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HOACHUMTEJIBHAS 3AIITMCKA

Pabouass mporpamma cpemHero oOmiero oOpa3oBaHusi MO0 XuMHH (0a30BBI YpOBEHB)
cocraBiieHa Ha ocHOoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 obOpa3oBaHuu B
Poccuiickoit @enepanun», TpeboBaHuMii K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOM
IIPOrpaMMBbl CpeHEro 0011ero o0pa3oBanus, MpeacTaBieHHbIX B DenepanbHOM rocy1apCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApTe CpenHero odOmero oOpasoBanms, ¢ yuérom «KoHmenmuu
npernojiaBaHust yueOHOro mpenMeTra «XWMHsS» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoi
Qenepaniy, pealu3yloMMX OCHOBHBIE 001Ie00pa3oBaTelibHbIe MPOTPaMMbl» M OCHOBHBIX
nosjoxkeHui [IpumepHoit mporpaMMbl BOCIIUTaHUS.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUSD»

XuMmuyeckoe oOpa3oBaHHE, II0JIy4a€MO€ BBIIYCKHUKAMHU CPEIHEN IIKOJIbL, SBISETCS
HEOTHEMJIEMOM YacThIO0 UX 00pa30BaHHOCTH. OHO CIIY)KHUT 3aBEpIIAIOIIUM ITAlOM pealn3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX LEIOCTHOW CHCTeMe
XUMHYECKOT0 00pa30BaHMs. DTH IIEHHOCTH KaCArOTCs O3HAHUS 3aKOHOB MTPHUPOIBI, POpMUPOBAHUS
MHUPOBO33pEHUS U O0IIEH KyIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS
K CBOEMY 3JI0pOBBIO U TMPUPOAHON cpene. Peanusyercs xumuueckoe 0OpazoBaHUE YydalIUXCs
CpeaHel MIKOJBI CPEICTBAMU YU€OHOTO MpeaMeTa « XUMUs», COACPKAHUE U IIOCTPOSHUE KOTOPOTO
OTIpeJieNIeHbl B IPOrpaMMe ¢ yYETOM CIieU(PUKN HAYKH XUMHUH, €€ 3HAUCHHsI B TO3HAHUU IPUPOIbI
U B MaTepUaJIbHON KHU3HU OOIIECTBa, a TaKke C Y4YETOM OOluX Ieied W TNPUHIUIOB,
XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMbl CpelHero ooumero oOpa3oBaHMs B
Poccuiickoii ®enepaunu. Tak, Hanpumep, npu GOPMUPOBAHUU COJEPKAHUS MpeaMeTa «XUMHUD)
YUYTEHBI CIEYIOIIUE MOJ0KEHUS O crienn(uKe U 3HAYeHUH HAyKUd XUMUU:

XUMUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0coOyi0 pPOjb B COBPEMEHHOMU
IUBUJIM3AllMU, B CO3JaHUM HOBOM 0a3bl MaTepHabHOM KyibTypbl. OHa BHOCHT CBOM BKIJIaJ
B ()OPMHUPOBAHNE PALMOHAIBHOTO HayYHOI'O MBILIUIEHHS, B CO3/IaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpYy’XaroleM MHUpe Kak O €JMHCTBE MIPUPOJIbI U UEJIOBEKa, KOTOpoe (GOPMHUPYETCsl B XUMHUU Ha
OCHOBE TIOHHMaHU$ BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSA3H MEXKIY
CTPOEHHEM BEIIECTB, X CBOMCTBAMM U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJEICTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMM, XUMHS CTajla HEOThbEMJIEMOMN
Y4aCThI0 MUPOBON KYJIBTYPBl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPY/Aa U )KU3HU KaXKI0TO YieHa
obOmiectBa. CoBpeMeHHasi XMMHMsI KaK HayKa CO3HMJarelbHasl, KaKk HayKa BBICOKHX TEXHOJIOTUH

HaIpaBJieHa Ha pellleHue ITI00aTbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,



SHEPTreTHYECKOM, MUIIEBOH, IKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBBSI.

B cootBercTBUM ¢ 00mumMu nensmvu ¥ npuHiunamu COO coaepkaHue nmpeaMera « X uMHUs
(10—11 «xmaccel, 0a30BbIifi YpOBEHb H3YYCHHS) OPHEHTHUPOBAHO TMPEUMYIICCTBEHHO Ha
OOIIEKYIbTYpPHYIO ~ MOATOTOBKY  OOydYalomuxcs, HEOOXOJUMYHd UM Il BBIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEHNIHOIO BKJIKOYEHUS B JKM3Hb COLMYMa, IPOJOJIKEHHUS
00pa30BaHMs B pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBigomuMH TIpeaMeTa «XUMUsS» SIBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» 1 «OO0IIasi 1 HeOpraHMYecKass XUMHUS», OCHOBHBIM KOMITOHCHTOM COJICPKaHUS KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN MO HEOPraHMYECKOW XUMHH (C BKIIOUYEHHUEM
3HaHWH W3 00IIeH XUMHN) U OPTraHUYECKON XUMUU. DOPMHUPOBAHHUE TAHHOW CHUCTEMbI 3HAHUN TIPH
W3YYCHUH TpeIMeTa 00eCeunBacT BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOT000Opa3usl BEIIECTB Ha
OCHOBE OOIUX TIOHSATHH, 3aKOHOB H Teopudd xumuu. CTpPyKTypa COJCpKaHUS KypCOB —
«Oprannueckas xuMus» U «OOmIas U HeopraHuueckas XuMus» chOpMUPOBaHA B IMporpamme Ha
OCHOBE CHCTEMHOTr0 MOJAXO0/a K M3yYEHHIO Y4eOHOro Marepuaia U OOyCIOBJIEHA HCTOPUYECKU
000CHOBAaHHBIM DPA3BUTHEM 3HAHUW HaA OINPENCIEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce
OpraHWYECKOM XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHHUS
OpPraHMYECKUX COEAUHEHUM, a TaKkKE Ha YPOBHE CTEPEOXMMUYECKHMX M DIIEKTPOHHBIX
MpeJICTaBICHU O CTpoeHHH BemiecTB. CBeneHusi 00 M3y4aeMbIX B Kypce BellecTBax IaloTCs B
pa3BUTUU — OT YIJIEBOJOPOJOB O CIOXHBIX OMOJOTMYECKH aKTUBHBIX coeluHeHui. B kypce
OpPTraHWYECKON XMUMHH MOTY4YaloT pa3BUTHE CPOPMUPOBAHHBIE B OCHOBHOM IITKOJIE IIEPBOHAYATBHBIC
MIPEACTABJICHUS O XUMHUYECKON CBS3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTU
CBOMCTB BEILIECTB OT UX CTPOEHHUS, 0 XUMUUECKOU peakiuu. [1o1 HOBbIM yriioM 3peHHs B IPEAMETE
«Xumus» 6a30BOr0 ypOBHSI pacCMaTpUBAETCS W3YYCHHBIH B OCHOBHOW MIKOJIE TEOPETHUYECKUN
MaTepuai U (PaKTOJIOrHYeCKUEe CBEJICHUS O BEIIECTBAX U XMUMHMUYECKOU peakiuu. Tak, B 4aCTHOCTH,
B Kypce «OO0111as 1 HeopraHuueckasi XUMHUs» YJalIuMCs MPEJOCTABISIETCS] BO3MOKHOCTh OCO3HATH
3HauUEHUE MEPUOANUECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOIOJIOTUYECKUX TTO3UIIHA, TITy0Ke
MOHSITHh UCTOPUYECKOE H3MEHEHHE (DYHKIIUI 3TOTO 3aKOHA — OT 0000MIaoIIeH 10 OOBACHSIONIEH 1
MporHo3upywomen. Enunas cucteMa 3HaHM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, & TAK)KE O XUMHUUYECKUX PEAKIUIX, UX CYINTHOCTH M 3aKOHOMEPHOCTSIX
MpoTeKkaHus JonoyiHgerca B Kypcax 10 m 11 kimaccoB sineMeHTaMM COJIep KaHUs, UMEIOIIUMU
KYJIbTYPOJIOTHUECKH ¥ TPUKIAJAHON XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C IPYTUMHU HayKaMH, PACKPBIBAIOT €€ POJIh B TO3HABATEIIPHON M MPAKTHIECKOM

JCATCIIBHOCTH YCJIOBCKA, CHOCO6CTBYIOT BOCIIMTAaHUIO YBAXXCHUA K IMTPOLECCY TBOPUCCTBA B obOnacTu
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TEOPUH W TPAKTHUYECKUX MPHIOKCHHH XHUMHH, TOMOTAIOT BBITYCKHHKY OpPHUEHTHPOBATHCS B
OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX Tpo0ieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKU
OCMBICIUBATh HMH(QOpPMAIMIO ¥ TPUMEHATH € Ui TONOJHCHHS 3HAHWHA, pEIICHUs
WHTEJJICKTYaTbHBIX U 3KCICPUMEHTAIBHBIX HCCIEIOBATENbCKUX 3a7ad. B 1enom cojaepikaHue
y4eOHOTO TMpeaMera «XUMUs» JaHHOTO YPOBHS M3YYCHHUS OPUEHTHPOBAHO Ha (hOpMHUpPOBAHHE Y
YUYaIIUXCSl MHPOBO33PEHYECKOW OCHOBBI JIIi TIOHUMaHHS (QHIOCOPCKUX HIECH, TaKUX Kak:
MaTepUaIbHOE E€IUHCTBO HEOPTaHWYECKOTO M OPraHMYECKOTO MHUpPA, O00YCIOBIEHHOCTH CBOWCTB
BEIIIECTB MX COCTABOM M CTPOCHHEM, [TO3HABAEMOCTh MPUPOTHBIX SBICHHUMA IMyTEM IKCIIEPUMEHTA U
pELICHHS IPOTUBOPEYHIA MEX /Ty HOBBIMH (DaKTaMH U TEOPETUYESCKHMH MPEANOCHUIKAMHU, OCO3HAHHE
POJIM XMMHU B PEIICHUH SKOJIOTUYECKHX TPOOIIeM, a TaKXkKe MPOo0IIeM cOepeKEeHUsT IHEPTETHIECKUX
PECYpCOB, CBHIPbS, CO3/IaHWs HOBBIX TEXHOJOTMH W MaTepualioB. B TuiaHe pemnieHws 3amad
BOCIIMTAHHS, PA3BUTUS W COIHAIM3ANNHA OOYYAIOIIMXCS TPHHSITHIC MPOTPAMMON IMOAXOIBI K
OIPENICIICHUIO COJICP)KAaHUSI W TOCTPOCHUS TMpPEeIMETa NPEAyCMATPUBAIOT (HOPMUPOBAHHE Y
YUAIIUXCSl YHUBEPCAJIbHBIX Y4YCOHBIX NCHCTBHUN, MMEIOMIMX 0a30BOE 3HAYCHHE ISl Pa3IMYHBIX
BUJIOB JICATCIILHOCTH: pEUICHUS Mpo0ieM, TOWCKa, aHanu3a u o0paboTku wuHpopmamnmu,
HEOOXOUMBIX IS TIPHOOPETCHHS OIBITa MPAKTUYCCKOW W HCCIIEIOBATEIBCKOW JESTSIBHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUH XUMUH.

