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IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHM K pe3yjabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eiepalibHON paboueii MporpaMMbl BOCTUTAHUS
M C y4€TOM KOHIICTIIMU TPENoJaBaHusl y4eOHOTO TpeaMera «XUMHS» B
oOpazoBaTenbHbIX opranuzanusx Poccuiickoit dexeparumu.

[Iporpamma mo Xumum 1aéT MPEACTABICHHUE O IEJsAX, OOIed CTpaTeruu
o0Oy4deHHUs, BOCHUTAHUS W Pa3BUTHUS OOYYAIOUIUXCA CPEICTBAMU Yy4eOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTeNbHOE MPEeIMETHOE COJIEpIKaHUe,
MpeIyCMaTPUBAECT paclpeiesieHue ero Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
paszenaM M TeMaM NPOrpaMMbl IO XHMHUH, OMPENEIsSeT KOJIMYECTBCHHBIE H
KayeCTBEHHbIE XapaKTePUCTUKHU COJIEpPIKaHMS, PEKOMEHAYEMYIO
MOCNIEAOBATEIbHOCTh  M3YYEHUSI XHUMHUU C  Y4ETOM  MEKIOPEIMETHBIX U
BHYTPUTIPEAMETHBIX  CBSI3€H, JIOTUKH Y4eOHOTO TMPOIECCa, BO3PACTHBIX
ocoOeHHOCTEH OOydaroluXcsl, ONpEAeNsieT BO3MOXHOCTU TpeAaMeTa s
peayiM3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOI'O O0IIero oOpa3oBaHMs, a TakKe TPEeOOBaHUM K
pe3ynbTaraM OOy4YeHHSI XUMUH Ha YPOBHE IEJIeH M3ydeHUS TpeaMeTa i OCHOBHBIX
BUJIOB y4€OHO-IIO3HABATENILHON NEATEIbHOCTH OOYYaIoLEerocsi MO OCBOEHUIO
y4e0HOT 0 COJIep KaHMUSI.

3HaHWE XWMUHU CIYXUT OCHOBOW HJisi (POPMHUPOBAHHS MHUPOBO33PEHUS
00ydJaromerocs, €ro MpeAcCTaBICHU O MaTEpPHATLHOM CIWHCTBE MHPA, BAKHYIO
pONb UTparoT (PopMUpyEeMble XUMHUEH TPEACTABICHUS O B3aHMMOMPEBPAIICHUSX
SHEPIrud M 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX pEHIeHUs TI00aTbHBIX
npo0JieM YCTOMYMBOrO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, HHEPreTHUYECKOM,
MUILIEBON U 3KOJIOTUYECKON O€30MacHOCTH, MTPOOIEM 3APaBOOXPAHEHHUS.

N3ydyenune xumuu:

CIIOCOOCTBYET  peaju3alii  BO3MOXKHOCTEH  JUIT  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphl JIMYHOCTH, €€ 001Iel 1 (QYHKIIMOHATHHONU TPAMOTHOCTH;
BHOCUT BKJIQq B (OPMHPOBAHHWE MBIIUICHHS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarImMXcs, HABBIKOB MX CaMOCTOSTEIbHOW  y4yeOHON  JIeATEeIbHOCTH,
OKCIIEPUMEHTAJIPHBIX U HCCIICOBATCIIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MMOBCETHEBHOM JKM3HU, TaK U B MPO(HECCHOHATBHOU JEATEIHbHOCTH; 3HAKOMHUT CO
cnenupUKoi HaydHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI 1IEJIOCTHOTO B3IJIs/Ia Ha
€AMHCTBO TPUPOJABI U  YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B
dbopMupoBaHUHU €CTECTBEHHO--HAYTHOU IrPaMOTHOCTH 00y4arOINXCS;
Croco0CTBYeT (OPMHUPOBAHUIO TIEHHOCTHOT'O OTHOIIICHUSI K €CTECTBEHHO-HAYIHBIM



3HaHMSIM, K TPHUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00y4aromUXCs.

JlanHbple HampaBieHUss B OOY4EHHMM XHMHH OOECIEYMBAIOTCS CHEUU(DUKOMA
COJep)KaHMsl ~ y4eOHOro  MpeaMera, KOTOPbIM  SIBJISIETCS  MEaroru4ecku
a/IalITUPOBAaHHBIM OTpa)keHUEM 0a30BOM HaYKH XMMUU Ha ONPEACIIEHHOM 3Tare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs OPUEHTHUPOBAH HA
OCBOEHHE OOYYaIOLIMMUCS CHUCTEMBbl MEPBOHAYAJIbHBIX MOHITHM XWMHH, OCHOB
HEOPraHWYECKOM XUMHUU W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHSATHI
OPraHUYECKOU XUMHUHU.

CrpykTypa comep:kaHHsl HMpOrpamMMBbl 10 XMMHHM CPOPMHpPOBaHA Ha OCHOBE
CUCTEMHOro nojaxonaa k €€ m3ydeHuro. CoaepikaHue CKIaIbIBAETCS U3 CHCTEMBI
HOHATHUN O XUMUYECKOM AJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XMMUYECKON
peakiuu. OOe O3TH CUCTEMBI CTPYKTYPHO OpIaHHM30BAaHbl 110 MPUHIUIY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUECKUX IMPEICTABICHUN
pa3sHOro ypOBHSI:

- ATOMHO--MOJICKYJIEIPHOT'O YUCHHUA KaK OCHOBBI BCEI'O CCTCCTBO3HAHMUA,

- ITepuoguueckoro 3akona J[. MI. MenaeneeBa kak OCHOBHOI'O 3aKOHa

- YUCHUA O CTPOCHHUU aTOMa U XUMHYECKOMU CBi3H,

- NOPEICTaBICHUNH 00 3JIEKTPOJUTHUYECKON TUCCOLMALMU BELIECTB B
pacTBopax.

Teopernueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIUPHUYECKH
MOJyYEHHBIX U OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OAHOIO
YPOBHS K APYrOMY, BBITIONHSAS (DYHKIUU OOBSICHEHHSI U TPOrHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXHOCTEHN MPAKTUYECKOTO IPUMEHEHUS U TIOJIYYEHHUS U3Y4aeMbIX
BEILECTB.

OcBoenne mnporpaMMbl MO XHMHH  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKOHN COCTABIISAIOLIECH HAYYHOU KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW MPUPOABI, LIECHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAaHHUIO U METOJIAM
II03HAaHUA B Hayke. M3ydeHue XMMHUH IPOUCXOIUT C INPUBJICUYEHUEM 3HAHUU M3
paHee M3YYEHHBIX y4yeOHBIX NpeaMeroB: «Okpyxawoomuii mup», «buonorus. 5-7
Kjaccb» U «Pusuka. 7 Kiaacey.

[Ipy wW3ydyeHMHM XUMHUHU TPOUCXOTUT (POPMHUPOBAHHE 3HAHUA OCHOB
XMMHMUYECKON HAayKH KakK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTUYECKOM
JEATENBHOCTHU Y€JI0BEKA U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpBI. 3a1a4a
y4eOHOro MpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMHUUYECKUX 3HAHUN —
BaXHEUIINX (PAKTOB, MOHITHI, 3aKOHOB 1 TEOPETUUECKUX MOJOKEHHM, TOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, SI3bIka HAayKd, B NPUOOILEHUU K



HAyYHBIM METOJAM ITO3HAHUS MPH M3YYCHHH BEIISCTB U XMMHUYCCKHX PEaKIIUi, B
(OpPMHUPOBAHUH U PA3BUTHH ITO3HABATEIBHBIX YMCHHI U MX IIPUMEHEHUH B y4eOHO-
MI03HABATEILHOW W y4eOHO-MCCIIE0BATEIILCKON ACSITETLHOCTH, OCBOCHUH TIPABHUIT
0e30macHOro 0OpaIIeHUs ¢ BEIIECTBAMU B TTOBCETHEBHOM JKU3HHU.

