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MNOACHUTEJIbHASA 3AIINCKA
[Iporpamma 1O XMMHUM Ha YPOBHE OCHOBHOTO 00Iero oo6pa3oBaHUs
COCTaBJICHa Ha OCHOBE HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB!

1. ®enepanpHbiil 3akoH «O0 oOpazoBanuu B Poccuiickoir ®denepauum» ot 29
nexabps 2012 roma Ne 273-D3 (c M”BMEHEHUSIMH U JIOTIOTHEHHUSIMHU )

2. ®enepanbHBI TOCYAAPCTBEHHBI 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO
obmrero oOpa3oBaHMsl, YTBEPKAEHHBIH mpuKazoM MuHoOpHayku PD ot
17.12.2010 Ne 1897 (c usmeHeHUAMN)

3. ®enepanbHas pabouas mnporpaMmMa  OCHOBHOTO OOIEro oOpa3oBaHUs
Xumus (0a3oBbIii  ypoBeHb) (misg 5-9 kimaccoB  o0Opa3oBaTeNbHBIX
opranuzanuii). HWucTtuTyr  crparermm = oOpasoBaHus  (denepanbHOe
rocyJapCcTBEHHOE OIOXKETHOE HayuHOe yupexaeHue). Mocksa 2023 r.

4. TlocranoBnenue ['aBHOro rocyJapCTBEHHOr0 caHuTapHoro Bpaya PO ot 28
centsiops 2020r. N 28 "OO6 yrBepkaenun canutapubix npasuwin CII

2.4.3648-20 "CaHUTapHO-3MHUIEMHUOIOTUYECKUE TpeOOBaHUs K
OpraHu3alysIM BOCTIUTAHUS W OOYYEHUS, OTABIXA M O3JOPOBJICHHS JCTCH U
Mosonexu"".

5. Yueonsiii miman MbOY BMO «KypkuHCKHUIA IEHTp 00pa30BaHUs.
6. Pabouas mporpamma Bocmutanus MBOY BMO «KypkuHckuili 1eHTp
00pazoBaHUs.

[Iporpamma 1Mo xuMuM J1aéT TPEACTABICHHUE O IICNIAX, OOIICH CTpaTeruu
OoOydYeHHs, BOCTIHMTAHHS ¥ Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMH y4eOHOTO
penMera, yCTaHaBJIMBaeT  o0s3aTeIbHOE  MPEIMETHOE  COAEpXkKaHHe,
npeayCcMaTpUBaeT paclpeiesieHue ero Mo KilaccaM W CTPYKTYPHpPOBAHHE IIO
paszzenaM M TeMaM MPOTrpaMMbl MO XHUMHH, OMNPEEIseT KOJUYECTBEHHBIE U
KauyeCTBECHHBIC XapaKTEePUCTUKU coJiep KaHums, PEKOMEHTyEMYIO
MOCIICIOBATEIBHOCTh ~ M3YYEHUS! XUMHH C Y4ETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSI3€HM, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYarolmuxcsi, OmpenenseT BO3MOXHOCTH MpeaMeTra  JUJis
peanu3anuy TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTEIbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHWUs, a TaKKe TPeOOBaHUN K
pe3ynbTaTamMm 00y4YCHHMS XMMUHU Ha YPOBHE IEJICH U3YUCHUS MPEAMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEeIbHOCTH OOYYaroIIerocss Mo OCBOCHHUIO
y4e0HOTO Co/IepKaHUsI.

3HaHWE XWMHH CIIY)KUT OCHOBOW JUIsi (OPMHPOBAHUS MHPOBO33PCHHS
00y4JaroIIerocs, €ro MpeACTaBICHUN O MaTepUaIbHOM CIMHCTBE MHUpPa, BAXKHYIO
poiib UrparoT (QopMUpYyEeMble XUMHUEU TMPEJCTaBICHUS O B3aUMONPEBPAIICHUAX
SHEPrud M 00 DBONIIOIMU BEIIECTB B MPUPOJEC, O IMYTAX PEHICHUS TI00aTbHBIX



npo0jeM YCTOMYMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPbEBOM, HHEPTETHUYECKOMH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, ITPOOIIEM 3PaBOOXPAHECHHUS.

N3yueHne xumuu:

CIIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEM IS CaMOpa3BUTHUSL U
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4eOHOW JIeITeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIENOBATENbCKUX YMEHHM, HEOOXOJAUMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JeATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOrO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YETOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS] K €CTECTBEHHO-
HAy4HBIM 3HaHUSAM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHYECKOE
o0Opa3oBaHHE 00yUaIOIUXCSI.

JlanHble HampaBiieHUs B OOYyYEHHHM XUMHUU OOECHEUMBAIOTCSA CIEHH(PUKON
collepkaHUsl ~ y4eOHOro  MpeameTa, KOTOpbIM  SIBISETCS  NEeAaroruyecku
aJanTHUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM JTare €€
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 0OIIIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XHUMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX MOHITUH
OPraHuYeCKON XUMHH.

CtpykTypa coaepkaHusi MpOrpaMmbl 0 XUMUU CPopMHpOBaHa Ha OCHOBE
CUCTEMHOr0 moaxoja kK €€ uzydyeHuro. CopepkaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUN O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHYECKOU
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O NPHUHIMUILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHUX IMPECTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Tepunonnueckoro 3akona /[. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHYECKOH CBSI3U;

— TPENCTaBIEHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PAcCCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO
YPOBHS K JIpyromy, BBITIONHSS (GYHKIUKA OOBSACHEHHS W MPOTHO3HPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXXHOCTEU MPAKTUYECKOIO0 MPUMEHEHUS U MOJy4YEeHUS
M3Yy4aeMbIX BEIIECTB.



OcBoeHue TmporpaMMbl II0 XHUMHU  CIIOCOOCTBYeT  (OPMHPOBAHHUIO
MPE/ICTABIICHUS O XUMHUYECKOW COCTABIISAIONICH HAyYHOU KapTHUHBI MUpPA B JIOTHUKE
e€ CHCTEeMHOW MPHUPOJbI, IIEHHOCTHOTO OTHOIICHHS K HAayYHOMY 3HaHUIO H
METO/IaM TIO3HaHHWS B Hayke. V3ydeHue XUMUU MPOWCXOAWT C IPHUBICUCHHUEM
3HAHWK W3 paHee HW3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpYKalomUi MUY,
«buomnorus. 5-7 kinacce» u «dusnka. 7 Kjaacey.

[Ipu wu3ydyeHHH XWUMHUHM TPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 0OJIaCTH COBPEMEHHOT'O €CTECTBO3HAHWSI, MPAKTHUECKON
JEATENHbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHCHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOro mpeameTa COCTOUT B (DOPMUPOBAHMU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIHX (PAKTOB, MMOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYITHBIX O0OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIka HAyKH, B
OpUOOIIEHUH K HAyYHbIM METOJaM I[I03HAaHWS TP HU3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEILHOW ¥ y4E€OHO-MCCIIEOBATEIHCKON
JEATENHbHOCTH, OCBOCHHUU TPABWI O€30MacHOr0 OOpamieHusi ¢ BEMECTBAMH B
MOBCEHEBHOM >KU3HMU.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUs Ba)KHOE
3HAYCHWE MIPUOOPENH TaKue TIeNH, KaK:

— (opMHupOBaHWE WHTEIVICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe MPUOOIIEeHUE
oOy4Jaromuxcss K CamMOCTOSATEIbHON MO3HABATENBbHON JEATEIbHOCTH, HAy4YHbIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEW K
XUMUWY;

— obecrieyeHne yCcaoBHUil, CIOCOOCTBYIONINX MPUOOPETECHUIO 00YYarOIIMMHUCS
OIBITAa Pa3HOOOPA3HON NEATEILHOCTH, TO3HAHWS M CaMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB JIEITEIHHOCTH;

— QopmupoBaHue o0mIeH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAyYHOMU
IPAaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUU OOBACHATH W OLICHUBATh SIBJICHUS
OKPYXAIOIET0 MHpA, UCIHOJIb3Ysl 3HAHUSA U ONBIT, MOJYYEHHBbIE NMPU W3YYECHUU
XUMHUH, TPUMEHITh WX TPHU PEIICeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYAOBOM JNEATEIBHOCTH;

— ¢opMHpoBaHHWE y OOYyYalOIIUXCS T'YMAaHUCTUYECKHX OTHOILIEHUH,
MOHUMAHUSI 1EHHOCTH XHMHUYECKHUX 3HAaHUU 7 BBIPAOOTKH DKOJIOTHYECKH
1IeIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbSI i OKPY>KAIOIIEH MPUPOTHON CPEIIbI;



— pa3BUTHE MOTUBAIMK K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOMWIIsS ¥ HAMPABICHHOCTH NabHEUIIErO
o0y4eHusl.

OOuiee 4YKMCIO 4YacoB, OTBEAEHHBIX ISl M3Y4YCHUS XUMHUM Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBanus, cocTanisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelto), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

COJAEPKXAHME OBYUYEHUA

8 KUIIACC

IlepBoHayaibHbIe XUMHUYECKHE MIOHATHS

[Ipenmer xumuun. Poib XMMUM B )KU3HHU YENOBEKAa. XUMHSI B CHCTEME HaYK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BeuiecTB. [loHsATHE O MeTOAax MO3HaHUA B XMMUU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3ziesieHus CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE HIeMEHTbl. CHUMBOJIBI XHUMHUYECKHUX
a1eMeHTOB. [IpocThie U CIIOXKHBIE BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opMyna. BaleHTHOCTh aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOcCHUTENbHAasE aTOMHAas —Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHasi Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHNH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3p KonyecTsa,
MacChl W 4YHCIA CTPYKTYPHBIX €IWHHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCAUHECHUMN.

DOU3UYECKUE U XUMUYECKUE SIBIIEHUS. XUMHUUYECKas pEAKUUs U €€ IPU3HAKHU.
3aKOH COXpaHEHMsI Macchl BellecTB. XuMmMudeckue ypaBHenus. Kiaccudukanms
XUMHUYECKUX PEAKITNil (COSTMHEHUS, PA3JI0KEHNs, 3aMEeIIeHUs, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYy/I0H, MpaBuiaMu padboThl B JIaDOpaTOpUH U
npuéMamMu oOpaleHus: ¢ 1a0opaTOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U ONMUCAHUE
duznuecknx CBOMCTB O00pa3I[OB HEOPTaHWYECKUX BEIIECTB, HAOJIOJICHHE
¢u3znueckux (IUIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUSI BOABI) U XUMHYECKUX (FOpPEHHE CBEYH, MPOKaJIMBaHUE
MEIHOW TPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) sIBIEHUH, HAOI0/IeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aUMOJICHCTBHE CEPHOU KHUCIIOTHI C XJIOPHUJIOM Oapusi, pa3iokKeHUe TMAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kele3a ¢ pactBopoM conu meau (1),
U3y4yeHHE CIOCOOOB pa3fefieHUs] CMECeil: ¢ MOMOIIBI0 MarHuTa, (GUIbTpPOBaHUE,
BbITIApUBAHUE, NTUCTWUIAIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKH IMOBAPEHHOMN



colld, HAOJIOJIEHWE W  ONKWCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO0 3aKOH COXPAHEHHS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IapocTepKHEBBIX).

BaxHelluMe npeacTaBUTe M HEOPraHMYEeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — 3jeMEHT U mpocToe
BemecTBO. Haxoxnmenue kuciopoaa B Tpuponae, (GU3MUECKHE U XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Oxcunbl. [Ipumenenue xkucnopoma. CrocoOsl
MOJIydeHUsI KHUCIOpoJla B JabopaTopuu U MPOMBIIUIEHHOCTH. Kpyrosopor
KHCJIOpoJia B pupoje. O30H — alloTponHas MoAu(uKaius KUCIopoa.

TermoBoit 3(pdeKT XUMHUYECKOW peaklnuu, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOro 3¢ (deKTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxoxkneHue Bopopona B
npupojae, (U3MUECKUEe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonydenus. Kuciorel u conm.

MossipHbiii 00BEM ra3oB. Pacy€rsl M0 XUMHUYECKUM YPaBHEHUSIM.

Oduznueckue CcBOMCTBA BOAbL. Boma Kak pacTBoputenb. PacTBOpBI.
HacepimienHble 1 HEHaChIIEHHbIE PacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YeioBeka. KpyroBopoTr Boabl B PUPO/IE.
3arpsA3HeHne NPUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kiaccudukanus Heopranumdeckux coeauHeHuit. Oxcuabl. Knaccudukanms
OKCHUJIOB:  cosieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpasywmue. HomeHnknatypa oOkcujoB. Du3uYecKMe U XUMHUYECKHE
CBOKCTBa OKCUIO0B. [lonydeHne OKCuIoB.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHui. PU3MYECKHE M XHUMHUYECKHE CBOWCTBA
ocHoBaHuu. [lonmydyenne ocHOBaHUM.

Kucnorsl. Knaccuduxanus kucnor. Homenknatypa kucinor. duszndeckue u
XMMHYECKHE CBOMCTBA KHUCHOT. Psan aktuBHOocTm MmertamuioB H. H. bekerosa.
[TomydeHnue Kucior.

Comu. HomeHnknatypa cosieil. @U3M4YECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tonmyuenue coien.

['eHeTnueckas CBSA3b MEKY KJIIACCAMU HEOPTaHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPEJIETICHUE COAEPKaHUsI KUCIOPOa B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacro3HaBaHUE€ M M3YYCHHE CBONCTB KHUCJIOPOJa, HaOII0JICHUE
B3aHMOJICMCTBUSL BEUIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHUS U
npeKpaiieHus ropeHus (moxapa), O3HAKOMJICHHME C oOpa3laMu OKCHUIOB U



ONMMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHUE W H3Yy4YCHUE
CBOWCTB Bojopona (ropeHue), B3aumojeicTeue Bomopona ¢ okcumom meau (1)
(BO3MOKHO HMCIOJIb30BaHUE BHUICOMATEPUATIOB), HAONIOJCHUE OOpA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIENOBAHHE OCOOEHHOCTEW PACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOU
MacCOBOW J10JIell pacTBOPEHHOrO BEILIECTBA, B3aMMOJICHCTBUE BOJBI C METajlaMu
(HaTprieM ©  KaiblKeM) (BO3MOXXHO  HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),
UCCJIEIOBAaHUE O0pa3lOB HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KJIACCOB,
HaAOJII0/ICHUE U3MEHEHUSI OKPACKU WHIHUKATOPOB B PacTBOpaxX KUCJIOT U IIEIOYEH,
uzydyeHue B3aumojerctBusi okcuaa menu (ll) ¢ pacTtBopom cepHON KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUUil HeUTpalu3aluy, MOJYYEHHE HEpPaCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOpPA COJIM, PELICHUE
SKCIEPUMEHTAJIBHBIX 33/ad MO TeMme «BaxHellne Kiaccbl HEOPraHMYECKHX
COEIUHEHUI).

