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INOACHUTEJBbHASA 3AIINCKA

[IporpamMa 1O XWMMHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
COCTABJICHA Ha OCHOBE TpeOOBaHWW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHOI TPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaibHON paboyeil mIporpamMmbl
BOCIIMUTAHUS U C YUETOM KOHIICTIIIMU MPENOJaBaHUs YU€OHOr0 IpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[IporpamMmma mo xumuM Aa€T MPEACTABICHUE O LENIX, OOIIeH CcTpaTeruu
OoOy4eHHMs, BOCHHUTAHMS M pPa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOIro
npeaMera, YCTaHaBJIMBAECT 00s13aTeNIbHOE IPEIMETHOE CoJIep KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEIENACT KOJUYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJEAOBATENbHOCTh M3YYEHHUS] XHUMUU C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM y4eOHOTO MpoOIlecca, BO3PACTHBIX
0COOCHHOCTEM OOydaroluXcsl, ONpeAeNsieT BO3MOXHOCTU MpeAaMeTa s
peanuzaiuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TPeOOBAHMM K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BHUJIOB YYE€OHO-ITIO3HABATEIIBHOW JEATCIIbHOCTH OOYyYaroIIerocss IO OCBOCHHUIO
y4eOHOTO CoIepKaHUsl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM i1 (POpMHpPOBAHUST MHUPOBO33PEHHUS
oOy4aromnierocsi, €ro MnpeAcTaBiIeHUl O MaTepUaTbHOM E€IMHCTBE MHpPA, BAXKHYIO
posib urpatroT (GopMUPYEeMbIe XUMHEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
SHEPTrUM M 00 SBOJIOIMHU BEIHICCTB B MPUPOJE, O MYTAX PEUICHUS TI00aTbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, DHEPTETHUYECCKOM,
MUIIEBOI U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenune xumnn:

CIOCOOCTBYET — peanu3alii  BO3MOXXHOCTEH  Juii  CaMOpa3BUTHS U
dbopMupoOBaHUSs KYJIbTYpPhI IUYHOCTH, €€ 001el 1 PyHKITMOHAIBHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B (DOPMHUPOBAHME MBINLJICHUS U TBOPYECKUX CIIOCOOHOCTEH
OoOy4aroluXxcsi, HaBBIKOB HMX CAMOCTOSATEIbHOW  Y4YeOHOW  JAESITENbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIICIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEHEBHOM JKMU3HU, TaK U B TPO(HECCHOHATLHOM e TEIIEHOCTH,

3HAKOMHUT CO CHEIU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsiia HA €IMHCTBO NPUPOIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;
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CrocoOCTByeT (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiIeHUS B OOyYEHUU XHMUU OOECIIEUMBAIOTCS CHEHH(PHUKOM
colepkaHusi  y4eOHOTO  mpeaMeTra, KOTOPBIM — SBISETCS  MMEJarorHndecKu
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHUU Ha OIpEIesIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30oBaHUsS OPUEHTHPOBAH Ha
OCBOEHUE OOYYalOIUMUCS CUCTEMbI MEPBOHAYAIBHBIX MOHSATUNW XHMHHU, OCHOB
HEOPTaHMYECKOM XHMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OpTraHUYECKON XUMUHU.

CtpykTypa cojepskaHusl MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 mnoaxoja K €€ uazydeHuro. Colepx’aHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUM O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUNA O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBbl CTPYKTYPHO OpraHU30BaHbl IO TMPUHIIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
pa3HOro ypOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akoHa /. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUEHHS O CTPOCHUHU aTOMa U XUMUYECKON CBSI3U;

— TpEeACTaBICHUM 00 dICKTPOJUTUYECKOW JTUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAaHUS PACCMATPUBAIOTCS HA OCHOBE OSMIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YpPOBHS K JPYrOoMy, BBITIONHSA (YHKUUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO0 MPUMEHEHUSI U TOJy4YeHUSs
M3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl 1O XUMHH CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPECTABJICHNUS] O XUMUYECKOW COCTABJISIOLIEH HAYyYHOU KapTHUHBI MUpPa B JIOTUKE
e€¢ CHCTEeMHOW NPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHMsS B Hayke. M3yueHne XUMHUHM TPOUCXOIUT C MPUBICUYECHUEM
3HAHWM W3 paHee W3YyUYCHHBIX YUYEOHBIX MNpeaMeToB: «OKpyXaroluui MUp»,
«buonorus. 57 knacce» u «duzuka. 7 knacey.

[Ipy wu3yyeHHUH XUMHHM TPOUCXOAUT (QopMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUECKOU
JIEATEIIbHOCTH 4YEJIOBEKA M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4yeOHOTO TMpeAMETa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaKHEUINX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYIIHBIX OOO0OIEHUA MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
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npuoOIEHNM K Hay4YHbIM METOJlaM T[O3HaHUs TMpU H3YyYEHUH BELIECTB U
XUMHUYECKUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWHW B Yy4eOHO-MO3HABATEIbHON U Y4eOHO-HCCIEAOBATEIHCKOM
JESITEIbHOCTH, OCBOCHHHM MPaBWJ O€30MacHOr0 OOpalleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3zoBaHUsI Ba)KHOE
3HauYEHHE MPUOOPENH TaKHe 11U, KaK:

— (¢$opMHUPOBAaHHE WHTEIJICKTYaJbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTb OOYy4YE€HHMs Ha CHCTEMaTHYeCKoe MpUOOIICHHE
oOyyarommxcss K CaMOCTOSTEIbHOM IM03HABATEIbHOM JESATEIIbHOCTH, HAYYHBIM
METOJiaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH,

— obecrieyeHne ycloBuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUYaIOIUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONIUX YHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmed (QYHKIIMOHAIBHOW M E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHHH OOBSACHATH M OILICHWBATH SIBJICHHS
OKpPY’KaoIlero MHpa, WCIOJIb3Yys 3HAHHUS W OMBIT, MOJTYYCHHBIE TPU U3YYCHUU
XUMUHU, TPUMEHATh WX TMPU PEHICHHH MpoOJieM B TOBCEIHEBHOW JKWU3HU H
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBanue y oOydarommxcs TyMaHUCTHYECKHX OTHOIICHUH,
MOHMMAaHUS [IEHHOCTH XWUMHUYECKHUX 3HAHMWA ISl BBIPAOOTKM OSKOJIOTHYECKU
1€JeCO00pa3HOro TMOBENECHUS B OBITY M TPYAOBOM JAESATENIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO H
CAMOBOCITUTAHMIO HAa OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPO(MUIS M HAMPABICHHOCTH AAbHEHIIIETO
oOy4eHHUS.

OOmiee YMCIO YacOB, OTBEACHHBIX JUIS HW3YYEHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00ITIeTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COJEPKXAHUE OBYYEHMUA

8 KUIACC

IlepBoHauyaJbHbIE XMMUYECKHE MOHATHUS

[Ipeamer xumun. Posib XUMHM B KU3HU YeJIOBEKa. XUMUSL B CUCTEME HayK.
Tena u BemiecTBa. DU3WYECKHE CBOMCTBA BELIECTB. ATrpPEraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XUMHUYECKUE »dJIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BewlecTB. (OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHAsA MOJIEKYJIsIpHas Macca. MaccoBast 1ol XMMUYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomunuectBo BemectBa. Monb. MonspHas macca. B3auMoCBs3bp KOIMYECTBA,
Macchl M 4YHUCJAa CTPYKTYpPHBIX €IMHUI[ BemiecTBa. Pacuérel mo ¢dopmyiam
XUMHYECKUX COEAMHEHUH.

Ou3nvecknue U XUMHUECKUE SBICHUSI. XUMUYECKasi peakius U e MPU3HAKH.
3aKOH COXpAaHEHMsS] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanums
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3I0KEHHUsI, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKcnepumenn:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, NMpaBUiiaMu paboThl B 1abOpaTOpuu U
npuémMamu oOpalleHus: ¢ J1adopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U ONMUCAHUE
(bu3MUecKuXx CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HaOJIOIEHHE
¢uznyeckux (IUIaBI€HUWE BOCKA, TasHUE JIbJla, PACTUPAHHUE caxapa B CTYIKE,
KUTIEHUE U KOHJEHCAIUsl BOJAbI) U XUMHUYECKHX (TOpEHHE CBEYM, MPOKAIWBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KUCIOTOM) SIBJICHUM, HAOII0AeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapuisi, paziioKeHHE THIPOKCHIA
menu (II) npu HarpeBanuu, B3auMOJICUCTBUE kele3a ¢ pacTBopoM coiim meau (1),
U3y4eHHE CMOCOOOB pa3JieieHus CMecel: ¢ MOMOUIbI0 MarHura, (uibTpPOBaHUE,
BBbIMIApMBaHWE, TUCTWIALNA, XpoMaTorpadus, MpoBeIeHUE OYNCTKH TTOBApEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJENEH MOJIEKYJI
(IIapoCTepIKHEBBIX ).

BaxHeimue npeacraBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3neMeHT M MpoCToe
BelecTBo. Haxoknenuwe kucimopoma B mpupoe, (U3MYECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcuabl. IIpumenenue kucinopoga. CrocoOsbl
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MOJIYYeHHUS] KUCIopoja B JIadOpaTopuud U MpoMbIIUIeHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOU(GUKALINS KHCIOPO/Ia.

TernoBoit 3¢hdekT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJIEHHE TAPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT m mpocroe BemiecTBO. HaxoxkaeHuwe Bomopoaa B
npupozae, GU3MYECKHe ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

MonsipHbIii 00BEM Ta30B. PacuéThl 0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HacpilieHHbIe ¥ HEHACBIIEHHBIE PAaCTBOPBI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI. OCHOBAHMSI.
Ponp pacTBOpoB B IpUpOZE U B )KU3HH 4YelioBeKa. KpyroBopor BOAbl B MPUPOJE.
3arps3HeHne NpupoaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanust Heopranndeckux coenunenuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3zyronue (OCHOBHBIE, KHUCIOTHbIE, aMpOTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duzmdeckue U XUMHUYECKHE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanusa. Knaccudpukanust OCHOBaHMUM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE WM XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknarypa comneid. @U3NUECKUEe U XMMUUYECKHE CBOMCTBA COJIEH.
[Tomydyenue comnen.

['eneTnyeckas CBs3b MEXKIY KIACCAMU HEOPraHUUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPHKAHUS KUCIOPOJa B BO3IyXeE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE H M3YYCHHE CBOWCTB KHCJIOpOjaa, HaOI0IeHne
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOJAOM W YCJIOBUS BO3HUKHOBEHUS U
MpeKpaileHus TopeHust (Mokapa), O3HAKOMJIEHHWE ¢ oO0pa3liaMu OKCHJIOB H
OMMCaHWE WX CBOWCTB, MOJIydeHHE, COOHMpAHHE, paclo3HABAaHUE W M3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoponaa ¢ okcuaoMm memau (II)
(BO3MOYKHO HCIOJIb30BaHUE BUAEOMATEpUAIOB), HaOMIOeHHE 00pa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HMCCIIEOBAHUE OCOOEHHOCTEW pPAacCTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C  ONPEAECHEHHON
MacCcOBOW J0JIE paCTBOPEHHOTO BEIIECTBA, B3AMMOJCHCTBUE BOAbI C METAILUIAMU
(HatpyeM © KanblueM) (BO3MOXHO MCIIOJb30BaHUE BUAEOMATEPHUAIIOB),
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UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKUX BELIECTB pa3IUYHbIX KJIACCOB,
HaOII0/IeHNE U3MEHEHHSI OKPACKA WHAMKATOPOB B PAacTBOpPAX KUCIOT M ILIEIOYEH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pactBopom cepHOIl KUCHOTHI,
KUCJIOT € METaUIaMH, PEaKUMM HEUTPAIM3ALNM, IIOJyYCHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHME OJHOIO0 METaJla IPYTMM M3 PacTBOpPA COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad M0 TeMe «BakHeHlue KIacChl HEOPraHMYEeCKUX
COEIMHEHHI.

Hepuoauyeckuit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XHMHMYECKasi CBSf3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEaAKIIUH

[lepBple MONBITKM KiIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIEJTOYHO3EMEJbHBIE METAILIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM()OTEPHbIE OKCUIBI
Y TUJIPOKCHUIBI.

Ilepuoanyeckuit 3akoH. [lepuoauyeckas cucremMa XUMHYECKUX JIEMEHTOB /l.
U. MengeneeBa. KopoTkonepuonHas W JIUMHHONEpHOAHAs  (QOpMbI
[Tepronnueckoii cucrembl xumudeckux anmemMeHToB [[. M. Menneneesa. [lepuoms
u Tpynnbl. OU3NYECKUH CMBICH TOPSAKOBOTO HOMEpPA, HOMEpPOB IIepuoAa H
IPYIIIBI 2JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[lepnogmueckon cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
3JEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoii cucreme [{. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u I[lepuoguueckoit CUCTEMbI XUMUYECKUX
DJIEMEHTOB IS Pa3BUTUs HAaykh W mnpaktuku. . V. MennpeneeB — yd€HbIM U
IPaX<JIaHVH.

Xumnueckass cBsi3b. KoBaneHTHast (moJisipHass M HEMOJIApHAsi) CBS3b.
DNEeKTpOOTPULATENIBHOCTh XUMHUECKHUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHHs.  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccol OKUCIIEHHS U BOCCTAaHOBJIEHHS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 0O0pa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aMMOJCHCTBUE
TUAPOKCUJA LMHKA C PACTBOPAMH KHUCJIOT M WIEIOYEH, NMPOBENECHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUl
(ropeHue, peakliuu pas3iokKeHHsl, COETUHEHUS).

Mescnpeomemmuwie céasu
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Peanuzanuss MeXnpeIMeTHBIX CBsi3ed NpU WM3YYEHUHM XMMHHM B 8§ Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBJISIONIUXCS CUCTEMHBIMU ISl OT/IEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE MOHSATHSA: HAyYHBIH (paKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJM3, CHHTE3, KiIaccuuKamus, TMEePUOIUIHOCTh, HAOJIOICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPEHHUE, MOJICIIb, SBJICHHE.

®dusuka: Marepusi, aToMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJICEKTPUUYECKUI 3apsili, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: hborocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rtHuapocdepa, MUHEpaNIbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIEC PECYPCHI.

9 KUIACC

BemecTBO M XUMHMUYECKAs peaKIus

[Tepuonuueckuii 3akoH. [lepuoauueckas cucremMa XUMAYECKUX 3JIEMEHTOB /.
. MengaeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMHUUYECKUX DHJIIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalus, Kalablusid H UX
COCMHEHUN B COOTBETCTBUU C TOJIOKEHHEM D3JIEMEHTOB B llepuomnueckou
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTANIMUECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKHA U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUUECKUX BEUIECTB.

Knaccudukanus XuMuaeckux peakifii Mo pa3IndHbIM pU3HAKaM (TI0 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEeHEeW OKMUCIICHUS XUMHYECKHUX JIEMEHTOB, M0 0OpPaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
YpaBHEHUSL.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusix. [IoHsATHEe 0 TOMOTEHHBIX M TeTepOTCHHBIX
peakuusx. [lonsitue o karanuze. [lonsaTue o xumMuyeckoM paBHoBecuu. DakTophI,
BIIMSAIONIME HA CKOPOCTh XUMHUYECKOM pEAKIUH M TOJIOKEHHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIIUTENFHO-BOCCTAHOBUTENIBHBIE  PEAKIMHM,  AJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEAKIUU. CocraBneHue  ypaBHEHUU
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OKHCIIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUd C  HUCIOJb30BaHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTHUECKON TUCCOLMAIUU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [IHUCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHUueckoil cBsa3u. Crenenpb qucconuanuu. CUIbHbBIE U CIa0bIe STEKTPOIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIiA HOHHOTO OOMEHA,
MOJHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEACTABICHUNA 00 3ICKTPOTUTHYCCKON
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIIECTB — METAUIOB U HEMETAUIOB (rpaduTa W anMasa), CIO0KHBIX BEIECTB
(xJopua HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUUYECKON pEaKIuu
OT BO3JCUCTBUSL Pa3IUUHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPONPOBOTHOCTH
pacTBOpPOB BEIIECTB, MpOLECCa AUCCOUMALMUA KHUCJIOT, WIEJI04YEd U COJeH
(BO3MOXXKHO ~ HCTOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIONIUX — MPU3HAKU  MNPOTEKaHUS  peakiuid  HOHHOTO  OOMeEHa
(oOpazoBaHue ocajka, BbIJCICHUE Tra3za, oOpa3oBaHUE BOJIbl), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEaKIUi
(ropeHue, peakiuy pasyIoKEHUs, COCIMHEHUS), PAaClO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEaKUUd HA HOHBI, PpEIICHHE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTansbl 1 MX COeITUHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3MUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHMYECKHE CBOWCTBA Ha NpPUMEpEe  XJiopa
(B3aMMOJAEICTBHE C METalIaMH, HEMEeTalUlaMHu, WiejaodaMu). XJIOPOBOAOPO.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHue. JleiicTBue
XJIOpa W XJOPOBOAOPOJAa HA OPraHW3M 4YeJloBeKa. BakHeWlnue XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciioTa, (QU3NYECKHWe W XUMUYECKHE CBOWCTBa (0Omue Kak
MPEACTaBUTENS KJacca KHUCIOT H crneruduyeckne). XUMHYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MONYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCIOThI. COMM CEPHOM KUCIOThI, KAUECTBEHHAS PEaKLs Ha
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cynbdar-uoH. Haxoxnenue cepol U €€ coeAMHEHHM B mpupoje. XUMHUUYECKOE
3arpsA3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXK[IH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CITIOCOOBI €ro MPEI0TBPAIICHHUS.