[Ipn M3ydeHun XUMUMU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs BaXKHOE
3HAYCHHE MPUOOPEIH TaKHe 1EIH, KaK:

- dbopMUpOBaHNE HHTEIUIEKTYaJbHO PA3BUTOW JHMYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO PpEIICHUN,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBUSAM >KU3HU;

- HaIpaBJICHHOCTb OOyYeHHMS Ha CHCTEMAaTHYecKoe MPHOOIICHUE
oOydJarmuxcs K CaMOCTOSTEIbHOW TMO3HABATEILHON EATEIhHOCTH, HAyIHBIM
METO/MaM TO3HaHUS, (HOPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMWH,

- obecrieueHue YCIIOBUH, CIOCOOCTBYIOIIHNX IpUOOPETEHUIO
00yJaroIMMHUCs ONbITa Pa3HOOOPA3HON EATEILHOCTH, TO3HAHNS U CAMOIIO3HAHUS,
KIIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIMI), HMMEIOIIUX YHHUBEpPCAIbHOE
3HAYEHHUE JIJIs1 pa3InYHbIX BUOB JAEATEIHHOCTH;

- dbopmupoBanue o00meld (GyHKIIMOHATHPHOM M E€CTECTBEHHO-HAyYHOU
rPAaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBICHATH U OLICHUBATh SIBJICHUS
OKpYKaloIIero MHpa, UCIOJIb3ysd 3HAHUS U OMBIT, MOJYYCHHbIE MPHU H3y4ECHUU
XUMUH, TPUMEHSTh UX MPU PEUICHUHU MPoOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeATEeNTbHOCTH;

- dbopMupoBaHue y O0OYyYaIOIMIUXCS TYMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSl 1EHHOCTH XHUMHUYECKUX 3HAHWWA JJIi BBIPAOOTKH DKOJIOTHUYECKH
1esecoo0pa3Horo TMOBEACHUST B OBITY W TPYAOBOM JACSATEIBHOCTH B LEJSX
COXPAHEHUsI CBOETO 3JI0POBbS U OKPYKAIOIIEH IPUPOIHOM CPEBL;

- pa3BUTHE MOTUBAIMH K O0YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U
CAMOBOCIIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOQUJIS U HAMPABICHHOCTH NAJIbHEHUIIIETO
o0y4eHus.

OG11ee ynco 4acoB, OTBEAEHHBIX JIJISI U3YyYEHUSI XUMUU HA YPOBHE OCHOBHOTO
oOirero obpasoBanusi, cocrarisier 136 yacoB: B 8 kiacce — 68 vacoB (2 4daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEPXAHUE OBYUYEHUA



8 KIIACC IlepBoHayaibHble XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiap XMMUM B KW3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOWMCTBA BEMIECTB. ATpPErarHoe€ COCTOSHHUE
BeniecTB. [loHsgTHe 0 MeTomax MO3HAHUS B XUMHH. UHCTBIE BEIIECTBAa M CMECH.
Cnoco0ObI pa3faeieHus: CMeCei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMUUYECKUX
31eMeHTOB. [IpocThie U ClI0XKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XUMHUUECKUX JIEMEHTOB. 3aKOH
IOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHUTEIbHAs aToMHasA Macca. OTHOCHTENbHAs
MOJIEKYJsipHasi Macca. MaccoBasi 10Jisi XMMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomuuecTBo BemectBa. Monbs. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKHUX COSTUHECHUH.

DU3NYECKUE U XUMHUYECKHUE SIBJICHUSA. XUMHYECKasi peakUus U €€ MPU3HAKU.
3aK0H COXpaHEHUSI MAcChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Kiaccumbukamms
XUMUYECKUX PEaKIil (COeAMHEHUS, PA3IOKECHIS, 3aMeIeHuUs, 0OOMEHA).

Xumuueckuii  IKCnepumenm: 3HAKOMCTBO C XHWMHYECKOW IOCYIOH,
npaBuiaMu paboThl B abopaTopuu U mpuéMamMu OOpalieHus C J1adopaTOpPHBIM
o0Opy/lOBaHHEM, W3YYEHHUE U ONHCaHUe (PUIUYECKUX CBOWCTB 00pasloB
HEOPraHMYECKUX BeIeCTB, HaOMoeHue (u3nUecKuX (IUIaBJIEHUE BOCKA, TasHHE
JbJa, pACTUPAHHE caxapa B CTYIIKE, KUIIEHHE U KOHJIEHCAUs BOJbI) U XUMUYECKUX
(ropeHue cBeYM, MPOKAJIMBAHUE MEIHOM IMPOBOJIOKH, B3aWMOJIEHCTBUE MENa C
KUCJIOTOMN) SIBJIEHUH, HA0JII0/IEHNE U ONTMCaHUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX
peaknuii (pa3ioKeHUE caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapus, pasznoxenue ruapokcuna meau (II) mpum HarpeBaHuu, B3auMOZEHCTBUE
xene3a ¢ pactBopom coiu meau (II), uzyuenue crnocoOOB pasliesieHus: cMecei: ¢
MOMOIIbIO MarHuTa, (MIbTPOBAHUE, BHIIAPUBAHUE, TUCTUIUIALMSA, XpoMaTorpadus,
MPOBEJICHUE OYMCTKH MOBAapEHHOH COJM, HaOJIO/IEHWE M ONHCAaHUE Pe3ysIbTaTOB
MIPOBEJICHUSA ONBITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MojieNiel MOJIEKYJ (IIapOCTEePKHEBBIX).

BakHejimue npeacTaBuTe 1M HEOPraHMYeCKNX BelleCcTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — anemMeHT U mpocroe
BemecTBo. HaxoxpaeHue xucinopopa B mpupone, (U3MUECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuabl. I[Ipumenenune xkucnopoaa. CnocoOsbl
IOJly4EHUs] KHCIOpoJa B JabopaTopuu W IpoMblnuIeHHOCTH. Kpyrosopor
Kuciopona B npupojie. O30H — ajutoTpornHas MoAU(UKaLKs KUCIOpOa.

TermoBoit 3(pdeKT XUMHUYECKON peaklud, TEPMOXMMUYECKUE YypaBHEHUS,
9K30- U JHAOTEPMHUYECKHE peakUHuH. TOIIMBO: Yroib M MeETaH. 3arps3HEHHE
BO3/1yXa, YCUJIEHUE TapHUKOBOT0 3(pdekTa, pa3pylieHue 030HOBOIO CJIOSI.



Bonopoa — anemenT u nmpocroe BemectBo. Haxoxaenue Bogopoia B mpupoe,
bu3nYeCKre U XUMUYECKHUE CBONCTBA, MPUMEHEHHE, CITOCOObI monydeHus. Kuciaorsl
Y COJIH.

MousipHblii 00bEM ra30B. Pacuérbl N0 XMMUYECKUM YPABHEHUSIM.

Odusnyeckne CBOMCTBa BOibl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACBIIEHHBIE PACTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10511 BEHIECTBA B pacTBOpPE. XMMUUYECKUE CBOMCTBA BOJIbl. OCHOBaHUSI.
Posib pacTBOpOB B mpupo/ic U B KU3HU 4YeJIOBEKa. KpyroBopoT BOJBI B IIPUPOJIE.
3arpsi3HeHuEe NMPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJI.

Knaccudukanus Heopranuueckux coenuHeHuid. Oxcuawl. Knaccudukarus
OKCHJOB:  cojieoOpa3yroniue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHbIE) U
Heconmeobpaszyromue. HomeHkmarypa oxcuaoB. Dusmdeckne W XUMUYECKHE
CBOMCTBA OKCUJIOB. [losryueHne okcuaos.

OcHoBanusi. Knaccudukanuss oOcHOBaHUUN: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHknarypa ocHoBanui. PHU3MYECKHME U XUMHUYECKHE CBOWCTBA
ocHoBaHui. [lomyyenue ocHOBaHUI.

Kucnorsl. Knaccudukarus kucnor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[TonyuyeHue KuCoT.

