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INOACHUTEJIBHAS 3ATIMCKA

PaGouass mporpamma mno xumuu I8 oOydarommxcs 9  KIaccoB Ha ypOBHE OCHOBHOIO — OOIIEro
o0pa3oBaHus, IpeAycMaTpUBaroias yriyOnéHHOe M3ydeHHe, COCTaBIeHa Ha OCHOBE TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUS [TPOrpaMM OCHOBHOT'O 00IIero o0pa3oBaHus 0 y4eOHOMY NpeaMeTy «XuMUs» Ha yriyOlnEéHHOM ypOBHE,
npescTaBIeHHBIX B DenepanbHOM rocyaapcTBEHHOM 00pa30oBaTesIbHOM CTaHIapTe OCHOBHOTO 001Iero oOpa3oBaHus,
¢ yu€ToM pacupemeN€HHBIX M0 KilaccaM IpOBEpsAeMBIX TpeOOBaHWI K pe3yiabTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHHSA, W IJIEMEHTOB COJACpP)KAHMS, HPENCTABICHHBIX B
YuauBepcaisHOM Komudukarope mo xuMuu(omodpern pemeaneM ®YMO ot 12.04.2021 r. Ne 1/21), m Ha ocHOBe
XapaKTepPUCTUKH IUIAHUPYEMBIX Pe3yJIbTAaTOB JAyXOBHO-HPABCTBEHHOIO Pa3BUTHS, BOCIUTAHHMSA W COLHUAIM3ALUH
oOyuaromuxcs, mnpenctaBieHHoi B IlpumepHoit mporpamMme BocmurtaHust (omoOpeHa pemieaneM DOPYMO ot
02.06.2020 r.). B mporpamme oTpakeHbI MoyiokeHus: KoHIenmuu npenojapanus ydyeOHOTo mpeamera «XuMus» B
oOpazoBarenbHBIX opraHmzauusax Poccuiickoit denepanum, peanu3yrolMX OCHOBHBIE 00IE00Opa3oBaTeNIbHbIC
MPOTPaMMBI.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJMETA «XUMMUS»

Bxnan yueOHoro mpeaMera «XWMHS» B JOCTIDKCHHE LENIe OCHOBHOTO 0OOIIEro oOpa3oBaHMs 0OyCIOBIIEH BO
MHOIOM 3HQU€HHEM XHMHUYECKOH HAayKM B MO3HAHWHU 3aKOHOB IMPHPOJBI, B Pa3BUTUU INPOU3BOAUTEIBHBIX CHII
obmectBa, Texnonoruit XXI B. U3ydenue yae6HOTO npeaMeTa « XMMUs» Ha yPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus
OPHEHTHPOBAaHO HA OOMICKYIbTYpPHYIO IIOJrOTOBKY, HEOOXOIUMYIO JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OPHEHTHPOB, Pa3BUTHS HHTEIUIEKTYaJIBHBIX CIIOCOOHOCTEH M HHTEPECOB MOAPOCTKOB, Ha MPOJIOKEHNE 00ydIeHUs Ha
YpOBHE CpeTHETO O0IIIEero 00pa3oBaHusl.

3HaHMs, YCBOCHHBIE NPU H3YyYEHHWH Yy4eOHOTro mnpenmera «XUMHS», CIY)KaT OCHOBOHW i1 (OPMHUPOBAHUS
MHUPOBO33PEHHUS MOJIOJIOTO YeJIOBEKa, €ro MPeACTaBICHUM O MaTepUalbHOM €AMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT
(dopmupyeMble XUMHEH NPEACTaBICHUS O IMPEBPAIICHHUSX SHEPTUM M BEIIECTB B IPHUPOZAE, O IMYyTAX pPEILICHHs
IJ00ANBHBIX MPOOJEM YCTOWYHMBOIO Pa3BUTHS — CBHIPbEBOW, DHEPreTHYECKOH, MpPOJIOBOJILCTBEHHOW MpoOIeMm,
npoOJIeMbl IKOJIOTHUECKOH Oe30macHOCTH, mpolieM 3apaBooxpaHeHus. KiroueBas poilb XMMHUHM BO MHOXECTBE
WHHOBAIMOHHBIX TeXHONOTHIXXI B., B TOM 4YHCIIe U CBS3aHHBIX C OXPAaHOW 3J0pPOBbsI UYEIOBEKA, CYLIECTBEHHO
MOBBICHJIA 3HAYUMOCTD M BOCTPEOOBAHHOCTH XUMHYIECKOTO 00pa30BaHMS.

Xumudeckoe 00pa3oBaHHE B CTPYKTYype OCHOBHOTO OOIIEro 0Opa3oBaHUs ABISIETCS 0a30BBIM IO OTHOIICHHIO K
crcTeMe 00IIero XuMu4Ieckoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pETH3yeT MPUCYIIHUE
00ImeMy XUMH4YeCKOMY 00pa30BaHHIO KIIFOUEBBIC [IEHHOCTH, KOTOPBIE OTPAKAIOT FOCYAAPCTBEHHBIC, OOIIECTBEHHBIE
Y MHIUBUTyaJIbHBIE TOTPEOHOCTH.

N3yyenne ydeOHOro mpenaMera «XuMus»: 1) cnocoOCTBYeT peanm3alliil BO3MOXHOCTEH MJisi CaMOpa3BUTHS U
(hopMHpOBaHUS KYJIBTYPBI JINUHOCTH MTOJPOCTKOB, UX 00IIeH U ()yHKIHMOHAIBHOW IPaMOTHOCTH; 2) BHOCHUT BKJIaJl B
(hopMHpOBaHHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOSTEIBHOW y4eOHOIt
JIeSITeTIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEIHEBHOM XKU3HH, TaK
U B po(hecCHOHANBHOM JEATENbHOCTH; 3) 3HAKOMHT CO CEeUU(HUKOH HaAyYHOTO MBILIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEJCTaBICHUI O €AMHCTBE IMPUPOABI U YEJIOBEKa, SABISETCA KIIOYEBBIM 3TarloM B ()OPMHPOBAHHM €CTECTBEHHO-
HayYHOH T'PaMOTHOCTH IOJPOCTKOB; 4) criocoOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOT'O OTHOLIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAaHWSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOIl BKJIa]] B 9KOJIOTHYECKOE 00pa3oBaHNe MOJPOCTKOB.

HasBanHble HanpaBiieHHs B O0YYE€HHH XUMHH 00ECIEUMBAIOTCS CHENN(BHUKON CONEpXKAaHUS MTPEAMETa, KOTOPBIH
SBIISIETCA NEJAarorM4ecky aaTUPOBAHHBIM OTPAKEHUEM OIPEAENEHHOTO dTala Pa3sBUTUS XUMUH.

YrnyOn€HHbI Kypc XWMHHM OCHOBHOM INIKOJBI OPHUEHTUPOBAH Ha OCBOCHHE OOYYAIOIIMMHCS CHCTEMBbI
MePBOHAYAIBHBIX MOHATUI XUMHM, OCHOB HEOPTaHMYECKOW XMMHUH, OCHOBOIIOJIATAIONIMX INpPEJCTaBICHHHA oOImei
XUMMHU ¥ OTJICNBHBIX 3HAYUMBIX OHATHIH OPraHN4ecKOil XMMHUU.

CrpykTypa comepkaHus mpeaMera chopMHpPOBaHa HA OCHOBE CHCTEMHOTO MOAX0/1a K ero n3ydeHuto. Conepxanue
CJIaraeTcsi U3 CUCTEMBbI MOHATHUH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMBI OHATHH 0 XUMHYECKON pPEeaKIiH.
O06e >TH CUCTEMBI OPTaHW30BAHBI TI0 IPUHIIMITY TTOCIEI0BATEIHHOTO PAa3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKUX
MPEACTAaBICHUN Pa3HOTO YPOBHA: ATOMHO-MOJEKYJSIPHOW TEOpPHHM KaK OCHOBBI BCErO E€CTECTBO3HAHMUS,
Ilepuonnueckoro 3akona [I. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUM, YUEHHsI O CTPOSHUHU aTOMa U XUMUUECKOH
CBSI3H, TPEJCTABICHUNA 00 3JEKTPOIMTHYECKON THCCOLMALMK BEIIECTB B PACTBOPaX, O XMMHYECKOH KHHETHKE U
TepMOJMHaMUKe. B 0CHOBY TeopeTHuecKHX 3HAHUH MOJI0KEHBI SMIIMPUYECKH TTOJTydeHHbIe (akThl. TeopeTndyeckue
3HAHMS Pa3BUBAIOTCS IOCJIEIOBATENHLHO OT OHOTO YPOBHS K APYroMY M OOECIEUYMBAIOT YYEHHKAaM BO3MOXKHOCTB
OOBSACHATH M IPOTHO3MPOBATh CBOWCTBA, CTPOEHHE M 00JIACTH NMPAKTHYECKOTO TPUMEHEHHS H3Y9aeMbIX BEIIECTB.

OcBoeHue cosepKaHust Kypca MPOUCXOIUT C MPUBJICYEHHEM 3HAHWH U3 paHee N3yYEHHBIX YUE€OHBIX IPEIMETOB:
«Oxpyxatomuit Mupy, «brnonorus», «®uznuka», «Matemarukay, «I'eorpadus», «Texaomorusy, «VcTopusi».



HEJU U3YUYEHUS YYEBHOI'O IIPEJMETA «XUMUWS»

Pabodass mporpamMmma OCHOBHOTO OOIIero o0Opa3oBaHUS IO TpeAMeTy «XHUMHUs» (yriayOnEéHHBIH YpOBEHB)
OpHEHTHpPOBaHA Ha COXpaHEeHHEe (PyHIAMEHTaJIBHOTO XapakTepa oOpa3oBaHUS, CTICIUPHUKN ydeOHOTO IpeaMera u
obecrieyeHne yCIIEMHOTO OOydYeHUs Ha CleAyromeM ypoBHe oOpasoBanus. B pabodeii mporpamme peammsyercs
pa3BHBaIOIas M NpaKTHYECKas HaNpaBlIeHHOCTh OOy4deHUs XUMHHM, AupdepeHunanus oOy4eHHs, BKIIOYaromas
NpoQUIBHYIO MOArOTOBKY O0YYaIOIIUXCS U MOCIEAYIOIee CaMOOIpeielieHie B BBIOOpE HaMpaBlieHNs! 00y4eHHs B
npodUIBHBIX Ki1accax.

VYry0néHHOe n3ydeHue XUMHHU CIIOCOOCTBYET pean3aliuy 3a1a4 MpoecCHOHaNbHON OpUEHTAlMH U HAlIPaBJIeHO
Ha IPEeJOCTaBICHHE BO3MOXKHOCTH KaXKIOMY OOydarolleMmycsi MPOSIBUTh CBOM HMHTEJUICKTyaJbHbIE U TBOPYECKHE
CIOCOOHOCTH IPU U3Y4YEHUH Y4eOHOro mpeaMeTa, HeoOXOIUMBIE ISl TIPOJOIDKEHUsI 00pa3oBaHus M JallbHEeHIIei
TPYAOBOW AEATEIHHOCTH B cdepax, onpenenéHHprx Crparerneil HAyIHO-TEXHOJIOTHYECKOTO pa3BUTHS Poccuiickoit
Denepanu.

Oo6pazoBarenpHbIe QYHKINH TpeIMeTa « XUMHUS», H3y9aeMOoro Ha YTIyOJIEHHOM YPOBHE, PEaTH3yIOTCS B IIPOIEcce
(hopMupoBaHUS 3HAaHWH OCHOB XMUMHYECKOH HAyKH KaK 0OJacCTH COBPEMEHHOTO €CTECTBO3HAHUS, HAYIHOH OCHOBBI
IMIMPOKOTO CHEKTPA COBPEMEHHBIX TEXHOJIOTHH, OOJIACTH MPaKTHIECKOHW MAEATEIBHOCTH YEIOBEKa M OJHOTO W3
KOMITOHEHTOB MHPOBOW KYJIBTYpHI. 3aja4a NpeiMeTa COCTOUT HE TOJIbKO B (POPMHPOBAHUU CUCTEMBI XMMHUYECKHX
3HaHUH — BaXHEWIIMX (aKTOB, MOHATHH, 3aKOHOB W TEOPETHUECKHUX IOJOKEHHH, JOCTYMHBIX 0000IEHUI
MHPOBO33PEHUECKOTO XapaKTepa, sI3bIka HayKH, HO M B MIPUOOILEHNH K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3Y4YECHHH
BEILECTB M XMMHUYECKUX PEaKIHid, a Takke B (OPMHUPOBAHMU W PAa3BUTHH [TO3HABATEIBHBIX YMEHHI U CIIOCOOOB
JESITEIbHOCTH W WX MNPUMCHCHHH B Yy4eOHO-IIO3HABATEIILHOW M y4eOHO-HCCIICIOBATEIbCKON JAEATEIbHOCTH,
OCBOGHHEM IPaBUII 0E30ITaCHOT0 0OpaIlIeHHsI C BEIIECTBAMH B TIOBCEJHEBHOM KM3HH. O0ydYeHUE YMEHHIO YIUTHCS U
MPOJIOIKATh CBOE 00pa30BaHIE CAMOCTOSATEIBHO CTAHOBUTCS OJJHOW M3 BaXXHEHIINX QyHKImMi yueOHOTO IMpeamMeTa.

