0OpeHui. XHUMUYECKOE 3arps3HeHHE
OKpY’Kalolle cpelpl COeIMHEHUSAMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE
BO3/1yXa, [I04YBbI U BOJOEMOB)

®docdop, amtorpornHsie Mogudpukamuu dochopa, dpuzndecKkue U XUMUIECKUEC
cBoiictBa. Oxcug Qocdopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWMCTBa, mosydeHue. lMcmonp3oBanume dochatoB B KauecTBe
MHUHEpaJIbHBIX YA0OpeHHi

OObmas xapaktepuctuka 31aeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTpOEHHS
aTOMOB, XapaKTEepHBIE CTENIEHW OKHUCJICHUS.  YTIEpOJ, aJUIOTPOITHBIC
MOIU(UKALMY, PaclpOCTpaHEHHE B MpHpoJe, (U3NYECKHEe M XUMHUYECKHE
cBoiictBa. Ancopbuusa. Kpyrosopor yriepona B npuposae. Okcuasl yrieposa,
ux (pusmueckre U XMMHYECKHE CBOMCTBA, NEHCTBUE Ha >KUBBIE OPraHU3MBI,
MOJyYeHHE M MPUMEHEHHE. JKOJIOTUYECKHEe POOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga(IV); rumoresa rin06ambHOrO NOTEIUICHHMS KJIMMAaTa; MapHUKOBBIN
abdexr. YrompHas kuciota W €€ coid, WX (U3HYECKHE U XUMHUYECKHE
CBOICTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHaT-
noHbl. Vcrnonp3oBaHne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U
CEIbCKOM XO35HCTBE

[TepBoHayanbHbIE MOHATHS 00 OPraHWYECKUX BEHIECTBaX KAaK O COCTUHEHHSIX
yriepona (MeTaH, A3TaH, JTWIEH, AaleTUJIeH, JTaHOJ, TJIHUIEPHH, YKCYCHas
kucnora). Ux coctaB u xummueckoe crtpoeHue. [loHstre o Ouomoruvecku
BaXHBIX BCIICCTBAX: )KI/Ian, 6em<ax, er'[GBOJIaX — U HUX pOJ'II/I B JKHU3HHUN
yenoBeka. MarepuanbHOE €IMHCTBO OPraHUYECKMX UM HEOPraHUYEeCKHX
COeTMHEHHUH

Kpemuuii, ero ¢usnvyeckue # XUMHUYECKHE CBOWCTBA, TIOIY4YCHUE U
npuMmenenue. CoenuHeHus: KpeMHHs B mpupoze. OOmmue mpencraBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kuciore. CHIMKATBI, UX UCIIOIH30BAHHUE B
OBITY, MEIUIIMHE, MPOMBIIIEHHOCTU. BakHele cTpouTeabHble MaTepHUabl:
KepaMHKa, CTEKJO, IIEMEHT, OeToH, jkeyne300eToH. IIpobiembr OGe3omacHOTrO
MCII0JIb30BAHUS CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCETHEBHON KU3HU