Comu. Homenkinarypa coseit. duznueckue 1 XUuMUYECKUE CBOMCTBA COJIEH.
[Tonyuenune comnen.
I'eHeTnueckas CBs3b MEXKIY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKcnepumeHm:  KA4ECTBEHHOE OIPEACIICHHE COJEPIKAHMS
KHCIIOpOZa B BO3AYyXE, MOIyYeHHE, COOMpaHue, paclio3HaBaHUE U U3yUEHUE CBOMCTB
KHCIIOpoAa, HaOJ0JIeHWE B3aMMOJACHCTBUS BEIIECTB C KUCIOPOAOM M YCIIOBHS
BO3HUKHOBEHHS U MpPEKpalleHHs] TOpeHus (moxkapa), 03HaKOMJIEHHE ¢ oOpa3namu
OKCHJIOB U OIHCAaHUE HX CBOMCTB, MOJY4YEHHE, COOMpPaHHE, pPACIO3HABaHHE U
M3y4eHUE CBOMCTB BoJOpoAa (TOpeHHE), B3aMMOJEHCTBUE BOJIOPOAA C OKCHAOM
Menu (II) (Bo3MOXKHO MCMOIB30BaHUE BUACOMATEPHAIOB), HAOMIOIEHHE 00pa3lioB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB
C PAa3IMYHON PACTBOPUMOCTHIO, IMPUTOTOBJIEHHE PACTBOPOB C ONPEAEIEHHON
MAacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOJICHCTBUE BOJbI C METAJUIAMU
(HaTpueM W KaJibIiieM) (BO3MOKHO HCIIOJb30BaHUE  BHJIEOMATEPUAJIOB),
UCCIIEIOBaHUE OOpa3l[0OB HEOPraHWYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHUSI OKPAaCKU WHIUKATOPOB B PACTBOPAX KUCIOT M ILEIOYCH,
n3y4eHue B3aumoiercTBus okcuia menu (1) ¢ pacTBopoM cepHOM KUCIOTBI, KUCIOT
C MeTaJulaMM, peaKIMil HeWTpaliu3aliy, MoJIy4eHHne HEPaCTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJHOTO MeTala JIPyTUM U3  pacTBOpa COJIM, pEIICHUE



AKCIIEPUMEHTANIBHBIX 3aJlad 1o TeMme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COCTMHEHUI.

Hepuonuueckui 3akoH u Ilepuoanueckasi cucreMma XUMUYECKHUX
3jeMeHTOB /I. U. MenpaesieeBa. CTpoeHue aToMOB. XMMHUYECKAS CBA3b.

OKuCJIUTENTbHO-BOCCTAHOBHUTEIbHbBIC PEAKINHU

[lepBble MONBITKM KiacCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. [loHsaTue o
IPYNIAax CXOJHBIX 3JEMEHTOB (ILUEJIOYHBbIE M MIETOYHO3EMENbHbIE METaJlIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3ylOT aM(pOTEPHbIE OKCHIbI
Y TUAPOKCHIBIL.

[lepnoguueckuii 3akoH. [lepuoguueckas cucrema XUMAYECKUX JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u amuaHonepuoanas hopmsi [leprogndeckoit
cucreMbl xumuyeckux snemeHtoB JI. WM. Menneneesa. llepuonsl u rpymnmsl.
@U3NYECKHUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oronel. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMOB TepBbIX 20 XHMHYECKHX DJIEMEHTOB
[Tepnoguueckoii cucremnl JI. WM. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO
3JIEMEHTA 10 ero noyioxkenuto B [lepuonnueckon cucreme . . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHMSl paJhyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETALTMYECKUX CBOMCTB M0 TPYIIIAaM U NIEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepruoguueckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB Ul pa3BUTUsA Hayku U npaktuku. . M. MenaeneeB — yd€HbIM U
IPaKIaHHH.

Xumnyeckasi cBs3b. KoBaneHTHass (HOJIsIpHAsT W HENOJSIPHAst) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUECKUX JJIEMEHTOB. IOHHAs CBSI3b.

CreneHn OKHCJICHUA. OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIC pCaKkunm.
Hpoueccm OKHCJICHUS M BOCCTaHOBJICHUS. OKUCIIMTEIIM ¥ BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm: W3ydeHHe oOpa3LOB BEUIECTB METAJIOB U
HEMETAUIOB, B3aUMOJICHCTBUE THAPOKCHJIA IIMHKA C PAacTBOpaMHM KHCJIOT H
1IEJI0YEH, IPOBEICHUE OIBITOB, WUIKOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMil (TOPEHUE, PEAKIINU PA3IOKEHUS, COCTMHEHUS ).

Mesicnpeomemmuoie céa3u

Peanuzanusa MeXnpeIMETHBIX CBS3€M MpU KM3Yy4YEHUHM XHMHUU B § Kiacce
OCYIIECTBIISIETCS 4e€pe3 MCIOJAb30BAHME KaK OOIIMX €CTECTBEHHO--HAYUHbBIX
NOHSATUN, TaK U MOHATUH, SBIIOIIMXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MIPEAMETOB
€CTECTBEHHO--HAYYHOT O LIUKJIA.

OO0mme ecTeCTBeHHO--HAyYHBIC TIOHITHS: HAYIHBINA (DaKT, THIOTE3a, TEOPHs,
3aKOH, aHaJM3, CHUHTE3, KiIaccupukanus, TEPUOANIHOCTh, HAOIOIEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHNE, U3MEPEHUE, MOJIENb, SIBIICHHE.



®duznKa: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIBL,
pPaMOaKTUBHOCTb, MOJIEKYNA, 3JIEKTPUYECKUN 3apsll, BELIECTBO, TEJO, OO0BEM,
arperaTHO€ COCTOSTHME BEILECTBAa, ra3, (PM3UYECKUE BEJIWYUHBI, €IUHULIBI
U3MEpPEHUs, KOCMOC, IUIAHETHI, 3BE3/1b1, CoJIHLIE.

buonorus: dorocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TOPO/bL, TOJIE3HBIE
UCKOIIAeMbI€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KVTACC BemecTBo M XMMHYECKAs peaKkuust

[lepnonnuecknii 3axoH. [leproanyeckas cucreMa XUMHYECKUX AJIEMEHTOB /.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBONCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHs, KAIBIHSI U UX COSAMHEHU N
B COOTBETCTBMM C IIOJIO)KEGHMEM DJJeMeHTOB B Ilepuonmyeckoil cucreme u
CTPOEHUEM HX ATOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOM CBSI3U. THUIIBI KPUCTAUIMYECKHUX
PELIETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKHU U
BUJIa XUMHUYECKOU CBS3U.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHMYECKUX BEILECTB. XMMHUECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K pa3IM4YHbIM KJIacCaM HEOPraHMYECKHUX
COEIMHEHUI, TEHETUYECKas CBA3b HEOPIraHUYECKUX BEILIECTB.

Krnaccudukanus XMMHUECKUX PEaKIMi MO pa3IuyHbIM MpU3HAKaM (110 YUCITy
M COCTaBy YYacCTBYIOIIMX B pEaKIMU BELIECTB, MO TEIIOBOMY 3(ddexTy, mo
M3MEHEHUIO CTENEHEH OKHMCIEHUS XMMHUYECKUX 3JIEMEHTOB, MO OOPATUMOCTH, MO
YYacCTHIO KaTaiau3aropa). DK30- U dHJOTEPMHUUECKHE PEaKIUU, TEPMOXUMUUECKHUE
ypaBHEHHUSI.

[lonsitue o ckopoctu xumMuueckord peakiuu. llonstue o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [IoHsATHe 0 rOMOre€HHBIX M TreTepOreHHBIX
peakuusx. [lonstue o karamuse. [lonstue o xumuueckom paBHoBecuu. DakTopsl,
BIMSIOIIME Ha CKOPOCTh XHMHUYECKOW pEaKUMH M IOJIOKEHHE XUMHYECKOIO
paBHOBECHSL.

OKHUCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEaKlMW,  JJIEKTPOHHBIA  OaiaHc
OKHCJIMUTEIbHO-BOCCTAHOBUTENbHOW ~ peakuuu.  CocraBieHuWe  ypaBHEHUIA
OKHCJIMTEIbHO--BOCCTAHOBUTEJIBHBIX ~ PEAKIMA €  HCIOJb30BAHUEM  METOJa
AJIEKTPOHHOT O OanaHca.

Teopwst 37€KTPOIUTHYECKON AUCCOMUAIMN. IICKTPOIUTHI U HEDJIEKTPOIUTHI.
Karnonsl, aHMOHBL. MeXaHH3M IUCCOIMAIMN BEIIECTB C PA3JIMYHBIMHU BHJIAMH
XUMUYeCcKOH cBsi3u. CrerneHb nuccoruanui. CUIIbHBIC U clIa0bIe AIEKTPOIIHTHL.

Peakium nonHOTrO 0OMeHa. Y CIIOBHSI IPOTEKAHHS PeaKIMii HIOHHOTO OOMeHa,
MOJIHBIE W COKpAIIEHHBIE HOHHBIC YypaBHeHHsI peakinuid. CBOWCTBA KHCIOT,



OCHOBAHHI U COJIEW B CBETE MPEACTABICHUN 00 3JIEKTPOJIUTUYECKON AUCCOLUALINN.
KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHATHE O THIpOIM3E COEN.

