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HHOACHUTEJIBHASA 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «XUMUS»

[lporpaMmma 1o XuUMUM Ma€T TPEICTABICHHE O IEJAX, OOImeH cTpaTeruu
oOydeHHs, BOCIHUTAHHWS W PA3BUTUSA OOYYAIONIUXCS CPEICTBAMH Y4EOHOTO
npeamera, yCTaHaBIIMBAET o0si3aTenbHOE  TPEIMETHOE coJieprKaHue,
peayCMaTPUBAET pPACHOpPEeNICHHe €ro Mo KjlaccaM W CTPYKTYPUPOBaHHUE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XUMHH, ONpPENENsieT KOJWYECTBEHHbIE U
KaueCTBEHHBIE XapaKTepUCTUKHU COJIepKaHMUs, PEKOMEHYEM IO
MOCJIEIOBATENIbHOCTh ~ U3YYEHUS XHUMHUU C Y4E€TOM  MEKIPEIMETHBIX U
BHYTPUTIPEAMETHBIX  CBSI3CH, JIOTMKM Y4e€OHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEW OOydYaronuxcsi, OmpeneisieT BO3MOXHOCTA TMpeaMeTa Ul
peanm3an TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, a TaKke TpeOOBaHHI K
pe3yabTaraM OOy4eHUsS XUMHUH Ha YPOBHE IIeNiel U3yUEeHHsI TIPEIMETa i OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHHOW JEATEIHPHOCTH OOYYAIOIIETOCS IO OCBOCHUIO
y4e0HOTO COJIep KAHMUSI.

3HaHWE XUMHUU CIY)XUT OCHOBOW s (OPMHPOBAHUS MHUPOBO33PCHHUS
00y4aroierocsi, €ro MPeAcTaBICHUN O MaTEPUATBLHOM EIUHCTBE MHUpPA, BAKHYIO
poJib WrparoT (opMuUpyeMble XHUMUEH MPEACTABICHHUS O B3aUMOIPEBPAICHUIX
OPHEPTUU W 00 HBOJIIOIMU BEIIECTB B MPHUPOAC, O MyTSAX PEIICHUS TIOO0ATbHBIX
npoOjieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JSHEPIETHYCCKOM,
MUIIEBON M SKOJIOTUYECKON O€30IMacCHOCTH, TPOOIIEM 3IPABOOXPAHCHHUS.

N3yuenune xumuu:

CIOCOOCTBYET  pealM3aliii  BO3MOXKHOCTEH  JJII  CAaMOpasBUTHS |
dbopMupOBaHUs KYIbTYpPhI IUYHOCTH, €€ 001Iel U () YHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBINUICHUS W TBOPYECKHX CHOCOOHOCTEH
oOyJarmMXxcs, HABBIKOB WX CAMOCTOSITENBHOW Y4E€OHOW  JIEeSITeNhHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCETHEBHOM KU3HH, TaK U B MPO(HEeCCUOHATBHOM eATeTHhHOCTH;

3HAKOMHUT CO CHeUu(PUKON HAYYHOTO MBINIJICHUS, 3aKJIAJbIBAET OCHOBBI
LEJI0CTHOTO B3TJIA/Ia HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHHUH €CTECTBEHHO--HAYYHOU TPAMOTHOCTH OO0 YJarOIINXCS;

CIocoO0CTBYeT (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHYECKOE
oOpa3oBaHue 00yJaromuxcsl.

JlanHble HampaBieHUS B OOyYEHUU XHUMHUHU OOECIIEUUBAIOTCS CHEIU(UKOM
collepkaHMsl  y4eOHOTO  TpeAMeTa, KOTOPBIA  SBISIETCA  TEJarormuecku



aIaITUPOBAHHBIM OTpakeHHEeM 0a30BOM HaAyKW XMMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OPUSHTHUPOBAH Ha
OCBOCHHE OOYYAIONIUMMCS CHCTEMBbI IEPBOHAYAILHBIX ITOHSITHH XHWMHH, OCHOB
HEOPTraHWYECKOMW XHMHUM M HEKOTOPBIX OTACIbHBIX 3HAYMMbBIX TOHATUH
OPraHUYECKON XUMHUH.

CtpykTypa cojiep)KaHus IPOrpaMMbl MO XUMHH CHOPMHUPOBAHA HAa OCHOBE
CHUCTEMHOI0 Mojxoaa K €€ uzydeHuto. CojepkaHue CKJIAJIbIBAETCS W3 CUCTEMBbI
MOHATHUA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHUN O XUMHUYECKON
peakuuu. OOe OSTU CHCTEeMBbl CTPYKTYPHO OPraHU30BaHbl 1O TMPUHIIUAITY
MOCJIEIOBATEIIbHOTO PA3BUTHS 3HAHUK HA OCHOBE TEOPETUUECKUX IMPEACTABICHUN
pa3HOTO YPOBHSIL:

— aTOMHO--MOJICK YJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHMS O CTPOCHHUM aTOMa U XUMUYECKOU CBSI3H;