B NPaKTUKE Ipeno/IaBaHus XUMHU KaK B OCHOBHOM, TaK u B
CpeIHel IIKOJIe, TPU ONPEIeTICHUH COJIePKaTENbHON XapaKTePUCTUKH IIeNiel U3y4eHHs MpeaMeTa
HAIPaBJICHUEM IEPBOCTCIICHHON 3HAYMMOCTH TPAIUIIMOHHO TPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKu Kak obmactn COBPEMEHHOTO €CTEeCTBO3HAHUA,
MPAKTUYECKON AEsITeNbHOCTH YellOBEeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOMl Ky’nbTyphl. C
METOJUYECKON TOUYKHU 3pEHUsI TaKOW MOJXOM K OMPEIEICHUIO eNel U3yueHus MpeIMeTa SIBIIsIeTCs
BIIOJIHE omnpaBaaHHbIM. COTrJacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU MEISIMH  W3YYCHUS
npeaMera «XUMHUs» B CpeIHEH IKoyie Ha 6a30BOM YPOBHE SIBIISTFOTCSI:

- dbopmupoBanue CUCTEMBI XUMHYECKHX 3HAHUU KaK BaKHeHIIen
COCTABIISIOMIEH €CTECTBCHHO-HAYIHOU KapTUHBI MUpa, B OCHOBE
KOTOPOW JISKAT KITFOUEBBIC TIOHATHS, PyHIaMEHTAILHBIC 3aKOHBI H TSCOPUN XUMHUH, OCBOCHHE S3bIKA
HAyKH, YCBOCHHE M TIOHMMaHWE CYIIHOCTU JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO
XapakTepa, O3HAKOMIIEHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBJICHUS;, (OPMUPOBAHUE U PA3BUTHUE
MIPEJICTABICHHA O HAyYHBIX METOJIaX IMO3HAHUS BEMIECTB U XMMHUYCCKHUX PEaKIMi, HEOOXO0IMMBIX
TUTST MIPHOOpETEHUS YMCHHMA OPUCHTHPOBATHCS B MUpe BEIICCTB

N XUMHWYCCKHUX ﬂBHCHHﬁ, HMCIOIIUX MCCTO B IIPUPO/JIC, B HpaKTquCKOﬁ Y IOBCEHEBHOMU KHU3HH,



- pa3BUTHE YMEHHIl U CIIOCOOOB MAESTENBbHOCTH, CBSI3aHHBIX C HAONIOJACHHUEM H
O00BSCHEHHEM XUMHUYECKOTO HIKCIEPHMEHTa, COOJIIOJICHHEM MpaBuil 0e30MacHOro OOpamieHus c
BEIIICCTBAMH.

Hapsny ¢ atum coJiepKaTebHast XapaKTepUCTHKa  Lesel u 3a1au
U3Y4EHUS npeaMera B porpaMme YTOYHEHA U CKOPpPEKTHPOBaHA B
COOTBETCTBUU C HOBBIMH TPUOPUTETAMH B CHCTEME OOIIero cpeaHero oOpazoBanus CeromHs B
MPernoaBaHN XUMHUH B OOJBINCH CTEEHU OTHAETCS MPEANOUYTCHHE MPAKTHUYECKONH KOMITOHCHTE
coJiep)kaHusi 00y4eHHUsl, OpUEHTUPOBAHHON Ha MOJATOTOBKY BBITYCKHUKA IIKOJIbI, BJIAJCIONIET0 HE
HAaO0OPOM 3HaHMI, a QYHKIIMOHATBLHOM IPAMOTHOCTBIO, TO €CTh CIIOCO0AaMHU M YMEHUSIMU aKTUBHOTO
MOJlydYeHUs] 3HAHUH W  TPUMEHEHUsS WX B peajbHOM  JKM3HH  JUIsl  PEIICHUs
MPAKTUYECKHUX 3a/1a4 B 3TOH CBSI3U MPH U3YYCHUU MPEAMETa «XUMUS» JOMUHUPYIOIISE 3HAUCHUE
MPUOOPETAIOT TaKUe 1IeNIU U 337a4H, KakK:

— ajanTanug OOy4aromMXCs K YCIOBHSM JUHAMHYHO pPAa3BUBAIOLIETOCS MHPA,
GOpMUPOBAHWE WMHTEUICKTYAIBHO PA3BHTON JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTCIILHOMY IMPUHSATHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX KU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

—  (dopmupoBaHre y 00y4arOIUXCs KIIOUEBBIX HABHIKOB (KIFOYEBBIX KOMIIETEHIIUN),
UMEIONNX YHHBEPCATbHOE 3HAYCHHUE IS PA3IMYHBIX BHJOB JCATCILHOCTU: PEIICHUS MPOOIIeM,
norcka, aHanu3a u 00paboTku wuHPOpMANUU, HEOOXOMMWMBIX s TPUOOPETEHHUs OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHWU XUMHUH, a TaKKe IS OIEHKHU C
TTO3UIUI YKOJIOTHYECKOH 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUICCKUX MTPOIIECCOB Ha
OpTaHU3M YeJIOBEKa M MPUPOIHYIO CPEIy;

— pa3BUTHE TIO3HABATENIBHBIX MHTEPECOB, WHTEINIEKTYallbHBIX M  TBOPYECKUX
crocoOHOCTeNl 00ydaroluXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO NpPUOOpeTaTh HOBBIE 3HAHMS IO
XUMHUH B COOTBETCTBUM C JKW3HCHHBIMH TIOTPEOHOCTSIMH, WCIIOJNIB30BaTh COBpPEMEHHBIC
nH(pOpMaIlMOHHbBIE TEXHOJIOTHH TUIS MOMCKA u aHanmsa yueOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMUYECKOTO COJIePKaHUS;

— (dopMmupoBaHWE W pa3BUTHE Yy OOYYAONMIUXCS AaCCOIMATHBHOTO H JIOTHYECKOTO
MBIIUICHUS], HAOI0IaTEIbHOCTH, COOPaAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOEHHO HEOOXOTUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCTIEPUMEHTA;

— BOCHUTaHME y  oOOydarommuxcsi  YOeKIEHHOCTH B T'YMaHMCTHYECKOM
HAINPABJICHHOCTH XWMHH, €€ BaXXHOH POJIM B PEHICHUHU TJIOO0ANBHBIX MPOOJIEM PaIMOHAIBHOTO

MpUpoOAOIIOJIIb30BaHN, IIOIMMOJIHCHUA SHEPICTUUCCKUX PCCYpCOB U COXpPAaHCHUA IMIPUPOIHOTO
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PaBHOBECHS; OCO3HAHUS HEOOXOJMMOCTH OEpEeKHOTO OTHOILICHHUS K IPUPOJIE U CBOEMY 37I0POBBIO, a
TaKke TPHOOPETEHHs OIbITAa WCIONB30BAaHMS IIOJNYYCHHBIX 3HAHUH AUl MPHUHSATHS TPAMOTHBIX
pELICHHI B CUTYallUsX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSMHU

Hemn u 3amaun u3ydeHUs mnpeamera «XHUMHUS» MOIYYUIH TOAPOOHYIO METOIUYECKYIO
UHTEPIIPETAlMI0 B pasfene mnporpammbsl «llmaHupyeMmble pe3yiabTaThl OCBOCHHS IPEAMETay,
Onaronaps yemy oOecredeHo 4ETKOe MPEACTaBICHHE O TOM, KaKHe 3HAHUS M YMEHHUS HMEIOT IPsIMOe
OTHOILIEHHE K pean3alyi KOHKPETHON 1IN .

MECTO YYEBHOT' O IPEJIMETA B YYEBHOM IIJIAHE «XUMMUS$D»

B cucreme cpeanero oOmero obpazoBanust «XuMus», u3ydaemas Ha 0a30BOM YpOBHE,
npu3HaHa oO0SM3aTEIbHBIM Y4YEOHBIM NPEAMETOM, BXOISIIMM B COCTaB IPEAMETHOW o001acTu
«EctecTBeHHble Hayku». Y4YeOHbIM IUTAaHOM Ha €€ u3ydeHHe OTBeJeHO 34 yueOHBIX
qaca, o | gacy B Hejemo . B TeMaTHueckoM IUIaHMPOBAHUM YKa3aH pe3epB yuyeOHOrO BPEMEHH,
KOTOpOE PEKOMEHAYeTCs TSt peanu3anun aBTOPCKUX MOJIXO/I0B

10 UCITOJIb30BAaHHUIO paSH006paSHLIX (bOpM OpraHu3anin y‘Ie6HOFO mpounecca.



COILEPKAHHUE YYEBHOI'O ITPEJIMETA
Paznen 1 BaxkHeiilve NOHATHS U 3aKOHBI XUMHH (3 4).