Xumuueckuii IKcnepumenm: O3HAKOMIICHUE C MOAEISIMU KPUCTAIUIMYECKAX
PELIETOK HEOPraHMUECKHUX BEIIECTB — METAIJIOB M HEMETaIIOB (rpaduTa 1 anMasa),
CJIIOKHBIX BEILECTB (XJIOpUAa HATpHsl), HMCCIECJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peaklru OT BO3ACHCTBUS PA3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE
AJIEKTPONPOBOIHOCTA PACTBOPOB BEIIECTB, IIPOILIECCA JIHUCCOLMALNUM KHUCIOT,
nienoyeit U cosiei (BO3MOXKHO HCHOJIb30BAaHUE BHUJAECO MaTepUasoB), MPOBEIECHUE
OIBITOB, WJUIFOCTPUPYIOIIMX IPU3HAKK MPOTEKAHUSA PEAKUUNA HOHHOIO OOMEHa
(oOpa3oBaHKMe oOcajKa, BbIJCJIEHUE Ta3a, OO0pa30BaHUE BOJbI), OIBITOB,
WUIFOCTPUPYIOIIMX ~ MPUMEPBl  OKHUCIIHUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIHM
(ropeHue, peakuuH pasiIoKEHHUs, COCAUHEHHUs), paclo3HaBaHUE HEOPraHWYECKHX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pEAaKUMHW HAa  HOHBL, PEIICHUE
JKCIIEpUMEHTAIIbHBIX 3a/a4.

Hemeranibl 4 MX cOeAUHEHUS

OO6miast xapakTtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHbIE CTeneHu OokuciaeHud. CTpoeHne U (PU3NUECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMUMHYECKUE CBOKMCTBA HAa IPUMEPE XJIOpa (B3aMMOIEHCTBUE
C MeTajlaMH, HeMeTalaMH, Mienoyamu). XjopoBojaoposd. ComsiHas KHUCIIOTa,
XUMHUYECKUE CBOMCTBA, IIOJy4YeHUE, NpUMEHeHue. [JlelcTBue XJjiopa W
XJIOPOBOJIOPO/Ia HA OPraHu3M 4elloBeKa. BakHelre X10opuabl U X HAX0XKICHUE B
IIPUPOLE.

OOmias xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CtpoeHue U (uU3MUecKHe CBOWCTBA
MPOCTBIX BEHIECTB — KUCIOPOAA U CEepbl. AJUIOTPOIHbIE MOAU(DUKALNN KACIOPOI1a
M cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3UUECKUE U
XUMUYeCKre cBOoMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJOB.
Cepnas kucnora, pu3ndeckue U XuMUYECKre CBOMCTBA (0011e KaK MPeICTaBUTENs
KJIacca KUCJIOT U crnenuduyeckue). XUMUYECKUE PEAKIUH, JIekKallhue B OCHOBE
IPOMBIIIEHHOTO CIoco0a MOMy4YeHUs: CEepHOM KuciaoThl. IIpuMeHnenue cepHOU
kucaoTel. COJM CepHOM KHUCIIOTHI, KadeCTBEHHas peakuus Ha Cylb(ar-noH.
Haxoxnenne ceppl m €€ COCAMHEHUM B NOPUPOAE. XUMHUYECKOE 3arpsA3HEHHUE
OKpYXKarouied cpellbl COCTUHEHUSIMHU cepbl (KUCIOTHBIE IOXKIH, 3arpsi3HEHUE
BO3/yXa U BOJIOEMOB), CLIOCOOBI €r0 MPEA0TBPAICHUS.

OOmiast xapakTepucThka 3y1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHSA. A30T, pacnpoCTpaHEHHE B IPUPOJE,
¢usnyeckue u xumuyeckue cBoiicrea. Kpyrosopor a3ora B npupone. AMMHUaK, €ro
¢u3nyecKkue U XMMHIECKHUE CBOICTBA, MOMydeHne 1 mpuMenenue. Conu aMMOHMS,
uX pU3NYECKUe U XUMHUIECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha



MOHBI aMMOHHs. A30THasi KHUCJOTa, €€ MOoNydeHue, PU3NYECKHEe U XUMUUYECKUE
cBoiicTBa (0OIME€ Kak MPEICTaBUTENSl Kjacca KHUCIOT U crenuduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX YA0OpEHUH.
XVUMHUECKOE 3arpsi3HEHUE OKPY KaIOIIEeH Cpejibl COSTMHEHUSIMH a30Ta (KUCIOTHbBIE
JOKJIM, 3arps3HEeHHE BO3AyXa, MOYBbI U BogoémoB). dochop, amioTpomHbie
Moaudukauuu (ocdopa, pusznyeckne U xumuyeckue cpoiicrBa. Okcun docdopa
(V) u dochopnas kucnora, GU3MYECKUEe U XUMHUYECKHUE CBOMCTBA, MOJTy4YEHUE.
Hcnonb3oBanue ¢hochaToB B KauecTBE MUHEPATIHHBIX YI00pEHUH.

OO6mas xapaktepuctuka 3jaeMeHToB [VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUS. Y TJIEpO/I, AJLTIOTPOIHbIE MOAU(DUKAIIIH,
pacrpocTpaHeHHe B Mpupoje, pusnueckue U XMMHUYECKHE CBOMCTBA. AJICOpOLIMS.
Kpyrosopor yrnmepoga B mnpupoae. Oxcunpl yriaepoaa, uX (¢GU3NUECKHE U
XUMUYECKHE CBOMCTBA, IEWCTBHUE HA dKUBbIE OPraHU3MbI, IOJy4€HUE U IPUMEHEHHE.
DKoJIOTUYECKHe TPOoOJIeMbl, CBsi3aHHBIE ¢ oOkcuaoM yriepoaa (IV), rumoresa
rJI00ATLHOTO MOTEIUICHHS KITMMaTa, MapHUKOBBIN 2((dEeKT. YToapHas KUCIO0Ta U €€
CONM, HUX (PU3NYECKHE W XUMHUYECKHE CBONCTBA, MOIYYEHHUE U TPUMEHEHHE.
KauectBennas peakiysi Ha kKapOOHAT-MOHBI. Vcnonab30BaHue KapOOHATOB B OBITY,
MEJIULMHE, TPOMBIILIEHHOCTH U CEJICKOM XO3SIHCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TAHOM, TTIMUEPHH, YKCYCHAs! KUCIIOTa).
[IpupoaHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yrojb, HNPUPOAHBIA Tra3, HEPTH),
MPOAYKTHl WX MepepadoTku (O€H3MH), X pOJib B OBITY U MPOMBILIICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BAXKHBIX BEIECTBAX: JKUpaX, O€NKax, yriieBojax — U Ux
poii B JKHM3HHM 4YeloBeKka. MarepuanbHO€ €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COCIUHEHUH.

KpemHunii, ero ¢usnueckue W XUMUYECKUE CBOWCTBA, TOJYUYCHHUE W
npumeHeHue. CoenuHeHus! KpeMHUs B npupoje. O01ue npeacTaBieHus 00 OKCHIE
kpeMHus (IV) u kpemHueBoil kucinore. CUIMKAThl, X UCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. Ba)kHelme cTpouTenbHble MaTepualibl: KEpPaMHKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. IIpobmeMbl ©€30macHOrO  MCIIOJIb30BAaHMS
CTPOUTEIIbHBIX MAaTE€PUAJIOB B MOBCEIHEBHOM KU3HHU.