— TMpeACTaBiICHUNM 00 IJIEKTPOJUTUYECKON JTUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTtnueckne 3HaHUA PACCMATPUBAIOTCS HAa OCHOBE OSMIIUPUUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJIHOTO
YPOBHSI K JIPyrOMy, BBIMOJHSS (YHKIUU OOBSICHEHUS UM IPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUS M BO3MOXXHOCTEM MPAKTUYECKOTO MPUMEHEHUA U TOIY4YECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUHM  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJCTABJICHUS O XMMUYECKON COCTaBJISIONICH HAYYHOU KapTUHBI MUpPa B JIOTUKE
€€ CHUCTEMHOW MNPUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METOJAaM TO3HAaHUA B Hayke. M3ydeHue XuMUH TPOUCXOAUT C MPHUBICYEHHEM
3HAHUW U3 paHee H3YYCHHBIX YYEOHBIX NpeaMeToB: «OKpyXKarolmui MHPY,
«bunonorus. 5—7 kimacce» u «Pu3nka. 7 KiIacey.

[lpy wW3y4eHUHM XUMHUU TPOUCXOAUT (OpMHUpOBAHHE 3HAHUUA OCHOB
XUMHUYECKON HAyKu Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTA YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJIbTYPHI.
3amaua yuyeOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUU CHCTEMbI XUMHYECKUX
3HaAHUN — BakKHEHIUX (PAKTOB, MOHATUMN, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUM,
JIOCTYITHBIX 0000IIEHUH MHPOBO33PEHUYECKOTO0 XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAay4YHbIM METOJIaM TIO3HAHHWS TMPU HU3YYEHHH BEIIECTB U
XUMHUUYECKUX PeaKluii, B (GOPMUPOBAHUU M PA3BUTUM MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Y4eOHO-TIO3HABATENLHOW M Yy4eOHO-MCCIEN0BATEIbCKON
JeSITeIbHOCTHA, OCBOCHUHU TMpaBui Oe3omacHOTro oOpalieHus ¢ BeleCTBaMU B
MMOBCEIHEBHOM KU3HHU.



OEJIN U3YUYEHUA YYEBHOI'O ITPEIMETA «XUMUSA»

[Ipy M3yyeHHH XMMHHU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs BaXKHOE
3Ha4YEeHUE MPUOOpETH TaKue LEeNH, KaK:

— (¢opMUpOBaHHE MHTEIUVIEKTYyalbHO PAa3BUTON JWYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTENLHOMY MPHHITHIO PEIICHUH,
CHOCOOHOM aJaTUPOBATHCS K OBICTPO MEHSIOLIIUMCS YCIOBUSM >KU3HU;

— HaNpaBIIEHHOCTh OOydYeHHsT Ha CHUCTEMAaTHUYecKoe MPHOOIICHUE
oOyJaronuxcs K CaMOCTOSITENIbHOM TO3HABaTENbHON AEATETbHOCTH, HayJHBIM
MeTOoJaM TO3HaHus, (GOPMUPYIONIUM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrieuyeHne YCIOBHH, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 yUaIOIIUMHUCS
OMbITa PA3HOOOPA3HOW JEATENHHOCTH, MO3HAHMUS M CaMOIO3HAHUs, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIUN), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JIEATEIbHOCTH;

— (opmupoBanue oO0mel (QYHKIMOHATBHON W  €CTECTBEHHO-HAYYHOU
IrpaMOTHOCTH, B TOM 4YHCI€ YMEHUH OOBACHATP U OLICHUBAThb SIBJICHUS
OKPYXAaroIIero MHpa, UCIHOJb3Yys 3HAHUS U ONBIT, MOJTYYEHHBIE NMPU HU3YUECHUU
XUMHH, TPUMEHATh HMX MpPU pPELIEHUH MpoOJeM B IOBCEIHEBHOW >KU3HU U
TPYAOBOM JIEATENHHOCTH;

— (¢opMmHupoBaHHe Yy OOy4alOmUXCS TYMAaHUCTUYECKHX OTHOIIEHUH,
NOHMMAaHUSl LIEHHOCTM XHMHWYECKUX 3HAaHUM i1 BBIPAOOTKH 3KOJIOTUYECKH
[eJIECO00Pa3HOro MOBEJIEHUs B OBITY W TPYAOBOM JESITENBHOCTH B LENAX
COXpPaHEHHs CBOETO 3/I0POBbS U OKPYXKaroIlllel MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIUU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MpOGWMIsl U HANPaBICHHOCTH JalbHEUIIErO
o0y4deHusl.

MECTO YYEBHOI'O IIPEIMETA «XUMUS1» B YYHEBHOM IIJIAHE

OOmee 4HMCIO YacoB, OTBEACHHBIX Il W3YYCHHS XHMHH Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, coctaisier 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B Hefeqr0), B 9 kimacce — 68 yacoB (2 yaca B HEJZIEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TIOHSITUSA

[Ipenmer xumuu. Posib XuMuu B KM3HU 4Ye€lIOBEKa. XUMUSA B CUCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAAaX MO3HAHUSA B XUMUU. YHUCThIE BEIIECTBA U CMECH.
CniocoObI pa3zieneHus CMeceu.