Atom. Bemecto. IIpocTeie u ciioxxkHble BeniecTBa. JneMeHT. M3oTonsl. MaccoBoe uucio.
Uucno Aorajgpo. Monb. Monsipablii 00bEM. XUMHUECKasl peaklus. 3aKOH COXPaHEHUS! MacChl,
3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo.

Paznean 2 Crpoenne BemecrBa. [lepuoanyecknii 3axon u [ICXI JI.U. Menaeneena (3 4)

Ilepuonnueckuin 3akoH u llepuogmyeckas cucrema XuMHYecKux 3ieMeHToB [[. M.
MenpneneeBa. Moxenu CTpoeHHs aToMa. S1Apo W HYKJIOHBL. OJIEKTPOH. ATOMHas OpOHTaib.
Pacnipenienenue >neKTpOHOB MO OpOUTAIAM. DJEKTpOHHAsE KOHUTypalus atoMoB. BajeHTHbIe
3JIEKTPOHBI.

Hemoncmpayuu:

v OObEMHBIE U TUIOCKOCTHBIE MOJIENT ATOMHBIX OpOHTAIE.
v" OGpa3siibl BElecTs

v Moenu MoJIeKYJI, KPUCTAIUTHIECKUX PENIETOK.

I'naBa 3 Cmecu u pacTBopsbl BemtecTB (1 1)

Uucteie BemectBa U cMecH. HMcTWHHBIE pacTBOpbl. PacTtBoputellb M pacTBOPEHHOE
BeniecTBO. PacTBopeHue kak puznko-xumudeckuit mporecc. CriocoObl BhIpaXeHHUsI KOHIICHTPALIUU
pacTBOPOB: MaccoBasl J0Js PacCTBOPEHHOTO BEUIECTBA, MOJISIpHAs KOHLEHTpauusa. PacTBopsl
NIEKTpoJINTOB. [JucnepcHocts. JlucniepcHsle cucteMsl. KomonaHsie pacTBOpSI.

Hemoncmpayuu:

v' JlucriepcHbIE CHCTEMBI.

v' VICTUHHBIE U KOJUIOUHBIE PACTBOPBIL.
I'nmaBa 4 Xumun4eckue peakuuu (8 4)

Krnaccudukanum peakiuii B opraHn4eckoi 1 Heopranndeckoil xumun. TemnnoBblie 3 (exTs
peakiuu. TepMoxuMHUUuecKkre ypaBHEHHS peakiuii. CKOpOCTh XUMUUYECKON PeaKIuu. XUMHUECKOE
paBHOBecHe. Teopusi SIEKTPOIMTUYECKON NHUCCOLMALMU. DJIEKTPOJIUTHL. AHHUOHBI U KATHOHBI.
CunbHble U craldble 2JEKTPOTUTHI. DIEKTPOIUTHYECKas Tuccoranus. [ uaponu3 opraHuyeckux u
HEOPraHMYeCKUX  coequHeHH.  OKHUCINTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  Meron
AJIEKTPOHHOTO OanaHca.

Hemoncmpayuu:
V' DK30- ¥ SHIOTEPMUYECKUE PEAKI[HH.
v' OmBITB, OTPAXKAIOIIHE 3aBHCHMOCTH CKOPOCTH XHMHUYECKHX PEaKIUi OT MPHUPOABI H

HU3MCJIBUCHUA BCIICCTB, OT KOHICHTPAIMK PECAarupyromux BEIICCTB, OT TEMIICPATYPhI.



v' OmBITHI, MOKA3BIBAIOIINE 3JIEKTPOINPOBOAHOCTD PACIUIABOB M PACTBOPOB BELIECTB Pa3IMIHOTO
CTPOEHHUSI.

v’ V3MeHeHHe OKPACKH MHIMKATOPOB B PA3JIMYHbIX CpeIax

v AM}OTEpHOCTh U 3aKOHOMEPHOCTH MPOTEKAHMUS PEaKinii 0OMeHa.

v DIEKTPOJIM3 PaCTBOPOB COJIEH.

[IpakTuueckas pabora Ne 1 «BiausiHue pa3nudHbix pakTOpoOB Ha CKOPOCTh XUMUYECKOM pEaKIIum

I'maBa 5 MetaJyuibl n HemeTaIbI (12 v)

XapaktepHble ocoOeHHOCTH MeTauioB. [lonoxkenue metamuioB B [lepuoanueckoii cucteme.
MerTamibsl — XUMHUYECKHE 3JIEMEHTBI U POCThIe BellecTBa. Pu3nyeckue U XUMUYECKUE CBOMCTBA
MetauioB. O6mas xapakrepuctuka mMetamwioB [A-IIIA u IB-VIIIB rpynmn. CtpoeHue, OCHOBHBIC
CBOICTBa, 00JaCTH IPUMEHEHUS U ITOsTydeHne. Koppo3us MeTasuioB U ciocoObl 3aIIUThI OT HEE.

[Tonoxxenne HemetaioB B Ilepuonmueckoint cucreme. Hemeraiuibl — XUMHYECKUE
9JIEeMEHThl M TpocThie BemiecTBa. dusmueckne M XUMUYECKHE CBOMCTBa HeMeTawioB. OoOmias
XapaKTepUCTUKA TaIOTeHOB — XHMMHUYECKUX AJIEMEHTOB, MPOCTHIX BEIIECTB M UX COCTUHEHHIA.
biiaroponbie rassi.

Hemoncmpayuu:
v' TaOIuIbl ¥ CXEMbI CTPOCHHUS aTOMOB, PACIIPOCTPAHEHHSI DJIEMEHTOB B IPUPOJIE, TIOJTyIECHHS
U IIPUMEHEHUS COeTUHEHUI HEMETalIOB.
BrITeCHEHNE TaIOT€HOB U3 UX COJIEH.
[TomydyeHue amoTponHbIX MOAUGUKAIIUN KUCTopoaa, cepsl u pocdopa.

Peakuuu, wintrocTpupyroe OCHOBHbIE XUMUYECKHE CBOMCTBA Cepbl, KUCI0poa, hocdopa.

D N N NN

B3aumopeiicTBue nUTHsL, HATPUS, MarHUs U KaJbLUsA C BOAOM, JIUTHS C a30TOM BO3/yXa,
HaTpHUs ¢ HEMETAJUIAMH.

v' TanieHue HeraméHou U3BECTH.

v B3auMo/eliCcTBHE alIOMHHUS C BOIOU, OpOMOM, HOIOM.

v" OG6pasiisl CITABOB JKelesa.
[Tpaktuyeckas padora Ne 2 Perienue skcriepuMeHTaIbHBIX 3aa4 1o Teme «HemeTamibi»
[TpakTrueckas padota Ne 3 Pemenue skciepuMeHTaNbHBIX 33]1a4 110 TeMe «MeTaibi»
I'naBa 6 Xumus B Hamei xu3Hu (3 4)

Xumuueckass TexHojorus. [IpuHIMIBI OpraHu3alid COBPEMEHHOIO IPOM3BOCTBA.

Xummnueckoe colpb€. BemecTBa n Marepuanbl BOKpYT Hac. Xumus U meaunuHa. Cpeactsa ObITOBOM
xumun. [IpaBuna Oe3omacHoO pabOTHI cO CpeACTBAMU OBITOBOW XUMHUHM. VICTOUHMKH M BUIBI

XUMUYECKHX 3arpsi3HEHUN OKPYKAIOMEH CpeIbl.



Hemoncmpayuu:
v 3HaKOMCTBO ¢ 00pa3iiaMu JIEKapCTBEHHBIX BEIECTB, OBITOBOM XHMHUH.
v O6pasipl METAIMYECKUX PY/I M APYIOrO CHIPhs JJIs METAILTYPTUUECKUX IPOU3BOICTB.

v CxeMbl IPOU3BOJICTBA YYTyHA M CTAIIH.



IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

Cormacho ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHMS K pe3yjabTaTaM OCBOCHUS
00y4aroIUMuUCs MPOrpaMM CpPEAHEro oOlero oOpa3oBaHUA: JUYHOCTHBIM, METAalpeJIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cootBercTBUM € CHUCTEMHO-AESTENBHOCTHBIM IIOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHMA MpeaMeTa «XHMUS» Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHUs BbIIEIEHBI
CJIEAYIOLIME COCTaBIIAIOIIHE:

— OCO3HAaHHE OOYYAIOMIMMHUCS POCCHUICKOW TPa)KTaHCKOM MAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIFHOCTH U CAaMOOTIPEICIICHUI0; — HAJMYUE MOTHBALIUU K O0YUYEHUIO;

— IleJICHaNpaBJIeHHOE pa3BUTHE BHYTPEHHUX YOEXKICHWH JIMYHOCTH Ha OCHOBE KIIHOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAYKU XMUMUHU;

— TrOTOBHOCTh u CIIOCOOHOCTh oOyyaromuxcst PYKOBOJICTBOBATbHCS
B CBOEH JI€ATEIbHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKaMM, IPUCYILMMHU LIEJOCTHON CUCTEME
XMMHUYECKOI0 00pa3oBaHMus;

— HaJW4yMe IMPaBOCO3HAHUSA HKOJIOTUYECKOM KyJIbTypbl M CIOCOOHOCTH CTaBUTh LEIM U
CTPOUTb JKU3HEHHBIE IIJIaHbI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeAMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE y4eOHOU U
BOCIIMUTATENbHOW  AedArenbHOocTH  OpraHusanud B COOTBETCTBMM €  T'yMAaHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMHM,  JIyXOBHO-HPAaBCTBEHHBIMM  ILICHHOCTSIMM M HMJA€ajaMM  POCCHMCKOIO
rpaXJAaHCKOro oOmiecTBa, MNPUHATHIMA B OO0IIECTBE HOpMaMH U MpaBWIaMU IOBEJEHUS,
CIIOCOOCTBYIOLMMH TPOIIECCaM CaMOIIO3HAHHUSA, CaMOpa3BUTUS U HPABCTBEHHOIO CTAHOBJICHUS
JUYHOCTH 00ydJaromxcs /