Xumuyeckuii IKcnepumenm: v3ydeHre oOpa3lioB HEOPraHMUECKHUX BEILECTB,
CBOMCTB COJITHOM KHMCIJIOTBI, TPOBEACHUE KAUYECTBEHHBIX PEAKIUNA HA XJIOPUI-UOHBI
U HaOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaXkarolue (pu3nuecKue u
XUMUYECKUE CBOMCTBA T'aJIOT€HOB M UX COCAMHEHUN (BO3MOXKHO HMCIOJIb30BAaHUE
BUJICOMATEpPUAJIOB), O3HAKOMJIEHME C oOpas3laMu XJIOPUJIOB (TaJIOT€HUJIOB),
O3HaKOMJIEHHE C 00pa3liaMH Cephl U €€ COeTMHEHUSIMU (BO3MOKHO MCIOIb30BAHUE
BUJIEOMATEpPUAJIOB), HAOIIOIEHNE MpoIecca OOYriInMBaHuUsl caxapa Ioj JACHCTBUEM
KOHICHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3Y4EHUE XUMHYECKUX CBOWCTB



pa30aBIEHHOM CEpHOM KHUCJIOThI, MPOBEACHUE KAaueCTBEHHOM peakluu Ha
cynbpaTHoH © HaOMIOJCHWE TpU3HaKa e TPOTEKaHUs, O3HAKOMIIEHHE C
dbusznueckumMu cBoiicTBaMu a3zoTa, Gochopa M UX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE  BHUJCOMATEpUAIOB), O0Opa3amMu  a30THBIX ©  (HocHOpHBIX
ynoOpeHwii, moxy4eHne, coonpanue, paclio3HaBaHUE U U3yUYEeHHE CBOMCTB aMMHUaKa,
MPOBEICHNE KaUYeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YICHHE
[IPU3HAKOB MX NPOTEKAaHUs, B3aUMOJCHUCTBHE KOHLICHTPUPOBAHHOM a30THOM
KHCIIOTBl C MeIbI0 (BO3MOKHO HCIOJIb30BAaHUE BHJECOMATEPUATIOB), H3YUCHUE
MOJIeNIel KPUCTAUNTMYECKUX PEIIETOK anmasa, rpadura, QyuiepeHa, 03HaKOMIICHUE
C TPOLECCOM aAcopOLMM PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4yeHHe, COOMpaHUE, paclo3HaBaHUE M M3ydeHUE
CBOWMCTB YIJICKMCIIOT'O Ta3a, MPOBEICHNE KAaYEeCTBEHHBIX PEaKIuii Ha KapOOHAT U
CWIMKAT-UOHBl M M3Y4YEHHE TMPU3HAKOB UX TMPOTEKAHMS, O3HAKOMIIEHHUE C
IPOAYKIMEN CHIIMKATHOW MTPOMBIIIUIEHHOCTH, PEHIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4
1o TeMe «BaxkHele HeMETAIUTbl U UX COETUHEHUSD.
MeTtanbl 1 MX COeIMHEHUSA

OO0mras XxapakTepuCcTHKa XMMHUYECKUX IJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHM
ux nonoxeHus B llepmogmueckon cucreme xumuyeckux oanemeHtoB J[. WM.
MenpneneeBa u crpoeHus atomoB. CTpoeHHME MeETauioB. MeTrannuyueckas CBSI3b U
METAUINYECKAsT  KPUCTALIMYECKAass  pemeTKa.  DJIEKTPOXMMHUYECKUM  psij
HaIpsHDKeHUH MetauioB. dusnueckue U XMMHUYECKUE CBOMCTBA MeTayioB. OOmue
crocoObl TosydeHust metamioB. [loHsSTHE O KOPpO3WHM METAIOB, OCHOBHBIC
CIOCOOBI 3alTUTHI UX OT Koppo3uu. CIuiaBhl (CTallb, YYyT'yH, TIOPATFOMUHUHN, OPOH3a)
U UX TIPUMEHEHHE B OBITY M IIPOMBIIIIIICHHOCTH.

[[leouHble MeTaUIBL: TONOXKEHUE B llepuognueckoil cuCTEME XUMHUUYECKHX
anemeHToB JI. M. MenneneeBa, CTpOCHHE MX aTOMOB, HaXOXJEHUE B MPHUPOJE.
duznvecKknue 1 XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCHIBI U
TUJIPOKCHUIBI HATPUS U KK, [[puMeHeHnE MET0YHBIX METAJUIOB U UX COCIMHCHUU.

[Ilenoyno3eMeNnbHBIE METAUIBI MAarHuii W KaJIbLHWK: TOJIOKEHUE B
[lepuognueckoii cucreme xumudeckux 3jeMeHToB . 1. MenneneeBa, ctpoeHrue Ux
aTOMOB, HaXOXJCHHUE B Npupoae. OU3NYecKue U XMMHUUYECKHE CBOMCTBA MarHus 1
KaJblusl. BaxkHeme coeTuHeHns Kaablius (OKCUI, TUAPOKCHU, COJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEHUSI.

AJtoMHUHUIN: T10710keHuE B [lepruonndeckoil cucteMe XUMUYECKUX 2JIEMEHTOB
. 1. MengeneeBa, CTpoeHHE aToMa, HAXOXJcHUE B mpupope. DPusnueckue u
XMMHUYECKHE CBOMCTBA amtOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxxkenue B Ilepuoanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHne aroMma, HaxOXAcHUE B Ipupoac. PUMYECKHE H



XUMHUYECKHE CBOMCTBA xene3a. OKCubl, TMApOKCH Bl U coiu xkeie3a (II) u xxenesa
(IIT), ux cocTa, CBOMCTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm: O3HAKOMJICHHE C OOpa3llaMd METAIOB U
CIUTAaBOB, WX (PU3MYECKUMH CBONCTBAMHU, H3yYC€HHUE PE3YJIbTaTOB KOPPO3UU
METAUIOB  (BO3MOYKHO  HCIIOJIb30BaHUE  BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCHJIa KaJIbIIUsI M HATPUS C BOAOW (BO3MOXKHO HCIOJB30BAaHUE
BUJIEOMATEpPHUAJIOB), UCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI, MPOIECCA TOPEHUS
&Keyesa B KUCIOpoJie (BO3MOXKHO HCIOJB30BAHKUE BHACOMATEPHAIIOB), MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAaKIMil HAa WOHBI: MarHus, KaJblMs, AJIIOMUHMUS,
nuHKa, xxenesa (II) u xxenesa (III), meau (1), HaGnroaEeHUE W ONMKMCaHUE MPOIECCOB
OKpalllMBaHUsl IJIAMEHHM HOHAMHM HATpHUs, Kaaus ¢ Kaiblusi (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJICOMATEpPUANIOB), HCCIeJoBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCHUA ATFOMUHHUS U TUAPOKCUA [IMHKA, PEIIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4
1o Teme «BakHeWIlre MeTaulbl U UX COCTUHEHUS.

XuUMHSA M OKPYKAOIIAs cCpeaa

BemectBa u marepuansl B MOBCEIHEBHOW JKMW3HM 4YenoBeka. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB U XUMUYECKUX peaknuii B ObiTy. IlepBas momoris mpu
XUMUUYECKUX 0KOTaX U OTPABJICHUSX.

XHMMHUYECKOE 3arpsi3HEHHE OKpYXKarolleil cpenbl (TpeaenbHas TOMyCTUMAs
KoHIIeHTpaius BemecTs, nanee — [1/IK). Ponb xuMun B pelieHun 3KOJOTUUECKUX
po0IeM.

Xumuueckuii IKcnepumenm:
M3y4eHue o0pa3oB MaTEPUAIIOB (CTEKJIO, CIIABbl METAIIJIOB, TOJIMMEPHbBIE

MaTepuasbl).

Mescnpeomemmuoie ceasu

Peanuzanusa MeXOpeIMETHBIX CBs3€d MpPU WM3YyYEHHUM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIHOJIb30BAaHUE KakK OOIIMX EeCTECTBEHHO-HAYYHbBIX
MOHSATHUM, TaK W MOHITUHN, SBISIIOIIUXCA CUCTEMHBIMU JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHBIC TMOHSATHS: HAYYHBIA (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCHpUKAIMI, TEPHOIUIHOCTh, HAOJIOIEHNE,
AKCIICPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHHUE, MOJIeib, SBJICHHE, MApHUKOBBIN
3 (PexT, TeXHOIOTHSI, MAaTePUATIBI.

dwusuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIIHI,
PalnOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUIECKHI 3apsig, IPOBOJTHUKH,
MOYIIPOBOJHUKH, JTUIJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, I'a3, paCTBOP, PACTBOPHUMOCTh, KPUCTAJUINYECKAs
peméTka, CIuiaBbl, (PU3MUECKUE BEIWYUHBI, €IUHHIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COJHIIE.



buonorus: ¢orocunres, abixanue, Ouocdepa, 3KOCHUCTEMA, MHUHEpPAIbHBIE
YI00pEHHsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE IOPOJIbI, TTOJIE3HbBIE
MCKOITa€MbI€, TOIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHSA TMPOTPAMMBI OCHOBHOTO OOIIETO
0o0pa3oBaHus JOCTUTAIOTCS B XOie OOy4eHHs XMMHHM B €IMHCTBE Y4eOHOH u
BOCIIUTATEIbHOMN JI€ATEIbHOCTH B COOTBETCTBUH C TPATULMOHHBIMU POCCUHCKUMU
COLMOKYIBTYPHBIMH M JTyXOBHO-HPABCTBCHHBIMU I[€HHOCTSIMH, NPUHATHIMH B
o0IlecTBe MpaBWJIAMH U HOPMAaMM IIOBEIEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMSI, CAMOPA3BUTHS U COIIMAIU3AIIMN 00 yJaIOLUXCS.

