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Pabouas nporpamma no yueOHoMy npeamMery « Xumus» (6a30BbIil YpOBEHB).

1. PabGouas mporpamma mo yueOHOMY mpeamery «Xumus» (0a30BbId
ypoBeHb) (TmpeamerHass o00yacTh «EcTecTBeHHO-Hay4HBIE MpPEAMETHI») (lanee
COOTBETCTBEHHO — MpOorpamMma IO XHMHH, XUMHs) BKJIIOYAET MOSCHUTEIbHYIO
3aMHMCKy, COAEp)KaHue OOy4YeHMs, IUIAHHUPYEMbIE pe3yibTaTbl  OCBOECHHS

IporpaMMBbl 1O XUMUHU.
1.2. ITosscHUTENBHAS 3AITHMCKA.

1.2.1. TlporpaMma 1O XMMHUU Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs COCTaBJIeHa Ha OCHOBE TpeOOBaHMI K pe3yJjbTaTaM
OCBOCHMSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmrero o6pazoBanus, npeacrabieHHpx B GI'OC OO0, a taxxke Ha
ocHOBe (enepalibHON pabouell MporpaMMbl BOCIIMTAHUS U C YUYETOM
KOHIENIIMM TpernojaBaHus ydyeOHOro mpeaMera «XUMHSI» B

o0OpaszoBaTenbHbIX opraHu3anusax Poccuiickoit deaeparuu.

1.2.2. Tlporpamma 1O XUMHH Ja€T TPEACTABICHUE O IICIIAX,
o0IIel crpareruy 0Oy4YeHHsI, BOCTIUTAHUS U PA3BUTHSI 00YyUarOMIHXCS
cpeAcTBaMH yd4eOHOro TIpeaMeTa, YCTaHaBIMBaeT 00s3aTelIbHOE
IpeIMETHOE COJEp)KaHUe, MPeaycMaTpUBaeT paclpeielieHHe ero Io
KJlaccaM M CTPYKTYpHUpPOBaHWE 1O pa3jesiaM U TeMaM MPOrpaMMbI IO
XUMHH, ompejieNsieT  KOJMYECTBCHHBIC u KauyeCTBEHHBIC
XapaKTePUCTUKH COJICPKAHUS, PEKOMEHYEMYIO TTOCIIeIOBATEIILHOCTD
U3YYCHHS] XUMHUU C YU4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBs3€H, JIOTUKA YYEOHOTO TPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4JaromuXcs, ONMpeesieT BO3MOKHOCTH TIPEAMETa IS PeaTn3ariu
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs, a TaKKe
TpeOOBaHMI K pe3yiabTaTaM OOyYeHHs XHUMHU HAa YypOBHE IIeNIeH
U3YYCHHS] TIpeMETa ¥ OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOM

NEeATEeNIbHOCTU 00Y4YaronIerocst Mo OCBOCHUIO y4eOHOT0 COJIEPKAHUS.



1.2.3. 3HaHre XUMHUU CIY>KUT OCHOBOH a1 (POpMUPOBAHUS
MHUPOBO33PEHUS oOyyaromierocs, ero peiCTaBICHUN 0
MaTEpUAIBHOM €JIMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT POpMUpYEMbIE
XUMHEN TMpPEeACTABICHUS O B3aMMOIIPEBPAIIECHUSAX HHEPruu U 00
SBOJIIOIMU BEIIECTB B MPHUPOJE, O MYyTSIX PELICHUS INI00AIbHBIX
npo0yiieM YCTOMYMBOIO pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOI,
OSHEPreTUYECKOM, TIMIIEBOM U  HDKOJIOTHYECKOW  0e30MacHOCTH,
npo0JieM 37paBOOXpPaAHEHUS.

1.2.4. V3y4yeHue XuMuu:

CIIOCOOCTBYET  peanu3alud  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUSA U
(dbopMuUpOBaHUS KYJIBTYphI JIMYHOCTH, €€ 0011eil 1 (YHKIMOHAIBHOW IPAMOTHOCTH;
BHOCUT BKJIaJ B (OPMHPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOy4Jaromuxcs, HABBIKOB HMX CaMOCTOSATEIbHOM  ydeOHOH  JesATeIbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIIEOBATEIbCKUX YMEHHUM, HEOOXOJAMMBIX KakK B
MOBCETHEBHOM KU3HM, TaK U B MPO(ECCUOHATBLHON NeATeTbHOCTH; 3HAKOMUT CO
cnenupUKod HAy4YHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOTO B3IJIsAa Ha
€OUHCTBO TNPHUPOJABI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM ATallOM B
(bopMHUpPOBaAaHUHU E€CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaIOIINXCS,

CIOCOOCTBYET (bopMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUS K
€CTECTBEHHO-HAYUYHbIM 3HAHUSIM, K IPHUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHUE O0yJAIOIIUXCA.

JlanHbie HampaBlieHHs] B OOYYEHHH XUMHUHU OOECIECUYMBAIOTCS crienudukoi
COJepKaHUsl  yuyeOHOro  MpeAMeTa, KOTOpBIM  SIBISETCA  MEJaroruuyecku
aJanTHPOBAHHBIM OTpaKeHWEeM 0a30BOM HAYKU XMMHUU Ha OINPEACIEHHOM dTare eé
pa3BUTHSL.

1.2.5. Kypc xumum Ha ypOBHE OCHOBHOrO 00Iero oOpa3oBaHUs
OPUEHTHPOBAH HA OCBOCHHE OOYYAIOUIMMHUCS CUCTEMbI NIEPBOHAYATBHBIX MOHATHI
XUMHUH, OCHOB HEOPraHWYECKOM XUMHUHM MU HEKOTOPBIX OTHAEJbHBIX 3HAUYHMMBbIX

MOHATUN OPTaHUYECKON XUMHUH.



1.2.6. CrpykTypa colepKaHHsl MpOrpaMMbl MO XUMHH C(OpMUpOBaHA Ha
OCHOBE CHUCTEMHOIO Inoaxona kK €€ m3ydeHuro. ColepiKaHUE CKIIAAbIBACTCS U3
CUCTEMBI MOHATUH O XMMHYECKOM 3JIEMEHTE M BEIECTBE U CUCTEMBI MOHATUN O
xuMu4ecko peakiuu. OO0e 3TU CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbI IO
MNPUHIUIY TMOCIEA0BATEIbHOIO pPa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUYECKUX

MPEJICTABICHUN Pa3HOTO YPOBHS:
ATOMHO-MOJICKYJISIPHOTO YYE€HMSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,
[Tepnonnueckoro 3akoHa /[.J11. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMHUM;
YUEHHS O CTPOSHUM aTOMa U XUMHYECKOMN CBSI3U; MPEJICTaBICHUHN 00
AJIEKTPOIUTUYECKON AUCCOLUAIIMU BEIIECTB B pacTBOPax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJTHOTO
YPOBHS K JIPYrOMY, BBITIONHSA (QYHKIHH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO NMPUMEHEHHS] U TMOJTYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoenue mnporpaMMbl 10 XHMHUU  CIOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABICHUS] 0 XMMUYECKOW COCTABJISAIONIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJbI, IEHHOCTHOIO OTHONIEHUS K HAay4YHOMY 3HAHUIO H
MEeToAaM MO3HaHUsS B Hayke. M3yyeHHe XMMHUU NPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee M3YYCHHBIX YYE€OHBIX MpeaMeToB: «OKpyKarommil Mupy,

«buonorug. 5-7 knaccel» u «PuU3nKa. 7 Ki1acey.

1.2.7. Ilpyn w3ydeHUH XUMHUU TPOUCXOIUT (HOPMHUPOBAHHE 3HAHUI OCHOB
XUMUYECKOW HAayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUCCKOM
NESITEIbHOCTA YEJIOBEKA W KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOHM KYJIBTYPHI.
3agaya y4yeOHOro mpeaMeTa COCTOMT B (POPMUPOBAHMHU CUCTEMBbI XHMHUYECKUX
3HAaHUN — BaKHEHITUX (DAKTOB, MOHATHH, 3aKOHOB M TCOPETHUSCKHUX IOJIOKCHHH,
JOCTYIIHBIX 000OIIEHNI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
MPUOOIIEHNH K HAayYHBIM METOJaM IIO3HAHMWS TIPU HM3YYCHHHU BEIIECTB U

XUMUYECKUX peakiuid, B ((OPMUPOBAHUU U PA3BUTUU MMO3HABATEIbHBIX YMEHUU U



UX TPUMEHEHUUM B Yy4eOHONO3HABATEIBHON M y4yeOHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OCBOEGHUMU MpPaBWI O€30MacHOr0 OOpallleHuss C BEIIECTBAMHU B
MOBCEITHEBHOM JKU3HMU.