JINYHOCTHBIE pE3yabTAThl OCBOEHUS MpenMeTa «XHMHS» OTpakaioT C(HOPMHPOBAHHOCTH
OTbITa MMO3HABATEIBHON M MPAKTUUYECKON JIEATEIbHOCTH 00YJaromMXCs MO0 pealu3alud IPUHATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1. I'paxaaHCcKOro BOCIUTAHMSA

— OCO3HAHHUS o0yyaromumMucs CBOMX KOHCTUTYLIMOHHBIX paB u
00s13aHHOCTEH, YBaXKEHUSI K 3aKOHY U MPaBONOPSIKY;

— TPEICTABJICHHS O COLHUAIbHBIX HOpMax M MpaBHJIaX MEXKJINYHOCTHBIX OTHOLICHHH B
KOJJIEKTHUBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKOI AESITETLHOCTH ITPH CO3/1aHUHU YUE€OHBIX IPOEKTOB,

peHICHUN y‘-Ie6HBIX 1 TO3HABATCJIbHBIX 3a/1a4, BBINIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,
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— CHOCOGHOCTI/I IIOHUMAaThb u MNpUHUMATh MOTHUBHI, HaMCpCHUA,

JIOTUKY U apT'YMCHTBI APYTHUX IIPU aHAJIU3C PA3JIMIHBIX BUAOB yqe6H0171 JACATCIIbHOCTH,

2. ITaTproTH4€CKOT0 BOCTIUTAHMS

— IEHHOCTHOTO OTHOIICHHSI K HCTOPHUYECKOMY U HAyYHOMY HACJIEUI0 OTE€YECTBEHHOMN
XHAMUH,;

— YB@XKEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHH M IMPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHUS TOTO, YTO JOCTHXKEHUS HAyKH €CThb pe3yjbTaT IJIUTENIbHBIX HaOI0/ICHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

— UWHTEpeca W TIO3HABATEIbHBIX MOTHBOB B TIOJIYYCHHHM U TIOCICAYIOIIEM aHAIHM3e
uHpOpMALlMM O  MEPEOBBIX  JOCTHIKEHUSIX COBPEMEHHOM  OTEYECTBEHHOM  XHWMWH,
3. lyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

— HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS,

— CHOCO6HOCTI/I OLICHUBATh CUTyalluu, CBSI3aHHBIC C XUMHWYCCKUMHN
SABJICHUSAMMU, U IPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACHh HAa MOPAJIbHO-HPABCTBCHHLIC HOPMBI
U IICHHOCTH;

— TOTOBHOCTH OIICHMBATh CBOE MOBEACHHE M MOCTYNKH CBOUX TOBApUIICH C MO3UIUN
HPAaBCTBCHHBIX u IIPpaBOBLIX HOpM u OCO3HAHHUC HOCJ’IGI{CTBI/II\/JI ITUX IMOCTYIIKOB,
4. ®opMUPOBAHUSA KYJILTYPHI 310POBbSI:

— TIOHMMaHHUsl I[IEHHOCTEeH 370pOBOr0 M 0€30MacHOro o00pasa >KHU3HH;, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

— CcoOIroIeHNUsT TpaBMJI O0€30MacHOT0 OOpallleHUs C BEIIECTBAaMU B OBITY, TOBCEIHEBHOMN
JKU3HU U B TPYAOBOU JNEATEIBHOCTH;

— TIOHUMAaHHs I[IEHHOCTH TMpaBWI WHIWBUAYaIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CHUTYAIUSX, YTPOXKAIOMIMX 370POBBIO0 M KU3HHU JIOJIEH; OCO3HAHUS TMOCIEICTBUN U
HENpUSTUS  BpPEAHBIX  MpHUBBIYEK  (YHOTpeOJieHUS  aJIKOrojisi,  HAPKOTHKOB,  KYpEeHHS);
5. TpynoBoro BocnuraHus:

— KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-UCCIIEOBATEIbCKON EeSTENbHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JACSITEIbHOCTH;

— YCTaHOBKHM Ha AaKTHBHOC Y4YaCTHC B PCIICHHMN MPAKTHYCCKHUX 3aJad COIII/IaJII)HOfI
HAIpaBJIEHHOCTH (B paMKax CBOEro Kiacca, IIKOJbI); HMHTEpeca K MPaKTUYECKOMY H3YYEHHUIO
npodeccuii  pa3IMYHOTO pPOJa, B TOM YHCIE HAa OCHOBE NPUMEHEHHUS IPEJAMETHBIX 3HAHHMA

10 XMMHH,;
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— YBa)XEHHUS K TPYLY, JIOASAM TpyJa U pe3ysbTaraM TPYAO0BOM 1eATEIbHOCTH;

— FOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBHIyaIbHON TPAeKTOPUH 00pa3oBaHUsL, Oy Tyiei
npodeccuu U peaau3aldyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
criocoOHoCTeH K XUMHH, HUHTEPECOB U norpeGHOCTEH oO1iecTBa;

6. JK0/10rMYeCKOro BOCIIUTAHUS:

— 9KOJIOTHYECKH 1€JIeCO00Pa3HOr0 OTHOUICHHUS K MPHPOJIE, KAK UCTOUHUKY CYIIECTBOBAHHMS
JKH3HH Ha 3eMiIe;

— ITOHMMAaHHUS r7100aJ1bHOTO Xapakrepa JKOJIOTHYECKUX npooieM,
BIIUSTHUS HKOHOMUYECKUX IIPOLIECCOB Ha COCTOsIHUE IIPUPOJHOMN
U COLIMAJIBHOU Cpebl;

— OCO3HAHHUS HE00X0IMMOCTH UCIIOJIb30BaHUs JOCTHKEHUHN XUMHH
JUIsl PEILIEHUS] BOIIPOCOB PAallMOHAIBHOTO IPUPOAOIIOIb30BaAHNUS;

— aKTUBHOTO HENpUATUS JEHCTBUM, NPUHOCAIIMX BpEl OKpYXKalolled NPUPOIHON cpene,
YMEHMSI TMPOTHO3UPOBATH HEOJIArONPHUATHBIE JKOJOTUYECKUE IIOCIEACTBUS IPEANPUHUMAEMbBIX
JEUCTBUH U NIPENOTBPALLATD UX;

— HAIU4Msl Pa3BUTOrO DKOJOTMYECKOIO MBIIUIEHUS, DKOJOTMYECKOM KYJbTYphl, OIBITA
JIeSITEJIbBHOCTH IKOJIOTMYECKON HAIPaBICHHOCTH, YMEHUSI pyKOBOJICTBOBATHCSI UMU B 103HABATEIbHOM,
KOMMYHUKaTUBHON U COLIMAIBHOU [IPaKTHUKE, CIIOCOOHOCTHU u
YMEHUS aKTUBHO MPOTUBOCTOSTH UIEOJIOTUU XeMohoouu;

7. lleHHOCTH HAYYHOI'0 O3HAHMSA:

— Cc(pOpPMUPOBAHHOCTH MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKU;

—  TOHMMaHus  crneuupuKd  XMMHUM ~ Kak  HAyKd, OCO3HaHMig €€  poiu
B (DOPMHUPOBAHUU PALMOHATBHOIO HAYUYHOTO MBIIUIEHUS, CO3JJaHUU IIEIOCTHOTO MPECTaBIEeHUs 00
OKpY’KaroIlleM MHUpE KaK O €TUHCTBE IPUPO/IbI U YEJIOBEKA, B TO3HAHUH IPUPOJHBIX 3aKOHOMEPHOCTEH
U peUIeHUH po0IeM COXpaHEeHMsI IPUPOAHOIO PABHOBECHS;

—  yOexxnéHHOCTH B 0c000if 3HAYUMOCTHU XUMHHM UL COBPEMEHHOMU
UBWIN3ALUHN: B €€ T'YMaHHUCTUYECKON HAmpaBJICHHOCTH M BaXXHON pPOJM B CO3JIaHMHM HOBOM Oa3bl
MaTepuaIbHON KYJIbTYpHhl, PEHIEHUH TJI00aNbHBIX MPOOJIEM YCTONUYUBOIO pa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, PHEPTETUUYECKON, MHUIIEBON M SKOJOTUYECKOW OE€30MacHOCTH, B Pa3BUTHU MEIMIIMHBI,
o0ecrieyeHn YCIOBHI YCHEIIHOTO TpyJda M OSKOJOTUYECKH KOM(POPTHOMW IKHM3HM KaKJOro

qJICHa O6IJ_ICCTBE[; CCTGCTBCHHO-H&Y‘IHOﬁ TpaMOTHOCTH: IMOHUMAaHUA CYHIHOCTH MCTOJAOB ITO3HAHUS,

12



UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJTy4aeMble 3HAHUS IS
aHam3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPA M MPOUCXOAAIINX B HEM M3MEHEHHN; YMEHHUS
nenaTb 00OCHOBAHHBIE 3aKJIFOUYEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C LIENbIO
IIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

— CMOCOOHOCTH CaMOCTOSTENIBHO MCIIOIb30BaTh XUMHUECKUE 3HAHUS [T PEIICHHs po0ieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

— HHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON NEATEIBHOCTH;

— TOTOBHOCTM M CHOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUI0 M €aMOOOpa30BaHUIO, K
AKTUBHOMY IMOJTyYCHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

— UHTEepeca K 0COOEHHOCTSM TPyZa B Pa3IMUHbIX chepax IpodeccuoHaTbHON NeATeIbHOCTH

