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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XMMHKM HAa YpPOBHE OCHOBHOTO 0OIEro 0oOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe ¢eaepanbHOl padoyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHHUTaHUS U PA3BUTHUS OOY4YaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHHUE,
IPEAYCMATPUBAET pPACIpENEICHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHME IO
pazienaM MU TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
Kau€CTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4yeOHOro Impolecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTEIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJIeH U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBLHON JEATEIbHOCTH OOYyYarolerocs IO OCBOECHHIO
y4eOHOTr0 CO/IepKaHMUsl.

3HaHWEe XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POopMUpPYEMbIE XHMHEW NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUud U 00 SBOIIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs ria00agbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUCCTBA — CBHIPHEBOM, IHEPIETHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydenne xumuu:

CHOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
(dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBLHOM  Y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN IESITEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKU OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUS] W MOJy4YeHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4Ye€OHBbIX NpeaMeToB: «OKpYyKaroHUid MUp»,
«bwuomnorus. 5-7 xkimacce» u «dusnka. 7 Knacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATeIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAaHUN — Ba)KHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUM B Y4YEOHO-TIO3HABATEIHHOM M Yy4EOHO-HCCIIENOBATEIHCKON
NEATEeIbHOCTH, OCBOEHUU TpaBUJl O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaYCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIJICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICATCILHOCTH;

— (dopmupoBanue oOmEelH (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBICHUS
OKPYIKAaIOIIEer0o MHpa, WCIOJIB3ys 3HAHWUS M OIBIT, MOJYYEHHBIC MPHU HU3YYECHUHU
XUMUHU, TPUMEHATh WX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMaHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3HoOro TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B MEIAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBJICHHOCTU AAJbHEUIIEro
0o0yueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KUIACC

IlepBoHaYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YellOBEeKa. XUMUSL B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BewecTB. [loHsTHE O MeToAax Mo3HaHWsS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoOslI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUIL BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3nuecKue U XUMHUYECKHUE SIBICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MMOCYAOH, NMpaBUjaMu padoThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3MUecKuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJIEHCALMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCJIOTOM) SIBIEHUN, HAOII0ICHUE U
OMHCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHusi CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApEHHOU
colv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIeH MOJIEKYI
(ILIapOCTEPHKHEBBIX ).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M IpocToe
BelecTBo. HaxokneHue kucimopoma B mpupoe, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B npupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctroe BemiecTBo. HaxoxkaeHuwe Bogopona B
npupojie, (¢GU3MYECKHME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHbIE M HEHACBHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmveckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUM: MIETOYM HM  HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[TomyyeHnue KucCnoT.

Comu. Homenknatypa cosneil. @uU3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eneTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE CONECPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHHUE CBOMCTB KHUCJIOpOjAa, HaOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHUE, COOWMpaHUE, pACIO3HABAHUE W H3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HMCIOJIb30BaHUE BUAEOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYUEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKkUWi HEUTPAIM3ALHH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BakHeume Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. CtpoeHne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEJIbHbIE METaJLIbl,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Iepuonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepuoguueckout cucrtembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA T10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hslii u
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS M BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHs], COSJUHEHU).

Mesxcnpeomemmunie cea3u



Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KJIacCU(PHUKaIus, MEpUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NYECKUE BEINYUHBI, €TUHULIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANBI, TOPHBIE MOPOBI,
10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI s

Ilepnoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBbIX TPEX IMEPUOAOB, Kalldsd, KaJIbLMS M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pPa3IU4YHbIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakIfil Mo pa3IMyHbIM MPU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHUS.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIINE HAa CKOPOCTb XHMHMYECKOW pEaKUMH M TOJO0KEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBnenue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMOOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, anmonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJAMHU
XuMudeckoit csizu. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cIoBus MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 AIEKTPOJIUTHUECKON
nucconmannu. KauecTBeHHbIE peaknuy Ha MOHBL. [IOHSATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DICKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, Mpollecca AUCCOIMALMUA KHUCIOT, WIEJOYeld H  CoJIeH
(BO3MOXXKHO  MCIOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCUHEHHsI), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U X COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICICTBHE C MeETaJUlaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, npuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBeKa. BakHelmme XJIOpUAbl U HUX
HaxX0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, GU3HUECKUE U
XuMHU4Yeckue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, Qusnueckue M XUMHYECKHE CBOMCTBa (00mIME Kak
IPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalyue B OCHOBE IMPOMBIIUICHHOTO CHOco0a MOJYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcOThl. COMM CEpHON KUCIIOTHI, KAUECTBEHHAs pEaKIlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOAEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIeH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
dbusnueckre U XuMHUecKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TIOJydYeHHE U IpuMeHeHue. Cou aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydYeHHe, (U3UYECKUE M XUMUYCCKUE
cBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHrne OKPYKAIOIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTTOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
aiutoTpornHeie Momudukanuu Gocdopa, puznyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, pU3NIECKUEe U XUMHUIECKUE CBOIMCTBA,
nonyuyenue. Mcnoab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OcoOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHs.  YTJIEpOA,  auIOTPOIHBIC
MOMU(PUKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (u3nUeckue U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rYecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTydYeHUE W TMPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbI, CBA3aHHBIE C OKCHUIAOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexrt. YrompHas KuciaoTa U €€ coyM, nX (PU3NUEeCKne U XUMHYECKHUE CBOMCTBA,
noiiyueHue W mnpuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOIaX — U UX
poli B OKM3HM YeNOBeKa. MaTepualbHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npumenenue. CoenuHeHuss KpeMHusi B mpupone. OOimue mnpeacraBieHus 00
okcune kpemHus (IV) u kpemuueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeillne CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBa
TaJIOTeHOB M HMX COEJMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BUACOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMJICHHE C
oOpasmamu ceppl M €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HM3yYCHHE XWMUYECKHX CBOWCTB pa30aBIEHHON CEpHOU
KHUCIIOTHI, MPOBEJCHUE KAYECTBEHHOM peakiuu Ha cyib(haT-uoH W HAOII0JIeHHE
npu3Haka €€ NPOTEeKaHMs, O3HAKOMJIEHHE C (PU3MYECKHMMM CBOMCTBAMM a30Ta,
dbochopa U ux coeauHEHUN (BO3MOXKHO HCMOJb30BAHUE BHUJIEOMATEPUAIIOB),
oOpasmamu  a30THBIX u  (ochopHBIX yaoOpeHui, TmoiydeHue, cobupaHue,
pacro3HaBaHWE€ W HW3YYEHHE CBOMCTB aMMHAKa, MPOBEJICHHE KauyeCTBEHHBIX
peakuuii Ha HOH aMMOHUS U pochaT-noH U U3ydeHUe NMPU3HAKOB UX MPOTEKAHMS,
B3aMMOJIEUCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MEAbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUACOMATEPUAIOB), M3YyUYEHHE MOJENIEH KPUCTAIUIMYECKHUX
pemérok anMmasa, rpadputa, QyisiepeHa, 03HaKOMJICHHE C MPOLIECCOM aJICOPOINU
PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IMPOTHUBOrasa,
noJiyueHue, cooupaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB YIJIEKHCIIOIO Trasa,
IPOBEICHUE KAaueCTBEHHBIX PEaKUUi Ha KapOOHAT M CHJIMKAT-UOHBI U HU3y4YEHUE
OPU3HAKOB MX MPOTEKAaHHs, O3HAKOMJIEHHME C NPOAYKUUEH CHIMKATHOU
MPOMBIIIJIEHHOCTH, PEUICHUE SKCIEPUMEHTANIBHBIX 3a/au Mo TeMe «Baxuelmue
HEMETAJLIbI U UX COCTUHEHUS».

