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1. ITosicHUTEILHAA 3ANUCKA

Pabouass mporpamma mo yueOHOMY mpeaMeTy «XHUMHUsS» YIriyOJIeHHOTO
ypoBast OO0 I'AOY CO «Jluneit-uatepunat 64» paspaboTaHa B COOTBETCTBUU C
TpeOOBaHUSIMU:
° ®denepanpbHoro 3akoHa oT 29 ngekabpss 2012 roma Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit deaeparun» (B pea. 29 urons 2017 rona);
o npukaza MunnpocBenienus ot 22.03.2021 Nell5 «OG6 yTBepxaeHUU
[Topsinka opraHu3anuy M OCYIIECTBIICHUS OOpa30BaTENIbHON JESITENbHOCTU IO
OCHOBHBIM  00I1I€00pa3oBaTEebHBIM  IIporpaMmMaM  —  00pa3oBaTEbHBIM
nporpaMMaM HadajlbHOTO OOIIEro, OCHOBHOTO OOIIEr0 M CpPEAHEro OOIIero
o0pazoBaHUs»;
o npukaza MunnpocBemenus Poccunm ot 16.11.2022 Ne 993  «O6
YTBEpXKACHUH (enepaibHOil 00pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOI'O OOIIErO
00pa3oBaHUY;
o ITpukaza Muno6pnayku Poccun ot 17.12.2010 Nel897 «O06 yTBepxkaeHUU
dbenepaibHOTO  TOCYAapCTBEHHOIO0 00pa30BaTENbHOIO CTaHIAapTa OCHOBHOTO
o011ero oOpa3oBaHuUs;
o «Crparerus pa3sutus Bociutanus B Poccuiickoin denepanuu Ha nepuos 10
2025 roma», yrtBepxkaeHHas Pacnopsokenuem IIpaButensctBa Poccuiickoit
Oepneparuu oT 29 mas 2015 roga Ne 996-p;
o Canurapnsie npaBuia CII 2.4.3648-20 "CaHuTapHO-3MMAEMUOJIOTHYECKUE
TpeOOBaHMs K OpraHU3alMsIM BOCIIUMTAHUSA U OOy4YEHUS, OT/AbIXa U 03/I0POBJICHHUSA
JeTel M MOJIOAEKHU'",  YTBEPXKIEHHBIM  MOCTaHOBJIEHHWEM [ JlaBHOTO
rocyJapCTBEHHOT0 caHuTapHoro Bpaya Poccuiickoit @enepauun ot 28 ceHTIOpA
2020 romga Ne 28;
o Canutapusie mpaBwia u Hopmbl CanlluH 1.2.3685-21"T'uruennueckue
HOpPMAaTHUBBI U TpeOOBaHMA K 00ecredeHnI0 0e30MacHOCTH U (Uiu) O0e3BpeIHOCTH
JUIs 4deroBeka (aKTOpOB cpenbl oOuTaHUs'", YTBEP)KICHHBIC IMOCTAHOBICHHEM
['1TaBHOrO rOCyIapCTBEHHOIO CaHUTApHOTo Bpaya Poccuiickoii denepanuu ot 28
aaBaps 2021 roma Ne 2;

. OcHoBHOIl  001Ie00pa3oBaTEIbHON  MPOrpaMMOM  OCHOBHOI'O  OOIETro
obpazoBanus 'AOY CO «Jluneit-uatepHat 64»;

o Pa6oueii mporpammel Boctiutarusi TAOY CO «Jluneii-untepHat 64»;

. @denepanbHblii  TEpeUEHb DJIEKTPOHHBIX O00pa30BaTENIbHBIX PECYPCOB,

JOMYIICHHBIX K HMCIOJIb30BAHUIO MPHU peaTu3alliid MUMEIOIIUX TOCyAapCTBEHHYIO
aKKpEeAUTAIMI0 00pa30BaTeNIbHBIX MPOrpaMM Ha4yajabHOTO OOIIEro, OCHOBHOIO
obmiero, cpeaHero  oOmero  00pa3oBaHMS,  YTBEPXKICHHBIM  MPUKA30M
Munnpocenienusi Poccun ot 02.08.2022 Ne 653

o @denepasibHbIl  TepeYeHb ~ YYEOHHMKOB,  YTBEPXKICHHBIM  MPUKA30M
Munnpocsenienus ot 21.09.2022 Ne 858
o yueOHble MOCOOHs, KOTOpPHIE BBIMYCKAIOT OpraHU3aldd U3 TepeyHs,

YTBEPKACHHOTO IipukazoM Munoopuayku ot 09.06.2016 Ne 699



1.1. O0mas xapakTepuCTHKAa y4yeOHOro mpeamera «XuMmus. YTr/ayO0JeHHBIN
YPOBEHb)

[Iporpamma mo xumuu Ja€T MpEACTaBICHUE O IIENIsAX, OOILIeH cTpaTeruu
oOydeHHs, BOCIHMTAHHA W PAa3BUTHUS OOYyYaIOLMXCA CPEICTBaMU Yy4eOHOro
npeaMeTa, OnpeessieT 00s13aTebHOe IPEIMETHOE COIEPKaHNe, €r0 CTPYKTYpY MO
pazgenaMm M TeMmaMm, paclpeiesieHHe IO  KjaccaM, PEKOMEHIyEeMYIO
MOCNIEAOBATEIBHOCTh  M3YYEHHS XUMHH C  Y4YETOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€i, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTell oOywarmuxci. B mporpamme Mo XUMHU — YUUTHIBAIOTCA
BO3MOYKHOCTH y4eOHOTO MpeAMeTa B peaju3aluu TpeOOBaHUN K IUIAHUPYEMbIM
JUYHOCTHBIM, METAlpEAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yyue€OHO-MIO3HABATEIBHOM  JIESITENIbHOCTH
00yyYarouierocs 1o OCBOCHUI0 Y4eOHOTO COJEPKaHMUS.

N3yuenne XWMHUM Ha YpPOBHE OCHOBHOTO oOmero o0pa3oBaHUs
OPUEHTHUPOBAHO HA OOMIEKYIHTYPHYIO TOATOTOBKY, HEOOXOIUMYIO JIJIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, PA3BUTHS MHTEUIEKTYaJIbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOyYarOMUXCs, Ha MNPOJOHKEHHE OOYy4YeHUs Ha YPOBHE CPEIHETO
obmrero oopa3oBaHusl.

3HaHME XUMHUHU CIYXHUT OCHOBOM st (OpMHpOBaHUS MHUPOBO33PEHUS
00y4aroIerocs, ero mpeacTaBiICHU O MaTepuaibHOM EIMHCTBE MHpPA, BAXKHYIO
poJib urparoT GopMHUpyeMbIe XUMUEH MPEACTaBICHUS O MPEBPAICHUSX YHEPTUU U
BEIIECTB B MPHUPOJAE, O MYTAX PEUICHUS TIJIOOAIbHBIX MPOOJIEM YCTOWYHUBOIO
pPa3BUTHUSI YEJIOBEUECTBA — CBHIPbEBOW, HSHEPreTUYECKOW, MPOIOBOJIHCTBEHHOM
po0em, MpoodJIeMbl IKOJIOTMYECKO 0€30MacHOCTH, IPOOJIEM 3APaBOOXPAHECHHUS.

N3yuenue xumunu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH 11  CaMOpa3BUTHSL U
dbopMupOBaHHUA  KyJAbTYpPhl  JUYHOCTH  OOywaroumxcs, UX o0med u
(GyHKIIMOHATIBLHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (pOPMHpPOBAHME MBILIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
0o0y4Jalmuxcsi, HAaBBIKOB HX CaMOCTOSITENIbHOM  y4eOHOW  JesITeNIbHOCTH,
OKCIEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHHHM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOGECCUOHATBHON ACSITENbHOCTH;

3HAaKOMUT CO CHEHU(UKONH HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBACT OCHOBBI
MPEAICTABICHUM O €IMHCTBE MPHUPOIbI U YETIOBEKA, SIBISETCSA KIIOUYEBBIM 3TAllOM B
(bopMHpPOBAaHUU €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH 00YyUaroIIUXCs;

croco0cTByeT (OPMHPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE
00pa3oBaHUE 00YYArOIITUXCSI.

JlanHbple HampaBiieHHs B OOyUYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(UKO
COJIep)KaHUsl TpeaMeTa, KOTOPBIM SBISETCS MENaroruiyeckd aganTHPOBAaHHBIM
OTpaXCHHEM OTPEICIICHHOTO 3Tara Pa3BUTHS XUMUHU.

YrnyOnéHHbIH Kypc XUMUU OCHOBHOTO OO0IIET0 00pa30BaHUs OPUEHTUPOBAH
Ha OCBOEHHE OOYYaIOMIMMHCS CUCTEMBbI NEPBOHAYAIBHBIX MOHITHH XUMHH, OCHOB
HEOPTaHWYECKON XWMHUU, OCHOBOIOJIATAIONINX MPEACTABICHUN OOIIeH XWUMHUH U
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OTJIETbHBIX 3HAUUMbIX MOHATHA OPraHUYECKONH XUMUHU.

CtpykTypa coliepkaHusi MPOTPAMMBI 10 XUMUU CHOPMHUPOBAHA HA OCHOBE
CHUCTEMHOT0 mojaxona K e€ u3yueHuto. CojepxaHue CKIaIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUNA O XUMUYECKOU
peaknun. O0Ge 3T CUCTEMBI OPTAHW30BAHBI MO MPHUHIUITY MOCIEAOBATEIIBHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUUECKUX MPECTABICHUIN Pa3HOTO YPOBHSI:

aTOMHO-MOJICKYJISIPHON TEOPUHU KaK OCHOBHI BCETO €CTECTBO3HAHMS;

ITepnoanyeckoro 3axkona JI.J1. Menneneesa kak OCHOBHOTO 3aKOHA XUMHUU;

YYEHHMsSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

NOpPEACTaBICHU 00  AIEKTPOJUTHYECKON  AUCCOLMALIMM  BEUIECTB B
pacTBopax;

0 XMMHUYECKON KMHETHKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHyYeCKMX 3HAHUU TOJIOKEHBI IMIUPHUUECKH IMOTYUYEHHBIE
dakTtel. TeopeTnyeckue 3HAHUST PA3BUBAIOTCSA MMOCIIEIOBATEILHO OT OJHOTO YPOBHS
K Jpyromy u oOecrneyuBaloT OOydYalomUMCs BO3MOXHOCTh OOBSACHATH U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHUE WM O0JIACTH MPAKTUYECKOTO MPUMEHEHUS
M3Y4aeMBbIX BEIIECTB.

OcBoeHne cofepkaHusl MPOTPAaMMBI MO0 XHMHUH  TPOUCXOIUT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHEe W3YYEHHBIX YUYEOHBIX MPEIMETOB:
OKpY’KaloImuii Mup, Ouosorus, (u3MKa, MaremMaTHka, reorpadwusi, TEXHOJOTHS,
UCTOPUS.

[Iporpamma ocHOBHOTO 00mIero oOpa3oBaHus 1O XUMHUHU (YrayOJEHHBIN
YpPOBEHb) OpPHMEHTHPOBAHA HA COXpaHeHUE (PYHJAMEHTAILHOIO XapakTepa
oOpazoBaHusi, crenupuky ydeOHOro mpeamMera MU oOecledYeHHe YCIEeIHOTo
oOy4yeHHsi Ha CJeIyIolEeM YpoBHE oOpas3oBaHusi. B mporpamme no Xumuu
peanu3yeTcsi pa3BUBAIOUas W MPaKTUYECKas HAMPaBIECHHOCTh OOYYEHHS XHMHH,
mupdepennmanus  oOydeHHs,  BKIOYalomias  NpoQUIbHYIO  MOJATOTOBKY
oOydJalmuxcsi U MOCIEAYIOIIee CaMOONpeaeTeHne B BbIOOpEe HampaBlICHUs
oOy4deHus B mpo(UIbHBIX KJI1accax.

YrnyOnéHHoe UW3ydYeHHE XUMHUHM CHOCOOCTBYET peaiu3aluu  3ajad
npodecCHOHATLHON OPUEHTAIIMY U HAIIPABJICHO HA MPEJOCTABICHUE BO3MOKHOCTH
KOKIOMY OOYyYaromeMycss MPOSIBUTh CBOM WHTEIUICKTYalbHBIE M TBOPYECKUE
CIOCOOHOCTM TpPH HM3YyUYEHUH ydyeOHOro mpeamMeTa, HeoOXOAUMBbIe s
POJIOJKEHUS 00pa30BaHus U JaJIbHEUIEH TPYJOBOM JEATETbHOCTH.

[Iporpamma 1o xumuu (yriayOJn€HHBIM YpOBEHb) MpeAHa3HayeHa IS
UCIIOJIb30BAaHUSI B 00pa30BaTENbHBIX OPraHU3aLMAX, PEATU3YIOMIUX POrpPaAMMbI
nuddepentiupoBanHoro (yriyoJ€HHOro, NpPOQPUILHOTO) H3YyYEHHUS OTIACIbHBIX
y4eOHBIX NMPEIMETOB HAa YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHus.

OO6pazoBaTenbHble GYHKIUU XUMHUH, U3y4aeMON Ha yriyOJE€HHOM YPOBHE,
peanu3yroTcs B mporecce GOpMUPOBAHUS 3HAHUH OCHOB XMMHUYECKON HAYyKW Kak
00JacTH COBPEMEHHOT'0 E€CTECTBO3HAHMS, O0JACTHU MPAKTUYECKOW AESITENbHOCTU
YEeJIOBEKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBON KyJbTYphl. 3agada y4eOHOTO
peMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbBl XUMUYCCKUX 3HAHUHN — BAXKHEHIIIHX
(bakToB, MOHATUH, 3aKOHOB M TEOPETUUECKUX MOJOKEHH, JOCTYMHBIX 0000IIeHU



MHUPOBO33PEHYECKOTO XapakTepa, fA3blKa HAyKH, B MNPUOOLIEHUU K HAyYHBIM
METOJaM TMO3HAaHMUS TPU HU3YYCHUH BEIIECTB M XUMHUYECKUX PpPEaKIHil,
(GbopMHUpPOBaHUN U PA3BUTUU MO3HABATEIIHHBIX YMEHHUA M CTIOCOOOB JICSITEIIBHOCTH
U WX TNPUMEHEHWH B Yy4eOHO-TIO3HABATEIHLHOM M YYEOHO-MCCIIEIOBATEIhCKON
JeSITEIbBHOCTH, OCBOCHHHM NpPaBHJI O€30MacHOr0 OOpalleHHs C BEUIECTBAaMHU B
MTOBCEHEBHOM KU3HMU.
1.2. Hean yyeOHOro npeamera «XumMus. Yray0JeHHbI YPOBEHb»

Llenu u3ydyeHus XUMUHU OTPAXKAIOT HAMPABIEHHOCTh OOYyUYEHUsI Ha pa3BUTHE
U CaMOpa3BUTHE JIUYHOCTH, GOPMHUPOBAHUE €€ UHTEIUIEKTa U 001N KYJIbTYpBhI.