ATOMBI U MOJIEKYJbl. XuUMHUYECKUE 3JieMeHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CloXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas ¢opmyna. BaaeHTHOCTb aTOMOB XHMMHUYECKUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTHOocuTenbHas MOJIEKyJIsApHas Macca. MaccoBas J10JIsI XUMHYECKOIO JIEMEHTa B
COETMHEHUHU.

KomnuectBo BeniectBa. Monbs. MossipHas macca. B3auMoCBs3b KOJIWYECTBA,
MacChl M YHCla CTPYKTYPHBIX e€JuHUI] BemlecTBa. Pacuétsl mo dopmynam
XUMHUUYECKUX COCTUHCHUM.

DU3UUECKUE U XUMUYECKUE SABJICHUSA. XUMUUYECKAS PEAKLUA U €€ IPU3HAKU.
3aKOH COXpaHEHHs MAacChl BEIIECTB. XUMuUUeckue ypaBHeHus. Knaccudukanms
XUMUYECKUX PEAKLMI (COCAMHEHHUS, PA3JIOKEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOUW MOCYJ0M, mpaBuiiaMd pabOThl B Ja0OpaTOpuu U
npuémamu oOpallleHHs ¢ JabOpaTOPHbIM 00OPYJOBAHUEM, U3YUYEHUE U OINMCAHUE
(¢u3nuecKuX CBOWCTB 00pa3llOB HEOPraHWYECKHWX BEIIECTB, HaOJIOJCHUE
dbusznyeckux (TUlaBlIE€HUWE BOCKA, TasHHUE Jibjla, PACTHPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAIUsl BOJbI) U XMMHYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
MEIHOW MPOBOJIOKHU, B3aUMOJIEMCTBHE MeJla C KUCIOTOW) sIBJIE€HUM, HAOIIOEHUE U
OMMCAHHUE TMPU3HAKOB MPOTEKAaHUS XUMUYECKHX peaklMil (pasiioKeHHe caxapa,
B3aMMO/JICICTBUE CEPHOU KHUCIIOTHI C XJIOPUIOM Oapus, pa3ioKeHUE THIPOKCUAA
memu (1) mpu HarpeBanum, B3auMoJIeHcTBUE XKene3a ¢ pacTBopoM coiu meau (1),
U3Y4EHHE CIOCOOOB pa3eleHus CMECEW: C MOMOUIbI0 MarHuTta, (UIbTPOBAHUE,
BBITTAPUBAHKE, AUCTWILIALMS, XpoMaTorpadus, TpOBEJCHUE OYUCTKU MOBAPEHHON
CONM, HAONIOJEHHWE M  ONUCaHUE  Pe3yJIbTaTOB  MPOBEJACHUSA  OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHUE MOJENEd MOJEKYI
(IapocTep KHEBBIX ).

BaxHeiinmue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kucinopon — 37M€MEHT U MpOCTOe
BenlecTBO. HaxokaeHue kuciopona B NOpUpoje, (PU3NYECKHME U XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuapl. llpumenenue kucinopona. CrnocoObl



MOJIYYCHHUsSI KHCI0opoja B JabopaTopud W MPOMBIIIIEHHOCTH. KpyroBopoT
KHCIIopoaa B nmpupoze. O30H — autoTporHas Moau(puKaims KUCIOPo/Ia.

TeroBoit 3(pdeKT XUMUYECKON peakiuu, TEPMOXUMHUYECKHUE YpaBHEHWS,
9K30- W DHJOTEPMHUYECKHE peakluHh. TOIIMBO: yroib W METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHUE TapHUKOBOTO 3¢ eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — »aneMeHT M mpocTtoe BemiecTBo. HaxoxeHuwe Bojaopojia B
npupojie, (PU3MYECKHE U XUMHUYECKHE CBOWCTBA, NIPUMEHEHHE, CIIOCOObI
noxydenusi. KuciaoTsl u conu.

MounsipHbIit 00BEM razoB. Pacuérel mo XMMHUYECKUM ypaBHEHUSIM.

duznueckue CcBoWcTBa BOAbl. Boma kak pactBopurens. PacTBopsl.
Haceimennbie ¥ HEHACBHIIIEHHBIE PAcTBOPBHI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 107151 BelllecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUSI.
Poisib pacTBOpPOB B MpHpOJIc U B KU3HU 4delioBeka. KpyroBopoT BOJbI B MPUPO/IE.
3arps3HeHu e NPUPOIHBIX BOJ. OXpaHa M OYMCTKA MIPUPOTHBIX BOJI.