MeTtanibl 1 MX COeIMHEHUS

OO6miast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHuss B llepmogmueckor cucreme xumuuyeckux snemeHtoB [, .
MenpneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTauioB. Metandeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  pPEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HanpspKeHU MeTaioB. U3NYecKne U XMMUYECKHE CBOWCTBa MeTayioB. OOmue
CrocoObl ModyyeHus: MeTawioB. lIoHsATHE O KOpPpO3UHM METaIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CiuiaBel (CTajlb, YYTyH, JIOPaTIOMUHUMA,
OpoH3a) ¥ X NMPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounbie MeTaJIbL: MosokeHue B lleproguueckoil cucreMe XMMUYECKUX
aneMenToB /. M. MenzeneeBa, CTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HAa mpuMepe Hatpus U Kanus). OKcuabpl u
TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB W HX
COEJIMHEHU.



[IlenoyHO3EeMENBHBIE METAJUIBl MArHUAd W KaJblIMK: TOJOXKEHHUE B
[lepuoanueckon cucreme xumudeckux aneMmeHToB . M. MenpaeneeBa, crpoenue
MX aTOMOB, HAaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblius. BaxkuHelmume coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AunroMuHUN: TosioxkeHue B [lepuoanueckoi cucteMe XuMUIECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOECHHUE aToma, HaxOXJAEHHE B Ipupone. dusndeckue u
XUMUYECKUE CBOWMCTBA altOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHAA U THIPOKCU]IA
AJTFOMUHHSL.

Keneso: monoxenue B [leppuoanyeckor cucTeMe XUMUYECKHUX JIEMEHTOB [l.
N. MenneneeBa, CTpOCHHME aToOMa, HaxOXXJAEHUWE B Ipupoae. PuU3WUECKUEe U
XUMUYECKHEe CBOMCTRBA xkene3a. OKCUIbl, THAPOKCU bl U cosn kenesa (I1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAIOB M CIUIABOB, HUX (PU3MUECKUMH
CBOWMCTBAaMH, H3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIOJIL30BaHUE BHJICOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB ECTKOW BOJIBI, MPOIIECCA TOPEHUS KeJle3a B KUCIOPOE
(BO3MOYKHO  HCTOJIb30BAaHWE  BUJICOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
Ka4€CTBEHHBIX PEaKIMi HAa WOHbI: MarHus, KajabliUs, aJIIOMUHUS, IIMHKA, JKEJe3a
(IT) u xene3za (I11), meau (1), HabnroAeHUE U OMKMCAHKE MPOIECCOB OKpAIIMBAHUS
IJJaMEHU MOHAaMU HATpus, Kajlus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3aj1au Mo TeMe «BaxkHelme
METaJIJIbl U KX COCTUHEHUS.

XHMHUS M OKPY:KaOLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXKM3HM 4YeJioBeKa. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYCCKUX peakiuii B ObITy. IlepBas momoinp npu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpYXKarolleh cpeinl (MmpeaenabHasi JOoIMyCcTUMas
KOHIIeHTpaius Bemlects, nainee — [1/IK). Poas Xxumuu B penieHun 3K0JI0rM4ecKuX
pooeMm.

Xumuueckuii IKcnepumenm:

H3yueHHe OOpasIloB MaTepuajioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mesxcnpeomemmnuwie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU H3YUYCHUHM XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX



MOHATUH, TaK U TOHATHUH, SBJISIOMUXCS CUCTEMHBIMH JIJI OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITUKJIA.

OOmme ecTecTBEHHO-HAYUYHBbIE TIOHATHSA: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH,
TEOpHUsl, aHauu3, CHHTE3, KiIacCupUKalusi, NEepPUOJAUYHOCTh, HaOIIOACHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ deKT, TEXHOTIOTHSI, MAaTEPHAITHI.

dusmka: Martepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbI, PAAHMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, MPOBOTHUKH,
NOJYNPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIlEeCTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAMHUIIBI M3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, 3KOCUCTEMA, MUHEpAIbHbBIE
yI0OpeHusi, MUKPORJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, rumpochepa, MHUHEpATbl, TOPHBIE TOPOJBI,
MIOJIC3HBIE UCKOIIAeMbI€, TOTIITUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TpoIleccaM
CaMOTIO3HAHUS1, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXarOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOT0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQOpmMaiuenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NESITeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEILHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aWMOIIOMOINM B TIPOIIECCE OTOM y4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYIKHM CBOUX TOBApUILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U COCTABISIOLINE
OCHOBY JJI TTOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aMMOCBS3SIX 4YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSACHCHHUS HAOJIOJaeMBbIX IPOIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM Cpe/Ie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
IPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LETOCTHOU



HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIE yUeOHbIE NeUCTBUS (I103HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpble obOecrneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
NEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

Ba3oBble Jijoruueckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPH OCBOCHUH
3HAHWI: PacKphIBaTh CMBICT XMUMHYECKHX TIOHATHHA (BBIICISATh UX XapaKTEPHBIC
PU3HAKY, YCTAaHABINBATh B3aMMOCBSI3b C JIPYTUMU TIOHSTHSIMH), WCIIOJIH30BAThH
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOIIECCE TMIO3HAHUS TOHATUS (MPEIMETHBIE U
MeTarnpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKAN 3HAK (CUMBOJ JJEMEHTa), XWMHYecKas ¢opMyna W ypaBHEHUE
XUMHUYECKOHN PeaKIuu — MPHU PEIIeHUH yIeOHO-TI03HABATEIbHBIX 3a/1a4.

Ba3oBble ucciiegoBarTeLbCcKe 1eHCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI MJi1 (OPMHUPOBAHUS THUIIOTE3bI MO
TIPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CYKIICHUN;

IpUOOPETeHNE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3alMM W TIPOBEJICHUIO
YYEHMUECKHUX IKCIIEPUMEHTOB, yMEHUE HA0JI01aTh 32 XOJ0M IpoIliecca.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3ITUYHBIX BUJOB U (HOPM MPECTABICHUS, MTOJIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMyJIApHAs JUTEpaTypa XUMUYECKOTO COJAEpPXKaHUsA, CIPABOYHBIE
nocobusi, pecypcel WHTepHETa), KpPUTUYECKH OLEHUBATH IMPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHUE MPUMEHATHh PAa3IUYHbIE METOAbl U 3aMPOCHl MPHU MOUCKE U O0TOOpE
uH(OpPMAIIMM U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX I BBIMOJTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ1a4 ONMpPENeNEHHOTO THUIIA, TPUOOPETEHUE OMNBITA B
00JlacTM  MCHOJIb30BaHUSI  MH(POPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOI aKTUBHOI'O MCIOJIb30BAHUS PA3TUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMpATh ONTUMAILHYIO (POpMY MpeCTaBICHUS HHHOPMAIINH U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECIOKHBIMUA CXEMaMH, JuarpamMmaMu,
IpyruMu opmMamu rpaduKu U UX KOMOUHALIMSIMU;



KoMMyHUKAaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WJIH) JIUCKYCCHUH) TIO
CyllecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIIOJIHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHHSI  MOPEACTABIATh  IMOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
pEe3yIbTAaTOB BBHINOJIHEHUS] XMMHYECKOT0 JKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
J1a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

yMEHUsL y4eOHOIO COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEJIbHOM U HCCIENOBATENbCKOW  JICITENBHOCTH  HPU  PEUICHUU
BO3ZHUKAIOIIUX TPOOJeM Ha OCHOBE YyuéTa OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JEHCTBUM, ONPEACIICHHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOW PaOOThI U IPYTHE).