IMepuonuueckuii 3axkoH u Ilepuoauyeckass cucTeMa XMMHYECKHUX
iemeHToB JI. W. MenpgesneeBa. CtpoeHne aromoB. XHMHYECKASl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBbie TOMBITKH KIAcCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTne o
IPYINaxXx CXOJHBIX DJIEMEHTOB (IEOYHbIE M IIETOYHO3EMEIbHbIC METaJUIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yoT aM(pOTEPHbBIE OKCHIbI
Y TUJAPOKCUIBI.

[lepuonnueckuii 3akoH. [leppoanueckas cucreMma XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KoporkonmepuogHas W JJIIMHHONEpPUOAHAS  (OPMBI
[Iepuoguueckon cucrtembl xumuueckux aiaemMeHtoB [[. Y. MenneneeBa. [lepuobl
u rpynnbl. DU3NYECKHIl CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  O0OJIOYEK AaTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepuognueckon cucremnl . M. MeHnneneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHSI pajiuyca aTOMOB XUMUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB I10 FPYIIAM U IEpUOAAM.

3nauenue [lepuoanueckoro 3akona u [leprognyeckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
TrpakIaHHH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHAass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl okucneHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.



Xumuueckuii IKcnepumenm:

U3y4eHHEe OO0pa3IOB BEIIECTB METANIOB W HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUAA IHMHKA C pPAacTBOPAMHU KHUCJIOT M WIEIOYEH, MPOBEICHHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuy pa3ioKeHUs, COCTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanusa MeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHH B 8 Kilacce
OCYIIECTBIISIETCS 4epe3 HCIMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JIJI1 OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHSATHS: Hay4YHBIN (DaKT, TUmoresa, Teopus,
3aKOH, AaHalu3, CHUHTE3, KiIaccudukauus, NEePUOJAUYHOCTh, HAOJIOJICHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

®usnka: MaTepus, aToM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUN 3apsijl, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PM3UUYECKUE BEIUYHUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE31bI, CONHIE.

buonorus: dorocunres, apixanue, ouochepa.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMbI€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeliecTBO U XUMHUYeCKAasi peaKkuusi

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOMOB, Kalaus, KaJIbIUA H HX
COCIMHEHUN B COOTBETCTBUMU C IIOJOXKEHHEM »JJeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CtpoeHue BellecTBa: BHUJBl XUMHUYECKOW CBSI3U. THIBI KPUCTATTUYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMUECKON PEIIETKU U
BHUJa XUMHYECKOU CBA3H.

Knaccudukanus u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPTaHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukarys XuMAYeCKUX peakiuid Mo pa3auvdHbIM MPU3HAKaM (110 YHCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEUIECTB, MO TeruioBoMmy 3¢ dexTy, mo
U3MEHEHHIO CTETCHEeW OKUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHJOTEPMUUYECKHE PEAKLINH, TEPMOXUMHUUYECKUE
YpaBHEHHS.



[Tonatue o ckopoct XuMU4Yeckoil peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [loHaTHe 0 rOMOreHHBIX U TeTepPOreHHBIX
peakuusx. [lonstre o karamuse. I[loHsTue 0 xXumMuueckoMm paBHoBecun. DaKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOIO

paBHOBECHSL.
OKHCIUTENTHbHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuum. CocraBienue YpaBHEHUM

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKLUMid C  HUCIOJb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Katnonsl, anvonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
XUMHU4eckoil csizu. CteneHs auccounanuu. CUIIbHbBIE U Clla0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y cIoBUS MPOTEKAaHUS PeaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlllEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMW U COJIeM B CBET€ TMPEJCTABICHUNA 00 3IIEKTPOIUTHYECKOU
nucconmanyu. KauectBeHHble peakiii Ha HOHBL. [IoHsATHE O THAPOIN3€E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMIICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHYECKON peakinu
OT BO3JICUCTBHS PA3IUYHBIX (HAaKTOPOB, HCCIEIOBAHUE DIIEKTPOMPOBOJHOCTH
pacTBOpOB  BEILECTB, MpOLECCAa JUCCOLMALMM KHUCIOT, INENOYEd U  COJIeH
(BO3BMOKHO  HCIIOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKaHUs  peakuu  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BbIIEJICHUE Ta3a, oOOpa3oBaHUE BOJAbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pa3joKEeHHs, COCAUHEHUS), paCllO3HaBaHUE HEOPraHHMYECKUX
BEIIECTB C TIOMOINBbID KAauyeCTBEHHBIX pEakIMii Ha HWOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmiass xapakTepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U QU3NYecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XUMHYECKHME CBOWCTBA Ha TMPHUMEPE  XJopa
(B3aUMOJICCTBUE C MeETaJJIaMH, HeMeTajlaMM, IIeJIouaMH). XJIOPOBOJOPO/I.
ConsHas KucinoTa, XMMHUYECKHE CBOMCTBA, INOIYyYEHHE, NMpUMEHEHHe. [lericTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHu3M 4YejoBeKa. BakHellune XJIopuabl U HX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapaktepuctuka dmeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENeHU OKuciaeHuss. CTpoeHue W (hU3MUYECKHEe CBOMCTBA



MPOCTHIX BEIIECTB — KUCJIOPOAa U Cepbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTIOPOa
U cepbl. XUMUUeckue cpoictBa cepbl. CepoBOOpOA, CTpoeHue, (pusnueckue u
XuMuuyeckue cBorcTtBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCJIOTHBIX OKCHIIOB.
CepHast kuciora, (Qu3UUecKue W XUMHUYECKHME CBOMlcTBa (00mIME Kak
npeACTaBUTEN KJlacca KHUCJIOT U crneruduueckue). XUMHUYECKHE peaKIuu,
JeXalie B OCHOBE IMPOMBIIUIEHHOIO CIOco0a TMONYYeHHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoi KUcIOThl. CoIu CEpHOM KUCIOTHI, KAYECTBEHHAs! peaKkys Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHH B MpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIeH Cpelbl COCNMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mras xapaktepuctuka 37MeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTENEHU OKUCIECHUS. A30T, pacHpOCTPaHEHHE B MPUPOJIE,
buznueckne U XxuMu4ueckue cBoiictBa. Kpyropopot azora B npupoze. AMMHUak, ero
dbusznueckre 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMenenne. Coliu aMMOHUSI,
uX pu3NUECKNe U XMMHUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJydeHue, (PU3NYECKUe U XUMUYECKHUe
cBolicTBa (0OIIME Kak TMpEeACTaBUTENS KJacca KHUCIOT U cleuu(puuecKue).
Hcnonp3oBaHWEe HUTPATOB U COJIEW aMMOHHMS B KayeCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHU4YECKOE 3arps3HEHUE OKPYKarollel Cpelibl COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXKIHW, 3arpsi3HEHUE BO3/yXa, MOuUBBl U BOJ0EMOB). Docdop,
ajutoTponHeie Moaudukanuu dochopa, duUMUECKHe M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u dochopHas Kuciaora, Gu3nUecKue U XUMHUUESCKHIE CBOMCTRA,
nonyudenue. Mcnonb3zoBanue (HochaTtoB B KAUECTBE MUHEPATIbHBIX YI00PEHUIA.

O6mias xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTIEpoJ,  aJUIOTPOMHbIE
Monu(UKalUKA, PACHPOCTPAHEHHE B TNpupoae, GU3NYECKHEe U XUMHUYECKHE
cBorictBa. Ancopouus. Kpyrosopot yriepoaa B npupoge. OKcuibl yriepoaa, ux
buzndeckue W XHUMHUYECKHE CBOMCTBA, JIEWCTBHE HA IKUBBIE OpPraHU3MBI,
NOJTyYeHHE U TMPUMEHEHUE. DKOJIOTMYECKHUE MPOOJEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumoresa T100anbHOTO TOTEIJICHUS KIWMATa, ITAPHUKOBBIN
s dexrt. YronbHas Kuciaora v €€ colid, uxX (Pu3nueckue U XMMHUYECKHUE CBOMCTBA,
nojyueHrue u mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIhCKOM
XO35HCTBE.

[lepBoHauanbHbBIEC MOHITUSL 00 OPTAHUYECKHUX BEIIECTBAX KAK O COCAUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTUIECH, 3TaHOJ, TTIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIE€BOAOPOAOB (Yyroib, NPUPOAHBINA Ta3, HeDTh),
NPOAYKTHI UX TepepadoTku (OCH3WH), MX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsaTHE 0 OMONOrMYECKU BaXKHBIX BEIIECTBAX: )KUpPaX, OCJIKax, yrieBoaax — U ux



poii B KM3HMU 4YeloBeka. MarepuanibHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHMYECKNUX COCTUHEHU.

KpemHunii, ero d¢usnueckue W XHUMHUYECKHE CBONCTBA, IMOJIyYeHUE U
npumenenne. CoeauHeHus: KpeMHusi B mpupoje. OOmue mnpeacTaBieHus o0
okcunie kpemuus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIL30BAHUE B
OBITY, B MIPOMBIIIUICHHOCTU. BakHeliline cTpouTenbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimeMpl 6e30macHOro HMCIOJIb30BaHUS
CTPOUTENILHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuit IKCnepumMenm:

u3ydeHrne oOpas3IoB HEOPraHUYECKHX BEIIECTB, CBOMCTB COJISTHOM KHCJIOTHI,
NIPOBE/ICHNE KAaUeCTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIIIOJCHUE MPU3HAKOB
UX TPOTEKAHUsI, OMBITHI, OTpaxaromue (PU3NUECKUE M XUMHUYECKHE CBOMCTBa
TraJIOTeHOB M WX COEJUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHE C o0Opa3lamMu XJIOPUIOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmaMu ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEpUAIIOB), HaOMIOICHUE TIpoIlecca OOyTriUBaHUs caxapa Ioj JeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3yYEHHE XUMUYECKUX CBOWCTB
pa30aBlIEHHOM CEPHON KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHON PeaKIny Ha Cyabdart-
MOH U HAOJIOJICHHE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3UYECKUMU
cBoiicTBaMu azora, (ochopa MU HUX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEpUaIOB), 00pa3amMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIydEHHE,
coOupaHue, pacro3HaBaHWE€ M U3Y4YCHHE CBOWCTB aMMHaKa, TMpPOBEIACHUE
KAueCTBEHHBIX PeakiMii Ha MOH aMMOHUS U PocdaT-uOH U U3YyUYEHUE NMPU3HAKOB
UX IIPOTEKAHUs1, B3aUMOJECUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOThI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3yUYCHHE MoJenein
KPUCTAUNIMYECKUX PEmETOK anmasza, rpadura, dymaepeHa, O03HAKOMIICHHE C
IIPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTMBOrasza, MojydyeHue, coOMpaHue, paclio3HaBaHUE U U3Yy4YEHUE
CBOMCTB YIJIEKMCIIOrO ra3a, MpOBE/ICHNE KAYECTBEHHBIX peakluid Ha KapOoOHAT U
CWIMKAT-UOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMJIEHUE C
OPOJIYKIIMEH CUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTATbHBIX
3a1a4 1o TeMe «BaxkHelnme HeMeTaJUTbl U UX COCTUHEHUS».

MeTa/uibl U UX COeTMHEHUSA

OOuras xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHHUU
ux nonoxeHus B llepmommueckon cucreme xumuueckux osnemenros J[. .
MeHnneneeBa u cTpoeHUs: aToMOB. CTpoeHHE MeTauioB. Meramndeckasl CBsi3b U
METaJUIMYECKasi  KpHUCTAJUIMYECKas  pelIETKa.  DJIEKTPOXMUMHUYECKUI P
HanpsDKeHU MeTtaioB. Ousndeckue 1 XMMUYECKHUE CBOMCTBAa MeTauioB. OO0mue
CHocOoObl MoNlydeHus: MeTayyioB. [loHATHE O KOppPO3MM METaIOB, OCHOBHBIE



crocoObl 3amuThl uX OT Koppo3uu. CmiaBwl (CTajib, YYT'yH, AIOPATIOMUHUMH,
OpoH3a) M X NMPUMEHEHHE B OBITY ¥ IIPOMBIIIIICHHOCTH.

[Ilenounblie MeTambl: mojiokeHue B [lepuoguueckor cUCTEME XUMHYECKHUX
snemeHToB /. M. MenaeneeBa, CTpOCHHME MX AaTOMOB, HAXOXJEHUE B IPUPOJE.
dusznuecKkue U XMMUYECKUEe CBOMCTBA (Ha mpuMepe Hatpusi U kaiausi). OKCUIbI U
TUAPOKCUABI HAaTpusi W Kauusd. [IpuMeHeHHe IIeTOYHBIX METAUIOB U HX
COEIUHECHUM.

[[lenouyHo3eMenbHbIE METaJIbl MAarHuii W KajbllUil: MOJ0XKEHHE B
[lepuognueckon cucreMe xumuueckux 3neMeHToB [[. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXKJeHUE B Ipupojie. PU3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kaiblus. Baxhelmme coeauHeHUs] KainblMsl (OKCHUI, TUAPOKCHUM, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJtoMUHUI: TIoJio)keHue B [leproanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aToMa, HaxoxAcHWE B mnpupojge. duzuueckune u
XUMHUYECKNE CBOMCTBA aTfOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIIA
AJFOMUHHSL.

Kenezo: nonoxkenue B [lepnoanyeckoit cucteMe XUMUYECKUX AJIEMEHTOB /.
. MenneneeBa, CTpoeHHE aToMa, HaxOXJIeHUE B mpupoae. Pusnmyeckue Hu
XUMUYECKUE CBOMCTBA xene3a. OKCUbl, TUApOKCUIbI U conu xene3a (1) u xenesa
(1), ux cocTtaB, CBOWMCTBA U TOJTyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C o0pa3llaMd METAUIOB M CIUIABOB, HUX (PU3HUECKUMH
CBOMCTBaMH, M3Y4Y€HHUE PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOJIEHUCTBHUS OKCHA
KaJIBIIUSI W HATpUs C BOJOM (BO3MOXXHO HCIIOIb30BaHUE BUJICOMATEPUAIIOB),
VICCIIEIOBAHNE CBOMCTB >KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQ4eCTBEHHBIX PEAKIIMi HA WMOHBI: MAarHus, KaJIbIUs, AJIIOMUHUA, [IMHKA, JKeJe3a
(1) u xenesa (1), mequ (1), HaOIIOACHKME U ONMUCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IUIaMEHU HMOHAMHU HATpUs, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), UCCIE0BaHNEe aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATIOMUHUS
Y TUJPOKCHUIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a71a4 10 Teme «BaxHeitmme
METAJLJIBI U UX COCTUHEHUSI».