N3ydeHne XMMUM HaIpPaBJIEHO HA IOCTUKEHUE CIEAYOIINX LIEJICH:
- (GopMHUpOBaHHME HWHTEUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPUHITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;
- ¢opMHpPOBAHNE CHCTEMbl XUMHUYECKUX 3HAHWM KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpA, KaK OCHOBBI JJI1 NMOHUMAHHS XUMHUYECKOH CTOPOHBI
SIBJIEHUW OKPYXKAIOIIET0 MUPA, OCBOCHUE S3bIKA HAYKH;
- mnpuoOmeHne OoOy4aromuxcsi K CaMOCTOSITENIbHOW IIO3HABATENBHOW U
UCCIIEIOBATENIbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJAaM  [O3HaHWS,
dbopMHEpOBaHE MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;
- popmupoBanue 00mel PYyHKITMOHATHPHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH,
B TOM YHUCJIE YMEHUU OOBICHATh W OLEHUBATH SIBJICHHUS OKPY>KAIOIIETO MHpA,
WCIIOJIb3Ysl 3HAHUS U OIIBIT, MOJYYEHHbIE MPU U3YYECHUU XUMUH, NPUMEHATH UX
IIPU pelIeHUu Ipo0JIeM B MOBCEIHEBHOM KU3HU U TPYIOBOM AESTENbHOCTH;
- pa3BuTHE Yy OOydYarouMxcsi HMHTEpeca K HU3YYEHUI0 XUMHM U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHBallMg K OCO3HaHHOMY BBIOODY
COOTBETCTBYIONIETO NPOdUIIs U HAIPABICHHOCTU JalbHEMNIIero o0ydeHus;
- OCO3HAHME IIEHHOCTHM XHMHUYECKUX 3HAHUU B KU3HHU YEJIOBEKA, IMOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KyJIbTYpPbl, HENPUATHE IEUCTBUU, NPUHOCALIUX BpEX
OKPYKAIOIIEH Cpelie U 310POBbIO JIFOAEH;
- npuoOpeTeHre OO0YYaIOUIMMUCS OIbITa CAaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETCHITHH ), HEOOXOAMMBIX JJIS PA3TUIHBIX BUOB IS TCIIBHOCTH.
1.3. MecTto y4yeOHOro npeamera «Xumus. Yrjiy0JieHHbIH YPOBEHb» B y4eOHOM
IUIaHe

Ha yriny6nénHoe usydyeHue ydyeOHOro mpenmera «XUMHS» OTBOAMUTCS IO
102 gacoB B 8 u 9 kitaccax (3 yaca B HEJENI0), TO €CTh 2 Yaca B HEJACNIO 3a CUET
o6s3arenbHOM yact OOIT OOO u 1 gac 3a cuét yactu OOII OO0, popmupyemoit
y4acTHMKaMU 0Opa3oBaTelibHbIX oOTHOIIeHui. Bcero 204 waca 3a nBa rona
00yueHus.
2. Conep:xxanmne yueOHOro npeamera « XuMus. Yray0JeHHbII YPOBEHb)

Conep:xkanue o0ydyenusi B 8 kiacce.
IlepBoHaYaIbLHbIE XUMHYECKUE TOHATHS

Xumusi — BaxHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTHYECKOU JIEATEITHHOCTH
yenoBeka. [Ipenmer xumuu. Pons xumun B ku3HU 4enioBeka. KpaTkue cBeneHus
00 McTOprK BO3HUKHOBEHHS M PA3BUTHSI XUMHUHU. XUMHS B CUCTEME HayK. Tema u
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Bemectsa. Dusnyeckne M XMMHUYECKHME CBOWMCTBA BEIIECTB. ArperaTHble
coCTOsiHMA BewecTB. [loHATME O TEOPETHYECKUMX M HOMIIMPUYECKUX METoAax
IIO3HAHUS B ECTECTBEHHBIX HaykKax. IIpencraBiieHMs O HaydYHOM IIO3HAHMM Ha
IMIIUPUYECKOM YPOBHE: HAOIIOACHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHHE,
BblyncieHue. [IpencraBieHuss 0 HAy4YHOM ITO3HAHUM HA TEOPETHYECKOM YPOBHE:
HayuyHbIe (DaKThl, MpoOIemMa, TUIOTEe3a, TEOPHS, 3aKOH.

SA3pik xumMun. VICTOYHUKN XUMHYECKOU WH(POPMAITUH.

[Tonstue o MeTogax paboOThl ¢ XMMUYECKMMHU BelecTBaMu. O00opyoBaHue
IIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuna Oe3omacHoro oOpaiieHus c
BELIECTBAMU U J1a00paTOPHBIM 000PYJOBAHUEM.

YucTtele BemecTsa U cmecu. [IpuponHele cmecu: BO34yX, IPUPOAHBIN TIas,
HE(QTh, IPUPOAHBIE BOJIbI, TOPHBIE NOPOABLI U MUHEpaJIbl. [IOHSATHE O TOMOT€HHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasneneHus cMecel. OuncTKa BELIECTB.

BemectBa M XuMUYeCKHE peakUUUd. ATOMBI M MOJIEKYJbl. XHMHUYECKHUE
aneMeHTbl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpoCThle M CIOKHBIE BELIECTBA.
Meraimel u  HeMmeTaubl. BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUS.

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKOH NOCTOSIHCTBA cocTaBa BewlecTB. OnpeaesieHne BAJICHTHOCTU 3JIEMEHTOB 110
dopMynaM OWHApHBIX COEAMHEHMA M COCTaBieHHE (QopMys OMHAPHBIX
COCIMHEHMM II0 BAJCHTHOCTH 3JeMEHTOB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcHTENIbHAs MOJIEKYJIsIpHas Macca. MaccoBast oJI1 XUMUYECKOTO 3JIEMEHTa B
coenquHeHun. Haxoxxaenue npocreiiieit (opMyIibl BELIECTBA 10 MAaCCOBBIM JI0JIIM
DJIEMEHTOB.

KomnyectBo BemecTa. Monb. MoirsipHas macca. B3auMoCBsA3b KOJIMYECTBA,

Macchl M 4YHUCJIa CTPYKTYpPHBIX €IMHUI BellecTBa. Pacuetsl mo ¢opMynam
XUMHYECKUX COoequHEeHnH. MoisipHas Macca cmecu BeniecTs. MosbHas 1oJis
XMMHYECKOTO 3JIeMEeHTa B coenuHeHuH. Haxoknenue mnpocreimiei ¢Gopmyisl
BEILIECTBA 110 MOJIBHBIM JIOJISIM JJIEMEHTOB.
@u3nuecKkne M XHMHYECKHE SABJICHUA. XMMHUYECKAs pPEaKUHs M €€ IPU3HAKU.
VYcnoBus IpoTEKaHUsI XUMHUYECKUX PEaKLUid. 3aKOH COXPAHEHHUS! MAcChl BEILIECTB.
ATtomMHO-MonekysipHass Teopus. JKuszHb M gearensHocTh M.B. JloMoHOCOBa.
XHUMHYECKUE ypaBHEHUS. THUIIBI XUMUYECKUX PEAKUUNA (COEUHEHUS, PA3IIOKECHMS,
3aMelleHus, oOMeHa). PacueTsl 10 XUMHUYECKUM YPaBHEHUSIM.

OKCHEPUMEHTAIIBHOE H3Y4YEHUE BEIIECTB M SIBICHUU. 3HAKOMCTBO C
XMMHMUYECKON TIOCYyA0M, C mMpaBujaMu paboTbl B Jaboparopuu W HpHEMAMHU
oOpamieHuss ¢ JsabopaTopHelM oOopynoBaHueM. M3yueHne U omnucaHue
(u3nyeCKuX CBOICTB 00pa3lloB HEOPraHWYECKUX BEIIECTB — METAIOB U
HemeTaysioB. HaOmronenune @usmueckux (IUIaBI€HHE BOCKA, TasHUE JIbAA,
pacTUpaHHe caxapa B CTYIIKE, KUIIEHWE W KOHIEHCAUus BOJbI) U XMMHYECKUX
(ropeHue cBeYM, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBUE COMbI WIIU
MeJla C COJSTHOM KHCIOTOM) siBieHuid. O3HakoMieHHe ¢ oOpa3laMu BEIIECTB
konmnuectBoM | Monb. Halmromenue u  ommcaHue NPU3HAKOB MPOTEKAHUS
XUMHUYECKUX pPEaKUMi (pa3iioKEeHUE caxapa, B3aUMOJEHCTBHE CEPHOU KHUCIOTHI C
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xJopuoM Oapusi, NOJIydyeHUE U paznoxeHue ruapokcuga meau (1) npu
HarpeBaHWM, B3aUMOJICUCTBUE keje3a ¢ pacTBopoMm conu meau (II). Mzyuenue
CrocobOB  paszfenieHuss cMmeceil (C TNOMOUIbI0 MAarHura, (UIBTPOBAHHE,
BbIMIApMBaHUE, JUCTULIALINS, XpoMaTorpadusi), MpoBeIeHNE OUUCTKHA MTOBAPEHHON
conu. HaGmronenrue u onucaHue OMBITOB, WUTIOCTPUPYIOLINX 3aKOH COXPAaHEHUs
MAacCBl.

BakHeiue npeacTaBUTe M HEOPraHNYECKHX BELECTB

IIpencraBnenus o rasax. Bosmyx — cmech raszos. CocraB Bo3ayxa. 3aKOH
ABoranpo. MousipHblii  00bEM ra3zoB. OTHOcHUTENbHAas IJIOTHOCTh IAa30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHON Macchl ra3000pa3HOro BEIIECTBA 110
U3BECTHOM OTHOCUTENIBHOM MIOTHOCTH. OOBEMHBIE OTHOIIEHHS Ta30B IIpU
XUMHYECKUX PEAKIUAX.

Kucnopon — asnemeHT u npocrtoe BeniecTBo. HaxoxzaeHue kuciopona B
npupojie, pU3nYecKkrue 1 XUMUYECKNE CBOMCTBA (PEaKLMU TOPEHUs U OKUCICHHUS).
[Tpoueccol okucnenuss B xuBod mnpupoae. Oxcuzapl. IIpumeHeHue kuciopona.
Crioco0bl MoMy4YeHHs! KUCIOPO/ia B JIaDOpAaTOPUH U MPOMBIIIIeHHOCTH. [loHsTre 0
karanu3arope. KpyroBopor kwuciopoga B mnpupone. O30H — amtoTponHas
Moaudukammsi Kuciaopoga. O30HOBBIA CIOM, €ro 3HAYEHWE IS SKUBBIX
opranu3MoB. Pa3pyienue 030H0BOTO €I10s1.

TemnoBoii 3¢(deKkT XMMUUECKON peakiuH, TEPMOXMMHUYECKHUE YpaBHEHUS,
DK30- M 3HAOTEepMUYECKHEe peakiuu. Tommmso. Mcnonp30Banue yris U MeTaHa B
KauyecTBE TOIUIMBA. 3arpsiz3HeHue Bo3ayxa. [loHsTie o napHukoBoM 3 dexre.

Bomopon — »smeMeHT M mpocTtoe BemecTtBo. Haxoxnaenue Bogopona B
npupone, (uU3MUEeCKMe M XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nosydeHus. [Ionarue o kucnorax u cossix. Mcnosnb3oBanue BOLOPOIa B KAUECTBE
TOIUIMBA.

Bona. ®usnueckue cBoucTBa BOubl. Boxa kak pactBoputenb. PacTBOpHI.
Hacelmennsle M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
®dakTophl, BIMAIOIIME HAa PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HbBIX BEIIECTB.
Crioco0b! BhIpaKeHHUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi A0JsI PACTBOPEHHOTO
BEILIECTBA, MOJIApHAs KOHIEHTpauus. Poib pacTBOPOB B NPUPOAE U B KU3HHU
YeJI0BeKa.

Xumuyeckue cBoiictBa Boabl. [lonstne 00 ocHoBanusx. Ilonstue 00
uHAuKaropax. Kpyroopor BoAabl B IpHUpoAc. 3arpsA3HEHHE IPUPOIHBIX BOI.
OxpaHa 1 OYUCTKA IPUPOJHBIX BOI.

Knaccugukanus Heopranmueckux coenuHeHui. Oxcuapl. Kiaccugukanns
OKCHUJIOB:  cojieoOpasytome  (OCHOBHBIE, KHCIOTHBIE, aMQpOTepHbIE) U
HecojieoOpasyromue. MexayHapogHass HOMEHKIATypa OKCHIOB. TpuBHalbHBIE
Ha3BaHUA OKCHIOB. PU3NUECKUE U XapaKTEPHbIE XMMHUYECKHE CBOMCTBA OKCHJIOB
(B3anMOJEHCTBHE C BOAOMW, C KUCIOTAMH U OCHOBAHUSIMHU, C JPYTHMH OKCHJIAMH).
[lony4denue OKCHUIOB.

IToHATHE O TUAPOKCUIAX — OCHOBAHMAX U KUCIOPOACOACPKAMNX KUCIOTaX.
Kucnoter. Knaccudukanus kucinor. MexayHapogHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUsA KUCIOT. DHU3NYECKUE M XMMHUYECKHE CBOMCTBA KHCIIOT
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(B3aUMOJICHCTBUE C METAJJIAMH, C OKCUJIAMU METAJIOB, OCHOBAHUSAMHU U COJISIMH).
Psan axtuBHoctn MmetamoB H.H. bekeroa. Ilomyuenne kucnor. Kuciorsr B
MPUPOAE, TPUMEHECHHUE BAKHENUIIINX KUCIIOT.

OcHoBanus. Krmaccuduxarnuss OCHOBaHMM: IIENOYHM U HEPACTBOPHUMBIC
OCHOBaHMs. MexyHapoaHasi HOMEHKIIATYpa OCHOBaHUU. TpHUBUAJIbHBIC HA3BAHUSA
ocHoBaHui. Illemoyun, ux cBoMcCTBa (B3aUMOJIECTBHE C KMCIOTHBIMU OKCHJIAMH,
KHUCJIOTaMU U COJIIMH) M CHOCOOBI moiyueHusi. HepacTBopuMble OCHOBaHUS, MX
CBOMCTBA (B3aUMOJIEUCTBHUE C KUCIOTAMHM) U CIIOCOOBI OJTy4eHHsl. AM(OTEPHOCTb.
[Tonsitue 00 am@oOTEpHBIX THUAPOKCHAAX (HA MPUMEpPE TUIAPOKCHIOB IMHKA U
ATIOMUHUSA): XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBUE C KUCIOTAMH M ILEI0YaAMU)
Y TIOJTyYEHHE.

Comm  (cpemnue, KHCIIbIE, OCHOBHbBIE, JBOIHBIC). MexayHapoaHas
HOMEHKJIaTypa coJie. TpuBUaIbHbIE Ha3BaHUA coJie. @Dusnueckue u
XapakTepHbIE XMMHWYECKHE CBOMCTBA Ha NpuUMepe cpeaHux cose. Ilomydenwne
coJen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

DKCHEpUMEHTAIIBHOE U3YUYEHUE BELIECTB U SIBJICHUM:
- KOJIMYECTBEHHOE OIIPEACIIEHUE CONEP/KAHNS KUCIOPOIA B BO3YXE;
- IOJIy4Y€HUe, COOUpaHue, paclio3HaBaHUE U U3YyUYEHHE CBOMCTB KUCIOPO/Ia;
- HaOmoJeHWe B3aWMOJEWCTBHUS BELIECTB C  KHCIOPOJAOM M YCJIOBUH
BO3HUKHOBEHUS U MPEKPAICHUS TOPECHHUS;
- O3HAKOMJIEHHE C 00pa3liaMu OKCUIOB U ONMCAHUE UX CBOMCTB;
- TOJlydeHHe, coOupaHue, pacrho3HaBaHWE M M3YYEHHE CBOMCTB BOJOPOJA
(ropenue);
- B3auMojieicTBUE Boiopoaa ¢ okcuaom meau (11);
- HcclefoBaHME  OCOOCHHOCTEW  PacTBOPEHHS  BEIIECTB € PA3IMYHOM
PacTBOPUMOCTBIO;
- IIPUTOTOBJIEHUE PACTBOPOB C OIPEIEICHHONW MAaCcCOBOW JOJIEHW PacTBOPEHHOIO
BEILIECTBA;
- IPUTOTOBIICHUE PACTBOPOB C ONPENCICHHOW MOJISIPHOW KOHILIEHTpaluen
PaCTBOPEHHOI'O BELIECTBA;
- B3aMMO/ICMCTBUE BOJIbI C METAJJIaMU (HATPUEM U KaJIbIIUEM);
- OIIpEJIETIEHNE PACTBOPOB KUCIIOT U LIEJI0YEH C IOMOIIBI0 HHINKATOPOB;
- HcclieoBaHue 00pa3lioB HEOPraHUYECKUX BEIIECTB Pa3IUYHbBIX KJIACCOB;
- u3ydeHue B3aumojercTBus okcuaa meau (II) ¢ pacTBopoM cepHOIl KHCIOTHI,
KHUCJIOT C METAJJIAMH, PEAKIIUN HEUTpaIn3aluu;
- MOJYYEHUE HEPACTBOPUMBIX OCHOBAaHHM, BHITECHEHUE OJIHOIO METajUla APYTUM
13 pacTBOpA COJIU;
- B3aMMOJICVICTBHE TMPOKCH/Ia IMHKA C PACTBOPAMHU KUCJIOT U LIEJI0YEH;
- pElIEHHE OJKCIEPUMEHTANBHBIX 3a1ady 1o TemMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHUIN.
Iepuoanyecknii 3axoH u Ilepuoanuyeckas cucreMa XMMUYECKHUX IJIEMEHTOB
J1. 1. MenaeneeBa

Crpoenune aromoB. XuMHuueckasi cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
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peaKuuu.

[lepBbie MOMBITKH KiIACCU(UKALUKA XUMUYECKUX 3iieMeHTOB. [lonstne o
rpymnmax (CeMencTBax) CXOAHBIX 3JEMEHTOB: IIEJIOYHBIX U INEI0YHO3EMEJbHBIX
MeTajulax, TajJoreHaX, WHEPTHHIX (OJaropo/HbIX) razax. DJIEMEHTBI, KOTOPHIC
00pa3yroT aMmpoTepHBbIC OKCUIBI U TUIPOKCHUJIBI.

Ilepnonnyeckuit 3aKOH. OTtkpeiTHE [lepnognueckoro 3aKOHa.
Ilepnognueckas cucremMa xumuueckux odnemeHtoB JI. WM.  Menneneesa.
Koporkonepuoanass u jnnuHHomepuoaHas (opmel Tabmuubl «llepuoguueckas
cuctema xumuieckux snemeHToB [I. 1. MenpaeneeBay. Ilepuoasl u rpynisl (A- u
b-rpynmsr).