1.2.8. Tlpu u3yyeHMM XMMHHM Ha YPOBHE OCHOBHOIO 00ILero oOpa3zoBaHUs
Ba)KHOE 3HAYEHHE MPUOOPENU TaKue LEIH, KaK:

(GopMHUpOBaHUE MHTEIJIEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSITHIO PEIICHUMH,
CIIOCOOHOM  aganTUpOBaThCsl K OBICTPO MEHSIOUIUMCS  YCJIOBUSIM  JKU3HU;
HAIPaBJICHHOCTh OOYyYEHHsS Ha CHCTEMAaTUYeCKOe MPUOOIIeHHE OOydarommxcs K
CaMOCTOSATEIIbHOM MO3HABATENbHON JIEATEIbHOCTH, HAyYHbIM METOaM IO3HAHMS,
bopMUPYIOIIMM MOTHBAILMIO M Pa3BUTHE CIOCOOHOCTEH K XMMHUH; OoOecreueHue
YCIIOBHH, CIIOCOOCTBYIONIUX  TMPUOOPETCHUI0  OO0YYarOIUMHUCS OTIbITa
pa3HoOOpa3HOM JEeSATENbHOCTH, MO3HAHUSA M CAMOIIO3HAHMS, KIIOYEBHIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHLUH), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JI Pa3IUUHbIX
BUJIOB JIEATENBHOCTH; (OpMUpOBaHME 00IIel (DYHKIMOHAIBHOW M €CTECTBEHHO-
Hay4yHOH I'PaMOTHOCTH, B TOM YHUCJIE YMEHHH OOBSICHITH M OLEHUBATh SIBICHUS
OKpY’KaloIllero MHUpa, WCIOJb3Yys 3HAHUS U ONbIT, MOJYYEHHbIE NPU H3YYEHUU
XUMUH, TPUMEHATh UX IPU PEUIeHUH MpoOJeM B IOBCEIHEBHOM KHU3HU U
TPYAOBON [€ATENbHOCTH; (OPMHUPOBAHUE Yy OOYHYaIOUIUXCS TYMaHHUCTUYECKUX
OTHOILIEHUI, TOHMMAHHUA IIEHHOCTH XUMHUYECKMX 3HaHUM i1 BBIpAOOTKU
HKOJIOTUYECKHU IEIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOH JEATEILHOCTU B
LEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXAIOIIeH MPUPOIHON Cpelibl; pa3BUTHE
MOTHBALIUU K OOYyUYEHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY

BEIOOPY MPOQWIISI M HAMPABIEHHOCTH TaTbHEUIIIETO O0YICHHSI.

1.2.9. Obmee uncno 4acoB, peKOMEHIOBAHHBIX I U3Y4YeHHs Xumuu, — 136
yacoB: B 8 kjacce — 68 yacoB (2 yaca B Hezelno), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEJTIO).

1.3. Conepxanue oOyueHus B 8 Kiacce.



1.3.1. IlepBoHayanbHbIE XUMUYECKUE MOHATHUS.

[Ipenmer xumuu. Posib XMMuK B KHU3HU YellOBEKA. XUMHUS B CUCTEME HaYK.
Tena wm BemectBa. du3nMyeckue CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSHHUE
BemiecTB. [loHsATHE O METOMaX MMO3HAHUS B XUMHUU. YHUCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE 3IeMEHThl. CHMBOJIBI XUMHYECKUX
anemMeHTOB. [IpocThie U cliokKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumunueckast (opmyna. BaJeHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB.
3aKoH MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTEIbHAS aTOMHAs Macca.
OTHocuTenpHAsS MOJICKYJISIpHAas Macca. MaccoBast 10Ji1 XUMHYECKOTO dJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemectBa. Moabs. MosspHast macca. BzaumMocBs3b KoJinuecTsa,
Macchl W 4YHCJA CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COETUHEHHM.

Pu3nuecKue U XUMHUYECKUE SBJICHUS. XUMHUYECKas peakius 1 €€ IpU3HaKu.
3aKOH COXpaHEHMsI MacChl BellecTB. XuMHueckue ypaBHeHus. Kiaccudukanus
XUMHYECKUX PEAKINi (COeUHEHUS, PA3I0KEHNUs, 3aMEIICHHsI, O0OMEHA).

XUMHYECKUA  AKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM TOCYIOH,
npaBuigaMu paboThl B JTabopaTopuu W mpuEMaMH OOpalleHus ¢ J1abopaTOPHBIM
o0opy/oBaHMEM, H3yYeHHE M oOmNHucaHue (U3UISCKUX CBOWCTB 00pa3lioB
HEOPTaHWYECKUX BEIIEeCTB, HabmoneHne (Gu3ndeckux (TIaBjICHUE BOCKA, TasTHUE
JbJa, paCTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIMS BOAbI) U XUMHUECKUX
(ropeHue cBeud, NPOKAJIMBAaHHE MEIHOW MPOBOJIOKH, B3aUMOJCUCTBUE MeEJa C
KUCJIIOTOM) sIBJI€HUM, HAONIOACHUE M ONUCAHHE TMPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakiuil (pas3lioxkeHHe caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C
xJiopugoM Oapusi, pasznoxkenue ruapokcuga weau (llI) npu  HarpeBaHuw,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoMm coiu meau (1), m3ydenume cmocoOoB
paznenieHusi cMmecei (C TOMOIIbIO MarHuTa, (QUIBTPOBAaHUE, BbHIIAPHUBAHUE,

JUCTWIUISINUA, XpoMatorpadus), MPOBEJCHUE OYUCTKA I[MOBAPEHHOW COJIH,



HaOJI0JICHUE W OMKCAaHUE Pe3yJIbTAaTOB IMPOBEICHUS OIbITa, WLIIOCTPUPYIOIIETO
3aKOH COXPaHEHHS MACChl, CO3/IaHUE MOjIeJiel MOJIEKYI (IIapOCTEPIKHEBBIX).

1.3.2. BaxkHelune npeIcTaBUTENN HEOPTaHUYECKUX BEILIECTB.

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3lI€MEHT U mpocToe
BelmiecTBo. HaxoxaeHue Kuciopona B MNpupojae, (PU3MUECKHE W XUMHUYECKUE
cBoictBa (peakuuu ropeHus). Oxcuawl. [Ipumenenue xucinopona. CrocoObl
MOJIYYEHHUs KUCIIOpoJia B JIa0opaTOpud U MPOMBINUIEHHOCTH. KpyroBoport
KuciopoJia B mpupoje. O30H — ajuloTpornHas MoAU(PUKAIUS KUCIOPOa.

TennoBoit »hPexkT XUMHUYECKON peakiuu, TEPMOXUMUUYECKUE YpaBHEHWUS,
9K30- U DHJAOTEPMUYECKHE peakiuu. TOMIMBO: yrojb W METaH. 3arps3HEHUue
BO3J/lyXa, YCUJICHHE MapHUKOBOTr0 3 (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonmopon — nsneMeHT W mpoctoe BellecTBO. HaxoxaeHwe Bojopoaa B
npupojse, GU3MYECKHe ¢ XHMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
MOJIyYEHUSI.

Kucnotel u comnm.

MounsipHblii 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boga kak pacTtBopuTesib. PacTBOpHL.
HacehllieHHblE M HEHACBIIIEHHBIE PAaCcTBOPBI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBasi 10Jisl BellleCTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOJIbl. OCHOBaHUSI.
Ponb pacTBOpOB B IpUPO/IE U B )KU3HU YeI0BeKa. KpyroBopoT BOAbI B IPUPOJIE.
3arpsi3sHeHHe NPUPOAHBIX BoA. OXpaHa U OUYKUCTKA IPUPOHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHenuit. Okcunbl. Kmaccudukanus
OKCUJOB:  coieoOpa3yioniue (OCHOBHBIE, KHCIOTHBIC, aM(OTEpHbIE) U
HeconeoOpaszyronue. Homenknatypa oxcuuoB. @Du3nueckue M XUMUYECKHE
CBOMCTBa OKCUJIOB. [losTydeHrEe OKCHIOB.

OcHoBanusi. Krnaccubukanusi OCHOBaHWN: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMsA. HomeHnkiarypa ocHoBaHuil. Dusznueckne M XUMHUYECKHE CBOMCTBA

ocHoBaHul. [lonyyeHne ocHOBaHMIA.



Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucinot. dusudeckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. P aktuBHOocTH MeTtasuioB H.H. bekerosa.
ITony4yeHue KUCIIOT.

Conu. Homenknatypa cosneil.

du3nuecKkrue U XMMHUYECKHE CBOKMCTBA cose. [lonyduenue comnen.

['eneTnyeckas CBA3b MEXKy KJIaCCAMU HEOPTaHUUECKUX COCTMHCHUH.

XUMHUYECKUNM OSKCIEPUMEHT: KA4eCTBEHHOE OIpeeNieHue COepKaHus
KHUCIIOpPOJIa B BO3JYyXE, MOJYyYeHHE, COOUpaHUEe, paclo3HaBaHUE U HU3YUYCHHE
CBOMCTB KHCJIOPOJIa, HAOJIOJICHUE B3aUMOJICUCTBHUSI BEIIECTB C KHUCIOPOJIOM H
yCJIOBHSI BO3HUKHOBEHHUS WM TIPEKpaIlleHUs TOpeHus (Iroxapa), O3HAKOMJICHHE C
oOpa3liaMu OKCHUJIOB U OINKWCAaHWE UX CBOWCTB, IMIOJy4YeHHE, COOUpaHueE,
pacrio3HaBaHWE W M3Y4YEHHE CBOWMCTB BoAopoAa (FOpEeHHE), B3aUMOJCHCTBHUE
Bogopoaa ¢ okcugom Menu (Il) (Bo3MOXKHO HCIOIB30BaHUE BHUACOMATEPHAIIOR),
HaO/oleHne  OOpas3IoB  BEIIECTB KOJMYECTBOM |  MOIIb, HCCJIEI0BaHUE
OCOOEHHOCTEW  pacTBOPEHHUS  BEIIECTB C  Pa3IU4YHOM  PACTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOM MacCOBOW [10JEH PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBHE BOJIbI C METAJIJIaMU (HATPUEM M KaJIbI[MeM) (BO3MOKHO
UCIIOJIb30BaHUE BHUJICOMATEPUAIOB), HCCJENIOBaHUE OOpPAa3I0B HEOPTaHUYECKHUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHNE M3MEHEHUS OKPAaCKU MHAMKATOPOB B
pacTBOpax KHUCIOT W Iejouel, uzydeHue B3aumopenctBus okcuaa menu (l1) c
pacTBOPOM CEPHOM KHCIIOTBI, KHUCJIOT C METajulaMH, PEaKUHUi HEeWTpalu3allui,
MOJIyYE€HHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOTO METAaJlIa IPYTUM M3
pacTBopa COJM, pEUIEHHWE OHKCIEPUMEHTANbHBIX 3ajJauy 1o Teme «BaxkHeilmue
KJIaCChl HEOPTAaHUYECKUX COETUHEHUI.