OOmiasi xapakTepucThka 37eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHUS. A30T, pacpoCTpaHEHUE B MPHUPOJE,
busnueckue u xumMuueckue ceorctra. KpyroBopor azora B nmpupoje. AMMHAK, €ro
bu3nUecKue 1 XUMHUYECKHUE CBOICTBA, MoJlydeHue U npuMeHenue. Cojlu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJIydeHHe, (PU3UICCKUEe M XUMHUUYCCKUC
CBOiicTBa (0OIIME Kak TMPEACTABUTENsl Kiacca KUCIOT M crhenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHUS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMu4eckoe 3arps3HeHIe OKPY>KaIOIIeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHUE BO31yXa, IMOYBBI U BOJOEMOB). Docdop,
alIoTponHele MoAudukauu (ocdopa, puznyeckue M XUMHYECKHE CBOKCTBA.
Oxcun docdopa (V) u bochopHas kuciora, GU3NIECKUE U XUMUYECKUE CBOMCTRA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI00pEHUH.

O6mas xapakrepuctuka 3aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTU CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUS.  YTJIEpoJ,  aJJIOTPOIHbBIC
MOAM(UKAIINKA, PACIpPOCTpaHCHUE B TIpUpoAe, (U3NYECKHEe W XUMHUYCCKUC
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCUabl yriepojaa, ux
bu3MYecKue W XWMHYECKHE CBOWCTBA, JEHCTBHE Ha KUBBIE OPraHU3MBI,
MOJIyYCHUE W TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza rimo0anpbHOrO TMOTEIJICHUS KIMMaTa, IapHUKOBBIM
s dekt. YronpHas KuciaoTa U €€ cou, X PU3NUYECKUe U XUMHUYECKHUE CBOMCTBA,
noJlydeHue W TpuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-WOHEI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEIIbCKOM
XO35UCTBE.

[TepBoHavaIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUIX
yriepoja (MeTaH, 3TaH, 3TUICH, alleTHUJICH, dTaHOJI, TJIUIEPUH, YKCYCHAs KUCJIOTA).
[IpupogHble HMCTOYHUKHU YIJIEBOJOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEQPTh),
MPOJYKTHl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, O€NKax, yrieBoJax — U uX
poinu B OKM3HM 4ejioBeka. MarepuaibHOe E€AMHCTBO OPraHMYeCKUX |
HEOPTaHWYECKUX COCTMHCHUH.

Kpemuuii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, IMOJy4YE€HUE U
npumeHenue. CoenuHeHHs KpemMHUsi B mpupozae. OOume npeacraBieHus o0
okcunie kpemausi (IV) u kpemuueBoi kucnore. CHUIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B TIPOMBINICHHOCTH. Ba)kHeWIe CTpouTeIbHBIE MaTePHANIBI: KepaMUKa,
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CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobiaeMbl 6€301MacHOTO MCIOIb30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHue o0pa3uoB HEOPIaHMYECKUX BELIECTB, CBOMCTB COJISHOM KHCIIOTHI,
IPOBEJCHIE KaueCTBEHHBIX PEAKIMI Ha XJIOPHUJ-MOHBI M HAOIO/IEHUE TPU3HAKOB
WX TIPOTEKAHMs, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XHMHUYECKHE CBONCTBa
TaJIOTEHOB M WX COEIMHEHHMH (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHUATIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJOPUAOB (TaJOT€HHUZIOB), O3HAKOMIICHHE C
oOpasmamu  ceppl U €€  COCAMHEHUSAMU  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HAOIOICHUE TIpoliecca OOyrIMBaHUs caxapa Ioj JIeHCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCIOThl, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBlIEHHOM CEpPHON KUCJIOTHI, TPOBEICHUE KAUYECTBEHHOM peaKIuu Ha CyJbQaT-
WOH W HAOJIOJIEHHWE TMpHU3HAaKa €€ MPOTEKAHMs, O3HAKOMIICHHE C (PU3NYECKUMHU
cBoiicTBaMH a30Ta, (ochopa M MX COEAMHEHUH (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POcPOpHBIX yTOOpEeHUM, MOTydeHHE,
coOuWpaHue, pacro3HaBaHWE€ ¢ U3YYCHUE CBOMCTB amMMHaKa, MPOBEICHUE
Ka4ueCTBEHHBIX pEaKIMii Ha MOH aMMOHMS U (ochaT-uoH U U3yUYCHHUE MPU3HAKOB
UX IIPOTEKAHMsI, B3aUMOJECHCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), V3YUYCHHE MozEenen
KpUCTAJUIMYECKUX PEmETOK anmasa, rpaduta, QymiepeHa, O3HaAKOMIIEHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTMBOrasa, MoJydeHHE, COOMpaHue, pACIO3HABAHUE U M3YUYECHHE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHHE KAaUeCTBEHHBIX pEaKiMil Ha KapOoHAT U
CUJIMKAT-UOHbl W HW3yYECHHE TNPU3HAKOB HX MPOTEKAHUSA, O3HAKOMIICHHUE C
NPOAYKIMEH CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHbIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTtajiibl 1 UX COeTHHEHUS

OO6mrast xapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuommueckor cucreme XxuMmMuueckux diemeHroB J[. .
MenneneeBa u ctpoeHus aToMoB. CTpO€HHE MeTauioB. MeTrayunueckasi CBsi3b U
METAJJIMYECKas:  KpPUCTAJUIMYECKass  pemeTka.  DIEKTPOXUMHUYECKUU  psif
HaMpsHKEHUH MeTauioB. OU3NUYecKre U XUMUYECKHE CBOMCTBA MeTaiuioB. O01mume
CrocoObl TONy4YeHus: MeTawioB. lloHsATHE O KOpPpO3WHM METaIOB, OCHOBHBIE
crocoObl 3auuThl UX OT Kopposuu. CruiaBel (CTallb, YYryH, AIOPATIOMUHUM,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsie mMeTamel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anementoB /. M. Menzaeneesa, CTpoeHHE MX aTOMOB, HaXOKJIECHHE B IIPUPOJE.
duzryeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl u
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TUJIPOKCHUABI HAaTpusd MW Kaimus. [IpuMeHeHue MIETOYHBIX METAUIOB U HX
COCIUHCHUH.

IllenouyHO3eMeNIbHBIE METAIAbl MAarHUuM M KaJdblMi: TMOJOXXCHUE B
[Tepuoanueckon cucreMe xumuueckux aneMmeHToB Jl. M. MenneneeBa, crpoenue
MX aTOMOB, HaXO0XJEHHE B pupojie. Duzndeckue u XUMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxueline coelUHEHUS Kalblusg (OKCHJA, TUIPOKCUI, COJIH).
JKécTKkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUSI.

AJIFOMUHUN: TIo10)keHre B [Ieprnoandeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
. . MengeneeBa, CTpOCHUE aroma, HaXOXIACHUE B Ipupojie. Pu3nueckue u
XUMHUYECKHE CBOMCTBA altOMHUHMS. AM(POTEpHbIE CBOMCTBA OKCUIA U TMIPOKCUAA
aJIFOMUHUSL.

Kenezo: nonoxenue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHME aroMa, HaxoxJaeHue B npupoae. Duszmueckue u
XUMHYECKHE CBOMCTBA Xkene3a. OKCuabl, THAPOKCH b U cou kene3a (II) u xkenesza
(IIT), nx cocraB, CBOMCTBA U MOJTYyUYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ oO0pa3llaMd METa/lIOB M CIUIaBOB, HMX (U3UYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJbI, MPOIECCA TOPEHUS KEJIE3a B KHUCJIOPOJIE
(BO3BMOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAJIOB), IPU3HAKOB  IMPOTEKAHUS
KAYECTBEHHBIX PEAKIUM HA MOHBI: MAarHus, Kajbl¥s, AJIIOMUHHS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), meau (I1), HaOIrOEHUE U ONMKCAHKE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH WOHAaMH HaTpusi, KaJIus W Kaiablusid (BO3MOXHO HCIOJb30BAaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB TUIAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA IIUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3371a4 10 TemMe «BaxkHeume
METaJlJIbl U UX COCAMHCHUS.

XuMus U OKpYsKawuas cpeaa

BemectBa m marepuanbl B INOBCEIHEBHOW JKM3HM 4YeJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuil B ObiTy. IlepBas momoris mnpu
XAMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKarolehd cpeinl (MpeaeiabHasi JOoMmyCcTUMas
KOHIIeHTpalus BemiecTB, aanee — [1JIK). Ponb xuMun B pemieHrn 3K0JI0THYECKUX
po0Jem.

Xumuueckuii IKCnepumenm:

n3ydeHue 0o0pasroB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Meoscnpeomemmnule céa3u
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Peanuzanus MeXnpeaMeTHBIX CBsSI3€dl NpU M3YYeHHH XUMHH B 9 Kiacce
OCYILECTBIISICTCS 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHU, SBJSIOUIMXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Iue ecTecTBEHHO-HAyUHbIE MOHSTHSA: HAy4YHBIA (pakT, THIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiacCU(UKAIMsI, TEPUOIUIHOCTh, HAOII0ICHUE,
OKCIIEPUMEHT, MOJECIMPOBAHUE, H3MEPEHHE, MOJelb, SBJICHUE, IapHUKOBBIHA
s eKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dwuszuka: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJI,
U30TOIbI, PaJMOAaKTUBHOCTh, MOJIEKYNa, SJICKTPUYECKUN 3apsi, MPOBOJIHHKH,
HOJyIPOBOJHUKH, JUDJIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIulaBbl, (PU3MYECKHE BEIMYMHBI, €AUHUIIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAIbHbBIE
y10OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpalIbl, TOPHBIE MOPOJBI,
[10JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI I1O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHS IMPOTPAaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydeHHUS XUMHHM B €IMHCTBE y4eOHOU U
BOCHUTATEILHON JEATEIIBHOCTA B COOTBETCTBUU C TPAAULIUOHHBIMU POCCUNCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TNPUHSITHIMU B
oOIIecTBE MpaBWJIaMd W HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT MpOIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS 1 COIUATIM3AIIUN 00YUYaIOIINXCS.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYArOIIUXCS
PYKOBOJCTBOBAThCSI CHUCTEMOW TO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAMM U
pacIIMpEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOro BOCIIMTAHMSI:

LIEHHOCTHOTO OTHOIIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHMUS XHMMHUYECKOM HAyKH B JKU3HHU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BIAJETh JAOCTOBEpHOU HH(OpMarmeit o
MEPEIOBbIX JTOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpakaaHCKOT0 BOCIIMTAHUSA:

MPEJICTABIICHUSI O COLUUAIBHBIX HOPMAaxX MW NpaBWIaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOH JEATEIBHOCTH TIPH
BBITIOJTHEHUH Y4YeOHBIX, T03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHYCCKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOM Yy4YEOHOM NESITEIBHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEAECHHE U IIOCTYIIKA CBOMX TOBAPHUILEH C TMO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33PEHUYECKUE TIPEACTABICHUSI O BEIIECTBE M XUMHYECKOW PEAKIIUU,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKHM M COCTABJISIONIUE
OCHOBY JIJIs TIOHMMAaHUsI CYIIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBSI3SX YEJIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTeJIbHbIE MOTHUBBI, HANIPABJICHHBIE HA MOJY4YEHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBIE ISI OOBSCHEHHUS HAOII0AEMBIX MPOIIECCOB W SIBICHHM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIbTYpPhl, B TOM YHCIIC
HaBBIKOB CAMOCTOSITEIbHOM pabOoThl ¢ Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU
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JUTEPaTypOM, JIOCTYIIHBIMU TEXHUYECKHUMHU CpelcTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYCHHI0O M T03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HMCCIEA0BATEIbCKON
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH M YPOBHSA OOY4YEHUS B
JaJIbHEMIIIEM;

4) hopMupoBaHUs KYJbTYPHbI 3/10POBbSI:

OCO3HAaHWE LECHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOUIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KM3HU, OCO3HAHHE IOCICACTBUU U
HETIPUATHE BPEIHBIX MPUBBIUCK (YHOTpeOJeHUS aIKOroJisl, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COOMIOJICHUs] MpaBuia 0O€30IacHOCTH IIpu  OOpallieHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEajbHOMN KU3HU;

S) Tpy10BOr0 BOCTIUTAHUS:

HMHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO TTpodeccuil U Tpyaa pa3uyHOTO poja,
YBOKEHUE K TPYAy M pe3yJbTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YHUCIIEC Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUM IO XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUAYAJIbHOW TPACKTOPUHU IIPOJIOIKEHUS 00pa30BaHUs ¢ YUETOM JTUIHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON IeSITEIFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6) PK0JI0rMYeCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHUE K NPHUPOJE KaK HCTOUYHHKY
JKU3HHU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHHUE [IEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYECKOMY M TICUXHYECKOMY 370pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOJICHUS
MpaBuUJI 0€30MaCHOTO MOBEJICHUS TIPU PabOTE ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YIPOKAIOIINX 3J0POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJy4aeMbI€ MPU W3YYCHUU XUMHH, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAKOLIEH MPUPOIHOU CPENOU, ISl OBBILICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYPBhI, OCO3HAHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTel WX PEelIeHUs MOCPEICTBOM METOJI0OB XHMHH,
DKOJIOTUYECKOTO MBIIJIEHHS, YMEHUSI PYKOBOJICTBOBATHCA UM B IO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBIE JIJIs
dbopMHUpOBaHUS MHUPOBO33PEHHUSI OOIICHAy4YHBIC TMOHATUS (3aKOH, TEOpPHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax W IO03BOJISIIOT Ha
OCHOBE 3HAaHMKM W3 ITUX NPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O ILEIOCTHOMN
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HAay4YHOM KapTHHE MUpPA, U YHUBEPCAIbHbIC yUeOHBIC EUCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpHIE oOecnedynBaoT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IJITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4eOHOU
JICATCIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHMSI HCIOJb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHUMN: PACKPBIBATh CMBICIT XUMHUYECKUX MOHSATHUH (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKHU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSITHUSMH), UCIOJIb30BATh
MOHATUS JJIs1 OOBACHEHUS OTACNBbHBIX ()AaKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUSI U
KpUTEpUH JJIs1 KIacCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX PEAKIIHM,
yCTaHaBJIMBATh MPHUYMHHO-CIICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH H3Y4YeHHS,
CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHBIC, ACTYKTUBHBIC, IO aHAJIOTHH),
JieJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHE TPUMEHSATH B TMPOIECCEe IMO3HAHUS TOHATUS (MPEIMETHbIE U
MeTanpeIMETHbIC), CHMBOJIMUECKHE (3HAKOBBIEC) MOJICIIH, UCIIOJIB3YEMbIC B XHMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHIEMBIE B XUMUM MOJICIIbHBIC TIPEJCTABICHUS —
XUMHUUYECKUN 3HaK (CHMBOJ DJJIEMEHTa), XUMHUUYecKas QopMysia U ypaBHCHHE
XUMHUUYECKON peakiu — MpH PEIIeHUH y4eOHO-II03HaBaTENIbHbIX 3a/1ad, ¢ YYETOM
ATUX MOJICTbHBIX MPEJCTABJICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIIECCTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYCCKUX PEAKIIHH,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CIICJICTBEHHBIC CBSI3M W
MPOTUBOPEYUHS B M3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3oBble ucciiegoBarejibckue AeiCTBUA:

YMEHHME MCIIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTa
MO3HAHUSA, a TaKkKe B KadeCTBE OCHOBBI JJi1 (hOPMHUPOBAHHUS THUIIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETeHHE OMbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, GopmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMNbITAa, UCCIIECIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pab6ora ¢ undgopmanmei:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
pPa3TUYHBIX BUJOB U (OPM MPEICTABICHUS, TOJTYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpPKaHUs, CIPABOYHbIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;
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YMEHHE MPUMEHATh Pa3IU4HbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAIIMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX ISl BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7au ONpeAeaEHHOrO THIA, TPUOOpPETEHHE OMbITa B
o0JacTd UCHONB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTH,
OBJIAJICHUE KYJBTYPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX ITOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpeACTaBICHU HHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladyd  HECJIOXKHBIMM CXEMaMH, JuarpaMMami,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJNb30BaTh W AHAJIM3MpPOBaTh B IIpoliecce Y4YEOHOW U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MHMOPMALMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
CpEIBbI.

KoMmyHnKkaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe AeiicTBUS:

YMEHHMS 3aJlaBaTh BOINPOCHI (B XoJie Juanora W (WIM) IUCKYCCHUHU) IO
CylIECTBY  OOCyXJaeMol  TeMbl, (POPMYIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUS  NPEICTABIATh  IOJYYEHHBIE  pPE3yJbTaTbl  I[MO3HABATEIBHOU
JEATEIbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALHUI0
pE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (Ja0opaTOpPHOrO OIbITa,
1a0b0paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuyéTa OOUIMX HHTEPECOB M COTJIACOBAHMS
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIMS
COBMECTHBIX JEHCTBUM, OINPENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJITHEHHOM paboThl U JpyTHE).

PeryisiTuBHbIE YHHBEpPCAJIbHbIE y4eOHbIe 1elicTBUS:

YMEHHUE CaMOCTOSITEIBHO ONpPENENsATh LENU AEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATH M MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
JesATeIbHOCTD, BBIOUpaTh Hanbosee 3PGeKTUBHbIE CIIOCOOBI pelieHusl YYeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJIATh WIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUM IIPU  BBINOJHEHUHM 33JaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO PE3yJIbTaTa 3asBIICHHOW LIE€JH, YMEHUE
MCITIOJIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

IHPEAMETHBIE PE3YJIbTATDBI

B coctaBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (eaepanbHOM pabodeil mporpaMMon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYArOIIMMUCA HayyHbl€ 3HAHUS, YMEHUS U CIOCOOBI
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JNeUcTBUi, crnenuduueckue sl NpeaMeTHOW obnacth  «XUMHUS», BHUIBI
JNEITEIbHOCTH IO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIPETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHiy oOyueHnusi B 8 kiacce npeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHUIN:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT U HEOJAHOPOAHAs), BAJICHTHOCTb, OTHOCUTEIbHASI AaTOMHAsI U
MOJIEKYJISIPHAss Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJIIPHBIM 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHWUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukaius peakluil: peaxiuu
COCOVMHEHUS, PEAKIMU PA3JIOKECHUSA, PEAKIMU 3aMEIICHUs, PEaKIUun
0OM€Ha, HK30- U PHJIOTEPMHUYECKUE PEAKIINH, TEIJIOBOU 3(PeKT peakuumu,
AIpO aToma, JJIEKTPOHHBIA CIIOM aroMa, aToMHas OpOUTalb, pPaaNyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJSpHAs KOBAJICHTHasl CBS3b,
VWOHHAs CBSA3b, NOH, KATUOH, aHWOH, PacTBOp, MAccOBas JOJs BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIlUs) B PpaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMUYECKYID CHUMBOJIMKY JJIsI COCTaBJIeHUS (HOpMyJ
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e ONpENENATh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKWUCJICHHS  JJICMEHTOB B  OHMHApHBIX  COEJUHEHMUSIX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COEAUHEHUW IO
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAasT M HWOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaThb cMmbIca Ilepunomnueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHWYECKUX BJIEMEHTOB OT WX MoJioxkeHus B llepmoamyeckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e OINKCHIBATh W XapakKTepu3oBaTh TabiMuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XHMMHUYECKUX DJIEMEHTOB: pa3inyaTh TMOHATHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «nobounas noxarpynna (b-rpynmna)», mansie u
OOJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAUEHHUS, KOTOPbIE HMEIOTCS B
tabmune «llepuogmdeckass cucrema xumudeckux smementoB J[. U.
MeHnieneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, oOlee YUCIO0 AIEKTPOHOB
U pacrpeesiCHUe UX Mo 3JEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJEKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHUX MPEBpAIlCHU B
Pa3JIMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIEeMEHTa 10 (dopmyse
COEIMHEHMS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MPUMEHSITh OCHOBHBIC OINEpAlMM MBICIUTEIBHON JAEATeIbHOCTA — aHalu3
U CUHTE3, CpaBHEHHE, 000OIeHHEe, CUCTEMATU3AINI0, Kiaccudukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3ed — [JI1 U3YYCHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTeCTBEHHO-HAy4YHBbIE METOIbI
MO3HAHUSI — HAOJIOJICHUE, HU3MEpPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClieoBaTh  TpaBWJaM  TOJb30BaHMS ~ XUMHUYECKOM  TOCYAOM |
7abopaTopHbIM 000pYy/IOBaHWEM, a TakKe TMpaBwiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBIMIOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB M0 TOJYYEHUI0 U COOUpPaHUIO
ra3oo0pa3HbIX BeENIeCTB (BOIOpOJa U KHUCIOpPOAA), MPUTOTOBICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCJIOT C MOMOIIBIO UHANKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xoniry oOyuenus B 9 kjacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

PACKpbIBaTh CMBICI OCHOBHBIX XWMHMYECKUX NOHATHW: XHWMHWYECKHU
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHUOH, IIPOCTOE€ BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIIEHb
OKHCJICHUS, XUMUUYECKAsl PEaKLMsl, XUMUYECKasl CBsI3b, TEIUIOBON A (eKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAST IUCCOLMALMSA, PEAKUUA HOHHOIO
oOMeHa, KaTaJu3aTop, XUMHYECKOE paBHOBEcHE, OOpaTUMble U
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HEOOpaTUMblE pPEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE pPEaKIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIIb,  OKHUCIEHUE UM  BOCCTAaHOBJICHUE,
aoTponus, aMm(pOTEepPHOCTh, XUMUYECKass CBA3b (KOBAJICHTHAs, MOHHAS,
METaJTMYEeCKas), KpUCTAUIMYECKasi pemerka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEIETbHO JOMyCTHMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX [MOHATHN U
MIPUMEHSThH 3TU NOHATHSA MPU OMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;
WCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCQMHEHUAX PAa3JIMYHOIO COCTaBa, IPUHAIJICKHOCTh BEUIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmyiaM, BUJ XUMUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMmyre, xapakTtep cpeibl B
BOJIHBIX PACTBOPAaX HEOPTaHWUYECKUX COCAMHEHUMN, THUIl KPUCTAITITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbica llepuogmueckoro 3akona J[. W. Menneneera u
JIEMOHCTPUPOBATh €r0 TOHUMAHMWE: OMNHUCHIBATH M XapaKTEPU30BaATh
Tabnuuynyo Gopmy Ilepuoauyeckoil CUCTEMbl XMMUYECKHX DJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHas mnoArpynma (A-rpynma)y W «mododyHas
noarpymnmna (b-rpynma)», manbie u OOJbIIME TEPHOIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB ® 3apsif sjapa, OOIIee YHUCIO DIIEKTPOHOB U
pacnpeneieHue WX 10 DJJIGKTPOHHBIM  CJIOAM), OOBSCHSATH 0OIIUe
3aKOHOMEPHOCTHA B U3MEHEHUH CBOMCTB AJIEMEHTOB U UX COCIMHEHHUU B
npeesiax MajiblX MEPHOJIOB M TJIABHBIX MOJATPYNI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJacCU(UIMPOBAaTh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B peaKIUu
BEIIECTB, MO0 TEIJIOBOMY 3(P(HEKTy, M0 M3MEHEHHUIO CTENEHEH OKHCICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME W CHEHU(PUUIECKUE XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsl OIMHCAHUE
npuMepaMl MOJEKYISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCJIOT,
LIEJIOYEU U COJIEH, TTOJIHBIE U COKPAIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
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oOMeHa, ypaBHEHHS PEaKIUi, MOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHMTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEaKIUi
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOKHOCTH TIPOTCKAHUS XHWMHUYECKHX TPEBPANIEHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYI0O M MOJIAPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyre
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIISCTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coONo/aTh  MpaBWia  MOJb30BaHUS ~ XMUMHYECKOM  TOCYIOM U
7ab0paTOpHBIM  O0OpY/IOBaHMEM, a TaKXKe TMpaBuia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHUIO W COOMpPAHHIO
ra3o000pa3HbIX BEIIESCTB (aMMHUaKa U YTIIEKUCIIOTO ras3a);

MPOBOJUTh  PEaKIMH, TMOJATBEPKIAIONINE  KA4YeCTBEHHBIA  COCTaB
Pa3IMYHBIX BEIIECTB: PAcMO3HABaTh OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
noaua-, kKapoonar-, docdar-, cunamkar-, cyiabdar-, TUAPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUSI W HWOHBI M3yYEHHBIX METAJUIOB, MPHCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OTEPAllUd MBICITUTEIBHON JIEITEIbHOCTH — aHau3
U CHHTE3, CpaBHCHHE, OO0OOIIECHHE, CHUCTEMAaTH3allhi0, BBISBIICHHEC
MPUYUHHO-CJICACTBEHHBIX CBSI3¢H — IS M3YyYCHUS] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBCHHO-HAYYHBIC METOMbI TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIEPUMEHT (pEasbHbIN U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBOo 9acoB
Ne HanmenoBaHue pa3iesioB u JyiekTpoHHbIE (LM (POBHIE)
KoHTpoabHbie IIpakTH4Yeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pasnen 1. [lepBoHayajibHble XUMHYECKHE TIOHATHS
XuMusi — BaKHas 001aCTh

11 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJIoBeKa

12 BemectBa n xumMnueckue 15 | bu6nmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnen 2. Baxkneiinue npeacTaBuTe/ i HEOPraHNYECKHUX BelleCTB
21 Boznyx. Kucnopon. [lonsitue 6 bubnnorexa [HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bognopon. [Tonsitue o kucnorax 2 | bubnuoreka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [OK

' OCHOBaHHMSX hitps://m.edsoo.ru/7f41837¢
4 OCHOBHBIC KJIaCChI 1 | | bubmuorexa [JOK

' HEOPraHWYECKUX COCTUHEHUM https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [leprnoanueckas cucrema xumuueckux 3jiemMeHToB . . MenaeneeBa. CTpoeHue aToMOB.
Xumuueckas cBsizb. OKNCIANTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU
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[Iepronuueckuii 3aK0H U

31 [Iepnonnueckas cucrema 7 bub6numoreka LIOK
' XHUMHUYECKHX d1emeHToB /I, W. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XUMHYECKasI CBI3b.
39 0 . 3 Bu6mmoreka [JOK
' KHCTHTEIRHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEIbHBIC PEAKITUU
bu6mmoteka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢
. bubnuotexa [JOK
O0001I€eHrE U CUCTEMATH3aLMs 3HAHUI 3 hitps://m.edsoo.r/7i41837c
OBIIEE KOJIMYECTBO YACOBIIO 63

[TPOI'PAMME
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9 KJIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM uu@poBbIe
Ne i/ P Konrpoasubie | Ilpakrnuyeckue (1ucpp )
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThbI
pecypcsbl
Pa3neu 1. BemecTBo M XUMHYeCKHe peaKkUA
11 [loBTOpEeHME U yriaybieHue 3HaHUH 5 | bubnuoreka LIOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuotexa [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS JUCCOLAALIS. 3 | 1 bubnuoreka [IOK
' XHMMHMYECKHUE PEAKI[UU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pasgen 2. Hemera/ibl M MX cOeMHEHUS
71 OO6m1ast XapaKTEPUCTUKA XUMUYECKUX 4 | bubnmnoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMHUYECKHIX
2.2 3ne§eHTo§ VIApr nel. Cepa u eé 6 bubmmorexa LOK
' S https://m.edsoo.ru/7f41a636
COEMHEHUS
OO61mas xapakTepuCcTUKa XUMHYECKIX
23 aneMeHToB VA-rpymnmbl. A30T, pochop 1 ux 7 1 brbmorexa [OK
' A ’ P https://m.edsoo.ru/7f41a636
COEMHEHUS
OO61mas XxapakTepuCcTUKa XUMHUYECKHX
24 aneMeHToB [VA nbl. YTIepoa u 8 1 2 bubmmorexa [OK
' ) TPYTIEL poA https:/m.edsoo.ru/7f41a636
KPEMHUH U UX COESUHEHHUS
Hroro no pazneny 25
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Pa3gen 3. MeTaauabl M UX COeIMHEHUS

. bubmuorexa [JOK
31 Obumpe CBOHCTEa METANIOB 4 hitps:/m.eds0o.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxuelie MeTaibl 4 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpyzkaomas cpeaa
4.1 B €pHUAaJIbI B )KU3HU YEI0BEKA 3 bubnmorexa [OK
' CHICCTRa 1 Matep https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
. bubmuorexa [JOK
O00011eHE U cUCcTEMAaTH3aLMs 3HAHUI 3 https://m.edsoo.rw/7H41a636
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne undposBbie
Tema ypoka Kontpoabusie | IIpakrtuyeckue
n/m Bcero Jlata u3ydennst o0pasoBaTeJbHbIE
padoThI padoThI pecypes!
[Ipenmer xumuu. Pons xumuu B Bu6 110K
nOIMOTEKA
1 3 enoBeka. Tema 1
KIS HCTIOBEK man https://m.edsoo.ru/ff0d210c
BEILIECTBA
) [TonsiTue 0 MeTOAaX MO3HAHUS B | bubnnorexa [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
«[IpaBuna paboTsl B BuG 10K
noIMOTEeKa
3 0 & 1 1
71a00paTOPUU U IPUEMBI https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1a00paTOpPHBIM
000pyI0BaHHEM
4 YucTele BelecTBa U CMECH. | bu6nmnoreka [IOK

Cnioco0wI pazienieHust cMeceit

https://m.edsoo.ru/ff0d26ca
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[IpakTuueckas padora Ne 2
«Paznenenue cmeceit (Ha

bub6mmoreka LIOK

5
IIPUMEPE OUNUCTKHU IIOBAPEHHOU https://m.edsoo.ru/ff0d28c8
COJIN )
6 ATOMEI 1 MOJICKYJIBI buGmorexa HOK
Y https://m.edsoo.ru/ff0d2a6¢
XUMHYECKUE JICMCHTRI. 3HAKU
7 (CMMBOJIBI) XMHMHYECKUX bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
3JICMEHTOB
8 IIpocThic U CI0KHEIC BEIICCTBA buGmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYIISIPHOE YUCHUE buGmorexa HOK
YHpHOe y3 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. XUMHUECKas bu6mmoteka I[IOK
dbopmyna. BareHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XHUMUYECKHUX DJIEMEHTOB
OTtHocHUTEIbHAsS aTOMHAs Macca.
11 OTtHOCHUTEIbHAS MOJICKY/IIpHAs bubmorexa HOK
YBp https://m.edsoo.ru/ff0d323¢
Macca
2 MaccoBas 10JIsI XUMHYECKOT0 bu6nmnoteka [IOK
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BenecTBa. Moib. bu6nmnoteka [IOK
MosnsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3nveCcKue U XUMUYECKUE but6mmoreka [JOK
ABJICHHS. XMMHUYECKas peaKLys https://m.edsoo.ru/ff0d37fa
15 [Ipusnaku u ycinoBus bu6mmoreka [IOK

IMPOTCKAHUA XUMHUYCCKHUX

https://m.edsoo.ru/ff0d3al6
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peakumit

3aK0oH COXpaHEHUsI MacChl

bubnnorexa [JOK

16 BEIECTB. XUMUYECKUE
n https://m.edsoo.ru/ff0d3b88
ypaBHEHHUS
Brruncnenus konuyecTsa,

17 MacChl BEIIECTBA 110 bubnnorexa [JOK
YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMu4ecKux

13 peakiuii (CoeqMHEHU, bubmmoreka [IOK
pasyioxKeHus, 3aMeLLEeHus, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
bubnuoreka [JOK
19 sHIMKIoNEAuCT. O000UIeHNE U
. https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
KonTtponbhnas pabora Nel no
bu6mmoteka I1IOK
20 TeMe «BemecTBa 1 XUMHUYECKHE
https://m.edsoo.ru/ff0d4290
peakuumn»
Bo3agyx — cMech razos. CoctaB
bu6mmoteka I1IOK
21 Bo3nyxa. Kucinopon — anemeHnt
https://m.edsoo.ru/ff0d448e
1 npocrtoe BeniectBo. O30H
dusndeckue 1 XUMHIECKUE

” CBOICTBa KHCIIOpOAa (peaKIuu bubnmnoreka [IOK
oKucieHus, roperue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcugax
CrniocoOslI nosryyeHus

bu6nmnorexka [IOK
23 KHCJIOPO/Ia B JIAOOPATOPUU U

MMPOMBIIIIICHHOCTH.

https://m.edsoo.ru/ff0d497a



mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

[Ipumenenue kuciopona

TennoBoii 3¢ heKT XUMHUIECKOM
pEaKIuu, MOHSATUE O

24 €pPMOXUMHUYECKOM YPaBHEHUU buomiorexa LOK
TEPMOXUM
P P : https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUSCKUX
peaKImsIx
TomnmuBo (HedTh, yroib 1
25 MeETaH) 3.'51r E;He}i:e BO3/lyXa buomiorexa LIOK
-2arp yxa, https://m.edsoo.ru/ff0d4c4a
CIIOCOOBI €ro MPeI0TBPAIICHUS
[TpakTueckast padota Ne 3 o
%6 teme «Ilomyuenue u cobupanue bu6mmoteka LIOK
KHCJIOPOJA, U3YYEHUE €TI0 https://m.edsoo.ru/ff0d4ae2
CBOICTBY
Bonopon — anemeHT u mpoctoe
27 BE Hecpﬂfo Haxox eHI/Iel; bubmiorexa LIOK
HHECTEO. 8 https://m.edsoo.ru/ff0d4dd0
IPUPOJIC
dusnyecKue U XUMHUECKUC
28 CBOIICTBa BOJOpO/Ia bubmioreia LIOK
Aopoas. https://m.edsoo.ru/ff0d4dd0
IIpumeneHue Bonopoaa
bu6mmoteka I1IOK
29 IT
OHIITHE © IHETOTAX 1 COMX https://m.edsoo.n/ff0d50d2
30 Crioco0OsI moTyueHus BOAOPOIa bubnmnoreka [IOK
B JIaOOpaToOpuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne 4 o
3l teme «Ilomyuenue u cobupanue bu6mmoreka [IOK
BOJOpPOJa, U3YUYECHHUE ETO https://m.edsoo.ru/ff0d4f42
CBOMCTBY
32 MonsipHblif 00bEM Ta30B. 3aKOH bubmuoteka [LIOK
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ABorajipo

https://m.edsoo.ru/ff0d542e

Borancienns 00bEMa,
KOJINYECTBA BEIICCTBA I'a3a 10

bub6mmoreka [IOK

33 €ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BELIECTBA UIN 00BbEMY
Brruncnenust 00bEMOB ra3oB 1Mo

a4 YPaBHEHHUIO PeaKIM1 Ha OCHOBE bu6mmoteka LIOK
3aKOHA OOBEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
ra3oB

35 Du3nyYecKue U XUMUYECKHUE bubnnorexa [JOK
CBOMCTRBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwii. [TonsTHE 00 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopuTeb.