Crpoenne atomoB. CoctraB aToMHbIX siaep. M3orombl. PagnoakTUBHOCTH.
DNEeKTPOHBIL. DJNEKTPOHHAs] OpOUTaNb. DJHEPreTUYECKHEe YPOBHU U TMOTYypOBHHU
aToma: s-, p-, d-opOuTanmu. DJNEKTPOHHbIE KOH(PUTYpAlMU U BJIEKTPOHHO-
rpaduueckue ¢Gopmynbl aToMoB. DU3MUECKH CMBICI MOPAIKOBOTO HOMEpa,
HOMEpa Mepuojia u rpynmsl d5emeHTa. CTpoeHre 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
nepBbix 20 xumuueckux 35eMeHToB [lepuoanueckoii cucremsl [[. . Menneneesa:
pacnpenesieHue 3JEKTPOHOB 10 SHEPreTUYECKHM YPOBHSIM, IOAYPOBHSIM H
opoutansam. Gusnueckuii cMpici [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHHUs pajJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIPYNIaM M HEPUOJAM.
M3MeHeHnEe KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHU XMMHUYECKUX DJIEMEHTOB B
nepyoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JIIEMEHTA II0 €ro
noJioxkeHuro B Ilepuoguueckoi cucreme 1. . Menneneena.

3nauenue llepumomnueckoro 3akoHa u Ilepuoguyeckoil  CHUCTEMBI
XUMUYECKUX DJIEMEHTOB JUIsl pa3BUTUS Hayku W npaktuku. JI. 1. MenneneeB —
YUEHBIN U TPaKIaHUH.

DNEeKTpOOTPULATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. XWMHYECKasl CBS3b.
Buabl xumMuyeckoil CBA3M: KOBAJIEGHTHAs MOJSApHAs CBs3b, KOBAJIECHTHAA
HENOJISIpHAsl CBsI3b, MOHHAS CBs3b. MexaHu3Mbl 00pa30oBaHHUs KOBAJICHTHOW U
MOHHOM CBsI3U. DJIEKTPOHHBIE U CTPYKTypHbIE (hopmyibl BemiecTB. KaTHoHbI u
AHUOHBI.

Kpucrannmueckue u aMmopgHble BemiecTBa. THUIBI KPUCTAITTMYECKUX
pELIETOK: MOHHAs, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTHKU.

Crenenp okucnenusa. OnpeneneHUe CTENEHEH OKHUCIEHUST aTOMOB B
OMHApHBIX  coeauHEHUAX.  OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE  PEaKIHUU.
[Ipomecchl OKUCIEHHS M BOCCTaHOBJIEHUA. OKUCIUTENM M BOCCTAHOBHUTEIIH.
CocraBiieHUE ypaBHEHHUI IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHOBKA B HUX KOA((PUIIMEHTOB METOIOM 3JIEKTPOHHOTO OajaHca.

DKCIEpUMEHTAIbHOE U3YUYEHUE BEIIECTB U SBJICHUMN:

- 03HaKOMJICHHE ¢ 00pa3aMu METAJUIOB U HEMETAJIIOB;

- MOJEIHMPOBAHUE CTPOEHUS MOJEKYJI HpU [OMOUIM PHUCYHKOB, MOJEJEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hopMyIT;

- INPOBEAEHUE  OMNbITOB, WUIIOCTPUPYIOIIMX  HPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX pEAKUUI (TOPEHUE, PEAKIINH PA3JIOKEHUS, COETUHEHHUS ).
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MexnpeaMeTHbIe CBSI3H

Peanuzamus MeXNpenIMETHBIX CBS3€H MpH M3yYCHWH XMMHH B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITHH, TaK ¥ MIOHATUH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SBIEHHE (Tpolecc), Hay4YHBIN
¢akt, runoTesa, TEOpHs, 3aKOH, AaHATN3, CUHTE3, KJIacCU(PHUKAIMS, TEPUOIUIHOCTD,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIb.

@dwuszuka: SBICHUS TPUPOIBI, (PU3NYECKUE SBICHHS, BEIIECTBO, TeEJO,
duznyecKkue BEIMYWHBI, CAWHUIBI H3MEpeHus, Oo0BEM, Macca, arperaTHbBIE
COCTOSTHME BEINECTBA, aToM, DJEKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYIa,
CTPOCHHE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEJ, dICKTPUICCKHIA
3apsijl, KOJIMYECTBO TETIOTHI.

buonorus: 6uocdepa, horocuHTes, mpoiecchl 0OMeHa BEIIECTB.

['eorpadus: armocdepa, rugpochepa, MHUHEpabl, TOPHBIE MOPOJIBI,
M0JIE3HbIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.

Texnonorus: Texnocdepa, MpOU3BOJACTBO, XUMUUECKHE TEXHOJIOTUH, ChIPBE,
KOHCTPYKLUMOHHBIE MaTEpUAIIbI.

Conep:xanue 00y4yeHus B 9 kiacce.
BemecTBo M XUMHYECKasl peakuus

[ToBTOpenue u yriayOieHue 3HaAHMK OCHOBHBIX pas3ZesioB Kypca 8 Kiacca.
Ctpoernne aromoB. CBOHCTBa aTOMOB  XHMHYECKHX  DJIEMEHTOB, HX
KOJINYECTBEHHbBIE u Ka4eCTBEHHbIC XapaKTePUCTUKH (pammyc,
3NIEKTPOOTPHULIATEIBHOCTh,  JHEPIUs  HMOHM3AINM). [TocnenoBaTenbHOCTH
3aIlOJIHEHMSI AJIEKTPOHHBIX OpOHTaneil aTOMOB MasbIX NeproaoB. OcoOeHHOCTH
3allOJIHEHUSI  AJIEKTPOHHBIX ~ OpOMTalmeil  aTOMOB  OOJBIIMX  IEPHUOJOB.
[lepuoanueckass cucreMa XUMHYECKHX 3JIEMEHTOB B CBETE IMPEACTABICHUN O
ctpoeHnn artoma. CTemeHb OKHUCIEHHS M BaJeHTHOCTh. I[lpencraBienue o
NEPUOANYECKON 3aBHCUMOCTH CBOICTB XUMHUYECKUX 3JIEMEHTOB
(37K TPOOTPULIATEILHOCTD, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC CBOICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THJIPOKCHJIOB) OT CTPOCHHSI aTOMa.

Crpoenue BemiecTBa. BemiectBa B TBEpIOM, JKUAKOM U Tra3000pa3HOM
COCTOSTHUM. Bunbl XUMHYECKOW CBSI3M: HOHHAs, KOBaJeHTHas (HEMOJspHasd,
HoJsipHasi); OOMEHHBIM U JOHOPHO-AaKUENTOPHBI MeXaHM3M O00pa3oBaHHA
KOBAJICHTHOH CBSI3H.

MesxMoneKkysipHble B3aUMOZCHCTBUS (BOAOPOIHAS CBA3b, CHIIbI Ban-aep-
Baanbca). TUMbl KpUCTAJUIMYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaJIMYecKasi,
MOJICKYJISIpHAsl — U 0COOEHHOCTH MX CTPOEHUS. 3aBUCMOCTH CBOICTB BELIECTBA OT
THUINA KPUCTAJUINYECKON PEIIETKU U BHJIa XUMUYECKOM CBSI3H.

OcHOBHbIE ~ 3aKOHOMEPHOCTHM  MPOTEKAHUS  XUMHYECKHX  PEaKIHi.
Knaccudukanuss XUMHUUECKUX pEaKIMid MO Pa3IuYHbIM IpU3HAKaM (110 YHUCTYy U
COCTaBy YYACTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEIIoBOMY 3(dexTy, ™o
U3MEHEHUIO CTETECHEW OKHCICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YUYacTHIO KaTajau3aTopa, 0 arperaTHOMY COCTOSIHUIO PEarupyroliuX BELECTB).

11



DJEeMEHThl XMMHMYECKONM TEPMOJMHAMUKH. OHEPreTUKa XHUMHYECKUX
peakuumii. TerioBoit 3(pPexkT XUMHUECKONW pPEaKIuu. DK30- U IHAOTCPMUUYCCKUC
peakiuu, TEePMOXMMUYECKUE YpaBHEHHMs. 3akoH l'ecca W ero CcleacTBus.
Briunciienust 1o TEpMOXUMUYECKUM YPABHEHUSIM.

[loHsATHE O CKOPOCTH XMMHUYECKON peakUUH. 3aKOH JEUCTBYIOIIHMX Macc.
@daxTopbl, BAUSIOIIME HA CKOPOCTh XWMHUYECKOW pEaKIMH. DHEPrus aKTUBALWU.
[Tonsitue o katanuze. @epMeHThl. UTHIMOUTOPBHI.

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XMMUUYECKHX peakuusax. [lonsTue
0 XHUMHYECKOM paBHOBecuH, npuHuun Jle Illarense. VYcmoBus cmemeHus
XUMUYECKOr0 paBHOBecHS. DakTOphl, BIHSIOIINE HA COCTOSSHUE XUMHYECKOIO
paBHOBecus. [IporHo3upoBaHHe€ BO3MOXKHOCTA  MNPOTEKAHUS  XUMHUYECKUX
IpEeBpallleHU B Pa3jIMYHbIX YCIOBUSAX HA OCHOBE MPEACTABICHUN 00 M3yUYEHHBIX
AIIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKHCIIUTENBEHO-BOCCTAHOBHUTEIIBHBIE peaKkLuu. OxucIuTENnBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XMMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJEHUs. BaxHble OKHCIMTENM W BOCCTaHOBUTENW. [lepmaHraHart xamus
(xapaktepuctuka). CocTaBleHHE ypaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BaHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

DneKkTpoIMTHYECKasl Auccouranus. XUMHYECKUE pPEeakUUd B PpPacTBOpax.
Teopust  >MEKTPOIUTHUECKON  aucconmanuu. PacTBopeHue Kak — (u3MKo-
XuMHueckui npouecc. [ToHdaTHe 0 rupaTax U KpUCTALIOTHAPATAX. DJIEKTPOIUTHI
U HEdNEKTponuThl. KaThOHBI, aHMOHBI. MexaHu3M JAUCCOIMAlMHA BEUIECTB C
pa3IMYHBIM BHJIOM XHMMH4YECKOW CBsi3u. CuibHble U Cia0ble 3JIEKTPOJIUTHI.
Crenenp guccouuanyiv, KOHCTaHTA auccounanuu. MloHHOE mpou3BENEHUE BOJBDI.
Bonoponssiii  mokazarenb. MHIUKATOpBL. ODIEKTPOJIUTHYECKAs AUCCOLMALIUS
KHCJIOT, OCHOBAHMU U COJICH.

Peakiuu woHHOTO OOMEHa. YCIIOBHS TIPOTEKAHWS PEAKIHA HOHHOTO
oOMeHa. MonekysapHbIe, MOJIHbIE U COKpAIllEHHbIE HOHHBIE YPaBHEHHs PEaKIIU.
CBoiicTBa KHCIIOT, OCHOBaHMH ¥ COJEH B CBET€ TNPEICTABICHUNA 00
IEKTPOJIMTUYECKON Jucconranny. KayecTBeHHbIE peakiuy Ha NOHBI.

I'maponus coneir. lonHBIE ypaBHEHMS TMAPOJIM3a CONer. XapaKkTep cpesl B
BOJHBIX PaCTBOPAX COJIEH.

DKCHNEPUMEHTAIIBHOE HW3YYEHUE BEIIECTB M SIBJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTraHMYECKUX BEUIECTB — METAJLIOB U
HeMeTaJuIoB (rpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpHIa HATPHSA);

- MCCIIEJOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW PEAKIMU OT BO3JCHUCTBUS
pa3nnyHbIX (PaKTOPOB;

- OMBITHI, WIUTIOCTPUPYIOIINE OOPATUMOCTh XUMUYECKUX PEAKIUN;

- HCCIIEIOBAHUE DJEKTPONPOBOAHOCTH pPAaCTBOPOB, IIPOILECCa AUCCOLMALUN
KHCJIOT, IIEI0YEH U COJIEH;

- IPOBEJAEHUE OMNbITOB, WUIIOCTPUPYIOIIMX MPU3HAKK NPOTEKAHUS peakuui
MOHHOTO 0OMeHa (0Opa3oBaHUE OCaKa, BhIICICHUE Ta3a, 00pa30BaHUE BOJIBI);

- NMpPUMEHEHUE HMHAUKATOPOB (JaKkMyca, METWUJIOpaHka M (eHondTanenHa) as
ONPENEIICHUS XapaKTepa CPeAbl B paCTBOPAX KUCIOT, OCHOBAHUM U COJIEH;
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- IIPOBEJEHUE  OINbITOB, WUIIOCTPUPYIOIIMX  IPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKUUI (TOPEHUE, PEAKIINH PA3JIOKEHUS, COEIUHEHNUA);

- Pacno3HaBaHNWE HEOPTaHWYECKUX BEIIECTB C IOMOIIBI0 KaYECTBEHHBIX PEaKIUU
Ha UOHBIL;

- pElIeHHE SKCHEPUMEHTANBHBIX 3a7ad no TemMaM: «OKHCIUTENbHO-
BOCCTAHOBUTENbHBIE peakuun», «l'maponu3 conei», «IIEeKTpOIUTHYECKAs
JVCCOLAALTUS .

Hemeranibl u MX cOeANHEHUSA

OOmass xapakTepucTuka HemeTamuioB. (OCOOEHHOCTH CTPOEHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEWIECTB, autoTponusa. OKHUCINUTEIbHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTauioB. CpaBHHUTENbHAs XapaKTEPUCTHKA
COCIMHEHNI HEMETAIIIOB.

OOmiass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBHE €  METaJUlaMM, HEMEeTaulaMH,  BOJOH,  ILEJIOYaMH).
XnopoBoaopon. ConsiHass  KUCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHHE,
IpUMEHEHUE. JlelicTBHE XJopa H XJOPOBOJOPOAA HAa OPraHW3M YEJOBEKa.
Baxuenmme xjopuasl W MX HaxoxjaeHue B mpupone. Ilonstue o
KHMCJIOPOACOIEPKALUX KACIOTAX XJI0PA U UX COJISX.

VIA-rpynmnel. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEepHbIE CTENECHU
okucieHus. CtpoeHue U pU3NYECKHUE CBOWCTBA NPOCTHIX BELIECTB — KUCIOPOJa U
cepbl. AJJIOTPOIIHbIE MOAM(PUKALMN KUCIOPOAa U Cepbl. XUMUUYECKHE CBOMCTBA
cepbl (B3aMMOJCHCTBUE C HEMETaUlaMH, METaulaM{, KOHLIEHTPUPOBAHHBIMU
a30THOM M cepHOM kuciotamu). CepoBoAopol, CTpoeHue, (usnveckue u
XMMHUYECKHUE CBOMCTBA (KUCIIOTHBIE M BOCCTAHOBUTENbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK IMPEACTABUTENHN KUCIOTHBIX OKCHIOB. CepHHCTas KUCIOTa U €€ COJIU.
Cepnass kucioTa, (QuU3MUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
IOpeCcTaBUTEN Kiacca KuciaoT U crneuuduueckue). Coilum CEpHON KHUCIOTHI.
XVMMUYECKUE peaklnu, JIeXkKallie B OCHOBE MPOMBIIIEHHOTO CIIOCO0a MOITy4YeHHS
cepHOW KHCIIOTHL. IIpencraBieHus 0 XUMHUYECKOM IMPOU3BOJACTBE U CBSI3AHHBIX C
HuUM mnpodeccusax. [Ipumenenne cepHoil Kuciaotel U cyinbdaroB. KauecTBeHHBIC
peakuuu Ha CcylabPUT-, cynbPua- u cyibdpaT-anHnoHbl. HaxoxxneHue cepbl u ee
COCIMHEHMM B Ipupofe. XHMMHYECKOE 3arpsA3HEHUE OKpYKAKUIEH Ccpensl
COECIMHEHUSIMU Cepbl (KUCIIOTHBIE O, 3arpsI3HEHUE BO3yXa), CIOCOOBI €ro
IIPEIOTBPALICHUS.

OOmiass xapakTepucTHKa 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHUS.