1.3.3. Ilepnonnueckuit 3akoH u Ilepuomnueckas cucremMa XUMHYECKUX
snemenToB JI.. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKasl CBA3b.
OKHUCIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIINU.

[lepBble MOMBITKH KiIacCU(UKALMK XUMHYECKUX 3yeMeHTOB. [loHsatue o

rpymnmnax cCxXOoAHbIX 3JICMCHTOB (H.[GJIO‘IHBIG n MMCIO0OYHO3CMCIBbHBIC MCTAJJIBI,



raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(POTEPHBIE OKCUIBI
Y TUAPOKCHUBI.

[Tepuonnueckui 3akoH. Ilepuognueckas cucTeMa XHUMUYECKUX DJIEMEHTOB
HNW. Menneneea. Koporkonepuoanas W JUIMHHONEpPUOAHAs  (QOpPMBI
ITepronnueckon cucrembl XuMudeckux 3neMeHToB .M. Menneneesa. Ilepuons! u
rpynmnbl. PU3NYECKAN CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB NEPHOA U TPYMIIBI
AJIIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sAep. M3oTonsl. DnekTpoHsl. CTpoeHHE
ANIEKTPOHHBIX  000JI04€K aTOMOB TMepBbIX 20 XMMHUYECKHX DIIEMEHTOB
Ilepuonnueckor cucrembl J[.MI. Menneneea. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero noyiokeHuto B Ilepuonnueckoi cucreme J1.11. Mennaeneesa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHUX HIIEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB MO TPYIIAM U NEpUoaaM. 3HaUYCHUE
Ilepuoanyeckoro 3akoHa u [lepuoandeckon CUCTEMBI XUMUYECKUX DIIEMEHTOB IS
pa3BuTHs HayKku U nipaktuku. .M. MenneneeB — y4€HbIi U TpaXKIaHUH.

Xumuueckas cBs3b. KoBajgeHTHas (HOJDIpHaSI 141 Hel'IOJ'I}IpHa}I) CBA3b.

QHGKTpOOTpI/IHaTCHLHOCTL XUMHUYECKUX DJIEeMEHTOB. MloHHAas CBS3b.
CrenieHp OKHCJICHUA. OKXHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PCaKIm.

[Iporuiecchl okucaeHus U BOCCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XVMMHUYECKHUI SKCTIEPUMEHT: U3y4YeHHE 00pa3IOB BEIIECTB METAILJIOB U
HEMETAJUJIOB, B3aUMOJICMCTBUE TMAPOKCHAA IUHKA C PACTBOPAMH KUCIIOT U
LIEJI04YeN, IMPOBEIACHUE OIIBITOB, WJUTIOCTPUPYIOLIUX IPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH (TOPEHUE, PEAKIIUU PA3IIOKEHUS,
COCJITMHECHUA).

1.3.4. MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpenMeTHBIX CBA3€W INPU W3YYCHUM XHMUUA B 8 Kiacce
OCYIICCTBIISIETCSI 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHH, SBJISIONIUXCS CUCTEMHBIMU IS OTAEIBHBIX MPEIMETOB

CCTCCTBCHHO-HAY4YHOI'O HKJIA.



OO0uue ecTecTBEHHO-HAYUHbIE MOHATHS: HAYYHBIN (hakT, TUIOTE3a, TEOpHs,
3aKOH, AaHalIW3, CHUHTE3, KiaccupuKaius, MNEPUOJUYHOCTh, HAOIIOJACHUE,
AKCTIEPUMEHT, MOJCIUPOBAHUE, UBMEPEHUE, MOJICIIb, SBICHUE.

®dusnka: Marepusi, aToM, OJEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIH]I,
M30TOIIbI, PaAUOAKTUBHOCTh, MOJEKYJa, AJEKTPUUECKUI 3apsij, BEIIEeCTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHHME BEIIECTBa, ra3, (pu3nuecKkue BETUYUHBI, €IUHUIIBI
U3MEpEeHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, ColHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaAIbl, TOPHBIE MOPOJbI,
M0JIE3HbIE UCKOIAEMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

1.4. Conepxanue oOydenus B 9 kiacce.

1.4.1. BeniecTBo 1 XUMUYECKas peaKiusl.

[Tepuoguyeckuii 3axoH. [lepuogudeckas cucteMa XUMHUYECKUX DJIIEMEHTOB
J.W. MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
XUMHYECKUX DJIEMEHTOB TEPBbIX TPEX TMEPUOAOB, KalMs, KaJblUsi W UX
COCIMHEHUH B COOTBETCTBHHM C IMOJIOKEHUEM »dieMeHToB B Ilepmomnueckoi
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BelIecTBa: BUIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAITUYECKUX
pEMIETOK, 3aBUCMMOCThH CBOMCTB BEIIECTBA OT THUMNA KPUCTATUYECKON PEIIETKH U

BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaims m HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XHMMHUUYECKUE
CBOWCTBAa BEUIECTB, OTHOCSIIMXCA K pPAa3jWYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XUMUYECKUX pPEAKIHUA IO Pa3IMIHBIM Npu3HakaMm (10
YHUCITy ¥ COCTaBY YYaCTBYIOIINX B PEAKIUH BEUIECTB, MO TEIIOBOMY 3P QEKTy, Mo
M3MEHEHUIO CTENEHEW OKHMCIICHUS XMMUYECKHX 3JIEMEHTOB, M0 OOpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). JK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE

YPaBHEHHSI.



[lonstue o ckopoctu xumuueckoil peakuuu. Ilonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TEPOrEeHHBIX
peakuusax. [lonatue o karanuse. [IoHsTe 0 XUMUUYECKOM paBHOBECHUU. PAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XHMMHYECKOW PEAKIUU U TMOJIOKEHHE XHUMHYECKOTO
paBHOBECHSL.

OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMHM, dSJEKTPOHHBIA  OanaHC
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIbHOM peaxkuum. CocraBneHue ypaBHEHUM
OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM C  UCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTHYECKOU JIUCCOLIMALINY. DIIEKTPOIUTHI 51
HEAJIEKTPOJUThl. KaTuOHBI, aHWOHBL. MeXaHW3M JUCCOLMAlMM BEUIECTB C
pa3IMYHBIMU BUJAMU XUMHUYECKON cBsizu. CreneHb auccouunanuu. CUibHBIE U
cia0ble AJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y CaoBuUs MPOTEKAHUS PeaKIIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpallEHHbIE HOHHBIC YypaBHEHHUS peakuuii. CBOWCTBA KHUCIIOT,
OCHOBaHHUW W COJIGM B CBETEe TPEACTaBICHUNA 00 OSIEKTPOITUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIN3E COJEH.

XUMUYECKUNU SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJACISMH KPUCTATIIMUECKUX
pPEmETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB M HeMeTawioB (rpadura u
aigMasa), CIOXHBIX BEIIECTB (XJIOpUJa HATpHUs), MCCIEAOBAHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH pPEaKkIuH OT BO3JICUCTBUSA Pa3IHYHBIX (HaKTOPOB,
HCCJIEIOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA JUCCOIUALIUN
KHUCJIOT, Iejioued u cojiek (BO3MOXKHO UCIIOJb30BAHUE BHIEOMATEPHATIOB),
MPOBEJCHUE OIMBITOB, WILUTIOCTPUPYIOIIMX MPU3HAKK TPOTEKAHUS PEAKIIM HOHHOTO
obMmeHa (oOpa3oBaHHME OCajKa, BBIJICICHUEC raza, oOpa3oBaHWUE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIMUX — MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakiuu pa3fioKEHHs, COCIMHEHUs), paclio3HaBaHHWE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX pEAKIUM HAa  HOHBI, PEIICHUE

OKCIICPUMCHTAJIBbHBIX 3aaa4.

1.4.2. HemeTasuibl U UX COEIMHEHUS.



OO6mass xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHuss. CTpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XMUMHUYECKHE CBOHCTBAa Ha MpUMEPE  XJIOpa
(B3auMoOJEICTBUE C MeETallaMHU, HEMeTaJUlaMH, IeJo4aMH). XJIOPOBOIOPOIL.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, INOJyYeHUE, NMpPUMEHEHHE. [lelicTBue
XJopa U XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeWluue XJIOpUAbl U HUX
HaX0XJCHHE B PUPO/IE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTENICHU OKUCIICHHUS.