PeryisiTuBHbIC YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
JesITeNIbHOCTh, BEIONpaTh Hanboee 3PPEKTUBHBIE CIIOCOOBI PEIICHUsI YUYCOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIbHO COCTaBJISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBIA alTOPUTM JIEUCTBUM TPU BBINOJHEHUH 3aJaHUl C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PeaKUHUsiX,
OLICHMBATh COOTBETCTBHUE MOJYUYEHHOI'O PE3YJIbTaTa 3asBJICHHOM 1IEJIH.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOW pabodeil mporpaMMoHu,
BBIJICJIAIOT: OCBOCHHBbIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI
nercTBul, cnenuduueckue A OpeAMeTHOM o0nactu  «XuMUS», BUIBI
JNEATeIbHOCTH 1O  MOJYyYEHUI0 HOBOIO  3HaHMs, €ro HHTEpIpEeTalni,
npeo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIIUsX.

K xonmy oOyuenus B 9 kiaacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* pacKpbIBaThb CMBICI OCHOBHBIX XUMHUUYECKUX TOHSTUNA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKyJda, HOH, KaTHOH, aHUOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P (DeKT
peakuud, MOJb, MOJISIpHBIA  OO0BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIMTHYECKAs IUCCOLMALMS, PEAKIHH HOHHOIO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaThMble U
HeoOpaTUMbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEaKIINH,



OKHMCJIMTEIb,  BOCCTAHOBUTEIIb,  OKHUCIEHME W  BOCCTaHOBIICHUE,
annoTponusi, aM(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKasi), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, MPEACIIbHO JONMyCTUMas
koHueHtpanusa [1/IK BemecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TH TOHATHUS MPU ONMHMCAHUM BEIIECTB U MX MPEBPAILICHH;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAIJIEHKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHMM 1o (opmysiaM, BUJ XUMUYECKON
CBsi3U  (KOBAJEHTHAs, WOHHAs, METAUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsj MOHA MO0 XUMHUYECKOU (opMmyJie, XapakTep Cpelabl B
BOJHBIX PAaCTBOPAX HEOPTraHMYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbich [lepuomnueckoro 3axkona JI. M. MenpneneeBa u
JEMOHCTPUPOBATH €r0 IMOHUMAHHWE: ONUChIBATH M XapaKTepPU30BaTh
tabmmunyio (opmy [lepruoamyueckoil CUCTEMbl XMMHYECKUX SJIEMEHTOB:
paznuyaTh TOHATUS «TJIaBHas mnoArpynna (A-rpynma)y U «mnobouyHas
noarpynmna (b-rpynmna)», manesle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpbIE MMEIOTCA B MEPUOJUYECKOM Tabiauue, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB M 3apsia sApa, oOIIee 4YUCIO DJIEKTPOHOB U
pacmpenesieHde HUX 10 DJJIGKTPOHHBIM CJIOAM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B M3MEHEHUHW CBOMCTB JIEMEHTOB U HUX COCIUHEHUN B
npeenax MaJIbIX MEPHOIOB U TJIABHBIX MOATPYHI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy UM COCTaBy YYacCTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHUIO CTEMEHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) O0MME W CrenuPuUecKue XUMHYECKUE
CBOWCTBAa NPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBJISITb YPABHEHUS DJICKTPOJIUTUYECKOM JIUCCOLMALIMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;
BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [OJIF0 XHMHUYECKOTO »dJIeMeHTa 10 (dopmye
COCIMHCHHMSI, MaCCOBYIO JIOJTIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOiofaTh  MOpaBujia  MOJb30BAaHUA  XUMHUYECKOM  mocyaod U
7abopaTOpHBIM  00OpYJOBaHMEM, a TaKXKe TMpaBuia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO M COOUPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIMH,  TOATBEPXKIAIOINIMNE  KAYECTBEHHBIM  COCTaB
Pa3MYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
uoaua-, kapOonat-, ¢ocdar-, cuiaumkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OINEPAIlMU MBICTUTEIIBHON JEATEIbHOCTH — aHAIIN3
U CUHTE3, CpaBHEHUE, 000011IeHHEe, CUCTEMATU3AIIHIO.
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pasnernoB Kypca 8 36
KJIacca
OcHOBHBIC
3aKOHOMEPHOCTH bubmorexa LOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX 16
peakuuit o
DNEKTPOIIUTUUECK
asl TMCCOLHAIIns. bu6nuoreka [JOK
1.3 XumMmudeckue 8 1 1 https://m.edsoo.ru/7f41a6
peakiuu B 36
pacTBopax
Hroro o pazaeny 17

Pa3gen 2. HeMeTaJJIBI M X CO€IHHEHUS

OO6mas
XapaKTepPUCTHKA
bu6nuoreka [JOK
XUMHUYECKAX
2.1 4 1 https://m.edsoo.ru/7f41a6
sieMeHTOB VIIA- 16
TPYIIIHL. o
T"anmorens!
O61mas
XapaKTePUCTUKA
Bbubnuoreka [JOK
XUMHYECKUAX
2.2 6 https://m.edsoo.ru/7f41a6
31eMeHTOB VIA- 16
rpynmsl. Cepa u eé o
COEIUHEHUS
O6mmas bu6nuoreka [JOK
2.3 XapaKkTepUCTUKA 7 1 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36



https://m.edsoo.ru/7f41a636
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anemMeHTOB VA-
rpynmsl. A30T,

dbocdop u ux
COCTMHCHHMS
OO61mas
XapaKTEPUCTUKA
XUMHUYECKUX bu6mmoreka [IOK
2.4 sneMeHToB [VA- 8 https://m.edsoo.ru/7f41a6
rpynnsl. YTiaepoa 36
U KPEMHUU U UX
COCIMHCHHMS
Wroro no pazaeny 25
Pa3znea 3. Mera/libl M X COeUHEHHS
OO6mme cBoiicTBa bubmmorexa LOK
3.1 4 https://m.edsoo.ru/7f41a6
METaJJIOB
36
Baxueiimme bu6nuoreka [JOK
3.2 METAJLTbI U UX 16 https://m.edsoo.ru/7f41a6
COEIUHEHHUS 36
Hroro no pazaeny 20
Paznean 4. Xumus U oKpykammas cpeia
BemectBa n bubmuoreka [JOK
4.1 MaTepuaibl B 3 https://m.edsoo.ru/7f41a6
YKU3HH YeJIOBCKa 36
Hroro no pazneny 3
bu6mmorexa [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB I1O
I[TPOI'PAMME

