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INOACHUTEJIBHASA 3ATINCKA

Pabouas nmporpamma 1o XuMHH JUIs1 00y4aroIuXcsi 8 KI1accoB cocTaBiieHa Ha ocHoBe TpeGoBaHMH K pe3ysbraram
OCBOCHHMS OCHOBHOH 00pa3oBaTeNbHOW INPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs, NPEICTABICHHBIX B
denepanbHOM TOCYIApCTBEHHOM 00pa3oBaTeNIbHOM CTaHAApTe OCHOBHOI'O OOLIEro 00pa3oBaHMs, C Y4ETOM
pacnpesienéHHBIX 10 KjlaccaM NpoBepseMbIX TpeOOBaHMI K pe3yjbTaTaM OCBOSHHS OCHOBHOH 00pazoBaTeNbHOI
NpOrpaMMbl OCHOBHOTO 00I1ero oOpa3oBaHUsi U AJIEMEHTOB COJEpPXKaHHs, IPEICTABICHHBIX B YHUBEPCAJIbHOM
KonudHKaTOpe N0 XMMHH, a TakKe Ha ocHOBe [IpuMepHO#l mporpaMMbl BOCIIUTaHUS 00YUaIOIIUXCSI TPU TTOJTyYEHUN
OCHOBHOTO o00miero oOpas3oBanus u ¢ yuérom KoHmenmum mnpenogaBaHus ydeOHOro mpeamera «XuUMHA» B
oOpa3zoBaTenpHBIX OpraHm3amusax Poccuiickoit dDexepanny, peann3yiOmAX OCHOBHBIE O00IIe00pa3oBaTEIbHEIC
nporpammsl (yTB. Pemennem Komrernn Munmnpocsemenus Poccun, mpotokon ot 03.12.2019 N I[1K-4BH).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMUSA»

Bxian yueOHoro mpeaMera «XuMUs» B JOCTHKEHHE Lieliell OCHOBHOTO 00Iero oOpa3oBaHMsi 0OYyCIOBIIEH BO
MHOI'OM 3Hau€HHEM XMMHUYECKOH Hayku B IO3HAHHUU 3aKOHOB INPHUPOJBI, B PAa3BUTUH IIPOU3BOAUTEIBHBIX CHII
o01ecTBa ¥ CO3aHNK HOBOH 0a3bl MaTepHaIbHON KYJIbTYPHI.

XMMHS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PacIpOCTPaHMIIa CBOE BIMSHUE Ha Bce 00J1aCTH YETIOBEUECKOTO
CyLIECTBOBaHHMA, 3ajlajla HOBOE BHJCHHME MHUpA, CTaja HEOThEMJIEMBIM KOMIIOHEHTOM MHPOBOH KYJIBTYpHI,
HEOOXOMMBIM YCIIOBHEM XH3HH OOIIECTBAa: 3HAHWE XUMHH CIIY)KAT OCHOBOW It (POPMHPOBAHUS MHUPOBO33PCHUS
YeNIoBeKa, ero MPeCTaBICHUN O MaTepHalbHOM EAMHCTBE MHpPA; BAXKHYIO POJIb UTPAOT (HOpMHUpPYEMbIe XHMHUCH
MPEICTABICHAS O B3aMMOIIPEBPAIICHUSIX YHEPTUH W 00 DBOJIONHMH BEIISCTB B IMPHUPOJE; COBPEMEHHAs XHUMUS
HalpaBJIcHA Ha pCEIICHHE TIO00aJbHBIX TMPOOJIEM YCTOHYMBOTO pa3BUTHS YeJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUIECKOH, TUIIEBON M SKOJIOTHIECKOH Oe30MacHOCTH, TIPOOIIeM 3ApaBOOXPAHEHUS.

B ycnoBusix BO3pacTaroiiero 3Ha4eHUss XMMHUHU B JKHM3HH O0LIECTBA CYNIECTBEHHO IMOBBICHIIACH POJIb XUMHYECKOTO
obpazoBanus. B miaHe conmanu3anyy OHO SIBISIETCS OAHUM U3 YCJIOBHH (POPMUPOBaHMS WHTEIJIEKTA JIMYHOCTU H
FapMOHHMYHOIO €€ pa3BUTUSL.

CoBpeMEHHOMY YEJIOBEKY XHMHYECKHE 3HAHUS HEOOXOIMMBI Ul MPUOOpPETEeHHs OOLICKYJIBTYPHOTO YPOBHS,
TMIO3BOJISIIOILETO YBEPEHHO TPYJHUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBAaTh B MHOIOOOpa3HO KH3HU O0IIEeCTBa,
JUId OCO3HAHMSA Ba)XHOCTU PA3yMHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO M 3IOPOBBIO APYIHX, K OKpY)KarouieH
MIPUPOIHOM Cpenie, A TPAMOTHOTO OBEEHUS TP UCTIOIb30BAHUH PA3IUYHBIX MATEPUATIOB U XUMUYECKUX BEIIECTB
B [TIOBCEITHEBHOM JKU3HH.

Xumudeckoe o0pa3oBaHHE B OCHOBHOW IMKOJNIE SIBISiCTCS Oa30BBIM IO OTHOIICHHIO K CHCTEMe OOIIero
XUMHYECKOTO oOpa3oBaHma. [109TOMy Ha COOTBETCTBYIONIEM €My YPOBHE OHO peallu3yeT MNpPHUCYIIHe o0meMy
XUMHYECKOMY OOpa30BaHHUIO KIIFOUECBBIC IIEHHOCTH, KOTOPBIE OTPAKalOT TOCYAapCTBEHHBIE, OOMICCTBEHHBIC H
WHIUBUAYAIbHBIE MOTPEOHOCTH. DTHUM OIpPENeNsIeTcsl CYNIHOCTh OOIIeH cTpaTernd OOydYeHHs, BOCHHUTAHUS W
pa3BuUTHA 00yJarOMUXCS CPEACTBAMHU YIeOHOTO IIpeaAMeTa « XHUMHUI».

N3yuenue mnpemmera: 1) CrmocoOCTBYeT peaju3aldyd BO3MOXHOCTEH Ui caMOpa3BUTHS U (HOPMHUPOBAHUS
KyJIbTYpBI JINYHOCTH, €€ 0011el U PyHKIMOHAIBHOI IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIILICHUS U
TBOPUECKHX  CIMOCOOHOCTEH  MOAPOCTKOB, HABBHIKOB HMX  CaMOCTOATENbHOW  y4eOHOH  JesTenbHOCTH,
SKCHEPUMEHTAIBHBIX M HCCIEIOBATENbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIOBCEJIHEBHOW XXH3HHM, TaK U B
npoeCCUOHANBHON JESITEIBHOCTH; 3) 3HAKOMHUT CO CHelU(DUKON HAYYHOTO MBIILICHUS, 3aKJIaIbIBACT OCHOBBI
[EIOCTHOTO B3IIAZa HA EIMHCTBO IPHUPOIBI M YEJOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B (POpPMUPOBAHHUH
€CTECTBEHHO-HAyYHOU TPAaMOTHOCTH MOJPOCTKOB; 4) CHOCOOCTBYeT (pOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K
€CTeCTBEHHO-HAyYHBIM 3HAHHSAM, K TMPHPOIC, K UYEIOBEKY, BHOCHT CBOW BKJIAJ B IKOJOTHYECKOE 0Opa3oBaHUE
LIKOJIbHUKOB.