Crpoenue u GpuU3MIECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AmtoTporniHble MOAU(UKAIIMK KHUCIOPOJia M Cepbl. XUMHUUECKHUE CBOMCTBA CEPHI.
CepoBonopo, cTpoeHue, (U3NYECKUe U XUMUYecKkre cBorcTBa. OKCHIBI CEPhl KakK
NpeACTaBUTENIN KHUCIOTHBIX OKcuaoB. CepHas KuciaoTa, (QU3HYECKHE W
XUMUYECKHE CBOHCTBa (0OIIME Kak TPEJACTaBUTENs Kiacca KHUCIOT W
crenuduyeckne). XUMUUIECKUE PEAKIIUH, JISKAIIUE B OCHOBE IMPOMBIIIJIEHHOTO
criocoba mosydeHus: cepHod KucioThl. I[lpumenenue. Coiu CepHON KHCIIOTHI,
KaueCTBeHHas peakius Ha cyiabdar-uoH. Haxoxaenue cepsl U €€ COeIUHEHUN B
npupojie. XUMHYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpelbl COCIUHEHHUSMU CEpbI
(KUCTIOTHBIE  JTOKIM, 3arps3HGHHEe BO3JAyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPAIICHHUS.

O6mas xapaktepucTuka 3aeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS

dTOMOB, XapPaKTCPHBIC CTCIICHHU OKUCIICHHA.

A30T, pacpocTpaHeHHE B MPUPOJE, PU3HUCCKUE W XMMHUYCCKHE CBOMCTBA.
KpyroBopot a3ora B nmpupojae. AMMHAK, ero GU3NIeCKHe U XUMUYICCKHE CBONCTBA,
noiaydeHue W npuMmeHeHue. Coiau aMMOHHUA, UX (U3NYECKUE U XHUMHUUYECKUE
cBoiicTBa, mpuMeHeHne. KadecTBeHHas peakius Ha HOHBI aMMOHHS. A30THas
KHCIIOTa, €€ ToNydeHrne, (pu3nueckue W XUMHUYCSCKHE CBOMCTBa (0OIIME Kak
MpeICTaBUTEN KJIacca KUCIOT W crnernuduueckue). Mcnonp3oBanue HUTPATOB U

coJie aMMOHMSI B KaUe€CTBE MUHEPAIbHBIX YA0OpeHUil. XMMUYECKOE 3arpsi3HeHHE



OKpYXaIoIel Cpelbl COCAMHCHUSAMHU a30Ta (KUCIOTHBIC MOXKAH, 3arpsS3HCHHE
BO3/IyXa, TTOYBHI U BOJTOEMOB).

®ocdop, amnorponHbie Moaudbukauuu  pochopa, PulMUECKUe U
xumuyeckue cBorictBa. Okcup dhochopa (V) u pocdopnas kuciora, puznueckue u
XUMHUYECKHE CBOMCTBa, mosydeHue. lcnonws3oBanue ¢ocharoB B KauecTBe

MUHEpaIbHbIX YI0OpEHUH.

O6mas xapakrepuctuka 3yeMeHToB IV A-rpynmbl. OCOOGEHHOCTH CTPOCHMS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

VYrnepon, amioTporHble MOAU(HUKALMK, PACHPOCTPAHEHHE B MPHUPOJE,
dbuznyeckue W XuUMUUYecKue cBoicTBa. AjcopOuusa. Kpyrosopor yriepona B
npupojae. OKCUabl yriaeponaa, ux Gpu3ndeckue U XUMHUYECKHE CBONCTBA, JICHCTBUE
Ha >KMBBIE OPraHU3MBI, TMOJYYE€HHUE W TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI,
cBs3aHHBIE C okcujpoM yriaepoaa (1V), rumoreza ria00aqbHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIN 3 deKT. YTonbHas KUCIoTa U € cou, ux (U3nvecKkue u
XMMHYECKUE CBOMCTBA, MOJy4eHUE W npuMmeHeHue. KadecTBeHHasr peakiusi Ha
kapOoHaT-uoHbl.  Mcnonb3oBanume  kapOoHaTOB B OBITY,  MEAMIIMHE,
POMBIIIJIEHHOCTH M CETbCKOM XO35HUCTBE.

[lepBoHauanbHble TMOHATHA 00 OpPraHMYECKUX BEIIECTBAX Kak O
COCIMHEHUAX yriepona (MeTaH, 3TaH, STWJICH, AaleTWICH, 3TaHOJ, TIUIEPHH,
yKcycHasi kuciota). [IpupoaHble HCTOYHUKH YTIIEBOJOPOAOB (Yroiib, MPUPOTHBIMI
ra3, He(QTh), NPOAYKTHI UX TepepadoTKku (OEH3WH), WX pOJb B OBITY W
MIPOMBIIIJIEHHOCTH.

[TonsiTHe 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUpaX, OeJKax, yriieBojax —
U UX pPOJM B JKU3HM YelOBeKa. MarepuaabHOE E€JUHCTBO OPraHUYECKHX H
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue u XUMHYECKHE CBOWCTBA, IMOJYYEHUE U
npuMmeHerne. CoenuHeHUsT KpemMHUs B mnpupozae. OOmme mnpeacTaBieHUS 00
okcune kpemMuusi(1V) m kpemuueBoil kuciore. CUIMKATBI, UX HCHOJIb30BAHHUE B

6BITy, MCIUIWMHEC, IIPOMBIINIJIICHHOCTH. Baxnueiimue CTPOUTCIIBHBIC MATCPpHAJIbl:



KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, >ene300eToH. [IpoGnembl OGe3omacHoOro
MCIIOJIb30BaHUS CTPOUTEIBHBIX MATEPUAIIOB B IOBCEHEBHOM KU3HU.

XUMHUYECKUN HKCIIEPUMEHT: U3yYeHUE 00pa3loB HEOPTAaHMYECKUX BEILLECTB,
CBOICTB COJISTHOW KUCJIOTHI, IPOBEICHUE KAUECTBEHHBIX PEAKIM Ha XJIOPU]I-UOHBI
1 HaOJIOJIeHUE MPU3HAKOB UX MPOTEKAHUSI, OMBITHI, OTpa)karouiue pusndeckue u
XUMHYECKUE CBOMCTBA TaJIOTEHOB M MX COEIMHEHHMH (BO3MOXHO HMCIOJb30BAHHE
BUJIEOMATEpUAJIOB), O3HAKOMIIEHHE C oOpa3laMu XJIOpUIOB (TajJoreHUuI0B),
O3HaKOMJIEHHE ¢ 00pa3laMu Cepbl U €€ COeAMHEHUSIMU (BO3MOYKHO UCTIOIb30BaHUE
BUJIEOMATEepUasoB), HAOIOIEHHE Tpolecca O0yriMBaHUus caxapa MoJl IeHCTBHEM
KOHIEHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, M3YyYEHUE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEpHOMl KHUCIOTHI, MPOBEICHHWE KAuyeCTBEHHOM peakIuu Ha
cynbdar-uoH u HaOIOJIeHHe TMpU3HaKa €€ TNPOTEKaHMs, O3HAKOMIICHHE C
¢usznueckumMu cBoiicTBaMu aszora, (Gochopa W UX coeauHEHUH (BO3MOXKHO
UCMOJIb30BaHUE BHJEOMATEpUAIOB), o0Opa3lamMu a30THBIX MU (PochOpHBIX
ya1oOpeHuii, MoJiyueHue, coOupaHue, paclno3HaBaHHME W H3YYEHHE CBOICTB
aMMHakKa, NpoBe/IeHNE KaueCTBEHHBIX peaklMii Ha NOH aMMOHUS U (ocdaT-uoH U
U3yYeHUE IMPU3HAKOB HX MPOTEKaHUs, B3aUMOJIECHCTBUE KOHLEHTPUPOBAHHOM
a30THOM KHCIOTBI C MeEJIbl0 (BO3MOXHO HCIOJIb30BAaHUE BHUIECOMATEPHUAITIOB),
U3y4yeHUE MOJeNeld KPUCTAIUIMYECKUX pemEToK anmasa, rpadura, QysiepeHa,
O3HAKOMJIEHME  C  TPOIECCOM  aJcopOLMKM  pacTBOPEHHBIX  BEILECTB
AKTUBMPOBAaHHBIM YIVIEM W yCTPOMCTBOM NPOTUBOras3a, MOJIY4YEHHE, COOMpaHHE,
pacno3HaBaHWE€ W  HM3yYEHHE CBOMCTB  YIUVIEKHCIOIO Tra3a, IPOBEACHUE
KayeCTBEHHBIX PEeaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4YEHUE NMPU3HAKOB UX
IIPOTEKAHUS, O3HAKOMIICHHE C MPOAYKUMEH CWIMKaTHOW IPOMBIIUIEHHOCTH,
pelIeHre 3KCHEPUMEHTAIBHBIX 3aJad Mo TeMe «BakHelue HeMeTamibl U UX

COEINHEHUS.
1.4.3. MeTayuiel 1 UX COeTUHEHUS.