Lenn u3ydeHus mpeaMeTa B NMPOTrpaMMe OTPaKaroT COBPEMEHHBIC IPHOPUTETHI B CHCTEME OCHOBHOTO OOIIETO
00pa3oBaHMA: HAIIPABIEHHOCTh OOYUCHNS HAa Pa3BUTHE U CAMOPA3BHUTHE JINYHOCTH, (OPMHUPOBAHNE €€ MHTEIUICKTA 1
o01Ieit KyJIbTYpHI.

enn n3y4yenns yaeOHoro npeamera « XumMus» B 9 kinacce Ha yriryOJEHHOM YPOBHE COCTOST B CIEAYIOIIEM:

dopMHpOBaHIE HHTEUIEKTYaIbHO Pa3BUTON IMYHOCTH, FTOTOBOM K cCaMOOOPa30BaHUIO, COTPYHUYECTBY,
CaMOCTOSTEILHOMY NPHHSATHIO PEIICHNH, CIIOCOOHOHN aanTHPOBATHCS K OBICTPOMEHSIOINMCS YCIIOBHSM XKH3HU;

(bOpMI/IpOBaHI/Ie CHCTEMBbI XUMHUYECKUX 3HAHUN KaK KOMIIOHEHTa eCTeCTBeHHO-Hay‘IHOﬁ KapTHUHBI MUpPaA, KaK
OCHOBBI IJId ITIOHUMaHUsA XUMHYICCKOMN CTOPOHBI SIBIICHUI OKPYKaromIero Mupa; OCBOCHUC A3bIKa HAYKHU;

MPUOOIICHNE YYAIIMXCS K CAMOCTOSTEILHOM MO3HABATEILHOW U UCCIICAOBATEILCKOM ACATEIBHOCTH, K HAYYHBIM
MeTOo/IaM To3HaHUsI, (opMUpOBaAaHNE MOTUBAIIUU M PA3BUTHE CIIOCOOHOCTEN K M3yUEHUIO XUMHUH;

(dbopmupoBanue 001IeH (YHKIIMOHATHHON 1 €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH, B TOM YHUCIIC YMCHUI
OOBSICHATD M OILICHUBATH SIBJICHHS OKPYKAIOIIET0 MHPA, UCIIOJIb3Ys 3HAHUS U OIBIT, MOJYYCHHBIC [TPU U3YyUCHUU
XUMUH, TPUMEHSITh UX MPU PEICHUH TPOOJIEM B IOBCEIHEBHOMN )XKU3HU U TPYJOBOMN JESITEILHOCTH;

pa3BuTHE y 00ydJaromuXcs HHTepeca K N3YUEHHIO XUMHHU U chepaM JesaTeNbHOCTH, CBA3aHHBIM C XUMHEH,
MOTHBAIMSI K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOILIETO MPOGMIIL M HAIPAaBICHHOCTH JalbHeiero ooy4deHus;

OCO3HAHHE [ICHHOCTH XUMHUYECKUX 3HAHUH B )KU3HU YEJIOBEKa; TIOBHIIICHUE YPOBHS 3KOJIOTHYECKOH KYIbTYPHI,
HENpUATHE IEUCTBUH, IPUHOCALIUX Bpel OKPYKarolIel cpesie U 310POBBIO JIIOJIEH;

HpI/IO6p€TeHI/I6 06y‘laIOH.[I/IMI/IC$[ OIIbITa CAMOITIO3HAHMS, KIIFOUCBBIX HABBIKOB (KJ'IIO‘IGBLIX KOMHeTeHL[HfI),
HGO6XOI[I/IMBIX JUIA pa3iiIndHbIX BUAOB ACATCIBHOCTH.

MECTO YYEBHOTI'O INIPEIMETA «XUMUS» B YHEBHOM IIJIAHE

B cucreme ocHOBHOTO 00111eT0 00pa30BaHUsI XUMHUS SIBIISIETCS 00sI3aTENILHBIM y4eOHBIM PEAMETOM, KOTOPBIH
BXOJUT B COCTaB Hpe)ﬁ[MeTHOﬁ obmactu ((ECTeCTBeHHO-Hay‘-IHBIe IPEAMETHD).

Y4eOHBIM MJIAaHOM Ha U3y4YeHHE XUMHUH Ha YTIIyOJIEHHOM ypoBHE B 9 Kilacce MOKeT OBITh oTBeseHo 1o 102 4 (3 u B
Hezemo) Wi 136 4 (4 4 B Henenmo), T.€. 2 9 B Henenro 3a cuét obs3arenpHor yactn OOIT OO0 u 1—2 4 3a cuét
gact OOIT OO0, dhopMupyeMoii yaacTHUKaM#u 00pa30BaTEIbHBIX OTHOIICHUH.




COJAEP/)KAHUE YYEBHOI'O ITPE/IMETA

BemecTBo 1 XUMHYecKasi peaKknus

Tosmopenue u yenybnenue 3Hanuti 0CHO8HbIX pazdenog kypca 8 kiacca. Ctpoenue aromoB. CBoiicTBa aTOMOB
XUMHMYECKHX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTUKU (pasuyc, JEKTPOOTPULIATEILHOCTD,
9Heprust MoHu3auuu). IlocienoBaTeIbHOCTh 3alOJHEHMs 3JIEKTPOHHBIX OpOHMTalIell aTOMOB MalbIX HEPHOJIOB.
OcoOeHHOCTH 3alOJIHEHUS] JJIEKTPOHHBIX OpOWTajeld aToMOB OonblIMX mepuonoB. llepuonuueckas cucrema
XUMHMYECKHX 3JIEMEHTOB B CBETE€ IPEACTaBICHUH O cTpoeHHMH aroMa. CTemeHb OKHUCICHHS U BaJEHTHOCTb.
[IpencraBneHne 0 MEPHOJMYECKON 3aBHCHMOCTH CBONCTB XHMHYECKHX 3JEMEHTOB (3JIEKTPOOTPUIATENHHOCTS,
OKHCJINTEIHHO-BOCCTAHOBUTEIIbHBIE CBOHCTBA, KHUCIOTHO-OCHOBHBIE CBOWCTBA OKCH/IOB U THAPOKCHAOB) OT CTPOCHUS
aToma.

Crpoenue BemiecTBa. BemecTBa B TBEPIOM, )KHMAKOM M ra3000pa3HOM COCTOSHMH. BUIBI XUMHYIECKOW CBA3H:
WOHHAs, KOBaJCHTHAs (HETOJApHAs, MOJApHAas); OOMEHHBI M MOHOPHO-aKIENTOPHBIA MEXaHW3M OOpa3OBaHUSA
KOBQJIECHTHOH CBsI3U. MeXMONeKynsIpHble B3auMoJeHcTBUs (BOJOpOAHAs CBA3b, cuibl BaH-nep-Baanbca). Tumsl
KPHUCTAJUTMYECKUX PEIIETOK — aTOMHasi, HOHHAs, METAJUINYECcKast, MOJIEKYJISIpHAsi — WU OCOOCHHOCTH MX CTPOCHHSI.
3aBUCUMOCTH CBOICTB BEIIECTBA OT TUIA KPUCTAININUECKON PEMIETKH U BHJIa XUMUUYECKON CBSI3U.

JdeMoHncTpanuu
1. Monenu KpUCTANINYECKUX PEIIETOK HEOPraHUYECKHUX BEIECTB.

2. Buaer Tabmun «[lepuoanyeckas cucrema xumudeckux anemeHToB J1. 1. Menneneeay

OcHognyvle 3aKoHOMepHOCHU npomeKanus xumudeckux peaxyutl. Knaccudukamms XHMHYECKHX pPEaKLMH IO
pa3IUYHBIM IIpHU3HaKaM (10 YHCIy M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3((eKTy, Mo
W3MEHEHHIO CTETICHEH OKHCIICHHS XHMHUYECKHX 3JIEMEHTOB, MO OOpaTHMOCTH, IO YYacTHIO KaTalu3aTopa, II0
arperaTHOMY COCTOSIHUIO PEarupyroIINX BEIIECTB).

DJIeMEeHTHl XUMHUYECKOH TepMOIMHAMUKHA. DHEPreTHKa XUMHUUECKUX peakiuid. TermmoBod dQPeKT XuMUIecKoi
peaknuu. DK30-U 3HAOTEPMUYECKHE PEaKINH, TEPMOXMMHYECKHE ypaBHEHHs. 3akoH l'ecca M €ro CieacTBHS.
BrruncieHus mo TepMOXUMHYECKUM YPAaBHEHUSAM.

ITonsTHE O CKOPOCTHM XMMHUYECKOH peakinuu. 3aKOH AEUCTBYIOMMX Macc. DakTophl, BIUSIOUINE HA CKOPOCTH
XUMHYECKOH peakiuu. DHeprus aktuBauuu. [lonstue o katanuze. @epmeHTsl. THIrHOUTOPBI.

[MonsiTre 00 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX peakuusx. [IoHsTHE 0 XMMHUYECKOM PaBHOBECHH, IPUHIINI
Jle Ilarenbe. YcnoBus CMELIEHUS XUMHYECKOTo paBHOBecHs. PaKTOPHI, BIMAIONINE HA COCTOSHHE XUMHUYECKOIO
paBHOBECHS.

OKHCINTETPHO-BOCCTAHOBHUTENBHBIE peakuu. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA XHMHUYECKHX
3JIEMEHTOB, 3aBUCHMOCTb OT CTEIICHH OKHCIICHHS. BakHble OKHCINTEIW W BOCCTAaHOBHTENH. [lepMaHraHaT Kamms
(xapakTepuctrka). CocTaBlieHHE YPaBHEHHH OKHCIHTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUA C HCIIOIb30BaHHEM
METO/1a NIEKTPOHHOT0 OanaHca. CBoiicTBa MPOCTHIX BELIECTB — METAIOB M HEMETAIIJIOB — B CBETE MTPEACTaBICHUI
00 OKHCIIUTENIbHO-BOCCTAHOBUTEILHBIX PEAKIIUX.

JdeMoHcTpanuu
. Bustaue xaTanu3aTopa Ha CKOPOCTh XUMHUUECKOH PEeaKIny.
2. IlpuMepbl HEOOpPAaTUMBIX U 0OPATUMBIX pEaKIUii.
3. CMmernieHue paBHOBECHS XUMHUYIECKOH pEaKIuH.

JlabopaTopHble U MpaKTHYecKHe PadoThI

Jlabopamopuwiii onvim

W3y4yeHne 3aBUCHMOCTH CKOPOCTH XMMUYECKON PEaKIUy OT PA3INYHBIX (PaKTOPOB.

Ipakmuueckas paboma

Ne 1. Pemienune sKcriepuMEHTANBHBIX 3a7a4 10 TeMe «OKHCINTETbHO-BOCCTAHOBUTEBHbIE PEAKIIAN.

Borunciaenust
— TI0 TEPMOXMMHUYECKOMY YPaBHEHHUIO PEAKIIUH: TEIUIOBOTO 3 PEeKTa XMMUIECKON PEAKIIUH M0 KOJIUIECTBY
BEILIECTBA, Macce WK 00BEMY ITPOpearupoBaBIIETo WM 00pPa30BaBIIETOCS BEIIECTBA;

— KOJIMYECTBA BEIIECTBA, MacChl MIIM 00bEMa BEIIECTBA 110 U3BECTHOMY TEIUIOBOMY 3((MEKTY XMMUYECKON
peaxmmu;

— MAacchl IPOYKTa PeaKIiy [0 W3BECTHOI Macce OHOTO U3 UCXOTHBIX BEIIECTB, B3STOTO B BHJE PacTBOPA,
COJIEPIKAIIETO OTPEAEIEHHYI0 KOHIIGHTPAITUIO pACTBOPEHHOTO BEIIECTBA

Onexmponumuueckas oOuccoyuayus. Xumuueckue peaxyuu 8 pacmeopax. Teopus 3IIEKTPOIUTHIECKON
Jqucconanuy. PacTBopeHne kak (HU3MKO-XMMHUYecKHid mporecc. [loHsATHE O rumpatax M KpUCTAIOTHApATax.
ONEeKTPOIUTHl U HEINEKTPONUThl. KaTHOHBI, aHHMOHBI. MeXaHU3M IUCCOLMALUU BELIECTB C Pa3IMYHBIM BUIOM
XUMHUUYECKOH cBsi3u. CuibHBIE U ciabble 35eKTpoiauThl. CTENeHb JUccolranny, KOHCTaHTa qucconuanii. MonHoe
npousBeieHue Boabl. Bopopoaseld mnokaszarens. MHAuMKaTOpsl. ONEKTPOJUTHYECKAas IUCCOLUALUS KHUCIOT,
OCHOBAHUU U COJEH.

