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PabGouast nporpaMmma y4eOHOro npeamera

XUMHUA

Paboyas mporpaMma 1o XMMUHU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTABIICHA
Ha OocHOBe TpeOoBaHMIl K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENIbHON IpPOrpaMMbI
OCHOBHOTO 0011ero o0pa3oBaHusi, NpeACTaBlIeHHBIX B ['ocymapcTBeHHOM o0O0Opa3oBaTebHOM
CTaHJapT€ OCHOBHOTO o00IIero oOpa3oBaHus, C Y4YETOM paclpenei€HHbIX @0 Kiaccam
MPOBEPSIEMBIX TPEOOBAHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOUM 00pa30oBaTEIILHOW MPOTPaMMBI
OCHOBHOTO 00111ero 00pa30BaHus U IEMEHTOB COIEP KAHUSL, IPECTABICHHBIX B Y HUBEPCAILHOM
Koau(dukaTope 1Mo XMMHUM, a TakKe Ha ocHOBe [IpuMepHO#l mporpammbl BocnuTaHus (0g00peHa
perieHueM ¢eaeparbHOTO Y4eOHO-METOJUYECKOTO OOBEIMHEHUsI 10 00IIeMy 00pa30BaHUIO,
npotokoJ1 oT 2 utoHs 2020 r. Ne 2/20) u ¢ yuérom Konuenuuu npenojjaBanust yaeoHoro npeamera
«XuMHus» B 00pazoBaTeNbHbIX opranu3anusax Poccuiickoit denepaiuu, pean3yonuX OCHOBHbIE
obmeoOpazoBaTenbHbie mporpamMMbl (yTB. Pemennem Komnernn Munnpocsemenust Poccun,
npotokoJi ot 03.12.2019 N I1K-4BH).

MMOACHUTEJIbHAS 3ATINCKA

CorynacHO cBoeMy Ha3HaueHHIO pabouas mIporpamma SIBISI€TCS OPHUEHTUPOM JUIS
COCTaBJIeHUSI pabo4YMX aBTOPCKUX MpOrpamMM: OHa Ja€T NpPEJCTaBICHHE O Iesix, oOmiei
cTpateruu 00y4deHHs, BOCITUTAHUS W Pa3BUTHs O00yYaIOIIUXCS CPEICTBAMHU y4eOHOTO MpeaMeTa
«XUMHS»; YCTaHaBIMBaeT 00s3aTelbHOE MpPEeIMETHOE COJep)KaHue, MpeaycMaTpuBaeT
pacmpezieieHue ero Mo KiaccaM U CTPYKTYpUpPOBaHHE €ro Mo pasjeiaM M TeMaM Kypca,
oTpeJeNsieT KOJIMYECTBEHHbIE U KaYeCTBEHHbIE XapaKTEPUCTUKU COAEPKaHUS; TaéT MPUMEPHOE
pacnpeseneHue ydeOHBIX YacOB IO TEMAaTUYECKUM paszJeliaM Kypca U PEKOMEHAYeMYIO
(mpuMepHyI0)  MOCJIENOBATEIbHOCTh UX  HU3Y4EHUS C Y4E€TOM  MEXKIOPEOMETHBIX H
BHYTPUIIPEIMETHBIX CBfA3€H, JIOTMKM Yy4eOHOro Tmpoliecca, BO3PACTHBIX OCOOEHHOCTEM
oOyuarouuxcs; OMpeaeNseT BO3MOXKHOCTH IpeaMeTa Juisl pealu3alud  TpeOoBaHWM K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOT'O O0IIIEro
o0Opa3oBaHus, a Tak)Ke TpeOOBaHMI K pe3ylibTaTaM 00ydeHHUs: XMMHUH Ha YPOBHE IieJIel N3yueHus
IpeaMeTa U OCHOBHBIX BUAOB Y4€OHO-TIO3HABATENBHON AESITENbHOCTH / y4eOHBIX NEHCTBUI
YUEHHUKA [0 OCBOCHUIO Y4eOHOTO COJIEp>KaHusI.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA

«XUMMUS»

Bknang yweOHOro mnpeamera «XuMuUS» B JOCTH)KEHHE Iieliell OCHOBHOIO 0OOLIEro
o0Opa3oBaHus 0OYCJOBJIEH BO MHOTOM 3HAYEHHEM XHMMUYECKOW HAyKH B IIO3HAHMM 3aKOHOB
IPUPOJIbI, B PA3BUTUU IPOU3BOIUTEIbHBIX CUJI OOIIECTBA U CO3JJAaHUU HOBOM 0a3bl MaTepHabHON
KYJIBTYPBI.

XHMHS KaK DJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK PACIPOCTPAHMUIIA CBOE BIUSHUE HA BCE
00J1aCTH 4eJI0BEYECKOIo CYIIECTBOBAHMS, 3a/lajla HOBOE BUJCHHE MHUPA, CTajla HEOThEMJIEMBIM
KOMIIOHEHTOM MHPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIIOBUEM XHU3HH OOIIECTBA: 3HAHUE XUMUU
CIIY’)KUT OCHOBOH i (popMUpOBaHHMS MHMPOBO33pEHMsI UEIOBEKa, €ro MpeACTaBICHUH O
MaTepHaIbHOM €MHCTBE MUPA; BAXXHYIO POJIb UTPAIOT (POpMHUpPYyEMble XMMHUEN TPEACTaBICHUS O
B3aMMOTIPEBPALLIEHUAX SHEPrMM W 00 3BOJIIOLMU BEIIECTB B NPHUPOJIE; COBPEMEHHAs XUMUS
HamnpaBjieHa Ha peUleHHe TIJ100aJbHBIX MNpoOJeM YCTOWYMBOIO pa3BUTHUS UEJIOBEYECTBA —
CHIDbEBOM, OHEPreTUYEeCKOM, TMUIIEBOM M  DKOJOrMYecKoW  Oe30macHOCTH, mpolieM
31paBOOXPaHEHUS.



B ycrnoBusx Bo3pacraromiero 3HAYCHHS XHUMHH B JKU3HH OOIIECTBA CYIIECTBEHHO
MOBBICHJIACH POJIb XMMHYECKOT0 00pa3oBaHus. B miaHe conmanu3anyuy OHO SBISIETCS OJTHUM H3
yCcIoBUH ()OPMUPOBAHUS UHTEIUIEKTA JIMYHOCTH ¥ TAPMOHUYIHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YETOBEKY XHMHUYECKHWE 3HAHUS HEOOXOMUMBI sl TPUOOpETCHUS
OOIIEKYIBTYPHOTO YPOBHSI, IMO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpPa3HOW IKH3HU OOIIECTBA, JJISi OCO3HAHUS BaXXHOCTH pPa3yMHOTO
OTHOIICHHS K CBOEMY 3JIOPOBBIO M 3JIOPOBBIO JIPYTUX, K OKPYKAIOIICH MPUPOTHOU cpeie, IS
IPaMOTHOTO TIOBEJICHHSI TIPH MCIIOIb30BAHUH PA3IMYHBIX MATCPHUATIOB U XUMUYICCKUX BEIIECTB B
MMOBCEHEBHOM KU3HU.

XuMHu4eckoe 00pa30oBaHWE B OCHOBHOM IIKOJIE SIBISETCS Oa30BBIM IO OTHOIICHHUIO K
cUCTeMe OOIIero XuMu4yeckoro oopasoBanus. [1oaToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peain3yeT HpHCyIIHe OOIIeMy XHMHUYECKOMY OOpa30BaHHIO KIIIOUEBHIE IEHHOCTH, KOTOPbIE
OTPaXXAIOT TOCYIApPCTBEHHBIE, OOIIECTBEHHbIE M WHAMBUIYaJbHbIE MOTPEOHOCTH. ODTUM
OTIpEJIeNAETCS CYHUIHOCTh O0IIel CTpaTeruu 00y4eHMsl, BOCIIUTAHUS U Pa3BUTHUSL 0OydYaroUuXcs
cpeacTBaMu y4eOHOTO npeameTa « XUMUs».

N3yuenue npenmera: 1) cnocoOCTBYeT peaan3aliid BO3MOXKHOCTEH JUIsl CaMOPa3BUTHS U
dhopMupoOBaHUS KYJIbTYpPbl JUYHOCTH, €€ 00IIeil n (HYHKIIMOHATBLHON TPAMOTHOCTH; 2) BHOCHUT
BKJIaa B (OPMHUPOBAHHUE MBINLIICHUS W TBOPUYECKUX CIOCOOHOCTEH MOJAPOCTKOB, HABBIKOB HX
CaMOCTOSITEIPHON Yy4eOHOU NIeATeTLHOCTH, IKCIIEPUMEHTATBHBIX U UCCIIE0BATEIHCKUX YMEHHM,
HEOOXOIUMBIX KaK B TOBCEJHEBHOW >KM3HU, TaK U B MPOQPECCHOHATBHOU IEATEIHHOCTH; 3)
3HAKOMHUT CO CHENU(DUKON HAYIHOTO MBIILIICHHUS, 3aKIa/IbIBA€T OCHOBBI I[EJIOCTHOTO B3TJIsia HA
€IMHCTBO TMPUPOJBl M 4YeNOBEKa, SBJISAETCS OTBETCTBEHHBIM JTanmoM B (opMHpOBaHUH
€CTECTBEHHO-HAyYHOW TPaMOTHOCTH  TOJPOCTKOB; 4)  crmocoOCTByeT  (OPMHPOBAHUIO
LIEHHOCTHOTO OTHOIICHMSI K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K MPUPOJIE, K YETOBEKY, BHOCHUT
CBOM BKJIaJl B 9KOJIOTUYECKOE 00pa30BaHUeE IIKOJIbHUKOB.

Hazpannsle HampaBiieHHs B 00y4eHUH XUMUU 00€CTIeYMBAIOTCS CTIeNU(PUKON conepKaHus
npeaMeTra, KOTOPbIN SBJSETCS MeJaroruuyeckyd agalTHPOBAHHBIM OTpakeHHEM 0a30BOM HayKH
XUMHH Ha OTIPEJCNIEHHOM dTane e€ pa3BUTHUSL.

Kpr XUMHHM OCHOBHOM IIIKOJIBI OPUCHTHUPOBAH Ha OCBOCHHUC O6y‘IaIOHII/IMI/IC$I OCHOB
HeOpFaHquCKOﬁ XUMHHU W HCEKOTOPBIX MOHATHH U CBCI[CHI/Iﬁ 00 OTACIIBHBIX 00BEeKTax
OpraHI/I‘IeCKOﬁ XHMHH.