XuMHs U OKpPYKAIIAas cpeaa

BemecTtBa M marepuansl B IIOBCEIHEBHOW MXW3HM YEIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momoinp mnpu
XUMUYECKUX 0KOrax M OTPaBIICHHUSIX.



XUMUYECKOe 3arps3HEHHE OKpYXKarolleh cpeapl (MpeaenbHas JOMmycTHMast
KOHIICHTpaIus BemiecTs, aanee — [1JIK). Porb XxuMun B pemeHn SKOIOTHUECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTepUaioB (CTEKJIO, CIUIaBBl METAIJIOB, MOJUMEpHBIC
MaTepHaIbl).

Mesicnpeomemmuwle céasu

Peammzammst MexnpeaMeTHBIX CBsS3€d MpH W3YYeHHMH XUMHHA B 9 Kiacce
OCYIIIECTBIISICTCS 4epe3 HCIOIb30BaHWE KaKk OOMUX eCTECTBEHHO-HAYYHBIX
HNOHATUHN, TaK U MOHATUH, SBJISIOIIUXCS CUCTEMHBIMH ISl OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TOHATHS: HAYYHBIH (DaKkT, THIIOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHHTE3, KIACCHU(PHUKAIUS, TMEePUOJUIHOCTh, HAOIIOJICHNUE,
OKCIIEPUMEHT, MOJICTUPOBAHUE, W3MEPEHHE, MOJENb, SIBJICHHUE, TapHUKOBBIN
3¢ deKT, TEXHOIOT s, MaTEPUAJIbL.

Odwuszuka: MaTepus, aToOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIBI, PaJAMOAKTUBHOCTH, MOJEKYJa, JJIEKTPUYECKUA 3apsii, MPOBOIHHKH,
HOJIYNPOBOJHUKHU, AUDJCKTPUKH, (POTOJIEMEHT, BELIECTBO, TeI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKas
peméTka, CriaBbl, (U3MUYECKUE BEIMYUHBI, CIUHHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, ColHIIE.

buonorusi: dorocunres, npixanue, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OpeHMs, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MI0JIE3HBIC UCKOMAEeMbI€, TOIIMBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pEe3ylbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO  OOIIETro
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOYyYEeHHMS XMMHUU B EIUHCTBE y4eOHOU W
BOCTIUTATEIILHON JCSITEIILHOCTH B COOTBETCTBUU C TPATUITMOHHBIMUA POCCUACKUMHU
COIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSMHU, TPHUHSATHIMU B
o0IIecTBe MpaBWIAMH W HOPMAaMH TIOBEICHHSI M CIIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIU3AIIHN 00 yJarOIIHXCA.

JIMYHOCTHBIE  pE3yAbTAaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYarONIUXCS
PYKOBOJICTBOBAThCS  CHCTEMOW ITO3UTHUBHBIX IICHHOCTHBIX OpPHCHTAIMH W
pacIIMpEeHre OMbITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1)naTpuoTHYecKoro BOCIUTAHMS .



IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HACJEOUI0, TMOHMMAHUS 3HAYECHHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU WH(MOpMAIEl o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2)rpamaaHCKOro BOCIIMTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOILIEHUIN B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JESITEeNbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM MAESTENbHOCTU TMPHU
BBITIOJTHEHWW YYEeOHBIX, TITO3HABATENBHBIX 3a/1ay, BBIMOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOECKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B Tpolecce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHHWE M TMIOCTYNKH CBOUX TOBApHUILEH C MO3HUIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3)LIEeHHOCTH HAYYHOI'0 IMO3HAHMSL

MHUPOBO33PEHUYECKHUE TMPEACTABICHUS O BEIIECTBE M XMMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHUHBI MUpa, NpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
IPUPOIHOM CPEAO, O POJIM XUMHUH B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYE€HUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMbIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MWH(GOPMAIMOHHOW M YHUTATENbCKON KYJIbTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOATENBHOM paboThl C y4eOHBIMHU TEKCTaMHU, CIPaBOYHOM
JUTEPATypOr, JIOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH HH()OPMaIMOHHBIX
TEXHOJIOTH;

UHTEpeC K OOYYEHHUIO M TO3HAHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K €caMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEN0BATEIbCKON
NEeATEbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YEHHUS B
JIaIbHEHIIIEM;

4)(popMuUpoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 KU3HU, OCO3HAHHWE MOCJEICTBUU U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOsI, HAPKOTHUKOB, KypeHUs),
HEOOXOIUMOCTH COOJIFOZIEHUs TpaBWI O€30MacHOCTH MpH  OOpalleHUuU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHON KU3HU;

5)Tpy10BOro BOCIUTAHMS:



UHTEpPEC K MPAKTUYECKOMY U3y4YEHUI0 podeccuii 1 TpyAa pa3audyHoro poja,
yBOXEHUE K TPYLYy M PE3yJIbTaTaM TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMsS] MPEIMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
UHAUBUIYaJIbHON TPAEKTOPUU MPOJOIHKEHHSI 00pa30BaHus C YYETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yYCHENTHON MpodheCCHOHAIBHON AeATeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(EeCcCHOHATBHOM Cperie;

6)3K0J10rMYeCKOro BOCIIMTAHMSA

AKOJIOTHYECKU 1EIeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK MCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlleCTBOBAHMS, IOHMMAaHHE LIEHHOCTU 30POBOT0 U
O0e3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nuecKoMy M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHME LEHHOCTH COOJIIO/ICHUS
paBuiI OE€301aCHOT0 MOBEAEHUS IPU pabOoTe C BEIIECTBAMH, a TAKXKE B CUTYalUsX,
YTPOKAIOIIMX 3I0POBBIO U )KU3HU JIFOACH;

CIOCOOHOCTH MPUMEHTH 3HAHUS, MOJydaeMble NMPU H3yUYEHUU XHUMUU, IS
penieHns 3a1a4, CBA3aHHBIX C OKPYKAIOLEeH IPUPOJHON CPEIOH, I NOBBIIIECHUS
YPOBHSI  DKOJOTMYECKOW KYyJIbTYpbl, OCO3HaHUS IJO0AJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOoOJIeM M MyTeW MX pEHIeHHs MOCPEACTBOM METOAOB XHMHUH,
AKOJIOTMYECKOI0 MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS UM B IO3HABATENbHOM,
KOMMYHUKATUBHOM U COLTUAIBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIICISAIOT 3HAYMMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUIIOTE3a, (AKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax M IO3BOJSAIOT Ha
OCHOBE 3HaHUI M3 3THUX MPEAMETOB (HOPMUPOBATH MPEJCTABICHHE O LIETOCTHOM
Hay4YHOW KapTHHE MUPA, U YHUBEPCAIbHbIC yueOHbIE NEHCTBUS (ITI03HABATEIbHBIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECNEeYuBaOT (opMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO M OCYIIECTBIICHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC YUeOHbIE AeHCTBUSA

Ba3oBble Jiornyeckue geiicTBus:

YMEHHUS HCIIONIb30BaTh NPUEMBI JIOTMYECKOIO MBILUIEHHS IIPU OCBOCHUU
3HAHMI: PACKPBIBATh CMBICI XUMHUUYECKHX MOHATUNA (BBIAEIATh WX XapaKTEPHbIE
NPU3HAKK, YCTAHABIMBATh B3aWMOCBSI3b C JPYIMMH IOHSATHUSMH), HCIOJIB30BATh
HOHATHUS 1711 OOBACHEHUS OTAEIbHBIX (PAKTOB U ABJIEHUH, BEIOUPATh OCHOBAHUS U
KPUTEPUU JUIsl KJIACCU(PUKALUU XUMUYECKUX BEIIECTB M XUMHUYECKHX Ppeaklui,
yCTaHABIUBATh MPUYMHHO-CJIEICTBEHHBIE CBS3U MEXAY OOBEKTaMU H3Yy4YeHHUS,



CTPOUTH JIOTUUECKUE pacCyXAeHus (MHAYKTHUBHBIC, JCIYKTUBHbBIC, 10 aHAJIOTHN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

YMEHUE TMPUMEHITh B TIPOILIECCE TO3HAHMS TMOHATUS (IpPEIMETHBIE H
METaInpeaIMETHbIE), CUMBOINYECKHE (3HAKOBBIE) MOJIEH, UCIIOIb3yEMbIE B XMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TPEICTaBICHUS —
XUMHUYECKUN 3HAK (CUMBOJI SJEMEHTa), XUMHU4Yeckas ¢GopMylna W YypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, ¢ YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATh M XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEaKIN,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3U U
MPOTUBOPEUHUS B U3YUAEMbIX IPOIIECCaX U SIBICHUSX.

Ba3oBble ucciaenoBare/ibCKie AeHCTBHSA

YMEHHUE HCIIOJIb30BaTh IMOCTABJIEHHBIE BONPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KAueCTBE OCHOBBI i1 (DOPMUPOBAHMS TUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIECHUN;

npuoOpeTeHHe OIbITa MO TUIAHUPOBAHUIO, OPTraHU3alMd U MPOBEIACHUIO
YUEHUYECKHX DJKCIIEPUMEHTOB, yMEHUE HaOJoJaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €r0 Pe3ysbTar, GOPMYIUPOBATH 0000IIEHUS U
BBIBOJIBbI 110 pE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padore.

PabGora ¢ ungopmanmeit:

yMEHHE BBIOMpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HMH(POPMAIIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIONYyJISIpHAsL  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHHs, CIPaBOYHBIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATh NPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;

yMEHUE TPUMEHSTh Pa3IUdHbIC METOABI W 3alpOChl MPU MOUCKE U OTOOpE
uHQOpMallMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a7a4 ONPEAeIEHHOI0 TUIIA, MPUOOPETEHUE OIbITA B
00JaCTH  WCTONB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO UCTIOJIb30BaHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOUPATH ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HpopMauu u
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOXKHBIMHU CXEMaMH, Juarpammamu,
apyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YyMEHHE WCIOJIb30BaTh M AaHAJM3UpOBaTh B IIpolecce Yy4yeOHOU W
UCCJIEIOBATEIBCKON JCSITENIBbHOCTH MH(OPMAIUIO O BJIMSHUU TPOMBIIIEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH INPUPOJHOU
Cpelbl.

KoMMyHHMKAaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeCTBHS:



yMEHHUS 3aJaBaTh BOIPOCHl (B XOJe Juajgora W (WIH) IUCKYCCHUH) TIO
CyIIECTBY  OOCyXJaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIHHO BBITTOJIHEHHSI TIPE/I0KEHHOM 3a1a4H;

YMEHHUS  TPEACTABIATH  TONYYCHHbIE  Pe3yJabTaThl  MO3HABAaTEIbHOU
NEATENBbHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAINIO
pPE3yNIbTATOB BBHIMOJHEHUS XUMHUYECKOr0 JKCIepUMEHTa (71abopaTOPHOTO OIBITA,
1ab0paToOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHHUS YYE€OHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTENIbHOM W HMCCIEAOBATEIbCKOM  JEATENIBHOCTH  TpPH  PEIICHUHU
BO3HUKAIONIUX MPOOJIeM Ha OCHOBE Y4E€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMUS
no3uiuii (00CyXIeHusi, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JEUCTBHUM, ONPEAECICHUE KPUTEPUEB IO OLIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHBIE YHHBepPCAJbHbIE YUeOHbIE NelCTBHA:

YMEHHE CaMOCTOSATEIHLHO OMPEACNITh e JeATeIbHOCTH, IIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIHMPOBATh U MPH HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO
JesATebHOCTh, BBIOUpaTh Hanbosee 3(PeKTUBHBIE CIIOCOOBI pPelIeHUsT YYEOHBIX U
MO3HABATEIbHBIX 3a/a4, CaMOCTOATEIBHO COCTABJISITH WJIM KOPPEKTUPOBATH
NPEMJIOKEHHBI aJrOPUTM JIEWUCTBUWA TP BBINOJHEHWM 3aJaHAN C Y4ETOM
MOJTYYCHMsI HOBBIX 3HAaHUH 00 M3y4aeMbIX OOBEKTaX — BEIISCTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IEIH, yMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MIPEIJiaracMbl€ B YCIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pE3yabTATOB II0 OCBOSHHIO 0053aTEIhHOTO
collep KaHMs, YCTAHOBJIEHHOTO JlaHHOM QeaepanbHON pabdoueil mporpammoi,
BBIJICIISIIOT: OCBOCHHBIC OOYYAIONMMHUCA HAay4YHBIE 3HAHUWS, YMEHUS U CIOCOOBI
NnercTBUM, crnenuduueckue Uil TMPEIMETHOW o0yiiacTh  «XHUMHS», BUIBI
ACSITENPHOCTH 1O  TONYYSHHIO HOBOTO 3HaHWSA, €ro HWHTEpIpeTaluHy,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOydenus B 8 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUINA:

e PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUW: aTOM, MOJIEKYJa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOIHOPO/AHAs), BAJIEHTHOCTb, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XMMHUYECKOTO AJIEMEHTa B COSMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ], KHCJIOTa, OCHOBaHHWE, COJb, JJIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHCJICHHS, XUMUYECKasl peakIlusi, KiIacCUpUKAIMSI pPEaKIuil: peaxkiuu
COCIAMHEHHSI, PEAKIMH PAa3T0KEHHs, PEaKIUH 3aMEUIeHUs, PEaKIuu



oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOU A((EKT peakiini,
AIpO aToOMa, JJIEKTPOHHBIM CJOW aroma, aToMHas OpOWUTallb, PaIUYC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HENOJISIpHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBs3b, MOH, KAaTUOH, aHUOH, PAcTBOpP, MaccoBas JOJs BellleCTBa
(mpolleHTHAs! KOHIIGHTPAIIHs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHATUA U
MPUMEHSTh 3TU MOHSATHUSA MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
UCIIOIb30BaTh XHMMHYECKYI0O CHUMBOJIUKY JUIsi COCTaBiieHUs (Gopmyl
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM;

OIPEENATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHECHHSIX,
CTENEHb  OKUCIECHHUSI  3JEMEHTOB B  OWHApHBIX  COEIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJAcCy COCIUHEHUU I10
dbopMmynam, BHJI XUMHYECKOM CBSI3M (KOBaJlGHTHAas MW MOHHAas) B
HEOPraHMYECKUX COCIUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh MOHUMAHUE TNEPUOJNYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJiokeHus: B Ilepuoamueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHA ABOTrapo;

ONMHUCBHIBATh U XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuonnueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3iuvaTh [OHATHUS «TJaBHas
nonarpynmna (A-rpynmna)» u «rmobounas noarpynna (b-rpynmna)y», maneie u
OOJbIIMEe MEPUOJbI, COOTHOCUTH OO0O3HAYEHUs, KOTOPbIE HMEIOTCA B
tabnune «llepuoguyeckas cucrema XuMuUecKkux »diaementoB JI. U.
MeHnaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A/pa, oOlIee YUCIO0 NEKTPOHOB
U pacnpeiesIeHUe UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HCOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKkiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHMU
BEIIECTB, M0 TETIOBOMY 3 dexTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOINME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPHKIAsl OMMMCAHNE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Ka4Y€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TNpEBpalieHuid B
Pa3IMYHbBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JIOJMI0 XWMHUYECKOrO0 »JJeMeHTa 1o QopMye



COCIMHEHUSI, MACCOBYIO JIOJIO BEIICCTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKINU;

MPUMEHSATH OCHOBHBIEC OIEPAIlMU MBICIUTEIBHON NEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTU3aluio, KiacCU(uKaiuio,
BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€H — IS M3YYCHHS CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKIMi, eCTEeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIECPUMEHT
(peanbHbBIN U MBICIICHHBIN);

CJIeloBaTh  MpPABWJIAM  [OJIb30BAHUS  XHMHUYECKOM  IOCYAOM U
7abopaToOpHbIM  00OpPYJOBAaHMEM, a TakKe TMpaBUiIaM OOpaIleHusl C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU TI0 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TMONYYEHUI0O W COOMpaHHUIO
ra3oo0pa3HbIX BeleCTB (BOJOpOAA M KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMpeNEIEHHON MacCcOBOM J0Jel pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh W MPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB MICIOYEH M KUCIIOT C TMTOMOIIBI0O WHIUKATOPOB
(maxmyc, peHondranenH, METUIOPAHK U APYTUE).

K koniy oOyuenus B 9 Kj1acce npeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

PacCKpbIBATh CMBICII OCHOBHBIX XWUMHUYECKUX TOHATHUW: XUMHYECKHUU
DJIEMEHT, aTOM, MOJIEKYyJla, HWOH, KaTUOH, aHWUOH, IIPOCTOE BELIECTBO,
CJIO)KHOE€ BEILIECTBO, BAJIECHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJIEHHS, XUMUYECKasl peaKlysl, XUMUUECKasi CBS3b, TEIIOBOM 3(deKT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALINS, PEAKLUU HOHHOIO
oOMeHa, Karaau3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE W
HEeoOpaTUMBbIE pEaKLUWH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEAKIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHCJIEHHE W  BOCCTAHOBJIEHUE,
aIIoTponusi, aM(pOTEePHOCTh, XUMHUYECKasA CBA3b (KOBaJICHTHAs, MOHHAas,
METAJUINYECKasl), KpHUCTAJUIMYECKAass pElIETKa, KOPpPO3Hs METAJLIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUuH, MPEAECIbHO JOIyCTUMAs
koHneHTpanus [TJIK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMMHUYECKHUX IIOHATHUH U
IIPUMEHATH 3TU NOHATHUSA IIPY ONIMCAHUM BELIECTB U UX NPEBPALLECHUM;
UCIOJIb30BaTh XUMHUYECKYID CHMBOJIUKY JJIA COCTaBlIeHUA (HopMyI
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

OIIPENENATh BaJEHTHOCTh U CTEIIEHb OKUCIICHUS XUMUUECKUX JJIEMEHTOB B
COCIMHEHUSAX PaA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIaCCy COEAUMHEHUN Mo (opMynam, BHI XHMHYECKOU



CBs3W (KOBaJICHTHAs, HWOHHAs, META/UNIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsijl MOHA M0 XUMHUYECKON (opMylie, XapakTep cpeabl B
BOJHBIX PacTBOPAaX HEOPTraHUYECKUX COCIUHEHUH, THUIl KPUCTAIMYECKON
PELIETKM KOHKPETHOI'O BELIECTBA;

packpbiBaTb cMbIci [lepuognueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: ONHUCHIBATh U XapaKTepU30BaTh
tabnmuunyto Gopmy Ilepuonnueckoit CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», mayble U OONBIIME TEPUOABI, COOTHOCHUTH
o0O3HayYeHUsI, KOTOpPhIE HMEIOTCS B TEPUOAUYECKON Talmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacnpelieleHue UX 10 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUU B
npeAeiax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YU4ETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIllEeCTBa,
XUMHYECKUE PeaKIuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIIOBOMY 3(PEKTy, M0 U3MEHEHUIO CTENEHEW OKHCICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 0OIME U crenuUYecKrue XUMUYECKHE
CBOMCTBa MPOCTBIX M CIOXKHBIX BELIECTB, TIOATBEPKIAsA OMUCAHUE
npuMepaMUi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKLIUI;

COCTAaBJISATh YPAaBHEHHUS DJIEKTPOIUTUYECKONW JUCCOLMAIMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUA MOHHOTO
oOMeHa, ypaBHEHUS pEaKIuil, TMOATBEPKAAOIIUX CYIIECTBOBAHUE
TeHETUYECKOW CBSI3U MEXAY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHA
MOCPEAICTBOM COCTaBJIEHHS 3JIEKTPOHHOT0 OajaHca STUX PeaKIuil;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHWUS,
BO3MOYKHOCTH IIPOTEKAHUS XUMHUYECKHX NPEBPAIICHUNA B PA3IUYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XHWMHUYECKOro »3JeMEHTa 1o QopMmyie
COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
[0 YPAaBHEHUIO XUMUYECKON PEAKIIUU;

coOMrofaTh  MpaBWjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYAOH |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKKe TmpaBujia oOpallleHus ¢



BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH I10 BBIMOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (AMMUAKA U YTIIEKUCIIOTO rasa);

MPOBOJAUTh  PEAKIHH, TOATBEPKIAIOIMNE  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MyTEM XJIOPHII-, OPOMH/I-,
uonua-, kKapOoHatr-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THIAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUSI M WMOHBI W3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX pacTBOpaxX HEOPTaHUYECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEpaIliy MBICTUTCIIBHOW JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHe, CHCTEeMaTU3AIUI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — /U1 HU3y4YEHUS CBOWCTB BEIICCTB U
XUMHYECKUX pEaKIuid, eCTeCTBEHHO-HAyYHbIE METOABl TIO3HAHUS —
HaOJI0ICHHe, M3MEpPEHUEe, MOJCIMPOBAHUE, IKCIIEPUMEHT (peajbHbI U
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmeHnoBanue pa3iesnoB u DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckune
n/n TeM NpPOrpamMMbl Bcero o0pa3oBaTe/bHBIC PeCypchl
padoTbI padoThI
Pasnea 1.IleppoHavyanbHble XUMHYECKHE IIOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3jnen 2.BaxuHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopogn. Ilonstue 5 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon. Ilonarue o kucmorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3.Ilepuoguuecknii 3axon u Ilepuoauveckasi cucrema xummnueckunx 3aemMeHToB /. U. MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoauueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMUYECKUX 1eMeHToB /I, U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMUYecKas CBA3b. Bu6morexa [IOK
32 ORHCIHTEIEHO- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIC PEAKIIUU
Hroro o pasperty 15 Et?r?s?;l;?:(;(sig Sﬁf41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
[MPOI'PAMME
9 KUIACC
KonuyecrBo yacoB DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrrpomsmere  Tpakrmueckse (uu¢posBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb
Paznen 1.BemecTtBo M XuMHM4YeCKHE peaKkul
11 [ToBTOpenue u yruyoieHre 3HaHUK 5 1 bu6nmoreka [IOK
OCHOBHBIX pa3/iesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuotexa [JOK
peakuit https://m.edsoo0.ru/7f41a636
13 DNEeKTPONTUTHYECKAs JUCCOIHALIHSL. 8 1 1 bu6nnoreka [IOK
XHWMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 2.HeMeTa/1lJIbI 1 UX COCIMHEHUSA

91 OO01mmast XapaKTepUCTHKA XUMUICCKUX 4 bu6nnoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapaKTepUCTHKa XUMUYECKUX
2.2 anemMeHToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [OK
' py - -ep https://m.edso0.ru/7f41a636
COEUHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop 1 ux 7 bubmmorexa [IOK
' PYTHIRL: ’ p https://m.eds00.ru/7f41a636
COCIUHCHMS
OO01mast XapaKTepUCTHKa XUMUIESCKUX
2.4 asieMenToB IVA-rpymnel. Yriepoa u 8 bubmorexa HOK
' . PYIIBL p https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pazueny 25
Pasznen 3.MeTa/iibl U X COeTUHEHHS
bubmuorexa [JOK
A1 I 4
3 Obume croHCTBa METaILIOR https://m.edso00.ru/7f41a636
. bubmuorexa [IOK
3.2 Bakueliniie MeTaibl U UX COETUHEHUS 16 htts://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nea 4. XumMust u oKpy:Kamomass cpeia
41 BemiecTBa 1 MaTepualibl B )KH3HU YeJIOBEKa 3 bubmorexa [OK
' = P https://m.edso0.ru/7f41a636
Hroro mo pasueny 3
b K
PesepBHOE BpeMms 3 ubmmorexa LO

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUSA

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHUA»

1.1

pacKpeIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHH: aTOM,
MOJICKYJIa, XUMHUYECKHA O3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOIHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAST aTOMHAas M MOJICKYISIpHAsE Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JO0JiI XUMHUYECKOTO
DJIEMEHTAa B COCJUHCHUHU, MOJSIPHBIA OOBEM, XMMHYECKas PEaKius,
KknaccuuKanms — peakiMii:  peaKklMu  COCAMHEHUs,  pPeaKluu
pa3joKEHUs, peaKkIud 3aMEIICHHs, PEaKIUMH OOMEHa, 3K30- |
SHJIOTCPMHYCCKHAE PEAKIMH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBOp,

MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI|sl) B pacTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATHUA H

MPUMCHSATH OTU MMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIGHI/If/'I

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JJIsl COCTaBJICHUS (HOpMYI

BEILECTB U YPABHECHUN XUMUYECKUX pPEaKIU

1.4

pacKpbIBaTb CMBICJI 3aKOHOB COXPaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOTIO Y4YC€HHA, 3daKOHa

ABoraapo

1.5

OmnpeacIsATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCIMHCHUAX

1.6

KJ1acCU(UIUPOBATh XMMHUYECKHE peakuuu (110 YHUCIy U COCTaBY

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MAaCChI

BCIICCTB




1.8

BBIUUCIIATH MACCOBYHO JOJJIO XHUMHYCECKOTO 3JIEMCHTA II0 (bopMyne

COCIHNHCHUS,

1.9

BBIYHCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIIO/IEHUE,
U3MEpEHUe,  MOJEIMpPOBaHHE,  OSKCIEPUMEHT  (pealbHbll U

MBICJIEHHBIN )

Ilo Teme: «BaxHenmme npeacTaBUTEIN HEOPraHUYECKUX BEILIECTB)

2.1

pacKpbiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSATHUH: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

2.2

OTpeeNATh MPUHAIC)KHOCTh BEIIECTB K OINPEeAeNEHHOMY KIaccy

coelrHeHu# no hopmynam

2.3

KJIACCU(PUITUPOBATh HEOPTAHUYECKHUE BEIIECTBA

24

XapaKTepu3oBaTh (OMUCHIBATH) OONME XHMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpPXkAasi OMHCAHHE MpPUMEpPaMU

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUA

2.5

2.6

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU HPOTCKAHUA XUMHUYCCKUX

IpEeBpaIleHUH B Pa3IMYHBIX YCIOBHUIX

cleloBaTh IpaBWIaM TOJb30BAaHUS XHUMHUYECKOM TOCylod H
7ab0paTOpHBIM 00OpY/IOBAHHEM, a TaKXKe IpaBUjaM OOpaIleHus ¢
BEUIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMHU 110 BBIIIOJIHEHUIO
Ha6opaTopH51x XUMHWYCCKUX OIBITOB IIO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HBIX BEIIECTB (BOMOPOAA M KHCIOPOJ]a), MPUTOTOBICHUIO
pacTBOpPOB C OMNPENEIEHHON MacCOBOM JIOJIEM PacTBOPEHHOIO
BCIICCTBA, INIAHUPOBATHL U MPOBOJUTH XUMHUYCCKUC SKCIICPUMCHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KUCJIOT C TIOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MMpOBOAUTD paC‘léTBI 0 YpaBHCHHUIO XUMHUYIECKOMN pcaknuu

I[To Tteme: «llepuoamyeckuii 3akoH u Ilepuogmyeckass cucrema
xumuueckux ssemeHtoB J[. M. MenneneeBa. CtpoeHune aTOMOB.