Peakumm noHHOTO OOMEHa. YCIIOBHMS IPOTEKAHUs peakiuii MOHHOro oOMeHa. MoJeKyJspHbIE, IOJHBIE H
COKpAaIIEHHBIE MOHHBIE ypaBHEHUS peakiuid. CBOHWCTBa KHCIOT, OCHOBAHUH W coJIell B CBETE MpeAcTaBIeHUil 00
AIIEKTPOINTHYECKON Aucconnalyy. KauecTBeHHBIE peakny Ha HOHBI.

TI'uaponus coneil. MoHHbIE ypaBHEHUS THAPOJIN3a COJIEH. XapaKTep Cpebl B BOJHBIX pacTBOpax COJIEH.
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Okcnepumenmanvhoe usyyeHue eewyecms u A6ieHull: 03HAKOMIIGHHE C MOJEIAMH KPHCTAIHYECKUX PEHIETOK
HEOPTaHMYECKUX BEUIECTB — METAIOB M HEMETaToB (TpaduTa U ajiMasa), CIOKHBIX BEIIECTB (XJIOPHIa HATPHS);
WCCIICIOBAaHUE 3aBHCHMOCTH CKOPOCTH XHMHUYECKOW PEaKkIHH OT BO3ACHCTBHS Pa3IWYHBIX (DaKTOPOB; OIBITHI,
WILTIOCTPUPYIONIHE 00paTUMOCTh XUMUYECKHAX PEaKIIHif; NCCIEAOBAHIE IEKTPOIIPOBOJHOCTH PacTBOPOB, IpoIiecca
JIICCOIIMAITAH KUCIIOT, IeN0Yel U CONel; MPOBeICHHE ONBITOB, MILTIOCTPUPYIOIINX MTPU3HAKH MIPOTEKAHUS PEaKIIHN
HOHHOTO 0OMeHa (0Opa3oBaHHUe OcaKa, BEIICIIEHHUE T'a3a, 00pa30BaHMe BOBI); IPHIMEHEHIE HHIUKATOPOB (JaKMyca,
MeTWIopaHXka U (eHoidraienHa) Uil ONpeAeiIeHHs XapakTepa cpelbl B pacTBOpax KUCIOT, OCHOBAaHUH M COJICH;
MPOBEJICHUE OIBITOB, HIUTIOCTPUPYIOIIUX ITPUMEPBI OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIMii (TOpeHne, peakuu
pasnoXKeHusl, COEIMHEHN ); paclio3HaBaHUE HEOPTAaHMYECKUX BEIIECTB C TOMOLIBIO KAYECTBEHHBIX PEAaKIUi HAa HOHBI;
peLIeHUe AKCIEPUMEHTAIbHBIX 3agad 1Mo TemaM: «OKHCINTEIbHO-BOCCTAHOBHUTENBHBIE pPeakiuny, «[ umponus
coJei», « NEeKTPONUTHUECKas AUCCOLUALIHNY.

JdeMoHncTpanuu
1. DaexTpryeckast MPOBOANMOCTE PACTBOPOB BEIIECTB; IBIKEHHE HOHOB B AJIEKTPHYECKOM MOJIE.

2. OnBITH, WUTIOCTPUPYIOIINE IPU3HAKH MPOTEKaHUS PeaKIni HOHHOTO OOMEHa.
3. OnBITHI IO ONPEAETICHUIO CPEBl B PACTBOPAX COJeH (XIIOpHIa HaTpHsI, KapOOHAaTa HATPHS, XJIOPUIA IIMHKA).

JlaGopaTopHble M MpaKTHYecKHE PAdOTHI

JlabopamopHule onvimul
1. Peakmim HOHHOTO OOMEHA B PaCTBOPAX 3JIEKTPOIHUTOB (C 00pa30BaHKEM OCAIKa, BRIACIICHUEM ra3a,
obpazoBanueM Bojbl): cynbdara Mmean(Il) u ménoun, kapOoHaTa HATPHS M COISTHON KUCIOTHI, PEaKIHs
HEUTpanu3aluy MKy TUIPOKCUIOM Kajus U COJISIHOM KUCIIOTOM.

2. Vcnosnp30BaHne HHIUKATOPOB (JIAKMYca, METHIIOpaHKa U eHosdTanerHa) 11 ONpeesIeHNs] XapaKTepa cpeibl B
pacTBopax coJjeil.
3. Pacnio3HaBaHME HEOPTaHUYECKHUX BELIECTB C IIOMOIIbIO KAU€CTBEHHBIX PeaKkIUii Ha MOHBI.

Ipaxmuueckue pabomul
Ne 2. Pemenue skcriepMMeHTaIbHbBIX 3a/1a4 10 TeMe «CBOWCTBA KUCIOT, OCHOBaHHUM U COJIEN KaK 3JEKTPOIUTOBY.

Ne 3. Pemenue skcniepMMeHTaIbHbBIX 3a/1a4 10 TeMe «[ UIpoiau3 comeil».

Borunciaenus

— MacChl MPOAYKTa PEAKIHH IO M3BECTHOW Macce OTHOTO M3 MCXOIHBIX BEHICCTB, B3SATOTO B BHIC PacTBOPA,
COJIEPIKAIIETO OTPEACIEHHYI0 KOHIICHTPAITHIO PACTBOPEHHOTO BEIIECTBA.

HemeTannbl 4 UX coeAUHEHUSA

Obwas xapaxmepucmura nememanios. OCOOEHHOCTH CTPOEHHS aTOMOB XHMHYECKHX 3JEMEHTOB, IPOCTBHIX
BEIIIECTB, aJUIOTponusa. OKUCIUTEIFHO-BOCCTAHOBUTENbHBIE CBOMCTBA HeMeTaIoB. CpaBHUTEIbHAS XapaKTEPUCTHKA
COCIMHEHU! HEMETAJUIOB.

Obwas xapaxmepucmuxa eanocenos. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTENEHH OKHCIICHUS.
Crpoenne u (u3nvecKkue CBOICTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMHYECKHE CBOMCTBA Ha IpPUMEpE XJiopa
(B3amMOZCHCTBHIE ¢ MEeTaIaMH, HEeMeTaJIaMH, BOIOH, menrodamu). XiaopoBoxopo. CoisgHast KUCTIOTa, XUMIICCKHEe
CBOWCTBa, TMONYYCHHE, NMpUMeHeHne. JleiicTBre Xiopa M XIIOPOBOAOPOAa Ha OpPraHW3M deloBeKa. BakHeiimme
XJIOPUABI K MX HaXOXACHHUE B mpupoe. [IoHATHE 0 KHCIOPOACOASP AKX KUCIOTaX XJIOpa U UX COJISX.

JdeMmoncTpauuu
. Om3IYecKre U XUMUYECKUE CBOMCTBA TaJIOT€HOB U X COCAMHCHHA.
2. [MonydeHue XI0poBOIOPOAA.
JlabopaTopHble M MpaKTHYecKHe PadoThI
JlabopamopHule onvimul
. O3HaKoMIIeHHE ¢ 00pa3aMy IPUPOAHBIX XJIOPUIOB (TATOTEHUIOB).
. CBo#iCcTBa COJISTHOM KHCIIOTHI.
. BeITecHeHHne OTHUX TrajloreHOB APYTUMH U3 COSAMHEHHH (TalOTeHUIOB).
. [IpoBeneHme KauecTBEHHBIX PEAKINI Ha XJIOPHI-, OPOMHI- ¥ MOIHI-HOHBI ¥ HAOJIOACHUE MPH3HAKOB UX
MPOTEKAHUS.

Ipaxmuueckas paboma

Ne 4. TlonyueHue COISTHON KUCIIOThI, U3Y4eHHE €€ CBOMCTB.

Borunciaenust
— [0 YpaBHEHMSIM XUMHUYECKUX PEaKIUH, eCIIA OJJIH UX PEarcHTOB JaH B U30BITKE;

— 00BEMOB Ta30B 10 YPaBHEHHIO XUMHUYIECKOH PEaKIIH

Obwasn xapaxmepucmura 21emenmos VIA-epynnvt. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEIICHH
okucinernsa. CtpoeHme W (HU3MUECKHE CBOWCTBA IMPOCTHIX BEIIECTB — KHUCIOpPOAa W CEpHl. AIJIOTPOITHEIC
MOTUGHKAINK KUCIOPOAa M Cepbl. XUMHUYECKHE CBOWCTBA Cepbl (B3aMMOACHUCTBHE C HEMETAIIAMH, METAJIaMu).
CepoBoziopoJl, CTpoeHHE, (U3NIECKHE W XUMHYECKHE CBOWCTBA (KUCIOTHBIE W BOCCTAHOBHUTEIHHBIC CBOWCTBA).
Oxcuapl cepbl Kak MPEICTaBUTENIM KHCIOTHBIX OKCHIOB. CepHucras kucmora u e€ comu. CepHas KHCIIOTA,
(u3nyecKkre 1 XMMHUYECKHe CBOHCTBa (00IIMe Kak MpesIcTaBUTeNs Kiacca KHCIoT U crenuduueckue). Conm cepHoi
KUCJIOTHl. XMMHUYECKHE PEaKLUH, JIeKallie B OCHOBE MPOMBIIUICHHOTO CII0cO0a MOJIyYeHHUS! CEpHOM KHCIIOTHI.
IIpencraBneHns 0 XMMUYECKOM MPOU3BOJICTBE M CBSA3aHHBIX ¢ HUM Ipodeccusx. [[puMeHeHne CepHOW KUCIOTHI H
cynbdaroB. KadecTBeHHBIE peakuuu Ha CynbOUT-, CyIbQHI- U CyabpaT-aHHOHBL. HaxoxmeHue cepbel U €6
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COEIMHEHUH B pHpoae. XUMHUUECKOe 3arpsI3HCHNE OKPYKAIOIIEH CpeIbl COeNMHEHNUSIMH Cephl (KUCIOTHBIEC IO,
3arpsi3HEHUE BO3AyXa), CIIOCOOBI €T0 MPEeA0TBPAICHNS.
JdemoncTpanun
. Komnexkuns «Cepa u e€ coeqmHEeHU.
. ObyrimBaHue caxapa 1o IeHCTBIEM KOHIIEHTPUPOBAHHOM CEPHOU KHUCIOTHI.
. [losyueHrne MOHOKJIMHHOM U IJIACTUYECKON CEPBI.
. BaumopneiictBue cepsl ¢ BOAOPOAOM, MENIbIO, HATPUEM, KHCIOPOJIOM.
JlaGopaTopHble N MPaKTHYECKHE PADOTHI
JlabopamopHule onvimul
1. O3HakoMiIeHHe ¢ 00paslaMu cepbl U €€ MPUPOAHBIX COSTUHEHUH.
2. M3y4yeHne XUMHYECKUX CBOMCTB pa30aBIEHHOM CEPHOI KHCIIOTHI.
3. IlpoBeieHHE Ka4YeCTBEHHBIX PEAKIM Ha CYNbGUI-, CYyIb(UT- U CyIb(haT-HOHBI ¥ HAOIIOAEHHE IPU3HAKOB UX
MIPOTEKAHUS.

Boruncienus
— MAacCHI IPOIYKTa PEaKIUH [0 U3BECTHOH MaccoBoil (00pEMHOI) moie (%) ero BEIX0Ja OT TEOPETHIECKH
BO3MOYKHOT0;

— MaccoBoii (00bpEMHOI) moiu (%) BBIXOIa IPOIYKTA peaKIUH [0 W3BECTHOH Macce (00BEMY) HCXOTHOTO
BEIIIECTBA U MPOIYKTA PEaKIIHU

Obwasn xapaxmepucmuxa 21emenmos VA-epynnvi. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHHU
OKHCJICHHSI.

A30T, pacnpocTpaHeHHE B NpUpoJe, (HU3MYECKUE M XUMHYECKHE CBOMCTBa (B3aMMOICHCTBHE C MeETaIaMHu,
BOJIOPOJIOM, KHCIOpoaoM). KpyroBopoT asora B mpuponae. AMMHAK, ero (HU3HYCCKHEe M XUMHUYECKHE CBOWMCTBA
(okucneHne, OCHOBHBIE CBOICTBa BOJHOIO pacTBOpa), MOJydeHHWE M NpuMeHeHue. MoH aMMOHHS, JTOHOPHO-
aKIENTOPHBIA MEXaHU3M ero oOpa3oBaHus. Co aMMOHUS, NX PU3UYECKUE U XUMHYCCKIE CBOUCTBA (pa3iIokKeHUE U
B3aMMOJICHICTBHE CO IIenoYaMu), mpuMeHeHne. KadecTBenHast peakiust Ha noHbI aMMoums. Oxcunbt azota (I, 11, 111,
IV, V). Azotrcras xkucinora. A30THas KHCJIOTa, e€ MoIydeHue, Gu3ndeckne U XMMHUIECKHe CBOMCTBa (00mmme Kak
MpeICTAaBUTENs Kiacca KHCIOT W crenupuveckne), NMpUMEHEHHe. XUMHUYECKHEe pPEaKIUH, JIeKallue B OCHOBE
MOJYYCHUST A30THOM KUCIIOTHI B MPOMBIIIICHHOCTH. HuUTpathl 1 HUTpUTHL. KauecTBeHHBIE peaknWy Ha HUTPAT- U
HUTPUT-aHUOHBL. XWMHYECKOE 3arps3HEHHE OKPYXAromleH CpeAbl COCAMHEHMSIMH a30Ta (KHCIOTHBIC IO,
3arpsi3HEHUE BO37yXa, TMOYBBI U BOJOEMOB). Docdop, amtorponubie Momudukanuu dochopa, dusnueckue u
XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METAIUIAMH, KUCJIOPOJIOM, TaJIOT€HAMH).