06111351 XapaKTCPUCTUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJIJIOB HAa OCHOBAaHHUH

HUX ITOJIOXKCHUSA B HCpHOI[H‘-ICCKOfI CHUCTEMC XMMHNYCCKHUX 3JICMCHTOB



JA.N. MenneneeBa u ctpoeHusi aroMoB. CTpoeHue MetaimioB. Meramindeckas
CBA3b M METAJUIMYECKAs KPUCTAJUIMYECKAsT PEIETKA. DIIEKTPOXUMHUYECKUN Pl
HaIpspKeHU MeTaisioB. PU3NYECKUe U XMMHUYECKHE CBOMCTBa MeTawioB. O0mue
crocoObl monydeHus: MeTawioB. [loHsTHE O KOpPpO3MM METaIOB, OCHOBHbBIE
CcrocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTadb, YYTyH, AIOPATIOMHHHIM,

OpoH32a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[IlesouHble METANIBI: MOJOXKEHUE B [leproanyeckoil cucreMe XUMUYECKUX
anementoB J[.MI. MeHnaeneeBa, CTpOEHHE MX aTOMOB, HAaXOXJEHUE B MPUPOJIE.
dusnyeckne U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIIBI U
TUAPOKCHUABI HATpusd W Kanus. [IpuMEeHeHHe MIENOYHBIX METAIIOB U HX
COEIMHEHUMH.

[[leiouHO3EMENIbHBIE METAUIbl MAarHUil M KaJIbI[UWA: TOJIOKEHUE B
[Tepunognueckoit cucteme xuMuueckux 3yieMeHToB .M. MenneneeBa, CTpoeHUE UX
aTOMOB, HaXOXJIeHUE B TNpupoae. PU3NYECKUe U XUMUYECKUE CBOMCTBA MarHus U
Kanblusl. Baxuelmue coelWHEHHS Kaiblldsg (OKCHI, THAPOKCHI, COJIH).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

AnoMuHui: nosioxkeHue B Ilepuoamyeckoil cUCTEME XUMHUYECKHX
snementoB .M. MenaeneeBa, CTpoeHHE aTroMa, HAXOXJICHUE B IPHUPOJE.
dusnyeckne 1 XUMHUYCCKUE CBOMCTBA alfOMUHHSA. AMDOTEpHBIC CBOMCTBA OKCHJIA
U TUIPOKCHIA ATIOMUHUS.

Keneszo: nonoxenne B Ileppoanydeckoil CUCTEME XMMHUYECKHX SJIEMEHTOB
JA.N. MenneneeBa, CTpoeHHE aToMa, HaxoxiaeHue B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cou coiu kene3a (I1) u
xene3a (l1l), ux cocrtas, cBolicTBa U MOIYUYEHHUE.

XVWMHYECKHA OKCIIEPUMEHT: O3HAKOMJIEHHE C o00pa3laMd METALIOB W
CIIJIaBOB, WX (U3WYECKMMH CBOWCTBAMH, H3yUYECHHE PE3YyJbTaTOB KOPPO3UHU
METaZIOB  (BO3MOXXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBHUS OKCHAA KaJbIIMs M HATPHUSA C BOAOM (BO3MOXKHO HCIIOJIb30BaHHUE
BHJIEOMATEPUAITIOB), HCCIIEIOBAHHE CBOMCTB KECTKOM BOJABI, Mpollecca TOPEHUs

&Kese3a B KUCIopoe (BO3MOXHO HMCIOJIb30BAaHHE BUICOMATEPUATIOB), TPU3HAKOB



MPOTEKAHUSI KAYECTBEHHBIX pPEaKIMii Ha HMOHBI (MarHus, KajablUs, aTIOMUHUS,
nuHka, xxenesa (1) u xenesa (111), menu (1), HabmoneHue u onucanue MPoOIECCOB
OKpalllMBaHMs IUJIAMEHUM HOHAMHM HATpus, Kajausg U Kaiblus (BO3MOXXHO
WCIIOJb30BaHUE  BUJIEOMATEpUATIOB), HUCCIeI0BaHHEe aM(OTEpPHBIX CBOWCTB
TUAPOKCHAA ATIOMHHUS W THAPOKCHJIA IIMHKA, PEIIEHHWE SKCIEPUMEHTAJIbHBIX
3a7a4 1o teMe «BakHeulne MeTallIbl U UX COCIUHCHMS.

1.4.4. Xumus u okpy:xarolasi cpeja.

BemectBa 1 Marepuanbsl B NMOBCEIHEBHOM KW3HU 4eyoBeka. be3zomacHoe
UCIIOJIb30BaHUE BEIECTB U XUMHUUYECKUX peakuuil B ObITy. IlepBasi momoris npu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKaIolled cpeabl (MpeaenbHas AOoMycTUMast
KoHIeHTpauus BemecTB (nanee — [1JIK). Ponb XuMuu B pelieHUr 3KOJIOTHYECKUX
npoosieM.

XUMHUYECKUH SKCIEPUMEHT: HU3ydeHHe o00pas3llioB MaTepHalioB (CTEKIIO,
CILJIaBbl METAJIJIOB, ITOJIUMEPHBIE MATEPUAIIHI).

1.4.5. MexnpeaMeTHbIE CBSI3HU.

Peanuzaiusa MexnpeaMETHBIX CBA3€M MpU U3YYCHUHM XUMUU B 9 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIOJIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMHU JIJIA OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOTO LMKJIA.

OO6mue ecTecTBEHHO-HAyYHbBIC MOHATHSA: Hay4YHBIM (hakT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIacCUPUKAIUA, TECPUOJIUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, NAPHUKOBBIN
a3 eKT, TeXHOIOTHS, MaTePHUAIIBI.

dusznka: Marepus, aToM, O3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
W30TOITbI, PAJIHMOAKTUBHOCTb, MOJIEKYJa, DJICKTPUYECKUU 3apsij, IPOBOJHUKH,
MOTYIIPOBOAHUKH,  JHUAJEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEI0, OO0OBEM,
arperaTHoe COCTOSIHME BEILECTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTka, CIuiaBbl, (PU3UYECKUE BEIWYMHBI, €IUHUIIBI U3MEPEHHUS, KOCMHYECKOE

MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: ¢orocunrtes, npixanue, 6uocdepa, SKOCHUCTEMA, MUHEPATLHbBIC
YIOOpEHMsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaANIbl, TOPHBIE MOPOIbI,
T0JIC3HBIC NCKOIIaeMbIE, TOIIUBO, BOJIHBIE PECYPCHI.

1.5. IInanupyemMble pe3ynbTaThl OCBOSHHUS MPOrPaMMBbI 110 XUMUU Ha YPOBHE

OCHOBHOT'O 00111eT0 00pa30BaHUsl.

1.5.1. M3ydyeHue XMMHM Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs
HAIpaBJI€HO Ha JOCTH)XKEHUE OOYYaIOIIUMUCS JIMYHOCTHBIX, METANpPEIMETHBIX U
PEMETHBIX PE3yJIbTaTOB OCBOCHUS yUeOHOTO MpeIMETa.

1.5.2. JIngyHOCTHBIE pe3yJabTAaThl OCBOCHUS MPOTPAMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHUs JIOCTUTAIOTCS B XOJ€ OOy4YeHHUS XUMHUHM B €JIMHCTBE Y4YEOHOU H
BOCITUTATEIILHOU JEATEIbHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMH
COITMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, TPHUHSITHIMU B
oOIIecTBe TMpaBUJIaMU U HOPMaMU TOBEACHHMS U CIOCOOCTBYIOT TPOIECCaM
CaMOTIO3HAaHUsI, CAMOPA3BUTHS U COLIUATU3AINH 00yYaIOIIUXCSl.

1.5.3. JIM4HOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS
PYKOBOJICTBOBATBbCSI CHUCTEMOW IO3UTHMBHBIX IICHHOCTHBIX OpHEHTAIMH |
pacIIfpeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpuoTHYECKOro BOCIIUTAHUSA:

IIEHHOCTHOT'O OTHOIIICHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAYYHOMY HACIEIUI0, NMOHUMAHMS 3HAUYEHUS XUMHUYECKON HAayKUu B JKHU3HHU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMH(OpMaIen o
MEPENOBbIX JIOCTUKEHUSAX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MHpa M OOIIECTBa; 2)
IPAXKIAHCKOTO BOCIIUTAHUS:

NpEACTaBICHUS O COLMAIbHBIX HOpPMax MW MpaBUJaX MEXIMYHOCTHBIX
OTHOILIEHUM B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  yueOHO-UCCIEOBATEIbCKOM, TBOPYECKOW W JAPYrUX  BUOAX

NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUN JEATEIbHOCTU MpU



BBITIOJIHEHUM Yy4YeOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUU XUMHUYECKUX
AKCHEPUMEHTOB, CO3aHUU YUEOHBIX TPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TMpOIECCe OTOM Yy4yeOHOU JeATETbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJEHHWE U TMOCTYNKM CBOUX TOBApUINEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) IEHHOCTHU HAYYHOT'O MMO3HAHUS

MUPOBO33PCHUYCCKHUX HpeIICTaBJIeHI/Iﬁ O BCIICCTBC U XUMHUYECKOU peakuuu,
COOTBCTCTBYIOIIIMX COBPCMCHHOMY YPOBHIO PA3BUTUA HAYKH W COCTABJIAIOIIUX
OCHOBY IJIs1 TIOHUMAHUA CYHIHOCTH Haquoﬁ KapTUHbI MHpPA, HpeI[CTaBHeHHfI 00
OCHOBHBIX 3dKOHOMCPHOCTAX PA3BUTHUA TIPUPOABLI, B3aMMOCBA3AX UYCIOBCKaAa C
HpHpOIIHOﬁ Cpe}IOﬁ, 0O poJin XUMHU B IIO3HAHUU OIOTHUX 3aKOHOM€pHOCTCﬁ;