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenmerHbie pE3yNIbTaThI OCBOCHHUS y4e0HOTO npeaMeTa
«XUMU» Ha YpOBHE CpeaHero ob1ero 00pazoBaHHS BKJTIOYAIOT:
3HauYMMbIE I E dbopmupoBaHus MHUPOBO33pEHUS o0yJaromuxcs

MCXKAUCHUILIIMHAPHBIC (MC)KHpe,Z[MeTHLIC) O6H.I€Hay‘lHBIe MNOHATHSA, OTpaKaromurc HICIOCTHOCTb

HaquOﬁ KapTHUHbBI MHUpa U CHGHI/I(I)I/IKy MCTOHOB IIO3HAHUS, UCTIOJIB3YCMBIX B €CTCCTBCHHBIX HAayKaX

(marepus, BELIECTBO, SHEprus, ABJICHUE, pouecc, CUCTEMA,
Hay4YHbIN ¢axr, IPUHLIHUII, TUI0TE3A, 3aKOHOMEPHOCTB, 3aKOH,
Teopus, HCCIIEI0OBaHUE, HaOJro/1eHue, U3MEpEHMUE, AKCIIEPUMEHT

U JIp ); YHUBepcalbHbIe YdeOHbIe IeHCTBUS (TIO3HABAaTeIbHbIe, KOMMYHUKATUBHbBIE, PETYISATUBHbIE),
obecneunBaroiue (GopMupoBaHue (GyHKIIMOHATHHOM TPAMOTHOCTH W COLMAIBHOW KOMIETEHIIUU
00ydJaronmxcsi; CrHoCOOHOCTh OOYYaIOIIMXCS HCIOIB30BaTh OCBOCHHBIC MEXIUCIUTIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbBIE yueOHbIE ACWCTBUS B TIO3HABATEILHOM U COITMAIBHOM
MIPaKTHKE

MertanpeamMeTHble  pe3yabTaThl  OTPa)KalOT — OBJAJACHUE YHUBEPCAJIBHBIMH  y4EOHBIMU
II03HaBaTCJIIbHBIMU, KOMMYHUKAaTHBHBIMHU u PETrYIATUBHBIMUA I[CI\/JICTBI/UIMI/I
Ognadenue ynugepcanbHbIMu yueOHbIMU NOZHACAMENbHBIMU 0CHUCMEUAMU:

— CaMOoCTOSITeNFHO (OPMYNIHUPOBATh W aKTYaIH3UpPOBaTh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

— OMpENCNATh IENH ACITeIbHOCTH, 3a7aBas IMMapaMeTpbl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHUTD PE3YJbTaTbl ACATCIIBHOCTU C IMOCTABJICHHBIMHU LEIAMH, HCIIOJIB30BATh IIPU OCBOCHHUUN

3HAHUI HpI/IéMBI JOTHUYCCKOI'O MBIIIIJICHUA

13



— BBIICIIATE XapaKTepHbIC MIPU3HAKU MMOHSITHH H
yCTaHaBIUBATh HMX B3aUMOCBSI3b, HCIIOJIb30BATH COOTBETCTBYIOLIME TOHATUS I OOBICHEHUS
OTJIEIbHBIX ()AaKTOB U SIBJICHUI;

— BBIOUPATh OCHOBaHMSI u KpUTEpUHU IS Kiaccuukanuu BEIIECTB
Y XMMHYECKUX PEAKLIU;

— YCTaHaBJIMBATh MPUYNHHO-CIICICTBEHHBIE CBSI3U MEXIY N3yYaeMbIMU SIBJICHUSMH;

— CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, 10 aHAJIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH M TPOTHBOPEYUS B PACCMATPUBACMBIX SBJICHUAX, (OPMYIHpPOBATH BBIBOJBI
Y 3aKII0OUYCHUS;

— MPUMEHSTh B IPOLIECCE MO3HAHUS UCIOIb3YEMbIE B XMMUU CUMBOJIMYECKUE (3HAKOBHIC)
MOJICNIA, TTPe0OPa30BLIBATh MOJICIBHBIC MPEICTABICHNUS — XUMHUYECKHHA 3HAK (CMMBOJI) DJIEMEHTA,
XUMHYECKast dhopmyna, ypaBHEHUE XAMHUYECKOU peakIuu — npu
petieHuun y4eOHBIX II03HABATEIILHEBIX i MIPaKTUYECKUX 3aja4,
MPUMEHSATh HAa3BaHHBIE MOJICTLHBIC TMPEJCTABICHUS JJIsi BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMHUUECKHUX PEaKIIHIi;

2. ba3oBBIMH HMcCIeI0BATEILCKUMU AeHCTBUSIMU:

— BJIAJIETh OCHOBAMHU METO/I0B HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

— (dhopMyIMpoBaTh (S 078 u 3a7auu HCCIICAOBAHNS, HCII0JIb30BaTh
MMOCTaBIICHHEIC u CaMOCTOSTEIIbHO c(hopMyIHpPOBaHHbBIE BOIIPOCHI
B KauyecTBe MHCTPYMEHTa TO3HAaHMS M OCHOBBI JUJIsi (OPMHUPOBAHUS TUIOTE3bI IO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

— BJIaJIETh HABBIKAMH CAMOCTOSITEJILHOTO TUTAHMPOBAHUSI U TIPOBEACHHUS YUYECHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHs HaONIOAaTh 3a XOJIOM IMPOIEcCa, CaMOCTOSITENHHO
MIPOTHO3UPOBATH ero pe3ynbTar, (dhopmynupoBarthb 00001eHus u BBIBOBI
OTHOCHUTEIIFHO JTIOCTOBEPHOCTH pE3YyJIbTAaTOB HCCIEAOBAHUS, COCTaBJISATH OOOCHOBAHHBIM OTUYET O
pojieslaHHOM padoTe;

— TMpUOOpeTaTh OMBIT YYCHUYECKOW HCCIEeIOBATENIbCKOW U TMPOEKTHOW MAesITeNbHOCTH,
MPOSIBIISATE  CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METO/OB peIICHUS
MPaKTUYECKHUX
3a/1a4, MPUMEHEHHUIO Pa3TUIHBIX METO/IOB ITO3HAHMS;

3. IIpuémamu padorsl ¢ HHpopMmanuei:

— OpHUCHTHUPOBATHCA B PaA3JIMYHBIX HNCTOYHHKAX I/IH(l)OpMaI_II/II/I (Haquo-nonynﬂpHaﬂ
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JUTEpaTypa XUMHUECKOTO COJIePKAHNUS, CIIPAaBOYHbIE T0coOus, pecypchl HTepHeTa), aHaIu3UpOBaTh
UH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM MPEICTABICHUS, KPUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTD
U HETPOTUBOPEUMUBOCTH; (POPMYIHPOBAThH 3aIPOCHl U MPUMEHSATH Pa3IUYHbIE METO/IbI IIPH MOUCKE U
otOope uHpopMaIuu, HeOOXOAUMOI! /17151 BBIMOTHEHUS YUeOHBIX 33/1a4 ONpPeAeIEHHOTO TUTIA;

— TpuoOpeTaTh OMBIT MCIIOJIF30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

— CaMOCTOSITEIbHO BBHIOMpATh ONTUMAIBHYIO (opMy MpeacTaBieHUs HHGOpMaAUU (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJIHUIIBI, PUCYHKH U T 1T );

— HCIOJb30BaTh HAy4YHbIM $3BIK B KauyecTBE CpeAcCTBa IpU pPabOTe C XUMHYECKON
uHpOpMaLKeil: TPUMEHITh MEXIpeIMeTHbIe ((U3nYecKre U MaTeMaTH4eCKHUe) 3HAaKU U CHMBOJIBI,
dbopmynbl, abOpeBUATYpBI, HOMEHKIIATYPY;

— HCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH
Osnadenue yHu6epcatbHbIMU KOMMYHUKAMUBHBIMU 0CHCMGUAMU:

— 3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00CYXIaeMOW TEMBbI B XOJI€ THAJIOTa W/HIIM TUCKYCCHH,
BBICKA3bIBaTh UJIeH, (POPMYIHPOBATH CBOU MPEAJIOKEHHUS OTHOCUTENILHO BBITIOTHEHUS MPEAT0KEHHOM
3a]a4u;

— BBICTYNATh C IMPE3EHTALMEl pe3yNbTaToOB MO3HABATEJIbHON AESTENBbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBIIIOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKOH paboThl MO HUCCIEIOBAaHMIO CBOMCTB M3ydaeMbIX BEIIECTB, pealn3aluu y4eOHOro
npoekTa M (QOpMyIMpOBaTh BBIBOABI MO pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM
COIJIaCOBAHUS MO3UINH B Xo0Je 00CYXICHHS u oOmeHa MHEHHUSIMU
Osnadenue yHugepcanbHolMu pe2yiamueHbIMU 0eiUCmeUAMU:

— CaMOCTOSTEIbHO IUIAHUPOBATH M OCYILECTBIATh CBOIO IO3HABATEIBHYIO NIEATEIBHOCTD,
ompenenss e€ eI U 3aJayd, KOHTPOJUPOBaTb W IO Mepe HEOOXOJUMOCTH KOPPEKTHpPOBAThb
IIpeIaracMplii aIrOpUTM JIEHCTBHAN npu BBIIIOJIHEHUU y4eOHBIX u
HCCIIEI0BATEIBCKUX 3azad, BBIOMpATh Haubosee 3¢ HeKTUBHBIN
CHoco0 MX peHIeHus C y4€TOM MOITY4YEHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUECKUX PEAKIINAX;

— OCYIIECTBJISATH CAMOKOHTPOJIb CBOEH JI€ATEIBHOCTH Ha OCHOBE CaMOAHaIN3a U CAMOOLIEHKU
NPEAMETHBIE PE3YJIbTATbBI

[IpenmMeTHBIE pe3yabTaThl OCBOEHHSI TPOIPaMMBbI CpPEeIHEro 00I1ero 00pa3oBaHUs 10 XUMHUH Ha
0a30BOM ypOBHE OpPHEHTHPOBAHBI Ha OOECIEUEHHE MPEUMYIIECTBEHHO OO0IIe00pa3oBaTebHON U

06H.[CI(y.TIBTypHOﬁ HOATOTOBKHU 06yanOLHHXC}I OHHU BKJIIOYAIOT: CHGI_II/I(I)I/I‘-ICCKI/IC JJIsA y‘-IC6HOFO
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npeamera «XUMHsD HayuyHble 3HAHUS, YMEHHS U CIIOCOOBI JCHCTBUH 110 OCBOSHHIO, MHTEPIPETALIUU U
IpeoOpa30BaHUIO 3HAHUM, BH/JIbI JIeATEIIbHOCTH o IIOJIYYEHUIO HOBOTI'O
3HAHUSA U IIPUMEHEHHUIO 3HAHUU B pa3IMYHBIX y4eOHBIX " pealIbHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XUMHEH .