A30T, pacnpocTpaHeHHE B NpUPOJE, (PU3NUECKUE U XMMHUYECKHUE CBOWCTBA
(B3aMMOJEHCTBHE C METAJIaMH, BOJOPOAOM, KuciaopoaoM). Kpyrosopor a3ora B
npupojre. AMMHUAK, ero (u3Mueckue M XHUMHUYECKHE CBOWCTBA (OKUCIICHHE,
OCHOBHBIE CBOMCTBAa BOJHOIO pPAacTBOpa), NPHUMEHEHHE W IIOJyYEHHE B
7abopatopud W TPOMBIIUIEHHOCTH. MOH aMMOHUS, TOHOPHO-aKLIENTOPHBIH
MexaHu3M ero obOpazoBanus. Connd aMMOHUS, UX (PU3MUECKHE U XUMHYECKHE
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CBOMCTBa (pa3joKeHHWE U B3aUMOJIEUCTBHE CO IIeJ0YaMH), IPUMEHEHUE.
KauecTBeHHas peakuusi Ha MoHBI amMmoHuda. Oxcunbel azora (I, 11, III, IV, V).
A3zotuctas kuciaora. A30THasi KUCJIOTa, €€ MoIyYeHne, (GU3nIecKue U XUMUYECKHe
cBOiicTBa (0OIIME KakK MPEJACTaBUTENs KJacca KUCIOT U CchenupuyecKue),
IpUMEHEHHE. XHUMUYECKUE PEaKIUH, JIeKAIIHe B OCHOBE MOJIYYCHHS a30THOU
KHCIIOTBI B TIPOMBITIUNICHHOCTH. HuTpaThl u HUTpUTHI. KadecTBEHHBIE peakiuyd Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arps3HCHHE OKPYXKAIOMEH Cpeapl
COCIMHEHHUSIMU a30Ta (KHUCIIOTHBIE JOXIW, 3arps3HEHUE BO3AyXa, IOYBbI U
BOJIOEMOB).

®docdop, amnorponHbie Moaudukaruu ¢Gochopa (Oenplii U KpacHBIU
dbocdop), puznueckue U XMMHUUYECKHUE CBOMCTBA (B3aMMOJICMCTBHE C METaJlJIaMU,
KHCIJIOPOJIOM, TaJIOT€HaMU, KOHIICHTPUPOBAHHBIMHU a30THOM U CEPHOM KHUCIOTAMM).
Oxkcuasl ocdopa (I, V), dochopHas kuciora, GU3NYECKHE U XUMHUYECCKHE
cBOiicTBa, mosyuenue. Kadecrsennas peaxiusi Ha ¢ocdar-uonsl. [Ipeacrasnenus
o rajgorenunax ¢ocdopa (111, V).

[lonsTie 0 MHHEpalbHBIX  yAOOpeHusx. A3oTHble, (ocopHBbIE,
KOMIUIEKCHBIE y/noOpeHus. XHUMHUECKOE 3arpsA3HEHHE OKPY KaIoLIeH cpeibl
COeMMHEHMSIMU a30Ta u pocdopa.

O6mas xapakrepuctuka 3memMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

Yrnepon, amnoTpornHbie Moaudukanuu (rpadgut, anMas, QynepeH, rpades,
HAHOTPYOKHM), (U3MYECKUE U XHUMHUYECKHE CBOMCTBAa TMPOCTBHIX BEIECTB
(B3aUMOJIEHCTBUE C METallIaMH, HEMETAJUIAMH, KOHIIEHTPUPOBAaHHBIMH a30THOU U
cepHoii kucioramu). [lousitue 06 aapcopobumu. KpyroBopot yriepoja B npupo/ie.
Oxcuppl yriepona, ux GU3N4eckue U XMMUYECKUE CBOMCTBA, JEHCTBUE Ha KUBbBIE
OpraHu3Mbl, MOJyYE€HHUE U MPUMEHEHHE. JKOJOTHuYecKue MpoliaemMbl aTMOChephl,
cBsi3aHHble ¢ okcuiaoM yriaepoga (IV). VYronbHas kuciora M €€ CoOJM, HX
bu3ndecKkue W XMMUYECKHWE CBOMCTBA, MOJydYeHHWE W mpuMeHeHme. KapOoHartsl,
ruapokapOoHaThl, UX cBoiicTBa. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH W CEIhCKOM
XO3MCTBE.

[lepBoHavyasibHBIE TOHATHS OO0 OPTraHMYECKWX BEMIECTBAX KaK O
COEIMHEHUSIX YIJIEpOJa: YIIeBOIOPOAbl (METaH, 3TaH, STHJIEH, alleTHIICH), ITAHO,
IJIMLEPUH, YKCYCHasi KucjoTta. [IpupojHble MCTOYHHMKHU YTIEBOAOPOJOB (YTroJib,
NPUPOJHBIA Ta3, HedTh), MPOAYKTHl HUX IMEpepabOTKH, MX pPOJb B OBITY U
POMBIIUIEHHOCTHU. [IoHSATHE 0 OMOJIOTUYECKH BaXKHBIX OPIaHMUYECKUX BEIeCTBAaX
— JKWpax, Oelikax, YIJIeBOJlax — M MX POJU B KU3HM 4elioBeka. EAMHCTBO
OpraHUYECKUX U HEOPTAaHHUUYECKUX COCAMHEHUM.

KpemHuuii, ero ¢usumveckue u XMUMHUYECKHE CBOMCTBA (B3aMMOJCIHCTBHUE C
MeTaJlJIaMH, KHCIIOPOAOM, YTJIEPOJIOM, TaJIOT€HaMHU), MOJIYYEHHE U MPUMEHEHHE.
Ponb kpemuust B npupone u texuuke. Oxkeuna kpemuus (IV), kpeMHueBast Kuciora,
CUJIMKATHI: (PU3WYECKHe W XMMHUYECKHE CBOWCTBA, TOJYYCHHE W NPUMCHCHHE B
OBITY W TPOMBINIICHHOCTH. BakHeWIIne CTpOUTENbHBIC MaTEpHAIbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6€30macHOr0 MCIOJIB30BAHUS
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CTPOUTEINIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

bop. Ocobennoctu crpoenus aroma. O01mue npeacTaBieHus: 0 PU3NIECKUX
Y XMMHYECKUX CBOWCTBaxX. bopHas kuciora.

DKCNEepUMEHTAIIBHOE U3YUYEHUE BELIECTB U SIBJICHUM:
- 03HAaKOMJIEHHE ¢ 00pa3aMu MPUPOIHBIX XJIOPHUIOB (TaIOTeHHUIOB);
- TPOBEJEHUE OIBITOB, OTPAKAIIIUX (PUNYECKUE H XUMHUYECKHE CBONCTBA
raJIOr€HOB M UX COEIMHEHMIA;
- U3Y4YEHHE CBOMCTB COJITHOM KHUCIIOTHI;
- IPOBEJCHUE KAYECTBEHHBIX PEaKUUi Ha XJIOpPUA-, OPOMUI- U HOAMJ-UOHBI U
Ha0JII0/ICHUE NTPU3HAKOB UX MPOTEKaHMUS;
- 03HaKOMJIEHHE ¢ 00pa3LaMu cepsl U €€ NPUPOIHBIX COEANHEHNN;
Ha0JII0/IeHUE TpoLiecca 00yriIMBaHMsl caxapa MoJ AeMCTBUEM KOHLIEHTPUPOBAHHON
CEpHOM KHUCJIOTHI,
- U3y4YCHHE XUMHYECKHX CBOMCTB pa30aBICHHON CEpPHOU KUCIIOTHI;
- IPOBEICHUE KaYECTBEHHBIX PEAKIHi Ha CyIb(U-, CyabpuT- U Cylb(aT-uoHbl U
Ha0JI0/IEHUE PU3HAKOB UX MPOTEKAHMUS;
- O3HaKOMJICHHE ¢ (PU3MYECKMMU CBOMCTBaMH a30Ta, Gocdopa U uX COeAUHEHUH,
oOpasiamu a30THBIX U (OCPOPHBIX YI0OPEHHUIA;
- TOJy4yeHHe, CcOOMpaHue, paclo3HaBaHWE M H3yYEHUE CBOICTB aMMHUakKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHWUS,
- NPOBEJCHHUE KAUECTBEHHBIX PEAKIMII HAa MWOH aMMOHMS, HUTPUT-, HUTpAT- U
(docdar-noHbI U U3yUEHUE MPU3HAKOB UX NPOTEKAHUS;
- U3yYEHHE B3aMMOJECWUCTBUS KOHIIEHTPUPOBAHHOM A30THON KHUCIIOTBHI C MEbIO,
CBOUCTB (hocOpHOI KUCIIOTHI U €€ COJICH;
- O3HAaKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PELIETOK aiMasa, rpapura u
¢yiepeHa, ¢ IpoUeccOM aAcopOLUU pPacCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIJIEM U YCTPOMCTBOM IPOTHUBOIa3a;
- IOJIy4€HHe, COOUpaHue, paclio3HaBaHUE U U3yUYEeHUE CBOMCTB YTIIEKUCIIOrO Iasa;
IPOBEJCHNE KaYeCTBEHHBIX PEaKIMii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3YUYCHHE
IPU3HAKOB X IPOTEKAHUS;
- U3y4YEeHHE B3aUMHBIX MPEBpalleHni KapOOHATOB U THIPOKAPOOHATOB;
- O3HaKOMJICHHE C O0O0pa3lamMu MPUPOAHBIX KapOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIIEHHOCTH;
- pElIeHUE PKCHEPUMEHTAIbHBIX 3a/ay Mo TeMe «BakHeiime HemeTaibl U UX
COETUHEHUS.
MeTtaJuibl M MX COeIMHEHUS

O6mue cBoiictBa MeramwioB. OOm@as XapakTEpUCTHKA XUMHYECKHX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX MojoxeHus B [lepuoauueckoii cucreme
xuMHudeckux 3memMeHToB 1. . MenaeneeBa u ctpoenus: atomoB. Metaisl A- u b-
rpymi. CTpoeHHe NpOCTHIX BEIIECTB — METAIOB. MeTaminyeckas CBs3b H
MeTaJJTYecKasi KpUCTAJUITMUECKast penieTka (IpUMUTHBHAA KyOuueckas, 00bEMHO-
LEHTPUPOBAHHAA KyOHnueckas, I'PaHELICHTPUPOBAHHAS KyOHnueckas,
reKcaroHajibHasl IUJIOTHOYINAKOBaHHAs). 3aBUCUMOCTb (DU3MUECKHX CBOWCTB
METAUIOB OT CTPOEHHUS KPHUCTALIOB. OJEKTPOXUMHUYECKHN psii HANPSKEHUN
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MeTauioB. O0IMe XUMUYECKUEe CBOMCTBA MeTalioB. O01Iue criocoObl MOoTyYeHus
METAJIJIOB, METAJUTYPIHsl. DJNEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEH KaK OJUH U3
CIOCOOOB TOy4YeHUsT MeTaioB. [loHSATHE O KOpPpO3MHM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBel (CTanb, YyTryH, TIOPATIOMUHHMN,
oponza). [IpuMeHeHNe METAIUTOB U CIUTABOB B OBITY M MPOMBIIIIJICHHOCTH.
Memannvt A-cpynn

[Ilenounsle MeTaiuIbL: MOJOKEHUE B [lepuognueckon cUCTEME XMMUYECKUX
anementoB /. M. MenaeneeBa, CTpOGHHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre 1 XMMHUYECKUE CBOMCTBA (Ha MpUMepe HATPHs U KaJlus), MOJyUeHHUE.
OKcuapl M THIPOKCHUIBI HATPUS U Kanus. [[puMeHeHne NenoYHbIX METAILUIOB U UX
coeauHeHul. buonornyeckas pojib HaTpUA U Kaausl.

[I{esoyHO3E€MENbHBIE METAUIBI MAarHuid W KalbLUW: I[OJOXEHUE B
[Tepuognueckon cucreMe xumudeckux aneMmeHToB Jl. M. MenpaeneeBa, crpoeHue
VX aTOMOB, HaxXOXJAeHUE B Ipupoae. PU3ndeCcKre 1 XUMHYECKUE CBOMCTBA MarHus
U Kanplus. Baxueliume coelMHEHUsS KalblUS U MarHus (OKCHJ, THAPOKCHI,
COJiK), CBOMCTBa, MpuMeHeHHue. JKecTKOCTb BOABI M CIOCOOBI €€ YCTpPaHEHHS.
KpyroBopor kanbius B IpUPOAE.

AmoMuHMi:  nosiokeHne B [lepuomnueckom  cUCTEME  XMMHYECKUX
anemeHnToB JI. U. MenneneeBa, CTpoeHHE aroma, HAXOXKICHUE B MPUPOIE.
du3nyueckre 1 XUMUYECKUE CBOMCTBA alfOMUHUSA. AM(POTEpHBIE CBOWCTBA OKCHA
Y TUAPOKCHUA aTtOMUHUSA. [[puMeHeHne altOMUHUSA U €T0 CILUIaBOB.

Memannwvt b-cpynn

OOmiass xapakTepucTHKa MeTauioB b-rpymnm  (MOGOYHBIX MOATPYIII):
nojoxkenue B llepuomnueckor cucreme XuMmMuueckux odnemenros [l .
MeneneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJIEHHE «IIpOBajay 3JIEKTPOHA Ha
pUMepe CTPOEHUsI aTOMOB XpoMa, MeJiH, cepedpa. BajreHTHbIE COCTOSIHUS aTOMOB
d->neMeHTOB, CTENEHW OKHUCJICHUS AaTOMOB B COCIWHEHHUAX. 3aBHCHMOCTH
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUIOB METAUIOB OT 3HAYEHHUS
CTEIICHU OKHCIJICHUS JIEMEHTa B COCIMHEHUU (HA MPUMEPE COCAUHEHHUM Xpoma).
[IepBoHayanbHbIE NPEACTABIEHNS O KOMIUICKCHBIX COCTUHEHUSIX.

Mens 1 cepebpo: CTpoeHHE aTOMOB, CTeNeHU OKucieHus. OO0mme KpaTkue
MPEACTABICHUS] O (PU3NYECKUX M XUMHUYECKUX CBOMCTBAaX MPOCTHIX BEIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMHU-OKUCIUTEISIMU), 00 UX OKCHUIAX, THAPOKCUIAX U
CoJIIX, UX npuMeHeHud. lIpencraBieHus o0 aMMUAYHBIX KOMILIEKcax cepedpa u
Meu. KauecTBeHHbIE peakiuu Ha KaTUOHBI Mequ (2+) u cepedpa.

[{uHK: cTpoeHue aTroMa, CTeNeHb OKUCICHUs. XapaKTepUCTUKa (HU3NYECKUX
U XUMUYECKHX CBOWCTB, NpHUMEHEHHE, aM(OTepHbIe CBOWCTBA OKCHUIA U
ruapokcuaa. KauecTBeHHbIE peakliMi Ha KATUOHBI LIMHKA.

Keneszo: crpoeHue aroma, CTENEHW OKUCIeHMs. HaxoxzaeHue B mpupoie.
Ou3nyecKrne 1 XMMAYECKHE CBOMCTBA Kelle3a, IPUMEHECHUE. bruonorndyeckas poJib
xenesza. Oxcunpl, rugpokcuabl u conu keneza (II) u xeneza (III), ux cocras,
CBOMCTBAa M TmojaydyeHue. KadecTBeHHbIE peakiMu Ha KaTUOHBI xejneza (2+) u
xene3a (3+). UyryH u cranp — cruiaBel keses3a. [I[pou3BOACTBO YyryHa M CTalH.
DKOJIOTUYECKHE MPOOIEMBI, CBI3aHHBIC C METAJUTYPTUUECKUMH MPOU3BOICTBAMH.
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DKCIEpUMEHTAIbHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

- O3HAaKOMJIEHME C oO0Opa3llaMd METauIOB U CIUIaBOB, HUX (U3HUYECKUMU
CBOMCTBAMU;

- MOJIEJINPOBAHNUE METAIUNINYECKON KPUCTAIINYECKON PEILIETKHU;

- U3YYCHHE B3aMMOJECHCTBHUSA METAJUIOB C BOJIOM, C pPACTBOPAMH COJIEH M KHUCIOT,
VCCJIEIOBAHKE IPOLIECCOB 3JIEKTPOJIM3a pacTBopoB xsopuaa Meau (II) u monmna
KQJIAs1, KOPPO3UHU METAJLIOB;

- U3y4YeHHE OCOOEHHOCTEHN B3aMMOJIEHCTBUSI OKCHIOB KaJIbLIUSI U HATPUs C BOJIOMH,
WX TUJIPOKCHUIOB — € OKcuaoM yriepoja (IV) u kucinoramu;

- U3yY€HHE CBOMCTB KapOOHATOB U T'MIPOKApOOHATOB KaJIbIHUs, )KECTKOMN BOJIBI;

- U3y4YEHUE MTPOLIECCOB MOIYUYEHHUS THIPOKCHIOB JKeJle3a, UX XUMHUYECKUX CBOWCTB;
- U3y4YeHHE NPHU3HAKOB NMPOTEKAHHUS KAueCTBEHHBIX PEaklUid Ha MOHbI (MarHus,
KaJIbIIUS, aJIFOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), meau (2-+);

- Ha0JNIOICHWE W ONHCAaHWE OKPAIIMBAaHUS IUIAMEHH WOHAMM HATpHs, Kalusd U
KQJIBLIUS;

- uccuenoBaHue amQpOTEpPHBIX CBOWMCTB THAPOKCHUAA ATIOMUHUSA, THIPOKCHIA
xpoMma (III) u rugpokcuaa HMHKA;

- pCELICHME SKCIEPUMEHTANBHBIX 3a4ad Mo Teme «BaxHenmme MeTtaiubl U HX
COCIUHEHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

Bemecra u Marepuanbsl B MOBCEIHEBHOW JKM3HM 4elloBeKa. BakHeuniue
BEIIECTBA U MaTepualibl, 00JacTH UX MpUMEHEHHs. be3omacHoe MCmoIb30BaHUE
BEIIECTB MU XMMUYECKHX peakuuii B ObiTy. llepBas momoub nNpu XUMHYECKHX
05KOTax M OTPABJICHUSX.