IMO3HABATCJIIbHBIX MOTHBOB, HAIIPABJICHHBLIX Ha ITOJTYUYCHNC HOBBIX 3HAHUM 1O

XUMUHU, HEOOXOIUMBIX JUIsi OOBSICHEHUs] HAOJIFOAAEMBIX TMPOIECCOB M SIBJIICHHIA;
NO3HABaTEIbHOM, MHOOPMAIMOHHOW M YHUTATENBCKOM KYJIBTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOATEIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATypOr, JOCTYMHBIMA TEXHHUUYECKUMHU CpPEICTBAMH HHOOPMAIMOHHBIX
TEXHOJIOTUI; UHTEepeca K 0O0YyUEHUIO U MO3HAHUIO, JTF0O03HATEIbHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K CamMOOOpa30BaHHUIO, TPOEKTHONM M  HUCCIEI0BATEIbCKOM
JESTENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M ypPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM

4) popmupoBaHUS KyJIbTYPHI 310POBbS:

OCO3HAHUS LEHHOCTH W3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0pOBBIN 00pa3 >KW3HM, OCO3HAHUS TOCIEICTBUU U
HETMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYpeHUSI),
HEOOXOMUMOCTH COONIO/IeHNsT TpaBui O€30MaCHOCTH TpU  OOpalieHuu C
XAMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU; 5) TPYIOBOTO BOCIIUTAHUS

MHTEpeca K MPAKTUYECKOMY HM3YYCHHIO Mpodeccuil W Tpyaa pazIudHOTrO
poja, yBaXKeHUE K TPYAY U pe3yJbTaTaM TPYAOBOU AESATEILHOCTH, B TOM YUCIIE HA
OCHOBE NPUMEHEHMS] NPEAMETHBIX 3HAHUM MO XUMHUHM, OCO3HAHHOTO BHIOOpA

WHJIMBUAYaJIbHOW TPAEKTOPUHU MPOJOIKEHUSI 00pa30BaHUS C YUETOM JIMYHOCTHBIX



MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHOoN npodhecCHOHATbHON NeATEIbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHU,
TFOTOBHOCTh aJaNnTUPOBAaThC B MNpOo(ecCHOHAIBHON cpefe; 6) 3KOJIOrMYecKOoro
BOCIIUTAHMUSL:
HKOJIOTMYECKH 1EIeCO00pa3HOro OTHOLIEHUS K IPUPO/IE€ KaK UCTOYHHUKY JKM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUs, IOHUMaHUs LIEHHOCTH 30POBOTO U
6e3omacHoro oopasza KU3HU, OTBETCTBEHHOTO OTHOIICHHS] K COOCTBEHHOMY
($u3MUEeCKOMY U IICUXUYECKOMY 3[I0POBbIO0, OCO3HAHUS LIEHHOCTH COOMIOACHUS
npaBuJl 0€30MaCHOTO MOBEACHUS MPU padboTe ¢ BEIIECTBAMU, a TAK)XKE B CUTYaIUsX,
YIPOKAIOIINX 30POBbIO U )KM3HU JIIO/ICH; CHOCOOHOCTU MPUMEHSTH 3HAHMUS,
NOJIy4aeMble ITPU U3YYEHUH XUMHH, U1 pEHICHUS 3a1a4, CBA3aHHBIX C
OKPY’KAIOIIEH IPUPOAHOM CPEAOH, MOBBIIIECHUS YPOBHS KOJIOTMUECKOU
KyJbTYPbl, OCO3HAHUS TJI00ATIEHOTO XapaKTepa dKOJIOTMYECKUX MPoOIeM U myTei
UX PELICHMs IOCPEACTBOM METOJI0B XUMHH; IKOJIOTMYECKOI0 MBIIUICHHS], YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEIIbHOM, KOMMYHUKAaTUBHON M COLUATIBHOM

IIPaKTUKE.

1.5.4. MeranpenMetrnsle pe3yiabTatel. B cocTaBe MeTanpeaIMeTHBIX
pE3yNbTATOB  BBIACISAIOT 3HAYUMBbIE s (OPMHPOBAHUS  MHUPOBO33PCHHUS
oOleHayYHble TIOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUMOTe3a, (akT, cucrtema,
npoiiecc, DKCOEPUMEHT U JIPYroe.), KOTOpbIE  HUCIOJB3YIOTCS B
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETaX W IMO3BOJAIOT HA OCHOBE 3HAHHWM W3
ATUX TPEeIMETOB (OPMHUPOBATH MPENCTABICHHWE O IEJIOCTHON HAy4YHOW KapTHHE
MHpA, u YHUBEPCAJIbHbBIE y4eOHbIe JNEUCTBUS (mo3HaBaTENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpbIE OOECIeuynBalOT (OpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJITAHUPOBAHHWIO W OCYIIECTBICHUIO y4eOHOM
JeSTEeNbHOCTH. MeTanpeaMeTHbIe pe3yJabTaThl OCBOCHUS 00pa3oBaTEIHHOM
MPOTPAMMBI 10 XUMHUHU OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU O3HABATEIbHBIMU

I[eﬁCTBHSIMH, B TOM 4HUCJIC.

1) 6a3oBbI€ JTIOrHYECKUE TESUCTBUS:



YMEHHE HCIIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS TPU OCBOCHHUHU
3HAHWIA: PACKPBIBATh CMBICT XMMHYCCKUX TMOHATHH (BBIIEIATH MX XapaKTepPHBIC
MPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH TOHSATHSMHU), HCTIOJIB30BaTh
MOHATHS JIJI1 OOBSICHEHHS OTIEIbHBIX (DaKTOB U SIBJICHHUH, BHIOUPATh OCHOBAHUS U
KPUTEPHUH JJIs1 KJIacCU(PUKAIIMM XUMHUYECKUX BEIICCTB M XUMHUYECKHX PEaKIU,
yYCTaHABJIMBATh TMPUYMHHO-CJICJACTBCHHBIC CBS3M MEXKIY OOBEKTaMH H3YYCHHSI,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, TEAYKTHBHBIC, TI0O aHAJIOTHH),
NIPOBOJAUTEL BBIBOJIBI M 3aKIIOYCHUS; YMEHHE NMPUMEHSATH B IPOIIECCE IMO3HAHMS
noHsTHs (TTPEJAMETHBIC ¥ METAIPEIMETHBIC ), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
UCIIOJIb3YEMbIE B XWUMHHU, MPeoOpa30OBBIBATH HIUPOKO IMPUMEHSEMBIE B XUMUHU
MOJICIIbHBIC MPEACTABICHHUS — XUMHUYSCKHI 3HaK (CHMBOJI 3JICMEHTA), XUMUYCCKas
dopMyna W ypaBHCHHE  XUMHYECKOW  peakuud — TOPH  PCHICHUH
y4eOHO-TI03HABATCIIBHBIX 3aJlad, C YyYE€TOM OTUX MOJICIBHBIX MPEACTABICHHUM
BBISBJISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKK H3y4aeMBIX OOBEKTOB —
XHMHYECKUX  BEIIECTB W  XUMHYECKMX  PEaKIUH, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, MPUINHHO-CJICACTBEHHBIC CBSA3M M MPOTHBOPCUYHUS B M3y4aeMbIX
IpoIIecCcax M SBICHUAX; 2) 0a30BbIC HCCIIEIOBATCIIBCKUE ICHCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTaBJICHHBIC BOIPOCHI B KAayeCTBE WHCTPYMCHTA
MO3HAHUSA, @ TAK)KE B KAYECTBE OCHOBBI JUIsI (JOPMHUPOBAHUS THUIIOTE3BI 11O TIPOBEPKE
NPAaBWIIBHOCTH  BBICKA3bIBAGMBIX  CYXKJICHHH, MPUOOPETCHHUE  ONBITA  IIO
IJIAHUPOBAHUIO, OPTaHU3AIMHM M IPOBCJICHHUIO YYEHHUYECKUX SKCIECPHMEHTOB:
yMeHHEe HaOII0JaTh 3a XOJOM MPOIecca, CaMOCTOSTEIHLHO MPOTHO3UPOBATH €T0
pe3yabTat, GopMyIHpoBaTh 0000IIEHUS W BBIBOJIBI IO PEe3yIbTaTaM MPOBEIAEHHOTO
OTIBITA, MCCIEIOBAHUS, COCTaBIATh OTYET O IpojeslaHHOW paborte; 3) pabora ¢
uHbOpMaIei:

yMEHHE BBIOMpPATh, AHATU3MPOBATh W HMHTEPIPETHPOBATH HH(POPMAIHIO
Pa3IMYHBIX BHUJOB U (OPM IPEACTABICHUS, TOJIyIaeMyIO0 M3 Pa3HBIX HCTOYHHUKOB
(Hay4HO-TIONYJISIPHAS ~ JTUTEpaTypa XHMHYECKOTO COJEp)KaHHS, CIPaBOYHBIC
mocobus, pecypchl MHTepHETa), KpPHUTHYCCKH OIICHUBATh NPOTHBOPCUMBYIO U