Xumudeckas cBsa3b. OKHCINUTEILHO-BOCCTAHOBUTEIIHLHEIC peakuuun»

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHX TOHSTHH: AApO aroma,
AJIEKTPOHHBIM CJIOM aTOMa, aTOMHas OpOuTadb, paguyc aToMa,

XUMHYCCKasA CBA3b, MOJIKIpHAd W HCIOJISIPHAA KOBAJICHTHAA CBA3b,




QJICKTPOOTPULATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KATHOH, 4aHUWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTI) XUMHUYECKUEC DJIEMEHTHI

3.3

ONHCHIBATh M XapaKTepu3oBaTh TaOimuHyto (Gopmy [leprogmdeckoit
CHUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» u  «nobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIbIIHEY NEpUOAbI

3.4

packpbiBaTh cmbici llepuoguyeckoro 3akona JI.MI. Menneneesa:
JIEMOHCTPUPOBATH IOHUMAaHUE IIEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XMMHMUYECKHX DJJIEMEHTOB OT HX nosoxeHus B Ilepuonmdeckoit

CHCTCMC

3.5

COOTHOCUTh  OOO3HAYCHMs, KOTOpbIE HMMEIOTCS B TaOiwuIe
«Ilepuoanyeckas cucreMa XUMHAYECKHUX 3JIEMEHTOB J.N.
MenyeneeBay ¢ YHCIOBBIMA XapaKTEPHCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX OJIEMEHTOB (COCTaB M 3apsija sApa, oO0IIee YHCIIO

AIIEKTPOHOB U PACTIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeacCiTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6HHaprIX

COCOMHCHUAX

3.7

Omnpeac/iTb BUJ XUMHUYECKOMN CBSI3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MpoBePsSIeMOTr0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMUYECKask pEAKIUs)

1.1

pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX IIOHSATHUI: pPacTBOD,
AIIEKTPOJIUTBL, HE3JIEKTPOJIMTHI, DJIEKTPOJIUTHUECKAs IUCCOLMALIMS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHE,
o0OpaTtumble " HeoOpaTHMBbIe peakuumy,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuuy, OKHCJINTEND,
BOCCTAHOBUTENb, OKHCJIEHUE W BOCCTAaHOBJICHHUE, aJUIOTPOIMS,
aMpOTEepHOCTh,  XMMHUYECKas  CBA3b  (KOB&JIEGHTHAs, HWOHHaf,

MeTaJJIn4eckas), KpUCTAJJIMYecKas peméTka, CIUIaBbl, CKOpPOCTb




1.2

XUMHYECKOU pcaknuuu

HITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCECKHUX MOHATUH H

MMPUMCHSATH OTU MMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaI]_[eHI/Iﬁ

1.3

COCTaBJISAITh yPaBHEHUS 3JIEKTPOJUTHUYECKON AMCCOLMALMN KHUCIIOT,
LIeJIOYEH WM COJIEM, IOJIHBIE M COKpAIEHHBIE YPABHEHUS DPEaKLHN

WOHHOI0 0OMeHa

1.4

pacKpbIiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKqu”I

NMoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OanaHca dTHX peaKI_II/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YpaBHCHHUIO XHUMHYECKOHN pCaKnu

ITo temam: «HemeTamasl U UX coequHeHUSI» U «MeTamiabl U UX

COCOAMHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) O0IIKE U CICITU(PUUECKIE XUMHUECKUE
CBOMCTBA TPOCTHIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkAasi OIMHUCAHUE
MpUMEpaMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIIMX

XAMHYECKHX PEaKLUn

2.2

COCTaBJIAATh YpPaBHCHHA peaKLII/IfI, MOATBCPKAAOIHNX CYHICCTBOBAHNC

T€HETUYECKOH CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHU,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBUAX

24

CJIEIOBAaTh MpaBWJIaM TIOJb30BAHUS XHUMHYECKOW TIOCYIOH U
71a00paTOpHBIM O00OPY/IOBAHUEM, a TAaKXKEe IMpaBUiiaM OOpAIICHUS C
BCIICCTBAMHU B COOTBETCTBUH C HWHCTPYKOHUAMHU 110 BBIIIOJHCHUIO
Ha60paTOprIX XUMHWYCCKUX ONBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEMIECTB (AMMHUAKa M YTIEKHUCIOTO ra3a)

2.5

OPOBOJUTH PEaKIHUM, MOATBEPKIAIONIME KAayeCTBEHHBIH COCTaB
pPa3NUYHBIX BEIIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHI-,
Opomuza, wuonupa, kapbonar, ¢docdar, cuaMKaT,  Ccyabdart,
THIPOKCHUIMOHBI, KaTHOHBI aMMOHHS, MOHBI M3YYEHHBIX METAJIIOB,

MPUCYTCTBYIOIINEC B BOAHBIX pACTBOpAX HCOPIraHUUCCKUX BCIICCTB

[To Teme: «XuMUs U OKpY’KaroIas cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuil: [IJIK

BCIICCTBA, KOPPO31d METAJIJIOB

3.2

MNPUMCHATH OCHOBHLIC OIICpalun MBICITUTETbHOM ACATCIIPHOCTH —




aHaMM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMaTU3alINIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€M — Uil  HM3ydYeHHUS
CBOWCTB BEIIECTB M XUMHUYCCKHX PEAKIWH; €CTeCTBEHHOHAYYHBIC
METOABl TO3HAHUS — HAOIIOEHUe, HW3MEpPEHHe, MOJIeTUPOBAHHE,

AKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )

IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIACC
Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 [TepBoHavaIbHBIE XUMUYECKUE TTOHSATHUS
[Ipenmer xumuu. Ponp XMMHUM B KU3HM 4elOBeKa. XUMHUA B CUCTEME HayK.
11 Tena m BemecTBa. Pu3MUeCKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSHUE
BEILIECTB
1 [TonsiTe 0 MeToaax mo3HaHus B XUMHH. UncThle BeniecTBa U cMecu. CrocoOsl
' pasaeneHus cMecen
13 ATOMBI W MOJEKYNbl. XHUMHYECKHE DJIeMEHThl. CHUMBOIBI XUMHUYECKHX
' a1eMeHTOB. [IpocThie U CloKHBIE BENIeCcTBa. ATOMHO-MOJIEKYJISIPHOE YICHUE
Xumudeckast popmyina. BaJeHTHOCT, aTOMOB XMMHYECKHAX JJIEMEHTOB. 3aKOH
w MOCTOSTHCTBA ~ cocTaBa  BemiecTB.  OTHOCHUTENbHAasT ~ aTOMHas  Macca.
' OTtHocuTeNnbHAs MOJIEKYJIsipHast Macca. MaccoBasi 107151 XMMHUYECKOTO 3JIeMEHTa
B COCMHEHUU
KonunuectBo BemectBa. Monbs. MonsipHas Macca. B3aumMocBsi3p KOJIMYECTBA,
1.5 Macchl W 4YHClia CTPYKTYPHBIX €IWHUI] BemiectBa. Pacu€tel mo dopmynam
XUMUYECKHUX COETMHEHUI
®u3nUecKue U XUMUYECKHUE SBJICHUS. XUMUYECKasl peakuuss U €€ MpPU3HAKU.
1.6 3aK0H COXpaHEHHS MAcChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Kinaccudukarus
XUMUYECKHUX pPeakiuii (COeTMHEHUS, Pa3JIOKEHUS, 3aMEIIICHHS, 0OMEHA)
XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, C MpaBUIaMHU
pabotel B naboparopum W TpuéMaMu oOpamieHuss ¢ J1abopaTopHBIM
17 o0opy/moBaHueM, H3y4yeHHE M ONHUCaHWe (PU3UIECKUX CBOMCTB 00pa3ioB

HCOPTaHNYCCKUX BCIICCTB, Ha6J'IIOI[CHI/Ie (I)I/I3I/I‘-IGCKI/IX (HJ'IaBJ'ICHI/Ie BOCKa,
TassHUC JibJla, paCTUPAHUC CaXapa B CTYIKC, KUIICHUC W KOHACHCALIUA BO,[[BI) )51

XUMHNYCCKHUX (ropeHHe CBCUYH, IIPpOKAaJIWBaHUC MeTHOM IMIPOBOJIOKH,




B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) SBJICHUH, HAONIONEHUWE M ONHCAHUE
OPU3HAKOB MPOTEKAaHUS XUMHYECKHX peakuuid (pas3jlokeHue caxapa,
B3aMMOJICIICTBIE CEpHOM KHUCIOTBI C XJIOPUIOM Oapusi, pas3ioKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJIEHCTBHUE KeJie3a C pacCTBOPOM
comma meau(ll), nzyuenue cnocoOoB pasaeneHus: cmecei (C MoMOIIbI0 MarHuTa,
(bunpTpoBaHUE, BBIMAPWBAHKUE, MUCTUUIAIMSA, XpomaTtorpadmus), MpoOBeJICHUE
OYHMCTKH MTOBAPEHHOM COJIM, HAOJIIO/ICHIE U ONMCAHNE PE3yIbTaTOB MPOBEACHUS
OMbITa, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMs MacChl, CO3JaHUE MOJelen

MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxwueiime NpeACTABUTCIIN HCOPTAaHNYCCKUX BCIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopox — anemeHT M mpocroe
BemiecTBo. HaxoxaeHue kuciopoja B mpupoje, Gpusnueckrue U XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. [lpumenenue kuciopona. CrnocoObl
MOJIy4eHUs] KHUCJIopoAa B JabopaTopud M MNpOMBIIUIEHHOCTH. KpyroBopoT

Kucaopoja B npupojie. O30H — ay1oTporiHas MoauduKaius KUcIopoaa

2.2

TerutoBoit 3 dexT XuMuIecKol peaklnu, TePMOXUMUYECKHE YPAaBHEHUS, IK30-
U DHJIOTEpMUYECKUE PeakUH. TOIUIMBO: yrojib U METaH. 3arpsa3HeHUe BO31yXa,

yCUJICHHE TTapHUKOBOTO 3((ekra, pa3pylieHne 030HOBOTO CIOs

2.3

Bomopox — anemeHT U mpoctoe BemiecTBO. HaxokneHue Bomopoaa B MPHPOIE,
¢u3MYeCKHe W XUMHYCCKHE CBOWMCTBA, INMPUMEHEHHE, CIIOCOOBI TOyYCHUS.

Kucnorts! 1 conu

2.4

MonsipHbiit 00BEM Ta30B. Pac4€Thl MO0 XUMUYECKUM ypaBHEHUSM

2.5

®dusznyeckue CcBOWMCTBA BOAbl. Boma kak pactBopuTenb. PacTBOpBL.
HaCI)IHIGHHI)IC N HCHACBIIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTL BEUICCTB B BO/JE.
MaccoBast nons BemecTBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B mpupoe U B KU3HM 4denoBeka. KpyroBopor
BOJBl B TpUpOJE. 3arps3HEHHE MpHUPOIHBIX BojA. OxpaHa M OYMCTKA

MIPUPOIHBIX BOJ

2.6

Knaccudukanuss nHeopranmueckux coeaumHeHuid. Oxcuapl. Kimaccuduxamms
OKCHJIOB: cojeoOpa3yronue (OCHOBHBIE, KHUCJIOTHBIE, aM{QOTepHblEe) U
HeconeoOpa3yromue. HoMmeHnknatypa okcuaoB. dusnueckue U XUMHYECKHE

CBOMCTBaA OKCHIOB. HonyquI/Ie OKCH OB

2.7

OcHoBanus. Krnaccudukanus ocHOBaHMI: MIENOYM H  HEPACTBOPHUMBIC
ocHoBaHus. Homenkiatypa ocHoBaHnid. PHU3NYEeCKNEe U XMMHUYECKHE CBOMCTBA

ocHoBaHuil. [lonyueHne ocHoBaHUI




2.8

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucinor. duznyeckue u
XUMHUYECKUE cBoMicTBa KuciaoT. Pgan axktumsBHocTH MetawioB H.H. Bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenkiarypa coseil. @u3nueckue M XUMHYECKHE CBOMCTBA COJIEH.

[lonyuyenue conen

2.10

I'enernueckas cBI3b MCXKAY KilaCCaMU HECOPraHNUYCCKUX COCI[I/IHeHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KAYECTBEHHOE  OIPEICIECHUE  COJACPKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, coOOMpaHMe, paclo3HaBaHHE U H3yueHHE
CBOWCTB KHCJIOpO/a, HaOII0AeHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM M
yCIIOBUSI BO3HUKHOBEHUS U MPEKpallleHus: TopeHus (moxkapa), 03HaKOMJICHHE C
o0Opa3liaMM OKCHJOB M ONHCAaHUE HUX CBOMCTB, NOJydyeHHe, coOMpaHue,
pacro3HaBaHUE M HM3y4YeHHE CBOWCTB BOAOpoJa (TOpeHue), B3aUMOJIECHCTBUE
Bogopoaa ¢ okcuaom menu(ll) (BoO3MOXKHO MCIIONB30BaHUE BUIEOMATEPHATIOB),
HaOmoieHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIIEJOBaHUE
O0COOCHHOCTENl pacTBOPEHMS BEIIECTB C Pa3jIMYHOM pPacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM J0JIEM PacTBOPEHHOIO
BELIECTBA, B3aUMOJCHCTBHE BOJBI C MeTajlaMd (HaTpUeM M KajbIHEM)
(BO3MOYKHO HCIOJb30BAaHUE BUJEOMATEPHANIOB), OIPEAEICHUE PACTBOPOB
KUACJIOT M IIeJIoYedl C TOMOIIbI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpPa3loB
HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHUs
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHCIOT M INEJOYeH, H3ydyeHHue
B3auMmojieicTBua okcunaa Meau(ll) ¢ pacTBopom cepHOM KUCIOTBI, KHUCIOT C
MeTaJlJIaMU, peaklnii HeUTpalu3aluu, NoJydyeHne HepacTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOrO0 MeTala JApPYrdM M3 pacTBOpa COJIM, pelleHue
9KCIIEPUMEHTANIBHBIX 33/a4 Mo TeMme «BakHelne Kiacchl HEOPraHMYECKUX

COEIUHEHUI

[Tepuoanueckuii 3akoH u [leprnoanyeckas cucteMa XMMUYECKUX JIEMEHTOB
J.1. Menneneea. CTpoeHre aToMOB. XUMUYECKast CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble MOMBITKM KIacCHU(PHUKALMKM XUMHUECKUX dyeMeHTOB. [loHatue o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHBIC METasllbl,
rajJloreHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT amdoTepHbIE

OKCHUABI U TUAPOKCHUIBI

3.2

[lepuognueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 3yemMeHToB /. 1.

Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUO/IHAS (hopMbI




[lepuonnueckon cucrembl xumuueckux oaneMeHtoB J[.M. Menzaeneesa.
Ilepuonpr u rpynmbl. PU3UYECKUH CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB

Iepruoaa v IrpyIbl 3JIEMCHTA

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX sifep. M3otonel. Dnextponsl. CtpoeHue
JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHMMHUYECKHUX DJIEMEHTOB
[lepnonnueckoit cucremsl J.MI. MeHnneneeBa. XapakTepUCTHKA XUMUYECKOIO

3JIEMEHTA 110 €ro MnojoxeHuro B [lepuoanyeckoii cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHUS pajJuyca aToOMOB XHMMHMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TIpyHIaM M IMEPHUOLAM.
3nauenue Ilepuoauueckoro 3akoHa u Ileppoauueckoil CUCTEMBI XMMUYECKUX
JJIEMEHTOB Ul pa3sBUTHUA Hayku W npakTuku. .M. MenneneeB — y4€HbI U

I'pa)kaaHH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (HojsipHass M HENOJSpHAas) CBA3b.