JIMYHOCTHBIE ~ pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOyYarOMIMXCS
PYKOBOJCTBOBAaThCSI CUCTEMOM TO3MTHUBHBIX IEHHOCTHBIX OPHEHTAlMi |
paciIupeHre OMbITa IeATEeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpuoTMYeCKOro BOCHUTAHUS: I[IEHHOCTHOI'O  OTHONICHHS K
OTEUYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAay4YHOMY HaCJIEAUIO,
MMOHUMaHUsl 3HAYEHUs XMMHUYECKOM HAYKH B YKU3HM COBPEMEHHOrO OOIECTBA,
CHOCOOHOCTH BIAAETh JIOCTOBEPHON MHGpOpPMAIMEH O MepeOBhIX JOCTHKCHUIX U
OTKPBITHSIX MUPOBOW M OTEUYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA; 2) IPAKAAHCKOI0 BOCTIMTAHUSA:

NPEACTABICHUS O COLHAIBHBIX HOPMAaX M TNpPaBUIaX MEKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTMBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIEIOBATENbCKOM, TBOPYECKOM W APYIMX  BUOAX
JEeSATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEIbHOCTH INpU
BBITIOJTHEHUU YYEOHBIX, T[I03HABATEIbHBIX 3a/1ay, BBIMOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/1aHUU YYE€OHBIX MMPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
Y B3aMMOINIOMOIIH B IPOLIECCE 3TOM YUEOHOM J1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE TOBEACHUE W MOCTYNKM CBOMX TOBAPUUIIEH € MO3UIMM HPABCTBEHHBIX W
IIPABOBBIX HOPM C Y4E€TOM OCO3HAaHHs IOCIEIACTBUN IOCTYNKOB; 3) LEHHOCTH
HAYYHOr0 IO3HAHMA: MUPOBO33PEHUYECKHE IMPEACTABICHUS O BEUIECTBE U
XUMUYECKON peakliii, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U COCTaBJISIOIIME OCHOBY JUJISl MOHMMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHpA,
MIPE/ICTaBIICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPUPOJIbI, B3aUMOCBS3IX
YEeJI0BEKA C MPUPOJHON CPEAOM, O POJIM XMMUU B TIO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;
M03HABATEIbHBIE MOTUBHI, HAITPABJIECHHBIE HA MOJIYYE€HUE HOBBIX 3HAHHI IO XUMUH,
HEOoOXOquMbIEe i1  OOBSCHEHUS HAOJMIOJAEMBIX IPOLECCOB M SIBICHH,
NO3HABaTEIbHOW, WH(OPMAIIMOHHON M YMTATEIbCKOM KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEPATYpOH, MOCTYIMHBIMH TEXHUYECKHMMH CpPEACTBAMU WH(OOPMAIIMOHHBIX
TEXHOJIOTUI; HHTEpEC K 00YYEHHIO U TTO3HAHUIO0, TI0003HATEIBHOCTh, TOTOBHOCTH U



CIIOCOOHOCTh K  €CaMOOOpa30BaHMIO, TPOCKTHOM M  HCCIEAOBATEIHLCKOU
NEeATeNTbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH U YPOBHSI OOyUEHHS B
JIaIbHEHIIIEM;

4) dopMupoBaHusi KyJbTYPbl 310POBbSi: OCO3HAaHUE IICHHOCTH >KW3HH,
OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3
KU3HH, OCO3HAHUE TTOCJICJICTBUN U HEMPUSTHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJKOTOJIsI, HApKOTUKOB, KYpEHHS), HEOOXOJUMOCTH COOJIOJICHUS TIPAaBHII
0€30MmacHOCTH MpU OOpaIllEHUH ¢ XUMHUYECKUMU BEIIECTBAMU B OBITY U peajibHOM
KU3HU; 5) TPYAOBOr0 BOCIIUTAHUSA:

UHTEPEC K MPAKTUUECKOMY U3YUYECHHIO MPOPECCUuil U TpyAa paziuyHoOro poja,
yBaXXEHUE K TPYY U pe3yJibTaTaM TPYJI0BOH JEATEIHLHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUsT  MPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAHHBIH  BBIOOD
WHJIUBUYaTbHON TPAEKTOPUU MPOJOKEHUST 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHUHU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHol npodecCuoHaAIbHON IESITEIbHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh QJaNTHPOBATHCA B TPOGECCHOHATBHOU cpere; 6) IKO0I0ru4ecKoro
BOCHUTAHUSA: DKOJOTUYECKH TIEJIECOOOpPa3HOE OTHOIIEHHWE K TMPHUPOAC Kak
MCTOYHUKY KU3HU Ha 3eMJIe, OCHOBE €€ CYIIEeCTBOBaHUs, MOHUMAaHUE LIEHHOCTH
3I0pOBOTO M 0Oe3omacHOro oOpaza KU3HHM, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (DM3MYECKOMY WU TICHXUYECKOMY 370POBBIO, OCO3HAHHE I[EHHOCTH
coOJII0IeHUS TIPaBUJI 0€30MaCHOI0 MOBEACHUS MPU PpabOoTe C BEIIECTBAMHU, a TAKKE
B CUTYaIIUsIX, YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIOJIEH; CIOCOOHOCTU MPUMEHSIThH
3HaHUS, MOJy4yaeMble NPU U3YYEHUU XUMHH, Uil PEIICHUS 3a1ad, CBA3aHHBIX C
OKpYXKarolled IPUPOJHON CpEelor, Uil TOBBIICHHUS YPOBHS 3KOJOTMYECKOU
KYJBTYpPbI, OCO3HAHUS TI00ATLHOIO XapaKTepa HKOJOTUYECKUX MPoOjeM U MyTeu
UX PELICHUs] TTOCPEJCTBOM METOJIOB XUMHH, YKOJIOTHYECKOT0 MBIIIJICHUS, YMEHUS
PYKOBOACTBOBAaTbCSI MM B II03HABATEJIBHOW, KOMMYHMKATHUBHOM M COLIMAJIBHOU
MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaMETHBIX pE3YyJbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUST MUPOBO33PEHHS OOIIEHAYYHBIE MOHATUS (3aKOH, TEOPHs, TPUHITHII,
runore3a, QaxkT, CUCTEMA, MPOLECC, OIKCIEPUMEHT U JpPYyroe.), KOTOpble
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpeaMeTax U TO3BOJSIOT Ha
OCHOBE 3HAaHHUI M3 3THX NPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O LEIOCTHOU
Hay4YHOW KapTUHE MHpA, U YHUBEpCAJbHbIE yueOHbIE AeHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATUBHbBIC, PETYISATUBHBIEC), KOTOpble obOecneunBaroT (HopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYLIECTBIICHUIO Yy4eOHOU
NEATEIbHOCTH.



Ilo3HaBaTe/ibHbIC YHUBEpPCcAJIbHbIE YUeOHbIe AeiicTBHSA ba3oBbie

JIOTHYeCKHe 1eUCTBUSA:

YMEHHS HCIIOIh30BaTh MPHUEMBI JIOTHUYECKOTO MBITIUICHUS TP OCBOCHHH
3HAHHWW: PacCKPBIBATh CMBICT XUMHYECKUX TMOHATHH (BBIICIATH MX XapaKTEPHBIC
PU3HAKK, YCTAHABIMBATh B3aWMOCBSI3b C JPYTUMU TOHSTHUSMHU), UCIOJIB30BATh
MOHSTHS NIl OOBSICHEHUSI OTJEIBbHBIX (PAKTOB U SBJICHUMN, BEIOUPATh OCHOBAHUS U
KPUTEPUH IS KJIACCH(PUKAIMK XUMHUYECKUX BEIICCTB M XUMHUYCCKUX PEaKIIHH,
YCTaHABIMBATh MPUYMHHO-CICJACTBEHHBIC CBS3HM MEXKIY OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, TIO aHAJIOTHN),
JIeNaTh BHIBOJIBI U 3aKJIFOYCHUS; YMEHUE TPUMEHSTh B MPOIIECCE MO3HAHUS TIOHATHS
(mpeIMeTHbIE U  METaNpeIMETHBIC), CHUMBOJMYECKHE (3HAKOBBIC) MOJIEIIH,
UCIIOJIb3yeMblE B XUMHUH, MPEoOpa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XHUMHH
MOJICIIbHBIE MPEACTABICHHS — XUMHUYECKUHN 3HAK (CMBOJI DJIEMEHTA), XUMHUIECKas
dopMyna M ypaBHEHHE XHUMHUYECKOM pEaKIMM — TMpHU peleHuH YydeOHO-
MO3HABaTEIbHBIX 337a4, ¢ YYETOM ITHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC NMPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUUYECKHUX
BEIIECTB M XUMHUYECKUX PEAKIUH, BBISBISTH OOIINE 3aKOHOMEPHOCTH, TIPUYNHHO-
CIICZICTBEHHBIE CBSI3U U IPOTHBOPEUHS B U3y4aEMbIX MPOILIECCAX U SIBICHUSX.