[IpenMeTHBIE pe3ybTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XUMUs» OTPaKaroT:

1) chopmuposannocmv npedcmaenenuii: 0 XUMHUYECKOH COCTaBISIONICH €CTECTBEHHO-
HAY4YHOH KapTUHBI MUPA, POJIM XUMHHU B IIO3HAHUU SBJICHUH NPUPOJIBL, B (POPMUPOBAHUH MBIIITICHUS
u KYJbTYpPbI JUYHOCTH, eé (byHKIIMOHATIBHON I'PaMOTHOCTH,
HEOOXOAUMOM JIJIsl PELICHUs MPAKTHUYECKUX 331a4 U HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLICHHUS K
CBOEMY 37J0POBBIO U IIPUPOJHOU CPELE;

2) 671a0eHUeCUCTEMOI XUMHUYECKUX 3HAHHUIN, KOTOpask BKIIFOYACT:

OCHOBOIOJIATAIOIIHE MOHATHS (XUMUYECKHIA SJIEMEHT, aTOM, H30TOIL, S-, P-, d-31IeKTPOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJIAPHBIA 00BbEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEIEHD
OKHUCJICHHS, XUMHUYEcKass CBA3b (KOBaJEHTHAas, MWOHHAs, METaJUIMYecKas, BOJOPOJHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, TUIIBI XUMUYECKUX PEAKLMH, pacTBOP, JIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
JNEKTPOIMTUYECKAsT JUCCOLUALUSA, OKUCIUTEIh,BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peakLuy,
XUMHYECKOE PaBHOBECHE; TEOPUHU 51 3aKOHBI (Teopus AIEKTPOJIUTUYECKON
JMCCOLHAINH, MIEPUOANYECKHI 3aKOH Jil| n Menpeneena, 3aKOH
COXpaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUs W IIPEBPAILCHHUS DHEPIUU INPU XUMHUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXxalue B OCHOBE ITOHUMAaHUs IIPUINMHHOCTH 51 CHUCTEMHOCTH
XUMHUYECKUX SIBICHUH, (PAKTOJIOTHUYECKHE CBEACHMSI O CBOICTBAaX, COCTaBe, MOJIy4eHUU U OE30I1aCHOM
UCTOJb30BaHUN  B@KHEMIIMX  HEOPraHMYECKMX  BEHIECTB B OBITY M NPaKTHYECKOM
JEeATEIbHOCTH YETI0BEKA;

3) cipopmuposannocme ymenuil 8v12615Mb XapaKTePHbIE MPU3HAKH TOHITHH, YCMAHABIUBAMNb
UX B3aUMOCBS3b, UCHOIb306aMbCOOTBETCTBYIOINE MOHITHS ITPU ONIMCAHUN HEOPTAHUYECKUX BEIIECTB
Y MX IIPEBPALICHMUI;

4) chopmuposanHocms ymMeHul UCNONb306aMb XUMUYECKYI0 CUMBOJIUKY JUISI COCTABJICHUS
dbopMyI BeHIeCTB M ypaBHEHUHN XMMUYECKUX peakiuii; cuctemarnyeckyto HomeHnkiatypy (IUPAC) u
TPUBHAIbHbIE HA3BaHUS OTIEJIbHBIX HEOPraHWYECKUX BelIeCTB (YrapHbIM Ta3, YIJIEKUCIBIA ras,
aMMHuak, raiméHasi U3BeCTh, HeTalI€Has U3BeCTb, MUThEBAs COJA, MUPUT U Jp );

5) cdhopmuposannocme ymenuii onpedensime BaICHTHOCTD U CTENICHb OKUCIICHHS XUMHUECKHX
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AJIEMEHTOB B COEAUHEHUSAX PA3JIMYHOTO COCTAaBa; BHJ XWMHMUYECKOW CBsI3M (KOBaJeHTHasi, MOHHAf,
METaJIJINYECKas, BOJOPOJHAs) B COEIMHEHUSAX; THUIl KPUCTAUIMYECKOW PEIETKH KOHKPETHOrO
BellecTBa (aATOMHas, MOJICKYJISIpHAs, HOHHAs, METaJUIMYECKast); XapaKTep Cpelibl B BOJHBIX pacTBOpPax
HEOPraHMYECKUX COCAMHEHUN;

6) chopmuposannocme ymenutl yemanagaueams NPUHAIUICKHOCTh HEOPTaHUUECKUX BEIECTB
[0 MX COCTaBy K ONpEACNEHHOMY KIJIACCY/TPYIIE COeTUHEHHUN (IIPOCTHIC BEIIECTBA — METAJUIbI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBbIE TUAPOKCUDI, COJIH);

7) cghopmuposannocmv ymenuil packpeieams CMBICT Tepuoauveckoro 3akona J[ U

MenzeneeBa U IEMOHCTPUPOBATDL €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTENBHYIO M IPOTHOCTHYECKYIO

GyHKIUY;
8) cpopmuposannocmo YMeHull Xapaxkmepuzoeams AIIEKTPOHHOE
CTpOCHHE aTOMOB XMUMHUYECKUX JJIEMEHTOB 1—4 HIepHOI0B

[epuoanueckoit cuctemMbl XuMudeckux seMenToB J| U MenzeneeBa, UConb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opouTamm, (QHEPreTHYECKUE  YPOBHUY; 00bACHAMD 3aKOHOMEPHOCTH
H3MEHEHUSA CBOMCTB XHUMHYECKHX 2JIEMEHTOB H 1504 COeTUHEHHI
1o nepuojam u rpynnam Ilepuoanueckoit cucteMsl xumuueckux 3neMenToB /| I Menneneesa;

9) cghopmuposanHocmo VYMeHUt Xapakmepuzoeams (onucvieams)
o0mIre XUMUYECKUE CBOMCTBA HEOPTraHMYECKHX BEIICCTB PA3IMYHBIX KIIACCOB; MOOMBEpIICOAmb
CyILIECTBOBaHUE N'€HETUYECKON CBSA3U MEX/1y HEOPTAHMUYECKUMU BEUIECTBAMHU C IOMOUIBIO0 YPAaBHEHU I
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

10) cghopmuposannocmo ymenus xkraccuguyuposams XUMHUECKUE PEAKIIUU 0 PA3THYHBIM
MpU3HaKaM (YUCIIYy U COCTaBYy pearupyrollux BEIIECTB, TEIUIOBOMY 3 (eKTy peakuuu, N3MEHEHUIO
CTETeHEH OKUCIICHHSI SJIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTHIO KaTaanu3aTopa);

11) cqpopmuposannocmo ymenuii cocmasisims ypaBHEHHsI PEAKIN Pa3TMYHBIX THITOB; MTOJTHBIC
U COKpam€HHbIE ypPaBHEHHS PEaKlMii MOHHOTO OOMEHA, YYMUTHIBAas YCIOBHUSA, MPU KOTOPBIX OTH
pEaKIHUH UAYT 10 KOHIIA;

12) cpopmuposannocmes ymenuti nposooums pPeaKkUu¥, MOATBEPIKAAIONINE KaueCTBCHHBIH
COCTaB PA3IMYHBIX HEOPraHMYECKUX BEIECTB; pPACHO3HA6AMb  ONBITHBIM NYTEM  HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHHMYECKUX BEIIECTB;

13) cihopmuposannocme ymenuil packpviéanms CyNHOCTh OKUCITUTETBHO-BOCCTAHOBUTEIBHBIX
PEeaKIHi MOCPEACTBOM COCTABIICHHUS YJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

14) cpopmuposannocme ymenuii 06vACHAMb 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIU OT
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pa3NIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
BozaeiictBus (npuHuun Jle Illarense);

15) cpopmuposannocme yMeHui xapakmepuzoeambu XMMHUYECKHE
IIPOLIECCHI, Jexaliue B OCHOBE IIPOMBILIIEHHOTO HOJTyYeHUs
CepHOW KHCJIOTHI, aMMHaKa, a TaKke C(HOPMUPOBAHHOCTH IPEICTABICHUH 00 OOIMX HAyYHBIX
NPUHIUIAX U SKOJOTHYECKUX MPOoOIeMax XUMHUIECKOTO MTPOU3BOICTBA;

16) chopmuposannocmv ymenuii npoeoOumb BBIYHCICHHS C HWCIIOIb30BAHUEM HOHSITHUS
«MaccoBas J10JI BEIIECTBA B pacTBOPE», O0BEMHBIX OTHOLIEHUH Ta30B MPU XUMHUECKUX PEaAKLUsX,
Macchl BEIIECTBa MM 00BbEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAaCCe MU 00BEMY OJTHOTO
U3 y4acTBYIOIIMX B PEAKIMH BELIECTB, TEIIOBOTO 3(p(eKTa peakny Ha OCHOBE 3aKOHOB COXPAaHEHHS
Macchl BELIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPTUY;