HazBanHble HampaBlieHHsI B OOYYCHUH XUMHUH 00ECIICUNBAIOTCS CICIUPUKON CONEpKAHUS MpeaMeTa, KOTOPBIH
SBIISICTCA TEAArOTHUECKH aJalTHPOBAHHBIM OTpakeHHEM O0a30BONM HAayKW XHMHM Ha ONIpeRelEHHOM »3Tame eé
pa3BUTHSL.

Kypc XxuMuu OCHOBHOM IMIKOJIBI OPHEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMUCS OCHOB HEOPTaHWYECKON XUMHH U
HEKOTOPHIX MOHATUH U CBEACHUIT 00 OTIENbHBIX 00BEKTaX OPraHUYECKONH XUMHUH.

CrpykTypa comepkaHus mpeaMera chopMHUpPOBaHA HA OCHOBE CHCTEMHOTO IOAX0/a K ero nzyuenuto. Conep:xanne
CKJIaBIBAETCSI U3 CHUCTEMBI HOHATHH O XMMHUYECKOM 3JE€MEHTE W BEIIECTBE M CHCTEMBI NMOHATHH O XUMHUYECKOU
peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI 110 NPHUHIMITY HOCIEI0BATEILHOTO PAa3BUTHSI 3HAHUH Ha
OCHOBE TEOPETHUECKUX MPEJICTABICHUNA Pa3HOTO YpPOBHS: aTOMHO-MOJEKYISIPHOTO Y4Y€HHs KaK OCHOBBI BCETrO
ecTecTBO3HaHus, ypoBHs Ilepuonuueckoro 3axona /. 1. MenneneeBa Kak OCHOBHOIO 3aKOHAa XUMUH, YUEHHUS O
CTPOEHMH aTOMa U XMMHUECKOH CBSI3H, TIPEJICTABICHUH 00 3JIEKTPOIIMTHIECKOH INCCOINAIINY BEIIECTB B PACTBOPAX.
Teopernueckue 3HaHMS PAacCMaTPUBAIOTCSI Ha OCHOBE SMIIMPHYECKH IIOJNYYEHHBIX M OCMBICICHHBIX (DaKToOB,
Pa3BHBAIOTCS M1OCIIEOBATEIBLHO OT OJHOTO YPOBHS K JIPYTrOMY, BBITOHSS (QYHKIMH OOBSICHEHHUS U TPOTHO3NPOBAHUS
CBOWCTB, CTPOCHHS ¥ BOZMOXKHOCTEH MPaKTHYECKOTO MPUMEHEHUS W TIOTYIECHUS H3yIaeMbIX BEIIECTB.

Takast opraHu3amus cojepaHusi Kypca CIOCOOCTBYET MPEACTaBICHUI0 XMMHUYECKON COCTABIIAIONMICH HAyYHOU
KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOW MpHpOAbl. TeM camMbIM 00eCHedMBaeTCs BOZMOXKHOCTh (hOPMHUPOBAHUS Y



o0yJaromuxcs MEHHOCTHOTO OTHOIIEHHSI K HAayYHOMY 3HAHHIO M METOJaM ITO3HAHWSA B Hayke. BakHO Taroke
3aMEeTHUTh, 9YTO OCBOCHHE COZICPIKaHUSA Kypca MPOUCXOAUT C MPHUBIICYCHHEM 3HAHWN U3 paHee M3yUCHHBIX KypCOB:
«Oxpyxatommiit Mup», «buonorust. 5—7 xmaccb» n «Pusuka. 7 Kaacey.

HEJHU U3YUYEHUS YYEBHOI'O IIPEJMETA «XUMUWSD»

K HanpaBieHHI0 IepBOCTENEHHON 3HAYMMOCTH NIPH pean3auuy o0pa3oBaTebHbIX QyHKIMI npenmera « XUMUs»
TPaAMIOHHO OTHOCAT (OPMHPOBAaHME 3HAHMH OCHOB XHMHYECKOW HAyKH Kak o00JlacTH COBPEMEHHOTO
€CTECTBO3HAHUSL, IPAKTUYECKOH AEATEIHHOCTH YEIOBEKa M KaK OJJTHOTO M3 KOMIIOHEHTOB MUPOBOH KYJIbTYpHI. 3aa4a
npeaMeTa COCTOUT B ()OPMHUPOBAHUU CHUCTEMBl XMMHUYECKUX 3HAHUH — Ba)KHEHIINX (haKTOB, NOHITHI, 3aKOHOB U
TEOPETHYECKUX IOJI0KEHHUM, JOCTYIHBIX O00OOLICHNI MHUPOBO33PEHYECKOr0 XapakTepa, s3blKa HayKH, 3HAaHUH O
Hay4YHBIX METOJaX M3Y4eHHs BEIECTB M XMMHUYECKHX PEaKLHil, a Takke B (OPMUPOBAHUU M PA3BUTUU YMEHUH U
CIOCOOOB  AEATEIBHOCTH, CBA3aHHBIX C IUIAHUPOBAaHWEM, HAOIMIONCHHEM W TIPOBEICHHEM XHMHYECKOTO
9KCIIEPUMEHTA, COOJIIOICHHEM MTPABIII 0€30IIaCHOTO OOpAIIEHNS C BELIECTBAMHU B TOBCEIHEBHON JKU3HH.

Hapsiny ¢ 3TuM menn w3ydeHHs NpeaMeTa B MpOrpaMMe yYTOYHEHBI M CKOPPEKTHPOBAHBI C YUETOM HOBBIX
MIPHOPUTETOB B CHCTEME OCHOBHOTO 00miero oOpa3oBanms. Ceromgas B 00pa3oBaHHH 0c000 3HAYMMOHN IPU3HAETCS
HaNpaBIEHHOCTh OOy4YCHHS Ha Pa3BUTHE W CaMOpa3BUTHE JWYHOCTH, (popmMupoBaHMe e MHTEIUIEKTa M OOmIeH
KynbTypbl. O0yueHHe YMEHUIO YUUTHCS M MIPOJOJDKATh CBOE 00pa3oBaHUE CaMOCTOSITEIFHO CTAHOBHUTCSI OJHON M3
BOXHEHIINX (YHKIHMH y4eOHBIX TPEIMETOB.