XUMUYECKUN SKCIIEPUMEHT: H3Yy4YeHHE OOpa3l0B HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPUA-
WOHBl W HaONIOJIEHWE TMPHU3HAKOB HUX TNPOTEKAHUS; OIMBITHL, OTpPaXKaIOIIHe
¢usznyecknue W XHMMHUYECKHME CBOMCTBa TaJOr€HOB U HUX COEIUHEHMIA;
O3HaKOMJIEHHE ¢ 00pa3lamMu XJIOPUIOB; 03HAKOMIIEHHE ¢ 00pa3amMu cepbl U e
COCIMHEHUSIMH;, HaOJIOJIEHUE Tporiecca OOyTIIMBaHUS caxapa IOJ| JEeHCTBHEM
KOHIICHTPUPOBAHHON CEPHON KHCIOTHI; H3Y4YCHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEpHOM KHUCJIOTHI, TNPOBEJACHUE KAYECTBEHHOW pEaKIMu Ha
cynb(dar-uoH U HaOMIOJAeHHE TMpHU3HAKa €€ TMPOTEKaHUsS; O3HAKOMIICHHE C
(Gu3MYeCKUMU CBOWCTBaMH a30Ta, (ochopa W WX COCAMHEHUH, OOpa3maMu
a30THBIX U (ochHOPHBIX yAOOPEHUI; MOTyYeHUe, COOMpaHe, PaclO3HaBaHUE U
U3y4YE€HHUE CBOICTB aMMHaKa; MpPOBEJACHHME KAaueCTBEHHBIX pEaKIMi Ha HOH
aMmMoHMsT W ¢ocaT-uOH U U3YYCHHE TPU3HAKOB HX TMPOTEKAHMUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHON a30THOW KMCIIOTHI C MEJbIO; U3YUEHHE
MOJCNIe  KPUCTALTMYECKUX  pEemeEToK anmasa, rpadurta, QyuiepeHa;
O3HAKOMJIGHHE C  TPOIECCOM  aJAcopOLUM  pPAacTBOPEHHBIX  BEIIECTB
AaKTUBHUPOBAHHBIM YTJIEM U YCTPOICTBOM MPOTHBOra3a; MoixydeHue, coonupaHue,
pacrno3HaBaHME€ U H3Y4YEHHE CBOMICTB YIJIEKHUCIOrO Ta3a; IPOBEJIECHUE
KayeCTBEHHBIX PEaKIMil Ha KapOOHAT- U CUJIMKAT-HOHBI U N3YYEHHE MPU3HAKOB
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HX IMPOTCKAHUA; O3HAKOMIICHHUEC C HpOI[YKHI/IeI\/'I CHUTMKATHOM IIPOMBIINIJIICHHOCTH,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3aJla4 110 TEMC «Baxnenme HEMETanabl U X
COCOAUHCHU A

MeTamisl 1 uX COCIUHCHU A

3.1

3.2

33

OO0m1as xapakTepUCTHKA XUMUUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxkeHuss B llepuonnueckor cucreme XuMUYecKux dnemeHTtoB [J[.M.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHHE METAJIIOB. MeTaludeckas CBs3b 1
METaJuIMuecKasi KpUCTaUIMuecKass pemérka. JJIeKTPOXUMHUYECKUH  psij
HaIpsOKEHUH METaJIOB

Ou3nuecKue ¥ XUMHUYECKUE CBOMCTBA MeTaiioB. OOIIHe CriocoObl MOTyYeHUs
MeTaisioB. [loHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIIUIEHHOCTH

[[lenouynsle MeTayuibl: MosoxkeHue B llepuonnyeckoil cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpOEHHE UX aTOMOB; HAXOXJIECHHUE B MPUPOJIE.
Ouznyeckne 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
THAPOKCUIIBI HATpusi W Kanus. [IpuMeHeHue IIEeTOYHBIX METAUIOB M HX
COECIUHEHUN

34

3.5

3.6

[llenouyno3eMenpHbIe  METauylbl MarHuii W KajJbLM:  IIOJIOKCHHE B
Ilepnonnueckoi cucreMe XxuMuueckux aineMeHToB /1.1, MenaeneeBa; ctpoeHue
WX aTOMOB; HaXOXJeHHE B mnpupoae. Pu3nveckrue M XUMHUYECKUE CBOMCTBA
Margus W Kaneus. Bakneimme coequHeHUs KaiublMsa. JKECTKOCTH BOJBI H
crocoObI €€ ycTpaHeHUs

Amomunuii: nonoxenue B Ilepuonnyueckod cucTeMe XHMHYECKHX SJIEMEHTOB
J.1. MenneneeBa; crpoeHue aroma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHUE CBOMCTBA AMFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA
AJITFOMHUHUA

Kene3o: nonoxenue B llepuoanueckon cucreme XUuMu4yeckux 3aeMmeHToB (.M.
MenneneeBa; CcTpoeHHWE aToma; HaxoxkjaeHue B mpupoae. dDusznueckue Hu
XUMUYECKHEe CBOWCTBa jxene3a. Okcuppl, rugpokcuabl u conu xenesa(ll) u
kenesa(lll), mx cocra, CBONCTBA U MOJTyYCHUE