Oxcunel pocopa (111, V), bochopras kucinoTa, pusrmuecKkue U XUMHUUCCKUE CBOWCTRA, onyueHue. KauecTBeHHas
peakius Ha pocdar-uonsl. [Ipeacrarnenus o ranorenunax gocdopa (111, V).

[lonsiTue 0 MUHEpaJbHBIX yHOOpeHHsX. A30THbIE, (ocopHBIC, KOMIUIEKCHBIE YAOOpeHHs. XHUMHYECKOe
3arpsi3HEHUE OKPYIKAIOIIEH cpe/ibl COeqMHEHUIMH a30Ta U Gocdopa.

JdeMmoncTpauuu
. [lony4eHne aMMuaxa, €ro B3auMOJCHCTBUE C BOJOW, KICIIOTAMH, KACJIOPOIOM, CBOWCTBA THAPOKCHIa aMMOHHSL.
. B3aumoieficTBie KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEBIO.
. KauecTBeHHbIC peaknny Ha HUTPAT- U HUTPUT-HOHEI.
. Komnekunu: «MunepansHble yaooperus», «Pocdop 1 ero npupoaHsie COSTHHEHUS.
. Fopenne docdopa.
JlabopaTopHble M MpaKTHYecKHe PadoThI
JlabopamopHule onvimul
. B3aumopelicTBue coneil aMMOHUS CO IIEIOUYBIO.
2. O3HakoMJiIeHHe ¢ 00pa3laMu a30THBIX U GochOpHBIX YAOOPECHUIA.
3. KauecTBeHHas peakiys Ha COJIM aMMOHHUSI, Ha (hochaT-nOHBI.

Ipaxmuueckasn paboma

Ne 5. TlonyueHue amMmmMuaKa, U3y4eHUe ero CBOMCTB.

Borunciaenus

— M0 ypaBHEHUSIM XUMHUYCECKUX PEaKInii.

Obwas xapaxmepucmuxa snemenmos IVA-epynnei. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIC CTEIICHU
OKHCIICHHS.

VYrnepon, ammorponHele Moxaubukanum (Tpadur, ammas, ¢yuiepeH, rpadeH, HaHOTPYOkw), (usmyeckme u
XMMHUYECKHE CBOWMCTBA MPOCTHIX BEUIECTB (B3aMMOJCHCTBHE C METAJUIAMH, HEMETAJUIAMH, KOHIIEHTPHUPOBAHHBIMHU
a30THOM U cepHO# kucinoTamu). IlonsTre 06 ancopbunu. Kpyrosopot yriepona B npupoje. OKCHIBI yriepona, ux
(usnueckre U XMMUYECKHE CBOICTBA, AEHCTBUE HA JKHBBIC OPraHU3MBI, TIOJIy4eHHE U IIPUMEHEHHE. DKOJOTnYeCKUe
nmpoGsieMbl atMocdepsl, CBA3aHHbIe ¢ okcuaoM yriaepoaa(lV). YronpHas xuciota u €€ conu, ux (pusnyueckue u
XUMHWYECKHE CBOIICTBA, MOJy4eHHEe M IpuMeHeHue. KapOoHatsl, rumpokapOoHaThl, nx cBoiicTBa. KadecTBeHHas
peakims Ha KapOOHAT-MOHBI. lcmoip3oBaHHME KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO3SIUCTBE.

[lepBoHaYabHBIC MOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAWHCHHSAX yIJIepoJa: yriIeBOJOPOIbI (METaH,
9TaH, dTHJICH, allCTUICH), STAaHOJ, TIUIEPHH, YKCYCHAs KHcioTa. [IpupoIHble MICTOYHUKHU YTIIEBOJIOPOIOB (yroib,
MPUPOIHBIN ra3, HeTh), MPOIYKTHI KX IEPEPAOOTKH, HX POJIb B OBITY M TPOMBINUICHHOCTH. [IOHATHE 0 OHOIIOTHYeCKU
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B)XHBIX OPraHWYECKUX BELIECTBAX — JKUpax, OelKax, yrJIEBOAaX — W WX POJIM B JKM3HHU YeJIOBeKa. EQWHCTBO
OPTaHUYIECKUX M HEOPTaHMUECKUX COCANHEHUI.

Kpemuuii, ero puzndeckne u XUMHYECKHUE CBOWCTBA (B3aMMOCHCTBHE C METAJUIAMH, KHCIIOPOJIOM, YTIEPOIAOM,
TaJIoTeHaMH), TIOJY9ICeHNEe U IpuMeHeHue. Porms kpemans B npupose u Texauke. Oxcun kpeMHms(IV), kxpemHmeBas
KHCIIOTA, CHJIMKATHL: (PM3HMUECKAE U XUMHUECKHE CBOICTBA, MOTyUCHHE W IPUMEHEHNE B OBITY M TPOMBIIUICHHOCTH.
Baxneiimie cTpouTenbHbIE MAaTEpHAJIBl: KEpaMUKa, CTEKIIO, IIEMEHT, 0eToH, xee300eToH. IIpobieMsr Ge3omacHoTro
UCTIOJIb30BaHUsI CTPOUTENBHBIX MaTepHUaIoB B IOBCEAHEBHON )KU3HU.

JdeMoHncTpanuu
. Mozenu KpucTalmindeckux pemeéTok ajamasa, rpadura, MoJIeKys! GyiuiepeHa.
. AncopOrust pacTBOPEHHBIX BEILIECTB aKTUBUPOBAaHHEIM yriéM. [IpoTuBoras.
. Komnexus «Hedts 1 HEGTenpoayKToI».
. Monenu MoneKysl OpraHu4ecKUX BEIIECTB.
. [lonyueHne KpeMHUEBON KHUCIOTHL.
. Buneomarepunansl: cHiInKaTHAs IPOMBIIUICHHOCTb.
JlaGopaTopHble H MpaKTHYecKHe PadoThI
Jlabopamopuyeie onvimoi
. O3HaKoMIIeHHE ¢ 00pa3aMu IPUPOTHBIX KAPOOHATOB M CHIINKATOB.
. Ilomy4yenue, cobnpaHue, paclio3HaBaHNUE U H3YYEHHUE CBOICTB YTIIEKUCIIOTO rasa.
. VI3y4yenue B3auMHBIX NpeBpalleHuii KapOOHATOB M THAPOKapOOHATOB.
. KauecTBennnie pCaKkun Ha Kap6OHaT- " CUJIIMKAT-UOHBI.
Ipaxkmuueckue pabomoi
Ne 6. TToryuenue okcuma yriaepoga(lV) u usydenue ero CBOMUCTB.
Ne 7. Perenue sKkcriepMMeHTaIbHBIX 33/1a4 110 TeMe «BakHele HeMeTalIbl U MX COSTUHEHUS.

Borunciaenus

— Macchl (00BEMa; H. y.) IPOAYKTa PEaKIMU MO JaHHOU Macce (00bEMY) HCXOTHOTO BEIIECTBA, COACPIKAIICTO
OTIpeIeTIEHHYI0 MAaCCOBYIO JIOJIIO IIPUMECEH.

Dkcnepumenmanvioe usydeHue Gewecms U seleHull: O3HAKOMICHHE C o0pasliaMHM HPUPOJHBIX XJIOPHIOB
(ramoreHnIOB); TPOBEICHHUE OINBITOB, OTPAXKAOIINX (PU3NYECKHE N XHMHUYECKHE CBOICTBA TaJIOTCHOB M HX
COEIMHEHUH; N3yUeHNE CBOWCTB COJISTHOM KHCIIOTHI; IIPOBEACHHE KaUeCTBEHHBIX PEaKkInil Ha XJIOpHUI-, OpoMud- U
WOJMJI-MOHBI U HAOJIOJICHHWE IPU3HAKOB MX IPOTEKAaHWs; O3HAKOMJIEHHE C oOpa3laMHu cepbl U e€ NPHUPOIHBIX
COeIMHEHUIT; HaOIIoIeHHe Mpoliecca OOYTIMBaHMs caxapa IoJl JeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KHCIIOTHI;
M3y4EeHUE XUMHUUECKHX CBOWCTB pa30aBICHHOW CEPHOM KUCIIOTHI; MPOBEJACHUE KaUeCTBEHHBIX pPeaKklui Ha CynbGuI-
, CYIb(UT- U CYIb(aT-HOHBI ¥ HAOIIOACHUE PU3HAKOB UX MPOTCKAHUST; O3HAKOMIICHHE C (PU3MICCKIMU CBOHCTBAMU
aszora, ochopa W uX coeauHeHMH, oOpasuamMu a30THBIX U (HOCHOPHBIX YAOOpEHHH; MHONydYeHue, coOMpaHue,
pacro3HaBaHHE U M3Y4YE€HHE CBONCTB aMMHaKa, M3y4eHHE CBOMCTB COJICHl aMMOHHS; IMpPOBEIEHHE KauyeCTBEHHBIX
peaknuii Ha MOH aMMOHHMS, HUTPHUT-, HUTpaT- U (GochaT-nOHBl U M3ydeHHE NPU3HAKOB MX MPOTEKAHUS, U3yUCHHE
B3aUMO/ICHCTBUSI KOHIIEHTPHUPOBAHHOW A30THOM KHCIIOTHI C MeJbi0, CBOHCTB (hocopHOI KHCIOTHI U e couel;
O3HAaKOMJIEHHE C MOJIEISIMH KPHCTAJUIMYECKUX PEeIETOK ajMasa, rpadura U ¢ysuiepeHa, ¢ IpoueccoM aacoponun
pPacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIEM MW YCTPOHCTBOM IIPOTHMBOIa3a; IMOJydYeHHE, coOMpaHwue,
pacro3HaBaHWE M W3Y4YEHHE CBOICTB YIVIEKHCIIOTO Ta3a; IPOBEACHHE KayeCTBEHHBIX PEakIWi Ha KapOoHAT- M
CHJIMKAT-WOHBl W W3y4YeHWE IIPU3HAKOB MX MPOTEKAHHs; HM3YUCHHWE B3aMMHBIX IPEBPALIEHHH KapOOHATOB H
THIPOKapOOHATOB; O3HAKOMJICHHE ¢ 00pa3liaMy IPUPOAHBIX KapOOHATOB M CHJIMKATOB, C MPOIYKIMEH CHIMKATHON
IMPOMBINUICHHOCTH,; PEIICHUE DKCTICPUMEHTAJIBHBIX 3a4a4 110 TEME «Baxkneiime HeMeTaJUIbl ¥ UX COCAMHCHUA».

MeTaJJibl M MX COeIMHEHUS

Obwue ceoticmea memannos. O0mas XapakTEPUCTUKA XUMHUUECKHUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
noJyio>keHus B Ilepuoauueckoit cucteme xumMuueckux aieMeHToB JI. . MenneneeBa u cTpoeHust aroMOB. MeTauibl
A-u B-rpynmn. CTpoeHne npocThIX BEIIECTB — METauIoB. MeTamnieckast CBsI3b M METaJUINYECcKast KpUCTAIIHIeCcKast
penierka. 3aBHCUMOCTb (PU3MYECKUX CBOWCTB METAJUIOB OT CTPOEHMS KPHCTAJUIOB. DJEKTPOXUMHYECKUH DAL
HanpsokeHuit merayutoB. OOIIMe XMMHYECKHE CBOWCTBa MeTauioB. OOmme CHocoObl TOJIydeHHS METaJlIoB,
METAILTYprus. DIEKTPOIN3 PACILIABOB M PACTBOPOB COJICH KaK OJIMH W3 CIIOCO00B MoydeHus MeTtauioB. [lonsTue o
KOPPO3HH METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. CrutaBsl (CTaib, YyTr'yH, JIOPAITIOMUHNH, OpoH3a).
[IprMeHeHre METauIoOB U CIUIABOB B OBITY M IPOMBIIIJICHHOCTH.