HCIJOCTOBCPHYIO I/IH(l)OpMaHI/IIO; YMCHHUC IIPUMCHATH Pa3JIMYHBIC MCETOAbBI H



3ampockl MpU TMOUCKE M OTOOpe HMH(OpMaUWU M COOTBETCTBYIOUIMX JIaHHBIX,
HEOOXOIMMBIX  JUIsl  BBINOJIHEHHWA y4ye€OHBIX M IO3HABaTEIbHBIX  3ajad
ONMpEeNeNEHHOI0 THUMA, NPUOOPETEHHE ONbiTa B 00JIACTH  HCIOJb30BAHUS
WHPOPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBIAJCHHE  KYyJIbTypOu
AKTUBHOT'O HCIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSTEIBHO
BBIOMpATH ONTUMAJIBHYIO (hOpMY MpeacTaBiIeHUsT HHPOPMALUU U WILTIOCTPUPOBATD
pelraemMbie 3aJayd HECIOKHBIMU CXE€MaMHM, AuarpaMMamu, ApyruMH (opmamu
rpadukn M WX KOMOWHAIMSMHU; YMEHHE WCIOIb30BaTh M AaHAIU3UPOBATH B
nporecce ydeOHOM U UCCIeI0BaTEIbCKON AESITeIbHOCTH HH(OPMAIUIO O BIUSHUU
OPOMBIIIJIEHHOCTH, CENbCKOIO0  XO3SMCTBAa W  TPAHCIOpPTa HA COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHOM CPEBI;

1.5.5. V oGyuaromierocst 6yayT chopMUpPOBaHbI CIEIYIONIUE YHUBEPCAIBHBIC

KOMMYHUKATHBHBIC HeﬁCTBHH:

yMEHHE 3a/aBaTh BOMpOCHl (B Xoae Auanora v (WIM) IUCKYCCHH) TIO
CymecTBy  oOcyxkmaemMoil  TeMbl, (OPMYIUPOBATH CBOU  MPEIOKEHUS
OTHOCUTEIBHO BBITIOJHEHUSI TPEJIOKEHHONW 3a7auM; MNpUOOpeTeHue OIbITa
Npe3eHTAllMd  pe3yJIbTaTOB  BBIMIOJIHEHHS  XUMHYECKOTO  JKCIEPUMEHTa
(JtabopaTopHOTro OIBITA, J1AOOPATOPHOW pabOTBI IO MCCICAOBAHUIO CBOMWCTB
BEIIECTB, YYEOHOTO TMPOEKTAa); 3aMHTEPECOBAHHOCTH B COBMECTHOM  CO
CBEPCTHHKAMU TIO3HABATEIBHOW M HCCIENOBATEIbCKON JESTETLHOCTH TIPH
pEIICHNH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yy4€Ta OOIMX HWHTEPECOB W
COTJIacOBaHMS MO3MUIMH (00CYXIeHUsI, 0OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMBI»,
KOOpPJIMHAIIMS COBMECTHBIX JICWCTBUIA, OIpEJCICHHE KPUTEPHEB IO OICHKE
KauecTBa BHITIOJIHEHHON PabOThI U IPYTHE);

1.5.6. Y oOyuaromerocst 0yayT cpopMUPOBAHBI CIETYIONINE YHUBEPCATBHEIC
PETYISITUBHBIE ICUCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPENeNsATh IEJN AESITeIbHOCTH, TJIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIHUPOBATh M TPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNbHOCTb, BhIOUpaTh Hanbosee 3(pPeKTUBHbIE CIOCOOBI pelieHUs] YUeOHbIX U

MMO3HAaBATCIbHBIX 3aAdd, CaMOCTOATCIbHO COCTABJIATHL HIIM KOPPCKTHUPOBATH



NPEIJIOKEHHBI QJITOPUTM JEUCTBUM IIPU  BBIIOJHEHUM 3aJaHUNA C YYETOM
MOJIYYEHHs] HOBBIX 3HAHUU 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUHusiX,
OLICHUBATh COOTBETCTBHUE IIOIYYEHHOIO pE3yJbTaTa 3asBICHHON LW, YMEHHE

HCTIOJIb30BATh U AHAJIM3UPOBATH KOHTEKCTBI, IIPEJIaracMble B
YCJIOBUM 3aIaHUN.

1.5.7. IlpenmeTHBIE pe3yabTaThl OCBOEHUS IPOTrPaMMBI IO XUMHUHU HA YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMUs.

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO OO0S3aTEIBLHOIO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHOl paboueld mporpammoit,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS U CIIOCOOBI
nercTBuM, crnenuduyecKue IS TPEAMETHOM o0macTu  «XHUMHUS», BHUIBI
NESITEIIbHOCTA  TI0  TOJYYEHHIO HOBOIO  3HAHUS, €ro HMHTEPIpPETALNH,

Hp606pa3OBaHI/IIO N IIPUMCHCHUIO B PA3JIMIHBIX y‘{€6HLIX M HOBBIX CUTyallUAX.

1.5.7.1. K xonmy oOyuenus B 8 kiacce y oOygaromerocss Oyay
c(hOpMHUPOBaAHBI CIEAYIOIINE MPEIMETHBIE Pe3yIbTaThl 10 XUMHUH:

pPacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TIOHATHI: aTOM, MOJIEKYyJa,
XUMHYECKUN  DJIEMEHT, TMPOCTOE BEHIECTBO, CJIOXXKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOAHOPOJNHAs), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHasi U
MOJIEKYJISipHasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas
JI0JISI XUMUYECKOTO 3JI€MEHTa B COCIUHEHUU, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTA,
OCHOBaHHE, COJIb, AJIEKTPOOTPUIIATEILHOCTh, CTEICHb OKHCICHHS, XUMUYECKas
peakuus, KiacCupUKAIMs PEaKuii: peakilui COCTUHEHUS, PEAKIIUA PA3JI0KCHHUS,
peakiuu 3aMeleHus, peakiuu OOMEHa, 9K30- W DHIOTEPMUUYECKHE PEaAKIIUH,
TEII0BON A(deKT peakumu, SApPO aToma, SJISKTPOHHBIA CIIOM aTtoMa, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, TOJSpHAsS W HEMOJSIpHAS
KOBaJICHTHAsI CBS3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MAacCOBasi JOJIS
BEIIECTBA
(mporieHTHAasT KOHIIEHTpAIMsi) B PACcTBOpE; WJUIIOCTPUPOBATh B3aMMOCBSI3h

OCHOBHBIX XUMHYECKUX MOHATUMN U



INPpUMCHATH OTH TIOHATHUA TIIpU OIMKMCAHUM BCHOICCTB MW HX npeBpameHHﬁ;

HCIIOJIBb30BaTh XUMHUUYCCKYIO CHMBOJIMKY IJI COCTABJICHUA (bOpMYJ'I BCIICCTB

Y ypaBHEHUN XUMHUYECKUX PEAKIIUI; ONMpPEeNeNaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB
B OWHApHBIX COCIUHEHUSX, CTENECHb OKUCICHHS DJJEMEHTOB B OMHApHBIX
COCIMHEHUSAX, MPUHAIIIC)KHOCTh BEIIECTB K OMpPEAeIEHHOMY KJIaCCy COCAUHEHUM
nmo ¢opmynaMm, BHJ XUMHYECKOHW CBsI3Uu (KOBaJICHTHasT W HOHHAas) B
HEOPraHUYECKUX COCIUHEHUSIX; pPacKphIBaTh cMbIci [lepuoandeckoro 3akona .M.
MenneneeBa: JEMOHCTPUPOBATh IMOHUMaHUE MEPUOJUYECKON 3aBUCHUMOCTH
CBOMCTB XMMMUYECKUX DJIEMEHTOB OT WX mojioxkeHus: B [lepuoamdeckoii cucreme,
3aKOHOB COXpaHEeHUs MaccChl BELIECTB, MOCTOSIHCTBA COCTaBa,
ATOMHO-MOJICKYJIIPHOTO  y4Y€HMs,  3akoHa  ABOrajpo,  OIUCHIBATh W
XapakTepuzoBaTh TabmuuHyr Gopmy Ilepuogudeckoid CUCTEMBI XUMHYECKHX
AJIEMEHTOB: Pa3nyaTh MOHITHUS «TJaBHas moarpymnmna (A-Tpymnma)» u «modoouyHas
noarpynmna (b-rpynmna)y», manbie U 60JbIINE TEPUOABI, COOTHOCUTH 0003HAUCHUS,
KOTOphIe uMetoTcs B Tabnune «llepuoguueckas cucreMa XUMHUYECKUX IJIEMEHTOB
JH.W. MengeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsj sapa, oOllee 4YHUCIO SJIEKTPOHOB U
pacupeneneHue HUX IO AJIEKTPOHHBIM CIOSIM); KIACCU(DHUIIMPOBATH XUMHUYECKHE
AJIIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKUE PEaKINH (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BELIECTB, MO TEIIOBOMY 3G (]EeKTy); XapaKTepu3oBaTh
(omuchiBaTh) OOILIME XUMHUYECKHME CBOWCTBA BEILIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPKAast onucaHue npuMepamMmu MOJIEKYJISIPHBIX ypaBHEHUM
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLUN; MPOrHO3UPOBATh CBOMCTBA BEUIECTB B
3aBUCHUMOCTH OT HX KayeCTBEHHOTO COCTaBa, BO3MOXKHOCTU IPOTEKAHUS
XUMHUYECKUX MPEBPALICHUN B PA3IUYHBIX YCIOBUSX; BBIUUCIATH OTHOCUTEIbHYIO
MOJIEKYJISIPHYI0O M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIKO XUMHUYECKOIO
aleMeHTa Mo (opMyse COeNMHEHUs, MAacCOBYIO [OJIIO BEIECTBAa B PacCTBOpE,
MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHUYECKON pPEaKIMK; TPUMEHATh OCHOBHBIE
Oomnepaly MBICIUTENIBHON JESTEIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHUE,