CprKTypa COACPIKaHUA ITPeAMETa C(i)OpMI/IpOBaHa Ha OCHOBC CUCTCMHOI'O ITIOJX0Ja K €Iro
HU3YYCHUIO. COI[Cp)KaHI/IC CKJIQJIBIBACTCS M3 CHCTEMBl IOHATHN O XMMHUYECKOM DJIEMEHTE U
BCIICCTBE M CHCTCMbI MOHATUH O XUMHUYECKOH PCaKIuu. O0e >TH CHCTEMSBI CTPYKTYPHO
OpPraHru30BaHbI 10 MPHUHIOUITY IMMOCICAOBATCIBHOI'O PA3BUTHA 3HaHUHM Ha OCHOBE TCOPCTUICCKUX
Hpe,[[CTaBJ'ICHI/Iﬁ pa3Horo YyYpoOBHA: ATOMHO-MOJICKYJISIPHOTO YYCHUSA KaK OCHOBBI BCEIo
€CTCCTBO3HAHUs, YPOBHA HepuonnquKoro 3aKOHa [[I/I MenjgeneeBa Kak OCHOBHOI'O 3aKOHA
XUMHUH, YIYCHHA O CTPOCHUH aTOMaA U XHUMHUYECKOH CBsI3H, Hpe,Z[CTaBJ'IeHI/Iﬁ 00 BHeKTpOHHTquCKOﬁ
Aucconuan BCHICCTB B PpacCTBOpax. TeopeTI/I‘leCKI/IC 3HAaHUA PaCCMAaTPUBAOTCA Ha OCHOBC
OMIIMPUYCCKHU NTOJTYUCHHBIX U OCMBICIICHHBIX (I)aKTOB, Pa3BHUBAIOTCA TTOCTICAOBATCIIBHO OT OAHOT'O
YPOBHA K APYTOMY, BBITIOJIHASA (I)YHKI_II/II/I OOBSICHEHHS H MMPOTrHO3UPOBAHUA CBOfICTB, CTPOCHUSA U
BO3MOJKHOCTEH MPAKTHYECKOT'0 TPUMCHCHUS U ITOJTYYCHUA N3Yy4aCMbIX BCIICCTB.

Takass opraHuzanusi COJep)KaHUS Kypca CIOCOOCTBYET MPEACTABICHUI0 XUMUYECKOU
COCTAaBJISIIOLLIEH HAaydYHOW KAapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOW NpUpOoAbl. TeM caMbIM
obecrieunBaeTcs BO3MOKHOCTh (POPMHUPOBAHUS y OOYYAIOIIMXCS IIEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAHUIO M METOJaM IO3HAaHWS B Hayke. BaKHO Takke 3aMETUTh, YTO OCBOCHUE



COJIEp)KaHUs Kypca IPOUCXOOUT C IPHUBJICUECHUEM 3HAHUNW M3 paHee H3YyYEHHBIX KYpCOB:
«OKpyxaruui Mup»,

«buosornd. 5 — 7 xknaccel» U «duszuka. 7 xiacey.

HEJIM U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMMUS»

K HanpaBiieHHI0 NEpBOCTENEHHONM 3HAYMMOCTH IpPU pPeaau3alud 00pa30BaTEIbHBIX
byHkuui npeamera « XUMHSD» TPAJUIIMOHHO OTHOCIT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOM
HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYECKON ESITETbHOCTH YeJIOBEKa M KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHL. 3ajada IMpeIMeTa COCTOUT B (OPMHUPOBAHUH
CUCTEMbl XMMMUYECKHUX 3HAHUH — BaXHEHIIMX (AaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUMH, JOCTYIHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, sI3blka HayKu, 3HAHUI O
Hay4yHBIX METOJaX M3YYEHHs BEIIECTB U XMMHUYECKHX PEaKIHM, a Takke B (OPMUPOBAHUU U
Pa3BUTUHU YMEHHUI U CIOCOOOB NIE€ATENbHOCTH, CBSI3aHHBIX C IJIAHUPOBAaHUEM, HAOIIOJCHUEM U
MIPOBEJIEHUEM XMMHUYECKOTO SKCIIEPUMEHTA, COOMOACHUEM MpaBUJl 0€30IacHOr0 0OpallleHUs C
BEIIECTBAMU B [IOBCETHEBHOM KU3HU.

Hapsiny ¢ 3TuM 11enmm u3yveHus mpeaMera B porpaMMe yTOUYHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOTO oOmero ooOpasoBanusi. Cerogns B
oOpa3oBaHuM 0cO00 3HAUYMMOI TPHU3HAETCS HAIMPABICHHOCTh OOY4YEHHsS Ha pa3BUTHE H
caMOpa3BUTHE JTMYHOCTH, (POPMHPOBAHHE €€ WHTEIUIEKTa 1 001Iel KyabTypbl. OOyueHe YMEHHIO
YYHUTHCS ¥ TIPOJIOJDKATh CBOE 00pa30BaHME CaMOCTOSITEIPHO CTAHOBUTCS OJHOW M3 BaKHEHIIIHMX
(GyHKIUNA y9eOHBIX PEIMETOB.

B cBs13u ¢ 3TUM TIpU M3YYEHHUH MPEMETa B OCHOBHOH IIIKOJIE TOMHHHUPYIOIIEE 3HAYCHHE
puoOpeNH TaKue e, Kak:

®m popMUPOBAHNE UHTEUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO PEHICHHM, CIOCOOHOW aJanTupoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

B HamnpaBJCHHOCTh OOyYeHHs Ha CHUCTEeMAaTHUYeCKOoe NPHUOOIIEHHE Ydaluuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABATEJILHOM  NIESATENIBHOCTH,  HAY4YHBIM  METOJaM  MO3HaHWUS,
(hopMUPYIOLITUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

m oOeclieueHue YCJIOBI/Iﬁ, CHOCO6CTBYI-OH_[I/IX HpI/IO6peTeHI/IIO O6y‘{aIOH_II/IMI/IC${ OIIbITa
pa3Hoo6pa3H0171 JACATCIIBHOCTH, IIO3HAHHWA M CAaMOIIO3HAaHMsA, KIIHOYCBBIX HABBIKOB (KJ'IIO‘ICBBIX
KOMHCTCHHHﬁ), HMCIOIUX YHUBCPCAJIIbHOC 3HAUCHUC UIA PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

| (I)OpMI/IpOBaHI/IC YMCHI/Iﬁ OOBICHATL U OLCHHBATH SBJICHUA OKPYKAKOIICTO MHUpA Ha
OCHOBaHWH 3HAHUH U OIIbITA, ITOJIYYCHHBIX ITPHU U3YUCHUN XUMHUH,

m hopMupoBaHHEe y 00yUaAIOITUXCS TYMAaHUCTHUYECKUX OTHOIIICHUH, MOHUMAaHHUSI [IEHHOCTH
XMUMHYECKUX 3HAHHWM A BBIPAOOTKH SKOJOTHUYECKU II€IeCO00Pa3HOrO TMOBEJIEHUS B OBITY H
TPYIOBOW NIEATEILHOCTU B LEJISIX COXPAHEHHUsI CBOErO 3J0POBbA M OKpPYKaroUIeH MPUPOIHOMU
Cpelsl;

W pa3BUTHE MOTHUBALIMH K 00Y4EHHIO, CITOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITMTAHUIO
Ha OCHOBE YCBOCHHMS OOIIEYETOBEYECKHX IIEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIs U HaIIPaBJIEHHOCTH AajbHEUIIero 00ydeHHs.



MECTO YYEBHOT O IIPEJIMETA «XUMMUsD»
B YYEBHOM IIVTAHE

B cucreme oOmero oOpazoBaHus «XUMHS» NpU3HAHA OO0S3aTENBHBIM Y4EOHBIM
pEeIMETOM, KOTOpPBI BXOJAUT B COCTaB NpeAMETHOW obnactu «EcTecTBeHHO-HAay4HBIE
MIPEAMETBDY.

VY4eOHbIM IJIaHOM Ha €€ u3yueHue oTBeieHo 136 yueOHbIX YacoB — 0 2 4 B HEJIEIIO B 8 U
9 Kmaccax COOTBETCTBEHHO.

JU1s KaXkJI0ro Kjacca MpeayCcMOTPEHO Pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET ObITh
MCIIOJIb30BAHO YYaCTHUKAaMHU 00pa30BaTEIbHOTO Mpoliecca B HesiX (GOpMUPOBAHHS BapUATHBHON
COCTaBJISIIOLEH COJEpXKaHUSI KOHKPETHON paboueld mporpammbl. Ilpu 3TOoM o00s3aTenbHast
(MHBapuaHTHasl) YacTh COJEp)KaHUs IMpelIMeTa, YCTaHOBJIEHHAas MpUMEpHOW paboueit
MIPOrpaMMoii, U BpeMsi, OTBOAUMOE Ha €€ N3y4eHHE, T0JDKHBI ObITh COXPaHEHBI MOJTHOCTBIO.

B crpykrype mpumepHoil paboueil mporpamMmbl Hapsioy C IMOSCHUTENBHOM 3aluCcKOMN
BBIJICIICHBI CICAYIOIINE PA3ACIIbL:

B I[JIaHUPpYEeMBbIE PEe3yJabTaThl OCBOCHHS YYEOHOTo mpeamera «XHMHUsS» — JMYHOCTHBIC,
MeTanpeAMETHbIE, TPEMETHBIE;

] cojiepKaHue yueOHOTO TIpeIMeTa « XUMHUSH TI0 To/1aM 00ydeHNS,

B [IPUMEPHOE TEMATHYECKOE IJIAaHWPOBAHHUE, B KOTOPOM JIETATU3UPOBAHO COJIEPIKAHUE
Ka)KJJ0M KOHKPETHOM TeMbI, yKa3aHbl KOJIMYECTBO YaCOB, OTBOJIMMBIX Ha €€ U3y4eHHe, U OCHOBHbIE
BU/JIbl YUEOHOM 1EATENbHOCTH YU€HUKA, (POpMUPYEMbIE TPU U3YUYEHUH TEMBI, IPUBEAEH MepEeUCHb
JI€MOHCTpAIIH, BBIIOJHIEMbIX YIUTENEM, U MIepeYeHb PEKOMEHyEeMbIX JJaOOPaTOPHBIX OMBITOB
U IPAKTUYECKUX paboT, BHIMOIHIEMbBIX YUal[UMUCS.

COJAEP)KAHHUE YYEBHOT'O IPEJIMETA «XUMMUS»
8 KVIACC

IlepBoHaya/ibHbIe XHMHYECKHE MTOHSITHSI
[Ipenmer xumun. Ponbp Xxvmuu B ku3HU 4esioBeka. Tema m BemectBa. Puznmyeckue
CBOMCTBA BEIIECTB. ATperaTHOE COCTOsSIHUE BeliecTB. [IoHATHE 0 METOoIaX MO3HAHUS B XHMMUH.
Xumus B cucteMe HayK. YncTteie BemecTBa U cMecH. CriocoObl pa3iesieHus CMECEH.

ATOMEI U MOJICKYJIBI. Xumuyeckne 3JeMeHThl. CHMBOJIBI XMMHYECKMX JJICMCEHTOB.
HpOCTHe H CJI0KHBIC BEIICCTBA. ATOMHO'MOHGKYHH[)HOC YUYCHHC.

XumMuueckas (bOpMy.]'Ia. BamenTHOCTE aTOMOB XHMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAAHCTBA COCTaBa BCIIICCTB. OTtHocuTensHas aroMHas Macca. OTHOCUTENILHAS MOJICKYJIIpHast
macca. MaccoBas 10J1s1 XMMHAYECKOTO 3JIeMEHTa B COCIUHCHUM.

Ouznyeckue U XUMHUYECKUE SIBIEHUS. XUMHUECKas peakius U e€ MpPU3HAKU. 3aKOH
COXpaHEHHUs MAacChl BEIIeCTB. XUMHUecKue ypaBHeHus. Knaccudukaius XUMHUECKUX peakiui
(coenuHeHwMs, pa3IoKEeHHs, 3aMelleHus, OOMEHa).

XUMHUUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MMOCy101i, ¢ mpaBuiiaMu pabOThI B
nabopaTtopuy U mpuémMaMu oOpalleHus ¢ 1abopaTOpHBIM 000PYAOBAaHUEM; U3YUEHUE U OITUCAHUE
¢u3nUecKux CBOMCTB 00pa3loB HEOPraHMYECKUX BEIIECTB; HaOIIofeHHEe (PU3MUECKUX
(nnaBieHue BOCKa, TasHUE JIb/Ia, paCTUPAHUE caxapa B CTYIKe, KHIICHHE U KOH/IEHCAIUs BOJIbI) U
XMUMHMUYECKUX (TOpPEHHE CBEYM, NMPOKAIMBAHME METHOW IPOBOJIOKH, B3aUMOJEHCTBUE MENA C
KUCJIOTOW) SBJICHUH, HAONIOJCHUE U ONMCAHUE NMPU3HAKOB MPOTEKAHUS XUMHMUYECKHX pEeaKIUi



(pa3nokeHue caxapa, B3aHUMOJICHCTBUE CEpHON KHCIOTBHI C XJIOPUIOM Oapus, pa3ilosKeHHe
ruapokcuaa meau(Il) npu HarpeBanuu, B3auMozeicTBHeE keie3a ¢ pactBopoM conu Meau(1l));
U3y4eHHE CIIOCOO0B pasaeneHusl cMeceld (C MOMOINBI0 MarHuTa, (PMIbTPOBAaHHE, BhIIAPUBAHUE,
TUCTHWIUIAIMS, XpoMaTtorpadusi), MPOBEACHHE OYHCTKM MOBAPEHHOW COJM; HaOMIoneHHEe |
ONHCAaHHWE PE3yIbTaTOB IPOBEICHHS OMNBITA, HIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS! MacChl;
CO3JaHHE MOJIEEeH MOJIEKYI (IIapOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech rasoB. CocraB Bo3ayxa. Kucimopon — smeMeHT u mpOCTOE BEIECTBO.
Haxosxnenne xucioposa B Ipupoje, GU3NUecKue U XUMHUUECKUE CBOMCTBA (PEaKIUU TOPEHHS).
Oxcunpl. Ilpumenenue kucinopoma. CrocoObl THOMydeHHs KHUCIOpoJa B J1adopaTopuu U
npombiieHHOCTH. KpyroBopoT kuciopona B mpupojge. O30H — ajioTpomnHash MoauduKaius
KHCIIOPOJa.

TermoBoil 3(pdeKkT XuMuUUecKol peakuuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHJIOTEPMHUYECKUE peaKUMU. TOINIMBO: Yroiab M METaH. 3arpsA3HEHUE BO3[yXa, YCHIICHHUE
MapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — oanemeHT M mpocroe BemecTBo. HaxoxnaeHwe Bogopona B IpUPOE,
¢buznueckue U XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI nostydyeHus. Kuciaorsl u conu.

KonunuectBo BemectBa. Mosb. Monsipaast macca. 3akoH ABoraapo. MousipHblii 00bEM
ra3zoB. Pacué€Trel Mo XUMHUYECKHUM YPaBHCHHAM.

®usnueckue cBoilcTBa BoAbl. Boma kak pactBoputens. PactBopel. Hacelmennsle n
HEHACBINIEHHbIE PAaCTBOPBL. Pacmeopumocms eewjecms 6 6ode.t MaccoBas oISl BEIECTBA B
pactBope. XuMHUUYECKUE CBOMCTBA BO/Ibl. OCHOBAHUA.

Ponp pactBOopoB B mpHpoae M B KU3HHM dYeloBeka. KpyroBopoT BOIbsl B IpUPO/IE.
3arpsi3HeHne NpUpoIHBIX Boa. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukanus Heopranwueckux coemuHennit. Oxcunpl. Knaccuukaiusi OKCHIOB:
coJyieoOpa3yroire (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHBIE) U HecoJieoOpasyronue. HoMeHnkmarypa
OKCHJIOB (MEXIyHapOJHass M TpuBUaibHas). Du3ndyeckne W XUMHUYECKUE CBOWCTBA OKCHJIOB.
[TomyyeHne OKCHIIOB.

OcnHoBanus. Kitaccudukanusi OCHOBaHH: MIETOYN U HEPACTBOPUMBIC

ocHoBaHus. HoMeHkaTypa ocHOBaHUH (MeXAyHapOaHAsl U TPUBHAIIbHAS).
du3nyecKue U XMMHYECKHUe CBOMCTBA ocHOBaHMi. [lomydeHre ocHOBaHMIA.

Kucnotel. Knaccudukamus kucinor. HomeHkmaTypa KuciaoT (MEXIyHapoAHas U
TpuBHaJIbHAS ). DU3HUECKHE W XUMUYECKHAE CBOMCTBA KHUCIOT. Psii aktBHOCTH MeTtayioB H. H.
bekerosa. [lonyueHue KUCIoT.

Comu. Homenknarypa coseid (MeXAyHapoJHass W TpuBHaibHas). Puznueckue u
XUMHUYECKHE cBOMCTBa coJiel. [lomyuenue conen.

I'eneTnyeckas cBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHMH.

XHUMHUYECKUMN SKCIICPUMCHT: Ka4YCCTBCHHOC OIIPCACICHUC COJACPKAaHUA KUCIOpOJda B
BO3YyXEC; IMOJIYUYCHHUC, CO6I/IpaHI/IC, pacno3HaBaHC U U3YYCHUC CBOMCTB KHucCJIopoJa, Ha6J'IIOI[eHI/IC
B3aHMOJICHCTBUS BEIIECTB C KHCJIOPOJAOM U YCJIOBHA BO3HUKHOBCHHUA U MPCKpAICHUA TOPCHUA
(noxcapa); O3HAaKOMJICHHUE C 06p8.3LIaMI/I OKCHIOB M OITMCAHHEC UX CBOﬁCTB; MOJIY4YCHHUC, CO6I/IpaHI/IC,




pacrno3HaBaHHUE U U3yYEHHE CBOMCTB BOJOPO/ia (TOPEHHE); B3aUMO/IEHCTBHE BOJIOPO/Ia C OKCUAOM
Meau(Il) (BO3MOXXKHO HCIOIB30BAHME BUCOMATEPHUATIOB); HAOIOJEHUE OO0pa3IOB BEIIECTB
KOJIMYecTBOM | MoOJb; HCciaenoBaHHE OCOOCHHOCTEH pAacTBOPEHHS BEIIECTB C pa3IMYHOMN
pPacTBOPUMOCTBIO; IIPUTOTOBJIEHUE PACTBOPOB € OMPEAEIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO
BEILIECTBA; B3aWMOJICHCTBUE BOABI C METAUIaMM (HATpUEM M KalblieM) (BO3MOXHO
HCI0JIb30BAHNE BUAECOMATEPUAJIOB); ONpPEAEICHUE PACTBOPOB KHUCIOT U ILIEI0YEH € MOMOIIbIO
MHJUKAaTOPOB; HCCJIEI0BAaHUE OOpa3lloB HEOPraHMYECKUX BEIIECTB pPAa3JIMYHBIX KIIACCOB;
HaOJIO/ICHUE M3MCHCHHSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W MICIIOYCH; M3ydYCHHE
B3auMoeiicTBus okcuna meau(Il) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METAJIJIaMU, PEAKIIUN
HEUTpaIU3aluu; TOJIydeHHE HEPACTBOPUMBIX OCHOBAHUHM, BRITECHEHHE OJIHOTO METaJlia IPYyruM
W3 pacTBOpa COJIM; pEIICHUE SKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BaxHeilmme Kiacchl
HEOPraHUYECKUX COCTUHCHUII.

epuoauuecknii 3axkon u Ilepuoauyeckasi cucreMa XUMHYECKHX JIEMEHTOB
. . MenpaesieeBa. CTpoeHune aToMOB.

Xumuyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH
[lepBple MOMBITKM KJIacCUPUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTne o rpymnmax
CXOJHBIX 2JIEMEHTOB (ILI€JIOYHBIE U IIEIOUYHO3EMENbHbIE METAJUIbI, TAJIOT€Hbl, HUHEPTHbBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[Tepnoanueckuit 3akoH. Ileproanyeckas cucreMa XUMHYECKHX JJIEMEHTOB . .
MenneneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmel [leproaumueckoit cHUCTEMBbI
xumuueckux sieMeHToB J[. M. MenneneeBa. Ilepuonpl u rpynmnbl. PU3WYECKUH CMBICI
MOPSIKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB atoMubix sigep. WM3otombl. Onektponbl. CTpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMUYECKUX AJIEMEHTOB [leproaudeckoil cucTeMbl
. WN. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO »JJIEMEHTa IO €ro TOJIOKEHHUIO B
[Tepuonnueckont cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAUTHYECKUX
U HEMETAJUIMYECKHX CBOMCTB MO TpyImaM M nepuoaaM. 3HaueHue Ilepuonnyeckoro 3akoHa u
[Tepuoaudeckoil cUCTEMbl XMMUYECKUX JJIEMEHTOB JJIA Pa3BUTHUS Hayku U mpaktukd. . .
MenneneeB — y4E€HbIA U TPAXKJAHUH.

Xumuyeckass  cBs3b.  KoBaneHTHas  (moyisipHass W HENOJSIpHAs)  CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHX dJIEMEHTOB. MIOHHAs! CBS3b.

CreneHb OKHUCJICHHA. OKHUCIINTEIIbHO-BOCCTAHOBHUTEIIHHEIC PCaKIuu. Hpoueccm
OKHCJICHUSA B BOocCTaHOBJICHUA. OKHUCINUTENIN U BOCCTAHOBUTEIIH.

XUMUYECKUH SKCIEPUMEHT: U3yuyeHUE OOpaslloB BEIIECTB METAUIOB M HEMETAIIOB;
B3aUMO/ICHCTBUE THAPOKCHAA IIUHKA C PAaCTBOpPAMH KHCIOT U IIEIO0YEH; MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOMINX MPUMEPhl OKUCIUTEIHbHOBOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakiuu
Pa3NoKEHUsl, COSMHECHHUS).

MexnpeamerHbie CBA3U
Peanuzanus MexnpeIMEeTHBIX CBA3EH NpU U3YyYEHUH XUMHUHU B 8 KJ1acce OCYLIECTBIIAETCS
yepe3 UCIO0JIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHbIX MOHATHH, TaK U TOHATHH, SBIISIOLIUXCS
CUCTEMHBIMU I OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OGH_[I/IG CCTCCTBCHHO-HAYYHBIC TTOHATHA: Hay‘-IHBIﬁ (baKT, THUIIOTE34a, TCEOpUs, 3aKOH,
aHaJIn3, CUHTE3, KJIaCCI/I(I)I/IKaLII/I}I, NepuoANIHOCTD, Ha6J'IIO,Z[eHI/IC, SKCIICPUMCHT, MOJICJINPOBAHHC,
HU3MEPCHUEC, MO/JICIIb, SIBJICHHUC.



@dusuka: marepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWI, H30TOIIbI,
PaMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsll, BEIIECTBO, TENO, O0BEM, arperaTtHoe
COCTOAHHUEC BfIICCTBA, Ias, (1)I/I3I/I‘-IGCKI/IG BCIIWMYHHBI, CAUHUIIBI HSMCPCHI/ISI, KOCMOC, IIIIaHCTHI,
38351, ComHIIE.

Buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIE IOPOJBI, TIOJE3HBIE
HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KJIACC
BemecTtBo M XuMH4YecKasi peakuusi

[Iepmognueckuit 3akoH. Ilepumonnueckas cucremMa xumudeckux saemeHto . U.
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB XHMHMUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOIOB, Kalus, KaJbLUs U HUX COECOUHEHUH B COOTBETCTBUH C
MOJIOKEHHEM 2JIeMEHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemecTBa: BUIbl XWMHMYECKOW CBSI3M. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTANINYECKON PEIIETKN U BUJIA XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKHUX BEILIECTB
(MexTyHapoHas U TpUBUAIbHAS). XUMHUECKHUE CBOMCTBA BELIECTB, OTHOCALIUXCS K PA3IUYHBIM
KJIacCaM HEOPraHMYECKUX COECUHEHUN, TeHETUUECKAas CBA3b HEOPraHNYECKNUX BEUIECTB.

Knaccudukanus XuMu4ecKiX peakiyil Mo pa3inyHbIM IpHU3HAKaM (10 YUCIY U COCTaBy
Y4aCTBYIOIINX B PEAKIMH BEIIECTB, 10 TEINIOBOMY 3P HEKTY, 0 U3MEHEHHIO CTENIEHEeH OKUCICHUS
XUMHYECKHUX DIIEMEHTOB, IO O0OpaTUMOCTH, [0 YYacTHIO KaTainuzaropa). OJK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXHUMHUYECKHUE YPABHEHUSI.

[Tonsite o ckopoctn xumuueckoil peakuuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuuax. lIoHSATHE O TOMOTEHHBIX W TE€TePOreHHBIX peakuusx. [lowamue o
Xumuueckom pagHogecuu. Daxmopwvl, eaUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NOJNI0JICEeHUEe XUMUYLECKO20 PABHOBECUSI.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuuu, SHCKTpOHHBIﬁ 0ajJaHC OKHCIHMTEILHO-
BOCCTAaHOBHUTEILHOU pCaKuuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCIUTCIIBHO-BOCCTAHOBUTCIBHBIX
peaKHI/Iﬁ C UCIIOJIb30BAHUEM MCTO/J1Ad SJICKTPOHHOI'O OanaHca.

Teopm{ SHGKTpOHHTHqCCKOﬁ AUCCOoOIMalm. BHGKTpOHHTH U HCOJICKTPOJIMTHI. KaTI/IOHBI,
aHUOHBI. MeXaHu3M JUCCOIUAIIUU BEIIECTB C pa3sJIM9YHbIMH BUAAMHA XUMHYEeCKOH cBsI3H. CTeleHb
AucCcolnuanuu. CuibHbIE U cIa0bIe QJICKTPOJIUTEI.

Peakiiun MoHHOTO OOMEHa. YCIOBUS MPOTEKAHUsS peaklii HOHHOro 0OMeHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM WM COJIEH B CBETE
NpEJCTaBICHUNA 00 SJIEKTPOJUTHUYECKON aucconuanuu. KauecTBeHHble peakIMM Ha HOHBI.
Ilonamue o eudponuse coneil.

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMJICHUC C MOJCIIKIMU KPUCTAJUIMYCCKUX peIJ_IéTOK
HCOPraHNM4YCCKUX BCHICCTB — MCTAJIJIOB U HEMCTAJIJIOB (rpa(bHTa u aJ'IMaSa), CJIOKHBIX BCIICCTB
(xnopm[a HanI/I}I); HCCIICA0BAHUC 3aBUCUMOCTU CKOPOCTU XUMHUYECKOMN pCaKknuuu oT BO3ACHUCTBHUSI
Pa3JINIHBIX (paKTOpOB; HCCICAO0OBAHUC JJICKTPOIIPOBOAHOCTH PACTBOPOB BCHICCTB, IpOILECCa
Jucconmnanu KHUCJIOT, menodyerd M coleit (BO3MO)KHO HUCIIOJIBb30BaHUC BI/IHCOMaTCpI/IaJ'IOB);
MMPOBCACHUC OIIBITOB, WJIIOCTPUPYIOUIUX TPHU3HAKU HPOTCKAHHUA peaKuHﬁ HOHHOTO OOMeEHa



(oOpa3zoBaHMe ocajka, BBIJICIEHUE Ta3a, 0Opa30oBaHME BOJBI); OMBITOB, WIUTIOCTPUPYIOIIUX
IIPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUi (FOpeHHe, pPEeaKIUu Ppa3IoKEHus,
COC/IMHEHUS); PACIIO3HABAHNE HEOPraHUYECKUX BELIECTB C TIOMOIIBIO KaUeCTBEHHBIX pPeaKini Ha
HOHBI; PCIICHUC SKCIICPUMCHTAJILHLIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS
OOmias xapakTepucTuka TrajoreHoB. OcoOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTE€pHbIE
CTCIICHU OKUCIICHUS. CTpOGHI/Ie n C];)I/IBI/I‘-IGCKI/IG CBOMCTBaA MMpOCTBIX BCHICCTB — TaJOI'CHOB.
XUMHYECKHE CBOWCTBA Ha MpHUMeEpe Xjopa (B3aUMOJEHCTBHE C MeTajllaMH, HEMETaulaMu,
mienioyamu).  Xsjoposogopon. ConsiHast KHCIOTa, XUMMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. J[eicTBre Xjaopa u XJIOpOBOJOPO/Ia HA OpraHu3M YelloBeKa. BaxkHenine Xa0puasl
U X HaXOXJIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIICHMUSL.

Crtpoenue u ¢puznuecKkre CBOMCTBA MPOCTHIX BEMIECTB — KMUCJIOPOIa U CEPHI. AJUIOTPOITHBIE
MOU(UKAIIIN KUCIOPOJa M Cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOECHUE,
(dbu3uYecKrue U XUMHYeCKrue CBOMCTBA. OKCHIBI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, GU3MYECKHE W XHMHUYECKHE CBOWCTBA (OOIIME Kak MpEeACTaBUTENS Kiacca
KHCJIOT ¥ cnenupuyeckre). XUMUIECKHE PEaKIINH, JISKaIMe B OCHOBE TPOMBITIUIEHHOTO CrIoco0a
MOJy4eHUsI cepHOM KUCTOThI. [Iprumenenne. Conu cepHOM KHUCIIOTHI, KAUECTBEHHAs! PEaKIMs Ha
cynb(ar-uon. Haxoxaenwe ceppl B €€ COCAMHEHHH B TpHUpoAe. XUMHUYECKOE 3arps3HeHUE
OKPYXAaIOIed Cpeabl COCAMHEHHSIMU Cephl (KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3JyXa H
BOJIOEMOB), CITIOCOOBI €ro MPEeA0TBPAICHUS.

OO6mrast xapakTtepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHHUSL.

A3oT, pacnpocTpaHeHHe B Ipupoje, Pu3ndecKkne U XUuMHIECKHe cBoicTBa. Kpyrosopor
a30Ta B mpUpojie. AMMHUAK, €ro PU3NUEeCKUe U XUMUYECKHE CBOICTBA, NOJyYeHUE U IPUMEHEHHE.
Conu amMMoHus, UX pU3NYECKHEe U XUMHUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHUS. A30THas KUCJIOTa, € MoJiyueHue, (Pu3nueckue U XUMHUYECKHE CBOMCTBa
(oOmme kak MmpencTaBUTEN Kilacca KUCIOT M crneuuduyeckue). Vcnonb3oBaHue HUTPATOB U
coJielt aMMOHHS B KaUeCTBE MUHEPAIBHBIX yI0OpeHH. XUMHUUECKOe 3arps3HeHHE OKpYKaroIIei
Cpelbl COeAMHEHUIMH a30Ta (KUCIOTHBIE IOXK/H, 3arpsi3HEHUE BO3/4yXa, IOUBHI U BOJOEMOB).

®docdop, amtoTpornHbie Moaudukanun Gocdopa, GusHUecKre U XUMHIESCKHE CBONCTBA.
Oxcup docdopa (V) u dhocdopHas kucnora, GU3NIECKHe U XUMUIECKHE CBOICTBA, MOJIy4yeHUE.
Hcnonw3oBanue GochaToB B Ka4eCTBE MHHEPAIBHBIX yIOOPESHUH.

OO6mas xapaktepuctuka syeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTpPOCHHS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHHUSL.

VYrnepon, amioTpomHble MOAU(HUKAIUU, paclpoCTpaHeHHe B Tpupoje, (pusmdeckue u
XUMHUYECKHe cBoicTBa. Ancop6oums. KpyroBopot yraepoaa B mpupoze. OKCHABI yriepojaa, ux
¢dbuznueckue W XUMHYECKHE CBOWMCTBA, JCWCTBME Ha JKUBBIE OPTraHU3MBI, MOJyUYECHUE H
MpUMEHEeHHe. DKOJIOTHYecKrue MpoOieMbl, CBs3aHHBbIE ¢ okcuaoMm yriepoaa (IV); rumoresa
rJ100aTbHOTO TMOTEIUICHUS KIMMaTa; MapHUKOBBIM 2PQekT. YroibHas KHCIOTa U €€ COJH, UX
¢dusznuecKkue W XMMHYECKHUE CBOICTBA, MOJlydeHUE W MpHMeHeHne. KauecTBeHHas peakius Ha
kapOoHaT-uoHKI. Vicnons3oBaHue KapOOHATOB B OBITY, METUITMHE, TPOMBIIIJICHHOCTH U CETECKOM
XO3SUCTBE.

HCpBOHaan'ILHLIC MOHATUSA 00 OpPraHu4vYC€CKUX BCIICCTBAX KAK O COCAMHCHUAX YIIICpoda
(MeTaH, 9TaH, OSTHUJICH, AalCTUJICH, 3TAHOJI, TJIHULCPHUH, YKCYCHasd KI/ICJ'IOTa). Hx cocmas u



xumuueckoe cmpoenue. IloHATHE O OHOJOTUYECKH BAXKHBIX BEIIECTBAX: MXUpPaxX, OenKax,
yIJIeBOJAaX — W WX POJIM B KHU3HU 4YeNoBeKa. Mamepuaivhoe eOUHCMBO OpeaHU4ecKux u
HeopeaHuyeckKux coeoOuHeHul.

Kpemuuii, ero ¢usunvyeckne M XUMHUYECKHE CBONCTBA, MOIy4YE€HHE W TPUMEHEHHE.
Coenunenns kpemHusi B mpupoje. OOmme npexacraBieHuss o6 okxcuzae kpemuus (IV) wu
KpeMHueBoil kuciore. CUIMKAThl, UX UCIOJb30BaHUE B OBITY, MEAULIMHE, IPOMBIIIIEHHOCTH.
Baocnetiwue cmpoumenvHvle mamepuansl: Kepamuka, Cmekio, yemenm, 6emoH, sHcene300emoH.
IIpobaembl 6e30nacHo020 UCHONIB308AHUA CMPOUMETLHBIX MAMEPUALO8 8 NOBCEOHEGHOU HCUSHIL.