Bba3oBble ucciieoBarejbCKue AeicTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABIICHHBIE BOIMPOCH B KAdeCTBE WHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYE€CTBE OCHOBHI /ISl (hOPMHUPOBAHUS TUITOTE3HI 10 TIPOBEPKE
NPaBUJIBLHOCTH  BBICKA3bIBAEMBIX  CYXJEHUM, MPHOOPETEHHE  OIbITa 110
IJIAHUPOBAHUIO, OpPTaHW3allMd M TPOBEACHUIO YYCHUYECKHUX OSKCIEPUMEHTOB,
YMEHHE HaOIOJaTh 3a XOJIOM TPOIECCa, CaMOCTOSTEILHO MPOTHO3UPOBATH €TI0
pe3yabTar, GOpMYIHPOBaTh OOOOIIICHUS W BBIBOJIBI IO pe3yIbTaTaM MPOBEAEHHOTO
OIBITA, UCCIICIOBAHUS, COCTABIATH OTYET O MPOJICTIAHHON padoTe.

Pabora ¢ undgopmanmeii:

yYMEHHE BBIOMpaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH(HOPMAITHIO
Pa3IUYHBIX BUIOB U (OPM MPEJICTABICHUS, MOJYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYJIApHAsT  JMTEpaTypa XUMHUYECKOTO COACP)KAaHHS, CIIPABOYHBIC
nmocoousi, pecypcbl MHTepHETa), KPUTUYECKH OICHUBATH IMPOTUBOPCUMBYIO U
HEJI0OCTOBEPHYIO HH(POPMAIIHIO;

YMCHHE TPHUMCHSTH Pa3IMYHBIC METOJBI M 3alpPOCHl MPH IOMCKE M OTOOpE
UHGOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX IS BBIOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a71a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITAa B
0o0JacTH  WCTOJIb30BaHUS  WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHNE KYJbTYPOH aKTUBHOTO WUCIOJIb30BAaHUS PA3TUIHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (OopMy MpeACcTaBiICHUS WHOOPMAIMU U
WJUTIOCTPUPOBATh pEIIaeMble 3a7addl  HECIOKHBIMH CXEMaMH, JrharpaMMamu,
apyrumu  popmamu rpadukd W MX KOMOWHAIUSIMH, YMEHHE WCIOJIb30BaTh H



aHAJIM3MPOBAaTh B IIpoliecce Y4eOHOM U MCCIEAOBATEIbCKON JEATEIbHOCTH
MH(OpMAIUIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X03SMCTBAa U TPAaHCIOpPTa
Ha COCTOSIHUE OKPY’KArOLIEH IPUPOIHOU CPELbI.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA:

YMEHHMS 337]aBaTh BOIPOCHI (B X0/€ Aranora u (W) AUCKYCCUH) MO CYHIECTBY
oO0cyxkaaeMol TeMbl, (QOPMYIUPOBAaTH CBOU MPEIJIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHUSI TPEMJIOKEHHOM 3aJaud; YMEHUS MPEACTaBIATh IMOJYy4YECHHBIE
pe3yNbTaThl MO3HABATEIbHOU AESATEIBHOCTH B YCTHBIX M NMHCbMEHHBIX TEKCTaX;
JenaTh MPE3CHTAIMI0 PE3YJIbTATOB BBIIOJIHEHUA XHUMHUYECKOrO JKCIIEPUMEHTA
(JTabopaTOpHOTO OIBITa, JTAOOPATOPHON pabOTHl MO HCCICAOBAHUIO CBOWMCTB
BEIIECTB, YU€OHOr0 MPOEKTA); YMEHUS y4eOHOTI0 COTPYIHUYECTBA CO CBEPCTHUKAMMU
B COBMECTHOM IO3HABATEJILHOW U HCCIIEIOBATEIbCKON NESITENBHOCTH IIPU PELLIEHUN
BO3HUKAIONIMX MpOOJIeM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3unuil (00CcyxaeHusi, 0OMEH MHEHUSIMHU, «MO3TOBbI€ IITYpMbD», KOOPAUHALUS
COBMECTHBIX JICMCTBUM, ONPENEIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM pa0bOThI U IPYTHE).

PeryasiTuBHbIe YHUBepcadbHbIe YUeOHbIC [1eiiCTBHA:

YMEHUE CAMOCTOSITEIBHO ONPENENATh LENN ACSITEIbHOCTH, IJIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U MPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNbHOCTh, BEIOUpaTh Hanbosee YPPEKTUBHBIE CIIOCOOBI PEIICHUs Y4eOHBIX H
[IO3HABAaTEIbHBIX 33J1a4, CaMOCTOATEIBHO COCTAaBIATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIA  QIITOPUTM  JEHUCTBUUA IIPU  BBINOJIHEHUU 3aJaHUM C Y4ETOM
MOJIYYEHHSI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKUHUAX,
OLICHUBATH COOTBETCTBHUE IIOJYYEHHOIO PE3YyJbTaTa 3asBJICHHOW LEIH, YMEHUE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MIPEJIaraéMble B YCIOBUH 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHIO 0053aTEILHOTO
COJIEp)KaHMsI, YCTAHOBJIEHHOTO JaHHOW (denepaibHONM pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE O0YYarOUIMMUCA HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI
nercTBuil, crneruduueckue A NpeaMeTHOM obsacth  «XUMUS», BHUJIbI
NEATENbHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHMS, €ro HHTEPHOPETALHH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYalIUSX.

K koHiy oOyuenus B 8 kij1acce npeaMeTHbIe pe3yabTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTpaxaTh ChOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

*  pacKpblBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSTHUN: aTOM, MOJIEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOAHOPOAHAS ), BAICHTHOCTh, OTHOCUTEJIbHASI aTOMHASI U
MOJICKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JIOJII XUMHUYECKOTO JJIEMEHTA B COSAMHEHUH, MOJISIPHBIA 00BEM,



OKCHUJI, KHUCIIOTa, OCHOBAHHUE, COJib, SJIEKTPOOTPUIIATEIBLHOCTh, CTEHEHb
OKHCJICHUS, XMMHYECKasl peakius, Kiaccu(uKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3JO0KECHHS, PEaKUMH 3aMEIICHUS, PpEaKInu
oOMeEHa, HK30- M SHJIOTEPMUUECKHE PEaKIINH, TETJIOBON 3P (HEKT peakiiuu,
SJIPO aTOMa, JIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTalb, PaINYC aTOMa,
XUMUYECKasi CBSI3b, MOJIAPHAs M HEMOJspHAs KOBaJCHTHAsS CBSI3b, MOHHAs
CBA3b, HOH, KAaTHOH, aHWUOH, pPacTBOpP, MaccoBas JOJs BeIIEeCTBa
(TIporieHTHAs! KOHIIEHTPAIINSI) B PaCTBOPE;

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX [MOHATHU U
MIPUMEHSITh 3TU MTOHATHUS IPY ONMCAHUH BEUIECTB U UX MIPEBPAICHHUIL;
HCIIOJIb30BaTh XMMHYECKYIO CHUMBOJIUKY JUJII COCTaBJICHUS (HOopMyIl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIN;

OTIPENEIIATh BaJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCITMHECHHSX,
CTeNeHb  OKUCJEHHS  JJIEeMEHTOB B  OMHApHBIX  COEIMHEHUSX,
MIPUHAJJIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEIMHEHUW I10
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3UM (KOBaJ€HTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

packpbiBaTh cMbica [lepuonnueckoro 3akona JI. M. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE TMEPUOAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mojiokeHus:i B [lepuoamdeckoit cucreme,
3aKOHOB  COXpPAaHEHHMSI MacChl  BEIIECTB, IOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTaJIpo;