37 HackimieHHbie 1 HEHACHIIIICHHBIS bu6mmoteka I1IOK
pactBopbl. MaccoBas 10Jist https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[TpakTiueckas padora Ne 5 mo
teme «IIpuroroienne

38 paCTBOp(I;)B C OIpenenEHHON bubmmorexa [OK

. N .. https://m.edsoo.ru/ff0dSeba
MaccoBOH J10Jiel paCTBOPEHHOTO
BEIIECTBA»
KonTtponbHas padora Ne2 no
39 teme «Kucnopon. Bogopos. Bubmrorexa LIOK
https://m.edsoo.ru/ff0d6342
Bona»

40 OKCHIBI: COCTaB, bubmuorexa [JOK
KJaccu(uKaius, HOMEHKIaTypa https://m.edsoo.ru/ff0d664e

41 IlonydyeHne u Xumudeckue bubmorexa LIOK
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CBOMCTBA KHCJIOTHEBIX,
OCHOBHBIX U aM(DOTEPHBIX

https://m.edsoo.ru/ff0d664e

OKCHJIOB

0 OcCHOBaHUS: COCTaB, bubmuorexa [IOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

3 [Tomy4yeHue 1 XUMHUYECKHE bubmmoreka [IOK
CBOIWCTBa OCHOBAHUU https://m.edsoo.ru/ff0d67ca

m Kucnotsr: cocras, bubmnorexa [JOK
KJ1accu(pUKals, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenune u xumMu4ecKue bubnnorexa [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIaTypa, CII0COOBI bubnmuoteka [IOK
[OJIy4YEHHUS, XUMUYECKHUE https://m.edsoo.ru/00ad9474
CBOMCTBA

47 [TpakTuueckast paborta Ne 6. bubmmoreka [JOK

Peienne sxcriepuMeHTaNbHBIX

https://m.edsoo.ru/00ad9b7c
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3axay 1mo reme «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COEIMHEHNI)

I'enernueckas cBA3b MEXIY

bubnnorexa [JOK

48 KJIacCaMU HEOPraHUYECKUX
COeHHeHHi https://m.edsoo.ru/00ad9a50
49 O060011eHne u cucTeMaTH3aus bubnnoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonTponbhas pabora Ne3 o BuGmorexa LOK
50 TeMe "OCHOBHBIE KJIacChl
. https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTUHEHUIN
[IepBble ONBITKH
51 KJIACCU(PUKALNN XUMHUIECKUX bubnnoreka [IOK
anemMeHTOB. IlonsATHe 0 rpymnmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
Ilepronnueckunii 3aK0H U
5 [lepnoauueckas cucrema bubmmorexa [LIOK
XUMHYECKHX diemeHToB /I, W. https://m.edsoo.ru/00ada52¢
Menneneesa
53 [lepropl, rpymIIbL, MOATPYIIIEI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenue aromos. Cocras bu6mmoreka [IOK
aTOMHBIX sizep. M3oTormbl https://m.edsoo.ru/00ada342
CrpoeHnue 3IIeKTPOHHBIX
55 000JI0Y€K aTOMOB JJIEMEHTOB bubnmnoreka [IOK
[Iepuonnueckon cucremsl /. U. https://m.edsoo.ru/00ada6bc
Menneneesa
56 XapakTeprucTuKa XUMUIECKOTO bubmuoteka [IOK
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3JIEMEHTA 110 €T0 MOJOKEHUIO B
ITepuoaunueckoii cucreme /1. 1.
Menneneesa

https://m.edsoo.ru/00ada824

3nauenue [lepuoanueckoro
3aKOHA JJI Pa3BUTHUS HAYKH U

bub6mmoreka [IOK

37 npaktuku. J[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
y4€HBIN, IEAArOT U IPaXAaHUH
KonTponbnas pabora Ne4 o
58 teMe «CTpoeHue aToma. bubmiorexa LIOK
N HMIOCKAS CBA3ED https://m.edsoo.ru/00adb33c
59 DNEeKTPOOTPULIATEIBHOCTh bubmmoreka [IOK
ATOMOB XMMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adb486
60 ['omoBast kKoHTpOJIBHAS paboTa E:;IIZJ:I/I;I;.T;I;?)SH?/I;Oadaa b8
bubnuoreka [JOK
61 Monnas xumueckas cssb https://m.edsos.lm/OOadacM
& KoBaneHnTHas nonspHas bubnnorexa [IOK
XUMUUYECKAs CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasentnas HenossipHas bubnnorexa [IOK
XHMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Crenens, okncneHus https://m.edsos.lm/OOadae28
65 OKHCTUTENBHO- bubnuoteka [IOK
BOCCTaHOBHUTEJIbHBIEC PEAKIIMHU https://m.edsoo.ru/00adb076
66 OKHUCIUTENN U BOCCTAHOBUTEIN bubmorexa [IOK
https://m.edsoo.ru/00adb076
67 O06o01IeHne u cucTeMaTH3aIus bubmmorexa [JOK

3HaHUM 1Mo Teme «CTpoeHue

https://m.edsoo.ru/00ad9cb2
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aroma. XuMH4IecKas CBI3b»

68 O06o001eHNEe ¥ cCUCTeMaTH3 IS | bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOIT'PAMME
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9 KJIACC

Ne KoanuectBo 4yacoB
DJIeKTPOHHBIE
Jara uzyyenus
nu@pposbie
n | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero o0pa3oBare/ibHbIE
/ padoThI padoThI
pecypcsl
n
[lepuoauueckuii 3aKoH. bubnunorexa LIOK
[Iepnoanueckas cucreMa XUMHUYECKUX 1 https://m.edsoo.ru/00a
anemenToB /I. 1. Menaeneera db59e
3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB bubmunoreka LIOK
XUMUYECKHUX JJIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/00a
[EpUOA0B db6b6
bubmmorexa LIOK
Knaccudukanus u HoMeHkIaTypa
1 https://m.edsoo.ru/00a
HEOPTraHWYECKUX BEIECTB
P B db7e2
. but6mmoreka [JOK
Buabl XuMHUECKOU CBS3U U TUIIBI
. 1 https://m.edsoo.ru/00a
KPUCTAJUTMYECKUX PEHIETOK
P P dbac6
KonTpoabnas padora Nel no teme
«IToBTOpenue u yriayOiaeHne 3SHaHUI 1 1
OCHOBHBIX pa3J/IeNioB Kypca 8 Kiaccay
. bu6mmoreka [IOK
Knaccudukanmst XuMHYIeCKUX peaKIiui
1 https://m.edsoo.ru/00a
0 Pa3JIMYHBIM TTPU3HAKAM
P p dbcb0
IToHsATHE O CKOPOCTH XUMHUYECKOMN bubmuoreka [JOK
peakuuu. [IoHATHE 0 TOMOTEHHBIX U 1 https://m.edsoo.ru/00a
TeTEPOreHHBIX pEeaKIHIX dbe9a
[IoHATHE 0 XUMUUYECKOM PaBHOBECHH. 1 Bbu6muotexa [LIOK
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@DakTOpPBI, BIUAIOIIKE HA CKOPOCTh
XUMUYECKON PEaKIUH U IT0JI0KEHHE
XUMHUYECKOIO PAaBHOBECHS

https://m.edsoo.ru/00a
dc28c

OKHCINTEIFHO-BOCCTAHOBUTEILHBIC

bubnunoreka LIOK

9 https://m.edsoo.ru/00a
peakiun dcade
Teopus dIEKTPOIUTUYECKON bubmuoreka [JOK
10 nuccoranuu. CUibHbIC B CTa0bie https://m.edsoo.ru/00a
DJIEKTPOJIUTHI dcd68
but6mmoreka [JOK
11 HoHHbIe ypaBHEHN peakui https://m.edsoo.ru/00a
dd448
XuUMHYECKHE CBOMCTBA KUCIIOT U but6mmoreka [IOK
12 OCHOBaHHH B CBETE MPEICTABIICHU 00 https://m.edsoo.ru/00a

BHGKTPOHHTHHGCKOﬁ Juccomuanmmumn

dd5ds8
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XuMHYECKUE CBOMCTBA COJICH B CBETE bubnunoreka LIOK
13 NpeCTaBICHUN 00 AITEKTPOITUTUIECKON https://m.edsoo.ru/00a
JUCCOLIMALIMH dd8b2
but6mmoreka [{OK
14 ITonsiTue o runponuse conei https://m.edsoo.ru/00a
dd9d4
bubmmorexa LIOK
15 | OO6oObiieHune U cucTeMaTru3alus 3HaHU’ https://m.edsoo.ru/00a
ddd12
b K
[TpakTrueckas pabota Ne 1. «Pemienune nommoreia O
16 https://m.edsoo.ru/00a
IKCIIEPUMEHTAIBHBIX 3a71a1) ddbfa
KonTponbnas padota Ne2 o teme Bubmuotrexa [JOK
17 | «DnexTponuTHyeckas JUCCOLUAIUS. https://m.edsoo.ru/00a
XUMHUECKHE PEAKIUU B PACTBOPAX» ddec0
13 OO0mas xapaKTEepPUCTHKA TAJIOTEHOB. bubnmnoreka [IOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00a
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xJiopa

ddfe?

XnopoBogopoa. ConsiHast KUCIIOTa,

bubnunoreka LIOK

19 XAMHYECKHUE CBOKCTBA, ITOJYyYCHHUE, https://m.edsoo.ru/00a
[IPUMEHEHHE del04
[TpakTrueckas padota Ne 2 o teme Bu6muotexa [JOK

20 «lTonyueHue coNsTHON KUCIIOTHI, https://m.edsoo.ru/00a
M3y4YCHUE €€ CBOUCTBY» de348
Boruncnenus no ypaBHeHUSIM Bbu6mmoteka [JOK

21 XUMHYECKUX PEaKInii, €CId OJMH U3 https://m.edsoo.ru/00a
pEeareHToB J1aH B N30BITKE de488

bubnnorexa [JOK
OO61mas xapakTepuCTHKa SJIEMEHTOB
22 VIA https://m.edsoo.ru/00a
- TIbI
Py de64a
AToTpomnHbie MOAU(DUKAIINH CEPHI. bubnmnorexa [JOK

23 Haxoxxnenue cepsl u €€ coeIMHEHUN B https://m.edsoo.ru/00a
npupoje. XMMUUECKUE CBOMCTBA Cepbl debda
CepoBoaopoj, ctpoeHue, GU3NIECKue u Bubmuoreia [JOK

24 p posL, P ’ https://m.edsoo.ru/00a
XUMHUYECKHUE CBOMCTBA

de802
Oxkcuapl cepsl. CepHas KMCIIOTA, but6mmoreka [{OK

25 ¢duznyecKkue u XuMHUIECKHe CBONCTBA, https://m.edsoo.ru/00a
MNPUMEHEHHE dea28
XVUMUYECKUE PeaKIINH, JeKAIIHE B
OCHOBE TPOMBIIIICHHOTO CIoco0a

. but6mmorekxa [IOK
MOJTYYCHUS] CEPHOU KUCIIOTHI.
26 https://m.edsoo.ru/00a
XUMHUYECKOE 3arpsA3HEHNE
. dec8a
OKPY’KaIoIle cpeibl COeTUMHEHUSIMU
cepsl
27 Brruncienue MaccoBOi 1OJIM BEIXOAA but6mmoreka [JOK
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IPOAYKTA peaKLuU

https://m.edsoo.ru/00a
dec8a

OO01m1ast XxapaKTEepPUCTHKA 3JIEMEHTOB

but6mmoreka [JOK
VA-rpynibl. A30T, paclipoCTpaHEHUE B
28 https://m.edsoo.ru/00a
npupoze, Gu3NIecKue 1 XUMHIECKUE
. deeab
CBOICTBa
AMMHak, ero pu3nIecKue u bubnmnorexa [JOK
29 XMMHYECKHUE CBOMCTBA, ITOJYYECHUE U https://m.edsoo.ru/00a
[IPUMEHEHHE dfoo4
[Tpaktuyeckas padora Ne 3 o Teme bubnuorexa [JOK
30 «IlonmydyeHre ammMuaka, U3y4eHHue ero https://m.edsoo.ru/00a
CBOMCTB» df180
N bubmuoreka [JOK
A30THas KUCIIOTa, €€ GU3NYECKUE U
31 . https://m.edsoo.ru/00a
XUMHUYECKHE CBONCTBA
CORHE CBO df306
Hcnonb30BaHne HUTPATOB U cOJEl
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX bubnmnoreka [JOK
32 | ynoOpenuil. XuMudeckoe 3arpsizHeHHe https://m.edsoo.ru/00a
OKpYKaroIleH cpelibl COEAUHEHUSIMU df518
azora
®docdop. Oxcua pochopa (V) u bubnmnoreka [JOK
33 dochopHas kucnota, pusnyeckue u https://m.edsoo.ru/00a
XUMHUYECKHUE CBOMCTBA, IOJIy4ECHUE di68a
34 Hcnonb3oBanue hochaTtoB B KayecTBe bubmuoteka [IOK
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MHUHEpaIbHBIX YA0OpeHUH. 3arps3HeHre
IPUPOIHON cpeapl hocharamu

https://m.edsoo.ru/00a
dfc20

bubmuorexa [JOK
VYriepoa, pactipocTpaHeHHE B IPUPOJIL,
35 - https://m.edsoo.ru/00a
bu3HYEeCKre U XUMHUYECKUE CBOMCTBA
dfd9c
Oxkcuapl yriaepojaa, ux Gpusndeckue u
N bubnunoreka LIOK
XUMUYECKHE CBOMCTBA. DKOJIOTHYECKUE
36 https://m.edsoo.ru/00a
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
dfebe
yriepozaa (IV)
bubnuoreka [{OK
37 YronbHasg KUCIIOTA U €€ COJIA https://m.edsoo.ru/00ae
006¢
[IpakTuueckas padota Ne 4 mo Teme
" bubmuoreka [IOK
[Tonyyenue yriaekucnoro rasa.
38 https://m.edsoo.ru/00ae
KauectBennast peakius Ha kapOOHAT- 007e
noH"
[lepBoHauanbHbIe MTOHATHS 00 bubmmoreka [JOK
39 OPraHMYECKHX BEIIECTBAX KaK O https://m.edsoo.ru/00ae