XUMHUYECKUH DKCIIEPUMEHT: H3y4eHHe 0O0pa3IioB HEOPraHWYECKUX BEIIECTB, CBOMCTB
COJITHOH KHUCIIOTHI, TPOBEJNCHHE KadeCTBEHHBIX DPEAaKIWH Ha XJIOPUA-HOHBI M HaOIIOACHUE
MPHU3HAKOB WX TMPOTEKAHHs, OIBITHI, OTpaXKarolue QHU3NUECKHEe W XHUMHYECKHE CBOWCTBA
raJIoTeHOB U UX COCTMHEHUH (BO3MOKHO HCIIOJB30BAaHHME BUICOMATEPHAJIOB); O3HAKOMIICHHE C
o0OpasiamMu XJOpuJ0B (TaJOTeHUIOB); O3HAKOMJIEHHE C 00pas3iaMu cepbl U €€ COeTUHEHUSIMH
(BO3MOXHO MCTIOJIb30BAaHUE BUIEOMATEPHUAJIOB); HAOI0IeHNE Mpoliecca O0YrIIMBaHUS caxapa MmoJl
JNEUCTBUEM  KOHUEHTPUPOBAHHOM CEPHOM  KHUCIIOTHI; M3Y4YEHHE XUMHUYECKHX CBOWCTB
pa30aBiIeHHONW CEpHON KHUCIIOTHL, MPOBEICHHE KaueCTBEHHON peakuud Ha CynbGaTHOH U
HaOJro/IeHNe TIpu3HaKa e€ TPOTEKaHWs; O3HAaKOMIIEHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta,
dhocdopa u ux coequHEeHNN (BO3MOXKHO HCTIOJIH30BaHNUE BHICOMATEPHAIOB), 00Opa3iiaMy a30THBIX
u ¢GochopHBIX yIOOpEHH; TOIyYeHHE, COOMpaHWE, PaAcClo3HABaHWE W H3yYeHHUE CBOWCTB
aMMHaKa; MPOBEJCHNE KAYeCTBEHHBIX PEAaKIHWi Ha MOH aMMOHHS W (hocaT-WOH W M3ydeHHE
MIPU3HAKOB WX MPOTEKAHUS, B3aMMOACHCTBHE KOHIICHTPHPOBAHHOW a30THON KHCIIOTHI C MEIBIO
(BO3MOKHO MCHOJIb30BAaHUE BHUICOMATEPHAIIOB); U3YUEHUE MOJIENEeH KPUCTAIUTMUECKUX PEIIETOK
anmasa, rpadura, QyuiepeHa; 03HAKOMJICHHE C TIPOILIECCOM aJICOPOIMK PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M yCTPOMCTBOM MPOTHUBOras3a; MojlydyeHue, coorupaHue, pacrio3HaBaHHe
U U3y4eHHe CBOMCTB YIJIEKHCIIOrO Ta3a; MpOBEJeHHE KaueCTBEHHBIX PEaKIHil Ha KapOoHaT- U
CIWJIMKAT-HOHBl W H3YYE€HHE IMPU3HAKOB HX TNPOTEKAaHUS; O3HAKOMIICHHE C MpOIyKIHen
CHWJIMKaTHOM MPOMBIIUIEHHOCTH; PEUIEHHE 3KCIIEpUMEHTANbHBIX 3ajad 1o Tteme «Baxueinine
HEMETAJLIbl U UX COCIUMHEHUS.

MeTajliibl M UX COCAMHECHUHA

OO0mrasi xapakTEepPUCTHKAa XUMHYECKUX DJJIEMEHTOB — META/NIOB Ha OCHOBAaHWUU WX
noJjioxkeHusd B [lepuoandeckoi cucreme xumudeckux aemeHToB 1. M. MenzeneeBa u cTpoeHuUs
atomoB. CTpoeHHME MeTauIoB. MeTauimueckas CBsI3b M METAJUIMYECKas KpUCTauIMYecKas
peméTka. DJIEKTPOXUMHUYCCKUN psAl HanmpshDKEeHUH MeTauioB. DHU3WYECKHEe W XUMUYECKHE
cBoiicTBa MeTayyioB. OOmIMe crnocoObl noxydyeHus mMeTawioB. [loHATHE O KOPPO3UU METANIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YYT'YH, TIOPATIOMUHUMA, OpOH3a) U
WX MPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

Hlenounsle MeTamibl: nojoxkeHue B [lepuonuueckoil cucreMe XMMHUECKUX 371€MEHTOB /1.
W. MenpeneeBa; CTpOeHHE MX aTOMOB; HaxokJIeHHe B mpupoje. duznueckue U XUMUUECKUE
CBOMcTBa (Ha mpuMepe HaTpus U Kanusi). OKCUAbI U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEANHEHUH.

[lleouyHO3EMENBHBIE METAJIBI MarHUi M KajplWi: noJjiokeHue B Ilepuoamueckoit
cucremMe xumuuyeckux snmeMeHToB [[. M. Menneneesa; cTpoeHHME MX aTOMOB; HAaxO0XXICHUE B
npupoze. dusnueckue U1 XMMHUYECKHE CBOWCTBA MAarHusl U KaJlblUsA. BaxkHeume coennHeHus
KanbIust (OKCHJI, TUIPOKCU, coir). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuii: nonoxenue B Ilepuonumueckoit cucreme Xxumuueckux sneMeHtoB J[. .
MenneneeBa; CTpOCHUE aTOMa; HaXOXKJCHHUE B Ipupoac. Duznueckue U XMMUYECKUE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUPOKCH A ATFOMUHHUSL.



Kene3o: mnonoxenne B Ilepuomnueckon cucreme xumuueckux saemeHToB [l U.
MenyeneeBa; CTpOSHHE aTroMa; HaxoJIeHue B mpupoje. Dusnueckue U XUMHUYECKHAE CBOMCTBA
xene3a. Okcuabl, ruapokcuasl U conu xenesa (1) m sxenmeza (IIl), mx cocras, cBoiicTBa u
MOJTy4YEHHE.

XVWMHUYECKUH JKCIICPUMEHT: O3HAKOMIJICHHE C 00pa3llaMd METAJUIOB M CIUIABOB, HX
(U3HYECKUMU  CBOWCTBAMHU; W3yYCHHE PE3yIbTaTOB KOPPO3UM METAIOB  (BO3MOXKHO
WCII0JIb30BaHNE BUACOMATEPHUATIOB), 0COOCHHOCTEH B3aMMOICHCTBHS OKCUIA KATBIUS U HATPHUS C
BOJIOH (BO3MOYKHO HCHOJIH30BaHHE BUACOMATEPHAIOB); MCCIECIOBAHNE CBOWCTB KECTKOM BOIBI;
mporiecca TOPEHHUsl JKeje3a B KHUCIOpoJe (BO3MOXKHO HCIOJIB30BAHUE BHUICOMATEPUATIOB);
IMPHU3HAKOB IMMPOTCKAHNA KaYCCTBCHHBIX peaKuHﬁ Ha NOHBI (MaFHI/Iﬂ, Kajablus, aJIIOMUHUA, IINHKA,
xene3a(ll) u xeneza(lll), menu(Il)); HabmroeHre U ONTMCaHKE MPOIECCOB OKPAITUBAHMS TIJIAMEHU
WOHAMHY HATPUsI, KaJTUs U KATBIHS (BO3MOXHO HCIIOJIH30BAHKE BUICOMATEPHAJIOB); HCCIICIOBAaHUE
aM(bOTCpHBIX CBOMCTB THAPOKCHU A AJIFOMUHUA u TuApoKCHuaa OUHKaA, peuicHuc
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME «Bakuelnme MeTaJuIbl U UX COCAUHCHU)).

XuMHS M OKPYKaIOLIAs cpeaa
HoBeie maTepuansl u TexHoJoruu. BeliectBa M marepuaibl B MOBCEIHEBHOW >KU3HU
yernoBeKa. XMMHUS U 3[I0pOBhe. be3onacHoe MCMob30BaHUE BEUNIECTB U XUMHUYECKUX PEaKIHil B
obiTy. IlepBasi momoIb MPU XUMUYECKUX OXKOTaX W OTpaBieHUsIX. OCHOBBI IKOJIOTHYECKOM
TPAMOTHOCTH. XHUMHUYECKOE 3arps3HEHHE OKPYKAroIeH cpenapl (mpenenbHas JI0MmycTUMast
koHreHTpanus Bemects — [1/IK). Pons xumMun B permeHnn 5KOJIOTHIECKUX MPOOIIeM.

[IpupoaHble HICTOUHUKH YTIIEBOAOPOJOB (Yrofib, MPUPOIHBIN Ta3, He(Th), MPOTYKTH UX
nepepaboTKH, UX POJIb B OBITY M IIPOMBIIILICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3ydCHHE 00pa3lloB MaTEPUAIIOB (CTEKIIO, CTUIABBI METAJLIOB,
MOJIMMEPHBIC MAaTEPHAIIBI).

MesxknpeaMeTHbIe CBA3HU
Peanu3zanus MexnpeIMeTHBIX CBA3EH Mpu U3YyYeHUH XUMUU B 9 Ki1acce OCylIecTBIIAETCS
yepes UCI0JIb30BaHNE KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATHH, SIBIISIOUIUXCS
CUCTEMHBIMU JJIS1 OT/JICJIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITOHATHA: Hay‘lHBIﬁ (baKT, rUIoTeE3a, 3aKOH, TCOpHs,
dHaJIM3, CHHTC3, KJ'IaCCI/I(l)I/IKaI_II/IH, NEPUOANYHOCTD, Ha6J'IIO,Z[eHI/Ie, SKCIICPUMECHT, MOJACINPOBAHHE,
HU3MCPCHUC, MOJCIIb, ABJICHUC, HapHI/IKOBHﬁ 3(1)(1)6KT, TCXHOJIOT'HA, MaTCPpHAJIbI.

®usuka: Marepusi, aToM, OIJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ, H30TOIIbI,
pPaMOaKTUBHOCTh, MOJIEKYNA, DIEKTPUUECKUN 3apsij, TMPOBOJHUKH, MOIYIPOBOTHUKH,
TUDJICKTPUKHU, (POTOAIEMEHT, BEIIECTBO, Telo, 00BEM, arperaTHOE€ COCTOSHHUE BEIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTALTNYCCKAs PEIIETKA, CIUIaBbI, PU3HYCCKUE BETUYUHBI, €TMHUIIBI
M3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COTHIIE.

buosnorusi: ¢oTtocunTtes, npixaHue, Ouocdepa, FKOCHCTEMA, MUHEpalbHbIE yI00peHus,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBI, IMTATEIIbHBIE BEILECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE IOPOJbI, IOJIE3HbIE
HCKOIIa€MBIE, TOIIMBO, BOJHBIE PECYPCHI.