JdeMoHcTpanuu
. Komnexmmu 06pa3noB MeTaJuIoB M CILUTaBOB.
. Monienu KpruCTalUIMIECKUX PEIIETOK METaJIOB.
. BaumoseiicTBue MeTaioB ¢ BOJOM, C paCTBOpaMH COJIEH U KUCIIOT.
. DnexTponu3 pacTBOpoB coielt (xsopuaa menu(Il) n mognna xamus).
. OIBITHI, WJUTIOCTPHUPYIOIINE KOPPO3HIO METAJUIOB U 3AIIUTY METAJUIOB OT KOPPO3HH.
JlaGopaTopHble M NpaKTHYeCKHE PadOThI
JlabopamopHule onvimul
. O3HaKoMJIeHHE ¢ 00pa3laMy CIJIaBOB METAJUIOB, UX (PU3NYECKHUMHU CBOHCTBAMH.
2. 3aBHCUMOCTb CKOPOCTH PEaKIMH METaJlIa C KHCIOTON OT MPUPOJIBI METaJlIa.
Borunciaenust
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— [10 YpaBHEHUSM 3JIEKTPOJIN3a PACIIABOB U PACTBOPOB BELLECTB;
— pa3IU4HbIE TUIIbI BBIYUCIEHUHN 10 YPaBHEHUSAM XUMUYECKUX peakLuit

Memannvt A-epynn

Illenounsle Mertamibl: nojoxkeHue B I[lepuogmueckoil cucteme xumuueckux siemeHToB [I. 1. MeHnneneesa;
CTPOCHHE UX aTOMOB; HaXOKIeHHEe B pupoae. Pu3ndeckre 1 XMMUYECKHe CBOMCTBA (Ha MpuMepe HATPHS U Kallus),
nonyderre. OKCHIBl M THUAPOKCHUABI HATpHUsA W Kamus. [IpiMeHeHHe MIeTOYHBIX METAUIOB W UX COCIOMHCHHH.
Buonorudeckas posp HATPUs U Kanusl.

I[lenoyHo3eMenbHbIE METaIbl MarHui M Kanbui: mojokeHue B Ilepuonmdeckoil cuctemMe XUMHYECKHX
aneMeHTOB [I. 1. MeHzeneeBa; CTpoeHUe X aTOMOB; HaXOKeHUE B mpupoje. duszndeckue U XMMUYECKHE CBOHCTBA
MarHus U Kanbuus. BaxkHeiine coeqUHEeHUs Kaablus U MarHus (OKCUA, TUIPOKCU, COJIN), CBOMCTBA, IPUMEHEHUE.
K€crrocTh BozbI M cIOCOOBI €€ ycTpaHeHus. KpyroBopoT Kaiblus B PUPO/IE.

AmomuHuil: nonoxenue B Ilepuonuueckoil cucreme xumuueckux anemeHtoB JI. 1. Menneneesa; crpoeHue
aToMa; HaXOoXKJIeHHe B pupoe. Ou3udecKie 1 XUMHISCKIe CBOUCTBA AMFOMHUHUSA. AM(POTEpHBIE CBOHCTBA OKCHIA U
TUAPOKCUAA antoMuHus. [IpuMeHeHue amoMHUHNS U €T0 CIIABOB.

Memannvt b-2pynn

OOmrast xapakTepucTHKa MeTauloB b-rpymm (mOOOYHBIX MOATpymIl): HojoxeHune B [lepuoamdeckoii cucteme
xuMudecknx eMeHToB J[. Y. MengeneeBa; 0cOOCHHOCTH CTPOSHHS aTOMOB. SIBJICHHE «IIpOBaja» JJIEKTPOHA Ha
pUMepe CTPOCHUS aTOMOB XpoMa, Me[IH, cepeOpa. BajeHTHBIE COCTOSIHNS aTOMOB d-3JI€MEHTOB, CTCTICHH OKHCIICHHS
aTOMOB B COEIUHEHUSX. 3aBHCUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB OKCHAOB U T'UIPOKCUIOB METAJIOB OT 3HAUCHHH
CTETICH! OKUCIICHUS 3JIeMEHTa B cCoeIMHEHNU. IlepBOHaYaIbHBIC IPEICTABICHHS O KOMIUICKCHBIX COCTUHEHUAX.

Menp 1 cepebpo: CTpOEHHE aTOMOB, CTENEHH OKUcieHus. OOuiue KpaTKhe NpPEeACTaBICHUS O (U3NYECKUX U
XMMHYECKHX CBOMCTBaX NPOCTHIX BEUICCTB (B3aMMOJECHCTBHE C KUCIOTAMU-OKUCIUTEISIMH), 00 HX OKCHJIaX,
THIPOKCHIAX U COJISAX; X MpUMeHeHnH. KauecTBeHHbIC peakliy Ha KaTHOHBI MeIu(2+) u cepedpa.

LuHK: cTpoeHUE aTOMA, CTETICHb OKHICICHUS. XapaKTePUCTHKA (PU3UICCKUX K XUMHUECKUX CBOMCTB, IPUMCHEHHE,
amM(poTepHBIe CBOUCTBA OKCHUIA M THAPOKCHAa. KauecTBeHHBIC peakii Ha KaTHOHBI IIHHKA.

Keneso: ctpoenue aroma, creneHu okucienus. Haxoxnaenue B npupoae. OUsnueckre U XUMUYECKUE CBOMCTBA
Kene3a, mpuMeHeHne. bromorndgeckas ponp kene3a. Oxcunel, runpokcuasl u conn sxene3a(ll) u xemesa(Ill), mx
cocTaB, CBOMCTBA U MoydeHHe. KauecTBeHHBIE peakny Ha KaTHOHHI jkene3a(2+) u xenesa(3+). UyryH u cramp —
CIUIaBHI JKeJie3a. [IpOoM3BOACTBO UyryHA M CTajH. DKOJIOTHYECKUE MPOOIIEMBI, CBSI3aHHBIC C METAJUTypIHUCCKIMU
MIPOU3BOJICTBAMH.

JdeMoHcTpanuu
. I'openue, B3aumMoeiicTBUE ¢ BOAON HATPUS U KaJIbLIUS.
. OkpamuBaHue INIaMeHU HOHAMH HaTpUs, KaJIUs U KalbLUs.
. BzaumopnelicTBue okcuna Kaubus ¢ BOJOU.
. Mexanuueckas IpOYHOCTh OKCUIHOM INIEHKU aIIOMUHMSL. B3auMoneicTBIe altOMUHUS C BOJOK.
. BsanmopieficTBre amoMuHHAS ¢ OPOMOM HITH HOJOM, KACIOTAMH U IIETIOYaMH.
. Buneomarepuaiibl: ropeHue xesne3a B KUCIOPOJE U XJIOpE.
JlabopaTopHble M NPpaKTHYeCKHe PAadOThI
JlabopamopHule onvimul
. O3HaKoMIIeHHE ¢ 00pa3IaMi METAIIOB, X IIPHUPOIHBIX COCTUHECHUH U CILIABOB.
. BsauMoieficTBre ruApOKCHIOB HATPUS U Kb ¢ OKcuaoM yrinepona(lV) u kucnoramu.
. UccrnenoBanue cBOWCTB KapOOHATOB M THAPOKapOOHATOB KaJbIIUS, )KECTKON BOJIBI.
. UccrnenoBanne aMmpOTEpHBIX CBOIICTB OKCHIOB U THAPOKCHIIOB AIFOMUHHUSL.
. 3yuenne mporieccoB nomyueHus THAPOKCHUIOB XKele3a, MX XUMHUUECKHUX CBOWCTB.
. [IpoBeieHne KaueCTBEHHBIX PEAKIIMi Ha HMOHBI MArHUs, KaJbIUs, allOMUHUS, [IMHKA, XKene3a(2+) u xeneza(3+),
mean(2+).

Ipaxmuueckue pabomut

Ne 8. XKéctkocTh BOABI M METOABI €€ YCTPaHEHHUSI.
Ne 9. Pemienue skcniepMMeHTaIbHBIX 33/1a4 10 TeMe «BakHele MeTasibl U UX COEAMHEHUS».

Borunciaenust

— pa3JIUYHbIEC TUIBI BHIYUCIECHUH 10 YPaBHEHUSAM XUMHUYECKUX PEaKLUM.

DKrcnepumenmanvHoe uzyueHue eewjecme U sgieHuil: O3HAKOMIICHHE C 00pa3llaMHd METaIOB M CIUIABOB, WX
(u3uueckUMHU  CBOWCTBAMH; MOJCIMPOBAHUE  METAUIMIECKOW  KPUCTAIMYECKOW  PEHmIETKH;  HM3y4YeHHE
B3aMMOJICHICTBHS METAJUIOB C BOJAOH, C pPacTBOpaMH COJIEH M KHCJIOT, HWCCIEAOBAHHE IPOIECCOB JIIEKTPOIH3a
pactBopoB xmopuaa meau(ll) n nommma kamusi, KOPPO3UH METAIOB; M3yUYeHHUE OCOOCHHOCTEH B3aMMOJECHCTBHS
OKCHJIOB KaNbIlMs W HATPUS C BOAOH, WX THAPOKCHIOB — C okcuaoMm yriepoma(lV) m Kuciotamu; CBOMCTB
KapOOHATOB M THIPOKAPOOHATOB KaJIBITH, )KECTKOW BOJBI; H3YUEHUE MIPOIECCOB MOMYUICHUS THAPOKCUIIOB JKeme3a,
X XUMHYECKHX CBOMCTB; MPU3HAKOB NMPOTEKaHM KAYECTBEHHBIX PEAKINi Ha MOHBI (MarHus, KaJIbIHs, aTFOMUHUS,
IUHKa, xene3a(2+) u xkeneza(3+), menn(2+)); HaOMOJICHNE U ONMUCAHUE OKPAIIMBaHUS TUIAMCHA WOHAMH HATPHS,
KaJgus W KaJbIHs, HMCCIEJOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHAA amoMuHms, ruapokcuna xpoma(lll) u
TUIPOKCHUIA LIMHKA; PEIICHUE IKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHellre MeTaIbl U UX COETUHEHUS.

XuMuUsl ¥ OKpYyxKaoIas cpeia
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Bewecmea u mamepuansi 8 nosceonesHol dHcusHu yenogexa. BaxkHewnne BelecTBa ¥ MaTepHABI, OOJIACTH UX
NprMeHeHns. be3omacHoe HCIoONbp30BaHWE BEHMIECTB M XUMHYECKHX peakiuil B ObiTy. IlepBas momomps mnpu
XUMHUYECKHUX 0’KOrax U OTPABIECHUSIX.

HoBeie MaTepuansl U TeXHOJIOTUU. [[pUHLINIIBI «3€NEHON XUMUM.

Ochosbl 5K0102UYeCcKOU epamomuocmy. XUMUS 1 3I0pOBbe. 3HAUYCHUE N3YUAaeMBIX XUMHYCCKIX JJIEMEHTOB M HX
COeIMHEHHH I (PyHKINOHUPOBAHKS OpraHN3Ma denoBeka. [IoHiaTHe o 310poBOM 00pase KU3HH.

XUMUYECKOE 3arpsi3HEHUE OKpYKawIled cpeapl. DKOJOTHYECKHE MPOOJIeMbl, CBSI3aHHBIE C COCIWHEHUSIMU
yriaepoja, a3oTa, cepbl, TSDKENBIX MeTamioB. [ToHATHE O TpenenbHO nomycTuMoin KoHneHTparuu Bemiects (IT1K).
Poitb XuMuH B pEIICHUHU SKOJIOTHICCKUX MPOOIIEM.

DKrcnepumenmanvHoe uzyierue geujecms U sejleHuli: 03HAKOMIICHHE ¢ 00pa3llaMy MaTepUAIOB (CTEKIIO, CILIABBI
METaJUIOB, TMOJIUMEPHBIC MaTepHaibl); ONpPEACICHUE KUCIOTHOCTH MPUPOIHBIX BOJ; MOJCIUpPOBAHHME Mpoliecca
00pa30BaHusI KUCIOTHOTO 0K, U3YUCHHE Cr0 BO3JICHCTBUS Ha MaTepPHAIIbI.

JdeMoncTpanuu
1. Komnekunu 06pa3oB MaTepHaioB (CTPOUTEIBHBIE MaTEPHAIIbI, CIUIABBI METAJUIOB, TOJMMEPHBIE MaTePHAIIBI).

2. Ilpe3eHTanyu U BUAEOMATEPUAIIBI IO TEME.
JlaGopaTopHble M NpaKTHYecKHe PadoThI
JlabopamopHule onvimul
. OnpenerneHne KUCIOTHOCTH TPHPOTHBIX BOI.
2. MogenupoBaHue npoliecca 00pa3oBaHusl KUCIOTHOTO TOXKIS, M3YUYEHUE €T0 BO3ACUCTBUS HA MaTepPUAIIbI

IMoBTOpeHUEe U 000011IeHHE 3HAHUIT OCHOBHBIX pa3/iejioB KypcoB 8—9 KiaccoB

Ilepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB B CBETE MPECTABICHUNA O CTPOCHHUS
aToma. 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XUMUYECKUX DJIEMEHTOB U UX COCTUHEHHH B MIEPHOJIaX U TPYIIax.

CrtpocHue BelecTBa B TBEPAOM, KHUIKOM U ra3000pa3HOM COCTOSHUH. BHABI XUMHYCCKON CBSI3H. 3aBUCUMOCTD
CBOJCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKY U BUJA XUMUYECKOH CBSI3U.