00001IeHune, CHCTEMAaTH3aIHIO, KJ1accudukaruio, BBLISIBJICHHE



MPUYMHHO-CIICICTBEHHBIX CBA3€M — i1 H3Yy4YEHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAOJIIOJICHUE,
U3MEpEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT (peajbHbIi U MBICICHHBIN); ClIeI0BATh
MpaBUJiaM TOJIb30BAHUSI XUMUYECKOU MOCYA0M U Ja00paTOpPHBIM 000pPYI0BAHUEM,
a TaKXke MpaBuiaM OOpalieHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMHU
M0 BBIMOJHEHUIO JIA0OOPATOPHBIX XUMHUYECKUX OMBITOB IO TMOJYyYCHHUIO W
coOupaHuIO0 Tra3000pa3HbIX BeLIECTB (BOJOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPENCIEHHOM MAacCOBOM JOJEH PAaCTBOPEHHOTO BEILIECTBA,
IJITAHUPOBATh W TNPOBOAUTH XUMHYECKHE OJKCIEPUMEHTHI IO PaClO3HABAHUIO
pPacTBOPOB HIEJNOYEH M KUCIOT C MTOMOIIBIO HHAUKATOPOB (JIakmMyc, peHomndraaeunH,
METUJIOPAHXK U JIPYTHE).

1.5.7.2. K xoHmy oOydyenus B 9 kimacce y oOyyaromerocs Oyay

C(i)OpMI/IpOBaHI)I Ciacayromue NpcaAMCTHBIC PC3YJIbTATHI 110 XUMHUU !

PacKphIBATh CMBICT OCHOBHBIX XMMUYECKUX MTOHITHUN: XUMUYECKUN DJIEMEHT,
aToM, MOJIEKYJa, MOH, KaTHMOH, aHMOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO,
BAJICHTHOCTb,  AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHMS, XHUMUUYECKas
peakIus, XuMHU4YecKas CBsI3b, TETUIOBOM 3P (HEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJCKTPOJIMTHI, HEIJIEKTPOJIUTHI, DJICKTPOJIUTHYECKAS AUCCOIUALIMSA,
peakIuu MOHHOTO0 OOMEHa, KaTajlu3aTop, XUMHYECKOE PaBHOBECHE, OOpATHMBbIC U
HEOOpaTHMBbIC peaxiuu, OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIC peaxuu,
OKHUCJIUTE]Ib, BOCCTAHOBUTENIb, OKHUCJIECHHWE U BOCCTAHOBJIEHHE, aJUIOTPONUS,
aM(oTepHOCTh, XHMHYECKas CBiI3b (KOBAJICHTHAs, WOHHAs, METAJNIMYECKas),
KPUCTAUINYECKAs PEIIETKA, KOPPO3UA METAIIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOU
peakuuu,  OpeaenbHo — gomyctumass  koHueHtpauwss  [IJIK  Bemectsa;
WLTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUN H
NPUMEHATh 3T TOHATHS TMPU ONHWCAHWM BEIIECTB W HX MNPEBpalICHUN;

UCITOJIh30BaTh XHMHUYECKYIO CUMBOJIUKY JIJIsI COCTaBICHHS (hOPMYJT BEIICCTB
W YpaBHECHUW XHWMHUYECKHX pEaKIMi; ONPEAeNsiTh BaJCHTHOCTh M CTCIECHD
OKHUCJICHUSI XUMMYECKHX DJJEMEHTOB B COCAWHEHUSX PA3JAYHOTO COCTaBa,

MIPUHAJJICKHOCTh BELIECTB K ONMPEACIEHHOMY KJIacCy CO€IMHEHUH 1o dhopmyliam,



BUJI XMMHUYECKON  CBsSI3Wu  (KOBaJ€HTHAas, MOHHAs, MeETajulMuecKkas) B
HEOPraHUYECKUX COCIMHEHUSIX, 3aps]l MOHA MO XUMHUYECKOH (dopmylie, XapakTep
Cpebl B BOJAHBIX PaCTBOPAX HEOPTaHUUYECKUX COCTUHEHHH, TUIl KPUCTAITUYECKOM
pPEETKN KOHKPETHOTO BEIECTBA; PACKPhIBATh CMbICH llepromuueckoro 3akoHa
JA.. MenngeneeBa W JEMOHCTPUPOBATH €r0 IIOHUMAHUE: OIMUCBHIBATH W
XapakTepuszoBaTh TabmuuHyo ¢opmy I[lepuoandeckoit CHUCTEMBbI XUMHUYECKHUX
AJIEMEHTOB: Pa3inyaTh MOHSITHUS
«riaBHas noArpynmna (A-rpynmna)» u «mnodounas noArpynmna (b-rpynmna)y, mansie u
OoJbllIEe  TIEPUOJABI, COOTHOCHTh OOO3HA4YEeHHUS, KOTOpbIE HMEIOTCA B
NEePUONYECKON Tabyuile, ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB W 3aps] sapa, 00Ilee YHCIO DJIEKTPOHOB H
pacnpeniefieHue UX MO JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH
B U3MCHEHUW CBOMCTB AJIEMEHTOB M MX COCAMHEHUN B MpeEJesiaX MajbIX TIEPHOJIOB
U TJIaBHBIX TMOATPYMI C YYE€TOM CTPOCHHS HX aTOMOB; KJAacCU(DHUIIMPOBATH
XUMUYECKHE 3JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMUMHUYECKHE peakuuu (1o
YHUCIIy U COCTaBY YYacTBYIOIIMX B PEaKLMU BEUIECTB, MO TEIIOBOMY 3P QeKTy, Mo
U3MEHEHUIO CTENEHEN OKUCICHUS XUMUYECKUX
AJIEMEHTOB);  XapaKTepu3oBaTh (OMHUCHIBaTh) OOIME U  crenuduieckue
XUMHUYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOJITBEPKIAs OINKUCAHUE
OpuMEpaMyd  MOJIEKYJSIPHBIX M HOHHBIX  YPaBHEHMH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLUM; COCTABIATh YPABHEHUS JICKTPOJIUTUUECKON JUCCOLUALINN
KHUCJIOT, IIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIU HOHHOTO
oOMEHa, ypaBHEHUS PEaKIMid, MOATBEPXKIAIOIMINX CYIIECTBOBAaHHUE TC€HETHUECKOU
CBA3M MEXKJY BEIIECTBAMHU Pa3JMYHBIX KJIAcCOB; PACKpPbIBATh CYIIHOCTb
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
MOCPEJICTBOM  COCTaBJICHUS  DJJIEKTPOHHOTO  OajlaHca  3THX  PEaKIHid;
POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHHS,
BO3MOKHOCTH TMPOTEKaHUS XUMHYECKUX MPEBpallCHUN B Pa3IUYHBIX YCIIOBHUSIX;
BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPDHYIO M MOJSIPHYIO MAacChl BEIIECTB,

MAacCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 1o (OopMysie COEIUHEHHUS, MACCOBYIO



JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACYETHI MO YPABHEHUIO XUMHUUYECKOU
peakiuu; coOnoAaTh MpaBUiia  MOJB30BAHUST XUMHUYECKOW mocylaol U
71a00paTOPHBIM O0OpPYAOBAHHEM, a TAKXKE IMpaBuia OOpallleHHs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSIMH IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX
OMBITOB MO TOJYYEHUIO U COOMpPAHUIO Tra3000pa3HbIX BEHIECTB (aMMHUaKa H
YTIEKUCIIOTO Ta3a); MPOBOAUTH PEAKIINU, OATBEPKIAIOIINE KaUeCTBEHHBIN COCTaB
Pa3IMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUAOPOMUI-, HOJUI-,
kapOoHat-, pocdar-, cumkar-, cyiabdat-, THAPOKCUI-MOHBI, KATUOHBI AMMOHHUSI U
MOHBl M3YYEHHBIX METAUIOB, NPUCYTCTBYIOIIME B  BOAHBIX PACTBOPAX
HEOPraHWYECKUX BEUIECTB; IMPUMEHATh OCHOBHBIE OIECPALMA MBICIUTEIBHOU
NESTENbHOCTH — aHAIM3 M CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEMAaTH3AIIMIO,
BBISIBJICHUE MPUYUHHO-CJIEJCTBEHHBIX CBSI3€U — JIUISI U3YUYE€HUs CBOWCTB BEILIECTB U
XUMHUYECKUX PEaKIui, €CTECTBEHHO-HAYyYHbIE METOJbl MO3HAHUS — HAOJIIO/ICHUE,

U3MepeHne, MOJICIMPOBAHKE, SKCIIEPUMEHT (PeasIbHbII U MBICTICHHBIN ).