TEMATHUYECKOE IINIAHUPOBAHHUE
8 kiace



Ne  [HazBanwue pasnena, TeMsl KosmmuecTBo yacos

n/m
Bcero KonTtpous| [IpakTnueckue
HbIe paboT | paboTHI
1 [[IepBoHauanbHBIE XUMUYECKUE TIOHATHUS 24 1 2
2 Baxwneiimme mpeacTaBUTENIN 37 2 2

HCOPraHNM4YCCKUX BCIICCTB

3 |[lepuommueckwuii 3akoH u [lepuoandeckas 21 1
CHUCTeMa XMMHUYECKUX 31emeHToB J1. 1.
MenneneeBa. CTpoeHHE aTOMOB.
Xumudeckasi cBsi3b. OKHCIUTETHHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINH

PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
TTPOTPAMME 85 4 4
9 kaacc
Ne |HazBanwue pazznena, TeMbl KonnuecTBO yacos
n/n
Bcero Kontpouns| [Ipaktuueckue
HbIe paboT | paboTHI
1 |BemecTBO M XHMHUYECKHE PEAKITHH 17 2 1
2 |Hemeraminl U UX COSOUHEHUS 25 1 2
3 |Meramibl 1 MX COEIUHEHHS 20 1 2
4  |Xumus 1 OKpyKaromias cpena 3 0 0
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO HACOB I10
TIPOTPAMME 68 4 4

IINIAHUPYEMMBIE PE3YJIbTATBI

I/I3yquI/Ie XHMHM B OCHOBHOM IIIKOJE HaIlpaBJICHO Ha HJOCTUIKCHUC 06y‘IaIOH_II/IMI/IC$I
JIMYHOCTHBIX, METAIIPCAMETHLIX U NIPCAMCETHBIX PE3YJIbTATOB OCBOCHUS y‘Ie6HOF0 npeameTa.

JIn4HOCTHBIE pe3yJIbTaThl
JIMYHOCTHBIE pPE3YNbTaThl OCBOCHMS IPOrPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/1€ 00y4eHHUs XUMHMU B €MHCTBE y4eOHOW M BOCIUTATEIBHOM JEATENILHOCTH
Opranuzanuy B COOTBETCTBUH C TPAJAULIUMOHHBIMU POCCUNCKUMHU COLMOKYIBTYPHBIMHU U TYXOBHO -



HPABCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMUA B OOIECTBE MPAaBHJIAMU M HOPMaMU TOBEICHUS W
CIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALINY 00YJaIOLTHXCS.

JIMYHOCTHBIE Pe3yabTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

HanHOTI/I'lCCKOFO BOCIIUTAHUSA

1) HEHHOCTHOI'O OTHOCHUA K OTCUCCTBCHHOMY KYJIbTYPHOMY, HCTOPUYICCKOMY U HAYYHOMY
HacJI€AUu, INOHMMAaHHS 3HA4YCHHA XUMHYECKOH HAayKh B KWU3HHU COBPCMCHHOI'O O6HI€CTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(pOPMAIMEH O MEPEHAOBBIX JOCTHIKEHHUSX U OTKPBITHIX
MHUPOBOM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOHCTBE
MHUpa U 00IIECTBA;

Fpamaﬂckoro BOCIIUTAHUA

2) MIPEACTABIECHUS O COLMAIBHBIX HOpPMax M IMPABHIIAX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTUBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, Y4eOHO-
HCCIIE0BATENHCKOM, TBOPUECKOM U JPYTUX BUIAX ACSITEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTU TNPHU BHINIOJHEHUN Y4€OHBIX, [TO3HABATEIbHBIX 33]a4, BHIIOJIHEHUU
XMUMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHMMAHHUIO
U B3aMMOIIOMOINM B Mpollecce 3TOM yuyeOHOW MeATelNbHOCTH; TOTOBHOCTH OILIEHUBAaTh CBOE
MTOBEJICHUE U MOCTYIKU CBOMX TOBAPHILEH C MO3UIMY HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCIJIEICTBHI MMOCTYIIKOB;

HeHHOCTI/I HAYYHOro mMo3HaAHUA

3) MHUPOBO33PEHUYECKUX  MPEACTaBICHUN O BEIECTBE UM  XMMHUYECKON  peakluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH U COCTABIISIIOIIUX OCHOBY JUIS
MMOHUMAaHMUSI CYIIIHOCTH HAYYHOU KapTUHBI MUPA; MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPO/IbI, B3aUMOCBS3SIX YeJIOBEKA C MPUPOJHON CPENO, O POJIM XMMHH B MO3HAHUU
ATUX 3aKOHOMEPHOCTE;

4) MMO3HABATEIHHBIX MOTHBOB, HANPAaBICHHBIX HA IOJYYCHHE HOBBIX 3HAHHUW IO XHMHH,
HEOOXOUMBIX JUIsl 00BSICHEHUS HAOIIOAAEMBbIX ITPOIIECCOB M SIBJICHUH;

5) M03HABaTeIbHON, HH(GOPMAITMOHHON U YUTATENbCKOW KYIbTYPhI, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOM PabOThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOW JUTEPaTypOud, IOCTYMHBIMU
TEXHUYECKUMU CPeCTBAMU HH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) HHTCPECCa K O6yLICHI/IIO K IMO3HAaHMHIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH M CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOCKTHOﬁ u HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, K OCO3HAHHOMY BBI60py
HAITpaBJICHHOCTHU U YPOBH: O6y‘leHI/I$I B ,Z[aJ'ILHeﬁHIeM;

®opMUpPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HaHud HOCHHOCTHU JKU3HHU, OTBCTCTBECHHOI'O OTHOHMICHUSA K CBOCMY 3J0POBbIO,
YCTAHOBKH Ha 3].'[0p0BBII>i 06p33 JKHN3HH, OCO3HaHUIA MOCIEACTBUNA H HCIPUATHA BPCIHBIX
IIPUBBIYCK (YHOTpe6J'IeHI/I$I AJIKOT'OJI1, HApPKOTUKOB, I(ypeHI/ISI), HCO6XOI[I/IMOCTI/I CO6J'IIOI[CHI/I$I
IIpaBUJI 0€30IMacHOCTH npu 06paIJ_IeHI/II/I C

XUMHWYCCKNMHU BCIICCTBAMM B 6BITy )51 peanLHoﬁ KU3HU,

Tpyaosoro BocnuraHus

8) MHTepeca K MPaKTHUYECKOMY M3yYeHHIO Po(eccuil  Tpyaa pa3iuyHOro poja, yBaKeHHe
K TpyLy W pe3yilbTaTaM TpPYAOBOH JESITEIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHMUS
NPEeIMETHBIX 3HAaHUM 1O XUMHH, OCO3HAHHOTO BbBIOOpAa MHIUBUAYAJIHHOW TpPaeKTOPUHU
NPOJIOJDKEHUsT 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUM,



0OIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH; ycrmemHol MpoQecCHOHAIbHON NeSATeNTbHOCTH |
pa3BUTHS HEOOXOAUMBIX YMEHHI; TOTOBHOCTD a/IalTHPOBATHCS B MPO(ECCHOHANBHOM cpefe;

IK0JOrH4ecKoro BOCIUTAHNS

9) IKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE KaK UCTOYHUKY KU3HH Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBAHMSI, IIOHUMAHUS IICHHOCTH 3J0POBOTO M 0€30MMacHOro oOpasa >KU3HH,
OTBCTCTBCHHOI'O OTHOIIICHHUA K CO6CTB€HHOMY @HBHHGCKOMY u HCI/IXI/I‘-ICCKOMy 3I[OpOBBIO,
OCO3HAHUS [IEHHOCTU COOIIOJICHUS MpaBMl 0€30MMaCHOTO TIOBEACHHUS MPU PabOTe C BEIIECTBAMH,
a TaKKE B CUTyalUsX, YIPOKAIOIMKX 30POBbIO U KU3HU JIIOJIEH;

10) cmocoGHOCTH TIPHMEHATH 3HAHUSA, TONydaeMble NPH H3YdeHHH XHMHUHM, IS PelleHHs
3a7a4, CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOJHON CpPENOM, MOBBIMIEHUS YPOBHS 3KOJOTHUYECKOU
KYJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa HKOJOTHUUECKHX MPOoOJieM U MyTel WX perieHus
MOCPEJICTBOM METOJ0OB XUMUU;

11) SKOJIOTUYECKOTO MBIIIJIEHU, YMEHHUS PYKOBOJACTBOBATHCS KM B TI03HABATEIbHOM,
KOMMYHUKATUBHOM M COIIMAJILHOM MTPAKTUKE.

MeTtanpeaMeTHbIe pe3yJabTaThl

B cocraBe MmerampenMeTHBIX Pe3yAbTaTOB BBIIEISIIOT 3HAUMMbIE i1 (HOpPMHUpPOBAHUS
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, NMPUHIIUI, THIOTEe3a, PaKT, cCUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPbIE MCIIOJIB3YIOTCSI B E€CTECTBEHHO-HAyYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX IpeaIMeTOB (OPMUPOBATH MIPEICTABICHHE O
L[EJIOCTHOW HAayYyHOM KapTHHE MHpa, U YHHUBEpCalbHblEe y4eOHbIE NEeHCTBUS (II03HABATENbHBIE,
KOMMYHHMKATHBHBIE, PETYISTUBHBIE), KOTOpble OOecrneynuBa0T (OPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM 1€ TEIbHOCTH.

MertanpeaMmeTHble pe3ynbTaThl OCBOEHHS 00pa30BaTEIbHOW MHPOrpaMMbl MO XUMUU
OTpaXkaroT OBJIa/ICHUE YHUBEPCATbHBIMU IT03HABATEIbHBIMU ACHCTBUSIMU, B TOM YHCIIE:

Ba30BLIMH JIOTHYECKHMMH el CTBUAMH

1) YMCHHUEM MCIIOJIB30BaTh HpI/IéMBI JIOTUYCCKOI'0 MBINUJICHUSA IIpU OCBOCHUHU 3HAHWM:
PaCKpEIBATh CMBICTI XUMHUYCCKUX MMOHSTHI (BBI,Z[eJ'IHTB HX XapaKTCPHBIC IIPU3HAKU, YCTAHABJINBATb
B3aUMOCBA3b C APYIUMHU HOHHTI/IHMI/I), HUCIIOJIBb30BAaTh IIOHATHUA JIA 00BICHEHUS OTACIBbHBIX
(baKTOB n HBHCHHﬁ; BI)I6I/IpaTB OCHOBaHHUA U KPUTCPHUU JIA KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKUX BEIICCTB
U XHUMHUYCCKHUX peaKHHﬁ; YCTaHABJIMBATh IMPUYUHHO-CIICACTBCHHBIC CBA3U MCKIAY 00BEeKTaMH
HU3YUCHUA; CTPOUTH JIOTHUYCCKHUEC PACCYKIACHU (I/IHI[YKTI/IBHBIG, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I);
ACJIaTh BBIBOAbBI U 3aKIIFOYCHH A,

2) YMCHHEM NIPUMCHATH B IMIPOLCCCE NTO3HAHUA ITOHATUA (Hpe,Z[MeTHLIe n MCTaHpeI[MCTHBIC),
CHUMBOJIMYCCKHUC (3H8.KOBBIC) MOZCIIN, HCIIOJIB3yEMbIC B XHMUU, Hp606pa30BBIBaTB IHAPOKO
NMPUMCHACMBIC B XUMHUH MOJCIIbHBIC IMPCACTABJIICHUSA — XHUMHUYECKHUM 3HAK (CI/IMBOJ'I BHCMCHTa),
XHUMHNUYCCKasA (l)opMlea U YpPaBHCHUC XUMHYECKOMN pCaknun — TIIpU PCHICHUU yqe6H0-
IIO3HABATCJIBbHBIX 3agad, C y‘léTOM OTUX MOJACJIBHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ BBIABISITD H
XapaKTCpU30BaThb CYHICCTBCHHBIC IMPU3HAKU H3YyYACMbIX 00BEKTOB — XHMHYECKHX BCIICCTB U
XUMHNYCCKHX peaKHHfI; BBISABJIIATD O6H.[I/Ie 3dKOHOMCEPHOCTH, IMPUINHHO-CICACTBCHHBIC CBA3U U
MMPOTUBOPCHUUS B U3YUACMBIX ITPOUCCCAX U ABJICHUAX; IpCJIaraTb KPpUTCPUHU JIA BBISABJIICHUSA 3TUX
3aKOHOMepHOCTCﬁ u HpOTPIBOpC‘-IPIfI; CaMOCTOATCIIBHO BLI6I/IpaTB crnoco0 peamicHus y‘-IC6HOI>i
3agadyn (CpaBHI/IBaTB HCECKOJIbKO BAapUAHTOB PCIICHUA, BLI6I/IpaTB HanboJee MOAXOASAIINN C
yqéTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HcCIIeI0BATEIbCKAMH AeCTBUAMHU