HoBble MaTepuaiibl ¥ TEXHOJIOTUU. [[pUHINTIBI «3€JIEHON XUMUM.

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTU. XHMHUS M 30pOBbE. 3HAYEHUE
U3y4aeMbIX XUMHUYECKUX 3JIEMEHTOB U MX COCIUWHEHUH IS (PyHKIMOHUPOBAHUS
opranusma uesoeka. [lonstie o 310poBoM 00pasze )KU3HHU.

XHUMHUYECKOE  3arpsA3HEHUE  OKPY)KaWIIeW  cpefpl.  DKOJIOTHYECKUE
npoOJieMbl, CBSA3aHHBIE C COCIUHEHHUSIMH YIIepoAa, a30Ta, Cepbl, TAKEIbIX
metaiioB. [lonstue o ITJIK. Poxs xumuu B petieHu# 3KOJI0THUYECKUX IPoOIIeM.
OKCIepUMEHTAILHOE M3YUYEHHE BEIECTB U SBJICHUIN: O3HAKOMIIEHUE C 00pa3laMu
MaTepHayoB (CTEKJIO, CIJIaBbl METAJUIOB, MIOJUMEPHBIE MaTepUalbl), ONPEACIICHUE
KHCIIOTHOCTU MPUPOJHBIX BOJA, MOJEIUPOBaHHE TIpolecca 0oOpa3oBaHUsA
KHUCJIOTHOTO IO, U3YUYEHHUE €r0 BO3/ICUCTBUS HA MaTEPHUAIIBI.

IToBTOpeHHe M 00001IeHUE 3HAHUIT OCHOBHBIX pa3aeioB KypcoB 8—9
KJIACCOB

[Tepuoauueckuil 3akoH u [lepuoanyeckast cucTeMa XUMUYECKUX AJIIEMEHTOB
B CBETE IPEACTABICHUN O CTPOCHHS aToMa. 3aKOHOMEPHOCTM B HU3MEHEHUU
CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCIMHEHUH B IIEPUOAAX U IPyIIIaX.

CrtpoeHue BemiecTBa B TBEPAOM, KUIKOM M ra3000pa3HOM COCTOSIHUU. Bubl
XUMHUYECKON CBA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBAa OT THIA KPUCTAIIIMYECKOU
PELIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudpukanums XUMUYECKHX peaKkUMid MO Ppa3IUYHBIM  PU3HAKAM.
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[IporHo3upoBaHre€ BO3MOKHOCTH NIPOTEKAHUSI XUMHUYECKUX IIPEBPAILCHUN B
pa3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEJICTABICHUNA XUMUYECKOM KUHETUKHA H
TEPMOIUHAMUKHU.

XUMHUYECKUE peaKUuu B pacTBopax. I maponus conen. Peakunn oxucieHus-
BOCCTaHOBJIEHUS. DIEKTPOJIU3.

CBoiicTBa KHCJIOT, OCHOBAaHMH ¥ COJIEll B CBETE WPEACTABICHHUA 00
IIEKTPOJIUTUYECKOM  JAUCCOLMALMM M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

Mescnpeomemmnuie ceasu

Peanmzanuss MeXINpeaQMETHBIX CBSI3€M NpPU U3YYEHHM XMMUU B 9 Kiacce
OCYILECTBIISIETCS 4Yepe3 HCIOJb30BaHHE KaK OOMIMX ECTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK Y IOHATUN, IPUHSTHIX B OTAEIBHBIX €CTECTBEHHBIX HAYKaX.

OO01re ecTeCTBEHHO-HAYYHbIE TOHSTHS: SABJICHHE (MPOLECC), HAYUYHBIH
¢akt, runoTesa, TEOpHs, 3aKOH, AHATN3, CUHTE3, KJIacCU(PUKAIMS, TIEPUOIUIHOCTD,
HAOJII0/IEHUE, IKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHUS,
MaTepHabl.

®dusuka: BELIECTBO, TEJO, (PU3NUECKUE BEIWYUHBI, €IUHUIBI W3MEpPEHUs,
macca, 00bEM, KOJTMYECTBO TEIJIOThI, AaTOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE
BEILECTBA, CTPOEHUE Tra30B, XUAKOCTEH M TBEpPAbIX (KPUCTAJUIMYECKUX) TEIl,
KpUCTaJUIMYECKasl PEIIETKA, 3JEKTPOH, SAIpO aTroMa, IpPOTOH, HEUTPOH, HOH,
HYKJIWJI, U30TOMbI, KBAHTHI, PAJMOAKTUBHOCTh, alb(da-, 0eTa- U raMmma-u3aydeHue,
AIEKTPUYECKUN 3apsil, IPOBOJHUKH, IMOJTYIPOBOJIHHUKHU, TUJICKTPUKH, COJTHEUHBIN
CHIEKTp, pa3iokKeHue OeJI0oro CBeTa B CIEKTP.

buonorusi: skocucrema, Ouocdepa, ¢dorocuHTe3, MpoIEecCcH OOMeHa
BEILIECTB, MMHHEpaJbHble  YIOOpEHUS, MHUKPOIIEMEHThl, MAaKPOIJIEMEHTHI,
MIATATEJIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpabl, TOPHBIE MOPOJIBI,
NI0JIE3HBIE UCKOIIAEMBIE, TOILINBO, BOAHBIE PECYPCHI, IJTAHETA 3EMJIA.

TexHonorus:  CTPOUTENbHBIE  TEXHOJOTHH,  CEJIbCKOXO3SICTBEHHBIE
TE€XHOJIOTUH, TEXHOJIOTUH 3JIEKTPOHHON TPOMBIIUIEHHOCTH, HAHOTEXHOJIOT M.

3. Ilnanupyemble Ppe3yJbTAaTbl OCBOCHHS Y4eOHOro mnpeaMera «XHMUS.
Yriay0JieHHbI YPOBEHb)

B pesynprare wusydeHus ydeOHOro mpeamera «XuMus. YTIyOJIeHHBIN
YPOBEHb» Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus y oOywaroiierocs OyayT
c(hopMHUpPOBAHbl JIMYHOCTHBIE, METANpPEIMETHbIE M MPEIMETHBIE pE3yJbTaThl,
obecneyuBaronue BbinoaHeHHe DI'OC OOO u ero ycremHoe gajabHEHIee
oOpa3oBaHue.

JINMYHOCTHBIE PE3YJIBTATDBI

JIuyHOCTHBIE pe3yibTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIHUTATEIbHON IE€ATEILHOCTH 00pa30BaTeIbHON OPraHM3aluy B COOTBETCTBUU C
TPaJAULIMOHHBIMUA POCCUHMCKUMHU COLUOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSAMHU, TPUHATHIMH B OOILECTBE NpaBWJIaMU M HOPMAaMM IOBEACHUS U
CIOCOOCTBYIOT IIpoLlecCaM CaMOIIO3HAHUs, CaMOPa3BUTHUA U  COIHAU3ALUN
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00yJarImMXxcs.

JImdHOCTHBIE  pe3yJbTaThl  OTPAXAlOT TOTOBHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBAThCSl CHCTEMOW IIO3UTHUBHBIX IICHHOCTHBIX OPHUCHTAIMN W
pacIIMpeHne ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

MIPOSIBJICHUE I[EHHOCTHOTO OTHOIIEHUS K OTCYECTBEHHOMY KYJBTYPHOMY,
HAy9HOMY ¥ WCTOPUYECKOMY HACJICUI0, MOHUMAHWE 3HAYCHUS XUMHUYECKOU
HAyKW ¥ TEXHOJIOTUHU B KM3HU COBPEMEHHOTO OOINECTBa, B Pa3BUTUU IKOHOMHUKH
Poccun u cBoero peruona;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEICTAaBICHUE O COIHUANBHBIX HOpMax M MpaBWIaX MEXJIMYHOCTHBIX
OTHOIICHUHA B KOJUIGKTHBE, TMPOSBICHHE KOMMYHHKATHBHOW KYJIbTYpPHl B
pa3HOO0Pa3HON COBMECTHOM JESITEILHOCTH;

CTPEMJICHHE K B3aMMOTIOHUMAHHIO U B3aUMOTIOMOIITH B MPOIIecce YUeOHOU U
BHEYUYCOHOM JCATEIHHOCTH;

TOTOBHOCThH OIICHMBATh CBOE IMOBEJCHUE M TMOCTYIKH CBOMX TOBAPHUIICH C
MO3UIIMA HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEIACTBUN
MOCTYIIKOB;

3) popMupOBaAHUS IEHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMUYECKON DPEAKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOIUMBIC IS
MOHMMAaHUS CYIIIHOCTH Hay9YHOUH KapTUHBI MHUPA;

OCO3HaHWE IIEHHOCTH HAyYHOTO TIO3HAHUSI I Pa3BUTHS KaKIOTO YEJIOBEKa
U TIPOM3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM M MECTa HAYKH «XUMHUS» B
CUCTeME HAay4YHBIX NPEJICTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHs TPUPOIBI,
B3aMMOCBS3SX YEJIOBEKA C IPUPOTHON U TEXHOJIOTHUECKOHN Cpeion;

MO3HABATElIbHAsl MOTHUBAIIMST W HWHTEpPEC K OOYYEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOpa3BUTHI0O W CaMOOOpa30BaHUIO, K MCCIEI0BATEIbCKON
NESATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHUS W YPOBHS JTATbHEUIIETO
oOyJeHus;

4) BOCIUTaHUSI KYJbTYPbI 310POBbSI:

OCO3HaHWE I[EHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3JIOPOBBIA 00pa3 J>KW3HU, OCO3HAHHWE TMOCIEIACTBUN W
HENPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS AJIKOTOJIs, HAPKOTHUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOIOJICHUs] TMpaBui O€30MacHOCTH TIpu  OOpalleHuu ¢
XAMHYECKUMHU BEUIECTBAMH B YUCOHBIX U )KU3HCHHBIX CUTYAIIHAX;

5) TPy10BOT0 BOCIIMTAHMSI:

dbopMUpOBaHHE IIEHHOCTHOTO OTHOUIICHHS K TPYIOBOW NEATEIHHOCTH Kak
€CTECTBEHHOH MOTPEOHOCTH YEIIOBEKA U K MCCIEAOBATEIBCKON MEATEIBHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOPEATN3alliid B 3TOU
chepe;

6) 7K0JIOrHYeCKOT0 BOCITUTAHUSA:
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OCO3HaHUE HEOOXOAMMOCTHU OTHOUIEHHUS K MPUPOJE KaK MCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CyLIECTBOBAHUS;

MOBBILICHUE YPOBHSA HKOJIOTMYECKON KYJIbTYpBL: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX IOCJHEACTBUI s
OKpYXKaloIlel Cpeabl; OCO3HAaHUE TJ00ATBHOTO XapakTepa 3KOJOTHYECKUX
npobsieM U MyTel MX pelIeHUs; CIOCOOHOCTh MPUMEHSTHh 3HAHUS, MOJydaeMbIe
IPU U3YYEHUU XUMUH, JUIsl PELICHMS 3a/1ad, CBSI3aHHBIX C OKPYIKAIOIIEH Cpelou;
aKTUBHOE HENPUATUE JACHCTBHM, IPUHOCAIIMX BPEA OKPYXKAIOIIEH Cpene;
OCO3HAHUE CBOEU POJIM KaK rpaklaHWHA U MOTPEOUTENSI B YCIOBUIX B3aMMOCBSI3U
MPUPOIHON, TEXHOJOTHMYECKOM M COLUUAIBHOW Cpell; TOTOBHOCTh K YYacTUIO B
MIPAKTUYECKOM AEATEIbHOCTH SKOJIOTMUECKON HAIPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ynbTaTbl 00y4aroUMXCsi, OCBOMBILIUX MPOrpaMMy IO
XHUMHH OCHOBHOT'O 00IIEr0 00pa30BaHus, BKIIOYAIOT:

YCBOEHUE MEX AU CIUTUITMHAPHBIX (MEXIpEeIMETHBIX ) MOHSITUH,
OTPaXKAIMX MaTepUAJIbHOE €IMHCTBO MHpa M MPOILECC MO3HAHUS (BEIIECTBO,
CBOICTBO, PHEPrUs, SIBJICHHUE, HAYUYHbIN (aKT, 3aKOHOMEPHOCTb, TUIIOTE3a, 3aKOH,
Teopusi, HAOJIIOCHNE, U3MEPEHHE, NCCIIeI0OBAaHIE, SKCIIEPUMEHT U APYTHE);

OBJIaJICHHE YHUBEPCAIbHBIMU YYEOHBIMU ACHCTBUSIMH (I103HABATEIHHBIMHU,

KOMMYHUKATHUBHBIMH,  PETYJISTUBHBIMH),  B@XHBIMH  JUIsl  TIOBBIIICHUS
3 PEKTUBHOCTH OCBOCHMS COJACpKaHUS y4eOHOTo ImpeaMera, (GpopMHUpPOBaHUS
KOMIIETCHIIMA, a  Takke  MPOEKTHO-UCCIICOBATEILCKON  JCSITEIbHOCTH

00yUarIMXCs B Kypce XUMUH;

CITIOCOOHOCTh MX MCIOJIb30BaTh B YU€OHOM, ITO3HABATEIBLHON U COIUAILHOU
MPaKTHUKE.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJoruyeckue 1eMCTBHUA:

YMEHUS HCHOJIb30BaTh IMPHUEMBI JIOTUYECKOIO MBIIUIEHUS MPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMbICI XUMHUUYECKUX MOHATUM (BBIACIATH UX CYIIECTBEHHbIC
MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTMMU MOHSTUSIMU); aHAJIU3UPOBATD,
CpaBHHMBaTh, 0000I1aTh, BbIOMpPaTh OCHOBAaHUS M KiIacCUUKALUU U
CHCTEMATU3AIMA XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIUN; YCTAHABIIMBATH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH W3Y4YCHHUS, CTPOUTH
JIOTUYECKUE pacCyXJeHus (MHAYKTUBHBIC, JEAyKTUBHBIC, [0 aHAJIOTHH);
npejuiaraTh KpUTEPUM U BBISBISATH OOIME 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B
M3yYaeMbIX TMPOLIECCAX U ABJICHUSX; MPOBOJUTH BBIBOJIBI U 3aKJIIOYEHUS; YMEHUS
MPUMEHSATh B TPOIIECCE MO3HAHUS MOHATHS (TPEAMETHBIE M METalpeaMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICNIH, UCIIOJb3yeMbIE€ B XUMHH, TPEoOpPa30BLIBATH
MOJIEIbHBIC MPECTABICHUS — XUMUYECKHUI 3HAK (CHMBOJI 2JIEMEHTA), XUMUUECKas
dbopmyna U ypaBHEHHE XUMHUYECKOW PEAKIIMU — IIPH PEIIeHUN y4eOHBIX 3ajad; C
YYETOM JTHUX MOJEIBHBIX IPEIACTABICHUM  XapAKTEPU30BATh HU3Y4aEeMbIE
XAMHUYECKUE BENIECTBA U XUMUYECKUE PEAKIIUH.

ba3oBble ucciienoBarebCcKue AeHCTBUA (METOAbI HAYYHOI0 MO3HAHMSA
BeIEeCTB M SIBJICHMI):
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YMEHUSI NMPUMEHATh METOJIbl HAy4YHOI'O MO3HAHUS BEIIECTB W SIBJICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B YyYeOHOW TO3HABATEIBLHON U
POEKTHO-UCCIIEI0BATENBCKON e TEIIbHOCTH;

YMEHUS HUCIOJIb30BaTh MOCTABJIEHHBIE BOIMPOCH B KAYECTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITEIIbHO CTaBUTh BOIPOCHI; aHATM3UPOBATH (PAKThI, BHISBIISATH
u (opmynupoBaTh MpoOiieMy, ONPEAeNATh LETb U 3aJaud, COOTBETCTBYIOIIHE
peIIeHuIo MPoOJIEMBbI; TIpeIaraTh OMUCATEIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBJISITH €€ NPOBEPKY; YMEHHUS MPOBOAUTH HU3MEPEHHS HEOOXOIUMBIX
apamMeTpoB, BBIYKMCICHHUS, MOJCIMPOBaHUE, HAOTIOJECHUS U SKCHEPUMEHTHI
(peanbHble W MBICICHHBIE), CAMOCTOSITEIBLHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBath 0000IIEHUS] M BBIBOABI 1O pe3yjbTaTaM IMPOBEACHHOTO OIbITA,
UCCJIeIOBAHMSI, COCTABIISATh OTUET O MPOEIIaHHON padoTe;

PabGora ¢ unpopmaumeii:

YMEHUS OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(pOpMauu (Hay9IHO-
MOMYJISIpHAsT JIUTEparypa XUMUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETa); aHAMM3UPOBaTh HHPOPMAIIMIO M KPUTHYECKH OICHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEUYMBOCTh, OTOHMpaTh © HHTEPIPETHPOBATH
uH(OpMAIUIO, 3HAYMMYIO JUIsl PEIICHUS Y4eOHOW 3ajadyd; yMEHHUS MPUMEHSTH
paznu4HbIe METOABl U (OpMyNIHpOBaTH 3ampoOChl TPU TOUCKE H OTOOpE
uH(pOpMAaIuU, HEOOXOIUMOUM Il BBIMOJHEHUS Y4YEOHBIX 3a1ad; HCIOJIh30BaTh
UH(OOPMAIMOHHO KOMMYHHUKATHBHBIE TEXHOJOTMM U Pa3JIMYHbIE TMOUCKOBBIC
CHUCTEMbI; CaMOCTOSATEIbHO BBIOMPATh ONTHUMAIBbHYIO (QOpPMYy THpE/ICTABICHUS
uHpopmaruu (cxeMbl, TpaduKu, TUarpamMMbl, TaOJUIbI, PUCYHKU MU JpYyTrue
(dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAyYHBIA A3BIK B Ka4e€CTBE CPENICTBA pabOTHI C
XUMUYECKON uHpoOpMalel; NpUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJBI, (opmylibl, aOOpeBUaTypbl, HOMEHKIATYPY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH.