3.7

4.1

4.2

XUMHUYECKUH SKCIIEPUMEHT: 03HaKOMJIEHHE C 00pa3liaMu METAJJIOB U CILIABOB,
X (U3MYECKUMU CBOMCTBAMH; W3YyYCHHE PE3yIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXHO HCIIOJTh30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCUJA KaJIbLUs U HATPUSl C BOJOW; MCCIEHOBAHHUE CBOMCTB
KECTKOW BOJBI; IIpoliecca TOpPEHHUs JKeje3a B KHUCIOpOJe; IPU3HAKOB
MPOTEKaHUsI KAYECTBEHHBIX PEAKIMii Ha MOHBI (MarHus, KaJjbIus, aJlOMUHUS,
nHka, xenesa(ll) u sxenesa(Ill), menu(Il); HaGar0MEHNE M OMTMCAHUE TTPOIIECCOB
OKpAIllMBaHUSl TUIAMEHH HOHAMU HATPUS, KaIUS U KaJIbIHs, HCCICIOBaHHUE
aM(pOTEepHBIX CBOMCTB THIPOKCHA ATIOMUHUS U THAPOKCUIA IIMHKA; pPELICHHE
IKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe «BaskHeH e MeTaTbl U UX COSTUHEHUS)

XHUMHS U OKpYyXKarolas cpena

HoBble MaTepuanbl U TexHoJoruu. BemiecTBa U mMaTepuasibl B MOBCEIHEBHOM
KU3HU YelloBeKa. XUMUs U 3/10poBbe. be3onacHoe Hcnonb30BaHNE BEIIECTB U
XUMHUUYECKHX peakiuii B ObiTy. IlepBas moMoIp mpu XMMHYECKHUX OXKOTax M
OTpaBJICHUSX

OCHOBBI ~ DKOJIOTMYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxartorien cpensl [1/IK. Ponb xuMuu B pemieHUH 3KOJIOTHYECKUX MpoOseMm.
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4.3

[TpupoHble HICTOYHUKH YIJIEBOAOPOJOB, IPOIYKTHI UX NMEpepabOTKH, UX POJIb B
OBITY M IPOMBIIIEHHOCTH

XUMHUUECKUH 3KCIIEPUMEHT: M3y4YeHHEe 00pa3lioB MaTepHUaioB (CTEKJIO, CIUIaBbl
METAJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)
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IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3VJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
NpoBepsieMoro 0230BOro ypoBHsI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
TpeOOBaHUS NMPOrpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHoBe ®I'OC

1

Hpe,[[CTaBJ'IeHI/IeZ

1.1

1.2

1.3

O TM03HAaBAaE€MOCTU SIBICHUI MNPHUPOABI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAYKH Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIel KyJIbTyphl U MPaKTHYECKOU
JEeSATEILHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOTO OOIIECTBa;
MMOHMMAaHHUE MECTa XUMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

0 HAy4YHBIX METOJAX II03HAHMSA, B TOM YHCIIE DKCIEPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJaX MCCIECNOBAHUSA BEIIECTB M U3Yy4YCHUS
XMMHMYECKHX PpEaKklMi; YMEHHE HCIOIb30BaTh MOJEIH  AJIA
OOBSICHEHUS CTPOSHHSI AaTOMOB U MOJIEKYJT

o ctepax npodecCHOHATBHON AEITeTbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKEHUSIX
XMMHUYECKOH HAyKH, YTO TIO3BOJMT OOYYarOLIMMCS pPaccMaTpUBaTh
XUMUIO Kak cepy cBoeit Oymymiei npodheccuoHanbHOM NeITeIbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMHMU Kak MPO(UIBHOTO MpeaMeTa
P TIEPEX0/I€ Ha YPOBEHb CPEIHETO 00IIero 00pa3oBaHMs

2.1

Brnanenne cucteMoll XMMHMUYECKMX 3HAHUM M yYMEHHE IPUMEHSTH
CUCTEMY XMMHMUYECKUX 3HAHUH, KOTOpasl BKIKOYACT:

BOXHEHUIINE XUMHWUYECKUE TIOHATHS: XUMHUYECKUI DSJIEMEHT, aroM,
MOJIEKYJIa, BELIECTBO, NMPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOAHAsl CMECh, OTHOCHUTEIBHBIE aTOMHasi W MOJIEKYJIIpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MOJISPHBIH
00BEM, OKCHI, KHCJIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peakius, peakUuu COEOUHEHHUS, PEeaKIMU Pa3JIOKEHUsS, peaKIuu
3aMeIleHNs, peakluu oOMeHa, TeruloBod 3¢ddekT peakimu, 5K30- U
SH/IOTEPMHUYECKUE DPEAKIIMH, PACTBOP, MaccoBas MOJS XHUMHYECKOIO
2JIEMEHTA B COEMHEHUH, MAacCOBasl 10JI U NPOLIEHTHAsA KOHLEHTpaLHs
BEILIECTBA B PACTBOPE, AJIPO aTOMA, AIEKTPOHHBINA CIION aTOMa, aTOMHAst
opOuTanb, pagdyc aroma, BaJIEHTHOCTb, CTENEHb OKHCJIECHUS,
XUMUYECKasl CBSI3b, AJIEKTPOOTPULIATEIBHOCTD, MOJISIPHASL U HETIOJIApHAs
KOBQJIECHTHAsl  CBSI3b, MOHHAs  CBsSI3b, METalIM4ecKas  CB3b,
KpUCTa/NIM4YecKass pemeérka (aToMHas, HOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHasi), MOH, KAaTHOH, aHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANEKTPOJIUTUYECKAs  TUCCOIMALMS, pEeakUud HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  OKUCIUTENb U
BOCCTAHOBUTEJb, OKHCIIEHUE W  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMble pEaKIvy,
CKOPOCTb XMMHMYECKOW peakumu, Kartanusarop, I[IJIK, xopposus
METaJLJIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XHWMHH: 3aKOH COXPaHEHHS MacChl,
nepuoanyecku 3akoH .M. MeHnngeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpus, TEOpUs
3JIEKTPOJUTUYECKON JUCCOLMALIUI

Bnaaenune ocHoBaMM XHUMHUYECKOM I'PaMOTHOCTH, BKJIFOYAIOIICH:

YMEHHE MTPaBUIIBHO MCIOJIb30BaTh U3yUEHHBIE BELIECTBA U MAaTEPUAIb
(B TOM umclie MUHEpaJbHbIE YAOOPEHHs, METabl U CIUIaBHI,
NPOAYKTHI MepepabOoTKH MPUPOAHBIX MCTOYHHUKOB YTJIEBOAOPOAOB B
OBbITY, CEIbCKOM XO35HCTBE, HA MPOU3BO/ICTBE U MOHUMAHHUE 3HAUCHUS
KHUPOB, OENIKOB, YIJIEBOJOB JUIsI OpraHU3Ma 4YeJOBeKa; YMEHHe
IIPOTHO3UPOBATh BIIMSHHUE BEIIECTB M XMUMHUYECKHX IIPOLECCOB Ha
OpraHu3M 4Y€eJI0BEKA U OKPYKAIOLIYIO IIPUPOAHYIO CpeLy

YMEHUE MHTErpUpOBaTh XUMHUYECKHE 3HAHMS CO 3HAHUSAMH JPYTUX
y4eOHBIX IPEIMETOB

3.3

3.4

7.1

HaJIMYHUC OIIbITa pa6OTBI C pa3siiMYHbBIMU UCTOYHUKAMU I/IH(bOpMaI_[I/II/I
110 XMMHH

YMCHHC 00BEKTHBHO OLICHNBATH I/IH(bOpMaI_II/IIO O BCHICCTBAX, HX
MMPpEBpaAlICHUAX u MMPAKTHUICCKOM MMPUMCHCHUUN u YMCHUC
HUCIIOIb30BaTh €€ AJs PCUICHUA y‘le6HO-HO3HaBaTeJ'IBHBIX 3aJga4

Brnagenne ocHoBaMM MOHSATHMHOIO ammapata ¥ CHMBOJHYECKOIO
A3bIKa XMMUH JUISI COCTaBIeHUs (HOpMYJT HEOPTraHMYECKHX BEILECTB,
YpaBHEHUN  XUMHUYECKHX  pPEaKIMd; OCHOBAMH  XHUMHUYECKOM
HoMmeHknatypbl (IUPAC u TpuBHaibHOI)

YMeHue oOBSCHATH CBSI3b MOJIOKEHUS 3NeMeHTa B [lepuogudeckoit
CUCTEME C YHCIOBBIMU XapAKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX  JJIEMEHTOB,  PACHPEACICHUEM  DBJEKTPOHOB  IIO
SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KalUs U
KaJIBIIHS

IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XMUMHUYECKHX DJIEMEHTOB (paJlyCc aToMa, JEKTPOOTPHULATEIBHOCTB),
IIPOCTBIX U CJOXHBIX BELIECTB OT TIIOJOKEHUS JJIEMEHTOB B
[Tepronuueckoil cucTeMe M JIEKTPOHHOTO CTPOEHHUSI aTOMa

YMmenue kinaccuuuupoBaTth:

XUMHNYECKHE IJIEMCHTHI

7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

HEOpraHMYECKHE BELIECTBA
XUMHYCCKUEC pCaKINn
YMeHue onpeneisrs:

BAJICHTHOCTb W CTCHCHb OKHUCJICHUA XUMHUYCCKUX IJJICMCHTOB, 3apial
HOHa

BHJI XHMHMYECKOW CBA3M M THUN KPHUCTAUIMYECKOM CTPYKTYphl B
COCIMHEHMSIX

XapakTepP Cpebl B BOJHBIX pACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMI)
OKHUCJIUTENb U BOCCTAHOBUTEIb
YMeHue xapakTepus3oBaTh (GU3MUECKUE U XUMUYECKUE CBOMCTBRA:

MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOJ, rpaduT, amMmas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUW, KalUd, MarHH,
KaJIBIIMH, aJTIOMHHHH, JKeJIe30)

CIIOKHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PAacTBOPOB (BOJA,
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aMMHaK, XJIOPOBOIOPOJ, CEPOBOJOPOJ, OKCHIBI U THAPOKCHIBI
metaioB [-IIA rpynn, amomunus, menu (II), nunka, xeneza (Il u
I11), oxcunpr yraepona (II u IV), kpemunst (IV), azota u dhocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a30oTHCTas, a30THas,
dhocdopnas, yrojbHasi, KpeMHHEBasE KHCIIOTa U MX COJIH)

MPOTHO3UPOBATh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B
3aBUCUMOCTM OT MX COCTaBa U CTPOEHHUs, NPUMEHECHHUE BEIIECTB B

93 3aBUCUMOCTH OT X CBOWCTB, BOBMOXXHOCTH MPOTEKAHUSI XUMUUYECKHUX
MIPEBPAIICHUH B PA3TUYHBIX YCIOBUSIX
10 YMeHue cocTaBIsATh MOJIEKYISIPHbIE U HOHHBIC YPAaBHEHUS PEaKIIUii, B
TOM YHCJIIE:
10.1 peaxkiuii HFOHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
103 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOWMCTBA M3YYEHHBIX KJIACCOB
(Tpymnim) HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEK/1y HUMH
11 YMeHne BIYUCIATh (IPOBOIUTH PACUETHI):
1.1 OTHOCHUTEIFHYIO MOJICKYJIIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJIF0 XMMHUYECKOT0 3JIEMEHTA B COEIUHEHUN
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B pacTBOpE,
11.3 KOJIMYECTBO BEIIECTBA M €TI0 Maccy, 00beM Ia30B
114 M0 YpaBHEHHUSM XHMHUYECKHX pPEaKIUid U HaXOIUTh KOJIUYECTBO
] BEIIECTBA, 00BEM M MacCy peareHTOB WM MPOIYKTOB PEAKIIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJAMH  HAay4YHOTO  TMO3HaHHUS (HAOIIOACHHE,
1.1 U3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3YyUYEHUH BEIIECTB U
' XUMHUYECKHUX SBJIICHUH; yMeHue chopMyaupoBaTh MpoOieMy H
MIPEIJIOKUTH MMyTH €€ pelIeHus
122 6e3omacHoil pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHUYECKOU
' MIOCY 10 1 J1abOpaTOpHBIM 000PYIOBAHUEM
MpaBUJIaMy OE30MMaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIOIb3YyEMbIMU
B TIOBCEHEBHOM KWU3HH, TPABUIIAMH MOBEJICHUS B MENIAX cCOepeKeHUS
123 3I0pOBbSl U OKpYXarollled NPUPOJHOM Cpebl; NMOHUMAHUE Bpena
(ormacHOCTH) BO3JIEUCTBUS HA JKHMBBIC OPTaHU3MBI OMPEIEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hanuume npakTudeckux HaBBHIKOB TUIAHHUPOBAHUS M OCYIIECTBICHUS
CJIeIYIOIINX XUMHUECKUX IKCIIEPUMEHTOB:
M3y4YEeHHE U onmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE
13.1 C  (QU3MYCCKUMH HW  XUMHYCCKHMH  SIBIICHUSIMH;  OIIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKH MTPOTEKAHUS XUMHUUECKHUX PEaKIIHid
13.2 M3y4YeHHe Croco00B pa3IeieHUs] cMecei
MOJIy4eHHEe KHUCIOpOAa M U3Y4YEHHE €ro CBOMCTB; IOJy4YeHHE
13.3 BOJIOPOJa U U3YUYEHHUE €ro CBOMCTB; MOJY4YEHHME YIJIEKHCIIOTO rasa u
M3YyYEHHE ero CBOMCTB; MOTyYeHHEe aMMHUaKa U U3yUYeHHUe ero CBOWCTB
13.4 MPUTrOTOBJICHUE PACTBOPOB C OMNPEIEIEHHOW MacCOBOM JOJIeH
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PacTBOPEHHOTO BEIIECTBA