COCTMHEHUSX YTIIepo1a

054e
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bubmuorexa [JOK

40 | KpemHuii U €ro coeMHEHMS] https://m.edsoo.ru/00ae
080a
[TpakTrueckas padora Ne 5. Pemenue
bubnunoreka LIOK
9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe
41 . https://m.edsoo.ru/00ae
«Baxueime HeMeTalIbl U UX Obt2
COCIMHEHUS
KonTponbnas padota Ne3 o teme bubmmoreka [JOK
42 «Baxxuenme HeMeTauIbl ¥ UX https://m.edsoo.ru/00ae
COEIMHEHUS 0el8
OO0m1as xapakTEpPUCTHUKA XUMUYECKHUX
3JIEMEHTOB — METAJUIOB.
Merannuueckas CBA3b U bubmorexa HOK
43 https://m.edsoo.ru/00ae
MeTaJuInuecKasi KpucTajuindecKkas 1036
pemérka. PuU3n4ecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBONCTBA METAIIIIOB. bubmmoreka [IOK
44 DIEKTPOXUMUYCCKUN PSAJT HATIPSHKEHUN https://m.edsoo.ru/00ae
METAILIOB 1156
OO6m1re criocoObl MOTYYSHHUST METAIITIOB.
bubnmorexa LIOK
CnnaBbl. BeruucieHust o ypaBHEHUAM
45 N https://m.edsoo.ru/00ae
XUMUYECKHUX PEaKIIUid, ECITH OJIUH U3 1156
pEareHToB COACPKUT MPUMECH
but6mmoreka [JOK
46 [TonsiTHE O KOPPO3UU METAIIIIOB https://m.edsoo.ru/00ae
1278
bu6muoreka [IOK
47 [llenouHbIe METAILIBI 1

https://m.edsoo.ru/00ae
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14b2

but6mmoreka [JOK

48 OKCHUJIBI M TUAPOKCUIBI HATPUS U KAJTHS https://m.edsoo.ru/00ae
14b2
bubmuorexa [JOK
IlenouyHO3eMeIbHBIC METAJLTBI —
49 . N https://m.edsoo.ru/00ae
KaJIbIIMH U MarHui
15e8
bubnnorexa [JOK
50 Baxneime coetnHeHUs KAIbIU https://m.edsoo.ru/00ae
15e8
51 O00011IeHNE U CUCTEMAaTH3aLUs 3HAHUN
. N bubnnorexa [JOK
JKécTkocTh BOJBI M CITOCOOLI €€
52 https://m.edsoo.ru/00ae
yCTpaHeHUs 1386
[IpakTuueckas padota Ne 6 o Teme bubmuoteka [IOK
53 "XEcTKOCTh BOABI 1 METOOEI €€ https://m.edsoo.ru/00ae
ycTpaHeHus" lae8
bubmmorexa LIOK
54 ATOMUHNN https://m.edsoo.ru/00ae
1c64
. bubmmorexa LIOK
AMpoTepHbIe CBOMCTBA OKCHIA U
55 https:/m.edsoo.ru/00ae
THJIPOKCHIA Le64
but6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae
1d86
bubmmoteka LIOK
OKcubl, THAPOKCUABI U COJIM JKeJe3a
57 https://m.edsoo.ru/00ae

(IT) u xene3a (II1)

35e6
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58 O00011IeHNE U CHUCTEMAaTU3aLs 3HAHUIA
[TpakTuueckas padora Ne 7. Pemenue
but6mmoreka [IOK
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
59 . https://m.edsoo.ru/00ae
«Baxuenme MeTanIbl ¥ UX 3de8
COEIMHEHUA =
Brraucienus no ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, eCTH O1H 13
bubnuoreka [{OK
PEareHTOoB J1aH B U30BITKE WU
60 https://m.edsoo.ru/00ae
COJICPKUT MpUMeCH. Brraucienus 1750
MacCOBOH JI0JIM BBIXOJ[a MPOAYKTa
peaxuu
61 O00011IeHNE U CHUCTEMAaTU3alMs 3HAHUI
KonTponbnas padota Ne4 o teme
62 «BaxHelIne MeTaJIbI U NX
COEIMHEHUA
but6mmoreka [JOK
BemectBa 1 MaTepuansi B
63 . https://m.edsoo.ru/00ae
[MOBCEAHEBHOM XKU3HU YEIIOBEKA
350
but6mmoreka [JOK
XUMUYeCKOe 3arpsi3HEHNE
64 OKDVIKATOIEH COENLI https://m.edsoo.ru/00ae
py. 10 pen 4270
bubnmorexa LIOK
Ponb XuMuH B pelIeHNN SKOJIOTHISCKIX
65 5 https:/m.edsoo.1u/00ae
pooIeM
p 4270
but6mmorekxa [JOK
66 | T'omoBas KOHTpoOJIbHAsA paboTa https://m.edsoo.ru/00ae
0dOa
o Bubmuoreka IIOK
67 O00011IeHNE U CHUCTEMATU3ALUS 3HAHUINA 1

https://m.edsoo.ru/00a
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db33c

bubmuorexa [JOK
68 | O000LIEHHE ¥ cUCcTEMATH3ALMs 3HAHUI 1 https://m.edsoo.ru/00a
d9cb2
OBIIEE KOJIMYECTBO HACOBI1IO 68 5 7 8

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHMUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHATHUS»
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHATHUM: aTOM, MOJICKYJa,
XUMHYECKHM AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMEChH
(omHOpOIHAS U HEOTHOPOIHAS ), BaJICHTHOCTh, OTHOCUTEJIbHAS AaTOMHAS 1
MOJIEKYJIsIpHasE Macca, KOJMYECTBO BEIEeCTBA, MOJb, MOJSpHas Macca,
. MaccoBas JOJisi XHUMHYECKOTO DJIEMEHTa B COCIUHECHHH, MOJISIPHBIN
' 00BEM, XMMHYECKas peakius, KilacCu(PUKAIMs peakluii: peakiuu
COCIMHECHMS, PEAKIUU PA3JIO0KEHUS, PEAKINH 3aMEIEHUs, PEaKINU
oOMeHa, 9K30- ¥ SHIOTEPMHUYECKHE PEaKlUu, TEIUIOBOU 3(peKT peakiuu,
pacTBop, MaccoBas [J0Ji1 BelecTBa (MPOLIEHTHAs KOHILIEHTpalus) B
pacTtBope
- WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHATUH U
' MIPUMEHSATH ITU TIOHSTHS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI
13 WCIIONBb30BaTh XWMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBJICHHUS (HOpMyT
' BEILIECTB U YPABHEHUN XUMHUECKUX peaKni
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, TTOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO yUEHHUS, 3aKOHa ABOTa/IpO
1.5 OTIPEETSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX
16 KIaccu(UIMpOBaTh XUMHUYECKHE peakuuud (M0 4YHUCIy | COCTaBy
' YYaCTBYIOIINX B PeaKIIMH BEUIECTB, MO TEIIIOBOMY YD PEKTY)
17 BBIYHCIISATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJBSIPHYIO  MaccChl
' BEIIECTB
L BBIYHCTISATH MAaCCOBYIO JIONIF0 XHMHYECKOTO 3JeMeHTa 1o ¢opmye
' COETMHEHMUS,
1.9 BBIUUCIIATH MACCOBYIO JIOJIFO BELIECTBA B pacTBOpE
110 MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHUS — HAOIIOJCHUE,

HU3MepeHue, MOIETMPOBAHUE, SKCIIEPUMEHT (PEaTTbHBIN U MBICIICHHBIN )
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ITo Teme: «BakHeuMe IPEACTABUTENIM HEOPTAHUYECKUX BELIECTB

2.1

PACKPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSATHUH: OKCHJa, KuCJIoTa,

OCHOBAaHUE, COJIb

2.2

OIpENEeNATh IPHUHAJICKHOCTh BEILECTB K OIPEACIIEHHOMY Kiaccy

coeanHeHui o popmynam

2.3

KJ'IaCCI/I(l)I/II_[I/IpOBaTB HEOPraHN4€CKHEC BCIICCTBA

24

XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK1ast OMHCAHNE npuMepaMu

MOJICKYIISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.5

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOKHOCTM NPOTEKAaHUS XUMHYECKHX IPEBPALLCHUN B

PAa3IMYHBIX YCIIOBHUAX

2.6

CIEAOBaTh  MpaBUJaM  [OJIb30BAHUS  XMMHYECKOM  MOCYAOM |
nabopaTopHBEIM 00OPYJOBaHWEM, a TakKe MpaBuiIaM oOOpalleHus C
BEIIECTBAMM B COOTBETCTBHUM C HWHCTPYKIUSMU IO BBIIOJIHEHUIO
Na0OpaTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYyYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BeEmIeCTB (BOIOpPOAAa W KHCIOpPOJa), MPUTOTOBICHUIO
pacTBOpPOB C ONMPEAECIEHHON MAacCOBOM JI0JIE€H pacTBOPEHHOTO BEIIECTBA,
MJAHUPOBaTh W MPOBOAUTH  XUMUYECKHE  SKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIIOT C TTOMOIILI0 HHIUKATOPOB

(;1rakmyc, peHondTanenH, METUIOPaHX U IPYTHe)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pPEaKIIUA

[Io Teme: «llepmonnueckun 3axkoH U llepuomnueckas cucrema
xumudecknx odmemeHtoB  JI. W. MenneneeBa. CTpoeHue aromoB.

Xumudeckas cBa3b. OKHUCINTEILHO-BOCCTAHOBUTEILHBIC pCakunuun»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX IIOHATHH: SAPO aroMma,
JJNIEKTPOHHBIA CJIOM aToma, aromMHas opOuTanb, paadyc aToma,
XUMUYECKass CBs3b, IIOJIAPHAas U HENOJIIPHAs KOBAJIECHTHAs CBs3b,
QJICKTPOOTPUIATCIIBHOCTE, HOHHAA CBA3b, HOH, KaTUOH, aHWOH, CTCIICHDb

OKHUCJICHHUA

32

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHUYCCKUE DJICMCHTHI

33

ONMKCHIBATh M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguueckoii
CUCTEMbl XMMHMUYECKHUX DJJIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas

noarpymnma (Arpymnma)» u «mobouynas noarpymnmna (brpymma)y, «vaneie» u
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«OOIBIITNEY TTIEPHOIBI
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packpbiBath cMmbicn  llepuogmueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHHE MEPHOJUYECKON 3aBHCHUMOCTH CBOMCTB

XMMHYECKHX DJIEMEHTOB OT UX MOJIOXKEHHUS B [lepuoanyeckoi cucreme

3.5

COOTHOCHUTHL  00O3HAYCHHS, KOTOphIE  HUMEIOTCI B Tabnwmie
«Ilepuognyeckas cucteMa xuMuueckux 3yemeHToB J[.M. MenneneeBa» ¢
YUCJIOBBIMU  XapAaKTEPUCTHUKAMU  CTPOCHUSI aTOMOB  XHMMHUYECKHX
JJIEMEHTOB (COCTaB M 3aps] sapa, OOIIee YHUCIO DSIEKTPOHOB U

pacIpeieeHue UX 110 3JIEKTPOHHBIM CJI05IM)

3.6

OIIpCACIIATh CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHLIX COCAMHCHUAX

3.7

ONpeNeNATh BHJ XHMHUYECKOM CBSI3M (KOBaJlE€HTHass M HOHHas) B

HCOPraHNYCCKUX COCANMHCHUAX

9 KJIACC

Kon
NMpPOBEPAEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMUYECKAS] pEAKIUS

1.1

PaCKpbIBAT6  CMBICII  OCHOBHBIX  XHUMHWYCCKUX TIOHSTHMN: pacTBop,
QJICKTPOJIUTHI, HE3JICKTPOJINTHI, QJICKTPOJMUTHYCCKAd  AUCCoLMalus,
p€akuuu HMOHHOI'0 06M€Ha, KaTajJm3aTtop, XUMHYCCKOC PABHOBCCHC,
O6paTI/IMBIe nu HCO6paTI/IMBIe pcakuuu,
OKHUCJIMTCIIbHOBOCCTAHOBHUTCIIBHBIC pcakuunu, OKUCJIUTCIIb,
BOCCTaAaHOBHTCIIb, OKHCJICHUE u BOCCTAaHOBJICHUC, AJUIOTPOITHA,
aM(I)OTepHOCTL, XUMHUYCCKas CBA3b (KOBaJ'IGHTHa}I, HOHHAas,
MeTaJ'IJ'II/I'-IeCKaSI), KpuctajsliIndeCKas peméTKa, CIIJIaBBI, CKOpPOCTH

XUMHYECKOHN peaKkun

1.2

HUIUTIOCTPUPOBAThL B3aWMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHSATHUUA W

MNPUMCEHATH OTU MMOHATHA TP OIIMCAHHUU BEIIECCTB U UX npeBpameHHﬁ

1.3

COCTaBIATh YPAaBHEHUS DJEKTPOIMTHYECKOM JUCCOLMALUU  KHCIOT,
LIEJI0YEN U COJIEM, IIOJIHBIE M COKpALEHHBIE YPaBHEHHUs peakUui

HOHHOTrO OOMeHa

1.4

PaCKpbIBAaTh CYIIHOCTHh OKHUCIWUTCIBHO-BOCCTAHOBUTECIIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajaHca 3TUX PEeaKIuii

1.5

MIPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUYECKOM peakiuu
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Ilo Ttemam: «Hemerauibl M ux coeauHeHUsI» U «MeTamibl U HX

COCIUHCHUA»

2.1

XapaKTepU30BaTh (OMHUCHIBATH) OOMIME U CHEHU(PUICCKHEC XUMUUYECKHE
CBOWCTBA TMPOCTHIX M CIIOKHBIX BEIIECTB, MOJTBEPXKIAsi OIMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX W WOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX

XHUMHUYCCKUX pCaKHI/Iﬁ

2.2

COCTaBJIAATh YPAaBHCHUSA peaKuHﬁ, IMOATBCPKAAIOMIUX CYIHICCTBOBAHHUC

TeHETUYECKOM CBSI3U MECXKAY BCUHICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOTHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHMMOCTH OT UX CTPOCHMHA,
BO3MOXHOCTH IIPOTCKAHHA XHUMHUYCCKUX HpeBpaIHCHI/Iﬁ B Pa3JIMYHbIX

YCIOBHUAX

24

CI€AOBaTh  MpaBUJaM  IIOJb30BAaHHS  XUMHUYECKOM  MOCYAOM |
nabopaTopHbIM 000pYJOBaHHEM, a TaKXKe IMpaBWiIaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUH C MHCTPYKUUSMHU MO BBITOJTHEHUIO
mabOpaTOPHBIX XUMHYECKHX OIBITOB IO TOJYYCHHI0 M COOMPAHMIO

ra3o00pa3HbIX BEIECTB (AMMHUAKa U YIJIEKUCIIOTO ra3a)

2.5

MIPOBOJUTHL  pPEaKUUU, MOATBEP)KIAAIOLINE KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB: PacloO3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMu,
nonua, kapoonar, ¢pocdar, cunmkar, cyiabQar, THIPOKCUANOHbI, KATHOHBI
aMMOHUS, MOHBI M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUYECKHUX BEIIECTB

1o Teme: «XHUMHsI 1 OKpY’KaOLLAs CpENa»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHUYCCKHX TIOHSATHUH: HI[K BCIICCTBA,

KOppO3Usl METAJUIOB

32

MIPUMEHSTh OCHOBHBIE ONE€paIi MBICIUTEILHOMN AESITENbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHe, O00OOIIEHHE, CHUCTEeMaTU3aIMI0, BBISIBICHHE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3e — JUIsl M3YYEHHUs CBOWCTB BEIIECTB U
XUMHYECKHX PEAKIHM; €CTeCTBEHHOHAYYHbIE METOAbl IIO3HAHUSA —
HaOIt0/IeHne, U3MEpPEeHne, MOJIEINPOBAaHUE, SKCIEPUMEHT (pealbHbId U

MBICJIEHHBIH )



mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMeHT COlePKAHMS

1

HepBOHaanBHBIe XUMHWYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKAa. XHMMHS B CHCTEME HayK.
Tena u BemectBa. duU3nUeckre CBONCTBA BEIIECTB. ATPEraTHOE COCTOSHHE

BCIICCTB

1.2

ITonsaTue o MeTOmax MO3HAHUS B XMMUM. UHCTHIEC BEILIECTBA M CMECH. CnocoObl

PasaciICHUsA cMmecen

1.3

ATOMBI W MOJICKYIJIBI. Xumuuyeckue dneMeHTbl. CHMBOIBI  XUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO—MOJ’IeKy'HHpHOG Y4YCHUC

1.4

Xumnueckas popmyina. BalreHTHOCT aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHas ~ aTOMHasg — Macca.
OTtHocuTenbHAs MOJIEKYJIIPHAs Macca. MaccoBas 1011 XUMUYECKOT0 2JIEMEHTa

B COCIUMHCHNHA

1.5

KonnuectBo BemectBa. Monb. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M YHUCNIA CTPYKTYPHBIX €IOMHMI] BemiecTBa. Pacuérel mo dopmynam

XUMHYECKUX COCTUHEHUM

1.6

Pu3nYecKue U XUMUYECKHE SBICHUSA. XUMHUYECKas peakluus U €€ IMPU3HAKH.
3aKOH COXpaHEHUsl Macchl BellecTB. XuMudeckue ypaBHenus. Kiaccuduxanus