Knaccudukarnuss Heoprannueckux coeauHeHui. Oxcuapl. Kiaccudukarus
OKCUJIOB:  coyieoOpa3zyromiie  (OCHOBHBIE€, KHCJIOTHbIE, aM(OTepHBIE) U
HecosieoOpasyrome. HomeHkinarypa okcugoB. DPU3HMYECKHE W XHMHYECKHE
cBoiicTBa OKCUI0B. [loyueHne okcuaoB.

OcHoBanusa. Knaccudukanuss OCHOBaHMM: MIENOYM UM HEPACTBOPHUMBIC
ocHoBaHMsi. HoMeHkisiarypa ocHoBaHui. PU3HWUECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHul. [lonyueHne ocHOBaHU.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kuciot. O@uzndeckue u
XMMHUYECKHE CcBoMcTBa KMCIOT. Psjg aktuBHoct MetamioB H. H. bekerona.
[lonyuenue KUCIOT.

Conu. Homenknarypa cosneil. @U3MUECKHE U XMMHYECKUE CBOMCTBA COJIEH.
[losryuenue conen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit Ikcnepumenm:

Ka4ECTBEHHOE OMPEACIICHUE COJICPKaHUsI KUCI0poia B BO3AYyX€, MOJYUCHHUE,
cobupaHue, pacro3HaBaHWE W M3YUYCHHE CBOMCTB KHUCIOPOJa, HAOIIOACHHUE
B3aMMOJICCTBHUSI BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HMKHOBEHHUS U
npeKpaiieHuss TropeHus (mokapa), O3HAKOMJIGHHE ¢ oOpaslaMu OKCHIOB U
OTNMCaHWE WX CBOWCTB, IOJyYCHHE, COOMpaHHWE, PacllO3HaABaHWE M H3YYCHHUE
CBOMCTB BOJOpoja (ropeHue), B3auMojeicTBue Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO MCIOJIb30BaHHUE BHcOMaTEpHAIOB), Habt0IeHHEe 00pa3IoB BEIIECTB
KOJIMYEeCTBOM | MOJb, HCCIEAOBaHHWE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHON  PacTBOPUMOCTHIO, TPUTOTOBJIECHUE PACTBOPOB C OMNpPECIEHHOMN
MAacCOBOM 101l pacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUE BOJIbI C METAJLJIAMU
(HaTpyeM W KaimblueMm) (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUEOMAaTEpPHAJIOB),
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UCCIIEIOBaHUE OOpa3llOB HEOPraHWYECKUX BEHIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUsI OKPACKH MHAMKATOPOB B PACTBOpPAX KHUCIOT M IIETIOYEH,
u3ydyeHue B3auMmojeictBus okcuna menu (ll) ¢ pacTBopoMm cepHOW KHUCIOTBHI,
KUCJIOT C METaulaMH, PEaKLUN HEUTPAIMU3ALUU, ITOJYYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOIO METajula JAPYIrMM U3 PacTBOpPa COJH, PEIIECHUE
DKCIEPUMEHTANBHBIX 3a7ad Mo TeMe «BaxHeumue Kiacchl HEOPraHWYECKHUX
COEAUHEHUI.

IHepuoanueckuii 3axkoH u Ilepuogmueckasi cucreMa XUMHYECKHUX
iemenToB /. U. MenneneeBa. CrpoeHne aroMoB. XHMMH4YeCKasi CBA3b.
OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHU

[lepBbie MOMBITKU KIACCU(MUKAIIUU XUMUYECKUX dyeMeHToB. [loHsTHe o
IpyNnax CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE W WIEJIOYHO3EMEIbHBIE METAJIbI,
rajJoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00Pa3yIOT aM(POTEPHBIE OKCH JIbI
Y TUIPOKCHIBI.

[Tepunoanueckuit 3akoH. [leproanyeckas cucreMa XUMAYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KopoTkomepuomnas ©  JUIMHHONEPUOAHAA  (OPMBI
[lepnoguueckont cucrtembl xumudeckux 3nemeHToB . M. Menneneesa. [lepuo b
u Tpynnbl. DU3NYECKUI CMBICH MOPSAIKOBOTO HOMEpPA, HOMEPOB INEpHOJA U
TPYIIIBI AJIEMEHTA.

Crtpoenue atomoB. CoctaB aToOMHBIX siaep. M3otonbl. DnekTpoHsl. CTpoeHue
JJIEKTPOHHBIX ~ 000704YeK aToMOB TMepBbIX 20 XHMHUYECKUX  DJIEMEHTOB
[lepuomuueckounr cucremsl [l. WM. MenngeneeBa. XapakTepucTuka XHMHUYECKOTO
AJIEMEHTA IO €ro noyjoxkeHuto B [leprnoanueckoii cucreme /. M. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHSI pajuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAIMYECKUX CBOMCTB IO TPYIIAM U MEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanueckon CUCTEMbl XUMUYECKUX
AJIEMEHTOB Uil pa3BUTHUS HAayku W npakTtuku. J[. M. MennmeneeB — y4yE€HbIA U
IpaKIaHHH.