Krnaccuukarnus XuMAYECKUX PeaKnii Mo pa3InIHbIM Ipu3HaKkaM. [IporHo3upoBaHne BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MpPEBpPALCHU B pa3IMYHBIX YCIOBUSX HAa OCHOBE IPEACTABICHUN XHMUYECKOM KHUHETHKH M
TEPMOJIMHAMUKHU.

XUMHYECKUE PEAKIIH B PACTBOPAX.

CBoiicTBa KUCIIOT, OCHOBAaHHUH U COJIEH B CBETE MPEACTABICHUHN 00 3IEKTPOIUTHISCKON AUCCOUAIIHN.

Mescnpeomemmnnie ceasu

Peanu3zanusi MeXNpeAMETHBIX CBSA3CH MPHU M3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MUCIOIb30BaHUE
Kak OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHMA, TaK U TIOHATUH, MPUHATHIX B OTJENbHBIX €CTECTBEHHBIX HAyKaX.

OO11re eCTeCTBCHHO-HAYYHbBIC MOHITHA: sBJICHUE (TPOLIECC), HAYUHBINA (haKT, THIIOTE3a, TCOPUS, 3aKOH, aHAJH3,
CUHTE3, KJIacCHU(UKAIWs, NCPUOTUYHOCTh, HAOJIOICHUE, SKCICPUMEHT, MOCIUPOBAHUEC, H3MEPCHUE, MOJEIb,
TEXHOJIOTHSI, MaTePHAIIBI.

Odu3nKa: BEmECTBO, TENO, (PU3NUIECKHE BEIHYMHBI, CAUHALEI H3MEPCHUS, Macca, 00BEM, KOIMIECTBO TEIUIOTHI,
aTOMBI U MOJICKYJIBI, arperaTHbIe COCTOSIHUE BEUIECTBA, CTPOSHHE Ta30B, KHUIKOCTEH M TBEPIBIX (KPUCTATUTUICCKUX )
TeJ, KpUCTAJUIMYECKas pel€TKa, 3JEKTPOH, SApO aroMa, NPOTOH, HEUTPOH, MOH, HYKJIHUJA, U30TONbI, KBaHTBHI,
paInoOaKTUBHOCTh, aib(a-, OeTa- W raMMa-H3JIydeHHUe, IIEKTPHUCCKUA 3apsj, MPOBOJHHUKH, MOIYIIPOBOTHHUKH,
TUBJICKTPUKH, COTHEUHBIN CIIEKTP, Pa3Io’KeHIE OEJIOr0 CBETa B CIIEKT.

Buomorus: skocucrema, Omocdepa, ¢orocwHTE3, IpoIecchl 0OMeHa BEIISCTB, MUHEpANbHBIC YIOOpPSHHUS,
MHUKPO3JIEMEHTHI, MAKPOJIEMEHTHI, TUTATENbHBIC BEIIECTBA.

T'eorpadus: armochepa, ruapochepa, MUHEPANIbI, TOPHBIC MOPOJIBI, MOJIE3HBIC HCKOMAEMbIC, TOIJIMBO, BOIHBIC
pecypchl, Tu1aHeTa 3eMIsl.

TexHOJOoTHsI: CTPOUTENbHBIE TEXHOJOTHH, CEIbCKOXO3SHCTBEHHBIE TEXHOJOTHH, TEXHOJOTHH JJIEKTPOHHON
MIPOMBIIIIJIEHHOCTH, HAHOTEXHOJIOTHH.

—_—

INNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

I/I3yquHe XHMHUH B 9 Kiacce HalpaBJICHO Ha JOCTHIKCHUC O6y‘IaIOH.II/IMI/IC$[ JIMYHOCTHBIX, METAIPEIMETHBIX U
MNPpESAMCTHBIX PE3YJIbTATOB OCBOCHUA COACPIKAHUA y‘IC6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATbI

JInaHOCTHBIE pe3yIbTaThl OCBOSHHSI TPOTPaMMBI OCHOBHOTO 00IIIero 00pa30oBaHusI JOCTUTAIOTCS B X0JIe O0YICHHUS
XUMUHU B €IUHCTBE y4eOHOW W BOCIUTATENHHOW AedaTenbHOoCTH OpraHu3aiuyd B COOTBETCTBHUH C TPATUITMOHHBIMH
POCCHICKMMH COIIMOKYJIBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMY B OOIIIECTBE MPaBUIIAMH U
HOpPMaMH TIOBEACHHUS M COCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA U COIMATIM3AINN 00YJarOIIXC .

JIugHOCTHBIE pPE3yNbTaThl OTPAXKAIOT OTPa)KAFOT TOTOBHOCTH OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHUBHBIX [ICHHOCTHBIX OPUCHTAIMIA U PaCIIUPEHHE OIbITA ACATSIEHOCTH Ha e€ OCHOBE, B TOM YHCJIC B YACTH:

[aTpnoTn4yecKoro BOCHUTAHUS:



MIPOSIBIICHUE [IEHHOCTHOT'O OTHOLIEHHS K 0T€YECTBEHHOMY KyJIbTYPHOMY, HAyYHOMY U HCTOPUYECKOMY HACIIEHIO;
MOHNMAaHKE 3HAYCHUSI XUMHUYECKOI HAYKH U TEXHOIOTHH B JKU3HH COBPEMEHHOTO OOIECTBA, B PA3BUTUN SKOHOMHUKH
Poccun u cBoero pernona;

I'paxnaHcKOro BOCHUTAHUSA:

MIPEACTABICHNE O COLMAIBHBIX HOPMax M NMPaBWIAX MEXIMIHOCTHBIX OTHOLICHUH B KOJUICKTHBE, IPOSBICHHE
KOMMYHHUKATUBHOH KyJIbTyphl B pa3HOOOpa3HOIl COBMECTHOW AEATEIHHOCTH; CTPEMIICHHE K B3aMMOIIOHUMAHHUIO H
B3aUMOIIOMOIIM B Ipoliecce y4eOHOW M BHEY4YEOHOH NeaTeNbHOCTH; TOTOBHOCTh OLIGHWUBATH CBOE IIOBEJCHUE H
MOCTYIIKM CBOMX TOBApHILIEH C MO3UIUN HPAaBCTBEHHBIX U IMPABOBBIX HOPM C Y4ETOM OCO3HAHHUS MOCIEACTBUIL
MOCTYTIKOB;

@®opMUPOBAHNS IECHHOCTH HAYYHOI' 0 IO3HAHMSA:

MHUPOBO33PEHUYECKHE IPEACTaBICHUS O BEIECTBE U XMMUYECKOH peakiuM, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKU U HEOOXOAUMBIE AJIsl MIOHUMAaHUS CYIIIHOCTH HAyUYHOH KapTUHBI MUPA; OCO3HAHUE LIEHHOCTH
HAYYHOTO TIO3HAHUS U Pa3BUTHUS KaXKIOTO YETIOBEKA W IIPOM3BOAUTENBHBIX CIII OOIIECTBA B LIETIOM, POJIM U MECTa
HayKH «XUMHSA» B CHUCTEME HAyYHBIX IPEICTABICHHH O 3aKOHOMEPHOCTSX DPAa3BUTHS INPHUPOABI, B3aHMMOCBS3AX
YEJI0BEKA ¢ IPUPOIHON U TEXHOJIOTHYECKOH Cpenon;

MO3HAaBaTeNbHAsE MOTHBALMSI W HMHTEpEC K OOYUEHHMIO, TOTOBHOCTb W CIIOCOOHOCTH K CaMOPa3BUTHIO H
caM000pa30BaHMIO, K HCCIIEA0BATENBCKON OEATEIPHOCTH, K OCO3HAHHOMY BBIOODY HANpaBICHHUS M YPOBHA
JaBHEHIeTro 00ydeHms;

BocnuraHus KyJabTypbI 310POBbS:

0CO3HAHHE IIEHHOCTHU JKH3HH, OTBETCTBEHHOTO OTHOILIECHHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKA Ha 3J0POBBIH 00pa3
YKM3HHU; OCO3HAHHE MIOCIIEICTBUI U HENPUSITHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHNUS alIKOT OIS, HAPKOTHKOB, KypPEHHsI),
HEOOXOMMOCTH COOJIIOJICHUS TIPaBUil OE30IaCHOCTH IPH OOpAaIIeHHH C XMMUYECKUMHU BEIECTBAMU B YYEOHBIX U
JKU3HCHHBIX CUTYyalluAX;

TpynaoBoro BociuTaHus:

(hopMHpOBaHUE IIEHHOCTHOT'O OTHOLICHUS K TPYAOBOHN NESATEIFHOCTH KaK €CTECTBEHHOM MOTPEOHOCTH YeNOBeKa U
K MICCIIEIOBATEIILCKON JICSITENEHOCTH KaK BHICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE; pa3BUTHE HHTEpECa K
npodeccusaM, CBSI3aHHBIM C XHMHEH, B TOM ducie K mpodeccusiM HaydHOH c(epbl, OCO3HaHHE BO3MOXKHOCTH
caMopean3aliy B 3Toi cdepe;

IKOJIOTHYECKOr0 BOCIIUTAHUS:

0CO3HaHHE HEOOXONMOCTH OTHOILECHHUS K MPUPOAE KaK HCTOYHUKY )KHU3HHU Ha 3eMJiie, OCHOBE €€ CYILECTBOBaHHS;
MOBBILIEHHE YPOBHSI DKOJIOTHYECKON KYJIBTYpHI: MPHOOPETEHHE ONbITa IUIAHMPOBAHMS MOCTYIKOB M OLEHKH WX
BO3MOJKHBIX TTOCIIEICTBUI AJIs1 OKpYIKAIOLIel Cpelibl; 0CO3HAHKE TII00aIbHOT0 XapaKTepa dKOJIOTHYECKUX IIPodIeM 1
nyTeﬁ HX PCIICHUA; CIIOCOOHOCTh NMPpUMCHATHL 3HAHUWA, IMOJTYYacMbIC NPHU U3YYCHUU XUMUH, IJId PCUHICHUA 3adad,
CBSI3aHHBIX C OKpYXalollel cpeoi;

AKTUBHOE HEIPUTHE ACHCTBUM, IPUHOCSILUX BPE OKPYKAIOUIEH Cpejie; 0CO3HAHUE CBOEH POJIU KaK I'paklaHUHA
Y IOTPEOUTENS B yCIOBHAX B3aUMOCBSI3H IPUPOAHON, TEXHOJIIOTHIECKOH M COIIMAIIBHO Cpel; TOTOBHOCTD K y4aCTHIO
B TIPAaKTUYECKOH JIESITENEHOCTH KOJIOTHYECKOH HAlpaBICHHOCTH.

METAINPEIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yJibTaThl 00YUYaAIOIUXCsl, OCBOUBIINX OCHOBHYIO 00pa30BaTEeNIbHYIO NPOrpaMMy y4eOHOTo
npeamera « XUMHsS» OCHOBHOTO 00I11ero 00pa3oBaHys, BKIIOYAIOT:

YCBOCHHUE MEKTUCIIHIUTHHAPHBIX (MEXKIIPEIMETHBIX ) MOHATHH, OTPAKAIOIINX MaTepHAILHOE SANHCTBO MHpPA U
TIpoIiecC TO3HAHUS (BEIIECTBO, CBOHCTBO, SHEPTHS, SIBIICHUE, HAYIHBIH ()aKT, 3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH,
Teopusi, HabJroieHUe, U3MEPEHNe, UCCIIeI0OBaHNe, SKCIIEPUMEHT U Ip.);

OBJIAICHUC YHUBCPCAJIbHBIMU y‘I€6HLIMI/I ﬂeﬁCTBHﬂMH (HOSHaBaTeJ'IBHLIMI/I, KOMMYHUKATHBHBIMU,
perJIFITI/IBHBIMI/I), Ba’>XHbBIMHU JIJIA ITIOBBIIICHUA 9(1)(1)6KTI/IBHOCTI/I OCBOCHUA COACPIKAHUSA y‘I€6HOI‘O npeamera,
(POpMI/IpOBaHI/Iﬂ KOMHGTGHHHP‘I, a TaKXKeE HpO@KTHO-HCCHGI[OBaTeHLCKOﬁ JACATCIbHOCTH yYalllUXCs B KypC€ XUMUU;

CIIOCOOHOCTH MX UCIIOJIB30BATH B y‘IC6HOI>'I, II03HABaTEILHOU U COHHaHLHOﬁ IPpAaKTHUKE.