13.5

13.6

13.7

IIPUMEHEHNE WHIMKATOpPOB I OIPEACIICHHs XapakTepa Cpeabl B
pacTBOpPaxX KHUCIIOT U LIEI0YEH

HCCIEIOBAaHUE W ONMCAHME CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHE B3aUMOJCHCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMM  METAJUIOB,  PACTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHWSIMH, COJISIMHM; IIOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO MeTajula JpyTMM W3 pacTBOpa  COJM;
uccienoBaHue aM(OTEpPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHUS U
LIMHKA

pelleHHE YKCIEPUMEHTAIIBHBIX 3a7a4 10 TeMaM: « OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIIMHECHHUI; «INEKTPOIUTHYECKAS
nucconuanusy; «BakHelmmne HEMETaUIbl W HMX COCOUHEHHS»,
«Baxkaenmre MeTaibl 1 MX COCTMHECHUS

13.8

XUMUYCCKUC 9KCIIEPUMEHTHI, WLTIOCTPUPYFOIIIHE MIPU3HAKA
MPOTEKAHUs peaklnuii MOHHOrO OOMEHA; KauyeCTBEHHBbIC pPEaklIuy Ha
MPUCYTCTBYIOIIAE B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMHI-,
wonun-, cyiabdar-, ¢ocdar-, kapOboHAT-, CHIUKAT-AaHUOHBI,
THJIPOKCHJI-MOHBI, KATHOHBI AMMOHUS, MarHusl, KajabIUs, aJTFOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), MHKA

14

14.1

14.2

VYwmenue:

MPE/ICTaBIATh PE3yJbTaThl JSKCIIepUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPaQUKOB W TAONHWII W BBISBISTH SMIUPHUECKUE
3aKOHOMEPHOCTH

YCTaHaBJIMBAaTh CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XHUMHUYCCKUMU
SABJICHUAMMU U IMPOLCCCaAaMH, IPOUCXOAAIIUMA B MAKPO- U MUKPOMUPC,
OOBSACHATD IMPUYIKUHBI MHOFOO6pa3I/I${ BCIICCTB
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HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JK3AMEHE 11O XUMHUHU

Koxa
1
1.1

1.2

1.3

1.4

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
HepBOHa‘{aJIBHBIe XUMHUYCCKUEC ITOHATUA
YucTele BemecTBa 1 cMecH. CIocoObI pa3jielicHUs: CMecel

ATOoMBI H MOJICKYJIBI. Xumudeckue daeMeHThl. CHMBOIBI  XUMHYECKHX
OJICMCHTOB. HpOCTBIC " CJIIOKHBIC BEUICCTBA.

Xumunueckas popmyia. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTeneHb
OKHUCJICHUS
3aKkOH IIOCTOSHCTBAa coOCTaBa BemlecTB. (OTHOCHUTENbHAs aToOMHas Macca.