SHCKTPOOTpI/IHaTeHBHOCTI) XHMHYCSCKHX 3JIeMEHTOB. MloHHas CBI3b

3.6

Crenenb okuciacHUA. OKHCIUTEIHEHOBOCCTAHOBUTCILHBIC pCaKknunu. Hpoueccr,l

OKHCJICHUS B BOCCTaHOBJICHU. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OSKCIIEPUMEHT: H3Y4YeHHE OO0paslloB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aMMOJAEHCTBHE THIAPOKCHAA ILMHKA C PacTBOPAMU KHUCIOT U
11eJI04el, MPOBEACHHUE ONBITOB, WUIIOCTPUPYIOLIMX INPUMEPHl OKHUCIUTEIBHO-

BOCCTAaHOBUTCIBHBIX peaKI_II/Iﬁ (ropeHHe, PCaKnuun pa3jioKECHUA, COC,Z[I/IHeHI/ISI)

9 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

BCH.[CCTBO U XUMHYCCKasdA pCaKIus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucteMa XUMUYECKUX 3emMeHToB J[. M.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XMMHYECKHX DJJIEMEHTOB INEPBBIX TPEX MEPUOMIOB, KM, KaJblUHUs U UX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepuomnueckoi

CUCTCMC U CTPOCHHUECM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BHMJbl XMMHMUYECKOH CBA3U. THUNBI KpHUCTANIMYECKUX
PEETOK, 3aBUCHMOCTD CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XUMHUUecKoil cBsa3u. Knaccudukanus u HOMEHKIATypa HEOPraHUIECKHX

BCIICCTB (Me)KI[YHapOI[HaH n TpI/IBI/IaJ'ILHaH). XHUMHUYECKHe CBOMCTBA BCIICCTB,




OTHOCAIIUXCA K  Ppa3IMdYHbBIM  KJaCcCaM HCOPTaHNYCCKUX CO@HHHGHHﬁ,

TCHCTHUYCCKas CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Knaccudukanms XUMHYECKUX PEAKIHA 110 PA3IMIHBIM MpU3HAKaM (TI0 YUCITYy U
COCTaBy YyYacTBYIOIIMX B pPEAaKIUH BEUIECTB, MO TEIUIOBOMY 3¢¢eKTy, Mo
U3MEHEHHIO CTETICHEH OKHCIICHHMS XMMHYECKHX DJIEMEHTOB, IO OOpaTHMOCTH,
M0 YyYacTUIO Karaimu3aTopa). OJK30- U DHAOTCPMUYECKHE  PEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHUA. Ilonsarue o CKOpPOCTH XHUMHYCCKOM p€akuuu

14

[TonsitTne 00 OOpaTHUMBIX M HEOOPATHUMBIX XUMHUECKUX peakuusx. [lonsrtue o
TOMOT'EHHBIX U F€TEPOreHHbIX peakuuax. [IoHaTHe 0 XMMUYECKOM PaBHOBECHH.
@DakTopsl, BIMAKOIUE HAa CKOPOCTb XMMHUYECKOM pPEaKUMM U IIOJIOKEHHUE

XUMHYCCKOI'0 paBHOBECCHUSA

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE  PEaKIIUH, AIIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocraBieHue  ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUuil C HCIOJb30BAaHUEM METojAa

3JIEKTPOHHOTO OanaHca

1.6

Teopust 31EKTPOIIUTUUECKON THUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M JUCCOLMALIMKU BEIIECTB C Pa3IMYHBIMU BUJAMHU
xuMuaeckoi cBsa3u. CreneHp qucconuanui. CUIbHBIC U cIa0ble SJEKTPOIHUTHL.
Peaknuu noHHOrO0 OOMeHa. YCIOBUS MPOTEKAHHUS pPEaKIUid MOHHOTO OOMEHa,
MOJIHBIE W COKpall€éHHblE HMOHHBIE ypaBHEHMsI peakuuid. CBoiicTBa KHUCIOT,
OCHOBAaHMH U coOJell B CBETe MNPEACTaBICHUNH 00 SIEKTPOIUTUYECKOU

JAucCconualmru. KauecTBeHHEIC pcaKnuu Ha NUOHBI. Ilonsatue o TUAPOJIN3C coleit

1.7

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISAMHU KPHUCTANIMYECKUX
pEIIETOK HEOPraHWYEeCKHUX BELIECTB — METAJJIOB W HEMeTauioB (Tpadura u
ajMasa), CIOXKHBIX BEUIECTB (XJIOpuAa HATpuUs); HCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuud OT BO3AECUCTBUSA pa3INYHbIX (DaKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAcTBOPOB  BEILIECTB,  Ipolecca
JUCCOLIMALMM  KHUCJIOT, IIeno4ed M cojedl  (BO3MOYKHO HCHOJb30BaHUE
BUJICOMAaTEpPHAIIOB); TMPOBEACHHE ONBITOB, WJUIIOCTPUPYIOLUIMX IPU3HAKU
MPOTeKaHHUs peakUuil HOHHOro oOMeHa (0Opa3oBaHUE OCajJKa, BhIJICICHUE ra3a,
o0pa3oBaHuE BOBI); ONBITOB, HIUIIOCTPUPYIOUINX IPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuuil (TOpEHHE, PEaKIUH Pa3I0KEHUs, COCIUHEHMS);
pacno3HaBaHUE HEOPIaHWYECKUX BEUIECTB C MOMOLIbIO KaU€CTBEHHBIX pEaKLUi

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamier 1 ux COCAHMHCHUS




2.1

OO6mas xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIC CTeNeHU OKuciaeHus. CTpoeHue U (U3NIECKHUE CBOMCTBA IMPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOWCTBA Ha TMpPUMEpPE XJopa
(B3amMoIeicTBHE C MeTaulaMH, HeMETaUIaMHM, IeJoYaMu). XJIOPOBOIOPOI.
CosgHast KMCJI0Ta, XUMHUYECKHUE CBOMCTBA, MOJIydYeHUE, TpuMeHeHue. JlelictBue
XJI0pa W XJIOPOBOAOPOAA HA OPraHU3M ueloBeKa. BakHelmme XJIOpuabsl U UX

HaxO0XJEHUE B PUPOJIE

2.2

OOmas xapakrtepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u pusnyeckue cBOWCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOAa M Cepbl. AJIOTPONHBIE MOIU(PHUKAILMU
KHCJIOpO/la U cepbl. XUMHUYECKHE cBOMCTBa cepbl. CepoBOIOpOA, CTPOEHHUE,
¢usnyeckue M XuMHueckue cBoicTBa. OKCHIBI Cepbl Kak MpPeICTaBUTENN
KHUCTIOTHBIX OKcHaoB. CepHasi KUCIOTa, (pU3MUEeCKHe U XMMHUYECKHE CBOICTBa
(obmuMe kak MpeacTaBUTENs Kiacca KUCIOT U creruduieckue). XuMuIeckue
peakuuu, Jiexalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a MOJy4eHUs CEpPHOMN
KUCHOThL. [Ipumenenne. Coiin CEpHOM KHCIOTHI, KAUECTBEHHAs pPEAKLMS HaA
cynbdar-uoH. Haxoxxnenue cepel U €€ COeAMHEHUN B MpuUpoje. XUMHUYECKOe
3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COSAMHEHUSIMU Cephbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

2.3

OOmas xapaktepucTuka 3yneMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEIIEHN OKUCIICHUS. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢u3nyeckre U XUMU4eckne cBoicTBa. KpyroBopor a3ora B npupojae. AMMHaKk,
ero ¢u3nMyeckue W XMMUYECKHE CBOICTBa, MojiydyeHue U npumenenue. Comu
aMMOHMSI, UX (U3MYECKHUEe M XUMHYECKHE CBOWMCTBA, TMPUMEHEHHUE.
KauecTBenHas peakiusi Ha HOHbI aMMOHUS. A30THas KHUCIIOTa, €€ MOJIydYeHHe,
(bu3mdyeckue M XUMHUYECKHE CBOWCTBa (0OmMIME Kak MPEACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcrnonap3oBaHHe HUTPATOB U COJIEH aMMOHHMS B
KaueCTBe MHHEPAIBHBIX yIOOpeHH. XUMHUECKOE 3arps3HEHUE OKPYKaIOIIeH
Cpeabl COCAMHCHUAMU a30Ta (KI/ICJ'IOTHI)IG A0XK/IH, 3arpA3HCHUEC BO3aYyXa, IMOYBBI

U BOJIOEMOB)

2.4

®ocdop, amtorponHsie Monudpukanuu hocdopa, huznyeckrne U XUMUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QuMUECKue u
XMMHUYECKHE CBOWCTBA, ToiydeHue. lcmonp3oBanume ¢ocdaroB B KauecTBe

MHUHEpaJIbHBIX Y100peHUA

2.5

Ob6mas xapakrepuctuka 3yeMeHTOoB IV A-rpymmbel. OCoOGHHOCTH CTPOECHHS




aTOMOB, XapaKkTepHbIE CTEMEHU OKHUCIEHUS. YTIJEepOoJ, allJIOTPOIHBIE
MoauduKauK, pacnpocTpaHeHHe B Mpupoae, (U3HUECKHe M XUMHUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopor yriepona B npuponae. OKcuabl yriiepoia,
ux (U3UYECKHe W XUMUYECKHE CBOWMCTBA, NEWCTBHE Ha >KUBBIC OPTaHU3MBI,
MOJIy4YeHUE U NMPUMEHEHHE. DKOJIOTUYECKUE MPoOIeMbl, CBI3aHHbIE C OKCUIOM
yraepona(lV); rumore3a T1100adbHOTO TOTEIUICHUS KIUMAaTa; MMaPHUKOBBIA
a¢ddexr. YrompHas KuCIOTa W €€ COMU, HX (PUINICCKUE M XUMHUYCCKHUEC
CBOMCTBa, ToJiyueHHe U TpuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
nonbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUICHHOCTH U

CEIILCKOM XO3SIUCTBE

2.6

HepBOHa‘-IaJIBHBIe IIOHATHS 00 OpTraHNYCCKUX BCHICCTBAX KAK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TWJICH, AUCTUJICH, 3TAHOJI, TJMULCPUH, YKCYCHAasd
KI/ICJ'IOTa). Hx coctaB M XHMMHYECKOE CTpOCHHC. IlonsTe o0 OMONOTrHMYECKHU
BaXXHbBIX BCHICCTBAX: XKHUPAX, 6CJ'IKaX, yriaeBoaax — MW HUX pPOJIM B KU3HH
YCJIOBCKaA. MaTepHanLHoe CAUHCTBO OPraHU4YC€CKUX H©W HCOPraHUYCCKHUX

COeIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue U XHUMHUYECKHE CBOWCTBA, IMOJIyY€HHE W
npumeHenue. CoenuHeHuss KpemHHs B mpupoze. OOmue mnpeacTaBieHus o0
okcuze kpemMHus(1V) u kpemHueBoi kucnore. CUIIMKATBI, UX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TPOMBIIIJICHHOCTU. BakHelIne CTpOUTeIbHbIE MaTepPHUAIbL:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpoGiembr Oe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: H3y4YeHHEe 0Opa3lloB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJIIHOM KMCIIOTBI; MPOBEIEHUE KaYeCTBEHHBIX PEaKIMHA Ha XJIOpHUJ-
WOHbl W HAOJIOJEHME IPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTpaXkarollue
¢u3nyeckre U XMMHUYECKHE CBOWCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJEOMATEPUAJIOB); O3HAKOMIICHME C 00pa3laMu XJIOpUAOB
(rammoreHn10B); O3HAKOMJICHHE C oOpasliaMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXKHO UCIOJIb30BAaHWE BHUACOMATEpHUANIOB); HAOJIOJIEHHE Tpolecca
o0yrIMBaHUs caxapa IMoJ JeHCTBUEM KOHIEHTPHUPOBAHHOW CEPHON KHCIIOTHI;
U3Y4YEHUE XMMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHCIIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cynbdarT-uoH u HAOMIOJeHHE Tpu3HaKa eé
NPOTEKAHUS; O3HAKOMIICHHE C (PU3NUYECKUMH CBOWCTBAMH a30Ta, (hocdopa u ux
COEMHEHUH (BO3MOXKHO HCHOJb30BaHUE BHJEOMATEpUANIOB), 00pa3laMu
a30THBIX U (ochHOPHBIX yIOOPEHMI; MOTydYeHUe, COOMpaHe, pacliO3HaBaHUE U

HN3YUCHUC CBOMCTB aMMHaKa; IMIPOBCACHUC KaYCCTBCHHBIX peaKHI/Iﬁ Ha HOH




aMMOHUS U (QochaT-uOH ¥ H3yYeHUE MPU3HAKOB MX IPOTEKaHMS,
B3aMMOJICHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJbIO (BO3MOXHO
UCIIOJIb30BAaHUE BHUCOMATEPHANIOB); HU3yYEHUE MOJelel KPHUCTAUIMYECKUX
pem€érok anMasza, TrpaduTta, (QyIepeHa; O3HAKOMIIEHHE C TIPOIEeCCOM
azcopOLMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
MIPOTUBOTrasa; IMoJIyueHue, coOupaHue, paclio3HaBaHWE M HM3y4EHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJCHHE Ka4deCTBEHHBIX pEaKIWid Ha KapOOHAT- W
CHIIMKAT-UOHBl M W3yY€HHE MPU3HAKOB HMX TPOTEKAaHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHUIMKATHOM NPOMBIIUIEHHOCTH; DPELICHHE SKCIePUMEHTaIbHbBIX

3aJ1a4 110 TeMe «Ba)kHelIe HeMeTauIbl U UX COEIUHEHUS)

MeTamisl 1 uxX COCIUMHCHUA

3.1

OO6mias xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nonoxxkenusi B llepuonmnueckoir cucrteme xuMuueckux osnemeHtoB J[.H.
Menaeneesa u ctpoeHusi arToMoB. CTpoeHHne MeTaioB. MeTajindyeckas CBsI3b U
METaJUTMYeCKasi  KpUCTAJUTMYECKass pemérka. JIEKTPOXUMHUYECKUH s

HaIPSKEHUH METaJuIOB

3.2

Odu3nvecKkue U XUMHYECKHAE CBOMCTBA MeTa/uioB. O0IIMe CITOCOOBI MOTydICHUS
MeTayioB. [loHsTHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CrutaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OPOH3a) U UX PUMEHEHHUE B

6LITy 1 TPOMBIIIIJIICHHOCTHU

3.3

[Ilenounble MeTayuibl: TMoONOXKeHHE B Ilepumonuyeckoil cucTeMe XUMHUYECKUX
snemenToB [[.M. MenzaeneeBa; CTpoeHUE UX aTOMOB; HAXOXKJIECHHE B MPUPOJIE.
Ouznyeckue U XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIBI U
TUAPOKCUABl HaTpusd M Kanud. [IpuMeHeHHe IIeJOYHBIX METAJIOB M HX

COeIUHEHUN

3.4

IllemouHo3eMeNnbHbIE  METalbl MarHuii W KajJblIMii:  IIOJIOKCHHE B
[Tepuoanueckoit cucreme xumuueckux dneMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxOXXJIeHHe B mpupoje. Puznueckue M XUMHUYECKHUE CBOWCTBA
MarHusi ¥ Kanblus. Baxuelmme coequHeHUs Kajablus (OKCHI, THUIPOKCHI,

comn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AIIFOMUHHI: TOJ0KEHUE B HepHoz[qucxoﬁ CUCTCMC XHMHYCCKHX 3JJICMCHTOB
I[I/I MeHﬂeneeBa; CTPOCHUC aTOMa, HAXOXIACHUC B IIPHUPOJIC. dusndeckue u
XHMHYECKHE CBOMCTBA aTlOMHUHUA. AM(bOTepHLIe CBOICTBa OKCHaa U ruaApOKCHUIa

AJIFOMHUHUA

3.6

Kenezo: nonoxenne B [lepuonnueckoi cucreme Xxumuyeckux smeMeHToB J[.M.