Xumuueckas cBs3b. KoBaneHTHass (MOJisipHass W HEMOJSIpHAs) CBS3b.
DIEKTPOOTPUIIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenb  okucineHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Ipoueccel okucnenns u BoccTaHoBIEHUA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3ydeHHe 0O0pa3loB BEIIECTB METALIOB M HEMETAJJIOB, B3aMMO/ICHCTBUE
TMAPOKCHJIa IMHKA C PacTBOpamMy KHUCIOT M LIEJI0YEH, IMPOBEIACHUE OIBITOB,
WUIKOCTPUPYIOIIUX  MPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakuy pas3ioKeHUs, COCTUHEHU).

Mescnpeomemnnie céa3u



Peannzanusi MeXNpeAMETHBIX CBSI3€d IpU M3YyYEHUHU XUMHU B 8 KJlacce
OCYIIIECTBIIAETCS 4epe3 HCIOJIb30BaHUE KaK OOIMMX eCTeCTBEHHO--HayYHBIX
MOHSATUH, TaK U TOHSATHUM, SBJISAIONIUXCA CUCTEMHBIMU VI OTJICIbHBIX MPEAMETOB
€CTEeCTBEHHO--HAy4YHOTO ITUKJIA.

OOmIme ecTeCTBEHHO--Hay4YHbIC TTOHSATHS: HayYHBIM (haKT, TUIIOTE3a, TECOpHS,
3aKOH, AaHajgu3, CHHTE3, KiaccuuKaIusi, TMepUOJIUYHOCTb, HAONIOJCHUE,
AKCIEPUMEHT, MOJCIIMPOBAHUE, U3MEPEHUE, MOIETIb, SBJICHUE.

duznukKa: Marepusi, aroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIH],
M30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUIN 3apsiji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHUE BEIEeCTBA, Ta3, (PU3MUYECKHUE BEIUYHHBI, €IUHUIIBI
M3MEpEeHHUs1, KOCMOC, TIIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpPAIbl, TOPHBIC IOPO/IBI,
MOJIE3HBIE UCKOTIa€MbI€, TOIJIUBO, BOAHBIEC PECYPCHI.

9 KUJIACC

BemectBo U XuMHUYeCKasi peaKus

[Tepuoanueckuit 3akoH. [leproanyeckas cucreMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHEe aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XMMHUYECKMX DJJIEMEHTOB TIEPBBIX TPEX MEPHOJOB, KalMs, KalblMs W UX
COCMHEHUN B COOTBETCTBMU C TIOJIOXKEHHUEM »JJeMeHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BeIleCTBA: BHUJIBI XUMHYECKOW CBSI3U. THUIBI KPUCTATIIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTALIAYECKOU PEIIETKH U
BUJAa XUMHUYECKOM CBSI3H.

Knaccudukaruss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB. XHMMHYECKHE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJjlaccaM HEOPTaHUYECKHUX
COCMHEHUM, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Kiaccudukarnuss XuMUYECKUX peakIuil 10 pa3IMYHBIM IpHU3HaKaM (TI0 YHCITY
U COCTaBYy YYacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3 dekTy, o
U3MEHEHHUIO CTENeHEeH OKHCICHUS XMMUYECKHX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO
YUaCcTHIO KaTaln3aropa). DK30- U SHJIOTEPMHUUYCCKUE PEAKIIUH, TEPMOXUMHYECKHUE
YpaBHEHUS.

[lonarue o ckopocth XxuMu4eckoi peakuuu. [lonstre o0 0OpaTHUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peaknusax. [IoHATHe O TOMOTeHHBIX U TeTepPOTreHHBIX
peakuusx. Ilonstue o karanuse. [loHATHE O XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIUSIIOIIME Ha CKOPOCTh XUMMYECKOM PEaKIUW M IMOJOXKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIMM,  JJEKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTCIILHOM peaxiuu. CocraBneHnue ypaBHEHUU
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OKMUCIIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKUMA C HCIOJIb30BAaHUEM  METOJA
AJIICKTPOHHOTO OajtaHca.

Teopust 3JIEKTPOIUTAYECKON TUCCOIUALINK. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
KatnoHnbl, aHnoHbl. MexaHW3M IUCCOLMALMU BELIECTB C PA3JIMYHBIMU BHUAAMU
xuMudeckoil cszu. Crenens auccoranuu. CHIbHbBIC U CIIa0ble SJIEKTPOIIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUSI IPOTEKAHUS PEAKIMi HOHHOTO 0OMEHa,
MOJIHBIE M COKpAallléHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBoiCTBa KHUCIOT,
OCHOBaHMWA ¥ COJIEM B CBETE TMPEIACTaBICHUN 00 BJICKTPOIUTUUECKOMN
nucconuyanuu. KauecTBeHHbIE€ peakiiuyi Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMIJICHHE C MOJEISAMU KPUCTAUIMYECKUX PEIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB M HEMETaLIOB (TpaduTa M aimasza), CIOKHBIX BEIIECTB
(xopuga HaTpusi), UCCIEAOBaHUE 3aBUCHMOCTUA CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUSI PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOMPOBOTHOCTH
pacTBOPOB BEWIECTB, IIpoLecca JAUCCOLMALMU KHUCIOT, IIEIOYEeM U  COJIer
(BOBMOXKHO  HMCIIOJIb30BaHWE BHJIEO MaTepuasioB), TMPOBEJIECHUE OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKKM ~ TMPOTEKAaHUsT  peakiuid  HMOHHOTO  OOMeHa
(oOpa3oBaHMe oOcaaka, BbIJEICHHE Ta3a, o0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IIPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHne, peakly pa3ioKEHUs, COCAUHEHUS), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOUIBKD KAUECTBEHHBIX PEAKLIMN HA  HMOHBI, pEIICHUE
AKCHEPUMEHTANBHBIX 3a]1a4.