Coamep>kaHue npeamMema cocmasJieHo ¢ y4emom Paboyeli nporpammbi

BocnumaHus MBOY "KoHowickas CLU umeHu H.MN.J/lasépoBa"
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9 KUIIACC

KoanuyecTBO 4acos

Ne

) Kourpoasnsie | IlpakTnyeckue
n/n

padoTsbI padoThI

Tema ypoka Beero

[Tepuonnueckuii
3aKOH.
[Tepnoanueckas
CHUCTEMa XUMMHUYECKUX
snemenTtoB . U.
MenneneeBa

3aKOHOMEPHOCTH B
W3MEHEHNHN CBOVCTB
2 XUMUYECKHUX 1
JJIEMEHTOB TEPBBIX
TPEX NEPUOAOB

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

Bunnl xumnueckoit
CBSI3H U THIIBI
KPUCTAJUTMYECKUX
pemETOK

KonTponbhas padora
Nel mo Teme
«IToBTOpEHUE U
yriyOJieHue 3HaHUH
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kkiaccay

Knaccudukanus
XUMHUYCCKUX

6 peaxkuuii mo 1
Pa3IUYHBIM
npU3HaKam

[TonsTHE 0 ckOpocTH
XUMHUYECKOU
peakuuu. [Tonstue o
TOMOTEHHBIX U
reTePOreHHBIX
peakuusx




Ilonsarue o
XAMHYECKOM
PaBHOBECHH.
@DaKTOpbl, BIUSAIOIINE
Ha CKOpPOCTh
XUMHYECKOHN
peaKkiuu u
ITOJIOKCHHUE
XHUMHYECKOTO
paBHOBeECHS

OKHUCIIUTETBHO-
BOCCTAHOBUTEJIHHBIE
peakimn

10

Teopus
3JIEKTPOJIUTUYECKON
JUCCOLUALIUY.
CunbHble U cradble
AJEKTPOJIUTHI

11

Honnble ypaBHEHUSA
peakuuii

12

XuMuyeckue
CBOICTBA KUCIIOT U
OCHOBaHUH B CBETE
npeacTaBiIeHuit 00
3JIEKTPOJIUTUYECKON
JUCCOLAlU

13

Xumudeckue
CBOMCTBA cOJieH B
CBETE
npeICTaBICHUI 00
3JIEKTPOJIUTHYECKON
JIFICCOIUAITAN

14

ITonsatue o
TUAPOIIN3E COJIEU

15

O0600mieHEe 1
cucTEMAaTHU3aAIHA
3HAHUHU

16

[IpakTrueckas
paborta Ne 1.
«Pemenune
3KCHEPUMEHTAIBHBIX
3a/1a4»




17

KonTtponbhas pabota
Ne2 1o Teme
«DIEKTPOIUTHYECKAS
JHUCCOLHAIIYS.
XuMHYeCcKue
peakiuu B
pacTBopax»

18

OOmas
XapaKTEePUCTHKA
raJIoreHOB.
XuMH4yecKre
CBOMCTBa Ha
IIPUMEpPE XJI0pa

19

XJI0pOBOAOPOA.
ConsHas KUCIO0Ta,
XUMHYECKUE
CBOMCTBA,
MOJTy4YeHHUE,
MIPUMEHEHUE

20

IIpakTrueckas
paborta Ne 2 o Teme
«ITomyuenue
COJISTHOM KHMCIIOTBHI,
HU3yYEHHE €€
CBOMCTB»

21

Brraucnenus nmo
YpaBHEHUSAM
XUMHYECKUX
pEaKIHUii, €CIIN OJIUH
W3 PEareHToB JaH B
H30BITKE

22

OOmas
XapaKTEPUCTHKA
ajeMeHToB VIA-
TPYIIIIBI

23

AmoTponHsie
MOJU(HUKAIIANA CEPHI.
Haxoxnenue cepsl u
€€ coeqUHEHNN B
MIPUPOJIE.
XHUMUYECKHUE
CBOMCTBA CEphI




24

CepoBonopon,
CTpOEHHE,
dbuznveckue u
XUMUYECKHE
CBOMCTBA

25

OKCHUIBI CEPBI.
CepHnas KucioTa,
(dbuznveckue u
XUMUYECKUE
CBOMCTBA,
NpUMEHEHNE

26

Xumudeckue
pEaKInH, JSKAIINUE B
OCHOBE
MIPOMBIIIITICHHOTO
croco0a Moyry4eHus
CEpPHOM KHUCJIOTBHI.
Xumu4aeckoe
3arpsi3HEHUE
OKPY’KaOIIECH CpeIb
COCTMHCHHSIMU CEPbI

27

Brraucnenne
MacCOBOH JIOJIU
BBIX0/1a MPOYKTA
peaxkuuu

28

Oo6mas
XapaKTepUCTHKA
31eMeHToB VA-
rpynnsl. A30T,
pacnpocTpaHeHue B
npupo/e,
¢busnyeckue u
XUMUYECKUE
CBOMCTBA

29

AMMmuax, ero
(dbuznveckue u
XUMUYECKHE
CBOMCTBA, IIOJIy4YCHUE
U IPUMEHEHUE

30

[IpakTnueckas
pabota Ne 3 o Teme
«Tomyuenue




aMMHaKa, U3y4CHHE
€TI0 CBOICTB)

31

A30THast KHCIOTa, €€
¢duznueckue u
XAMUYECKHE
CBOMCTBaA

32

Hcnonbp3oBanue
HUTPATOB U COJIEHN
aMMOHHS B KaYECTBE
MHHEPATbHBIX
yAOOpEeHMIA.
Xumuaeckoe
3arpsi3HEHUE
OKpPY’KaloIlleH cpeibl
COCIMHEHHSIMM a30Ta

33

®dochop. Oxcua
dbocdhopa (V) u
(dbocdopHas kuciora,
¢usnyeckue u
XUMHUYECKHE
CBOMCTBA, ITOJIyYCHUE

34

Hcnonb3zoBanue
(ocdaToB B kauecTBe
MUHEPATBHBIX
yaoOpeHuil.
3arpsizHeHue
MPUPOJIHON CpeIbl
dbocdharamu

35

Yraepon,
pacnpocTpaHeHuE B
IpUpO/IE,
¢duznueckue u
XUMUYECKHE
CBOMCTBA

36

Oxcuppl yraepoaa,
uX (U3NYECKHe U
XUMUYECKHE
CBOMCTBA.
DKOJIOTHYECKHUE
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM YIJIepoJia




av)

37

YroapHasg KUCIOTa U
eé comu

38

[IpakTuueckas
pabota Ne 4 o Teme
"ITosryuenune
YTJIEKUCIIOro rasa.
KauecTBeHHnas
peakius Ha
kapOoHaT-MOH"

39

[lepBoHauanbHBIC
MIOHSTHS 00
OpPraHUYECKUX
BEIIECTBAX KAK O
COEIUHEHUAX
yriaepoaa