3) YMEHHUEM HCII0JIb30BATh II0CTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS, a
TaKke B KauyeCTBE OCHOBBI Ui (POPMUPOBAHHMS THUIOTE3bl IO MPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CY)KJICHUH;

4) npuOOpETEeHUE OMBITA MO TUIAHUPOBAHHIO, OPraHW3alUU U MPOBEACHUIO YUYCHHMUYECKHX
AKCIEPUMEHTOB: YMEHHE HAOII0AATh 32 XOA0M IIpPOIiecca, CAMOCTOSITENIbHO IIPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh 00OOIICHHS W BBIBOABI 1O pE3ylbTaTaM IMPOBEAEHHOTO OIIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIEaHHON padoTe;

Paboroii ¢c nndopmanuei

5) yYMEHUEM BbIOMpaTh,  AHAJIU3UPOBATH 51 WHTEPIPETUPOBATH
nH(}OpPMALIKIO Pa3IMYHBIX BUJOB U (POPM MpECTaBICHUS, OIYIaeMYIO U3 pa3HbIX HICTOYHHUKOB
(Hay4HO-TIOMYJIIpHAs JIMTEpAaTypa XUMUYECKOTO COJAEP KaHMsI, CIIPaBOYHbIE MOCOOUS, pPeCypcChl
WHuTepHeTra); KpUTUYECKU OLIEHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHUIO;

6) YMEHHEM MPUMEHSAThH Pa3IMYHbIE METO/IbI U 3alPOChI IIPU MOUCKE U 0TOOpE MHPOpMAIIUU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHUS YyYEOHBIX M IO3HABATEJIbHBIX
3aJ1a4 OIpeIeIEHHOTO TUIIa; MPUOOPETEHHE OTbITa B 00JIACTH MCTIOIb30BaHMs HH(DOPMAIIMOHHO-

KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIQJEHHE KyJIbTYpOH aKTUBHOTO HCIOIb30BaHUS
pPa3IMYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSTENIBHO BBIOMpPAaTh ONTHUMAJbHYIO  (GOpMy
npeacTaBieHuss MHGOPMAUU M WILTIOCTPUPOBATh pellaeMble 33Ja4d HECJIOKHBIMU CXEMaMU,
IyarpaMmmamu, IpyruMu popmamu rpa@uku ¥ UX KOMOMHAIUSAMU;

7) YMEHHMEM HCII0JIb30BAaTh M aHAIM3UPOBATh B Ipolecce Y4eOHOM M HCCIIe0BATEeIbCKON
NesITeNbHOCTH MH(POPMALIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X035SHCTBA U TpAaHCTIOPTa
Ha COCTOSIHUE OKPYKAIOLEel MPUPOTHOU CPEIbI;

yHI/IBepcaJII)HLIMI/I KOMMYHUKATUBHBIMU JeHCTBUSIMHU

8) YMEHUEM 3aJlaBaTh BOMPOCH (B XOJ€ JMaliora W/WIW JUCKYCCHUH) TO CYIIECTBY
oOcyxknaemMoli TeMbl, (OPMYIHPOBATH CBOM MPEIUIOKCHHUS OTHOCHTEIBHO BBITOJHEHHS
MPEUI0KEHHOH 3a/1a4H;

9) NpUOOpETeHUE  OMbITa MPE3CHTAIlMA  PE3YJbTATOB  BBIMIOJIHEHUS  XUMHYECKOTO
JKCTIIEPUMEHTa (JJa0OPaTOPHOTO OTBITA, JIA0OPATOPHOH PabOTHI MO HCCICAOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MMPOCKTA);

10) 3auHTEpecOBaHHOCTH B  COBMECTHOH CO  CBEPCTHHKAMM  IIO3HABATENbHOM M
UCCIIEIOBATEIILCKOM JICATEIPHOCTH TIPU PEIICHUH BO3HUKAIOIIMX IMPOOJEM Ha OCHOBE y4déTa
OOIIMX WHTEPECOB W COTJIACOBAHMS IMO3UIMKA (0OCYXJIeHUs, 0OOMEH MHECHHUSMH, «MO3TOBBIC
IITYPMBbI», KOOPJAUHAIMSI COBMECTHBIX JICHCTBHIA, OTIPE/ICIICHUE KPUTEPUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U JIp.);

YHnBepca.Hbean PEeryjJsaTuBHbIMHA I[EflCTBPIﬂMPI

11) yMeHHmeM  CaMOCTOATENHHO — ONpEAENATh  LEIH  JeATeIbHOCTH,  IUIAHUPOBAT,
OCYILIECTBISATh, KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JESTENBHOCTD,
BbIOMpaTh Hambonee >hdexkTuBHBIE CMOCOOBI pelleHUs y4eOHBIX M TO3HAaBaTENbHBIX 3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIOKEHHBIH alTOPUTM JEHCTBHIA MpH
BBITIOJTHEHUH 33JJaHH C y4ETOM MOTyYSHHsI HOBBIX 3HAHMI 00 N3yd4aeMbIX 00bEKTaX — BEIIeCTBAX
U pPeaKIusIX; OICHUBATh COOTBETCTBUE MOJIYYEHHOT'O pe3yabTaTa 3asBJICHHOM IIeIH;

12) YMCHHEM HCIIOJB30BATH U AHAJIM3UPOBATH KOHTCKCTEI, MIPCAJIaracMbIC B YCIIOBUU 3aIaHUil.

IIpenmeTrHblie pe3yJIbTaThI



B cocrtaBe mnpenMeTHBIX pe3yiIbTaTOB IO OCBOCHHUIO OO0S3aTENBHOTO COJEPKaHMUS,
YCTaHOBJICHHOTO JIAHHOW MpPHUMEpPHON paboyeil mporpaMmoi, BBIICISIOT: OCBOCHHBIC
oOy4aromMMHUCs Hay4YHbIE 3HAHUS, yYMEHHS M CIOCOOBI JEHCTBMM, CHEU(pHUECKHe s
npeaMeTHON o0macTi «XUMUsS», BHIBI NEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €0
MHTEPIpETANH, TPEoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHSX.

[IpenMeTHble  pe3ynbTaThl MPEJICTaBICHBI IO ToAaM OOy4eHMs] U OTpaKkaroT
c(OPMHUPOBAHHOCTD y OOYHAIOIIUXCS CIEAYIONINX YMEHHIHA:

8 KJIACC

1) packpoieamsb CmblCsl OCHOBHBIX XUMHYCCKUX ITOHSITHM: aToM,

MOJIEKYJa, XUMHYECKHHM DJIEMEHT, MpPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh
(omHOpOIHAS ¥ HEOTHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJICKYJISIpHAsl Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas JOJsi XMMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUH, MOJISIPHBI 00BEM, OKCHUJ, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPUILIATEIBHOCTD,
CTENIEHb OKHUCJICHUS, XUMUUYECKasl peakiusi, KiacCuPukanus peakinuii: peakiuu COCIUHCHUS,
peaKiuu pas3okKEeHUs, PEaKluu 3aMElIeHMs, peakIuu OoOMeHa, 3K30- M SHIOTePMHYECKUE
peaKIuy; TETI0BOM AP PEKT peaKIuu; sIAPO aTOMa, HJIEKTPOHHBIHN CJI0M aTOMa, aTOMHAast OpOUTAIb,
paanyc aroMa, XHMHYECKasi CBSI3b, MOJISIPHAS M HETIOJspHAsi KOBaJCHTHAsI CBSA3b, HOHHAS CBS3b,
WOH, KaTHOH, aHWOH, pPAacTBOp, MaccoBas JOJis BellecTBa (MPOICHTHAS KOHIICHTpAIUs) B
pacTBope;

2) uwirocmpupoeams B3aUMOCBSA3b OCHOBHBIX XUMHWYCCKUX MMOHSITHM (CM.

1. 1) ¥ IpUMEHATH 3TU NOHATHUS [TPU ONUCAHUH BELIECTB U UX MPEBpAIICHUN;

3) ucnonvsosams XMMUYECKYIO CHMBOJIMKY JUIS COCTABJIEHUs (POPMYJT BEIIECTB U YpaBHEHHiA
XUMHUYECKUX PEaKIIHil;

4) onpeodensimb BaJEHTHOCTh aTOMOB DJIEMEHTOB B OHHApHBIX COCIMHECHMSX; CTECIEHBb
OKHCJICHUS DJIEMEHTOB B OWHApHBIX COCIWHEHUSAX; MPUHAIICKHOCTh BEIIECTB K
onpeneaéHHOMY KJIacCy COSAMHEHHUH 110 GopMyJiaM; BU XUMHUECKOU CBSI3H (KOBAJICHTHAS U
HMOHHAs) B HEOPTraHUYECKUX COCTUHEHUSX; 5) packpvieamsb cmulca 11eproamyeckoro 3aKkoHa
. . MenneneeBa: 1EeMOHCTPUPOBATh NOHUMAHHUE NMEPUOAUYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT WX MOJIokeHus B [lepronyeckoii cucteMe; 3aKOHOB COXPaHCHHS
Macchl BEUIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYeHUs, 3aKOHa ABOTaJIpo;
onucvleamyv U xapakmepuzogams TadmuuHyro popmy Ilepuoanyeckoit cucTeMbl XUMHUYECKUX
AIIEMEHTOB: Pa3JINYaTh MOHIATHS «rJaBHAs MOArpymma (Arpymnmna)» U «mo0ouyHas MOArpymnmna
(b-rpymma)», Masbie U OOJBIINE IEPUOJIBI; cOOMmHOCUmMb 0003HAYCHHUSI, KOTOPbIE UMEIOTCS B
tabmune «llepumomnueckas cucrema xumuueckux odnementoB JI. WM. MenpaeneeBay ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMUYECKUX IJIEMEHTOB (COCTaB U 3apsij
s1ipa, 0011ee YHCII0 AIEKTPOHOB U PACIIPEICTICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

6) Kaaccuguyupoeams XUMHUYECKHE 3JEMEHThl; HEOPraHMYeCKHe BELIeCTBA; XUMHUECKUE
peaknuu (1o YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY YD EKTY);

7) xapakmepuzogeamy (onucvlgams) OOIME XUMUYECKHE CBOMCTBA BEILIECTB pa3IMYHbBIX
KJIaCCOB, TOJTBEP)KJasi ONHMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMUYECKUX peaKIIHii;

8) npocHo3Uuposantb CBOIMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX Kauye€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH NPOTCKAHUA XUMHUYCCKUX HpeBpaIJ_[eHI/Iﬁ B PAa3JIMYHBIX YCIIOBUSAX;