Hemeranibl 1 UX COCUHEHUS

OOmias xapaktepuctuka TajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucienus. CTpoeHrne U (QumyecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHYECKME CBOMCTBA Ha IIpUMEpe  XJjopa
(B3aUMOJICHICTBHE C METaUIaMH, HEMeTaUlaMH, Iejo4aMu). XJIOPOBOJOPO/I.
CosisiHas KMCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJOPOJA HAa OPraHrW3M 4YeloBeKa. BaxHeiliine XJIopuabl U HUX
HaXOXKJIEHUE B IPUPO/IE.

Obmas xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (pumyeckue CBONCTBA
MPOCTHIX BEHIECTB — KUCIOPO/Ia U Cepbl. AJITIOTPOITHbIE MOAU(PUKAIIMKA KUCIOPO1a
u cepbl. XUMHUecKue cBorcTBa cepbl. CepoBOJOpOaA, CTpoeHUe, (hU3MYECKUue U
XUMHUYECKue cBoicTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnora, (QuU3MYECKHUEe U XUMHUYECKHE CBOWCTBa (0OmIMEe Kak
MPECTaBUTENsl Kjacca KHUCIOT W crenuduueckre). XUMUYECKHE peakIiuu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a TONY4YEHHUS CEPHOW KHCIOTHI.
[Ipumenenue cepHoit KucaoTsl. ConM CEpHON KHUCIOTHI, KAYECTBEHHASI pEaKLIMs Ha
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cynbbar-uod. Haxoxxnaenue cepbl U €€ COCNMHEHUU B TMpUpoje. XUMUYECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpelbl COCMMHEHUSIMU Cephl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CITOCOOBI €T0 PEI0 TBPAILICHHUS.

OO6mias xapaktepuctuka smeMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKHCIEHUS. A30T, pacnpocCTpaHEHUE B TPHUPOJE,
dbusnueckre U XuMHUYECKne cBoricTBa. KpyroBopot a3zora B mpupoje. AMMHUak, ero
dbusnueckre 1 XUMUYECKUE CBOMCTBA, MOTyYyeHUue U npuMenenne. Colid aMMOHHS,
ux (U3NUecKre U XMMUYECKUe CBOICTBA, MpuMeHeHnre. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasg KHUCIIOTa, €€ TMojydeHue, (QU3NYeCKue M XUMUYECKUE
cBoiicTBa (OOIME Kak TMpEeACTaBUTENs KJlacca KHUCIOT U crnenuduueckue).
Hcnonb3oBaHre HUTPATOB W COJIEH aMMOHMS B KauyeCTBE MHUHEPAIbHBIX
ynoOpenuii. XUMHYECKOE 3arpsi3HEHNE OKPYKaIoel cpebl COSTMHEHUAMH a30Ta
(KUCIIOTHBIE TTOKIIM, 3arpsi3HEHUME BO3JyXa, IMOYBBI U BOJOEMOB). Docdop,
armorponHbeie Moaudukanuu docdopa, (U3MUECKHEe U XUMHUYECKHUE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kuciora, Gpu3nueckue 1 XMMUIECKUE CBOKCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBE MUHEPATbHBIX YI00PEHHUIA.

Ob6mas xapakrepuctuka ameMeHToB IV A-rpymmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB,  XapakTepHble  CTENEHU  OKHUCICHMs.  YTJEpOoJ,  aUIOTPOIHbIE
MOAU(PUKALUU, PACTIPOCTPAHEHHE B TMpUPOJE, (GU3HUECKUE U XHUMHUYECKHE
cBoiicrBa. Ancop6uus. Kpyrosopor yriepoaa B mpupoae. OKcuasl yriaepoaa, ux
dbusnueckre W XUMHUYECKHE CBOWCTBA, JCWCTBHE HA J>KMBBIC OPTaHU3MBI,
MOJIyYEHUE U TPUMEHEHHE. DKOJOTHYECKHUE MPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yriaepona (IV), rumore3a mIo0aTbHOrO MOTEIUICHUS KJIWMAaTa, IapHUKOBBIN
s dekT. YronbHas KUCI0Ta U €€ CONU, UX (PU3NUECKUE U XUMHYECKHE CBOWCTBA,
noiiyueHue u npuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMUIIMHE, TPOMBIIIJIEHHOCTH U CEIIbCKOM
XO3SI1CTBE.