40

Kpemnunii u ero
COCIMHEHUS

41

IIpakTrueckas
pabota Ne 5.
Pemenue
AKCIEPUMEHTAIBHBIX
3a7a4 Mo TemMe
«Baxnenmmue
HEMETaJUIbl U UX
COETMHECHUS

42

KonTponbhas padora
Ne3 o Teme
«Baxxnenmnne
HEMETAJUIBI U UX
COEIMHEHUSY

43

OOmas
XapaKTEPUCTUKA
XUMHYECKHUX
3JIEMEHTOB —
METAaJJIOB.
MeTtannuueckas
CBSI3b U
MeTaaandecKkas
KpUCTAJUINYECKas
pemeéTKa.
duznyeckue




CBOMCTBa METAJIOB

44

XUMUYECKUe
CBOIMCTBa METAJLJIOB.
DNEeKTPOXUMHUYECKUN
P HAaIPSHDKEHUI
METaJUIOB

45

OO0murue crmocoobl
TIOJTyYeHUS
MeTaioB. CIIIaBEI.
Brraucnenns nmo
ypaBHEHUSM
XAMUYECKHUX
pEaKInii, €CJIu OJIUH
U3 PEarcHTOB
COJICPKUT IPUMECH

46

[TonaTue o KOppo3uun
METaJIJIOB

47

IIenounsie METaIBLI

48

Oxkcunasl 1
TUAPOKCHUJIBI HATPUS
U KaJiusg

49

Illenouno3eMeNNbHEBIC
METaJUIbI — KAJIBIUH
W MarHui

50

Baxxneiimne
COCTMHEHUS KAIBINA

51

O0600611IEHE U
CUCTCMaTu3aluAa
3HAHUN

52

YKéctrocTh BOJBI U
CHOCOOEI €€
yCTpaHEHUS

53

[IpakTnueckas
pabota Ne 6 o Teme
"YKEcTKkoCTh BOIBI U
METO/bI €€
yCTpaHeHUs"

54

AmoMuHun

55

AmodorepHbie
CBOMCTBA OKCHUIA U
THAPOKCH]IA




56

Kemneso

57

Oxcumpl,
TUIPOKCHUJIBI ¥ COJTH
xenesa (I1) u xxenesza
(I11)

58

O06006111IEHE U
CUCTCMaTu3aluia
3HAHUN

59

[TpakTuyeckas
pabota Ne 7.
Pemenue
SKCIIEPUMEHTAIBHBIX
3a7a4 Mo TemMe
«Baxnenmue
METaJUTbI U UX
COETMHEHUS

60

Brraucnenus nmo
ypaBHEHUSM
XUMHYECKHX
pEeaKIHnii, €CIIN OJIUH
W3 PEareHToB JaH B
M30BITKE UJIN
COJIEPKUT IPUMECH.
Brraucnenus
MacCOBOM JOIH
BBIXO/Ia TTPOIyKTa
peakiu

61

0O000uIeHue 1
CUCTEMATU3ALMS
3HAHUN

62

KoHTtponbHas pabota
Ne4 1o Teme
«Baxneimiue
METaJUIBl U UX
COCIMHCHUSDY

63

BemectBa u
MaTepualibl B
MMOBCETHEBHOM
JKU3HU YeJIOBEKa

64

XUMHYECKOE
3arps3HEHUE
OKpYKaromieu cpebl




Ponrs xumun B
penieHuu
3KOJIOTMYECKUX

65

npodiem

PesepBHBIi ypoOK.
O0001menue u
CHCTEeMAaTH3aIs
3HAHUM

66

PesepBHBIi ypoOK.
67 O06o0menue u
CUCTEMATHU3ALHS

3HAHUU

PesepBHBIi ypOK.
68 O06o0menue n

CUCTeMaTu3aluia
3HaHUU

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




9 KUIACC

Kon
NPoOBEPsAEMOro
pe3yJbTarTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0o
o0pa3zoBaHusi

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKkuus»

1.1

pPacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKHMX IIOHATHH: pPacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOIUTBIL, JIEKTPOJIMTHYECKAs JUCCOLUALNS,
peaKkMyu HOHHOTo 0OMeHa, KaTalnu3aTtop, XUMHUECKOE PaBHOBECHE,
oOpaTumMble 51 HEoOpaTUMbIE peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHUCJIUTEb,
BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAaHOBIEHHUE, aJUIOTPOIIMS,
aMQOTepHOCTh, XMMHUYECKas CBs3b (KOBaJIEHTHas, WOHHa,
MeTaJlJIN4ecKasi), KpUcTajjimueckasi peleéTKka, CIUIaBbl, CKOPOCTb

XHUMHYECKOU peaKnuu

1.2

HIUIFOCTPUPOBATD B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHH U
MNPpUMCHATH 3TU MOHATUA IIPpU ONHWCAHWM BCHICCTB U HUX

MpEBpAILICHUI

1.3

COCTaBJIATh YPAaBHEHUS JICKTPOIUTHYECKON NUCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJICH, IOJHBIE U COKPALIEHHBIE YPABHEHUs PEAKLUN

WOHHOIr0 0OMeHa

1.4

PpacCKpLIBaTh CYIIHOCTD OKHCIHNTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peakunﬁ MoCpCACTBOM COCTABJICHUSA J3JICKTPOHHOI'O OajaHca 3THX

peakuui

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOM pEeaKIuu

Ilo temam: «Hemertaiipl 1 UX coeaumHeHUsI» U «MeTauibl U UX

COCIUHCHU»

2.1

XapaKTepu30BaTh  (OMUCHIBATH) OOImMME W  ClIenupUIECKUe
XAMHYECKHE CBOWCTBA TPOCTBIX U  CIIOXKHBIX  BEIICCTB,
MOJTBEPXK/Iasi ONMHCAHHE MPHUMEPAMH MOJICKYJIIPHBIX W WOHHBIX

YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU

2.2

COCTaBJIATh ypaBHEHUS peakuuii, MOATBEPKIAIOIINX
CyLIECTBOBAHUE TE€HETUYECKOW CBS3M MEXIy BEUICCTBAMMU

Pa3JIMYHbIX KJIACCOB




23

MMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX
CTPOCHH:A, BO3MOXKXHOCTU IPOTCKAHUA XUMHYCCKUX HpeBpaIHeHI/II;'I

B pa3JIMYHBIX YCIIOBHUAX

24

CJIcA0BaTh TIIpaBHJIaM T1IOJIb30BAHUA XUMHYECKOU HOC}’I[Oﬁ n
1a00paTOPHBIM 000OpPYOBAaHUEM, a TAKXKE MTpaBUiIaM OOpaIICHUS C
BCIICCTBAMH B COOTBCTCTBHU C MHCTPYKOUSIMHU IO BBIITOJHCHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB IO MOJYYSHHIO H COOUPAHUIO

ra3000pa3HBIX BEIIECTB (AMMHAKa U YTICKUCIIOTO Ta3a)