B cBs13u ¢ 3TUM TP M3YyUYEHHH MPEeJMEeTa B OCHOBHOM IIKOJIE TOMUHHPYIOIEe 3HaUeHHE NPUOOPEIH TaKhe LEeIH,
Kak:

- (opMHpOBaHHE HWHTEJUIEKTYaIbHO pa3BUTOI JHMYHOCTH, TOTOBOW K CaMOOOpa30BaHHUIO, COTPYIHHYECTBY,
CaMOCTOSATENIPHOMY IIPUHSITHIO PEIICHHUH, CIIOCOOHOM afanTHPOBATHCS K OBICTPO MEHSAIOLINMCS yCIOBHAM JKU3HM;

- HaNpaBJIEHHOCTh 00YYEHHs HA CHCTEMaTHIEeCKOE NPHOOIICHNE YIaIIUXCsl K CaMOCTOSTEIbHON TIO3HABATEILHOM
JeATEIIFHOCTH, HAYYHBIM METOAaM ITO3HaHU, (OPMHUPYIOIINM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHU;

- o0ecricueHHE YCIIOBHH, CIIOCOOCTBYIONIMX TPHOOPETEHNIO OOYYalOIIMMHUCSA OIBITa Pa3HOOOpa3HOM
JEATCIIBHOCTH, IIO3HAHHWS W CAaMOINO3HAHMS, KIIIOUYEBBIX HABBIKOB (KIIIOUEBBIX KOMIETEHIMH), HMEIOIINX
YHUBEPCAJIIbHOC 3HAUCHUC JIA PA3JIMYHBIX BUAOB ACATCIBHOCTHU,

(dhopMupoBaHre YMEHUI OOBSICHATH U OIICHUBATH SBJICHUS OKPY)KAIOILIETO MHpa HA OCHOBAHWH 3HAHHI U OIIBITA,
TMOJYYCHHBIX IPHU U3YyYCHUUN XUMUU,

(dhopMupoBaHue y 00yJarONUXCs TYMAHUCTHYSCKUX OTHOIICHUH, MOHUMAHUSI ICHHOCTH XUMUYCCKUX 3HAHHUM IS
BBIPA0OTKH 3KOJIOTMYECKHU 1[eJIECO00Pa3HOro MOBEICHUsS B OBITY U TPYIOBOW NEATENLHOCTH B LIENSX COXPAHEHHS
CBOETO 37J0POBbs U OKPYKAIOLIECH IPUPOAHON CPEbL;

pa3sBUTHE MOTHBAIMU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCHHMTAHHIO Ha OCHOBE YCBOCHHS
00IIIeuesIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(MIIS W HaNpaBICHHOCTH IalbHEHIIETO
00y4YeHHS.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

IlepBoHayaJbLHbIE XUMHYECKHe TIOHSATHS

IIpenmer xumuu. Poss xuMun B )kU3HH denoBeka. Tema u BemecTBa. Pu3nyeckue CBOWCTBA BEIIECTB. ATperaTHoe
cocTosiHUE BemecTB. IIoHATHE 0 METOAax MO3HAHUS B XMMUHU. XUMHUS B CHCTeMe HayK. UHCThIEe BEIIECTBA U CMECH.
CrocoObI pa3enenus cMecei.

ATOMBI M MOJIEKYJTBI. XIMHYECKHE 37IeMEHTHI. CHMBOJIBI XMMUYECKUX 3JIeMEeHTOB. [IpOCThIe U CII0XKHbIE BeIeCTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumndeckas popmyisa. BaleHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTB.
OtHocuTenbHas aroMHasi Macca. OTHOCHTENbHAs: MOJNEKyJIsIpHas Macca. MaccoBast 1oJIsl XUMHYECKOTO 2JIEMEHTa B
COEJMHEHUH.

dusnueckre U XMMUYECKHE SIBICHUs. XUMHUYECKas peakys U €€ MpU3HaKU. 3aKOH COXPAHEHHs MacChl BEIIECTB.
Xumnaeckue ypaBHeHHs. Kiaccudukarust XUMIUECKUX PeakIuid (COSANHEHNS, Pa3IoKEHHs, 3aMEIIEeHHs, 0OOMEHa).

XUMHUYECKUI 3KCIEpUMEHT: 3HAaKOMCTBO C XMMHYECKOIl MOCYyHoH, ¢ mpaBmwiaMu paboTsl B J1aOOpaTOPUU H
nprémMamMu obpamieHus ¢ 1abopaTOPHBIM 00OPYIOBAaHHWEM; W3yUEHHE W ONHMCAaHHE (U3MUECKUX CBOMCTB 00pas3IoB
HEOpPraHMYECKUX BEIeCTB; HaOMo1eHe (GU3NIecKuX (TIIaBJICHHE BOCKa, TasHIE JIbJja, PAaCTHPAHHE caxapa B CTYIIKE,
KHTICHHUE W KOH/ICHCAIINS BOBI) M XUMHYECKHX (TOpPEHHE CBEYH, TPOKATIMBAHNE METHOM TPOBOJIOKH, B3aMOACHCTBHE
Mela ¢ KUCJIOTOW) SABJICHUH, HAOJI0AeHNE U ONMCAaHNE TPU3HAKOB MPOTEKAHUS XHMHUYECKUX Peaknuil (pa3iokeHne
caxapa, B3anMO/JIeHCTBHE CEpHON KHCIOTHI C XJIOpHIOoM Oapus, paznoxenne ruapokcuna mean(ll) mpu marpeBanmm,
B3auMo/ieiicTBUE kene3a ¢ pactBopoM conu Menu(ll)); m3yueHue crnocoOOB paszeneHus cMeced (C MOMOIIBIO
MarHura, QUiIbTpOBaHHUE, BBIIAPUBAHKE, JUCTHILIAMS, XpoMarorpadus), IpOBEAECHHE OYUCTKH TIOBAPEHHOMN COJIH;
HaOJII0IeHNE U OIIMCaHNE PE3YJIbTATOB IIPOBEJICHNUS OIIbITa, HIUTIOCTPUPYIOIIEr0 3aKOH COXPAaHEHHUs MAaCChl; CO3/JaHUE
MoJieniel MOJIeKYI (ILIapOCTEePKHEBHIX).

BaxHelinne npeAcTaBUTeIH HEOPTAaHUYECKHX BellleCTB



Bo3myx — cmech razos. CocraB Bo3nyxa. Kucnopon — snemeHT u npoctoe BemecTBo. Haxoxaenue kucinopona
B Mpupoje, pu3ndeckne u XuMUIeckre cBoicTBa (peakiuu roperns). Oxcunsl. [Ipumenenne kucmopoaa. CriocoObt
MONy4YeHHsI KHCIOpoJa B JIabopaTopuu M HpOMBINUICHHOCTH. KpyroBopor kmcimopoxa B mpupoxme. O30H —
JUTOTPOITHAS MOIU(PHKALUS KACIOPOAA.

TennoBoit 3pdexT XUMHIECKOH peakuny, TEPMOXUMHUIECKHE ypaBHEHHSA, 9K30- M SHIOTCPMHUYECKUE PEaKIHH.
TommmBo: yroas n MeTaH. 3arpsA3HEHNE BO3/AyXa, yCHIICHHE MAPHUKOBOTO 3(h(heKTa, pa3pymeHne 030HOBOTO CIIOSI.

Bonmopon — snemeHT u npoctoe BemiecTBo. HaxokJeHne Bojopoja B MpHPOAe, GpHU3NYECKHUEe W XUMUYECKHE
CBOMCTBa, MPUMEHEHUE, CIIOCOOBI MosTyueHust. KUcIoThl U comu.