KoMMmyHHKaTHBHBbIE YHMBeEpPCAJbHbIE YueOHbIE NeiCTBUS:

1) ymenus obmeHus (MMCbMEHHON U YCTHOW KOMMYHUKAIIHH ):

MIPEICTABIIATH MOJYYCHHBIC PE3YyJIbTATHl MO3HABATEIPHON JICSITEIBHOCTH B YCTHBIX
¥ TMCBMEHHBIX TEKCTaX; MyOJWYHO BBICTYyNAaTh C TMPE3CHTAIMEH pPe3yJIbTaTOB
BBITIOJIHCHUST XMMHYECKOTO JKCIIEPUMEHTa (MCCIEI0BATEbCKONW J1abopaTOpHOU
WM TIPaKTHYECKOM paboThl, y4eOHOro NPOEKTa); B XOJe auajgora u (WJIH)
JUCKYCCUM 3a/laBaTh BOMPOCHI MO OOCYXJAaeMOil TeMe€ U BbICKAa3bIBaTh HJEH,
(GbopMyIUpPOBAaTh CBOM MPEJIOKEHUS OTHOCUTEIHHO BBIMIOJHEHHUS TPEIIOKEHHON
3a/1auu.

2) yMeHHS y4eOHOT0 COTpYAHUYECTBA (IPYNIOBas KOMMYHUKAITUS):

y4acTBOBaTh B TPYNNOBBIX (opMax paldOThl: IJIAHUPOBATH OPTraHU3AILUIO
COBMECTHOM pabOThl, OIpPEAENsATh CBOIO pPOJb, PACIPEACTATh 3aJauydl MEXIY
YJICHAMH TPYIIIbI; BBIIOJHATHE CBOKO YacTh pPabOThl, KOOPIWHUPOBATH CBOH
JNEUCTBUS C ACUCTBUSAMH JPYTUX UICHOB KOMAHIbI, ONPEACNATh KPUTEPHUH TIO
OIICHKE KaueCTBa BBHITIOJIHEHHOW palOOThI; pPelIaTh BO3HHUKAIOIIHNE MPOOJIEMBbI Ha
OCHOBE YyueTa OOIIMX HHTEPECOB M COTJIACOBAaHUS TMO3MIIMMA, y4yacTBOBAaTh B
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oOcyxJeHnr, oOMEHE MHEHHUSMH, «MO3TOBOM INTypMe» M Apyrux Qopmax
B3aUMOJECHUCTBUA.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIe AelicTBUS

OBjajseHNe YHUBEPCAIBHBIMU YYCOHBIMH PETYJISTHBHBIMU JICHCTBUSIMU
BKJIFOYAET Pa3BUTHE CAMOOPTaHM3AI[MH, CAMOKOHTPOJS, CAMOKOPPEKIUU, B TOM
qHCIIe:

YMEHHS pemaTh y4eOHbIE M HCCIIEOBATEIbCKUE 3aJ]a4H: CAMOCTOATEIHHO
BBIOHpaTh CIIOCO0 perieHus yueOHON 3a1au (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelleHus, BBIOMpaTh HaWMOOJee TMOAXOMSIIUNA C YYETOM CaMOCTOSITEILHO
BBIJICTICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO PabOTy MpH pEelICHUH Y4eOHOH MiH
UCCIICIOBAaTENIbCKOM  3a7adud; Ha  OCHOBE  TOJYyYEHHBIX  PE3yJbTaTOB
dbopMynpoBaTh 00OOIICHHUS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOIECCOB; AHAIM3UPOBATh PE3YyJbTAThl: COOTHOCHUTH CBOM JICWCTBHA C
IUIAHUPYEMBIMH  PE3yJIbTaTaMHU, OCYIIECTBISATh CaMOKOHTPOJIb JACSTEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJBbTATHBI

[IpenmeTHBIE pE3yNBTATHl OCBOCHHS IMPOTPAMMBI [0 XUMHUH OCHOBHOTO
obmiero oOpa3oBaHus HA YIIyOJICHHOM YPOBHE MMEIOT OOIIEe COAEPKATEIHHOE
AIpO C TPEIMETHBIMU pe3yJibTaTaMH 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co00i, 4TO TMO3BOJIIET PEATM30BBIBATH YIIIyOJEHHOE HM3y4y€HHE KaK B paMKax
OTIIENBHBIX KJIACCOB, TaK W B paMKax peald3alid WHAWBHIyaTbHbIX
00pa30oBaTeNbHBIX TPACKTOPHIA, B TOM YHCJIE HUCIOJIBb3Ysl CETEBOE B3aMMOJCHCTBHE
opraam3anuu. [lo 3aBepiieHHH peanu3aldyd MPOTpaMMbl YTITyOJIEHHOTO YPOBHS
oOydaromuecss CMOTYT JeTallbHee OCBOMTh MaTepHual, OBIAJETh PACHIMPEHHBIM
KPYTOM MOHSTHI U METOJIOB, peliaTh 3a/1a4i 00Jiee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHbIE pe3yabTaThl BKIIOYAOT: OCBOCHHE OOYUYAIOUTUMHUCS HAyYHBIX
3HaHUW, YMEHUM U CIOCOOOB AEMCTBUIA, crnenupuueckux Ui TpeaIMeTHOU
obnactT «XUMUS»;, OCHOBBI HAYYHOT'O MBIIUICHUS; BUIBI JIEATEIBHOCTH TIO
NOJlyYEHUI0O HOBOTO 3HAHMs, €ro HWHTEpIpEeTalud, MNpeoOpa3oBaHUI0 U
NPUMCHECHUIO B Pa3IUYHBIX YYEOHBIX W PEATbHBIX >KH3HCHHBIX YCIOBHSX;
o0ecreynBarOT BO3MOXKHOCTh YCIEIIHOTO OOyYeHHs Ha CIEIyIOIIeM YPOBHE
oOpasoBaHws.

K xonmy oOyuenus ¢ 8 knacce y oOydaromierocs OyayT chOpMHpPOBaHBI
CJIETYFOIINE TTPEIMETHBIC PE3yIbTaThl M3YUCHHUSI XUMHUH HA yTIyOJICHHBIM YPOBHE:
pacKpbIBaThb CMBICT OCHOBHBIX XHUMHYECKHX TIOHATHH: aToM, MOJEKYJa,
XAMHYECKUN DJEMEHT, METalul, HEeMEeTaJll, aJJIOTPOMHsI, IMPOCTOE BEIIECTBO,
CJIIO)KHOE BEIIECTBO, CMeCh (OJHOPOAHA W HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJIsIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHas Macca, MaccoBas JOJsI XHMHYECKOTO OJJIEMEHTAa B COCAMHCHHH,
MOJIIpHBIA 00BbEM, OTHOCUTENBHAS INIOTHOCTH Ia30B, OKCUJ, KUCI0Ta, OCHOBAHHE,
CONb, aM(OTEpHBIA OKCUAI, aM(OTEpHBIA THAPOKCHI, XUMHUYECKas peaKius,
KJIacCU(pUKALUs peaklui: peakluu COeIUHEHUS, PEaKUN Pa3I0KEeHHs], peaKIun
3aMELICHHS], PeaKIu OOMEHa, IK30- U SHAOTEPMHUECKHUE PEaKLUU; TETJIOBOU
3pdeKT peakiuu; Sapo aToMa, JICKTPOHHBIM CIOH aroma, aTOMHas OpOWTalb,
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paguyc aToma, XMMHYECKasl CBSI3b, MOJISIPHAs M HEMOJISIPHAS KOBAJICHTHAS CBS3b,
WOHHAs CBsI3b, WOH, KAaTUOH, AaHUOH, pAacTBOpP, MaccoBasi JOJig BEIIECTBa
(OpolLieHTHAs KOHIIEHTpalus) B pacTBOPE, MOJISIpHAsl KOHIIEHTpaIMs BEIECTBA B
pacTBOpe; AIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKUCIUTEIU U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHUCIIUTEIIbHO-
BOCCTAaHOBUTEIHHBIC PEAKIIUH, METOJI SJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHUYECKHX TOHSITUH U
MPUMEHSThH 3TU NOHATHS MPU OMMCAHUY BEILIECTB U UX MPEBPALICHUM;

UCI0JIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUs (hOPMYJT BEIIECTB
Y YPABHECHUM XUMUYECKUX PEAKIUN;

ONpeNeNsaTh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENEHb OKHCIICHUSI DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAJICKHOCTD
BEIECTB K ONPEEICHHOMY KJIACCy CO€IMHEHUM 1Mo (GopMyJiaM, BUJIbI XUMHUECKOU
CBSI3U (KOBAJIEHTHON U MOHHOI) B HEOPTAaHUYECKUX COCAUHEHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHsS MAcCChl BEIIECTB, MOCTOSHCTBA
cocrasa, Ilepmogmueckoro 3akona /. M. Menneneesa, aTOMHO-MOJIEKYJISIPHOU
TEOpHUH, 3aKOHAa ABOTaJIpo M €ro CJIEACTBUN, TPEACTABICHUN O HAYYHBIX METOAAaX
MO3HAHUS, B TOM YHUCJE OHKCIEPUMEHTAJIbHBIX M TEOPETUUYECKUX METoAaxX
UCCIICIOBAHUSI BEIIECTB U U3YYEHUS XUMUUECKUX PEaKIIHil;

JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOICTB
XUMHYECKHUX 3JIEMEHTOB OT UX MOJ0XeHUs B [lepronnueckoil cucreme:

ONMKCHIBATHL U XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamueckoit
CUCTEMbl XMMHUYECKUX BJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noarpymnmna (A-
rpymmna)» u «mnodounas noarpynna (b-rpynmna)», «Majbsie IEpUOaAb» U «OOJbIINE
NEPUOABDY;

COOTHOCUTH 0003HAUYEeHMs, KOTOpble UMetoTcs B Tabiuue «llepuonnueckas
cucreMa xumuueckux dnemeHtoB JI. WM. MengeneeBa»y, ¢  4UCIOBBIMHU
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
s7ipa, O0IIIee YHUCIIO AJICKTPOHOB M PACIIPEICIICHUE UX 110 AIEKTPOHHBIM CJIOSIM);
OOBSACHITH CBSI3b TOJIOKEHHsSI dJeMeHTa B [lepuoamdeckoit cucreme ¢
pacrpesielieHUEM DJJIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSIM U
OopOHUTaISIM aTOMOB MEPBHIX YETHIPEX TIEPHUOIOB;

KJIaCCU(PUITMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUYECKUE peaklnu (110 YUCIIy U COCTaBy YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 1O
TerioBoMy 3 PekTy);

XapakTepu3oBaTh (OMHUCHIBATh) (PHU3MYECKHUE U XUMUYECKHUE CBOWCTBA
MPOCTBIX U CJIOXHBIX BEIIECTB: KUCIOPOJIa, BOJAOPO/IA, BOJIbI, OOIINE XUMUYECKUE
CBOWCTBA OKCHUJIOB, KHCJIOT, OCHOBAaHUW U COJIEH, N€HETUYECKYIO CBS3b MEXKIY
HUMH, TOATBEPXKAasi MPUMEPAMHU MOJIEKYJSIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

ONUCKIBATH POJIb KUCIOPOa, BOJIOPO/Ia U BOJBI B MIPUPOJAHBIX Mpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHUE B PA3IUYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>KHO€ MCI0JIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSCHITh M TPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCHUMOCTH OT MX
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COCTaBa M CTPOCHUS, BO3MOXKHOCTH TMPOTEKAHWS XWMHUYECKUX TMPEBpaIlCHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JOJI0 XUMUYECKOTO 3JIE€MEHTa B COCIUHEHUH,
MacCOBYIO JIOJII0 XHMHUYECKOT0 3JeMeHTa Mo (GopMylie COEIWHEHUS, HaXOAWUThb
npocTeinyto popMyiTy BelecTBa 0 MaCCOBBIM MM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, MOJSIPHYIO KOHIEHTPAILMIO BEIIECTBA B
pacTBoOpe, MPOBOUTH PACUETHI MO0 YPABHEHUSM XUMHUYECKON PEaKIny;

NPUMEHSATH OCHOBHBIE OIEPAIlMd MBICIUTEIBHON ACSITEIFHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, 00O0OIICHNE, CHCTEMAaTU3allnIo, KIacCU(DUKAINIO, BHISBICHHE
NPUYUHHO-CIICICTBEHHBIX CBsSI3€ — I W3Y4YCHHs] CBOWCTB BEIIECTB W
XUMHUYECKUX PEaKIUi, eCTECTBEHHO-HAYYHbIE METOBI MMO3HAHUS — HAOJIOACHHE,
U3MEpEHHE, MOJCTUPOBAHUE, SKCIEPUMEHT (pEalbHbI W MBICICHHBIA) — JIA
OCBOEGHUS yUe€OHOIO COJIEPIKAHNUS;

pacKpblBaTh CYLIHOCTh MPOIIECCOB OKHCIEHHUS M  BOCCTAHOBJICHHS,
COCTaBIISITh YPaBHEHUS MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLIUN
(METO/I0M 3JIEKTPOHHOTO OanaHca);

YCTaHABIIMBATb CBSA3M MEXAY pEaJbHO HAONIOIaeMbIMH XUMHYECKHUMHU
SABJICHUSIMU U TIPOLIECCAMU, MPOUCXOIALIIMMHI B MAaKpO- U MUKPOMHPE, OOBICHSITH
IPUYUHBI MHOTOOOpa3us BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YY4EOHBIX MTPEIMETOB;

cobmoaaTe mpaBuia Oe3omacHOM  paboThl B jabopaTopuM  IpU
UCTIONb30BaHUU XHMMHYECKON TOCyAbl W OO0OpYyIOBaHHS, a Takke IMpaBHiia
oOpaleHnsi ¢ BEHIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH BBITOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTHYECKUX DPAOOT MO MOJYYCHHUIO W COOMpPaHUIO
ra3000pa3HBIX BEHIECTB (BOJAOPOJA M KHCIOPOJAa), MPUTOTOBICHUIO PACTBOPOB C
ONPENEIICHHOM  MAacCOBOM  JIOJIEM  PAacTBOPEHHOI'O  BELIECTBA,  PELICHUIO
OKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCJIMHCHUI;

JEMOHCTPUPOBATh BIAJCHHE OCHOBAMU XUMHUYECKOW TPaMOTHOCTH,
BKJTFOYAIOIICH YMEHHS O€30macHOTO OOpaIrieHusi ¢ BEIeCTBaMH, UCIIOIb3YEeMbIMU
B ITOBCEHEBHOMN JKM3HHU, a TAK)KE 3HAHUE IIPABUII MOBEACHUS B LIETSIX COEpeKEeHUs
3JI0POBBS U OKPY>KAIOIIEH CPEIbI.