OBHaHeHI/IG yHueepcaﬂbemu no3HaeameslbHbiMu yll€6HblMu ()eﬁcmeu}mu BKJIFOYACT.

ba3oBble JJornueckne AeiicTBUA:

YMEHHUSI UCTI0JIb30BaTh NPUEMBI JIOTHUECKOIO MBILUICHUS IPU OCBOEHUH 3HAHUI: paCKPBIBATh CMBICT XUMUYECKUX
MOHATHH (BBLACTATh WX CYIICCTBEHHBIC TMPHU3HAKH, YCTAHABIHMBATH B3aMMOCBS3b C JIPYTHMHU IOHATHUSIMH);
aHAITM3UPOBATh, CPABHUBATH, 0000IIATh, BEIOUPATh OCHOBAHHUS IS KIIACCH(DUKAIIUHN U CUCTEMAaTH3AIIMA XUMIYCSCKUX
BEIICCTB U XUMHYCCKHX PEAKIM{; YCTaHABIMBATH NMPUYUHHO-CIICICTBCHHBIC CBSI3U MEXIY OOBEKTAMHU W3yUCHUS,
CTpOI/ITB JIOTUYCCKHUC paccymne}mﬂ (I/IH}]yKTI/IBHBIG, JICJIyKTI/IBHBIe, 110 aHaJ'[OFI/II/I); npennaraﬂ) KpI/ITepI/II/I U BBISABJIATH
06]111/16 3aKOHOM€pHOCTI/I n HpOTHBOpe‘IHﬂ B I/ISyIIaeMI)IX HpOHCCC&X " ABJICHUAX, ACJIaTh BBIBOABI M 3aKJIKOUYCHUA,



YMEHUsI TIPUMEHATh B IIPOLECCE IO3HAHWA IOHATHA (IPEAMETHBIE M METalpeIMETHbBIC), CHMBOJIMIECCKHUE
(3HAKOBBIE) MOJEIH, UCTIONB3yEMbIC B XHUMHH, IPEOOPa30BEIBATh MOJIEIIBHBIE TIPEICTABICHUS — XUMHIECCKUI 3HAK
(cuMBOJI DJIEMEHTa), XUMUYeckas GopMyra ¥ ypaBHEHHE XUMHUYIECKON peakIuu — TPH PEIICHNN YIeOHBIX 33]1ad; C
y4€TOM 3THUX MOJENBHBIX NPEICTaBICHUH XapaKTEePHU30BATh H3ydaeMble XMMHUYECKHE BEUIECTBA M XUMHUYECKHE
peaKIum;

ba3oBble ucciienoBarenbckue AeiicTBUA (MEeTOAbI HAYYHOI O MO3HAHNS BelIeCTB U SIBJIEHUII):

YMEHHSI NPHUMEHATh METOJbl HAy4YHOTO IO3HAHHS BELIECTB M SBJICHUH Ha SMIMPHYECKOM M TEOPETHUECKOM
YPOBHSIX B y4e€OHOU IMO3HABATEIBHON M MPOEKTHO-MCCIIEA0BATEIILCKON JIESITEIbHOCTH;

YMEHHSI HCIOJIb30BaTh ITOCTABJICHHBIEC BOIIPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS M CAMOCTOSTENILHO CTaBUTh
BOIIPOCHI; aHaIM3UpOBaTh (akThl, BBIABIATE W (opMynupoBaTh mpoOieMy, ONpelessTh LeJlb M 3ajauu,
COOTBETCTBYIOIIME PEIICHHIO MpPOOJIEMBbl; MpeaIarath ONUCATEIbHYIO WM OOBSCHUTEIBHYIO THUIOTE3y H
OCYLIECTBIISITH €€ POBEPKY;

YMEHUSI TPOBOJUTh W3MEPEHHS HEOOXOANMMBIX MapaMeTPOB, BBIYUCICHHUS, MOACIMPOBAHUE, HAOMIONCHHSA WU
9KCIIEPUMEHTHI(pEallbHble W MBICICHHBIE), CaMOCTOSITEIBHO IIPOTHO3MPOBATh pPE3YNbTAThl, (HOPMYIHPOBATH
0000MIeHNsT ¥ BBIBOABI 110 Pe3yiIbTaTaM IPOBEAEHHOTO OMbITA, HCCIEAOBAHUS, COCTABIATH OTYET O MPOJAEIAHHON
pabore;

IIpuemsbl padoThl ¢ uH(pOpMaLHEii:

YMEHUsSI OpHEHTHPOBATbCA B pA3IMYHBIX MCTOYHHKAX HH(pOpMaruy (HaydHO-TIOMyJISIpHas JUTEpaTypa
XMMHUYECKOTO COZAEpKaHus, CIPaBOYHbIE I0coOus, pecypchl VHTepHeTa); aHaIM3upoBaTh HWHOOPMALUIO U
KPUTUYCCKH OLICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUYUBOCTh, OTOUPATh M UHTECPIPETUPOBATH HH(DOPMAIIHIO,
3HAYMMYIO JIJIsI pelIcHHs yueOHOM 3a1auu;

yYMEHHS NPUMEHSTH Pa3IM4YHble METOIbl M (OpMYNMpPOBATH 3alpoChl NMPH MOUCKE W OTOOpe HMHpOpMauuy,
HeO6XOI[PIMOI7[ JJIA BBIITOJTHCHU S y‘-IeGHI)IX 3aJa4, UCII0JIb30BaTh I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaTI/IBHl)Ie TEXHOJIOTHUH U
pa3IYHbIC OMCKOBBIE CHCTEMBI; CAMOCTOSITENBHO BBIOMPATh ONTHMAIBHYIO (OPMY HpEACTaBICHUS HHpOpMannu
(cxemsbl, TpadyuKu, TUATPAMMBI, TAOJIUIBHI, PUCYHKH H T. II.);

YMEHUSI UCII0JIb30BAaTh HAYYHBIH S3bIK B KaUECTBE CPEACTBA PaOOTHI C XMMHUYECKOH MH(pOpMAIHei; MpUMEeHITh
MEKIpeaMeTHbIe ((HU3HIeCcKre 1 MaTeMaTHIeCKHe) 3HaKU M CHMBOJIBI, (popMyIbl, abOpeBHaTyphl, HOMEHKIATYDY,
HCIIONb30BaTh U IPE0OPa30BHIBATH 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISTHOCTH.

OBnazieHHe CUCTEMOH YHUBEPCANbHBIX YUEOHBIX KOMMYHUKAMUBHbIX Oeticmauli obecriedanBaeT chopMHUPOBAHHOCTh
COIIMAJIBHBIX HABBIKOB O6HICHI/ISI, COBMECTHOM JCATCIIBHOCTHU, B TOM 4YHUCJIC:

YMmenust o6menust (MMCbMEHHOM U YCTHOH KOMMYHHKAIMH):

NpEeACTAaBJIATL IMOJYYCHHBIC PE3YJIbTAaThbl M03HAaBaTEILHOM ACATCIBHOCTH B YCTHBIX M NMHCbMEHHBIX TCKCTaX;
MyOJIMYHO BBICTYIATh C NIPE3eHTAIEH PEe3yIbTaTOB BBHIITOIHEHHS XMMHUYIECKOTO SKCIIEpUMEHTa (MCCIIeI0BaTeNIbCKOM
Ja00PaTOPHOU MM PAKTHYECKOH paboThl, y4eOHOTO MPOEKTA);

B XOJE€ /JAuaiora W/WIM JUCKYCCHM 3aJaBaTh BOIPOCH O OOCYKJaeMOil TeMe W BBICKAa3bIBaTh HJIEH,
(hopMyTHpPOBATH CBOM MPEJIOKECHHUSI OTHOCUTEIBEHO BBITIOHEHHUS TIPEUIOKEHHON 3a/1a49H;

Ymenus yueOHOro coTpyiHUYeCTBa (TPyNNoOBasi KOMMYHUKALUs):

Y4acTBOBATh B IPYIIIOBHIX (popMax pabOTHI: INIAHUPOBATh OPTAaHU3AIMIO COBMECTHON paboThI, ONIPEAEIATH CBOIO
pOJIb, pactpeiersaTh 3aa4d MEXTy WICHaMH TPYIIIbl; BBIIOIHATH CBOIO 4acTh pabOTH, KOOPAMHHUPOBATH CBOU
JEWCTBHS C JNEHCTBHMAMH JIPYTHX WICHOB KOMAHJBI, OINPEAEIATh KPUTEPUH IO OIEHKE KadeCTBa BBIITOJIHEHHON
padoTEr;

pelars BO3HUKAOIIME TPOoOIeMbl Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COTJIaCOBaHMS MMO3MLHUH, y4acTBOBATh B
o0CyXJIeHUH, 0OMEHEe MHEHHSMH, «MO3TOBOM IITYpMe» U Jpyrux (opmax B3auMOJCHCTBHS;

OBnazieHue YHUBEPCANbHBIMU YUEOHBIMU Pe2YIAMUSHBIMU OeliceusAMY BKIIOYAeT Pa3BUTHE CaMOOPTaHU3AINH,
CaMOKOHTPOJISI, CAMOKOPPEKIHHU, B TOM YHCIIE:

YMeHust pemiath yueOHbIe U UCCIIEI0OBATEIbCKHE 3aa4H:

CaMOCTOSATENILHO BBHIOMpPATh CHOCOO pemeHnst y4eOHOW 3anaun (CpaBHHMBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BBIOMpPATh HanboJee NOAXOAANINN C yUETOM CaMOCTOSATENLHO BBIICIICHHBIX KPUTEPHERB), TUNIAHUPOBATH CBOIO PadOTy
NPY pelIeHun y4eOHO W HCClleIoBaTeNbCKOM 3a1auH;

Ha OCHOBE IIOJYYEHHBIX PE3yJIbTaToOB (OPMYIMPOBATH OOOOMIEHUs M BBIBOJBI, ITPOTHO3UPOBATH BO3MOXKHOE
pa3BHUTHE INPOLIECCOB; aHATM3MPOBATh PE3YNbTaThl: COOTHOCHTH CBOM JACHCTBUS C INIAaHWPYEMBIMH pPe3yJIbTaTaMH,
OCYIIECTBIISITH CAaMOKOHTPOJIb JAEATEIbHOCTH; KOPPEKTHPOBATH CBOIO JESATENBHOCTh Ha OCHOBE CaMOAHAIM3a M
CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATDI

[IpenmeTHBIE pe3ynbTATHl BKIIOYAIOT: OCBOCHHE OOYJAIOIIUMECA HAy4YHBIX 3HAHWH, YMEHHH M CIIOCOOOB
JIEUCTBHH, CTIEIU(DUIECKUX IS IPEAMETHON 001acT « XMUMUSsI»; OCHOBBI HAYYHOTO MBIIILIECHHST; BUBI AATEIBHOCTH
M0 MOJYYEHHI0 HOBOTO 3HAHMS, €r0 WHTEPIPETAIUH, MPe0OPaA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U
peaNbHBIX JKU3HEHHBIX YCIIOBHAX; 00ECHEYMBAIOT BO3MOXKHOCTH YCIIEIIHOTO OOYYEHHUs] Ha CIEIYIOIIEM YpPOBHE
00pa3oBaHuUsL.

IIpeaMeTHBIE pe3ybTaThl OTPAKAIOT CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS CIEAYIOIUX YMEHUI:



1) packpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATHH: XUMUYECKUH 3JIEMEHT, aTOM, MOJICKY/a, HOH, KaTHOH,
aHMOH, JICKTPOOTPULATEIILHOCTD, CTENEHb OKHCICHHS, XMMHUUYECKas PEaKLUs, TEIIOBOH 3((EKT peaknuu, MOIb,
MOJISIPHBIA 00BEM, PACTBOP; SIEKTPOJIUTHI, HEINEKTPOIHUTHL, IEKTPOIUTHIECKAs TUCCOIMAINS, PEAKIUU HOHHOTO
oOMeHa, TUApOJIN3 coJiel, OOpaTHMble M HEOOpaTHMBIC PEAKIMH, OKHCIMTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIWH,
OKHCJINTETb, BOCCTAHOBUTEID, OKHCICHUE H BOCCTAHOBIICHHUE, JJIEKTPOIIN3, AITIOTPOIHSL, aM(pOTEPHOCTh, XUMUIECKAsT
CBsI3b (KOBAJICHTHASI, HIOHHASI, METAJUTHUECKAs), MEXMOJICKYJIAPHBIE B3aNMOACHCTBHS (BOAOPOIHAS CBA3b, CHIIBI BaH-
nep-Baanbca), KOMIUIEKCHBIE COEIMHEHUs, KPUCTANIMYECKUE DPEMETKH (MPUMUTHBHAs KyOudeckas, 0OBEMHO-
LEHTPUPOBaHHAsl KyOuuecKasi, FpaHelleHTPUPOBaHHAasl KyOnuecKast, reKcaroHanbHast INIOTHOYaKOBaHHast), KOpPO3Hs
METAJUIOB, CIUIaBBI; CKOPOCTh XMMHYECKOW peaklMy, KaTajiu3, XUMHYECKOe paBHOBECHE, DJIEMEHTHl XUMHYECKOM
TEPMOJIMHAMUKH KaK OJTHOI N3 TEOPETUUECKUX OCHOB XMMUM; TpeiesibHO JomycTuMas konueHrpanust (IT1K);

2) WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHSATHH (CM. 1. 1) M IPUMEHSTH 3TH MOHATHS NPU
OIMCaHMH BEILECTB U UX MPEBPaLICHUIH;

3) HcHonb30BaTh XUMHYECKYIO CHMBOJIMKY UL COCTaBJIECHHS (DOPMYJI BEIIECTB M YPAaBHEHMH XHMHYECKHX
peakuuit;