KonmuectBo BemectBa. Monb. MomsipHass macca. 3akoH ABoraapo. MomsipHelii 00bEM ra3oB. Pacuérel mo
XUMHYECKUM yPaBHEHHUSIM.

dusnueckue cBoiicTBa Boabl. Bona kxak pactBopureins. PacTBopsl. HacklllieHHbIE U HEHACHIIIEHHBIE PAaCTBOPEI.
PactBopuMocCTh BemecTs B Bojie.MaccoBast 07151 BEIleCTBa B pacTBOpe. XUMU4eckue cBoiicTBa BoAbl. OCHOBaHUS.
Pons pacTBOpOB B IpHpOJE W B KU3HHU YenoBeka. KpyroBopoT BoAbI B HpHpOZE. 3arpsA3HEHUE NPHPOIHBIX BOJ,.
OxpaHa 1 0YNCTKA IPUPOAHBIX BO.

Knaccupukamus Heoprammdecknx coenuHeHuil. Oxcumel. Kiaccnpumkamuss OKcHIOB:  cosieo0pasyromue
(ocHOBHBIC, KHCIOTHBIE, aM(OTepHBIE) W HecoleoOpasyromue. HoMmeHKkimaTypa OKCHIOB (MEXIyHapomHas H
TpuBHaNbHAsN). OU3NUECKNE U XUMHUYECKUE CBOMCTBA OKCHIOB. [loydeHne okCHIoB.

OcuoBannsa. Knaccndukanus ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBaHUA. HOMEHKIaTypa OCHOBaHUM
(MexxnyHapoaHas U TpuBHaidbHasH). Pusnyeckue ¥ XMMHUYECKHE CBOWCTBA OCHOBaHUM. [lomydyeHne ocHOBaHUH.

Kucnorsl. Kinaccudukanus kucnor. HomeHknatypa KUCIOT (MEXIyHapoaHas M TpuBHaibHast). Ouznueckue u
XUMUYECKHE cBOMcTBa KUCIOT. Psan aktuBHOcTH MeTaioB H. H. bekeroBa. [lonyuenue kucior.

Comu. Homenknatypa cosiell (MeXayHapoaHas U TpuBUaibHas). Ousnueckue M XMMHUECKHE CBOMCTBA COJEH.
Ilonyuenue coneil.

I'eHeTHueckas cBA3b MEXIy KIIACCAMU HEOPTaHUYECKHUX COCTUHEHUI.

XUMUYECKUN SKCIEPHUMEHT: Ka4eCTBEHHOE OIpeleNICHHE COAEpKaHMsA KHCIOPOAA B BO3AYyXeE; IOJIyYeHHE,
cobupaHue, paclio3HaBaHNE U U3YYCHNE CBOWCTB KUCIOPOAa; HAOIIOJCHNE B3aNMOACHCTBHS BEIIECTB C KUCIOPOIOM
Y yCJIOBHSI BOSHUKHOBEHUS U ITPEKPAIIECHHS TOpeHus (IT0kapa); 03HaKOMJICHHE ¢ 00pa3aMy OKCHIOB M OIIHCAHHUE HX
CBOWCTB; IIOJNlydeHHE, COOMpaHWE, PACIO3HABAHHE W H3yYCHHE CBOWCTB BOJOpoAa (TOpeHHE); B3aHMOJCHCTBHE
Bojopoza ¢ okcupoM Menu(Il) (BO3MOKHO HCIOJIB30BaHHE BHICOMATEPHANIOB); HAOIIOAEHHE OOpa3loOB BEIIECTB
KOJIN4EeCTBOM | MOJb; HCCIEOBaHHE OCOOEHHOCTEH pAacTBOPEHMs BELIECTB C Pa3lIMYHOIl pPacTBOPUMOCTEHIO;
IIPUTrOTOBJICHUE PACTBOPOB C OIPEIEIEHHON MACCOBOM 10JIEH PACTBOPEHHOIO BELIECTBA; B3aUMOJCHUCTBUE BOJBI C
MeTajulaMH (HaTpHueM U KanbliieM) (BO3MOXKHO HCII0JIb30BaHHUE BHICOMATEPHAIIOB); OIIpe/IeNIeHIe PACTBOPOB KUCIOT
W 1IEJOYeH C MOMOIIBI0 MHIMKATOPOB; HCCIIEOBaHNE 00pa3l0oB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB;
Ha6J’IIOZ[eHI/IC N3MCHCHUA OKpACKU HHAUKATOPOB B paCTBOpax KHUCJIOT U HICJ'IO’-ICFI; N3Yy4YCHUC B3aHMOZ[eI>iCTBPIH OKCHuaa
Mmeau(Il) c pacTBOpoM cepHOM KHCIOTHI, KUCIOT ¢ METaJIaMU, peakuil HeWTpaIu3auy; MoJIyYeHHe HepacTBOPUMBIX
OCHOBAHHUH, BBITECHEHUE OJHOI0 METAllla APYTUM U3 pacTBOPA COJIM; PEIIEHHE SKCIIEPUMEHTANBHBIX 33134 110 TeEMe
«Bakneilue Kiaccbl HEOPraHUYECKUX COSTMHEHUID.

Hepuoanuecknii 3akoH u Ilepuonnyeckas cucrema xummuuyeckux 3jiemeHToB . . MengeneeBa. CTpoeHue
aTOMOB. XMMH4YeCKaf CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIUU

[epBbIe HONBITKY KJIAaCCU(PHUKALNH XMMUIECKHIX 3JIEMEHTOB. [I0OHATHE O TpyIIax CXOAHBIX 3JIEMEHTOB (IEJIOYHbIC
Y IEJI0YHO3EMENbHBIE METaJUIbI, TAJIOTEHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEpPHBIE OKCHIBI
N TUAPOKCUIBI.

Ilepuoguueckuii  3akoH. Ilepuomuueckass cucrema xumuueckux onemeHros [JI. WM. Menneneesa.
Koporkonepuonnast u jaiauHHOonepuonHas ¢opmbl [lepuoandeckoll CHUCTEMbl XUMHYECKUX dyeMeHTOB [l.
W. Menneneesa. Ilepuonel u rpynnel. QU3NYECKUR CMBICH MOPSIKOBOIO HOMEpPA, HOMEPOB NEPUOJA U TPYIIILI
3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sijep. M3oTombl. DnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEeK aTOMOB
nepBbix 20 xuMuueckux saemMeHToB Ilepuoanueckoil cucremel 1. Y. MenneneeBa. XapakTepucTuka XUMAYECKOTO
3JIeMEeHTa 1o ero noJyioxkeHuto B [lepuoguueckoit cucreme . Y. Menzaeneesa.

3aKOHOMEPHOCTH W3MEHEHHs pajuyca aTOMOB XMMHYECKHX DJIEMEHTOB, METAIUIMYECKHX M HEMETAIUIMYECKHX
CBOWCTB IO TpynnaMm M nepuogaM. 3HadeHue Ilepnonuueckoro 3akoHa u Ilepuoguueckoi CHCTEMBI XUMUYECKUX
SJIEMEHTOB A1l pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U rpaX1aHUH.