9) 8bIYUCAAMb OTHOCUTEIIBHYIO MOJICKYISAPHYIO U MOJIAPHYIO MAacChl BEILECTB; MacCOBYIO
JI0JII0 XUMHUYECKOT0 3JIEMEHTA 110 (popMyIie COeAMHEHNUS; MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE;
IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMHUUYECKOU pEaKIvy;

10) npumensms ocHOBHBIE ONEpPAIMM MBICIMTEIBHON NEATEIBLHOCTH — AHAIU3 U CHHTE3,
CpaBHCHHE, O000OIIECHNEe, CHUCTEMATH3aIUI0, KIACCH(HUKAIUIO, BBISABICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3CH — JUISI I3YUCHHS CBOMCTB BEIIECTB U XHMHYCCKUX PEaKIIHiA; €CTECTBEHHO-
Hay4HbIE METOJbl TO3HaHUs — HaOMIOACHHE, W3MEPEHHE, MOJICIUPOBAHUE, DKCIECPUMEHT
(peanbHBIN U MBICIICHHBIN);

11) credosamp TpaBENAM TOJNB30BAHHA XUMHYECKOH TMOCYIOH ¥ 1a60OpaTOpHBIM
000pyZI0BaHUEM, a TAKKE MPABUIIaM 0OpAaIEeHHs C BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIIUSIMHU
II0 BBIINIOJJHCHUIO J'Ia60paT0pHI>IX XUMHWYCCKHUX OIIBITOB IO TIOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HBIX BEMIECTB (BOJAOPOAA U KUCIOPOa), TPUTOTOBICHUIO PACTBOPOB C OMPEIEIEHHOM
MacCOBOM JI0JIEH pPACTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH M IPOBOJUTh XHMHYECKHE
OKCIICPUMCHTBI 110 PacCliO3HaBaHHUIO PACTBOPOB HIGJ'IO‘IGﬁ U KHCJIOT C MMOMOMIbIO MHIAWKATOPOB
(nmakmyc, penondranenH, METUIOPAHK H JIp.).

9 KJIACC

1) PACKpbI8ams CMbICI OCHOBHBIX XHMHYECKUX TIOHATHN: XUMHUYECCKHH JJIEMEHT, aTOM,
MOJIEKyJla, WOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BaJCHTHOCTH,
AJIEKTPOOTPHUIIATEIILHOCTh, CTECIICHb OKHCIICHHS, XUMHUYECKas peakius, XAMHWYECKas CBS3b,
TEIUTOBOM APQEKT peaKiuu, MOJb, MOJSIPHBIA 00BEM, PACTBOP; IIEKTPOJIUTHI, HEAIEKTPOIIHTHI,
ANIEKTPOJIMTHYECKAs TUCCOIMANNS, PEaKIMd HWOHHOTO OOMEHa, KaTajiu3aTtop, XHMHUYECKOe
paBHOBecue, OOpaTUMble M HEOOpaTHMBIE pEaKIUH, OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC
peaKkiuu, OKHUCIUTENh, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHHE, AJJIOTPOIIHS,
aM(pOTEpPHOCTh, XUMHUYECKast CBSI3b (KOBAJICHTHAs, NOHHAS, METAIUTMYECKAst), KPUCTAJUINIECKAsT
peméTka, KOppo3usi METAJIOB, CIIIABbl; CKOPOCTh XUMHUECKOW PEaKIIuH, MPEIeITHHO TOITyCTUMAs
konnenTpanus (I1/1K) Bemecrsa;

2) wirocmpupoeams B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSTHI (CM.

II. 1) U IIPUMCHATD 3THU IIOHATHUSA ITPHU OIMMCAHHUH BCIICCTB U UX HpeBpaIHCHHfI;

3) UCNOIb306aMb XUMUYECKYIO CUMBOJIUKY JUIS COCTaBIIEHUs (JOPMYIT BELIECTB U ypaBHEHUI
XUMHYECKUX PEaKLIU;

4) onpe()eﬂ}lmb BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHNYCCKHNX 3JICMCHTOB B COCAMHCHUAX
Pa3JIMIHOro cocCraBad, MNPHUHAIC)KHOCTbL BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy COCI[I/IHCHI/Iﬁ 8 (6]
(1)OpMyJ'IaM; BHU] XUMHUYECKOH CBS3H (KOBaJ'IeHTHaH, HOHHAas, MeTaJ'IJ'II/I‘leCKaH) B HCOPraHUYCCKUX
COCAUHCHUAX, 3apsdaJ HMOHa II0 XUMHYECKOH (I)OpMy.]'Ie; XapakKTep CpcAbl B BOAHLIX PACTBOpPAX
HCOPraHU4CCKHUX COCHHHGHHﬁ, THUIL KpHCTaHHH‘IeCKOﬁ peI_HéTKI/I KOHKPETHOI'O BCIICCTBA,

5) packpvieams cmuica llepruoaudeckoro 3akona 1. 1. Menneneesa u J€eMOHCTPUPOBATH €TI0
MIOHUMAHHE: Onucvleams U xapaxmepuzosams TadIMuHyo ¢opmy Ileproauueckoi cucTembl
XUMUYECKUX JIEMEHTOB: pa3jinyarh MOHATHUS «TJaBHas moArpymmna (A-rpymnma)» u «modouHas
noarpynna (b-rpynmna)», mansle u OoJbIINMEe NMEPUOABI; coomHocums 0003HAUEHMSI, KOTOpBIE
UMEIOTCS B MEPUOJUUYECKON TalsuIe, € YHCIOBBIMH XapaKTEPHUCTUKAMHU CTPOEHHUS aTOMOB
XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj A1pa, o0Iiee YnCiIo IEKTPOHOB U paclpeieieHue Uux
T10 AJIEKTPOHHBIM CII0SIM); 00BACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCJUHEHUH B IIpeleiaX MaJbIX IEPUOJOB U TIIABHBIX IOArPYII ¢ YY4ETOM CTPOCHHUS UX
aTOMOB;



6) Kraccuguyuposams XUMHUYECKUE >JIEMEHTbI; HEOPraHMUECKHE BEIIECTBA; XMMUYECKUE
peaknuu (10 YKCITy M COCTaBY yYacTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3P QEKTYy, 1Mo
W3MEHEHUIO CTENIEHEH OKUCIEHUS! XUMUYECKUX DJIEMEHTOB);

7) Xapaxmepuzosamo (onucviéams) oOLME U crenupUUecKue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEIIECTB, MOATBEPKAAsl ONUCAHUE IIPUMEPAMHU MOJIEKYIISIPHBIX M MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

8) CcOCMaeAmb ypaBHEHUS JJIEKTPOJMTUYECKON IUCCOLMALMN KHUCIIOT, IEIOYEH U COJIEH;
MOJIHBIE M COKpalIEHHbIE YpPaBHEHHS pPEaKUMM HOHHOTO OOMEHAa; YypaBHEHHUS peaklui,
MIOATBEPKIAIOIINX CYIIECTBOBAHNE TE€HETHYECKOW CBS3M MEXIYy BEIIECTBAMU PAa3JIMYHBIX
KJIaCCOB;

9) packpoieamsb CYIIHOCTb OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MmoCpeaACTBOM
COCTAaBJICHUSA 3JICKTPOHHOTO OanaHca 3THUX peaKuHﬁ;

10) npocHO3Uposaniob CBOMCTBaA BCHICCTB B 3aBUCHUMOCTU OT HX CTPOCHHA, BO3MOKHOCTHU
MPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX,

11)  ewiuuciambs OTHOCHTENBEHYIO MOJEKYISPHYIO M MOJSPHYIO MAcChl BEIIECTB; MAacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMeHTa 1o GopMysie COSIMHEHUSI; MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE;
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH PEaKIINH;

12)  credosamp TpaBENAM TONB30BAHMA XUMHYECKOH MOCYHOH U 71a00OpaTOpPHBIM
000pyIOBaHUEM, a TAKKE TPABUIIaM 0OpaIeHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIHSIMHA
M0 BBIMOJIHEHUIO Ja0OpaTOPHBIX XHUMHYECKHX OIBITOB MO TIOJIYYEHUIO M COOMpPaHHUIO
ra3000pa3HBIX BEIIECTB (aMMHUaKa U

YTIIEKHUCIIOTO Tasa);

13)  npoeooums peakuum, TMOATBEPIKIAIONINE KAYECTBEHHbIH COCTAB PAa3NUYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM MyTEM XJIOpHUI- OpoMUA-, HOAUI-, KapOoHat-, docdar-, CUIMKAT-,
cyibdar-, TUAPOKCUA-HUOHBI, KATHOHBl AMMOHHMS U HOHBl HU3YyYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PacTBOpax

HCOPraHM4CCKUX BEIICCTB,

14)  npumensms OCHOBHBIE ONEpPAIMH MBICIMTENBLHON NEATEILHOCTH — AHAIN3 M CHHTE3,
cpaBHEeHHE, 0000IIeHIE, CUCTEMATU3AIINIO, BHISIBICHUE TPUYMHHO-CIEICTBEHHBIX CBA3CH — AJs
M3YYEHHUS CBOMCTB BEIIECTB M XMUMHUUECKUX PEaKIUii; eCTECTBEHHO-HAYyYHbIE METO bl TO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJICIUPOBAHNE, SKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).



YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

Xumus. 8 kiacc: yue0. ais obmieoOpazoBarensHbix yupexaenuii / O.C. I'abpuensH. - 3-¢ 3.,
ctpeotut. - M.: [lpoda, 2022. - 286 c.

Xumus. kace: yae0. st oomeoopazoBarenbHbIX yupexkaenuit / O.C. ['abpuensH. - 3-e us.,
ctpeotur. - M.: [lpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

Baeaute

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SlmykoBa A. B. HactonbpHas kHura yuutens.
Xumus. 8 ki1.: Metoauueckoe rocobue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., SmykoBa A. B. Terpanap ans 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. T'abpuensu, O. C. Metoanueckoe nmocodue k yaeouuky O. C. 'abpuensna « XumMus». 8 Kimacc
/ O. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroandeckoe nocooue k yueonuky O. C. ['abpuensna «Xumus». 9 kimace
/ O. C. T'abpuensn. — M. : llpoda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptel K yueouuky O. C. ['abpuensna «Xumust. 8 Kimacey :
MeTtoaudeckoe nocooue / JI. . AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHojornueckue kaptol kK yaeOHuky O. C. 'abpuensna «Xumus. 9 kmaccy :
MeTtoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposibHBIE U TpoBepovHBbIC paboThl K yueOHuKy O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. - M.: [Ipoda, 2022.
JTaHHbIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beeaurtenannsiehttp://www.chemnet.ru ['azera « Xumus» u caift [uis yanrens «5 uny Ha ypok
XUMHH»

http://him.1september.ru Enunas xomnekuus L{OP: [IpenmeTHas xomnekius «XuMHsD
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumusi. Komtekuust Poccuiickoro o6meo0pa3oBaTensHOr0 nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mKoJIbHUKOB IO XUMHUH
http://chem.rusolymp.ru Opranuueckast XUMHsL: SJI€KTPOHHBINA YUEOHUK [UIs CPEHEN MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA yUeOHHK

http://www hemi.nsu.ru OTKpBITBIH KOJIeHK: XUMUSL

http://www.chemistry.ru JlucTaHIIOHHAS OJTMMITHAA IO XUMHH: TEICKOMMYHHUKAI[OHHBIH
00pa3oBaTeNIbHBINA MPOEKT
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