4) ompenenaTh BAIEHTHOCTb M CTENIEHb OKUCIICHNS XUMUYECKUX 3JIEMEHTOB B COSAMHEHUAX PA3IMIHOTO COCTABA;
NPUHAJICKHOCTE BELIECTB K OMNPENEIEHHOMY KIIacCy COEOMHEHMH mNo (opMmyrnaMm; BHABI XUMHUYECKOH CBSI3H
(KOBaJICHTHOW, HOHHOM, METAJUIMYECKON) B HEOPTAaHHICCKUX COCIUHECHUAXK; 3apsi/l HOHA TI0 XUMHUIECKOl (popmyie;
XapakTep Cpebl B BOMHBIX PACTBOPAX HEOPTaHMUECKUX COCOUHEHMH, THUIT KPHCTAJUINIECKON PEIETKH KOHKPETHOTO
BEILIECTBA;

5) packpeiBaTh cmbica Ilepuoanyeckoro 3akoHa [I. 1. MenneneeBa M JAEMOHCTPUPOBATH €ro TOHUMAaHUE:
OIUCHIBATh U XapaKTepH3oBaTh Tadan4yHyro ¢popmy [lepruoandeckoil cucTeMbl XMMUYECKUX AJIEMEHTOB: Pa3in4aTh
NoHATUS «A-Tpynna» u «b-rpymma», «Majible NepHOAb» U «OOJIbIINE MEPHOABI»; OOBICHATH CBS3b IMOJOKEHHS
anemeHTa B [lepuoauueckoii cucteMe ¢ pacrpeieleHUeM IEKTPOHOB [0 SHEPreTHYECKUM YPOBHSAM, MOAYPOBHIM U
opOuTaNIsIM aTOMOB IEPBBIX YETHIPEX IEPUOJOB; BBIACIATH OONIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
3JIEMEHTOB M HMX COCAMHEHHH (KHCIOTHO-OCHOBHBIX M OKHCIIHTEIbHO-BOCCTAHOBHUTEIBHBIX CBOWCTB OKCHAOB U
THIPOKCHAOB) B MPEeIax MaJIbIX IEPHOAOB U TIIaBHBIX HOATPYII ¢ YIETOM CTPOCHUS X aTOMOB;

6) pacKpbIBaTb CMBICT TEOPHH 3JICKTPOIMTHUECKON IHCCOLMAINM, 3aKoHa I'ecca M ero CileACTBHH, 3aKOHA
JEUCTBYIOINX Macc, 3aKOHOMEPHOCTEH H3MEHEHHS CKOPOCTH XHMHUYECKOM PEaKIUM, HalpaBICHHUsS CMEIICHUS
XMMHYECKOTO PABHOBECHSI B 3aBHCUMOCTH OT PA3JIMYHBIX (JAKTOPOB;

7) xnaccuuIMpOBaTh XMMHUYECKHE DJIEMEHThI; HEOPraHWYECKHE BEIeCTBA; XUMUYECKUE Peaklu (10 YUCIy H
COCTaBY y4YacTBYIOUIMX B PEaKIMU BEUIECTB, MO TEIUIOBOMY 3((EKTy, MO arperaTHOMY COCTOSIHHIO PEareHTOB, IO
HU3MEHEHHUIO CTEeTIeHEeH OKUCICHU XUMUYECKUX IEMEHTOB, 110 00paTHMOCTH, [0 YYaCTHIO KaTalnu3aTopa);

8) xapakTepu30BaTh (OMKUCHIBATH) OOIIME XUMHUUCCKUE CBOMCTBA BEUICCTB Pa3IHMUYHBIX KJIACCOB HEOPTaHHUUCCKUX
COEIMHEHUH, MOATBEPKAask STO ONHCAHUE NPHUMEPaMH MOJICKYJSPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX
XUMUYECKHUX PEeaKLnii;

9) COCTaBIATH ypaBHEHHUS: HIIEKTPOIUTHIECKON TUCCONMALINY KHCIIOT, IET0Yei U COJIe; TOTIHBIE U COKPALIEHHbIE
YpaBHEHHs pEeaKkLUi MOHHOTO OOMEHa; peaKli, MOATBEPKIAIONINX CYIIECTBOBAHNE TCHETHUECKOH CBSA3M MEXKIy
BEILIECTBAMH Pa3JIMUHBIX KJIACCOB; PACKPHIBATH CYIIHOCTb IPOIECCOB THIPOJIM3a COJICH TOCPEACTBOM COCTABICHHS
KpPAaTKUX MOHHBIX M MOJICKYJSIPHBIX YPaBHEHMH pEakIWi, CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKINi
MIOCPE/ICTBOM COCTABJICHHUS JJISKTPOHHOTO OajaHca 3THX PEaKLHi; NpencKa3blBaTh XapakTep CPeAbl B BOIHBIX
pacTBOpax coJje;

10) xapakTepu3oBarh (ONKMCHIBAaTh) (pU3MUECKHEe M XUMHYECKHE CBOIMCTBA MPOCTHIX BEUIECTB (KHUCIOPO[, O30H,
rpadur, anmas, kpeMHui, 60p, azot, Gochop, cepa, XJIop, HATPUH, KaJIUi, MarHUH, KalbIMH, ATIOMUHUI, JKele30,
Menb, IIMHK, cepedpo) M 0Opa30BaHHBIX MMHU CJIOXHBIX BEIIECTB, B TOM YHCJIE UX BOJIHBIX PacTBOPOB (aMMHAK,
XJIOPOBOJIOPOI, cepoBoopo, okcunsl yriepona (11, IV), kpemuusa(I1V), azora (I, 11, 111, IV, V) u docdopa (111, V),
cepsl (IV, VI), cepuucrasi, cepHas, azotHast, GpocdopHas, yrojibHasi, KpeMHHEBasi KUCIOThI, OKCUABI ¥ THAPOKCHUJIBI
MeTamuioB [A—IIA-rpymm, amromuans, meau(1l), nuHka, xene3a (II u I1I)); moscHATE cocTaB, OTHENBHBIC CIIOCOOBI
TOJTYYCHHSI ¥ CBOMCTBA CIOXKHBIX BEIIECTB (KHUCIOPOACOIEpIKAIINE KUCIOTHI XJI0pa, a30TUCTasi, OOpHast, yKCycHas
KHCJIOTHI U uX couy; ranoreHusl kpeMauA(IV) u docdopa (111 u V); okenn u ruapoxcun xpoma(Ill), nepmanranar
KaJus);

11) omrchIBaTh POIIb BAXKHEHIINX M3ydaeMBbIX BEIIECTB B IPUPOJIHBIX MTPOIIECCAX, BINSHNAE Ha XKHUBbIE OPraHU3MBbI,
NPUMEHEHNE B PA3IMYHBIX OTPACIIX 3KOHOMMKH, HCIIOJIB30BAHHE JUIA CO3IAHHS COBPEMEHHBIX MaTephalioB H
TEXHOJIOTHI;

12) npoBOIUTH peakivy, OATBEPHKAAOIINE KAUeCTBEHHbIH COCTAB Pa3JIMYHbIX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTéM Ccojiep Kalrecss B BOAHBIX PacTBOpPaxX HMOHBI XJIOPHI-, OpOMHI-, HOOUA-, cyiabdar-, docdar-, kapOboHaT-,
CHJIMKAT-, CYJIb(QUT-, CYJIbOU-, HATPAT- U HUTPUT-HOHBI, THIPOKCHI-UOHbBI, KATHOHBI aMMOHWUSI, MAarHUsl, KaJIbIIKs,
aroMuHMS, xKene3a(2+) u xenesa(3+), menu(2+), nuHKA;

13) 0OBACHATH M MPOTHO3UPOBATH CBOMCTBA BaKHEHITNX M3y4aeMbIX BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U
CTPOEHHMS, INIPUMEHEHHME BEUIECTB B 3aBHCUMOCTH OT HMX CBOWMCTB, BO3MOXKHOCTH IIPOTEKAHHUSI XHMHUYECKHX
NPEBPAIlCHUH B Pa3IMYHBIX YCIOBHSX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XHUMHUYECKOW KHHETHUKH H
TEepMOJIMHAMUKH;

14) BBIUUCIATH OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISPHYIO MacChl BELIECTB; MAacCOBYIO JIOJII0 XUMHYECKOTO
3JIeMEHTa 110 (OpMyJIe COeTMHEHHST; MACCOBYIO JIOJIO BELIECTBA B PACTBOPE; MOJIBHYIO JIOJII0 XUMHYECKOTO SJIEMEHTa



B COCIMHEHHH, MOJIIPHYIO KOHIICHTPAIMIO BEIIECTBA B PACcTBOPE; HAXOANUTH MPOCTEHIIYI0 (OPMYITy BELIECTBA IO
MAacCOBBIM HMJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB; IIPOBOANTH PACUETHI 10 yPABHEHHUAM XMMHUYECKHUX PEaKnuil ¢ y4éToM
HEJIOCTaTKa OJHOTO W3 PEarcHTOB, IMPAKTHYECKOTO BBIXOAA NMPOAYKTa, 3HAYEHUS TeIuloBoro 3¢dexra peaxummy;
OTIPEZICTIATh COCTaB CMECEH;

15) cnenoBaTe mpaBmiaaM Oe30macHOW pabOTHI B JTAOOPATOPWHU TPH HCIIOIB30BAHWN XMUMHYECKOH IMOCYABI U
000pyIOBaHUs, a TaKKe MpaBHJIaM OOpAaIICHUs C BELMIECTBAMU B COOTBETCTBHU C HMHCTPYKIMSMH BBITOJHEHUS
Ja00PaTOPHBIX OIBITOB M MPAKTUYECKUX pabOT MO MONYYEHUIO U COOMpaHMIO ra3000pa3HbIX BEUIECTB (aMMHUaKa
YIJIEKUCIIOTO Ta3a) M PELICHHI0 HKCIEPUMEHTAIbHBIX 33ja4 10 TeMaM Kypca; IpeJICTaBiIATh pe3yJbTaThl
9KCIepUMeHTa B ()OpMe BBIBOJIOB, JOKA3aTEIbCTB, I'Pa(UKOB, TAOIUIL U BEISIBISITE SMIMPHYECKHE 3aKOHOMEPHOCTH;

16) npUMEHSTH OCHOBHBIE OIEPAIMU MBICIUTEIBHON JIESTENBHOCTH (aHAIM3 U CUHTE3, CPaBHEHHUE, 0000IIeHHE,
CHCTEMaTH3aLUI0, BHISBICHUE NMPHUYMHHO-CICICTBEHHBIX CBS3€H) MPH M3YYEHHUU CBOMCTB BEILECTB M XMMHUYECKHX
peaKLyii; BIaJeTh €CTECTBEHHO-HAYYHBIMH METOJAMH IO3HaHMs (HAOJIONCHHE, HM3MEpEeHHEe, MOJICIUPOBaHME,
SKCIIEPUMEHT (peaslbHBIN ¥ MBICJICHHBIN);

17) mpuMeHATh IpaBUia 0E30MACHOTO OOpALICHUs C BEUIECTBAMH, HCIOJIB3YEMBIMH B MOBCEIHEBHOW >KH3HH,
IpaBHJIa TIOBEJICHNS B IENAX COEPEXEHHS 3[0POBbSI M OKPYIKAIOIIEH NPUPOJHOM Cpelibl; TOHUMATh BPeX (OMacHOCTh)
BO3JICHCTBHSI Ha JKMBBIC OPTAaHM3MBI ONPEACIEHHBIX BEIIECTB, MOACHITH HAa IMPUMEPAX CHOCOOBI YMEHBIICHHS H
MPENOTBPAIIECHHS UX BPEIHOTO BO3ACHCTBNUS, 3HAUCHNE JKUPOB, OCIIKOB, YTIIEBOAOB JUI OPTraHN3Ma IeI0BEKa;

18) wmcmonp30BaTh MONTYYEHHBIE NpPEACTaBICHUS O cdepax MpodecCHOHATHHOHN NEATeTHHOCTH, CBS3aHHBIX C
HAayKOH M COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY JUIS NMPO(eCCHOHATIBHOW OPUEHTAMU M JJsI OCO3HAHHOTO
BBIOOpa XMMHHM Kak NPOQUIBLHOTO IIpeaMera IpU TNPOAOIDKEHHH OOyYeHHMs Ha YPOBHE CpEIHEro oOIiero
obpazoBaHusl.

19) ydacTBOBaTH BO BHEYPOYHOW MPOEKTHO-UCCIEAOBATENBCKON JESTENbHOCTH XUMUYECKOM M XHMHKO-
9KOJIOTUYECKON HAIpPaBICHHOCTH, NPUOOPECTH ONBIT MPOBEJCHUS YUeOHBIX HCCICJOBAaHMH B  YCIIOBHAX
00pa3oBaTeNbHBIX OPraHU3ANNH, a TAKKE OpraHu3anuil (IEHTPOB) JOMOIHUTEIEHOTO 00pa30BaHMs IETEH.
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