XUMHUYCCKUX peaKI_[I/Iﬁ (COCI[I/IHGHI/IH, Ppa3IOKCHU:, 3aMCIICHUA, O6MeHa)

1.7

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUECKOM TOCYI0H, C MpaBUiiaMu
paboTtel B Jaboparopuu U TpuéMamMu oOpamieHuss ¢ J1abopaToOpHBIM
o0opynoBaHUEM, H3yYeHHE U OMUCaHHe (HU3UYECKUX CBOMCTB 00pa3ioB
HEOPTaHWYECKUX BEIIeCTB, HaOMIoAcHWE (u3udecknx (TUTaBIEHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKeE, KUTICHHEe U KOHJCHCAIHs BOJBI) U
XUMHYECKHX  (TOPEHHE CBEYH, NPOKAJIMBAaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeNa C KHUCIOTOM) SBJICHWI, HAONIOJACHHE U OIHCAaHUE
MPU3HAKOB TPOTEKAHHWS XWMHWYCCKUX peakmui (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEpHON KHUCIOTHI C XJOPUAOM Oapus, pa3IoKEeHUE
ruapokcuaa meau(ll) mpu HarpeBanwu, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM
comu Meau(1l), m3yuenue cnocoOoOB pasziencHus cMeceil (C MOMOIIbI0 MarHUTa,
¢bunbTpoBaHUE, BBIIAPUBAHUEC, JAUCTHILUIAINSA, Xpomatorpadus), MpoBeICHUE

OYHCTKHU HOBapeHHOﬁ COJINn, HaGJIIOIIeHI/Ie " OIIMCAaHUC PC3YJIbTATOB MPOBCACHUA
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OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MaccChl, CO3JaHUE MOAEIEH

MOJIEKYI (IIapOCTEPIKHEBBIX )

Baxueimue IpEACTAaBUTCIIM HCOPraHMYCCKHUX BCILICCTB

2.1

Bo3gyx — cmecw raszoB. CocraB Bo3gyxa. Kuciopox — aneMeHT u mpocroe
BemlecTBo. Haxoxaenue kucinopona B mpupoze, pusMueckue U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue kuciaopoga. CrocoObr
NOJyYeHUs KHciIopoJa B Ja0opaTopuM M INpoMbIIUIeHHOCTH. Kpyrosopot

Kucnopoza B npupoje. O30H — ajutoTpoItHas MoIu(uKanus KUCIopoaa

22

TernoBoit 3¢ (hekT XUMUIECKOH peaknu, TEePMOXUMUYECKHE YPaBHEHHUS, 9K30-
U DHIOTEPMUYECKUE peaKMU. TOIIMBO: Yyroiab U METaH. 3arps3HEHUE BO3yXa,

YCUJICHUEC ITAPHUKOBOTO 3(1)(1)6KT8., pPa3pyUICHUC O30HOBOI'O CJIOA

23

Bonopon — anemeHT n npocroe Bemectso. Haxoxaenue Bogopoia B IpUpoJe,
¢usnvyeckne W XMMHYECKHE CBOWMCTBA, NMPUMEHEHHE, CIOCOOBI MOTYYCHUS.

Kucnorsl u conu

24

Mounsipabiii 00bEM ra3oB. Pacy€Tsl Mo XMMHUECKUM ypaBHEHUAM

2.5

®dusnyeckue cBoucTBa BoAbl. Boma kak  pactBopuTens. PacTBOpBI.
HacellienHble 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass n10ig  BellecTBa B pacTBOpe. XUMHMYECKHE CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie W B XKM3HU ueloBeka. KpyroBopor
BOJABl B TMpUpOJE. 3arps3HEHUE NPUPOAHBIX BoA. OxpaHa M OYHMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanmss Heopranmueckux coeaunenuid. Oxcuapl. Knaccuduxarus
OKCHJIOB: cojeoOpasyromiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHbIe) U
HecosieoOpa3yromue. HomeHnknarypa okxcuaoB. DPU3NYECKHe U XUMHUECKUE

CBOMCTBA OKCHJIOB. HOHy‘{eHI/IC OKCHI0B

2.7

OcnoBanus. Knaccudukanus ocHOBaHWI: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMi. PU3HUECKHE U XUMUYECKHE CBOMCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUN

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusmdeckue u
XUMHYECKHE cBOMCTBa KUCIOT. Psan aktuBHocTu MeTamioB H.H. bekerosa.

[TonydyeHue KuCiIoT

29

Comu. Homenkiarypa coneil. @U3MYECKHE U XUMHYECKHE CBOMCTBA COJIEH.

ITonyuyenue conen

2.10

I'eneTnueckas cBA3b MCKAY KJIaCCaMH HCOPTraHNYCCKUX COG,Z[I/IHeHI/Iﬁ



mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

2.11

XUMHUYECKUH  SKCIIEPUMEHT: KAayeCTBEHHOE  OIpENEeNIEHUEe  COJEpyKaHUS
KHUCJIOpOAa B BO3JyXe, IOJydyeHHEe, cOOMpaHHe, pacllo3HaBaHUE U M3Yy4YECHUE
CBOWCTB KHCJIOPO/a, HAOIIOAeHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
YCIIOBHSI BOBHUKHOBEHHUS M MPEKPALIEHUs TOpeHus (Ioxapa), 03HAKOMJIEHHE C
oOpa3laMi OKCHJIOB U ONHMCAHHE WX CBOICTB, MOJy4YeHHE, coOUpaHUe,
pacro3HaBaHME W HM3y4€HHME CBOMCTB BOIOpOJa (TOpEeHME), B3aMMOJAEHCTBHE
Bojopoaa ¢ okcuaom meau(ll) (Bo3aMoKHO HCTONB30BaHUE BUACOMATEPUATIOB),
HaOmofeHne oOpa3loB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBaHHE
0COOEHHOCTEM pacTBOpEHUs] BEIIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCCOBOM JOJIEW PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBHE BOABI C MeTaulaMd (HaTpUeM M KaJlbLUEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPUANIOB), ONPEACICHHE pacTBOPOB
KUCIOT M IIeJIOYed C IOMOUIbI0 HMHJMKATOPOB, HcCcieloBaHuE 00pas3loB
HEOPTraHMYECKUX BEUIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJCHHE W3MEHEHUS
OKpacKM HHIMKAaTOpOB B pacTBOpax KHUCIOT M INEJIOYed, H3ydeHue
B3aumojeiictBus okcuga menu(Il) ¢ pactBopoM cepHOM KHCIOTBHI, KHCIOT C
MeTaJulaMH, peakuil HeWTpaau3aluy, MojyyeHue HepacTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO MeTajyla JpYrdM U3 pacTBOpa COJIM, pEIICHHE
SKCHEPUMEHTAIbHBIX 3aJau 1Mo TeMme «BaxHelne Kiacchl HEOPraHUYECKUX

COETMHEHUN

IIepnonnueckuit 3akoH u [lepnoanueckas cucreMa XUMAYECKHUX JJIEMEHTOB
J.U. MenneneeBa. CtpoeHne aToMOB. XUMHYECKasi CBI3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBIC pCAKITUN

3.1

[lepBpie TOMBITKA KIACCU(PUKALUKA XUMHUYECKUX dJeMeHTOB. [loHsTHEe O
TPYIIax CXOJHBIX JJIEMEHTOB (IIEJTOYHBIE U IEIOYHO3EMEIbHBIC METaJLIbI,
raJloTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHIbI

32

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMHIeCKux dsemMeHToB 1. 1.
Meneneena. KopoTkonepuonnas )51 JUTMHHOTIEPUOIHAS bopMbI
[lepuonnueckot cucrembl xumuueckux dnemMeHtoB J[.M. Menneneesa.
[Iepuonsr u rpynmbel. OU3NYECKHA CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB

Nepuojia U TPyIIbl 3JIeMEHTa

3.3

Crpoenne aromoB. CoctaB aromHbIX saep. M3oronsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aroMOB TeEpBbIX 20 XMMHUYECKHX JIIEMEHTOB

IIepnonnueckoii cucrems! [I.1. MenneneeBa. XapakTepuCTUKa XMMHYECKOIO
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3JIEMEHTA M0 ero noJjioxkeHuro B [lepuoauueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHSI paJnyca aToOMOB XHMMHYECKUX JJIEMEHTOB,
METAJIMYECKMX M HEMETaNIMYeCKUX CBOWCTB IO TpyNIaM U IEpHOJaM.
3nauenue Ilepuogmueckoro 3akona u Ilepuoanyueckoil CUCTEMbl XUMHUYECKHX
3JIEMEHTOB ISl pa3BUTUsl Hayku U npaktuku. J.W. MenxaeneeB — y4€HbIl U

rPAKJaHUH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (MOdsipHasi ¥ HEMOJIApHAs) — CBS3b.

9J'IeKTp00TpI/II_[aTeJ'IBHOCTB XAMHYECKHX dJIeMeHTOB. loHHAs CBA3h

3.6

Crenenpb okuciacHus. OKHCINTEIIFHOBOCCTAHOBUTEIIHHEIC peaKkuru. HpOII@CCI:I

OKHCJICHMS U BOCCTAHOBJICHUA. OKUCIIMTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUI JKCHEPUMEHT: H3Y4YeHHE 00paslioB BEIIECTB METANIOB U
HEMCTAJJIOB, BSaHMOHeﬁCTBHG THAPOKCHUIA IUHKAa C paCTBOpaMu KHUCIOT H
LIEJIOYEH, MPOBENCHUE OIBITOB, WIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEBHBIX PeaKlnii (TOpeHue, peakiiuu pa3IoKeHUs, COSIUHECHMS )

9 KITACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA

BemecTBo 1 xumnueckas peakuus. [lopropenue

1.1

[Iepnonnueckuit 3akoH. [leprnoguyeckas cucrema XuMu4eckux anemMeHTos J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPHUOAOB, Kajaus, KaJIbLUSI U UX
COCIMHEHUI B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckon

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBSI3M. THINBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOW PEIETKU
1 BUJA XUMHUUYECKOoU CBsi3M. Kitaccudukanusi 1 HOMEHKIaTypa HEOPTaHUIECKUX
BellleCTB (MEXIyHApOAHAas U TpUBHaJIbHAs). XMMHUYECKUE CBOICTBA BEILECTB,
OTHOCSIIIMXCA K pa3IMYHbIM  KJaccaM HEOPraHMYECKHUX COCIMHEHUH,

IFCHECTUYCCKAA CBSA3b HCOPraHUYCCKHUX BCIICCTB

1.3

Knaccuukanus XuMHUYECKHX peakiMi 1Mo pa3IudHbIM MpU3HaKaM (110 YHCITy U
COCTaBy Yy4YacTBYIOIIMX B PEaKLMU BEIIECTB, MO TEMIOBOMY 3(PQexTy, Mo
M3MEHEHMIO CTENeHEH OKHCICHHMS XMMHYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 YYacTUIO KaTaau3aTopa). OK30- M JHIOTEPMUYECKHE  PpEaKIHH,

TEPMOXUMHYECKHUE YpaBHEHUS. [IOHATHE O CKOPOCTH XMMUUYECKON peaKuu
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1.4

[Tonatue 06 0OpaTUMBIX M HEOOPATHMBIX XMMHUECKUX peakuusx. [loHstue o
TOMOT€HHBIX U Fe€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@aKTopbl, BIUAIOIIME HAa CKOPOCTh XUMHUECKOW pEaKkIHU U TOJOKEHHE

XUMHNYCCKOT'O PaBHOBCCHA

1.5

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuud. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PpPEAKLUl C HCHOJIb30BAHUEM METO/A

ANEKTPOHHOTO Oaanca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PAa3JIMUYHBIMU BHUJIAMU
xumuueckon cBsa3u. Ctenenb quccouuanuu. CUIIbHBIE U clla0ble SJIEKTPOIUTHI.
Peakiuu nonHoro obmeHa. YcioBHs MPOTEKaHUS peaklMii HOHHOTO OOMEHa,
MOJIHBIE U COKpAUIEHHbIE HMOHHBIE ypaBHEHMs peakuuil. CBONCTBa KHCIIOT,
OCHOBaHMN U COJIEM B CBETE MPEACTaBICHUNA 00 3IIEKTPOIUTHUECKON

nuccounanuu. KauecTBeHHbIe peakuuu Ha HOHBL. [loHsATHE O TMApPOIU3E CoNen

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISIMH KPHUCTALIMYECKHX
pEeIIETOK HEOPraHWYECKHUX BEIIECTB — METAJIOB U HEMEeTalsioB (rpadura u
arMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATpHsl); UCCIEJOBAHHE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOW peakUuu OT BO3AECUCTBUSA pa3IUYHbIX (PAKTOPOB;
WCCIIEIOBAaHNE  DIIEKTPOMPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIMAIIMN  KHCIIOT, IMIEJoYed M cojied (BO3MOXKHO HCITOJIb30BAaHUE
BUJICOMATEPHANIOB); TPOBEACHHE OMNBITOB, WIUIIOCTPUPYIOMIUX MPHU3HAKU
MPOTEKAHUS PEeaKlMii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajKa, BhIJIEICHUE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, HILTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEITHHO-
BOCCTAaHOBUTEJIbHBIX peaKklIUi (FOpeHHEe, Peakluu DPa3JIoKEeHUs, COeIUHEHUs);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAU€CTBEHHBIX PEaKITHiA

Ha WOHBI; pCHICHHUEC SKCIICPUMCHTAJIbHBIX 3aJiad

HemeTamisl 1 UX COeAUHEHUS

2.1

OOmiast  XxapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHs AaTOMOB,
XapakTepHble creneHu okucienus. CtpoeHne u pusnueckue cBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHUMHUYECKHE CBOMCTBA Ha IpUMeEpe XJopa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlIaMH, IIeao4aMu). XJIOPOBOAOPO.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, IIOJIy4eHHE, IpuMeHeHue. JleiicTBue
XJIOpPa M XJIOPOBOJOPOJA HA OPraHM3M 4eJIOBeKa. BakHeilmme XJIOpuasl U UX

HaxO0’KJICHHUE B MIPUPOJIC
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2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHU okucieHus. CTpoeHue u pusnueckue cBoicTBa
MPOCTBIX BEUIECTB — KHUCIOpOJAa M CEpbl. AJUIOTPONHBIE MOIU(DUKAIIH
KHUCJIOpOAa U cepbl. XUMHUYEcCKHe cBoicTBa cepbl. CepoBOJIOpPOJ, CTPOEHUE,
¢usnyeckne W XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl Kak MPEICTaBUTENN
KHUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NYECKHEe M XUMHUYECKUE CBOMCTBa
(oOmue Kak MpencTaBUTENs Kiacca KUCIOT U cnenuduyeckue). XuMHUUECKUE
peakiuy, JISKAIUe B OCHOBE NPOMBIIIIEHHOIO crnoco0a MOJIy4eHHs! CEpHOi
kuciothl. Ilpumenenne. Conu cepHOW KHMCIOTHI, KaUeCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUH B MPHUPOJE. XUMHUECKOE
3arps3HEHUE OKpY’Karolled cpelbl COSAMHEHUSMU cepbl (KUCIOTHBIE IOXKIH,

3arpsA3HCHUC BO3QyXa U BOI[OéMOB), CII0COOBI €r0 MMpCaAOTBPAICHUSA

23

OOmiast xapakTepucThuka 51eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIIEHU. A30T, PaCIPOCTPAHEHUE B IIPUPOJIE,
¢dbusznueckrue U XuMHYecKue cBoiicTBa. KpyroBopot a3zora B nmpupojie. AMMHUAK,
ero (hu3MYecKne W XMMHYECKHE CBOKMCTBA, MOJy4YeHHWEe M npuMmeHeHnue. Conu
aMMOHHUSA, UX (U3NYECKUE M XUMHYECKHE CBOWCTBA, MPUMEHEHHE.
KadectBenHnasi peakiiusi Ha MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ TOJy4YEeHHE,
¢dbuznueckue W XUMHUYECKHE CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcmonp3oBaHHE HUTPATOB M COJIEH aMMOHUS B
KauecTBE MHHEPANbHBIX yI0OpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpenbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JTOXKIH, 3arPSI3HEHUE BO3/IyXa, MOYBBI

1 BOJIOEMOB)

24

®ocdop, amnorponusle Mogudukanuu docdopa, pusnyeckrne U XUMUYECKHE
ceorictBa. Oxcupa dochopa(V) u  dochopnas kucnora, Qusudeckue u
XMMUYECKHE CBOMCTBa, mNoiydyeHue. Mcmombp3oBanue ¢ochaToB B KauecTBe