2.5

NPOBOJUTH PEaKIUH, IMOATBEP)KIAIONIME KAaueCTBEHHBINH COCTaB
Pa3NMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHI-,
Opomuza, wonuza, kapbonar, ¢ocdar, cunmkar, cynbdar,
THIPOKCUINOHBI, KATHOHBI AMMOHHSI, HOHBI N3yYEHHBIX METAIJIOB,

MNPUCYTCTBYIOIIMEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKHUX BCUICCTB

ITo Teme: «XUMHUS U OKpYXKArOILAsi CpeIay

3.1

pacKkphIBaTh CMBICII OCHOBHBIX XHUMHYeckuX monsTui: I[IJIK

BCIICCTBA, KOPPO3Usd METAJIJIOB

3.2

MPUMEHSATh OCHOBHBIE ONEPALUU MBICIUTEIBHON JIEATEIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0O0OIIEeHHEe, CHUCTEeMaTH3aIIHIO,
BBISIBIICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — HJIsi W3Y4YEHUs
CBOMCTB BEIIECTB U XMMUYECKUX PEAKIHMI; €CTECTBEHHOHAYYHBIE
METOJIbI TIO3HAHWS — HAOIOJIEHUE, U3MEpPEHHUE, MOJICITHpPOBAHUE,

AKCIIEPUMEHT (peasIbHBIA U MBICIICHHBIN )

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BeniectBo 1 xumnueckas peakuusi. [loBropenue

1.1

Ilepnonnueckuit 3akoH. Ilepnoguyeckas cucremMa XMMHYECKUX 3JIEMEHTOB
.M. Menneneesa. CrpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHUU
CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KaJus, KaJIbIUs U

UX COCIMHEHHM B COOTBETCTBMH C MOJOXKEHHEM DJIEMEHTOB B




Ileproanueckoii cUCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHABI XUMUYECKOW CBSI3U. THUIIBI KPUCTAUIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUNA KPHUCTALIIMYECKON
pemiéTk M BHUJAa XUMHYeCKoW cBs3u. Kiaccupukanus M HOMEHKIATYpa
HEOpPraHMYECKUX BellecTB (MEXIyHapoJHasi U TPUBUANIbHAS). XUMUYECKUE
CBOMCTBA BELIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIaccaM HEOPraHMYECKUX

COC,Z[I/IHCHI/If/'I, TCHCTUYCCKAs CBA3b HCOPTaHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYeCKUX peakiuil MO pa3iuyHbIM MpHU3HAKaM (I10
YUCIly U COCTaBy YYacCTBYIOIIMX B pPEaKUUM BELICCTB, II0 TEILUIOBOMY
s¢deKTy, M0 U3MEHEHUIO CTENEHEN OKUCIEHHUS XUMHYECKUX 3JIEMEHTOB, 110
O0paTUMOCTH, TO YYacTUIO KaTajau3aTopa). DK30- M HHIOTEPMHUYECKHUE
peakyy, TEPMOXUMHUUYECKUE ypaBHEHHU. [IoHATHE O CKOPOCTH XMMUYECKON

peakuuu

1.4

ITonste 06 O6paTI/IMBIX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonsTue
O T'OMOICHHBIX MW TCTCPOICHHBIX pPCaKIHAX. IlonsTne 0 XHUMHYECCKOM
PaBHOBCCHH. cDEIKTOpI:I, BJIMAIOINIUEC Ha CKOPOCTHb XUMHUYECKOMN p€aKuuu u

IMOJIOKCHHUEC XUMHUYCCKOI'0O PaBHOBCCHA

1.5

OKHCIUTENFHO-BOCCTAHOBUTEIPHBIC ~ PEaKIMH, JJIEKTPOHHBIM  OallaHC
OKHCJIUTENbHO-BOCCTAHOBUTENBHON peakuuu. (CocTaBiieHHe ypaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA C HCIOJIB30BAHUEM METOAA

QJICKTPOHHOTO OanaHca

1.6

Teopus BIIEKTPOIUTUUECKON JTUCCOLMAIINH. DIIEKTPOJIUTHI u
HedNeKTpoauThl. KaTnoHbl, aHMOHBI. MeXaHu3M JIUCCOIMAIlMU BEIIECTB C
Pa3IMYHBIMU BUIAMU XUMUYECKOU CcBsI3U. CTernenb auccounanuu. CUiibHbIE
U cra0ble JeKTPOIUTh. Peaknuu MOHHOTO oOMeHa. YCIIOBUS MPOTEKAHUS
peaknuii MIOHHOTO OOMEHa, TOJIHBIE M COKpAIEHHBIE MOHHBIE YPAaBHEHHS
peakiuii. CBOWCTBA KHCIIOT, OCHOBAHHIA M COJICH B CBETE MpeACTaBIeHUI 00
AJIEKTPOJIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMd Ha HOHBI.

[TonsTHe o runponuse conen

1.7

XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJICHUE C MOJAECIIAMHU KPUCTAIUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METaNIOB U HeMeTaluloB (rpadura u
aiMa3a), CJIOXKHBIX BELIECTB (XJIOpHUIa HATPHS); UCCIEIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKON peakUuu OT BO3ACUCTBUSA PA3IUYHBIX (DAKTOPOB;
UCCIEAOBAHUE  DJIEKTPOIIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB, IIpolecca

Jucconmuanum KHCIIOT, Imenoded M coJjieit (BOSMO)KHO HCIIOJIBb30BaHHUC




BUJICOMATEPHUAIIOB); IPOBEJECHHUE OIBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKaHUsl peakUuuii MOHHOro oOMeHa (0Opa3oBaHUE OCAKa, BbIACICHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WJUIIOCTPUPYIOUINX PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuuu
pa3ioXKeHUs,, COEJUHEHMs); paclo3HaBaHUE HEOPraHWYECKUX BEILECTB C
ITOMOIIIbI0 KaUECTBEHHBIX PEAKINIl HA HOHBI; PEIICHUE HKCIIEPUMEHTAIIbHBIX

3aga4

Hewmeramnsl 1 ux COCIUHCHUA

2.1

OOmass xapakTepucTtuka TrajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHune M (QuU3MUEecKHe CBONCTBA
MPOCTHIX BELIECTB — raJIOT€HOB. XMMUYECKHUE CBOMCTBA HA MpPUMEpPE XJIOopa
(B3auMoielicTBUE C METalJlaMi, HEMETAJUIAMHU, LIeJI04aMu). XJIO0POBOAOPO/I.
ConsiHasi KHCIOTAa, XMMHYECKHUE CBOMCTBA, I[OJYyYEHUE, IPUMEHEHHUE.
JleiicTBHE XJ0pa MU XJOPOBOJOPOJIa HA OpPraHU3M 4elioBeKa. Baxueniiue