OtHocuTeNnbHAS MOJICKYJIsIpHad mMacca. MaccoBas g0l XHMHYSCKOTO dJICMEHTA
B COCAMHCHHNU

1.5

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJisipHbIii 00BEM Ta30B.
B3anmoCBsA3b KOJIMUECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €JMHULL BEIIECTBA

1.6

2.1

2.2

23

3.1

OU3NYECKHE U XUMHUYECKHE SIBICHUS. XUMUYECKas PEakius U €€ NPU3HAKH.
3aKOH COXpaHEHHMS MACChl BEIIECTB. XUMUYECKUE YPABHEHHUS

[Tepuonuueckuii 3akoH u Ilepromuueckas cucTeEMa XUMHYECKHUX HJIEMEHTOB
J.U. MenneneeBa. CTpoeHue aTOMOB

Ilepnonnueckuil 3akoH. llepuoauyeckas cucreMa XUMUYECKUX 3iieMeHToB J1.1.
MengneneeBa. I[lepuoasl u rpynmbl. @U3HYECKUN CMBICI TOPSIKOBOTO HOMEPA,
HOMEPOB ME€PHO/1a U TPYIIIBI dJIEMEHTA

Crpoenune aromoB. CoctaB aroMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
AJICKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHYECKHX JJIEMECHTOB
[Tepuonnueckoit cucremsl /.. Menneneena

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHYECKUX DJIEMEHTOB IEPBBIX TPEX
NEpPUOAOB, Kalus, Kajblus (paauyca aTOMOB, 3JIEKTPOOTPULIATENBHOCTH,
METAJUINYECKUX M HEMETAUIMYEeCKUX CBOMCTB) M HX COCIMHEHHUH B
COOTBETCTBUM C IIOJIOKEHHEM »JJIeMEeHTOB B Ilepuoauueckoil cucreme u
CTPOEHUEM HX aTOMOB

CrpoeHue BemecTa

Xumuueckasi cBa3b. KoBajieHTHas (MOJsipHasT W HEMOJISIpHAs)  CBS3b.
DNeKTpOOTPULIATEIBHOCTD XUMHUYECKUX 3JIEMEHTOB. HMounasn CBSI3b.
Meranmnnueckas CBSI3b

3.2

4.1

4.2

Tumnel KpUCTAIIUYECKUX PpemETOK (aTOMHas, HOHHAsA, MeETauIMYecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIMYECKON PEIIETKH W BHUAA
XUMHYECKOH CBSI3U

Baxueiimme npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeraiubl u ux
coenuHeHUa. MeTaibl 1 UX COEIUHEHUS

Knaccugpukanuss ¥ HOMEHKIATypa HEOPTraHWYECKHX COCTUHCHUN: OKCHUJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yoie; OCHOBaHMW (IIETOYM W HEPACTBOPUMBIC OCHOBAHWS);
KACIOT (KUCIOpPOJCOAepKallie ¢  OeCKUCIOpOJIHBIe, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CpETHUX M KUCITBIX)

@dusznyueckue ©W XUMHYECKHE CBOHCTBA MPOCTHIX  BEIIECCTB-HEMETAJLIOB:
BOJIOPO/IA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS
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4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11
4.12

Ou3NYEeCKHEe W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEMIECTB-METAIOB: JIUTHS,
HaTpHsl, Kajausi, MarHusl U KajblUs, aJIOMHHUS, JKele3a. DIEKTPOXUMUYECKUM
P HAIPSDKEHUM METAJIIOB

OuU3NYECKHE U XUMHUYECKHE CBOWCTBA BOJOPOAHBIX COCIMHEHUU HEMETAIIIOB:
XJIOPOBOJOPO/Ia, CEPOBOAOPOJA, aMMHUAKA

dwuznueckre U XMMHUYECKHE CBOMCTBa OKCHUIOB HeMeTamwoB: cepwl (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [lonyuenue
OKCHJIOB HEMETAJIIIOB

Xumnueckue cBorcTBa OkcuaoB: MeTauioB [A-IIIA rpymm, nunaka, menu(ll) u
xenesa(ll, II). ITomyyeHnne OKCHI0B METAIIIIOB

XUMHUYECKHE CBOWCTBA OCHOBAHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha mpHMeEpe
THJIPOKCUIIOB  aJIOMUHUS, Kene3a, IuHKa). [lomyuenme ocHoBaHUl U
aM(OTEpHBIX TUAPOKCUIIOB

OOue XMMHUYEeCKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOTHON, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOM, (ochOpHON, KPEeMHHEBOU, YrosbHOW. OcoObie
XUMUYECKAE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenue kucnot