Xummdeckasi cBs3b. KoBasieHTHas (TOJIIpHAs M HEMOJIIPHAs) CBA3b. DJIEKTPOOTPHIATEIFHOCTh XUMHUYECKUX
371eMeHTOB. MloHHas CBsI3b.

Crenenp okuciieHus:. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE peakuun. Hpoueccm OKHCJICHHSA W BOCCTAHOBJICHHA.
OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMIYECKUI IKCTIEPUMEHT: H3y4eHHe 00pa3IloB BEUIECTB METAIJIOB 1 HEMETAIJIOB; B3aUMOJCHCTBIE THAPOKCHIA
IIMHKa C pacCTBOpaMH KHCJIOT U IL[CHO‘Ieﬁ; MPOBCACHUE OIIBITOB, HUIFOCTPUPYIOINUX IMPUMEPBI OKHUCIIUTCIBHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi (TOpEHUE, peaKny Pa3ioKeHUsl, COeTUHEHMS).

MesknpeaMeTHbIE CBSA3H

Peanuzanus MexnpenMeTHBIX CBSI3€l NMPU M3y4EHHH XMMUHU B § KJIACCE OCYILECTBIISIETCS Yepe3 HCIOIb30BAHUE
KaK OOIIMX €CTeCTBEeHHO-HAYYHBIX MMOHATHH, TaK ¥ HOHSTHH, SBJISIOMINXCSI CHCTEMHBIMU JUTS OT/IEJIBHBIX TIPEIMETOB
€CTECTBEHHO-HAyYHOTO IIHKJIA.



OO0mume ecTecTBEHHO-HAay4YHble MOHATHA: HaydHbId (akT, THIOTe3a, TEOpHUs, 3aKOH, AaHalu3, CHHTE3,
KJIaccu(uKanys, IepuoANIHOCTh, HAOIIOJCHUE, IKCIICPIMEHT, MOJICIMPOBaHUE, H3MEPEHUE, MOJICTIb, SBIICHHUE.

dusmka: MaTepus, aToM, dIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKIHI, M30TOIBI, PaAHOaKTHBHOCTb, MOJEKYJIa,
UIEKTPUYCCKHI 3aps], BEIIECTBO, Tel0, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (GM3HYECKHE BEIHYHHEL,
S IMHULIBI I3MEPEHNUs, KOCMOC, IUIaHeTh, 3BE3b1, COoNHIIE.

Buonorus: gorocunres, nprxanue, onocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE ITOPOJBI, TOJIE3HBIE MCKOMAeMbIe, TOIUINBO, BOJHBIC

pecypchl.

IIVTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

W3yyenne xumun B 8 Kiacce HaIlPaBIEHO Ha JOCTH)KEHHE OOYYaroIIMMUCS JIMYHOCTHBIX, METAIIPEAMETHBIX U
MPEAMETHBIX PE3YJIbTATOB OCBOCHHS YIEOHOTO IpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JImYHOCTHBIE Pe3yabTAaThl OCBOCHHUS IPOTPaMMbI OCHOBHOTO O0IIETO 00pa30BaHMs JOCTHTAIOTCS B X0A€ 00ydeHNS
XMMHUH B €IMHCTBE y4eOHOI M BOCIHTATEIbHON NesrensHOCTH OpraHu3aniy B COOTBETCTBHH C TPAAWUIMOHHBIMHU
POCCHHCKMMH COLMOKYIbTYPHBIMH H JTyXOBHO-HPaBCTBEHHBIMH [IEHHOCTSIMH, IPUHSATHIMH B OOLIIECTBE NPaBUIIaMH U
HOPMaMH HOBEJICHHS M CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3AINN 00yYaronuXcsl.

JIn4HOCTHBIE PE3yJIBTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIE B YaCTH:

IIaTproTHYecKoro BOCHUTAHUSA

1) IEHHOCTHOTO OTHOWICHUS K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HAacCIEIHIo,
MOHMMAaHHMs 3HAYCHUS] XUMHUYECKOH HayKH B KM3HU COBPEMEHHOTO OOLIECTBA, CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM
nH(popManuel 0 MepeoBbIX JOCTIKECHHUIX U OTKPBHITHAX MUPOBOH M OTEUECTBEHHON XNMHH, 3aNHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUAX 00 yCTpOWCTBE MHpa U 0OIIECTBa;

I'paxaanckoro BocnuTaHust

2) TpencTaBIEHHWS O COLMAIBHBIX HOpPMax M TIPaBWIAX MEXIIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHKATHBHOIN KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, YaeOHO-HCCIEeI0BAaTENbCKON, TBOPUECKOI U IPYTHX
BUJIaX JIESTENBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESTENbHOCTH IPH BBINOJHEHUH Y4EOHBIX,
TMO3HABATCIbHBIX 3aJa4, BBIITOJIHCHUN XUMHNYCCKUX SKCIEPHUMCHTOB, CO3JIaHUU y‘I€6HLIX IMPOCKTOB, CTPCMJICHUSA K
B3aMMOITIOHMMAHUIO W B3aMMOIIOMONIW B MPOLCCCE 3TOM yqe6H0171 JACATCIBbHOCTHU, T'OTOBHOCTH OLICHHUBATH CBOE
TMOBEACHUEC U TMOCTYIKHU CBOUX TOBapHHIEﬁ C IMO3UIIMHU HPABCTBECHHBLIX U IMPABOBBIX HOPM C y‘-IéTOM OCO3HaHUus
MOCJIEACTBUM ITOCTYIIKOB;

IleHHOCTH HAYYHOT0 NO3HAHMA

3) MHPOBO33pEHYECKUX MPEACTABICHNI O BEIIECTBE M XMMUYECKOH PEakIii, COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO DPAa3BHTHS HAayKH M COCTABJIIOIIMX OCHOBY [UISi MOHMMAaHHS CYIIHOCTH HAay4YHOW KapTHUHBI MHpa;
MPE/ICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOIBI, B3AUMOCBSI3SIX YeJIOBEKa C MPUPOIHON Ccperioi,
0 POJIM XMMHUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENIbHBIX MOTHBOB, HAIPaBJICHHBIX HA IIOJydCHHE HOBBIX 3HAHUHM 1O XMMHH, HEOOXOIMMBIX IS
00BsCHEHUs HAaOII0JaeMBIX IPOLIECCOB M SIBICHUH;

5) mo3HaBaTeNbHON, MHPOPMAIIMOHHOW M YUTATENLCKOH KYJNbTYpPHI, B TOM YHWCJIC€ HAaBBIKOB CaMOCTOSITENILHOM
paboThl ¢ y4eOHBIMH TEKCTaMM, CIPAaBOYHON JHUTEpaTypol, JOCTYNHBIMH TEXHHYECKUMH CPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTHH;

6) MHTEepeca K 0OYYEHHIO W TO3HAHUIO, JH0003HATENILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaM000pa30BaHUIo,
MPOEKTHOM U MCCIIeI0BATENLCKOM NeSTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBICHHOCTH M YPOBHs OOy4eHUs B
JanbHEHIIEM;