[lepBoHayagbHBIE TOHIATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHEHHSIIX
yriepoja (MeTaH, 3TaH, dTUIEH, alleTUJIEH, 3 TaHOJI, TJIMLIEPUH, YKCYCHAs KUCIIOTA).
[lpuposHbie HMCTOYHHMKK YTIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HE(Th),
OPOAYKTHl MX TepepaboTKu (OEH3MH), UX pOJib B OBITY M IPOMBIIIICHHOCTH.
[TonsiTrie 0 OMOJIOrMYECKU Ba)KHBIX BELIECTBAX: XKUPaX, OelKax, yriaeBojax — U ux
polii B KHM3HM 4YeJoBeKa. MarepuanbHOE €IMHCTBO OPraHUYeCKUX U
HEOPraHUY €CKUX COCAMHEHHM.

KpemHunii, ero Qusnyeckre # XHUMHUYECKHE CBOWCTBA, IOJY4Y€HUE W
npumeHenne. CoenuHeHus KpeMHHs B mnpupoje. OOmue mnpeacraBieHus 00
okcune kpemuus (IV) u kpemuueBoi kuciaote. CUIMKATBl, X UCHOJBH30BAHUE B
ObITY, B MPOMBIIIICHHOCTH. BakHel1ne cTpouTenbHble MaTepHUalibl: KepaMUKa,
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CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiaembl 6€30macHOrO HMCIOJb30BAHMS
CTPOUTENBHBIX MAaTE€pPUAIOB B TOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

n3ydeHrue oOpas3IoB HEOPTraHUYECKUX BEIECTB, CBOMCTB COJISHOW KHCIIOTHI,
MIPOBE/ICHNE Ka4YeCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOII0IeHNE TTPU3HAKOB
UX TPOTEKaHUs, OMBITHI, OTpa)karouue (PU3NYecKnue W XUMHUYECKHE CBOWCTBA
raJIor€HOB U WX COEIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
O3HAKOMJIEHHE C oOpaslamMu XJOPUIOB (TAIOTEHUIOB), O3HAKOMJICHHE C
oOpasilaMu  ceppl W €€  COCIMHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIECOMATEPUAIIOB), HAOIOIEHNE MpoIecca OOYIIIMBaHUsS caxapa MoJl JIEUCTBUEM
KOHLEHTPUPOBAHHOM CEPHOM  KHUCIOTBI, M3y4EHUE XHMHUYECKHX CBOWCTB
pa30aBiIeHHON CEpHOM KUCIOTHI, MPOBEJEHNE KaueCTBEHHOM peakIui Ha Cylbdar-
WOH U HaOMIOZIeHWE TpU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (DU3UYECKUMHU
cBoiicTBamMu azora, ¢ochopa U HUX COCINUHEHUN (BO3MOXKHO HCIOJIb30BAHHE
BUJIECOMATEPUAIOB), oOpa3iiaMu a30THBIX U (OCHOPHBIX YIAOOPEHH, MOTyYEHHE,
coOupaHue, paclo3HaBaHUE M M3YYCHHE CBOICTB aMMHaKa, IMPOBEJCHHE
KAueCTBEHHBIX pEaKIMii HA MOH aMMOHUA U (ocdaT-uoH U U3ydyeHUe MPU3HAKOB
UX TIPOTEKaHUs1, B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO VICIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), V3y4YCHUE MoJeIIen
KPUCTATMYECKUX PEHIETOK anMaza, rpaduta, (QysuiepeHa, O3HaKOMJICHHE C
POLIECCOM  aJiIcOpOLIUU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM TPOTHBOra3a, MojydeHue, coOupaHue, pacro3HaBaHUE U HU3y4YEHUE
CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEJECHNUE KAaYECTBEHHBIX peaklnii Ha KapOoHAT U
CUWJIMKAT-UOHbl W M3YYE€HHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIEHHE C
MPOAYKLIIMEN CHIMKATHOW TPOMBIIIJIEHHOCTH, PELIIEHUE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHeuIe HeMETauIbl U UX COCIUHEHUS.

MeTtaJuibl 1 X COEUHEHUSA

OO01as XxapakTepuCcTUKa XUMHUYECKUX JIEMEHTOB — METAJIOB HA OCHOBAHUH
ux mnonoxeHus B Ilepuogmueckoun cucreme xumuueckux siemeHToB JI. H.
MeHnpneneeBa u ctpoeHust atToMoB. CTpoeHHE METaIoB. MeTtainueckas CBsI3b U
METaUIMYECKass  KPUCTAUIMYECKass  pelETKa.  DNEKTPOXMUMHUYECKHH Pl
HanpspKeHU MetauioB. du3nyeckne U XMMUYEecKue cBOMCTBa MetamioB. OOmue
CrocoObl TONy4eHHUs] MeTaioB. [loHsiTHE O KOpPpPO3WU METAIIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTainb, YYryH, AIOPATIOMHUHUM,
OpoH3a) U UX IPUMEHEHUE B OBITY U MMPOMBIIIJIEHHOCTH.