K koniy obyuenust ¢ 9 knacce y oOydarouierocs OyayT chopMupoBaHbl
CJIETYFOIINE TTPEIMETHBIC PE3yIbTaThl M3YUCHHUS XUMHUH Ha yTIyOJICHHBIM YPOBHE:
pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHSATHN: XUMHYECKHHA JIIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHOH, AaHHOH, OJJIEKTPOOTPHUIATEILHOCTh, CTEMEHBb
OKHCJICHHUS, XUMUYECKasl PEeaKius, TETIOBOM YPPEKT peakiiuu, MOJb, MOJISPHBIHA
00BbEM, pacTBoOD;

AIIEKTPOJIUTHI, HEINEKTPOIUTHI, INEKTPOJIUTHYECKAS TUCCOLMALINSA, PEaKLIUU
MOHHOTO OOMEHa, THAPOJU3 coJiel, oOpaTUMble M HeOoOpaTHUMbIE PEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH, OKUCIUTENh, BOCCTAHOBUTEIbD,
OKHCJICHHE M BOCCTAHOBJICHHME, DJCKTPOJHU3, aJUIOTPONusi, amM(OTEpHOCTbD,
XUMHYECKast CBSI3b (KOBaJICHTHAsl, MOHHAS, METAJTMYECKasi), MEXMOJIEKYJISIPHBIC
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B3aMMOJEHCTBUS (BOIOpOAHAsl CBs3b, CHJIbI BaH-nep-Baanbca), KOMIIJIEKCHBIE
COCIMHEHUS, KPUCTAUIMUECKUE peleTKu (MpUMUTUBHAsA KyOudeckas, 0ObEMHO-
LEHTPUPOBAHHAA KyOHnueckas, I'PaHELICHTPUPOBaHHAs KyOHnueckas,
reKCaroHaJibHasl IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJUIOB, CIUIABBL, CKOPOCTH
XMMHYECKON PEaKLMH, KaTalln3, XUMAYECKOE PABHOBECUE, DJIEMEHTBI XUMUYECKOU
TEPMOJAMHAMMKH KaK OJJTHOM U3 TeOopeTnyecKux ocHOB xumuu; [1/1K;

WUIFOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XUMHUYECKHX MOHATHH U
IIPUMEHSATD 3T MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NPEBPALICHUM;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTABJIEHUSI (POPMYJI BELLIECTB
Y YPABHECHUM XUMUYECKUX PEAKIUN;

ONPENENATh BAICHTHOCTh U CTEICHb OKUCICHUS XUMHYECKHX DJIEMEHTOB B
COCIMHEHMSIX Pa3JINYHOIO COCTaBa, MPUHAJJICKHOCTD BEIECTB K ONPEACICHHOMY
KJIacCy COEIMHEHUN 1o (opmyrnaMm, BHJbl XUMHUYECKOW CBSI3U (KOBAJIECHTHOM,
VMOHHOW, METAJUIMYECKOM) B HEOPraHMYECKUX COEIUHEHUAX, 3apsA] HOHAa IO
XUMHUYECKON (popmyrie, XxapakTep cpeibl B BOJIHBIX PacTBOpaX HEOPTaHUYECKUX
COEAUHEHNM, TUIl KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cMbIch Ilepuonnueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATH €TI0 TOHUMAHMUE:

ONHUCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢opmy [lepuogmueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh NOHATHS «A-rpymmna» u «b-
rpynnay», «Majble IEPUOAb U «OO0JIBIINE IEPUOIBDY;

OOBSICHATH CBSI3b IIOJIOKEHUs 3jieMeHTa B Ilepumogmueckoil cucreme ¢
pacIpenesieHueM 3JIEKTPOHOB II0 DHEPreTUYECKMM YPOBHSM, IIOLYPOBHSAM M
OopOUTANIIM aTOMOB IIEPBBIX YETHIPEX MIEPHOIOB;

BBIJIETIATh OOIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB M MX
COEIMHEHUH (KHCIOTHO-OCHOBHBIX U OKHCIUTEIbBHO-BOCCTAHOBUTEIBHBIX CBOWCTB
OKCUJIOB M TMAPOKCHJIOB) B IMpEAeNax MajblX IEPUOAOB U TJIABHBIX MOATPYMI C
Y4ETOM CTPOEHHMS UX ATOMOB;

PACKpbIBaTh CMBICI TEOPUU DJIEKTPOJIUTUYECKOW AUCCOLMALMH, 3aKOHA
['ecca m ero cneacTBHi, 3aKOHA JEHUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEU
U3MEHEHHUS] CKOPOCTHM  XUMHYECKOM pEaKkUHWW, HalpaBlICHUs  CMELICHUs
XMMHYECKOT'O PABHOBECHS B 3aBUCUMOCTH OT PA3IUYHBIX (PaKTOPOB;

KJIACCU(PUIIUPOBATh XUMHUYECKHE JJIEMEHThI, HEOPraHMYECKHE BEIIECTBA,
XMMHMUYECKHE PeaKuu (110 YUCIy U COCTaBy YYacTBYIOIIMX B PEAKLMU BEILECTB, IO
TEIUIOBOMY 3(@EKTy, MO arperaTHoMy COCTOSIHUIO PEAareHTOB, [0 W3MEHEHUIO
CTENEHEW OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHUIO
KaTajan3aTropa);

XapaKkTepu30BaTh (ONHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPraHWYECKUX COCIMHEHMM, IOATBEPKIas 3TO ONHMCAHUE
OpUMEPAMH  MOJEKYJSIPHBIX W MOHHBIX  YPaBHEHHUH  COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTAaBJIATb  yPABHEHHMS: DJIEKTPOJUTUYECKOW JUCCOLMALMM  KHUCIOT,
LIEJI0YEH M COJICH; IIOJHBIE M COKPAICHHBIC YPAaBHEHHUS PEAKIUHd HOHHOIO
oOMeHa; peakIHii, MOITBEP KIA0IIUX CYIIECTBOBAHUE T€HETHUYECKON CBS3H MEXKIY
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BEIIIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pPacKphIBaTh CYIIHOCTh MPOIECCOB THAPOJIM3A COJIEM TOCPEICTBOM
COCTaBJICHUS KPATKUX MOHHBIX U MOJICKYJIAPHBIX YPaBHEHUW peaklnid, CyITHOCTb
OKHCIIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTaBJICHUS
JIEKTPOHHOTO OalaHCa dTUX PEaAKITHi;

MIPEICKA3hIBATh XapaKTEP CPEbl B BOJIHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMHUCHIBATh) (PHU3MYECKUE W XUMHUYECKHE CBOWCTBA
MPOCTBIX BEHIECTB (KUCIOPO/I, 030H, rpadut, ajiMas, KpeMHU, 60p, a3ot, ¢ocdop,
cepa, XJIOp, HATPUM, KaJIMK, MarHUM, KaJablIMK, aTtOMUHUM, KEJIE30, MEb, LIUHK,
cepebpo) U 00pa30oBaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHUCJIE HX BOJHBIX
pacTBOpOB (aMMHaK, XJIOPOBOJOPOA, CEpoBOIOPOJ, okcuabl yriaepoga (II, IV),
kpemaust (I1V), azora (I, II, III, IV, V) u dochopa (III, V), ceprr (IV, VI),
CEepHHCTasi, cepHas, a30THasA, ¢ocdopHas, yroibHasi, KPEeMHHUEBas KHUCIOTHI,
okcuzbl U rusipokcusibl MetaioB [A—IIA-rpynn, amomunus, meau (II), muHka,
xenesa (II u I00));

MOSICHATh COCTaB, OTMEIbHBIC CIMOCOOBI TMOJIYYCHHUS M CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJCOACPKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCTIOTHI U MX coiii, ranorenuasl kpemuus (IV) u ¢ocdopa (III u V), oxcun u
ruapokcus xpoma (I1I), mepmanranaT kanus;

OMHCHIBATh POJIb BAXHEHIINX W3Y4YaeMBIX BEIIECTB B IPUPOJIHBIX
npolieccax, BIUSHUE Ha JKUBbIE OPraHW3Mbl, IPUMEHEHUE B PA3IMYHbBIX OTPACIISIX
HPKOHOMHUKH, HCIOIb30BAHUE [JIsi CO3JaHUS COBPEMEHHBIX MAaTEpUaIOB U
TEXHOJIOTHUH;

IPOBOJUThH PEAKIIMH, MOJITBEPKAAIONINE KAUeCTBEHHBIA COCTAB Pa3IMYHbIX
BEILECTB, PACIO3HABATh OMBITHBIM ITyTEM COJEpPKaIMecs B BOJHBIX PacTBOpPAX
WOHBI: XJIOpUA-, OpOMHUI-, HMOIUI-, cyibdar-, dhocdar-, kapOboHAT-, CHUIUKAT-,
cynmbpuT-, Cynbpua-, HUTPAT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablusl, allOMUHUS, *Keneza (2+) u xenesa (3+), menu (2+),
IIUHKA,

OOBSCHSTH ¥ MPOTHO3UPOBATH CBOMCTBA BAKHEUIIINX W3YYaEMbIX BEIICCTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS, MPUMEHECHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHYECKUX MPEBPAIICHUN B Pa3IAYHBIX
YCIOBHSIX HAa OCHOBE PACCMOTPCHHBIX DJJIEMEHTOB XWMUYECKOW KHUHETHUKA W
TEPMOJIUHAMUKY;

BBIYKCIIATh OTHOCUTEJbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHYECKOTO 3JIeMEHTa 1o (opmylie COeIUHEHHS, MaCCOBYIO
JIOJII0 BEIllECTBA B PAcTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOIO 3JIEMEHTa B
COCIMHEHHH, MOJSIPHYIO KOHIEHTPALIMIO BELIECTBA B PAcTBOPE, HAXOJIUTH
pocTeninyto (popMyily BelecTBa IO MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI TIO0 YPABHEHUSIM XUMUYCCKUX PEAKIUN C YUYETOM HEIOCTaTKa
OJTHOTO W3 PEAreHTOB, MPAKTUYECKOTO BBIXOAA MPOIYKTA, 3HAYEHUS TEIIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmonarh mpaBwia  Oe3omacHoW  paboTel B JIaboOpaToOpuM  MpuU
WCITOJIb30BAHUU XUMHUYECKONM TOCYIbI M OOOpYyJIOBaHUS, a TakkKe IpaBuiia
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oOpallleHus1 C BEUIECTBAMM B COOTBETCTBMM C WHCTPYKLUUSMU BBIIOJIHEHUS
71a00paTOPHBIX OMNBITOB M MPAKTHYECKUX PAOOT MO MOJYYCHHUIO M COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka M YIJIEKUCIOrO Ta3a) M PEIICHUIo
OKCIEPUMEHTAJbHBIX 3a7ad IO TEeMaM Kypca, TMpEeACTaBIsATh pPe3yJbTaThl
dKCIIEpUMEHTa B (h)OpME BBIBOJIOB, I0KA3ATEIBCTB, rPaMKOB, TAOJIHI] U BHISBISATH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHSTh OCHOBHBIE OIEpAIlMM MBICIUTEIbHON ACSITENbHOCTU (aHAIW3 U
CHUHTE3, CpaBHEHHUE, OO0OOLIEHHE, CUCTEMATH3aLUI0, BBISIBICHUE NPUUYUHHO-
CJIEICTBEHHBIX CBSI3€l) MPU U3yUYEHUU CBOMCTB BELIECTB U XMMHUYECKHX PEaKLUM,
BJIA/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU NO3HAHUS (HAOIIOEHNE, U3MEPEHMUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICJICHHBIN);

OPUMEHATh  IpaBwia  0Oe30macHOro  OoOpalleHHsT C  BEIIECTBaMH,
UCIOJB3YEMBIMA B IIOBCEJAHEBHOM JKM3HM, IIpaBUIa IIOBEIEHUS B LEISIX
cOepexeHHs] 370pPOBbsI M OKPY’KAIOLIEH NPUPOTHOM Cpeabl, MOHUMATh Bpel
(omacHOCTb) BO3JEHCTBUS HA JKUBBIE OPTraHU3Mbl OMNPEICICHHBIX BEIECTB,
HOSICHSATh Ha IMpHUMEpax CrocoObl YMEHBIIECHUSI U MPEAOTBPAIICHUS X BPEIHOTO
BO3/ICICTBUS, 3HAUCHUE )KUPOB, OCJIKOB, YIJIEBOIOB JJI1 OpraHU3Ma YeJIOBeKa;

HCIIOJIb30BaTh MOJIyYE€HHbIE MPEACTABICHUS O cdepax MpodecCHOHaTBLHOU
JeSITEIbHOCTH, CBSI3aHHBIX C HAYKON 1 COBPEMEHHBIMHU TEXHOJIOTUSIMH, KAK OCHOBY
Ui POECCHOHATBHON OpUEHTAIMM M IS OCO3HAHHOTO BBIOOpAa XUMHH Kak
npo(UIbHOrO MpeaMeTa IMpU MPOJOJDKEHUH OOY4YEHHs] Ha YPOBHE CPEIHErO
ob1iero oopa3oBaHus;

y4acTBOBaTb BO BHEYPOUYHON IPOEKTHO-HUCCIIEN0BATEIBCKON AESTENIbHOCTH
XUMHYECKOM M XHMHUKO-DKOJOTUYECKOM HAINpaBIE€HHOCTH, IMPUOOPECTU OIIBIT
IPOBEJCHUS YUEOHBIX HCCIIE0BAHUHN B YCIOBUAX 00pa30BaTEIbHBIX OPraHU3ALMM,
a TaKkKe opraHu3anuil (LEHTPOB) JONOJHUTEIBHOTO O0Opa30BaHUS JETEM.

4. TemaTn4eckoe NJIAHNPOBAHHUE

TemaTuyeckoe IUIAHUPOBAHUE MO XMUMHM Uil 8-9 KIIACCOB COCTABIIEHO C
ydeToM paboueld mporpamMmbl BOCHHUTaHUS. BHeECeHBI TeMbl, 00ecCredHMBaroIIne
peanu3aIuio IeNeBbIX MPUOPUTETOB BocmuTaHusi oOydarormuxcs OOO uepes
U3Y4YECHHUE XUMHUHU.

Koi-Bo
4acoB, DJIeKTPOHHBIE
@Dopma peanu3anun
OTBOJMMBIX yueOHO-
Ne Pa3nena/rema BOCIIUTATEJILHOI0 IOTEHIIHAJIA
HA MeTOoANYeCcKHe
TEeMBbI
U3ydyeHue MaTepHuaJIbl

TeMbI

8 kiacc

Pazgen 1. HepBOHaqaanMe XUMHUYCCKHE ITOHATHUHA

1. I'abpuensn O.C. Y cTaHOBIEHNE JOBEPUTEIBHBIX
Xumwust: 8-i kjacc: OTHOUICHUHN MEXy YUYUTEIIEM U
0a30BbIil YPOBEHB: €ro y4eHHKaMH,

Xumust —  BaxHas
yueonuk / O.C. CIOCOOCTBYIOIIMX TIO3UTUBHOMY
00JacTb €CTECTBO3HAHUS
1.1 9 5 la6puensn, N.T. BOCIIPUATHUIO yYaIIUMUCS
u MIPAKTHYECKON

JACATCIIBHOCTH YCIIOBCKA

Octpoymos, C.A.
Cnagkos. — 5-e u3g.,
nepepad. — M.
IIpocsenienue, 2023.

TpeOOBaHM U TPOCHO yUUTEN,
NPUBJICYCHUIO UX BHUMAHUS K
o0cyxaeMoi Ha ypoke
WHGPOPMAITUH, AKTHBHU3AIIUH UX
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12 BemiecTtBa u 15
7 | XMMHYecKre peaKuu
HWroro mo pazneny 20

Paznen 2. BaxcHeiiimue npeacraBuTe I

HCOPraHHY€CKHUX BCIICCTB

2.1

Boznyx. Ilonsitue o
razax. Kucnopon.
Okcuabl

15

2.2

Bonopon. Ilonstue o
KHCJIOTaX U COJAX

23

Bona. PactBopsl.
[TousiTue 06 OCHOBaHUAX

11

24

OCHOBHBIE KJIACCHI
HEOPTaHUICCKUX
COETMHEHUN

20

HWroro mo pazneny

55

—-175c.

2. I'abpuensu O.C.,
Axcenosa U.B.,
Octpoymos N.T.
Xumus. Terpaap 1is
nabopaTopHBIX
OTIBITOB H
HPaKTUYECKUX
pabort. 8 ximacc. — M.:
IIpocemenue, 2023.
-80c.

3. I'abpuensu O.C.,
JIpicoa I'.T". Xumus.
IIpoBepounbie
KOHTPOJIEHBIC
pabortsl. 8 kace. —
M.: IIpocBenienue,
2023. - 176 c.

4. T'abpuensu O. C.,
Octpoymos U. I,
Cmanxos C. A.
Ypoku Xxumuu B 9
KJacce.
Mertoauudeckoe
nocobue. — M.:
IIpoceemenue, 2023.
—8lec.

5.
https://urok.apkpro.ru

6. POII

IMO3HABATCIBHOM JCATCIBHOCTH

[IpuBneyerre BHUMaHU
IIKOJIFHUKOB K IIEHHOCTHOMY
ACTEKTY U3yYaeMbIX Ha yPOKaX
SIBIICHUH, OpraHu3aIust UX
paboTHI C MOTyJaeMOit Ha ypoKe
COIIMAJIbHO 3HAUUMOU
nHpOpMaLuen —
VHUIINAPOBAHNE €€
00CyXIE€HM, BEICKA3bIBAHUS
YYaIIUMUCSI CBOETO MHEHUS 110
€€ MOBO/IY, BEIPAaOOTKH CBOETO K
HEW OTHOLIEHUSI.