®opMHupOBaHHUS KYJbTYPbI 310POBbSI

7) oco3HaHUsI IIEHHOCTH XM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370pOBbIO, YCTAHOBKH Ha 3/10pOBBIN 00pa3
JKM3HU, OCO3HAHUS TOCIIEICTBUI M HEPHUSITUS BPEIHBIX IPUBBIYEK (YITOTPEOISHNUS alIKOT OIS, HAPKOTHKOB, KYPEHHS),
HEOOXO0MMOCTH COOIIIOAEHUS TpaBHi O€30MacHOCTH HPH OOpAINEHWH C XMMHYECKMMH BEIIeCTBaMH B OBITY H
peanbHON JKU3HM;

TpynoBoro BocnuTaHus

8) nHTEepeca K MpakTUIeCKOMY H3yUeHHIO TPodeccrii U TpyAa pa3InyHOTO POJia, yBOXKEHHUE K TPYLY U pe3yIbTaTaM
pr}]OBOﬁ JACATCIBHOCTH, B TOM YHCJIE HA OCHOBE NPUMCHECHUA ITPEIMETHBIX 3HAHWM 10 XHMHH, OCO3HAHHOI'O BBI60pa
WHINBUAYAIFHOW TPAaeKTOPHH MPOJOIDKEHHUS 00pa30BaHUS C YUIETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH; YCIENIHOH Mpo(ecCHOHAIBHONW NEeSTETbHOCTH W Pa3BUTHSA
HEO0OXOJUMBIX YMEHUH; TOTOBHOCTh aIallTUPOBATLCS B IPO(HECCHOHATILHON Cpelie;

IKOJOrH4eCKOro BOCIUTAHUS

9) SKOJOTMYECKH MLIENIeCOO00pa3HOr0 OTHOIICHMS K TNPHPOAE KaK HMCTOYHUKY JKM3HHM Ha 3emile, OCHOBE €€
CYIIECTBOBAHUS, IIOHUMAHUs IIEHHOCTH 370pPOBOTO M 0€30MacHOro o0pasa >KW3HH, OTBETCTBEHHOTO OTHOIIEHMS K



coOCcTBEHHOMY (PH3UYECKOMY U TICUXHYECKOMY 3J0POBBIO, OCO3HAHHS IIEHHOCTH COOJIIOICHUS MPaBUII 0€3011aCHOTO
MIOBEJICHUS IIPH paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIMIX, YTPOXKAIOIINX 3I0POBHIO U )KU3HH JTIOJICH;

10) cocoOHOCTH TMPUMEHSTH 3HAHWSA, MOJydaeMble NPHU M3YYCHWH XMMHWH, UL PEIICHUsS 3ajad, CBS3aHHBIX C
OKpY’Kalomeld MPHUPOJHON Cpeloi, MOBBIIICHHUS YPOBHS JKOJIOTMYECKOH KYIBTYPHI, OCO3HAHUS TJI00AIEHOTO
XapakTepa 3KOJIOTHIECKHX MPOOJIeM U IMyTeH NX PEemIeHHsI IOCPEICTBOM METOIOB XHMUH;

11) 5KONOTHYECKOTO MEIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IIO3HABATEIHHOH, KOMMYHHKATHBHOW WU
COLIMAIbHOM TIPaKTHUKE.

METANPEJIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeqMeTHBIX pPE3YJbTATOB BBIICISAIOT 3HAYUMbIE JUIi (OPMHPOBAHHMS MHPOBO33PEHUS
o0leHayYHbIe TIOHATHS (3aKOH, TEOPUs, IPUHIINIIL, THIIOTe3a, (pakT, cucTeMa, IPOLecc, IKCIIEPUMEHT U JIp. ), KOTOpbIe
UCTIONB3YIOTCA B €CTECTBEHHO-HAYIHBIX y4EOHBIX NMPEIMETax M MO3BOJIIOT HA OCHOBE 3HAHUI U3 9THX IPEIMETOB
(opMHpOBaTh TNPEACTaBICHHE O LEJIOCTHON HAaydYHOW KapTHHE MHpa, M YHUBEpPCAIbHBIC YYEOHBIC ICHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIC, PETYJIATHBHBIE), KOTOpBIE OOCCIICUYMBAIOT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOATEPHOMY IIAHMPOBAHUIO M OCYILIECTBICHHUIO YI€OHON AEATCIHHOCTH.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHUS 00pa30BaTeNbHONH MPOrpaMMBI 0 XHMHH OTPAXAIOT OBJAICHHUCE
YHHUBEPCAJIbHBIMH [103HABATENBHBIMU AEUCTBUSMHU, B TOM YHCIIE:

Ba3oBbIMH JIOTHYECKHMU 1CHCTBHAMH

1) yMeHHeM HCIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHWI: DPacKphIBaTh CMBICIH
XMUMUYECKHUX MOHATUH (BBIAENATh UX XapaKTepHbIE IPU3HAKH, YCTaHABIUBATh B3aUMOCBS3b C APYTHMHU MOHATHAMN),
UCIIONIb30BaTh TOHSATHUS JJIsl OOBSCHEHUs! OTACNBHBIX (haKTOB U SIBICHHI; BHIOMpATh OCHOBAHMS M KPUTEPHUHU IS
KiIaccU(UKAMM XMMUYECKHX BEIIECTB M XUMHYECKUX PEaKlMi; yCTaHaBIMBATh HMPUYMHHO-CIICACTBEHHBIE CBSI3U
MEXAYy OOBEKTaMM W3YUYCHHS; CTPOHUTH JIOTHIECKUE PAacCyXICHUS (MHIYKTUBHBIC, ACAYKTHBHBIC, 10 AHAJIOTUH);
JIeTIaTh BBIBOZBI U 3aKJIFOUCHIS;

2) yMEHHEM TNPHUMEHATh B INPOIECCEe MO3HAHMA MOHATHA (TPEIMETHBIE M METalpeIMETHbIC), CHMBOINYECKHUE
(3HAKOBBIE) MOJEINH, WCIOJIb3YEMbIE B XHMHUH, NMPEoOPa3OBBIBATH HIMPOKO NMPHUMEHSEMBIE B XHMHH MOJICIbHBIC
MPE/ICTABICHUS — XUMHYECKUI 3HAaK (CHMBOJ 3JIEMEHTA), XUMUUecKast popMysa U ypaBHEHNE XUMHYECKOH peaknu
— TpH peIIeHHN Y4eOHO-TIO3HABATENBHBIX 3aJad; C Y4ETOM ITHX MOAEIBHBIX MPEACTABICHUH BBIABIATH U
XapaKTepH30BaTh CYIECTBEHHBIC IPH3HAKH H3y4aeMbIX 00bEKTOB — XUMHYECKHUX BEIIECTB U XUMHUCCKUX PEaKITHii;
BBISBIIATH OOIME 3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIE CBSI3M M IPOTUBOPEYMS B M3Y4aeMBIX Ipolieccax U
SBJICHUAX; NpeasiaraTh KPUTEPUU IS BBIIBICHUS ATUX 3aKOHOMEPHOCTEH M IPOTHUBOPEYHI; CaMOCTOSATEIBHO
BBIOMpATh CcHOCO0 pelleHHs: yueOHOW 3ajaur (CpaBHUBATH HECKOJIBKO BapHAaHTOB pELICHUs, BHIOMpaTh HanbOosee
MOIXOIAIINN C yUETOM CaMOCTOSITETIbHO BBIACICHHBIX KPUTEPHEB);