OO6mwme XuMHUYECKHE CBOMCTBA cpelHuX coJied. [Tomyuenue coneit

[Tonyuyenue, cobupaHue, pacrno3HaBaHUE BOJOPOJAA, KHUCIOpOJa, amMMHaKa,
YTIIEKUCIIOTO Ta3a B JIA0opaTOpuu

[Tonmydyenne amMMuaka, cepHOW M a30THOM KHUCJIOT B MPOMBINUIEHHOCTH. O01ue
CHOCOOBI MOJTYYEHUS] METAJIOB

['eneTnueckas CBsI3b MEKY KIIACCAMU HEOPTAaHUYECKUX COCTUHEHUHN

XUMHYECKUE PEAKIUU

5.1

52
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Knaccugukanus XuMHUUECKUX peakuuii MO pa3InyHbIM MPU3HAKAM: 110 YUCIY U
COCTaBy Yy4YaCTBYIOUIMX B pPEAaKIUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo
W3MEHEHHUIO CTENIEHEN OKHUCIEHHSI XUMUYECKUX AIIEMEHTOB

TernoBoit 3G GeKT XUMHUUYECKON peakIiy, TEPMOXHUMUYECKHE YPaBHEHUS. DK30-
U DHJIOTEPMUYECKHUE peaknd. TepMOXUMHUYECKUE YPABHEHUS
OKHCAUTENPHOBOCCTAHOBUTEIbHBIE peakuuu. OKHUCIUTENIN U BOCCTAHOBHUTEIH.
[Ipomieccbl  OKUCIEHHSI W BOCCTAaHOBJEHHMS.  ODJIEKTPOHHBIA  OamaHc
OKHCJINTEIbHOBOCCTAHOBUTENBHON PEAKIINH

5.4

5.5

Teopus 25IeKTPOIUTHYECKON AUCconMai. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI 1
HEeTeKTPoNuThl. CUITbHBIC U ClTa0ble AIEKTPOIUThL. CTENeHb AUCCOIUAINH

Peakiun moHHOro OoOMEHa. YCIOBMS NMPOTEKAaHUS PEAKUUid MOHHOTO OOMEHa,
ITOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKIIUN

XWUMHS ¥ OKpYyXkKarolas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB M XUMMYECKUX peakuuil B jadopaTopuu u OBITY.
HepBaﬂ ImoMouip MMpu XMMHUYICCKUX 0KOrax u OTpaBJICHUAX

6.2

6.3

XUMHYECKOE  3arpsi3HEHHE  OKpYXKamomiedl  cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBLI, BO3yXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHUS
[Ipenenbuas pomyctumass konmeHtpauus BemectB (IIJK). Ponp xumuu B
pEIICHNH DJKOJIIOTUYECKUX TMpoOsieM. YCWIeHHe TapHUKOBOTO 3ddekTa,
pa3pylieHre 030HOBOI'O CJIOS

[Tpumenenue cepsl, a3ota, ¢ocdopa, yrieposaa, KpeMHHUS U UX COCIUHEHHN B
OBITY, MEIWIIMHE, TPOMBINUIEHHOCTH W CEeIBbCKOM Xo3sicTBe. llpumeHeHune
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6.4

6.5

7.1
7.2
7.3

METAJJIOB M CIUIaBOB (CTajlb, YYTyH, IJIOPAJIOMUHUNA, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coeAuHeHu. [loHsaTHe 0o Koppo3uu MeTaioB, OCHOBHBIE
CHOCOOBI 3aIIMTHI KX OT KOPPO3UHU

[IpuposHble UCTOYHHKHU YTJIEBOJOPOAOB (Yyrojib, MNPUPOIAHBIA ra3, HedTh),
MPOIYKTHI UX NiepepaboTku (OCH3HMH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

[lepBoHayanbHbIe TMOHATHSA OO OPraHMYECKHUX BEIECTBAX KaK O COEJMHEHMSX
yriepoja (MeTaH, 3TaH, TUIEH, aleTUIEH, 9TaHOJ, ITIMLEPHH, YKCYCHasl KUCIIOTA).
[TonsiTue 0 OMOJIOTMYECKU BaKHBIX BELIECTBAX: JKHpax, Oelkax, yrieBoiax — U Ux
POJIH B )KU3HU YEIOBEKa

Pacuérnr:

o popmynamM XUMHUIECKUX COCTMHEHUI

Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
10 XUMHYECKUM YPaBHEHUSIM
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