17) cpopmuposannocme ymenuii cobmodams npasuia MOIL30BAHUS XUMHUYECKOHN TOCYI0H |
7a00paTOpPHBIM 00OPYZOBAaHHEM, a TAaK)Ke MpaBHUiIa OOpalleHHs C BEIIECTBAMHU B COOTBETCTBHUHU C
UHCTPYKLIUSAMHU o BBITIOJIHEHUIO 1a00paTOPHBIX XUMHAYECKHX
OIIBITOB;

18) cppopmuposannocms ymenuli nIAHUPOBAMb U GbINOJHAMbG XUMUYECKHHA 3KCIEPUMEHT
(pa3nokeHue MEepoKCHAa BOAOPOAA B MPHUCYTCTBUU KaTalM3aTopa, OMPENEICHUE CPeasl paCTBOPOB
BEIIIECTB C MTOMOIIBIO YHHUBEPCAIHHOTO WH/IMKATOpAa, BIIMSIHUE
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peaKIiy, peaklii HOHHOTO 0OMeHa, KaueCTBEHHbIE
peakuuu Ha cyibdar-, KapOOHaT- M XJIOPUA-aHUOHBI, HA KaTHOH AaMMOHMs; pelIeHue
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaMm «MeTae» 1 «HeMmeTamisl»y) B COOTBETCTBUH C TPAaBUIIAMHU
TEXHUKA O€30IacHOCTH TpH OOpalleHud C BeUIeCTBaMU W J1aOOpaTOPHBIM 000pyIOBaHUEM,
npeocmaenaims — pe3yibTaThl XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3alMcu  ypaBHEHHH
COOTBETCTBYIOLUX PEAKLUN U popmyauposams BbIBOJIBI HA OCHOBE ATUX PE3yJIbTAaTOB;

19) cpopmuposannocme YMeHul KpUmuyecku aHaIU3UPOBams
XUMHUUYECKYIO HH(OpPMALIKIO, ITOJIy4aeMyto U3 pa3Hbix ucTouHUKOB (CMU, UnTepHeT u 1p );

20) cgopmuposannocms ymenuti cobn0O0amev Npagud SKOIOTUYECKH IelecO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOM JEATEIBLHOCTH B LENISAX COXPAHEHUSI CBOETO 370POBbS M OKPYKAIOIIEH
NPUPOJHON Cpebl; OCO3HABaTh OMACHOCTh BO3JCHUCTBHUS Ha J>KMBBIE OPTaHU3MBI ONpEICIEHHBIX
BellecTB, MoHumasi cMbicn nokazatens [1/IK, noscnams Ha mpumepax crnocoObl yMEHBIIEHUS U

MPEIOTBPAIEHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M UYEIOBEKA;
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TEMATHYECKOE INTAHUPOBAHHUE

Ne i/t

Tema

Koi-
BO
4acoB

OcCHOBHBIE BUABI ACATCIBHOCTHU 06yqafonmxc;1

20P

Pasgen 1 Baxueimme
[IOHSTUSA U 3aKOHBI
XHUMHUHU

PackpsiBaTh CMBICT N3y4aeMBbIX ITOHATUN. PacKpbIBaTh pOJIb XUMUU B IIPUPOJIE U KU3HU
YeJIoBeKa, e€ CBA3b C APYIrMMHU HayKaMu. Pa3inuyars 4uCThIe BelecTBA U CMECH; OTHOPOIHBIC U
HCOOAHOPOJAHBIC CMCCH. Pazmmuats (bI/ISI/I‘-IeCKI/Ie U XUMHNYCCKHUEC ABJICHU. OHpGI{CJ’IﬂTB IMPU3HAKHN
XMMHUYECKHX pPeakUuil U ycinoBus X nporekanus. Ciie0BaTh paBuiiaM M0JIb30BaHUSA
XUMHYECKON TIOCYI0H 1 1a00paTOPHBIM 000pyIOBaHHEM, a TAKXKe MpaBUiIaM 00paIeHus ¢
XMUMHUYECKIMH BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSIMU 110 BBITTIOJIHEHUIO TIPAKTHYECKUX
pabor. [InanupoBaTh ¥ MPOBOAUTH XUMHUYECKUN HKCIIEPUMEHT 110 U3YUYCHHIO U OTMIMCAHUIO
(U3MUECKUX CBOICTB BEIIECTB, CIOCOOOB pa3JieIeHUs] CMeCeil BELIEeCTB.

Paznen 2 Ctpoenue
BCIICCTRBA.
[Tepronnueckuii 3aKOH
u IICXD I.H.
Mengeneena

PackpbiBaTh CMBICI N3y4aeMbIX MOHATHH (BBISBIATH UX XapaKTEepHbIE MPU3HAKH), YCTaHABINBATh
UX B3aUMOCBs3b. PackpsiBaTh cMbIc nepuogudeckoro 3akona Jl. . Menneneesa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, 00bSICHUTEIbHYIO U IPOrHOCTHYECKYIO (DYHKIIUU.
XapakTepHu30BaTh ANEKTPOHHOE CTPOEHUE aTOMOB XMMUYECKHX JIEMEHTOB 1—4 nepnonos,
UCTIOJB3Ys TIOHSITHUSA «S-, P-, 0-2JIEKTPOHHBIC OPOUTATIY, «IHEpPreTuIecKue YpoBHM». OOBIICHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKUX JJIEMEHTOB U UX COCIMHEHUH 10 IEPUOJaM U
rpymnmaMm [lepuoandeckoit cucremsl xuMudeckux ieMeHToB /. 1. MenneneeBa. PackpeiBath
CMBICJI U3yYaeMBIX IOHATUHN (BBIAENATH UX XapaKTEPHbIE IPU3HAKN) U IPUMEHSATH 3TH MTOHATHS
IIPU OMHMCAHUU COCTABA U CTPOEHUS BEIIECTB, AJisi O0BSCHEHUS OTJENbHBIX (DaKTOB U SIBJICHUM.
OnpenensTs BUbI XUMUYECKON CBA3H (KOBAJEHTHON, HOHHOM, METAININYECKON, BOJIOPOAHON) B
COEIMHEHUSAX; TUI KPUCTAIIINYECKON PEIIETKN KOHKPETHOTO BenlecTBa. Onpenensirsb
BAJICHTHOCTb U CTEIICHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO
cocrasa. [IpoBOUTE BEIYHCIIEHHSI C HCIIOJIB30BAHUEM IOHATHS «MAacCOBasl 10JIsI BEIIECTBA B
pactBope». OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKLUHU OT Pa3InyHbIX (DaKTOPOB.
Ornpenenars XapakTep CMENIEHUSI XUMUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO

PoII
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BozneicTBus (mpunnun Jle [larense).

CocTaBysTh YpaBHEHUS PEAKIIUN pa3IMIHBIX THUIIOB; MOJTHBIC M COKPAIIEHHBIC HOHHBIC
YpaBHEHHSI PEAKIIMIA, YIUTHIBAsI YCIOBHS, TIPU KOTOPBIX 3TH PEAKIIUK UIYT JI0 KOHIIA.
[TonTBepkIaTh CyNIECTBOBAHUE TCHETUYECKOM CBSI3U MEXK/y HEOPTaHMUECKUMHU BEIIECTBAMH C
MIOMOIIBIO0 YPAaBHEHUH COOTBETCTBYIOUIMX XUMUYECKUX peakiuid. [IpoBoauTh, HaOMIO1aTh U
OTHCHIBATh XUMUYECKUI IKCTIEPUMEHT: TIO OTIPEICIICHUIO CPEIbl BOJHBIX PACTBOPOB BEIIECTB,
BBISIBIICHUIO YCIIOBHIA MTPOTCKAHHS PEAKIIMA MOHHOTO OOMEHA, M3yYCHHIO BIMSIHUS PA3IMIHBIX
(dakTopoB Ha CKOPOCTH peakiuii. Ciie1oBaTh MpaBUIaM MOJIb30BAHUS XUMHUECKOH MTOCYI0H 1
nabopaTopHbIM 00opymoBanueM. [IpencTaBisATh pe3ybTaThl XAMUYECKOTO SIKCIICPUMEHTA B
dbopMe 3anncu ypaBHEHHMI COOTBETCTBYIONIMX PEAKITUH ¥ JIEIaTh BEIBOJIBI HA UX OCHOBE..

I'maBa 3 Cmecu u 1 PackpeiBaTh CMBICT N3y4aeMbIX MOHSATHI U PUMEHSTH 3TH MOHSATHUS IPU ONMCAHUU CBOMCTB POII
pacTBOPHI BEILIECTB BEIIIECTB M UX MPEBpaIleHUi. XapaKkTepu30BaTh PU3NUECKUE U XUMUIECKHE CBOWCTBA BOJBI, €€
POJIb KaK pacCTBOPUTENIS B MPUPOAHBIX Mporeccax. COCTaBIATh ypaBHEHUS XUMHUECKUX PeaKIIui
¢ ydactreM Bojbl. OOBSACHATH CYIIHOCTh 3KOJOTHYECKHX TMPOOIeM, CBI3aHHBIX C 3arpsi3HEHHEM
MPUPOJIHBIX BOJ, CIOCOOBI OYMCTKHU BOJIBI OT MPUMECEH, MephI IO OXpaHE BOJ OT 3arpsI3HEHHUS.
[T1arupOBaTh U OCYIIECTBIIATH HA MPAKTHKE XUMUIECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOII0/IeHUs, IeJIaTh BBIBOJIBI 110 pe3yabTaTaM dKcrepuMenTa. CrneoBarh mpaBuiiaM
6e30macHoi paboThI B TAOOPATOPUH MPHU UCIIOJIH30BAHUN XUMUYECKON TTOCYIBI U 000PYIOBAHMSI.
['maBa 4 Xumudeckue 8 [TpoBOANTH BHIYMCIEHUS O YPAaBHEHUSM XUMUUYECKUX pEaKlnid, B TOM uncie Tepmoxumudeckue | POIII
peakiuu pacu€Thl.
['maBa 5 MeTtamisl u 12 [IpencTaBisTh pe3ynbTaThl XKMUYECKOTO SKCIIEPUMEHTA B (DOpMeE 3amucu ypaBHEHUN
HEMETaJLIBI COOTBETCTBYIOIIMX PEAKINUI U JIENIaTh BHIBOJIBI HA MX OCHOBE. ClIe/I0BaTh MpaBHIaM