BazoBbIiMHE HCCIIEA0BATEIBCKUMH ACHCTBUSAMH

3) yMeHHEeM HCIIOIb30BaTh IOCTABJICHHBIE BOMPOCH B KaueCTBE WHCTPYMEHTA MO3HAHMS, a TAaK)KE B KauecTBE
OCHOBBI 7151 (HOPMHUPOBAHUS THITOTE3BI IO TPOBEPKE NMPABMIIHOCTH BBICKa3bIBAEMBIX CY K/ICHHH;

4) npuoOpeTeHue OIbITa MO TNIAHUPOBAHHUIO, OPTaHN3AIMHU 1 MPOBEJICHHUIO YIEHHUYECKHUX IKCIIEPUMEHTOB: YMEHHUE
HaOJII0AaTh 3a XO0M IPOLEcca, CAMOCTOSTEIFHO POrHO3UPOBATh €ro pe3yibTaT, (JOpMYyJIHpOBaTh 00OOIICHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIIEIOBAHMS, COCTABIIATh OTUET O MpPOJIeNIaHHON padoTe;

Padoroii ¢ nuHdopmanuei

5) ymeHueM BBIOMpATh, AHAIM3UPOBATh U WHTEPIPETHPOBATH HMH(POPMAIMIO PA3IMYHBIX BHUAOB M (HOPM
MPECTaBICHNUS, TOTyYaeMyI0 U3 Pa3HbIX HCTOYHHKOB (HAyYHO-MOITyJISIPHAS JIUTEpaTypa XUMHYIECKOTO COAEPIKAHUS,
CIpaBOYHBIE TOCOOMS, pecypchl VHTepHeTa); KPUTHYECKH OLIEHHBATh IPOTHBOPEUYMBYIO U HEIOCTOBEPHYIO
HHPOPMALIHUIO;

6) yMEHHEM NPUMEHATh Pa3JIMYHbIE METO/IBI U 3aIPOCHI IIPH MOUCKE U 0TOOpe NH(POPMAIMH M COOTBETCTBYIOIINX
JIAaHHBIX, HEOOXOANMBIX UISl BBIITOJHEHHS YUEOHBIX M ITO3HABATEIbHBIX 3a/1ad ONpeAeEHHOTO THIA; TPHOOpEeTeHNE
ombplTa B O0OJACTH MCIIOIB30BaHMS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBIAJCHHE KYJIbTYypOi
AKTHBHOTO HCIOJb30BaHMS Pa3IMYHBIX MOUCKOBBIX CHCTEM; CaMOCTOSTENIBLHO BBHIOMPATh ONTHMAIBHYIO (GOpMy
NpEe/CTaBICHUS. MHPOpPMANMU M HWUIIOCTPHPOBATh pEIIAeMble 3a7add HECIOKHBIMH CXEMaMH, AuarpamMMamH,
npyrumu popMamu rpaduKu 1 ©X KOMOWHAIIASMUY;

7) YMEHMEM HCIIOJIb30BaTh W aHAIM3UPOBATH B IIpOIlecce Y4eOHOH M HCCIIeNOBATENBCKOM JEeSTeNbHOCTH
MHQOPMALMIO O BIMSHUH NPOMBIIUIEHHOCTH, CEIbCKOTO XO34HCTBA M TPAHCIOPTa HA COCTOSHHE OKpPY’KarolleH
IIPUPOJIHOM Cpenbl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH e CTBUSIMH

8) ymeHmeMm 3amaBaTh BONPOCH (B XOA€ AMANOra W/IIM JUCKYCCHH) IO CYIIECTBY OOCYXTaeMOW TEMBI,
(hopMyIHPOBATH CBOM MPEAJTIOKEHNS OTHOCHTEIIFHO BBHIITOJIHEHHS MPEIOKEHHOH 3a/1a9H;

9) npuoOpeTeHue OIbITa NPE3CHTAIIMN PE3YJIBTATOB BBIIIOJIHEHHS XUMHYECKOTO 3KCIIEPUMEHTa (J1abopaToOpHOTO
OTIBITa, JJAOOPATOPHOI PabOTHI 10 UCCIIEOBAHHIO CBOMCTB BELIECTB, yIEOHOTO MPOEKTA);

10) 3anHTEPECOBAaHHOCTH B COBMECTHON CO CBEPCTHHKAMU II03HABATEIILHOM M MCCIIEI0BATENbCKON AESTEIbHOCTH
NP pELIEHNH BO3HUKAIOIIMX IPOOJIeM Ha OCHOBE Y4éTa O0IIMX HHTEPECOB U COTIIACOBAHUS MO3ULIMHA (00CyXKICHN,
00MEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAMHAIMS COBMECTHBIX JIEHCTBHH, OIIPeieIeHIe KPUTEPHEB 10 OLICHKE
Ka4yecTBa BBIIIOJIHEHHON paboThI U 1Ip.);



YHuBepCATBLHBIMYU PEryJIsITHBHBIMU JI€iiCTBUAMU

11) yMmeHHEM CaMOCTOSTEIBHO ONPEACISATh HEIH ACSTeIbHOCTH, IIIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBATh U
Ipu HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTD, BEIOMpaTh Hanbomee d3(h(HeKTUBHBIC CITOCOOBI PEIICHUS
yueOHBIX U MMO3HABATEJbHBIX 3a[a4, CAMOCTOSITENIbHO COCTABISITh MM KOPPEKTHPOBAThH MPEIOKEHHBINA aIropuT™M
JICUCTBHI MPH BBIMOJIHEHUH 3aIaHUH C YIETOM MMOMYUICHUsI HOBBIX 3HAHHI 00 N3y4aeMbIX 00bEKTaX — BEUISCTBAX U
PEaKIHsIX; OLIEHUBATH COOTBETCTBUE MOJIYUYECHHOTO PE3yJIbTaTa 3asBICHHO [eIH;

12) yMeHHEM HCIOB30BaTh M aHAIM3UPOBATh KOHTCKCTHI, IPE/JIaracMbI¢ B YCIIOBHH 3aaHUH.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yNbTaTOB IO OCBOCHUIO 00S3aTENIFHOIO COJEpPKaHHs, YCTAaHOBJICHHOTO JaHHOM
NpUMEpHOH paboueil mporpaMMoii, BBIAEIAIOT: OCBOSHHBIE O0YUYArOIMMUCS Hay4HbIC 3HAHUS, YMEHHS M CIOCOOBI
JIEHCTBUH, crienndaecKue s IpeaAMeTHON 001acTi « XUMUS, BUIBI JESTEIBHOCTH 10 TIOTYICHUIO HOBOTO 3HAHMS,
€ro MHTEPIIPETaIiH, IIPEOOPa30BaHMIO U IIPUMEHEHHIO B PA3INYHBIX YICOHBIX W HOBBIX CHTYaIlUIX.