OMKCHIBATh U XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoit
CUCTEMbl XUMHUUYECKHUX DJJIEMEHTOB: pa3inyaTh MOHATUA «TJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynmna (b-rpynna)», maiele u
OOJbIIIEe TEPUOJIbI, COOTHOCHUTh O0O3HAYEHHUS, KOTOPbIE HMEIOTCA B
tabmuie «llepuogmyeckas cucremMa XUMHYECKHX dieMeHToB J[. .
MeHneneeBa» C UHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsij siapa, 0011ee YUCI0 FJICKTPOHOB U
pacnpeesieHUe UX 1Mo JEKTPOHHBIM CJI0SIM);

KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (M0 YUCIAYy U COCTaBY Y4YacTBYIOUIUX B PEaKIMU
BEILIECTB, 10 TEIJIOBOMY 3 (PeKTy);

XapaKTepru30BaTh (OMHUCHIBATh) OOIINE XMUMUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOTO
COCTaBa, BO3MOKHOCTH IIPOTEKAaHUS XHUMUYECKUX NPEBpallCHUA B
Pa3TUYHBIX YCIOBUSX;



BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO [IOJII0 XHMHYECKOro 7JJieMeHTa 1o (opmysie COeAUHEHUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTDH PACUETHI 110 YPABHEHUIO
XUMUYECKOU PEaKIIUH;

MPUMEHSITH OCHOBHBIE OINEPAIlUA MBICIUTEILHON ACSITEIbHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIECHHE, CHUCTEMAaTH3allhio, KIacCH(UKAIIHIO,
BBISIBIICHHE MPUYMHHO--CJIEJCTBEHHBIX CBSI3€H — [ M3YyYEHHSI CBOMCTB
BEIIECTB W XUMHUYECKHX PEAKIHUM, eCTeCTBEHHO-HAyUYHbIE METOIbI
MO3HAHUS — HAOJIOJICHUE, H3MEpPEHHEe, MOJCIUPOBAHUE, HKCIECPUMEHT
(peanbHbIN U MBICIICHHBIN );

CJIEJIOBATh MPaBUJIaM TOJIb30BaHUS XUMHUECKOM MOCYI0U U TaOOpaTOPHBIM
o0OpyIOBaHWEM, a TaKXKe TpaBWIaM OOpAIICHUs C BEIIeCTBAMU B
COOTBETCTBUHM C HMHCTPYKIHUSAMH TI0 BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJTYYECHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BOIOpO/Ia W KHCIIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMpPEIACIEHHOM
MAacCOBOW JOJIEd PAacTBOPEHHOIO BELIECTBA, INIAHUPOBATH U IIPOBOAUTH
XUMHUUYECKUE IKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIIbIO WHIUKATOPOB (JTakMyc, dheHoadTanernH, METUIOPaHK

U JIpyTHe).

K xoniy oOyuenus B 9 kiacce mnpeiMeTHbIE pe3ylIbTaThl Ha 0A30BOM ypOBHE
JOJDKHBI OTpaXaTb CPOPMUPOBAHHOCTh Y 00Y4aIOIIMXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSITUH: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYJia, WMOH, KaTHUOH, aHWOH, MPOCTOE BEIIECTBO,
CJIIOKHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTEMNEHb
OKHUCJICHUSI, XUMUYECKasl pPeaKkilysi, XUMUYECKasl CBS3b, TEIUIOBOU ekt
peakiuu,  MOJIb, MOJSIPHBIM ~ 00BEM,  pacTBOp,  DJIECKTPOJIMTHI,
HEIJICKTPOJIUTHI, AJICKTPOJUTUYECKAsT JUCCOIUAIMS, PEAKIIMd HOHHOTO
oOMEHa, Karajqu3arop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HeoOpaTUMBbIE PEaKIMU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIIbHBIC DPEAKITUH,
OKHCJTUTENh, BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aMm(OTepHOCT, XUMHUYECKast CBSI3b (koBasieHTHa, HOHHAas,
METAJUTMYECKAs] ), KPUCTAIUIMYECKAs PEIIETKA, KOPPO3HS METAILIOB, CILIABbI,
CKOPOCTh XMMHUYECKOW pEeakIuu, MPEAeIbHO JOMYyCTUMas KOHUEHTpaIUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX [MOHATHH U
MPUMEHSITH 3TU OHSTHUSI IPY ONMMCAHUU BEUIECTB U UX MPEBPAICHHUII;
WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJUKY JJIsi COCTaBICHUS (HOpMYyI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;



OTIPEJIEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOIO COCTaBa, MPUHAMNJICKHOCTh BEIIECTB K
OTNpeAeIEHHOMY KJIAaCCy COEIUHEHUN Mo (opMynam, BHJ XUMHUYECKOM
CBA3U (KOBAJIEHTHAs, WOHHAs, METaJUIMYECKas) B HEOPraHU4YECKUX
COCIMHEHUSX, 3apsj MOHA MO XUMHUYECKOU (opmysie, XapakTep Cpelbl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIUHEHUM, TUI KPUCTAJUTMYECKON
PEMIETKA KOHKPETHOT'O BEIIECTBA;

packpeiBath cmbich llepuomnueckoro 3akona J[. M. MenpeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHCHIBATh U XapaKTepU30BaTh
tabymunyio dopmy [lepuomnyueckoit CUCTEMBl XUMHUYECKHX A3JIEMEHTOB:
paznuyaTh TIOHSTUS «TJlaBHasg moArpymnmna (A-rpynma)y U «moOouyHas
noarpynmna (b-rpynna)», maible u OonblliMe NEPUOAbl, COOTHOCHUTD
0003Ha4YEHUSI, KOTOPHIE UMEIOTCS B IEPHOTUIECKOM TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U
3apsifi  sipa, oOOIllee YHUCIO DSJIEKTPOHOB U paclpelesieHue HX I0
ANEKTPOHHBIM CJOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCOUWHEHHI B NIpPENeNax MajblX MEPUOIOB H
TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIACCU(UIIUPOBATh XUMUYECKUE DIJIEMEHTBI, HEOPraHMYECKUE BEIECTBA,
XUMHUUYECKHE peakiuu (M0 YUCIy M COCTaBY Y4YacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY (PGHEKTy, MO0 U3MEHEHUIO CTENEHEH OKHUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W cHeHUu(pUUECKUe XUMHUUYECKHUE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPXKIas OIMUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIIUA;

COCTABJISATh YPAaBHEHUS BJEKTPOJUTHYECKOM JUCCOIMALUM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIUM MOHHOTO
oOMEHa, ypaBHEHHUS PEAKIUM, TOATBEPKIAIOIIUX CYIIECTBOBAHUE
TCHETUYECKOU CBSI3U MEXKY BEIIECTBAMHM PA3JIMUHbBIX KIJIACCOB;

pacKpbIBaThb CYHIIHOCTb OKHCIIUTEJIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUI
MOCPEACTBOM COCTABIICHUSI SJIEKTPOHHOIO OajlaHca 3TUX PeaKIUi;
IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH IPOTEKAHHUS] XUMHUYECKHUX IMPEBPAIICHUI B Pa3JIMYHBIX
YCIIOBUSX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MAacCOBYIO JIOJIF0 XHMHUYECKOTO DJIeMEHTa MO0 (QOopMyle COeIUHEHHUS,
MacCOBYIO JIOJIFO BEILIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKON pEaKIHy;



cO0JTI0/1aTh TIPaBUJIa MOIH30BAHMS XUMUIECKON MOCYION 1 1a00paTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BeEIIECTBAMU B
COOTBETCTBUM C HHCTPYKUUSMU [0 BBIIOJHEHUIO J1a00OpaTOPHBIX
XUMHYECKUX OTBITOB MO MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(aMMuaka M yriaekuciaoro rasa);

IPOBOJIUTH pPeaKLUu, MOATBEPKIAI0IINE KAaUeCTBEHHBIN COCTaB Pa3IMUHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUA-, OPOMHUI-, MOAMI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, TUIPOKCHUII-MOHBI, KATUOHBI
AMMOHHSA M HMOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIEC ONIEPAIlUU MBICIUTEIHHON JAESITEIFHOCTH — aHAJH3 U
CHHTE3, CpPaBHEHHE, 00001IeHNe, CUCTEMAaTH3aIHIO, BBISIBICHIE TPUUYUHHO-
CIIEZICTBEHHBIX CBSI3€W — JJIS1 M3YYEHUSI CBOMCTB BEIIECTB M XMMHYECKHX
pEaKIIfii, eCTeCTBEHHO-HAay4Hble METOJbl TO3HaHWS — HaOII0IEHuE,
U3MepeHue, MOJICITMPOBAHUE, IKCIICPUMEHT (PEabHBIA U MBICIEHHBIN).
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