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OOmiast xapakTepucTuka 31eMeHTOB VIA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble CTerneHn okucieHus. CrpoeHne u (uzmueckue
CBOWCTBAa HPOCTBIX BEUIECTB — KUCIOPOAAa U cepbl. AJUIOTPONHbIE
Moau(UKaMK  KUCIOpoAda M cepbl. XUMHUYECKHE CBOWCTBA  CEpBHI.
CepoBoniopoJ, cTpoeHHe, (PU3MUECKUEe U XUMHUYECKHe CBOMCTBA. OKCHIIBI
cCeppl Kak TPEACTAaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KHCIOTa,
¢du3nueckue U XMMUYECKHE CBOMcTBa (00IIME Kak IMpeICTaBUTENs Kiacca
KACIOT W crenududeckne). XUMHYECKHE PEaKIWHu, JIeKaIllue B OCHOBE
IPOMBIIIJICHHOTO Croco0a MoJyd4eHus cepHOW KucioTsl. llpumeHneHue.
Comu  cepHOM KHCIOTBI, KaueCTBEHHas peakuuss Ha Cyib(ar-uoH.
Haxoxxnenue cepbl U €€ coeJUHEHUH B npupoae. XUMUYECKOE 3arps3HeHue
OKpY’KaromIel Cpe/bl COSTMHEHUSIMH Cephl (KUCIIOTHBIEC OXKIH, 3arpsi3HEHUE

BO3JIyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHHUS

23

OO6mrast xapakTepuCTHKa 3JeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKHUCICHUS. A30T, pacHpoCTpaHCHUE B
npupone, ¢uzMYecKMe M XHUMHUYecKue cBoiicTBa. Kpyrosopor azora B
npupojie. AMMHAK, ero GU3NYECKUE U XUMUYECKUE CBOWCTBA, MOTYYCHHE U
npuMmenenue. Conu aMMOHUS, MX (PU3MYECKHEe M XUMHUYECKHE CBOWCTBA,
npumeHenue. KauecTBeHHas peakiusi HA HOHbl AMMOHHMSI. A30THast KUCIIOTA,

e€ monydeHue, ¢UIMUECKHE ¢ XUMHUYECKHE CBOMCTBa (0O0mMe Kak




IpeACTaBUTENs Kjacca Kucior U cneuuduueckue). McnonszoBanue
HUTPAaTOB M COJEH aMMOHHUSI B KauyecTBE MMHEpPAJbHBIX YyIOOpEHUH.
XUMHUUECKOE 3arpsi3HEHHE OKPYKAIOUIeH Cpeapl COCIUHEHUSMH a30Ta

(KI/ICJ'IOTHBIC OO0XKIH, 3arpA3HECHUEC BO3yXa, IIOYBBI U BO,Z[OéMOB)
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dochop, amnorponHsie Moaubukamuu  (ochopa, Pusnueckne u
xuMudeckue cBoictBa. Oxeupn docdopa(V) u  dochopnas kucnora,
¢u3nueckne W XHMMHYECKHE CBOWCTBa, moidydeHue. lcmomp3oBanue

¢dochaToB B KauecTBE MUHEPATBHBIX y100peHUI

2.5

OOmas xapakTepuctuka 31neMeHTOB [VA-rpynmnbsl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapakTE€pHbIE CTENEHU OKHUCIEHUSA. YTIIJIEpOJ, aJUIOTPOIHbIE
MOJIU(UKAIIMH, PACIIPOCTPAHEHUE B MPHUPOJE, (PU3MUECKUE M XUMHUYECKUE
cBoiictBa. Apcopomusi. KpyroBopor yriepoma B mpupoae. OKcCuabl
yriepoaa, ux (U3MUECKUe U XUMHUYECKHE CBOWMCTBA, JEHCTBHE HA KHUBBIE
OpraHMU3Mbl, IIOJIy4YEHHE M NpPUMEHEHHE. OKOJOTHYECKHE MpOOIIEeMbl,
cBsi3aHHbIE ¢ okcuaoM yriaepona(lV); rumoresza rio0anbHOTO MOTEIICHUS
KJIUMaTa, TapHUKOBBIK d(]dexr. YrompHas Kuciora u e€ COolaM, HuX
¢usnueckue W XUMHYECKHUE CBOWCTBa, IMOJNyYeHHME U IPUMEHEHHE.
KauecTBeHHas peakius Ha KapOOHaT-HOHBI. Vcrnonb3oBaHue KapOOHATOB B

6LITy, MCIUIHUHC, IPOMBIINIJICHHOCTU U CCJIbCKOM XO35ICTBE

2.6

[lepBoHavanbHbBle TOHATHS 00 OPraHMYECKHX BEHIECTBaX Kak o
COCIMHEHMSIX yriiepoa (MeTaH, 3TaH, 3THIICH, alleTUICH, STaHOJI, TIIUIEPHH,
yKCycHast kuciota). Mx coctaB M xumudeckoe crpoenue. llonarue o
OMOJIOTUYECKH BaYKHBIX BEIIECTBAX: XKUpax, OelKax, yriieBoJax — U UX poJiu
B OKHM3HM 4YeJIOBeKa. MarepuaabHOe CIMHCTBO OPraHMYECKUX H

HEOPraHWYECKUX COCIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, TOIY4YEHUE U
npuMmenenue. CoennHeHus: KpeMHus B mpupoje. OOiue npeacraBieHus: 0o
okcune kpemMHusa(IV) wu  kpemnueBoil  kucinore. CuiIMKarbhl, HX
UCIIONIb30BaHWE B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH. BaxkHeiimue
CTPOMTEJbHBIE  MaTepualbl:  KepaMHKa, CTEKJIO, LEMEHT, O€TOoH,
xene300etoH. [IpoGiembl 6€30MacHOrO  HWCIONIB30BAHUS CTPOUTEIBHBIX

MAaTEpHAJIOB B TIOBCEIHEBHOM KU3HU

2.8

XUMUYECKUH IKCTIEPUMEHT: U3ydeHHe 00pa30oB HEOPraHNYECKHUX BEIICCTB,
CBOWCTB COJISHOM KHCIIOTBHI; MPOBEACHUE KAYECTBEHHBIX pEakIuid Ha