[IpenMeTHBIC pe3yNbTATHl OTPAXKAIOT CHOPMHUPOBAHHOCTD Y OOYJAIOLTIXCS CISIYIOIINX YMEHUIL:

1) packpvisame cmbici OCHOBHBIX XMMHUYECKHX TOHSATHHA: aTOM, MOJIEKYyJa, XHMHYECKHH 3JIEMEHT, IPOCTOe
BEIIIECTBO, CJIOXKHOE BEIIECTBO, CMech (OAHOPOMHAs W HEOIHOPOIHAS), BaJCHTHOCTh, OTHOCHTEIbHAS aTOMHAS H
MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas A0JII XUMHUECKOTO 3JIEMEHTa B
COEIMHEHUH, MOJISIPHBIH 00BEM, OKCHJI, KHCJIOTA, OCHOBAHHE, COJIb, 3JIEKTPOOTPULIATEIIBHOCTD, CTETICHh OKUCIICHUS,
XUMHYECKast Peakius, KiacCu(hUKaIUs peakiui: peakI[uK COSIMHCHUS, PEaKIIUHU PA3JI0KEHIS, PEAKIIUH 3aMCIICHUS,
peakuuu oOMeHa, 9K30- ¥ YHIO0TEPMHUYECKUE PEaKLUK; TeII0BoU 3 deKT peakiuu; sApo aToMa, SIEKTPOHHBIH CII0it
aToMa, aTOMHasAa 0p61/1Tam>, paanyc aToMa, XUMHUYCCKas CBA3b, MOJIApHAsA U HECTIOJIApHAad KOBaJICHTHAA CBA3b, HOHHAA
CBSI3b, HOH, KATHOH, aHHOH, PACTBOP, MaccoBas J0JIs BellecTBa (MPOICHTHAsI KOHIIEHTPaIlUs) B pacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMUYECKHAX MOHATHH (CM. 1. 1) ¥ MPUMEHSTh 3TH MOHATHA TpU
ONMCAaHUHU BEUIECTB U UX MPEBPAILECHUM;

3) ucnoavzoamb XUMHUYECKYIO CHUMBOJIHKY JUII COCTAaBICHHA (POPMYN BEIISCTB M yPaBHCHHN XMUMHYECKIX
peakuuit;

4) onpedenamv BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAWHCHHAX; CTCIICHh OKUCIICHHS 3JIEMEHTOB B
OMHAPHBIX COCIWHCHUAX, MPHHAIC)KHOCTh BEHIECTB K OIMpPENeNEHHOMY KJacCy COSIMHEHHUH Mo (opMyiaM; BUJ
XMMUYECKO cBA3M (KOBAJICHTHAs U MOHHAs) B HEOPTaHUYECKUX COCANHCHUSX;

5)  packpvisamv cmwicn llepuogmueckoro 3akoHa J[. M. MenneneeBa: IeMOHCTPUPOBATh MOHUMaHUE
MEpUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B I[lepmoanueckoil cucrteme;
3aKOHOB COXPAaHEHHSI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUeHMs, 3aKOHa ABOrajpo;
OIUCHIBATh U XapaKTepHu3oBaTh Tadau4Hyro ¢opmy [leproandeckoll cHCTEMbl XMMUYECKHX DJIEMEHTOB: pa3iyarh
TOHATHS «TJIaBHas moarpymmna (A-rpymma)» u «modounas nmoarpymmna (B-rpymma)y, Manbie u OoNbIIne TMEPUOIBI;
COOTHOCHTBH 0003HaUCHU, KOTOphIe NMetoTcs B Tabmune «lleproandeckas cucteMa XUMUIecKux 3nemenTo . U.
MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsn AIpa,
o0I1Iee YMCII0 AIEKTPOHOB U pacHpefeiCHAE MX 110 JICKTPOHHBIM CIIOSIM);

6) knaccughuyuposames XUMHYECKHE 3JICMEHTHI; HEOPTaHUIECKUE BEIIECTBA; XUMUYCCKHE PEaKIiu (110 YHUCITY U
COCTaBy yYaCTBYIOIIMX B PEaKIUH BEIIECTB, IO TEIIOBOMY 3 dekTy);

7) xapaxmepuzoeams (onucvigams) 00MNE XUMUIECKHE CBONCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MTOJITBEPXKAAs
OIMMCaHUE NpUMEpaM MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIMUX XUMHNYCCKUX peaKHHﬁ;

8) npoenoszuposams CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT X KaUE€CTBEHHOTO COCTaBa; BO3MOXXHOCTH IPOTEKAHUS
XUMUYECKUX IIPEBPALICHUN B PA3JIMUHBIX yCIOBUIX;

9) ebiuUCHAMb OTHOCUTENBHYIO MOJNEKYIAPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIONIO XMMUYECKOTO
anieMeHTa 1o (opMyJie COCMHEHHs; MacCOBYIO JIOJIIO BEIECTBA B PAaCTBOPE; NMPOBOIAMUTH PACUETHI M0 yPaBHEHHIO
XUMHUYECKON pEeaKIuH;

10) npumersims OCHOBHBIC OTIEpPAIINU MBICTUTEIBHON AEATEITFHOCTH — aHAIIN3 B CHHTE3, CpaBHEHHE, 0000IIeHHUE,
CHUCTEMATH3alHI0, KIACCU(PUKAINIO, BBISBICHHE MPUIMHHO-CICICTBCHHBIX CBS3€H — IUIS W3YYEHUS CBOMCTB
BEIIECTB M XHMHYECKHX pEaKIUif; eCTCCTBEHHO-HAYYHbIC METOJbl TO3HAHWS — HaONIOJCHHE, H3MEpeHHe,
MOJICIIUPOBaHKE, IKCIIEPUMEHT (PEabHBIA U MBICIICHHBIH );

11) credosame TpaBUIAM TOJB30BAHHUS XMUMHUYECKOH IOCYHOH W J1a0OpaTOpHBIM O0OpYIOBaHHEM, a TAKKE
IpaBujIaM o6pameHI/m C BEUICCTBAMU B COOTBECTCTBHUU C UHCTPYKIUAMU 110 BBITTOJIHEHUTIO na6opaTopH1>1x XUMHYCCKUX
OTIBITOB 10 MOJIYYCHHIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (BOIOPOAA U KUCIOPOa), TPUTOTOBJICHUIO PACTBOPOB
C OIPENENIEHHOM MacCOBOM JOJIEN PACTBOPEHHOTO BELLECTBA; IUIAHUPOBATH U IPOBOJAUTH XUMUYECKHE SKCIIEPUMEHTBI
10 PaCIO3HABAaHUIO PACTBOPOB MIETOYEH U KUCIOT C TIOMOIIBIO HHANKATOPOB (JTakMycC, (heHONpTaNCHH, METHIIOPAHK
U JIp.).



		2023-11-10T11:34:35+0300
	Калкаев Александр Андреевич