MUHEPAJIBHBIX YI00peHuit

25

OO6mass xapaktepuctuka »yeMeHTOoB I[VA-rpynmbl. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. YTIJepoJ, aUIOTPOIHbIE
Moau(dUKaIK, paclpocTpaHeHHe B MpUpoje, (PU3MYeckrne U XUMHUYECKHE
cBoiictBa. Azacopomusi. Kpyrosopot yriepoaa B mpuponae. Okcuabl yriiepoaa,
UX (U3NYECKUE M XUMHUYECKHE CBOWCTBA, NEHCTBHME HAa JKUBBIE OPTaHU3MBI,
MOJIy4eHUE U MPUMEHEHHUE. DKOJIOTMYecKrue MpoOIeMbl, CBI3aHHBIE C OKCHJIOM
yraepona(IV); rumore3a Tn00anbHOrO MOTETUICHUS KIWMaTa; MapHUKOBBIN
addexr. VrompHas kuciota u €€ ColnM, uX (PU3NUECKHE W XUMHUYECKHE

CBOICTBa, MoiydyeHHe U npuMmeHeHue. KadecTBeHHas peakuus Ha KapOoHArt-
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noHnl. Mcmonp3oBanue Kap60HaTOB B 6LITy, MCIUIUHEC, MMPOMBINUICHHOCTU U

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHauanpHbIe MOHATHS 00 OPraHWYECKUX BEIECTBAX KaK O COCTMHEHUSIX
yriepona (MeTaH, ATaH, JTWIIEH, AaleTHJICH, 3TaHOJ, TJHUIEPHH, YKCYCHas
kuciora). Mx cocraB M xumuueckoe crpoeHue. llonstue o Ouomormuecku
BO)XHBIX BEIECTBAX: JXHpaxX, OENKax, YIJIeBOJaX — M HUX PONU B JKH3HU
4yenoBeka. MarepuaabHOe E€IWHCTBO OpPraHMYECKUX M HEOPraHW4eCKuX

COETMHEHUN

2.7

Kpemuuii, ero ¢Qusnueckne # XHMHUYECKHE CBOWCTBA, TMOJNY4YCHHUE U
npuMenenue. CoenuHeHus KpemMHUsi B mpupoje. OO0mue npeacraBieHus 00
okcuae kpemMuusA(IV) u xpemuueBoi kucinore. CHIMKATHI, UX KCIOJIb30BaHKE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHEHTIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. I[IpobimeMbl OGe3ormacHOro

HCITIOJIb30BAHHA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCGI{HGBHOﬁ KHN3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Y4YeHHE OOpa3LOB HEOPraHUYECKHUX BEILECTB,
CBOWCTB COJISHOM KMCJIOTBHI; MPOBEJICHHE KaYeCTBEHHBIX PEAKIMHA Ha XJIOpHUJ-
MOHBl U HaONIOJICHWE MPU3HAKOB MX MPOTEKAaHHUS; OIBITHI, OTPaXKaroIllue
¢u3nyeckue U XMMUYECKHE CBOMCTBA raJIOTEHOB U UX COEIUHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C O0pa3laMH XJIOPHJIOB
(rajoreHN1I0B); O3HAaKOMJICHME C oOpa3uamu cepbl M €€ COeIMHEHHSIMU
(BO3MOKHO  HCIIOJIb30BAaHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
o0yIJIMBaHUs caxapa IOoJ JeHCTBUEM KOHILIEHTPUPOBAHHON CEpHOW KHUCIOTHI,
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBiI€HHOW CEpHOIl KHUCIIOTHI, MPOBEICHUE
KayeCTBEHHONW peakuuud Ha Ccynb(ar-HoH U HaONMI0JeHHe Tpu3HaKa eé
MIPOTEKAaHUS; O3HAKOMJIEHUE ¢ (PU3NYECKHUMH CBOIICTBaMH a30Ta, ¢pocdopa u ux
COeMHEHUI (BO3MOXKHO HCHOJb30BAHUE BHUJIEOMATEpUAIOB), o0Opa3Lamu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; MOTyIeHUE, COOMPaHe, pacliO3HABaHUE U
U3Y4YEHHE CBOICTB aMMHaKa; IPOBEJCHHE KAauyeCTBEHHBIX pEakUuil Ha HOH
aMMOHUA U ¢docdaT-uOH M HU3YYEHHE NPU3HAKOB MX MPOTEKaHUS,
B3aMMOJICIICTBUE KOHLIECHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJBIO (BO3MOXKHO
UCIIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3YyUYE€HHE MOJENEeH KPUCTAUTMUECKUX
pemérok anmMmasa, rpaduta, (QyJIepeHa; O3HAKOMIEHHE C IPOIECCOM
azicopOLIMM PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONHCTBOM
MPOTHBOra3a; MOJy4YeHUE, COOMpaHHe, paclio3HaBaHHE M U3yYCHHE CBOMCTB
YIJIEKUCIOrO Ta3a; IPOBEIEHHE KAauyeCTBEHHBIX pPEAaKUMH Ha KapOoHAT- U

CUJIMKAT-UOHbI W H3YUCHUC IIPH3HAKOB HX IMPOTCKAHHA, O3HAKOMIICHHE C
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HpO,Z[yKI.[PICfI CUJIMKATHOM OPOMBINIJICHHOCTH; PCHICHUC JSKCIICPHUMCHTAJIBHBIX

3a71a4 o TeMe «BaxHelIne HeMETAJUIbl U UX COEUHEHUY

MeTtamisl 1 BX COCIMHCHUA

3.1

OO0mas xapaKTepUCTUKa XUMUYECKHIX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
nojoxxenus B llepuoamyeckoid cucreme xXumuueckux dieMeHtoB JI.U.
MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTamioB. Meramuinueckas CBA3b U
MeTaJUTM4ecKasi KpUCTaUIMUecKas pemeérka. ODIJICKTPOXUMUYECKUA  Psilt

HaIpsHKEHUN METAJIIIOB

32

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0ImuMe crocoObl MOIy4eHUs
MmeTaiioB. [ToHsTHE 0 KOPPO3UK METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Kopposun. Cruiasl (CTajib, YyT'yH, JIOPATIOMHHAN, OpOH3a) U UX IPUMEHEHHE B

OBITY U TIPOMBIILICHHOCTH

33

lenouynsle MeTamibl: moyiokeHue B [lepuoguyeckoll cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUabI 1
THUAPOKCUABI HATpUA W KaJiusd. HpI/IMeHeHI/IC MISCJIOYHBIX MCTAJUIOB H HUX

COETMHEHUN

34

IIlemoyHoO3eMeNbHBICE  METAMJIbl MarHuid W KaJbI[Ui: TIOJOXXEHHE B
[Tepuoanueckont cucreme xumMuueckux 3iemMeHToB [[.M. Menaeneesa; ctpoenue
WX aTOMOB; HaxoXXJeHue B npupoje. Pu3nyeckue M XUMHUYECKHE CBOMCTBA
Marausi ¥ Kajblus. Bakneimme coeanHeHUs KanbIus (OKCUI, THUIAPOKCHUI,

conu). XKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHUI: ToJIOKEeHUE B Ileproanyeckoil cucTeMe XMMHUYECKHX JIEMEHTOB
J.1. Menneneesa; cTpoeHUE aTOMa; HAXOXACHHWE B mpupone. Pusznueckue u
XMMHUYECKHE CBOWCTBA allfOMUHUS. AM(OTEpHbIE CBOICTBA OKCH/A U THIPOKCUIA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuognueckoil cucreme xuMmuueckux annementos J1.1.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXKIECHWE B mpupone. Du3nmyeckue u
XUMHUYECKHE CBOMCTBa >kene3a. OKcuubl, TUApoKcuasl U conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTyUYEHHUE

3.7

XHUMHYECKUH DKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMi METaUIOB U CIUIaBOB,
X (pU3MYEeCKMMH CBOWCTBAMHU; W3YYCHHE PE3YyJIbTaTOB KOPPO3HH METAJIOB
(BO3MOXHO WCIIOJIh30BaHNE BHJICOMATEPHAIIOB), 0COOeHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJbLMsl W HATpUs C BOJOM  (BO3MOXHO

WCIIOIb30BaHUE BUICOMATEPHAIIOB); HMCCICIOBAHUE CBOMCTB >KECTKOW BOJBI;
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mpolecca TOPEHHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCHOJB30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHUS KAaUEeCTBEHHBIX pEaKUUi HA MOHBI
(maraus, xanbius, adtoMunus, nuHka, skenesa(ll) u xenmesza(lll), menu(Il);
HaOJI0/IeHNE U OMKMCAaHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMH HaTpus,
Kaiuss ¥ Kainblusgd  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJICOMATEpPHUAIIOB);
uccienoBaHre aM(QOTEpPHBIX CBOWCTB THAPOKCHAA aJOMUHUS U THIPOKCHIIA
LIMHKA; PEIICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHele MeTamibl U

nX COCAUHCHUS)

XuMus u OKpYyzKaroias cpeaa

4.1

Hosble maTepuasibl U TexHosoruu. BelecrBa U Marepualbl B IIOBCEIHEBHOU
JKU3HM 4YelloBeKa. XUMUs U 310pOBbe. be3onacHoe UCIOab30BaHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomb OpU XMMHUYECKHX OXKOTax U

OTpaBJICHUSX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxkatomen cpeasl [1IK. Poias Xxumun B penieHun 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble UCTOYHUKU YIIIEBOAOPOJIOB (Yroyib, MPUPOIHBIA Ta3, HEPTh),

MPOAYKTHI X MepepabOTKH, UX POJIb B OBITY U TPOMBIIIIIEHHOCTH

4.3

XUMUYECKUI 3KCIIEPUMEHT: U3yUeHHEe 00pa3lioB MaTepuayoB (CTEKIIO, CILIaBbI

MCTAJJIOB, ITOJIMMEPHLIC MaTepI/IaJ'IBI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBepPSIEMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaAHMSA K NPeAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3zoBanust Ha ocHoBe PT'OC

1

[IpencraBnenue:

1.1

O TI03HABA€MOCTH SBJIICHUH opupoabl, IIOHHMAHUEC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak o0acTu COBpPCMECHHOI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAaA O6H.I€I7I KYJIbTYPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBCKA B YCJIOBHAX COBPCMCHHOI'O O6IIICCTBa;

IIOHUMAaHHEC MECTAa XUMHHU CPCIU NPYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHBbIX MCTOAAX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HU3YUYCHUSA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJB30BAaTh MOACIN PIRIEC

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax npodeccuoHaTBHOMN NEATEHHOCTH, CBI3aHHBIX C XUMUEH U
COBPECMCHHBIMU TEXHOJOTUAMHU, OCHOBAHHBIMMW Ha OOCTHXXCHUAX
XUMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeil Oyayuieil npodecCuoHaIbHON NesSTEIbHOCTH
U ClieNaTh OCO3HAHHBIM BBIOOp XMMHHU Kak MPOQHUIBLHOIO HpeaMeTa

MIpH [IepeX0/ie Ha YPOBEHb CPEeIHEro 00IIero 00pa3oBaHus

Bianenne cucremMoil XMMHUYECKMX 3HAaHMM W YMEHHE NPHUMEHATH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

2.1

BaOXHEHITNE XUMHYECKHE TIOHATHUS: XWUMHUYECKHH JJIEMEHT, AaTOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIOKHOE BELIECTBO, OJAHOPOJIHAS U
HEOJHOPOJHAs CMECh, OTHOCHTEIBHBIC aTOMHAs WM MOJCKYJsIpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAas Macca, MOJIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb (CpemHsisi), XMUMHUYECKas
peakiys, peakUH COCIMHEHHUS, DPEaKLUU pa3loKEHUs, peaKkluu
3aMENICHHs, Peakluu OOMEHa, TeIUIOBON A(D(EeKT peakiuu, dK30- U
SHIOTEPMHUECKUE PEAKLUH, PACTBOP, MaccoBasi IO XUMUYECKOTO
3JIEeMEHTa B COeIMHEHUH, MacCOBas J10JIA U MPOLIEHTHAs: KOHIICHTPAIHs
BEIIIECTBA B PACTBOPE, SIIPO aTOMA, HJIEKTPOHHBIH CII0i aTOMa, aTOMHAs

opOuTanb, pamdyc aroMa, BAJIGHTHOCTb, CTENEHb OKHCIICHHUS,
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XMMHUYECKast CBSA3b, HIIEKTPOOTPULIATEIBHOCTS, MOJISIPHAs U HETIONISIpHAs
KOBAJICHTHAass  CBS3b, MOHHAS  CBA3b, METAJUIMYECKash  CBA3b,
KpUCTAJUIMYECKass pemérka (aroMHas, WOHHAs, METAJTHYEcKasi,
MOJIEKYJISIpHAs), MUOH, KaTHOH, aHUOH, JJIEKTPOJUT U HEIIEKTPOIIUT,
NEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKUUH,  OKHCIHTEIb U
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIEHUE, 3JIEKTPOIH3,
XMMHAYECKOE paBHOBecHE, OOpaTMMble W HEOOpaTUMbIE pPEaKIIUH,
CKOPOCTh XHMMHYECKOW peakiuu, kKarammuzatop, IIJIK, xoppozus

MCTaAJIJIOB, CIIJIaBBbI

22

OCHOBOIIOJIAraloNIMe 3aKOHbl XHMMHH: 3aKOH COXPaHEHHs MaccChl,
nepuoguueckuii  3akoH J(J. MeHnneneeBa, 3aKOH IIOCTOSIHCTBA

COCTaBa, 3aKOH ABoraz[po

23

TCOpHUH XHUMHUH: ATOMHO-MOJICKYJISIpHAasA TCOpuUs, TCOpHUAa

BHGKTpOHHTquCKOﬁ Jucconuannmn

Brnanenune ocHOBaMH XUMUYECKOW IPAaMOTHOCTH, BKJIFOYAKOLIEH:

3.1

YMEHHE MPAaBUIIBHO UCIIOIB30BATh N3YUEHHBIE BEIIECTBA U MaTEPHAIBI
(B TOM wuyuclie MMHEpaJbHbIE YIOOpEHHs, MeTaUlbl M CIUIaBBI,
MPOAYKTHl TEpepadOTKA MPUPOIHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yras, mpupoAHoro rasa, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TOHWMAaHHWE 3HAYEHHUS JKHPOB, OEJIKOB, YTIIIEBOJIOB
JUIs OpraHKW3Ma YelloBeKa; yMeHHe MPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKUX HNPOLCCCOB HA OpPraHuU3M 4YCJIOBCKA W OKPYKAIOUIYIO

MIPUPOHYIO CPEY

32

YMCHHUEC HUHTCTPUPOBATH XUMHUYCCKUC 3HAHHUA CO 3HAHUSAMU APYTrUX

y4eOHBIX TPEIMETOB

3.3

HaJM4ue OmNbITa paboThl C Pa3NUYHBIMU HCTOYHUKAMH HH(OpMAIH
[0 XUMUM (Hay4yHas M Hay4dyHO-TIONYJSpHAsl JUTepaTypa, CIOBapH,

CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh PIH(bOpMaI_[I/IIO 0 BfIIECCTBax, HX
IpEBpPALICHUAX n MMPAKTUYICCKOM MPUMCHCHUUN n YMCHUC

HCIOJb30BaTh €€ JJIs pEeicHuA yqe6HO-H03HaBaTCHBHLIX 3aJa4

BrnageHue ocHOBaMHM TNOHATUHHOTO amnmapara U CHMBOJUYECKOTO
A3bIKa XUMHUH U COCTaBJICHUS (OPMYJI HEOPraHUYECKUX BEIIECTB,

YpAaBHEHUNA  XUMHUYECKUX  pPEAKIUWA;  OCHOBAMU  XHMHYECKOM
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HomeHknarypsl (IUPAC u TpuBnanbHOIN)

YMeHue oOBSACHATH CBsI3b MOJOXKEHHs 3JeMmeHTa B Ilepuonnyeckoit

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKAMH CTPOCHHS aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB HW 3apsi sapa, oOIee YuciIo
ANEKTPOHOB), PpaCHpEeICHUEM 3JEKTPOHOB [0 SHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KATHS U KATBIIUS
[IpencraBinenre 0  MEPUOAMYECKONM  3aBUCHMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (paauyc aroma, 3JEeKTPOOTPUIIATEITHHOCTH),

6 MPOCTBIX W CIOXKHBIX BEHIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepmonnueckoit cucremMe (B MaybIX TMepuUofax MW TJABHBIX
MOATPYIIAax) U AJIEKTPOHHOTO CTPOSHUS aToMa

7 YMeHue KinaccupuIUpoBaTh:

7.1 XUMHYECKHE IIEMEHTHI

7.2 HEOpraHMYECKUE BEIIEeCTBA

7.3 XUMHUYECKHE PEaKLIUU

8 YMeHue onpenensTs:

g1 BaJICHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKUX DIIEMEHTOB, 3apsi

. HOHa

%o BHJl XHUMHYECKOH CBSI3M WM THI KPUCTALIUYCCKOH CTPYKTYpHI B

. COCIMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEIMIECTB (KUCIOT, OCHOBAHUIA)