MeHnzeneeBa; CTpOCHHE aToMa; HaxoXaeHue B mpuponae. Dusznueckue Hu
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCHIbI U coym kenesa(ll) u

xkene3a(lll), ux cocras, CBOMCTBA U TOJIyYCHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMHi METAJIJIOB U CILIABOB,
uX (U3MYECKUMH CBOWMCTBAMH, W3YyYCHHE PE3YJIbTaTOB KOPPO3WH METAJUIOB
(BO3MOXHO WCIIOTh30BaHUE BUJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICHCTBUSL  OKCHJIa Kajbllusi U HATpUs C BOAOM (BO3MOXKHO
HCIIOJIb30BAHUE BUJEOMATEPHANIOB); HCCIEIOBAHHE CBOWCTB KECTKOW BOJBL;
npolecca TOpEHHs JKejle3a B KHUCIOpoAe (BO3MOXKHO — MCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUsI KAaYECTBEHHBIX PEAKIMl HA MOHBI
(MarHusi, Kanblus, amomuHus, 1uHKa, skenesa(ll) u xenesa(lll), memu(ll);
HaOII0/IEHUE U OMMCaHWE MPOLECCOB OKpAIIMBaHUS ITUIAMEHU MOHAMH HaTpus,
Kamusi M Kaublusg  (BO3MOXKHO  HCIIOJIb30BaHHME  BHJIEOMATEpPHAJIOB);
uccienoBaHe aM(OTEPHBIX CBOWCTB THIPOKCHA ATIOMUHUS W TUIPOKCHIA
IIMHKA; peIIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeiiue MeTauisl 1

HUX COCIANHCHUS)

X¥MHS M OKpyXKaromas cpeaa

4.1

HoBble maTepuanbsl U TexHonoruu. BemecrBa u Matepuanbl B NOBCEIHEBHOM
JKA3HU 4YeJIOBEeKa. XUMHUA U 310pOBbe. be30omacHoe ncnoibp30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObiTy. IlepBas moMoImip mMpu XUMHUYECKHX OKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHUYECKOE  3arps3HEHUE
okpyxkaromieit cpeasl [TJ1K. Pons XxuMum B perieHun 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHbie WCTOYHWUKH YIJIEBOJOPOJOB (yroyib, MPUPOIHBIN Ta3, HEPTh),

OPOAYKTHI UX NEpepabOTKU, UX POJIb B OBITY U MIPOMBIIIIEHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepHuasoB (CTEKIIO, CIUIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaJIbl)

MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOTPAMMBI OCHOBHOI'O OBIIIET'O OEPA30OBAHUS

Kon

IIpoBepsiemble TpeOOBaHMS K NMPeIAMETHBIM pe3yJibTaTaM

MMpoBEPAEMOro 0a30Boro YPOBHSI OCBOCHUSA OCHOBHOM 06pa30BaTean0ﬁ




TpeOoOBaHMS

NPOrpaMMbl OCHOBHOI'0 0011ero od0pa3oBaHusi Ha ocHoBe ®PI'OC

1

[IpencraBnenue:

1.1

O I[I03HABa€MOCTH SIBJICHUI MpPUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XHMHUYECKOM HAyKH KakK OO0JIACTH COBPEMEHHOI'O
€CTECTBO3HAHMSA, KOMIIOHEHTa OOIIEH KyabTYphl M MPaKTHYECKOU
NEATENbHOCTH 4YEJIOBEKa B YCIOBUSX COBPEMEHHOI'O OOIIECTBA;

IMOHNUMAaHHEC MECTAa XUMUH CPEAU APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IO3HAHUA, B TOM YHCJIC S3KCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCETOHAAX HUCCICAOBAHUA BCHICCTB U HU3Yy4YCHUIA
XHUMHUYCCKHUX peaKHHﬁ; YMCHHE HCIIOJIB30BATH MOACIN JIA

00BIACHEHUS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cepax mpodeccHoHaTbHOMN AeATeTPHOCTH, CBI3aHHBIX ¢ XUMHUCH U
COBPCMCHHBIMH TCXHOJOTUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XUMUYECKOW HAyKH, YTO TIO3BOJIUT OOYYAIOIIMMCS paccMaTpUBaTh
XHMHIO Kak cepy cBoeit Oyaymieil mpodeccnoHanbHOM eI TeNbHOCTH
U CllelaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQMIBHOTO IMpeaMeTa

IIpH TIEPEX0/I€ HA YPOBEHb CPEIHETO 00IIEero 00pa3oBaHMs

2.1

Bnagenue cuctemMoil XMMHYECKHX 3HAHMH H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIFOYACT:

BOKHEHIINE XUMHUYECKHE TOHATHA: XUMHUYECKHH D3JEMEHT, aToM,
MOJIEKYIIa, BEIIECTBO, MPOCTOE W CIOXKHOE BEIIECTBO, OTHOPOIHAS U
HEOJHOPOJHAsI CMECh, OTHOCHUTEIBHBIC aTOMHAas W MOJIEKYJIApHAs
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUUYECKas
peakuus, peaKiuHd COCIMHEHHs, PEAKUUH pa3I0KEHHs, PEeaKIuu
3aMeILeHMs, peakuuud oOMeHa, TEIUIoBOM 3((eKT peakuuu, 3K30- U
SHIOTEPMHYECKHE PEAKLUH, PACTBOP, MACCOBas JOJII XHUMHUYECKOTO
9JIEMEHTA B COSIMHEHUH, MAacCcoBast 10JIs1 ¥ MPOLICHTHAS] KOHICHTPALHS
BEILIECTBA B PAaCTBOPE, SAPO aTOMa, ICKTPOHHBIH CII0i aToMa, aTOMHast
opOuTanb, paguyc aTroma, BaJIEHTHOCTb, CTENEHb OKHCJICHUS,
XUMHYECKast CBA3b, HJICKTPOOTPULIATEIBHOCTD, ITOJISIPHAS M HETIOJISIpHAs
KOBaJIGHTHAas  CBA3b, HOHHAs  CBA3b, METAJUIMYECKas  CBSA3b,
KpUCTAUINYECKass peméTka (aToMHas, WOHHAs, MeTaJUINYecKas,
MOJICKYJIIpHasi), WOH, KAaTHOH, aHHWOH, JJIEKTPOIUT W HEJIEKTPOIIHT,

ANIEKTPOJIUTAYECKAST ~ JUCCOLMAIIMSA, PEaKIMd HWOHHOTO OOMEHa,




OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLMHM,  OKHUCIUTENb U
BOCCTAHOBUTEINIb, OKHMCICHME UM  BOCCTAHOBICHME, DJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHMbIE peaKluy,
CKOPOCTh XMMHWYECKOW peakimu, Kataimsarop, IIJIK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIOJIAramIiue 3aKOHbl XHMHMH: 3aKOH COXPAaHEHHS MAacChl,
nepuonnueckuii 3akoH J(.M. MenneneeBa, 3aKkOH ITOCTOSHCTBA

COCTaBa, 3aKOH ABOTapo

2.3

TCOpHUU XHUMUU: ATOMHO-MOJICKYJIApHAaA TCOpH, TCOpUd

3J'ICKTpO.TII/ITI/ILIeCKOI71 JAucconuanmnu

Brnanenue ocHoBaMH XHUMHUYECKOH T'paMOTHOCTH, BKJIFOYAIOIIISH:

3.1

YMEHUE NPaBUIIbHO UCIIOJIb30BaTh U3y4EHHbIE BELIECTBA U MAaTEPUAIIbI
(B TOM u4HMClIe MMHEpAIbHBIC YAOOpPEHMs, METauIbl U CIUIABBI,
OPOAYKTHl TMepepabOoTKU MPHUPOJHBIX HCTOYHUKOB YIJIEBOJOPO/IOB
(yrns, nmpupogHoro rasa, He)TH) B OBITY, CEJILCKOM XO34HCTBE, Ha
NPOU3BOJCTBE M MOHUMAaHHE 3HAUEHUS >KUPOB, OEJIKOB, YIJIEBOJIOB
JUIsl OpraHr3Ma 4ejoBeKa; yMEHUE IPOrHO3UPOBaTh BIMSIHUE BEILIECTB

U XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIIOBCKA M OKPYKAIOIIYIO

HPUPOTHYIO CpEILy

3.2

YMCHHUEC HUHTCIPUPOBATHL XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMHU OPYTUX

y4eOHBIX MPEAMETOB

3.3

HaJIMYUE OMbITa pabOTHl C Pa3IMYHBIMM MCTOYHHKAMH WH(pOpMaln
no XUMUHU (HayyHass U HAYYHO-TIOMYJISipHAs JUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC OOBEKTUBHO OLCHUBATDH I/IH(i)OpMaIII/IIO O BCHOICCTBAX, HX
MMPEBPALICHUAX u MPAKTUICCKOM IMPUMCHCHUHA u YMCHHUC

HCIIOJIB30BATh €€ ISl pelIeHusl yueOHO-TI03HABATEIbHBIX 3a1a4

Bnangenue ocHoBamMH IIOHATHHHOTO arrmaparta u CHUMBOJIMYCCKOIO
A3bIKa XUMHH IJIs1 COCTAaBJICHUSA (I)OpMy.]'I HCOPraHNYCCKUX BCIICCTB,
ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHHﬁ; OCHOBaMHu XHUMHYECKOM

HomeHkaTypsl (IUPAC u TpuBHanbHOIN)

YMeHne oOBACHATH CBsI3b TOJIOKEHHS demMeHTa B Ilepuomnueckoit
CHCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMUYECKHX JJIEMEHTOB (COCTaB W 3apsAn smpa, oOiiee YHciIo

JJIEKTPOHOB), PpACIpENEICHUEM JJIEKTPOHOB IO HHEPreTHUYECKUM




YPOBHAM aTOMOB IIEPBLIX TpéX INepruoao0B, Kajlvusd U KaJIbIIUA

[IpencraBnenue 0 MePUONYECKOM 3aBUCUMOCTH CBOICTB

XUMUYECKHX DJIEMEHTOB (PaJlyC aTtoMma, dJEKTPOOTPUIATEIHHOCTD),

6 MPOCTBIX W CJIOXHBIX BEIIECTB OT IIOJIOXKCHHSI JJIEMEHTOB B
[lepuonnueckoit cucreme (B MalbIX T€PUOJAX U  TJIABHBIX
MOJITPYIINAX ) M AJICKTPOHHOT'O CTPOCHUS aTOMa
7 YMmenue knaccuGuImpoBarh:
7.1 XAMUYECKHE DIICMECHTHI
7.2 HEOPraHUYECKHUE BEIIECTBA
7.3 XUMUYECKHUE PEaKITIu
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh W CTCIICHb OKHCIICHHUS XUMHUYCCKUX JIJIEMEHTOB, 3apsijI
' HOHA
8.9 BUJ] XMMHYECKOH CBS3M M THI KPHUCTAIUIMYECKOH CTPYKTYphI B
' COCIUHECHUSIX
8.3 XapakTep Cpebl B BOJAHBIX PACTBOpPaX BEHIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHCIIMTENIb U BOCCTAHOBUTEIIh
9 YMeHue XxapakTepu30BaTh (PU3MUSCKHE U XUMUICCKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOIOPOI, rpaduT, anmas,
9.1 KpeMHHi, a3oT, (ocdop, cepa, Xxjop, HATpui, Kaiuii, MarHuw,
KaJIBLIUM, aJTIOMUHHM, KeJe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE HX BOJHBIX PAcTBOPOB (BOAA,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOM, OKCHIbI U THUIPOKCHIBI
9.9 metamnoB |-IIA rpynmn, amromunus, menu (ll), uunka, xeneza (Il u
. I11), oxcunpr yrnepona (I u V), kpemuns (1V), azota u docdopa (I1
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasi,
dbocdopHas, yrojapHas, KpeMHHEBasI KMCJIOTa U MX COJIH)
MPOTHO3UPOBATh M  XapaKTEPU30BaTb CBOMCTBA  BEIIECTB B
93 3aBUCHUMOCTH OT WX COCTaBa W CTPOCHHS, NPUMCHCHHE BEIICCTB B
' 3aBUCHUMOCTH OT MX CBOHCTB, BO3MOXHOCTb IMPOTCKAHUS XUMHUICCKIX
MPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYIISIPHBIC U HOHHBIC YPABHECHHSI PEAKIIHiA, B
TOM YHCIIE:
10.1 peaKIii HOHHOTO OOMEHa