MOJIb30BaHUS XUMUYECKOH 1OCy10i 1 1abopaTopHbiM o0opyaoBanueM. [IpoBoNTh BEIYHUCICHUS
10 YPaBHCHUAM XUMHUYCCKUX peaKHHﬁ. CaMOCTOSITETEHO IIaHUPOBATh U OCYHIECTBJIATE CBOIO
MO3HABATENBHYIO IESTEIbHOCTh; IPUHUMATh AKTUBHOE y4acTHe B TPYNIIOBOH yueOHOM
NeSTeNIbHOCTH. PacKpbIBaTh CMBICI M3Y4aeMbIX MOHATHH (BBLACIATH UX XapaKTepHbIE IPU3HAKH)
U IPUMEHATH 3TU TOHATHS [IPU ONUCAHUM COCTaBa M CTPOCHMS BEIIECTB, ISl OOBSICHEHUS
OTIENbHBIX (PaKTOB U siBIEHUU. OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
AJIEMEHTOB — METAJUIOB ¥ UX COEIUHEHUH C yUETOM CTPOEHUS UX aTOMOB U IOJIOKEHUS B
Ilepnonnueckoi cucreMe xuMnueckux annemeHToB /. 1. MenneneeBa. XapakTepu3oBaTh
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(onmchIBaTh) OOIIME XUMUYECKUE CBOMCTBA METAJUIOB, UX BaKHEHIINX COEUHEHUH,
MOATBEP>KJ1asl ATO ONHMCAHNE IPUMEPaMH YPAaBHEHUIM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIU;
IPUMEHEHHE METAJIOB B Pa3JINYHbIX 00JIACTSX, @ TAKXKE UCIOJIb30BaHUE UX JJIS CO3JJaHUs
COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTMI. PaCKppIBaTh CYyIIHOCTh OKUCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIHi MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOIO OajlaHca 3TUX peaKIUii.
IIpoBoaUTh peakuuu, MOATBEPKAAIOIINE XapaKTEPHbIE CBOMCTBA U3y4aEMbIX BEIIECTB;
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI METAJIJIOB, IPUCYTCTBYIOIIKE B BOAHBIX PACTBOpax.
Habumronate u onuceiBaTh 1€MOHCTPAL[MOHHBIE OBITHI; IPOBOJUTH U OIMUCHIBATh XUMUUYECKUN
SKCHEPUMEHT (J1abOpaTopHBbIE U MTpakTUYecKre padoTel). [IpencTaBisaTh pe3ynbTaThl
XUMHYECKOT0 SKCTIEPIMEHTA B (pOopMe 3anicH ypaBHEHH COOTBETCTBYIOIINX PEAKIIMNA U JIEIaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath paBuiaM MOJb30BaHUs XUMUYECKOM 1TOCY101 U 1a00paTOPHBIM
o0opynoBanueM.IIpoBOAUTE BBIYMCICHHS IO YPAaBHEHUSIM XUMHUYECKUX

peakuuii. CaMOCTOSATENBHO IUIAHUPOBATh U OCYIIECTBIISATH CBOIO I03HABATEIbHYIO JIE€ATEIbHOCTD;
IIPUHUMATh AKTUBHOE Y4YacCTH.

PackpbiBaTh CMBICI N3y4aeMbIX MOHATHH (BBLACIATh UX XapaKTepHbIe IPU3HAKU) U IPUMEHSITh
9TH MOHATUS NPH OMHCAHUM COCTABA M CTPOCHMS BEIIECTB, /Il OOBSICHEHUS OTAEIbHBIX (DaKTOB
Y SBJICHUM.

OOBACHATH 001IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB HEMETAJUIOB U UX COETUHEHUH C
Y4E€TOM CTPOCHHMS MX aTOMOB U MOJIOKEHUS B [leprnoinueckoi cucreMe XUMUYECKUX JIEMEHTOB
. U. MenneneeBa. XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA HEMETAIIOB,
MX BKXHEHIINX COCAMHEHUH, OATBEPXkKAAs 3TO ONMCAaHUE IPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIUX XUMUYECKUX peakiuil. XapaKTepHU30BaTh BIUSHUE HEMETAUIOB U UX
COEITMHEHUH Ha KUBbIE OPraHNU3MbI; OMTUCHIBATH IPUMEHEHHE B PA3IMUHBIX 00IACTAX
IIPAKTUYECKOHN AEATEIbHOCTH Y€I0BeKa. PacKpbIBaTh CYIIIHOCTh OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI MTOCPEACTBOM COCTABJICHMSI 3JIEKTPOHHOTO OaaHca 3TUX PEaKIIHi.
ITpoBoaMTH peakiuy, MOATBEPKAAIOIINE XapAaKTEPHBIE CBOMCTBA N3Y4aEMbIX BEILIECTB;
pacro3HaBaTh ONBITHBIM ITyTEM aHUOHBI, IPUCYTCTBYIOLINE B BOJHBIX pacTBopax. Habmonate u
OINMCHIBATh IEMOHCTPALMOHHBIE OIBITHI; IPOBOJIUTD U ONUCHIBATh XUMUYECKHUI dKCIIEPUMEHT
(;1abopaTopHbBIC U MPAKTUYECKUE PAOOTHI).
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6. I'maBa 6 Xumus B
HAallleH KU3HHU

PackpbIBaTh pojib XMMHMHU B PEIIEHUU SHEPIeTUUECKHUX, CHIPbEBBIX M SKOJIOTUYECKUX ITPOOIeM
4eJIOBEUECTBA, OIIUCHIBATH OCHOBHBIC HAIIPABIICHUS PAa3BUTHUS XUMUYECKOW HAYKH U TEXHOJIOIMH.
[TpumensTh paBuia 6€30MacHOro 0OpaIeHUs C BELECTBAMU, UCIIOJIb3YEMbIMU B IIOBCEAHEBHOM
YKU3HH, IPABUJIA TOBEICHUS B LIEJAX COSPEKEHNUS 3J0POBbS U OKPYKAIOIIEH PUPOTHON CPEebl;
IIOHUMaTh BpeJl (ONaCHOCTb) BO3/IEHCTBHSI HA )KUBbIE OPraHU3MBbl ONPEIEIEHHBIX BEILECTB,
CMBICJI IOKA3aTeJIs MK, MOSCHATH Ha IPUMepax CIOCOObl YMEHBIICHUS M TPEJOTBPALLICHHUS UX
BPEHOIO BO3AECUCTBUS. AHAIIM3UPOBATh U KPUTUYECKU OLIEHUBATh MH(OPMALIHIO, CBA3aHHYIO C
XUMUYECKHMHU MPOLECCAMU U UX BIMSHUEM Ha COCTOSIHHE OKpYsKarouiei cpensl. Mcmnonp30Barh
HOJIy4EeHHBIE 3HAaHUS U NPEACTaBICHUs O chepax AesITeIbHOCTH, CBI3aHHBIX ¢ HAYKOH 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY JIJISl OPHEHTAIIMK B BBIOOpE CBOCH Oymyrien
npodeccuoHaIbHOM fesTenbHocTH. [IpuHuMaTh yuactue B 00CyXJI€HHH MTPOOJIeM XUMUUECKOH 1
HKOJIOTMYECKOI HANpaBIEHHOCTH, BHICKA3bIBaTh COOCTBEHHYIO MO3UIIMIO 10 MpodIemMe U
IpeJularaTb BO3MOKHBIE ITYTH €€ PEeIEHUs.

Peseps

Bcero

34

Pezepse omeeden na enewinuii MOHUMOPpUHZ U KOPPEKMUPOBKY NPOCPAMMDL.
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YUYEBHO-METOANWYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Kysnemnora H. E. Xumus: 11 knacc: 6a3oBbiii ypoBenb: yueOnuk / H. E. Ky3nenosa, A.H.
JIéskun, M.A. IllaTanos..- Mocksa: [Ipocsemienue, 2021.- 239, [1] c. : un.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. 3nomuukoe 2.1'., Toremosa M. K. Xumus: mocodbue 1y NOArOTOBKH K EnuHoMYy
I'ocynapctBenHomy 3k3ameny. — CII6.: Cara; HeBckuii npocnekt, 2004.

2. Kysneyosa H. E., Jleskun A. H. 3ajiaunuk mo XxuMuu Juist yyamuxcst 11 kiacca
o01meoOpa3oBarenbHbIX yupexaeHuit: [IpopunbHblii ypoBenb. — M.: Benrana—I'pad, 2007. 144
c.

3. Jleexun A. H. OOmas u HeopraHudeckas Xumus. Martepuanbl K dK3aMeHY. —
CII6.: ITapuTer, 2003.

4. Jleskun A. H., Kapyosa A. A. lllkonpHas xumus. Camoe HEOOX0aUMOE ocoOme
JUIS IUKOJIbHUKOB U abutypuentoB. — CII0.: ABanon; A30yka kiaccuka, 2004.

5. Bagaunuk k yueOHuky «Xumus -11 Kysnenoa H.E., Tutosa .M., I'apa H.H; -M.; UL
Benrana-rpa¢.2013.

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Bupryanbnas naboparopust http://www.virtulab.net

Bupryansnas madoparopus https://bilimland.kz/ru/courses/simulyaczii/ximiya

OopazoBarenbHbiii mopran Penry EI'D https://ege.sdamagia.ru

Poccuiickas anekrponHas mkouna https://resh.edu.ru/
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