PazBuTne eHHOCTHOTO
OTHOIIICHUS K TPYly KaK
OCHOBHOMY CIIOCO0Y
JIOCTHOKEHMSI Y)KU3HEHHOTI'O
OJIaroroJTyJus YeI0BeKa, 3a10Ty
€ro yCHeIIHOro
po(heCCHOHATIBHOIO
CaMOOTIPECIICHUS U OTIYIIICHHS
B 3aBTpAIIHEM JIHE.

Hcnons3oBanue
BOCITUTATEBHBIX BOZMOYKHOCTEH
COJICpIKaHUS YIeOHOro
peaMeTa 4epe3 IEMOHCTPAITUIO
JIeTSIM TIPUMEPOB
OTBETCTBEHHOT0, IPAXK/IAHCKOTO
MTOBE/ICHUS, IPOSIBIICHUS
YEIIOBEKOIIO0US 1
J00pOCepIeYHOCTH, Yepes3
1no00p COOTBETCTBYIOIINX
TEKCTOB JJIs1 YTCHUS, 33124 JIJIs
pereHus, MpoOIEMHBIX
cuTyanui st 00CyXICHUs B
KJlacce

PaszButHe EHHOCTHOTO
OTHOIIEHUS K 3I0POBBIO KaK
3aJI0Ty JOJTON U aKTUBHOMN
JKU3HU YEJIOBEKA, €T0 XOPOIIETrO
HAaCTPOCHHS U ONTUMHUCTHIHOTO
B3TJIsA1a HA MUD.

[NonuépkuBanue
TPaXXAaHCTBEHHOCTH U aKTHBHOMN
JKU3HEHHOU NO3ULINU
MIPOTPECCUBHBIX YUEHBIX,
AKTUBU3AIUS yYaCTHS B
00CyXIeHUH 00IIIeCTBEHHO
3HAYMUMBIX U dTHYECKUX
po0JIeM, CBSI3aHHBIX C
MPaKTHYECKUM PUMEHEHHEM
JOCTH)KEHHUU
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Paznen 3. [lepuoguyeckuii 3aK0H u
Ilepuonnyeckasi cucTeMa XUMHYECKHX
jemenToB /I. U. MenneneeBa. Ctpoenue
aToMoOB. XUMHUYECKASl CBA3b.
OKHUCIANTETHHO-BOCCTAHOBUTEIbHbIE
peakumnu

Ilepuoanueckuii 3aK0H 1
Ilepuonnueckas
CHUCTEMa XUMHYECKUX
3.1 10
snemenToB /. .
Menneneena. CTpoeHne

aToMa

XHUMHYECKAsI CBA3b.

OxucANTETHHO-
3.2 13
BOCCTaHOBUTEIIHHBIC
peaxu
Hroro no pazneny 23
IToBTOpEHME 4

102

PazButHe nieHHOCTHOTO
OTHOIIICHUS K 3HAHUSIM KaK
UHTEIUIEKTYIEHOMY pecypcy,
obecmeunBaroneMy Oyayiiee
YeIIOBEKa, KaK pPe3yJbTaTy
KPOTOTIIMBOTO , HO
YBJIEKATENLHOTO Y4eOHOTO
TpyJa.

PasBuTHeE 1IEHHOCTHOTO
OTHOIIICHHUS K OT€YECTBEHHOMY
KyJIbTYPHOMY, HCTOPHYCCKOMY H
HAYYHOMY HACJICIIHIO,
MMOHUMAaHHS 3HAYCHUS
XUMHYCCKOM HAYKH B KU3HU
COBPEMEHHOT0 00IIIeCTBa,
CIIOCOOHOCTH BIAJCTh
JIOCTOBEpHO# MH(OpMAaLUeH o
MEPEOBBIX JOCTHKCHUAX U
OTKPBITUSIX MUPOBO# 1
OTCUYCCTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUIX 00 YCTPONCTBE MHpa U
o011IeCTB

9 kJjace

Paspes 1. BerecTBO M XuMHYecKas peakuus

IToBTOpEHME U

1.1 | yrny6nenue 3HaHuil 0 6
BEILIECTBE
OcHoBHBIE
| | 33KoHOMEpHOCTH 1
" | mpoTeKkaHus

XUMHUUYCCKHUX peaKLII/Iﬁ

DIIEKTPOIUTHYECKAS
JTIUCCOITHATTHSL.

1.3 12

1. I'abpuensn O.C.
Xumust: 9-# xmacc:
0a30BEIil YPOBCHB:
yuebnuk / O.C.
la6puensn, N.T.
Octpoymos, C.A.
CnagkoB. — 5-¢ u3g.,
nepepad. — M.
IIpoceemenue, 2023.
—224c.

2. I'abpuensua O.C.,
Axcenosa 1.B.,
Octpoymos U.T.
Xumus. Terpaab nus
71a00PaTOPHBIX
OTIBITOB U
MIPAKTHYECKUX

pabort. 9 kimacc. — M.:

IIpoceemenue, 2023.
— 128 c.

3. I'abpuensua O.C.,
JInicoBa I'.I". Xumus.

YcTaHOBICHHE TOBEPHUTEIBHBIX
OTHOIIICHUIN MKy YUUTEIIEM U
ero y4eHHKaMH,
CMOCOOCTBYIOIINX MO3UTUBHOMY
BOCHPHSITHIO YUAITUMHUCS
TpeOOBaHHM U IPOCHO yUUTEIIS,
MPUBJICYCHUIO UX BHUMAHUS K
o0cyxaeMoi Ha ypoke
uH(popMaIuK, aKTUBH3AIHH HX
MO3HABATEIBHON SSITETbHOCTH

IIpuBneyenue BHUMAHUS
IITKOJTFHUKOB K IIEHHOCTHOMY
ACIEeKTy U3y9IaeMBIX Ha YpOoKax
SIBJICHUM, OpTraHU3alus UX
paboTHI C MOTy4aeMoil Ha ypoKe
COIMAJIFHO 3HAYMMOM
nHpOopMaLuen —
VHULIMAPOBAHUE €€
00CyXIeHMS, BEICKa3bIBAHUS
YYAIIAMHCS CBOCTO MHECHHS T10
ee MOBO/Y, BRIPAOOTKH CBOETO K
HEH OTHOIICHUS

Pa3BuTHe IEHHOCTHOTO
OTHOUICHUS K TPYAY Kak

29




XUMHUUYECKHE PEAKIINH B
pacTBopax

Pasznen 2. HemeTasibl M HX cOeIMHEHHS

2.1

OO6mras xapaKTepuUCTHKA
XUMHYECKUX IJICMCHTOB
VIIA-rpynmns!.
Tanorensl

2.2

OOmast xapakTepHCTHKa
XMMHYECKHX 3IIEMEHTOB
VIA-rpynmsr. Cepa u eé
COCIMHEHHS

23

OO6mras xapaKTepuCTHKA
XMUMUYECKUX JIEMEHTOB
VA-rpynmsl. A3oT,
¢docthop u ux
COEIMHEHUS

12

24

OOmiast xapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnsi. Yriaepon u
KpPEeMHUH, UX
coenuHeHus. bop

10

Pasznen 3. MeTajliibl M MX COeIHMHEHUS

3.1

OO01ne cBoiicTBa
METAJUIOB

[IpoBepounsle n
KOHTPOJIbHBIE
pabortsl. 9 knace. —
M.: [IpocBemienue,
2023.-192c.

4. T'abpuensu O. C.,
Octpoymos U. T,
Crnanxos C. A.
Ypoxu xumuu B 9
KJ1acce.
Meroauueckoe
nocobue. — M.:
IIpocemenue, 2023.
—8lc.

5.
https://urok.apkpro.ru

6. POII

OCHOBHOMY CIIOCO0Y
JOCTHYKEHHS )KU3HEHHOTO
OJIaromosyyHst YeJI0BeKa, 3aJI0Ty
ero yCHEeIIHOTO
po(heCCHOHATIBHOIO
CaMOOTIPEICTICHUS U OIILYIICHUS
B 3aBTPAIIIHEM JTHE.

Pa3Burne 11eHHOCTHOTO
OTHOIIICHUS K OTCUCCTBEHHOMY
KyJBTYPHOMY, HICTOPHYECKOMY H
HAay9IHOMY HACIICITHIO,
IMOHUMAaHUS 3HAUCHUS
XMMHYECKON HAyKU B KU3HU
COBpPEMEHHOT'0 00IIIeCTBA,
CITOCOOHOCTH BIIAJIETh
JIOCTOBEpHO# MH(OpMAaLUEH o
MIEPEIOBBIX TOCTHKCHUSX H
OTKPBITUAX MUPOBOM 1
OTCUYCCTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPOICTBE MUpa U
00I11eCTB

Pa3BuTHE IEHHOCTHOIO
OTHOUICHUS K 3I0POBBIO KaK
3aJI0Ty JOJTON U aKTHUBHOM
YKU3HU YEJI0BEKa, Er0 XOPOIIETO
HACTPOCHHUS U ONTUMHUCTUYHOTO
B3TJIs1a HA MUD.

Pa3ButrEe rOTOBHOCTH K
Pa3HO00pa3HOH COBMECTHOM
JIEATEILHOCTH MPU BBIMOTHEHUN
y4eOHBIX, T03HABATEILHBIX
3a/1a4, BBITIOJTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB,
CO3/IaHNU YYEOHBIX POCKTOB,
CTpEMJICHHS K
B3aUMOIIOHUMAHUIO U
B3aUMOMOMOIIIH B IPOLECCE
9TOH yueOHOU AeATEIBHOCTH;

IToguépkuBanue
IPaXIaHCTBEHHOCTH M aKTUBHOMN
KU3HCHHOU TTO3UIMN
MPOTPECCUBHBIX YUEHBIX,
AKTHBH3AIUS YUACTHS B
o0cyxIeHNH 00IIIECTBEHHO
3HAYUMBIX U ITUYECKUX
po0JIeM, CBSI3aHHBIX C
MPAKTUICCKUM MPUMEHCHUEM
JOCTH>KEHHUI

Bocnpusitue scteTuueckux
Ka4yecTB (PU3MUYECKON HAYKH: e€
TFapMOHHYHOI'O TIOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH,
JTAKOHUYHOCTH
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dopMHpOBaHHE y YUAITUXCS
YBaKUTEJILHOTO OTHOLLECHHUS K

39 Baxneiimune MeTamibl U 18 TPYAY, YOPCTBA B PEOJONCHUH
UX COCTUHEHUS TPYIHOCTEH Ha mpuMepax
JEeSITeTbHOCTH BBIJIAIOIIIIXCS
YUEHBIX

Pasnes 4. Xumus U oOKpy:Rapomias cpesa

Oco3HaHue HEHHOCTH
(hM3UIeCcKO HayKH KaK
MOITHOTO HHCTPYMEHTA

BemiectBa u matepuais MO3HAHUS MUPA, OCHOBBI
41| JKM3HH YEJI0BEKA. 3 Pa3BUTHS TEXHOJIOTHH,
OCHOBBI YKOJIOTHYECKOM Ba)KHCHIIICH COCTABIISIONICH
rPaMOTHOCTH KYJbTYpbI; pa3BUTUEC HAYYHOU
M0003HATEIHLHOCTH, UHTEPECA K
HCCIICIOBATCIBbCKOM
JIeSITeIbHOCTH

Paznen 5. O0001menne 3HAHUH

Pa3Burue 11eHHOCTHOTO
OTHOIICHUS K 3HAHUAM KaK

IToBTOpeHue u HUHTEIUICKTYaTbHOMY PECypCy,
51 000011IeHIEe 3HAHUHT 7 oOecrnevnBaroneMy oyayIiee
OCHOBHBIX pa3zielioB YeNoBeKa, KaKk pe3ysIbTaTy
KypcoB 8—9 kaccoB KpPOTIOTIIUBOTO, HO
YBJIEKATEILHOTO Y4eOHOTrO
TpyAa
102
HToro: 204

5. Cucrema oneHUBaHUS
Cucrema OLEHKHM IMpHU3BaHa CHOCOOCTBOBATh MOJJEPKAHUIO €IMHCTBA
BCe cuCTeMbl 00pa3oBaHMs, OOECIEUEHUIO IPEEMCTBEHHOCTH B CHUCTEME
HeMpepbIBHOTO o0pa3zoBaHus. E€ OCHOBHBIMU (DYHKIMSMHU SIBJISIOTCS: OPUEHTALUS
00pa3oBaTeNbHOrO Mpollecca Ha JOCTHXKEHHE IUJIAaHUPYEMBIX PE3yJIbTaToOB
ocsoeHuss OOIl COO wu ob6ecneyenue >hPeKTUBHON 0OpaTHOW CBS3H,
MO3BOJISIONIEH OCYIECTBISATh YIPABICHUE 00pa30BaTEIbHBIM ITPOLIECCOM.
OCHOBHBIMHM HaIpaBiICHUSIMA M ILEISIMU OIICHOYHON JEeATEIBHOCTH B
o0pa3oBaTeNbHON  OpraHW3alMKd  SIBISIIOTCA:  OIEHKa  00pa30oBaTeIbHBIX
JOCTIDKCHUM OO0YyYaronuxcsi Ha Pa3jIUYHBIX dTanax oO0ydYeHHs KaK OCHOBa WX
MPOMEKYTOUHON U UTOTOBOM aTTECTAlUM, a TAKKE OCHOBA MPOLETYP BHYTPEHHETO
MOHUTOpPUHTA 00pa30BaTEIIbHON OpTaHW3aIlMi, MOHUTOPUHTOBBIX HCCIICIOBAHUN
MYHUITUTIATFHOTO, PErHOHAILHOTO U (heIepaATbHOTO YPOBHEH.
CucrteMa BHYTPEHHEH OLIEHKU BKJIFOUAET:
CTapTOBYIO TUArHOCTHUKY;
TEKYIIYI0 M1 TEMAaTUYECKYIO OIICHKY;
UTOTOBYIO OILICHKY;
IPOMEKYTOUHYIO aTTECTAIUIO;
MICUXOJIOTO-IIEAArOrMue€CKOe HaOII0ICHUE
B cootBerctBuu ¢ ®OIT OOO cucrtema OleHKH peainu3yeT CUCTEMHO-
NEeSATEIbHOCTHBIA, YPOBHEBBI W  KOMIUIEKCHBIM  TOAXOABI K  OIEHKE
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oOpa3oBaTeNbHbIX JAOCTHKEHUH. [log oreHKoil 00pa30BaTENbHBIX AOCTHKEHUN
00y4aroIerocss MOHMUMAeTCs OIMpPENEJICHUE U BBIPAKEHHE B YCJIOBHBIX 3HAKax —
Oamiax, a TakKe B OLEHOYHBIX CYXICHHUSX YUYHUTENs CTENEHU COOTBETCTBUS
3HAaHUU, YMEHUI U HaBBIKOB 00y4YaroIerocs TpeOoBaHUSIM K YPOBHIO MOJTOTOBKU
MKOJbHUKOB, ycTaHoBIeHHbIX OOII OOO. Lenpio oneHnBanus 00pa3zoBaTeIbHBIX
JOCTHKEHUM  OOydaroluxcsi  SIBISIETCS  ONpEZeNieHHe CTENeHH  OCBOCHUS

obyuarontumucs OOIT OOO.
dopmaMu KOHTPOJISI SIBIISIOTCS:
o NUCbMEHHAs: THCHMEHHBIH OTBET Yy4allerocs Ha OJUH WJIM HECKOJBKO

BompocoB (3amanmii). K mNUChMEHHOH mpoOBepKe OTHOCATCA: JOMAIIHUE,
IPOBEPOYHBIC, KOHTPOJIbHBIE, COUYMHEHHs, TecToBble B ¢opmate OI'D, EI'D,
TBOpYECKHE pabOTHI MPOEKTHBIE PAOOTHI;

o YCTHAsI: YCTHBIM OTBET Ha OJIUH WJIM HECKOJIBKO BOIPOCOB B (popme auajora,
MOHOJIOTa, Oecepl, co0eceI0BaHus, 3aUeTa Wi HHOU (opMme;
. KOMOWHHUPOBAHHAS: MPEAIOJIaraeT COUCTAHUE MUChbMEHHBIX H YCTHBIX (hOpM

IIPOBCPOK B PA3JIMIHOM COOTHOIIICHUH.

INabpuensa O.C., JlpicoBa I'.I'. Xumwus. IIpoBepouHble U KOHTPOJIbHBIC
paboTsl. 8 kiacc. — M.: [Ipocsemenue, 2023. — 176 c.

I'abpuensa O.C., JlpicoBa I'.I'. Xumwus. [IpoBepouHble ¥ KOHTPOJIbHBIC
paboTtsl. 9 kimacc. — M.: [Ipocsemenne, 2023. — 192 c.

KonTponbHbie paboThl MPOBOIATCS MOCIE MPOXO0XKACHUS KAXKIOTO pasfena.
OO0miee KOMMYECTBO KOHTPOJBHBIX pador 10: m3 pacuera 8 kimacc — 5 yacos; 9
KJIacC — 5 4acoB.
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