10.2

OKHCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

WITIOCTPUPYIOIUX XUMHUYCCKHUC CBOMCTBaA HN3YYCHHEBIX KJIaCCOB

103 (Tpymi) HEOPTAaHNMYECKUX BEIIECTB
10.4 MOJITBEPIKAONINX TCHETHYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHHEe BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCUTEIILHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTA B COSIUHEHHUH
11.2 MacCOBYIO JOJIIO BEIIECTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 M0 YpPaBHCHHUSIM XHMHUYECKHX PEAKIUHA ¥ HAXOJIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MAcCy PEareHTOB WU IIPOYKTOB PEAKITUN
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJaMH  HAay4dHOTO TO3HaHWS  (HaOIrOACHHE,
121 U3MEpEHNE, SKCIIEPUMEHT, MOICTTUPOBAHUE) IIPU U3yUYSHUH BEIIECTB U
' XUMHUYECKHX SBJICHUH; yMeHHe CchopMynupoBath mpodlieMy U
MPEIJIOKUTH MMyTH €€ peleHus
122 O0e3omacHON pabOThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHYECKOU
' MOCY/I0¥ ¥ J1aOOpaTOPHBIM 000PYI0BAHHEM
npaBUIaMu 0€30MacCHOTO 00paIeHus ¢ BEECTBAMHE, HCTIOIb3YEMBIMU
B IIOBCETHEBHOW JKU3HH, TIPABUJIAMU TTOBEJICHUS B LEISIX COCPEIKECHUS
123 310pOBbSl M OKPYXKAIOIIEH NPUPOAHON Cpellbl; MOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPTAHU3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBINCHUS W TPEIOTBPALICHUS WX BPETHOTO
BO3ICHCTBUSI
13 Hannuue mpakTHUeCKWX HABBIKOB TUIAHUPOBAHUS M OCYIIECTBICHUS
CIIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3y4YCHUE M ONMHCaHue (PU3UICCKUX CBOWMCTB BEIIECTB; O3HAKOMJICHUE
13.1 ¢  (dusnyeckuMM W XUMHUYECKUMH  SBICHHUSAMHU;  OIIBITHI,
WUTFOCTPUPYIOITUE TPU3HAKH MPOTEKAHUS XUMHUECKUX PEAKITHI
13.2 M3y4eHUE CIIOCO00B pa3/eeHus: cMecei
MOJIYYCHHE KHUCJIOPOJa W M3YYCHHE €ro CBOWCTB; IMOJyYCHHUE
13.3 BOJIOPOJIa U M3YYEHHE €r0 CBOMCTB; MOJYYEHHE YIIIEKHCIOro rasa u
W3yUYEHHE €r0 CBOMCTB; MOJYyYCHUE aMMHUAKa U U3YYEHHUE €T0 CBOMCTB
134 MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOH MacCOBOH JoJiei




13.5

pPacTBOPEHHOTO BEIECTBA
pUMEHECHUE WH/IUKATOPOB (maxmyca, METHJIOpaHKa U
dbeHondTanenHa) s ONMpeNeIeHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeoueit

13.6

WCCIICZIOBAHUE M  ONMCAHUE CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aWMOJCHCTBHS KUCIIOT C METAJUIAMU,
OKCHJIaMU  METAUIOB,  pPacTBOPUMBIMM M HEPaCTBOPUMBIMHU
OCHOBaHMSMHM, COJIIMHU; IIOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHUIU;
BBITCCHEHUE OJHOIO MeTajula JAPYTMM U3  pacTBopa  COJH;
ucciieioBaHle aM(pOTEPHBIX CBOMCTB THIPOKCHAOB AIIOMUHUS U

LIUHKA

13.7

PEUICHUC JSKCIICPHUMCHTAJIBHBIX 3aJa4 IIO0 TCMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COC,Z[PIHGHPIﬁ»; <<3J'I€KTpOJ'H/ITI/I‘IeCKa$I
JUCCOLNALIHs), «BaxkHelmme HeMeTamIbl W HX COCAUHCHUA»,

«Baxxgeuie MeTaJuIbl 1 UX COEINHEHUI)

13.8

XAMHYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIINE  MPHU3HAKH
NPOTEKAHUS PEaKIMii NOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIH Ha
NPUCYTCTBYIOLIME B BOAHBIX PACTBOpAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-,  cynegar-, ¢docdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATUOHBI AMMOHUSI, MarHusi, KaJblusi, aJIFOMUHUS,

xkenesa (2+) u xkenesa (3+), meau (2+), TUHKA

14

VYmenue:

141

NpEJCTaBIATh PE3YylbTaThl JKCIEpUMEHTa B (GopMe BBIBOJIOB,
JI0OKa3aTeNIbCTB, TpadUKOB ¥ TAOMUIlT W BBIABIATH SMIIUPUYECCKHC

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3U MCIKIY PCaJIbHO HaGJIIOZ[aeMI)IMI/I XUMHNYECCKUMU
ABJICHUSAMH U IIPOLCCCAMH, IPOUCXOJAINMHA B MAaKpO- U MUKPOMHUDPC,

OOBICHSITH MMPUYIKNHBL MHOI‘OO6pa3I/I$I BCIICCTB

HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUH

Kon

IIpoBepsieMblid 3J1eMEHT COAEPKAHUS

HepBOHaHaHBHHC XUMHUYCCKUC ITOHATHA
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1.2

Uuctele BemecTBa U cMecu. CriocoObl pa3zienenus cMmeceit

ATOMBI M MOJICKYIJIBI. Xumudeckue d1eMeHThl. CHUMBOJBI  XUMHUYECKUX

OJICMCHTOB. HpOCTBI€ " CJIOXKHBIC BCIIICCTBA.

1.3

Xummueckast popmyrna. BaneHTHOCTh aTOMOB XMMUYECKHX 3JIeMEHTOB. CTeneHb

OKHCIICHHUA

14

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTeNNbHAs aTOMHAs Macca.
OrHocuTeNnbHAS MOJICKYJIdpHasd Macca. Maccopast g0 XMMHYECKOro 3JIEMEHTa

B COCAMHCHHUH

1.5

KomnyectBo BemectBa. Mok, MomsipHas Macca. MoJisipHbIE 00BEM Ta30B.

Bzaumocssi3s KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHUIL BEIIECCTBA

1.6

dusnyecknue M XUMHYCCKHE SBIICHHS. XHMHYECKas pcakuus H eé IMIPHU3HAKH.

3aKOH COXpaHEeHHsI MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

[lepnonnueckuit 3akoH n Ilepuonnueckas cucTreMa XUMHUYECKHX JJIEMEHTOB

J.1. Menneneea. CTpoeHHne aTOMOB

2.1

Ilepunonnueckuil 3akoH. llepuoguyeckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[. 1.
Menpeneesa. Ilepuoasl u rpynmnsl. GU3HYECKUA CMBICI IOPAIKOBOIO HOMEpA,

HOMCPOB II€prUoaa U I'pyIIibl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB atomHbIX sjep. M3otonsl. DnexTpoHsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XHUMHUUYECKHUX 3JIEMEHTOB

[Tepuonnueckoii cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJOB, Kaylus, Kaubuus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIbHOCTH,
METAJUTMYECKUX W HEMETAJUIMYECKUX CBOMCTB) M HUX COCAMHEHUH B
COOTBETCTBUU C TIOJOXXKE€HHEM »J3yieMeHToB B Ilepumoanueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BemiecTBa

3.1

Xumudeckas CcBsa3b. KoBajeHTHas (HOJ'IHpHaSI n HCHOHHpHaﬂ) CBA3b.
QHGKTPOOTpI/ILIaTCHBHOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.

Meramnndeckas CBSI3b

3.2

Tunsl kpucraminyeckux pemeéTok (aTOMHas, MOHHAs, MeTajulndyeckas),
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTAIUIMYECKON PEMIETKH U BHUIA

XUMHUYECKOU CBA3U

Baxnelimve npeACTaBUTENM HEOPraHWYECKUMX BemiecTB. Hemerammbl u ux

COCAMHCHUA. MeTtannsl U uX COCIUHCHUA




4.1

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKUX COENMHEHUH: OKCHIOB
(comeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecoJeo0pa3yrole; OCHOBaHMW (IIEIOYM W HEPACTBOPUMBIE OCHOBAHWS);
KHCIOT  (KUCIIOpOJCONepKalue ¥ OECKHUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIC); COJIEH (CPETHUX M KUCJIBIX )

4.2

O®Ou3n4YecKkue M XHMHYECKHE CBOMCTBAa MPOCTHIX BEHIECTB-HEMETAIUIOB:

BOJIOPOJIA, XJIOpa, KHCIOpo/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

du3nyeckue U XHMHUYECKHE CBOMCTBa MPOCThIX BCUICCTB-MCTAJJIOB: JIMTHA,
HaTpu:da, KaJlud, Marovusgd W KajJlblUA, aJIFOMUHUSA, KCJIC3a. 9JICKTpOXHMPI‘-ICCKHﬁ

pan HaHpH)KeHI/Iﬁ METAJJIOB

4.4

du3znyeckue U XUMHYECKHE CBOMCTBA BOOOPOIHBIX CO€IUHEHUI HEMETaJIOB:

XJIOpoBOaAOpPOaa, CCPOBOIOPOAA, aMMHUAKA

4.5

dusryecKue W XUMHUYECKHE CBOMCTBA OKCHI0B HemetamioB: cepol (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlony4uenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcuaoB: MetawioB |A-IIIA rpynn, muuka, mequ(ll) u

xere3a(ll, 11).JTonyueHne oKCHI0B METAILIIOB

4.7

4.8

XUMHUYECKHE CBOICTBAa OCHOBAaHUU M aM(I)OTepHLIX TUAPOKCUIOB (Ha mpumepe
TUAPOKCHUAOB  aJIFOMHUHUA, IKCJIC3a, I_II/IHKa). HOJ’IY‘ICHI/IG OCHOBaHUM WU

aM(pOTEPHBIX THAPOKCHIOB

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOIOPOAHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHOH, KpeMHHEBOH, yrojdpHOH. OcoObie
XUMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCJIOT.

[lonyyenue kucaor

4.9

OOme xuMHUYecKre cBoicTBa cperHux coneil. [lomyyenue coneit

4.10

[Mony4yenue, coOupaHue, pacro3HABaHHE BOIOPOJA, KHCIOPOIa, aMMHaKa,

YTJIEKHUCIIOTO Ta3a B 1abopaTopuu

411

HOJ'IyLIeHI/IC aMMMakKa, CGpHOfI U a30THOH KHCJIOT B MPOMBIINIJICHHOCTH. O6H_[I/Ie

CITOCOOBI IMMOJIYUCHHA MCTAJIJIOB

412

I'enernueckas cBsI3b MCXKIY KilaCCaMM HEOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Krnaccugukanms XuMUUecKUX peakluid Mo pa3iuyHbIM MPU3HAKAM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIMU BEHIECTB, IO TemioBoMy 3¢ dekry, 1o

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX 3JIEMEHTOB




5.2

TennoBoil 3¢ dexT XMMUUECKON peaku, TEPMOXUMHUYECKHE YpaBHEHUS. DK30-

U OHAOTCPMHUUYCCKHUE PCAKIINU. TCpMOXI/IMI/I‘IeCKI/IC YpaBHCHUA

53

OKI/ICJ’H/ITCJ'IBHOBOCCTaHOBI/ITeHBHBIe peaKIII/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBUTCIIN.
IIponiecchl  OKHCIIEHMSI W BOCCTAHOBJICHUS. DONeKTpOHHBIA  Oayianc

OKHCIIUTEIIbHOBOCCTAHOBHUTEIILHOM pcakuuu

5.4

Teopust AMeKTPOTUTHUECKON nuccoruanuu. KaTnoHbl, aHMOHBI. DIEKTPOIUTHI U

HEAMEeKTPONIUThL. CUITBbHBIC U clla0ble AIEKTPOIUThL. CTeNeHb TUCCOIUAIIH

5.5

Peakmun MOHHOTO oOMeHa. YcioBusS MIPOTCKAHUA peaxunﬁ HOHHOI'O 06MeHa,

IIOJIHBIC U COKpaH_IéHHLIC HOHHBIC YPABHCHUA peaKHI/Iﬁ

Xumus u OKpYyiKaromas cpcaa

6.1

BemectBa u MaTepuansl B TOBCEAHEBHOM >KM3HM ueloBeka. besomacHoe
WCIIOJIb30BaHME BEUIECTB M XMMHUYECKHX peakuuil B jabopaTtopuu U OBITY.

HepBaﬂ IIOMOIIb IMPU XUMHUYCCKUX OKOraxX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHWE OKpYyXKaromed cpeapl  (KUCIOTHBIC — JOXK/IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €0 MPEIOTBpPALICHUS
[Ipenenbuas pomyctumasi konuentpauust BemiectB (ITJK). Ponp xumuu B
pPEIICHUH DKOJIOTHYECKUX MpoOjeM. YCWICHHEe MapHUKOBOTO 3d¢eKra,

PaspymieHuC 030HOBOT'O CJIOA

6.3

[Mpumenenue cepsl, a3ora, hocdopa, yriepoaa, KpeMHUSI U UX COCAMHCHUH B
OBITY, MEIWIMHE, MPOMBIIUICHHOCTH W CEeIbCKOM Xo3siicTBe. [IpumeHeHune
METAJUZIOB M CIUIABOB (CTallb, YYT'yH, MIOPAIIOMHUHUNA, OpoH3a) B OBITY H
MIPOMBIIJICHHOCTH UX coeAnHeHui. [IoHsATHE 0 KOPPO3MH METAIUIOB, OCHOBHBIE

CIOCOOBI 3aLUTHI UX OT KOPPO3UU

6.4

[lpupoaHble HMCTOYHUKHM YIIIEBOAOPOAOB (Yroyib, TPUPOAHBIN Ta3, HETh),

MIPOIYKTHI X MepepadoTKu (OEH3UH), X POIIb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHauanbHbIe TOHSATHSA OO0 OPraHMYECKUX BEIIECTBAX KAK O COCIUHECHUSX
yrieponaa (MeTaH, 3TaH, STHJICH, alleTUJICH, 3TaHOJI, TJIUIEPHH, YKCYCHAs KUCIIOTA).
[NonsiTre 0 OMOTOrMYECKH BaYKHBIX BEIIECTBAX: JKUpaX, ONKax, yrieBolax — U UX

POJIA B JKU3HU YCIIOBCKA

Pacuérrr:

7.1

1o GpopmysaamM XUMUYECKUX COeTMHEHUN

7.2

Macchl (MaccoBOi) TOJH PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKHUM YPAaBHCHHUAM