XJIOPUA-UOHBL U H3.6JHO,Z[€HI/IG IIPpU3HAKOB WX MPOTCKAHUSA, OIIbITHI,




oTpakaromue (u3nyecKkue M XHMMHUYECKHE CBOMCTBA TaJOr€HOB U HX
COETMHEHMH (BO3MOYKHO HCIOIb30BaHUE BUICOMATEPHUAIIOB); O3HAKOMIICHUE
¢ o0pa3uamMu XJIOpHI0B (TATOT€HUI0B); O3HAKOMIIEHHE C 00pa3liaMu Cephl U
e€ coenuHEHUSMH (BO3MOXKHO  HCIOJb30BAaHUE  BUJCOMATEPHAIIOB);
HaOmo/leHue  mporecca  OOyrauMBaHUS — caxapa  MOJa  JICHCTBUEM
KOHIEHTPUPOBAHHON CEpPHOM KHCIOTHI; HM3yYeHHE XHMHUYECKHUX CBOMCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MPOBEACHUE KAYECTBEHHON peakiuu Ha
cynpdaT-uoH M HaONIoIeHHe TpuU3HaKa e€ MPOTEKaHUS; O3HAKOMIICHHE C
¢buznyeckuMu CBOMCTBaMH a3oTa, ¢ocdopa U UX COeAUHEHHI (BO3MOKHO
WCIIOJIb30BaHUE BHUIEOMATEPHUATIOB), 0Opas3lamMu a30THBIX U (POCPOPHBIX
y10OpeHuii; mojay4yeHue, coOupaHue, paclo3HaBaHUE M HM3Y4YEHHE CBOWCTB
aMMHaKa; MpoBe/IeHNE KaUeCTBEHHBIX peaklnii Ha MOH aMMOHHMs U (ocdart-
MOH W W3y4YeHME TPU3HAKOB MX TNPOTEKAaHUs, B3aUMOJEHCTBUE
KOHIICHTPUPOBAaHHOW  a30THOHM  KHCJIOTBI ¢  Meaplo  (BO3MOXKHO
UCTIOJIb30BaHUE BUACOMATEPHAJIOB); M3YUYEHUE MOJENEH KPUCTATUMYECKUX
peméTok anmasza, rpaduta, QysuiepeHa; O3HAKOMIIEHHE C IPOLECCOM
ancopOLMU  pacTBOPEHHBIX  BEIIECTB  AKTHMBUPOBAHHBIM  YIUIEM |
YCTPOICTBOM NPOTUBOrasa; IOJIydeHHUEe, COOHMpaHue, pacro3HaBaHHE U
M3yYeHHE CBOMCTB YIJIEKHCIIOTO T'a3a; MPOBEJCHUE KAYECTBEHHBIX PEaKLUi
Ha KapOOHAT- U CWIMKAT-UOHBl U H3Y4YEHHE TNPU3HAKOB HX MPOTEKAHUS;
O3HAKOMJIGHHE C NPOIYKIHEH CHIMKATHON NPOMBIIUIEHHOCTH; pEIleHUEe
AKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «BaxHelnne HeMeTalibl U UX

COCOMHCHU

MeTtanisl 1 UX COSANHECHUS

3.1

OOm1ast XxapakTepuCTUKAa XMMUYECKHX HJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B [lepuogudeckoil cucreMe Xxumudeckux snnemeHTtos 1.
MenpneneeBa u crpoeHus atoMoB. CTpoeHHE MeTauloB. Merammndeckas
CBS3b M METAJUIMYECKasl KpUCTAUIMYECKas pemérka. DJIEKTPOXUMUYECKUI

paa HaHpH)KeHI/Iﬁ MCTalJIOB

3.2

duznyeckne M XUMHYECKHE CBOMCTBa MeTamioB. OOmue crnocoObl
NoJydyeHus: MetayioB. IloHATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CrijiaBsl (CTalb, YyTyH, JIOPATIOMUHUMA, OpoH3a) U

UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTU

3.3

[I{esrounble MeTaIIBL: MMOJOKEHUE B [lepuonnueckol cucreMe XUMUYECKUX

sanementoB JI.MI. MeHneneeBa; CTpo€HHE HMX AaTOMOB; HaXOXJECHHE B




npupose. Pusznyeckue U XMMHUUYECKHE CBOMCTBA (HA MpUMEPE HATPUS U
Kanust). OKCuAbl U TUAPOKCUABI HATpusl M Kanus. [IpuMeHeHue menouHbix

METAJUIOB U UX COETUHEHUN

3.4

Ilenouno3eMeabHbIE METaJIBl MAarHuili M KalbLMH: IIOJIOXKEHHE B
[Tepuonuueckoit cucrteMe xumuuyeckux sieMmeHToB J[.MI. MeHnneneena;
CTPOEHHE UX aTOMOB; HaXxOxkaAeHHe B npupoje. Pusndeckue u XUMUUYECKUE
CBOMCTBAa MarHusi M Kajbllusi. BakHeWne COeIUHEHHs KaibIus (OKCHI,

THJIPOKCH, CONH). JKECTKOCTH BOBI U CIOCOOKI €€ yCTpaHEHUS

3.5

AmoMuHuii: nonoxenue B [lepuoanyueckoit cucteMe XUMHUECKUX 3JIEMEHTOB
J.W. MenpeneeBa; CTpoeHHE aTOMa; HAXOXKACHHUE B mpupojae. Puznueckue u
XMMUYECKHE CBOWCTBA aMOMUHHA. AMQOTEpHbIE CBOWCTBA OKCHAA U

TUAPOKCHIA ATTFOMUHUS

3.6

Kenezo: nosoxenne B Ileproguyeckoil cucteMe XHUMHUYECKHX JIEMEHTOB
J.U. MenneneeBa; CTpoeHHE aTOMa; HAXOXJICHHE B Tpupoae. Pusndeckue n
XUMHUYECKHE CBOMCTBA xkene3a. OKcuabl, THapokcuasl U conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOICTBA U OTyYEHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIJIGHHE C oOpa3lamMd MeETalioB U
CIUIaBOB, WX (PU3MYECKUMHU CBOWMCTBAMHU; U3YUYCHHE PE3YJIbTATOB KOPPO3UU
METaJIOB (BO3MOXKHO HCIIOJIBb30BaHUE BHIEOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICMCTBUSL OKCHJIa KaJlbI[Usi W HATpusi C BOJOM (BO3MOXKHO
UCIOJIb30BaHUE BUI€OMATEPUAsIOB); UCCIEIOBAHUE CBOMCTB MKECTKOM BOJIBI;
[polecca TOpPEeHMsl XKeje3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB); MPHU3HAKOB MPOTEKaHMsSI KayeCTBEHHBIX pEaKkIuil Ha
WOHBI (MarHus, Kaiblus, adtoMuHus, 1uHka, >xenesa(ll) u sxenesza(lll),
meau(Il); nabnrogenne M omucaHue MPOIECCOB OKpAIIMBAHUS IUIAMEHU
MOHAMU  HATpHs, Kamusg W  Kaiblsd (BO3MOXHO  HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); UCCIIEJOBaHHE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIA
QTIOMUHUS Y TUJIPOKCHUA IIMHKA; PEIICHUE HKCIIEPUMEHTAIbHBIX 33Jlay 110

TeMe «BakHene MeTaIbl 1 UX COCOAUHCHU A

XuUMUA U OKpYy’Karoas cpeaa

4.1

Hosbie maTepuansl u TeXHOJIOTHH. BemiecTBa n Matepualibl B TOBCEIHEBHOM
JKU3HU YernoBeka. XUMUsS U 310pOBbe. be3onacHoe nenob30BaHue BELIECTB
¥ XUMHYECKUX peakuuii B ObITy. [lepBast moMoIIbs NPy XUMHUECKUX 0XKOTax

" OTPABJICHUAX

4.2

OCHOBBEI 9KOJIOTHYECKOM IrpaMOTHOCTH. XHUMHYECKOE 3arpsA3HCHHUC




okpyxaromen cpenpl IIJIK. Ponb XuMUM B pELIEHUM 3KOJIOTHYECKUX
npobsieM. [IpupoHble HCTOUHUKH YITIEBOAOPOAOB (yroJib, MPUPOIHBIN ra3,

HE(Tb), MPOIYKTHI X MEPEPabOTKH, UX POJIb B OBITY U IPOMBIIUIEHHOCTH

43 XUMHUUECKUH HKCIEPUMEHT: H3ydeHHE O0pa3lioB MaTepHalloB (CTEKJIO,

CILIaBbl METAJUIOB, IOJUMEPHbIE MaTEPHAIIbI)

YYEBHO-METOANYECKOE OBECIIEYEHHUE
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