8.4 OKHCITUTENh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh PU3NIECKUE U XUMUUYECKUE CBOICTBA:
MPOCTBIX BEHIECTB (KHUCIOPOJ, O30H, BOAOPOJ, rpadur, ammas,

9.1 KpeMmHHH, a30T, (ochop, cepa, Xiop, HATpHil, Kaluld, MarHuw,
KaJIbITMH, A TFOMUHHM, KEJIe30)
CIIOKHBIX BEIIECTB, B TOM UHCJIE€ WX BOJHBIX pPacTBOPOB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIPOKCHJIBI

92 metaioB [-IIA rpynn, amromunus, menu (II), uunka, xeneza (II u

' I11), oxcunpr yraepona (I u IV), kpemuns (IV), azota u dhochopa (111
u V), ceppi (IV u VI), cepHucras, cepHas, a30THUCTas, a30THa,
dbocdopHas, yronbHas, KpeMHHEBas! KUCIOTA U UX COJIH)

93 MPOTHO3UPOBATh W  XapaKTepuU3OBaTh  CBOWMCTBA  BEIIECTB B

3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUSA, IPUMCHCHHC BCILICCTB B
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3aBUCHMMOCTH OT UX CBOﬁCTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKHUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHLBIX YCIIOBHUAX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC U HOHHBIC YPaBHCHHA pCaKHHfI, B

10
TOM YHCIIC:
10.1 peakIuii HFOHHOTO oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
103 WUTIOCTPUPYIOIIUX ~ XMMHYECKHE CBOMCTBA M3YyYEHHBIX KIIACCOB
. (Tpymim) HeOpraHUYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMH
11 YMeHHe BBIYUCISTH (MPOBOJAUTH PACUETHI):
- OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO Macchl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUHN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHUSM XHMHUYECKHX PEAKIUH MU HAXOAUTh KOJIUYECTBO
' BelecTBa, 00BEM M MacCy peareHTOB WU MPOAYKTOB PEaKIHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHUsA  (HaOIIOJeHue,
91 M3MEpEeHUe, SKCIIEPUMEHT, MOICTTUPOBAHNE) MPU U3YUEHUHU BEIIECTB U
' XUMUYECKUX SIBJICHUHN; yMeHHE CGHOpPMYyIUpOBaTh MpOOIEMy H
MIPEJIOKUTH MYTH €€ peIIeHHs
1o 0e30macHOil pabOThl C XUMHYECKMMH BEIIECTBAMH, XHUMHUYECKOU
' MOCYAI0ON U TabOpaTOpPHBIM 000PYAOBaHHUEM
npaBuiaMy 0€301TacCHOTO 0OpaIEHUs C BEIIECTBAMH, UCIIOJIb3yEMbIMU
B TIOBCETHEBHOW KM3HU, TIPABUIIAMU MOBEACHUS B LIESIX cOepeKkeHuUs
123 30pOBbSl M OKPYXKAIOIIEH MNPUPOJHON Cpelbl; MOHMMAHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPECIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIEHUS M TPEAOTBPAIICHUS UX BPETHOTO
BO3ICHCTBUS
3 Hannume mpakTH4YeCKWX HABBIKOB TJIAHUPOBAHHUS U OCYIIECTBIICHUS
CJIEIYIOLIUX XUMUUYECKUX IKCIIEPUMEHTOB:
W3Y4YCHHE U ONMHCaHue PU3NUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE
13.1 ¢  (u3uveCKUMU U XUMHYSCKHUMHU SIBIICHUSIMU, OITBITHI,

WUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHHS XUMHUECKUX PEaKIHi
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13.2

U3y4eHHe CIIOCOOO0B pa3/ieNeHus cMecel

13.3

NOJIy4YE€HHE KHCJIOpOJa M M3Y4YE€HHE €ro CBOMCTB; IIOJy4EHUE
BOJIOPOJIa U U3YyUEHHE €ro CBOMCTB; IMOJY4YEHHUE YIVIEKUCIIOIO ras3a u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUEC aMMHAKa U U3YYCHHUC €TO CBOICTB

134

IIPUTOTOBIICHUE PACTBOPOB C OIPENEIEHHOM MAacCOBOM  JloJIed

paCTBopéHHOFO BCHICCTBA

13.5

IIPUMEHEHHE HUHAUKATOpOB (;1akmyca, METHJIOpaHKa U
(denondranenna) A ONpelneieHHs] XapaKTepa Cpelbl B pacTBOpax

KHCJIOT U LIET0YEN

13.6

WCCTIEOBAaHUE W OINMCAaHWE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHE B3aUMOACHCTBHSI KHCIOT C METaJIaMU,
OKCHUJAMH  METaJUIOB,  pPAacCTBOPUMBIMH M  HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHE OJHOrO MeTajyla JpYyrMM M3 pacTBOpa  COJH;
uccienoBaHue aM(OTEPHBIX CBOWCTB THIPOKCHIIOB AIIOMHHHS H

MUHKA

13.7

PCHICHUC SKCICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KIIACCHI
HCOPraHn4eCKux COCHHHGHHﬁ)}; «3J’I€K'I‘pOJ'II/ITI/IT-I€CKa$I
JAUCCOLIM AU, «Baxneiue HEMETalUIbl M HUX COCIMHCHMUA,

«BaxHelIe MeTaibl 1 UX COSIMHEHMS

13.8

XUMAYECKHE  OKCIIEPHUMEHTHI,  WJUTIOCTPUPYIOIIME  TPU3HAKU
MPOTEKaHMUs peaklii MOHHOro OOMeHa; KadeCTBEHHbIE PEaKlUu Ha
MPHUCYTCTBYIONIUE B BOJHBIX PACTBOPAaX HMOHBIL XJIOPUA-, OpPOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-,  CHIUKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHHS, MarHusl, KaJbIUs, aTFOMUHNS,

xenes3a (2+) u xenesa (3+), meau (2+), TMHKA

14

Ywmenue:

14.1

NpEACTaBIATL  PE3YyJIbTAThl 3KCIICPUMCHTA B (I)OpMC BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6.]'II/II_I U BBIBIIAAITH OMITUPHUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHABJIMBATb CBA3U MCKAY pPCaJIbHO Ha6J'IIO,Z[a€MI>IMI/I XHUMHUYCCKUMH
ABJICHUAMH U IpoHeCCaMiu, NPOUCXOJAINMHA B MaKpO- U MUKPOMHUPE,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hs BEIICCTB
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HEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHWHU

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKHUEC ITOHATHUA

1.1

Yucteie BemecTBa u cmecu. CriocoObl pa3aesieHus cMecen

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue 3ieMeHThl. CHMBOJIBI XHUMHUYECKHX

9JICMCHTOB. HpOCTHe 1 CJIOKHBIC BEIICCTBA.

1.3

XuMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUECKHX DJIEMEHTOB.

CrereHp OKUCIEHUS

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOocuTEeNnbHAsg aTOMHAas Macca.
OTtHocHuTEeIRHAS MOJICKYJISIpHAsE  Macca. MaccoBass [0JIS1 XHMHUYECKOIO

9JICMCHTa B COCIMHCHHUHN

1.5

KommyectBo BemecTBa. Monb. MomsipHast macca. MoJsipHBIi 00bEM Ta30B.

BzanMocss3n KOJIMYCCTBA, MACCHI K YKUCJIa CTPYKTYPHBIX CAWMHUILL BEIICCTBA

1.6

dusznyeckrue ¥ XUMUYSCKHUE SIBICHUS. XUMUYECKas peaknuus u eé IIPHU3HAKH.

3akoH COXPAaHCHUS MACChl BCUICCTB. XHUMHUYECKHE YpaBHCHHUA

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKHUX JJIEMEHTOB

J .. MenneneeBa. CTpoeHrne aTOMOB

2.1

Ilepnonnueckuil 3akoH. Ilepronnueckas cucreMa XMMHUYECKUX DJIEMEHTOB
.. Menneneesa. Ilepuoas! u rpynmsl. U3HYECKUNH CMBICI IOPSALKOBOIO

HOMEpa, HOMEPOB NIEpUOJia U I'PYyHIIbI 3JICMCHTA

22

Crpoenne atoMoB. CoctaB aToMHBIX siiep. M3oronsl. JnekTponsl. CTpoeHune
JNIEKTPOHHBIX 000JI04eK AaTOMOB TNepBbIX 20 XHUMHUYECKUX DIIEMEHTOB

[Iepuonnueckont cucremsl .M. MenzaeneeBa

23

3aKOHOMEPHOCTH B M3MEHEHUHM CBOWMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TPEX IIEPHOJIOB, KaJIns, KaJIbLIS (paauyca aTOMOB,
AIIEKTPOOTPHIIATEILHOCTH, METAJNTMYECKUX M HEMETAJUTMYECKUX CBOMCTB) U
UX COCAMHEHUH B COOTBETCTBUM C IIOJIOKEHHUEM  DJIEMEHTOB B

HCpHOIlquCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

CtpoeHue BeniecTra

3.1

Xumunueckass cBsa3b. KoBajleHTHas (MOJIsIpHAas M HEMOJSIPHAsl) CBSA3b.
ONEeKTPOOTPULIATENBHOCTh ~ XMMHUYECKUX  DJIEMEHTOB. VOHHas  CBS3b.

Merannuueckas cBSI3b
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32

Tunel KpUCTANIMYECKUX PEETOK (aToMHasi, WOHHAsA, METAJUIMYECKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U BUJA

XAMHUYECKOU CBA3U

Baxueiimme mpeacTaBUTENM HEOPraHUMYECKUX BemecTB. Hemeramnel U ux

COCOAMHCHUS. MeTtamisl 1 UxX COCIUMHCHUA

4.1

Knaccudpukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX COCAMHCHUN: OKCHUJIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbIC) u
HEeC0JICO0pa3yroIne; OCHOBaHHUM (LIENOYHM M HEPACTBOPUMBIC OCHOBAHUSA);
KUCJIOT (KHCIOPOJCOACpKAIMEe W OCCKUCIOPOJIHBIC, OIHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

4.2

dusznyeckue M XHUMHYECKHE CBOMCTBA IMPOCTHIX BCHICCTB-HECMCTAJLJIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOa, cephl, a30Ta, hocdopa, yriepoaa, KpEeMHHUS

43

duszndyeckrue U XMMHUYECKHUE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTHUA,
HaTpus, KajiiyAd, MarHuvsi )51 KaJIbIIHA, AJIFOMUHNA, KCEJIC3a.

DIIEKTPOXUMUYECKUN PsiJl HANIPSYKEHUN METAJIIIOB

44

duznueckue n XUMHNYCCKHEC CBOICTBA BOAOPOAHBIX COGI[I/IHCHI/Iﬁ

HEMCTAJIJIOB: XJIOpOBOAOPOAA, CEPpOBOAOPOAA, AMMUAKA

4.5

duznyeckue 1 XUMUYECKHE CBOMCTBA OKCHUIOB HeMeTasuioB: cepsl (IV, VI),
azota(ll, 1V, V), docdhopa(lll, V), yraepoma(ll, 1V), xpemuusa(IV).

HonyquI/Ie OKCHJ0B HEMETAJIIIOB

4.6

Xumudeckue cBoricTBa okcuaoB: MeTaioB [IA—IIIA rpymm, nunka, Meau(Il) u

sxkenesa(ll, II). [TonydeHne okCUAOB METAIIIOB

4.7

XuUMHUYECKHe CBOMCTBa OCHOBaHUM M aM(OTEpHBIX THIPOKCHUAOB (Ha
npuMepe TUAPOKCUIOB aTIOMUHUS, XKene3a, HuHKa). [loaydeHre ocHOBaHMMA

¥ aM(OTEPHBIX THIPOKCHUIIOB

4.8

Ob6ume XUMHYECKHE CBOICTBa KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOIOPOJHON, CEPHUCTOM, CEpPHOM, a30THOH, (pochopHOH, KPEeMHHUEBOH,
yroiapHOU. OcoOble XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHON M

a30THOM KucnoT. [lonydyenue kucnor

49

OO0ure xuMUYecKrue CBOMCTBa cpeqHuX coneld. [lonyuenue comneit

4.10

[MTonyuenue, cobupaHue, pacrmo3HaBaHUE BOJIOPOJAA, KHUCIOPOJA, aMMHaKa,

YIJIEKHUCIIOTO Ta3a B TabopaTopuu

4.11

[Tonydyenne ammuaka, CEpHOM M A30THOM KHCIOT B MPOMBIIUICHHOCTH.

O6u1re criocoObl MOTYYESHUST METAIIOB
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4.12

I'enernueckas cBI3b MCKAY KJIaCCaMH HCOPIraHNYCCKUX COGZ[I/IHCHI/II;'I

Xumudaeckue pe€aKkunmn

5.1

Knaccudukanusa XuMU4ecKuX peakiuii o pa3IMyHbIM IPU3HAKAM: [0 YUCITY
U COCTaBYy YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3¢ dekry, 1o

W3MEHEHMIO CTEIICHEH OKHCIICHHS XUMHUYECKHUX YJIEMESHTOB

52

TermnoBoil >PpeKT XUMHUECKON peakluu, TePMOXUMHUUYECKUE YpaBHEHHUS.

DK30- ¥ SHIO0TEPMHUUECKHE PeaKkIi. TepMOXUMHUYECKHE YpaBHEHUS

53

OKHCIUTEIIFHOBOCCTAHOBUTCIILHbBIC pCakuuru. Oxucnaurenu u
BOCCTaAHOBUTCIIN. Hpoueccm OKHUCJICHHUA WU BOCCTAHOBJICHHA. BHCKTPOHHHﬁ

0aaHCc OKUCIUTEIbHOBOCCTAHOBUTEILHON PEAKLINU

54

TeOpI/IH BHCKTPOHHTH‘IGCKOﬁ Jucconuanuu. KaTI/IOHbI, AHHOHBI.
SJIGKTpOJ'II/ITBI W HCIJICKTPOJIUTHI. CuibHBIE U C1a0bIe QJICKTPOJIUTLI. CreneHb

Jucconmuanmn

55

Peaknun noHHOTO OOMEHa. Y CIIOBHSI TIPOTEKAHUS PEAKIM HOHHOTO OOMCHA,

IIOJIHBIE M COKPAILEHHBIE HOHHBIE YPABHEHHUsI peaKkLui

XuUMHS U OKpyKaroias cpeaa

6.1

BemecrBa 1 marepransl B MOBCEIHEBHOM JKM3HM 4eloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMUYECKUX peakuui B J1abOpaTOpUU U OBITY.

HepBaH TIOMOIIb ITPHU XUMHUYCCKHUX 0KOTr'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpyXKaromel cpeapl (KUCIOTHBIE O],
3arpsi3HEHUE TMOYBHI, BO3yXa M BOJAOEMOB), CIIOCOOBI €ro MpeaoTBpaIleHuUs
[IpenenbHas pomyctumasi koHuentpanus BemectB (I1JIK). Ponp xumuu B
pEIIeHUH DSKOJOTHYECKUX MpoOsieM. YcuieHHe NapHUKOBOTO 3ddekTa,

paspylieHne 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHUS U UX COSIUHEHHI B
OBITY, METUIIMHE, TTPOMBIIUICHHOCTH M CEIbCKOM XO03sicTBe. [IpuMeHeHne
METaJUIOB M CIUIaBOB (CTallb, YYTyH, JIOPAJIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH HX coequHeHui. [loHsATHE O KOpPpO3MU METAIOB,

OCHOBHBIE CITOCOOBI 3alIUTHI KX OT KOPPO3UU

6.4

[TpuponHble MCTOYHUKU YIIIEBOAOPOJOB (Yroib, MPUPOAHBINA ra3, He(Th),

IPOAYKTHI UX NiepepaboTKu (O€H3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

[TepBoHauyaIbHBIC TOHATHS 00 OPraHMYECKHUX BEUIECTBAX KaK O COCTUHEHHSIX
yriaepoaa (MeTaH, 3TaH, STWJEH, aleTHJIEH, 3TaHOJ, TJUMUEPUH, YKCyCHas

kucnorta). [loHaTne 0 OMOJIOTMYECKH BaXKHBIX BEUIECTBAX: JKUpPAX, OEIKax,
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YIJIEBOJIAX — M KX POJIM B )KU3HH YEIIOBEKA
7 Pacuérnr:
7.1 1o popmynaM XMMHUYECKHX COSAMHECHUN
7.2 Macchl (MacCcOBOM) 101U pacTBOPEHHOTO BEUIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHECHUSIM

YYEBHO-METOAUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YHEHUKA

1.T'abpuensn O. C., Octpoymos U. I'., CnagkoB C. A. Xumusi: 8 kacc: 5-e uznanue,
nepepadboranHoe. AO M3narenscTBo «lIpocBenicHme)

2.T'abpuensn O. C., OctpoymoB U. I'., Cnankos C. A. Xumusi: 9 kiacc: 5-e uzaanue,

nepepaboranHoe. AO M3znarensctBo «IIpocBemienue».
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