[Ilenounbie MeTayIbl: NoJiokeHue B Ileproauyeckoil cucreMe XUMUYECKUX
sanemenToB [[. . MeHneneeBa, CTpo€HUE MX aTOMOB, HAXOXJAEHUE B MPUPOJE.
duznyeckue U XMMHUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kamusi). OKCUIbI U
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TUIPOKCUIIBI HATpusi W Kanud. [IpuMeHeHue MmIeTOYHbIX METAUIOB W HX
COEUHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MAarHUM W KaJblIMK: IIOJIOKECHUE B
[Tepunoanueckoit cucreme xumuueckux 3yneMeHToB J[. Y. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJECHHUE B TpUpoJic. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MarHusi
U Kaiplusa., BaxHelmue coenuHeHUS Kaiublus (OKCHI, TUAPOKCHI, COJIN).
XKécTrocTh BOJIBI U CLTOCOOBI €€ yCTpaHEHUSI.

AmomuHui: nosioxkeHue B [lepuoauueckoi cUCTeMe XUMHUUYECKUX 2JIEMEHTOB
. Y. MenneneeBa, CTpo€HUE aTOMa, HaxOXXJACHUE B npupoje. Puszndeckue u
XUMHYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoguueckon cucreMe XUMHUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aToma, HaxXxoXKJIeHWE B mnpupoae. Duzndyeckue Hu
XUMHUUYECKHUE CBOMCTBA Xkele3a. OKCubl, THAPOKCUIBI U cou xkene3a (1) u xenesa
(1), ux cocras, CBOMCTBA U MOJIYUCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME C OO0pa3l[aMd METAUIOB M CIUIaBOB, UX (U3HUYECKUMU
CBOMCTBaMH, HM3Y4YCHHE PE3yJIbTaTOB  KOPPO3WH  METALUIOB  (BO3MOYKHO
UCIOJIb30BAaHUE BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBHS OKCHIA
KaJIbIIUS W HaTpPUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
VICCIIEJOBAHUE CBOMCTB KECTKOM BOJIbI, ITPOLECCA TOPEHUS KEJIE3a B KUCIOPOJE
(BOBMOXXHO  HCIIOJIb30BAaHUE  BHUICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQ4ECTBEHHBIX PEAKIIMil HA MOHBI: MAarHus, KajdblUs, aFOMUHUA, IIUHKA, kKeJe3a
() u xenesza (1), meau (11), HaOMOIeHME U OTIMCAHKE MTPOIIECCOB OKPALTUBAHUS
IJJaMEHM MOHAMU HaTpus, Kaiusi MW Kaiblus (BO3MOXXHO HCIIOJb30BaHUE
BUJIEOMAaTEpPUAIOB), UCCIEAOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCH]IA ATFOMUHHS
Y TUJIPOKCHUA IMHKA, PEIIEHUE IKCIEPUMEHTAIBHBIX 3aj1a4 1o Teme «Baxkueiue
METAJUIbl M UX COCAUHECHUS».

XuMus 4 OKpYy:Kawlas cpeaa

BemiectBa 1 marepuanibl B MOBCEIHEBHOM »KW3HU 4YenoBeka. beszomacHoe
WCITOJIb30BAHKME BEIIECTB U XMMUYECKUX peakiui B ObITy. [lepBas momorns mpu
XUMHYECKHUX 0KOTrax U OTPaBICHUSX.

XUMHUYECKOEe 3arps3HEHHUE OKPYKalomer cpenbl (TpejenbHas JIOMyCTHMasl
KOHIIEHTpalus BemiecTs, nainee — I1JIK). Pojib XUMuU B pelIeHUHA SKOJIOTUYECKUX
pooIeM.

Xumuueckuii IKcnepumenm:

H3ydeHrue oOpas3lioB MaTepHaioB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEPHBIC
MaTepuabl).

Mescnpeomemnnie céa3u
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Peanuzaiusi MeXNpeaMETHBIX CBSI3€H NpU H3YYEHUH XUMUHU B 9 Kiacce
OCYILIECTBIIIETCSI 4epe3 UCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHSTHUH, SBISAIOLMIUXCA CUCTEMHBIMU JUIsl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HayYHOI'0 ITUKJIA.

OO1ue ecTecTBEHHO-HAy4YHBIE TMOHSTHS: HAy4dHBIM (DAaKT, THIOTe3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KiIaccu(ukaius, TEepUOJUNYHOCTh, HAOII0/IEHUE,
DKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEINb, SIBICHHE, MaPHUKOBBIN
3¢ deKT, TEXHOTOTHSI, MaTEPUAIBI.

dusznukKa: Marepusi, aroM, DOJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIH],
W30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, BJEKTPUYECKUU 3apsll, MPOBOJHUKH,
MOJIYIIPOBOJAHUKY, JUAJIEKTPUKU, (POTOIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, a3, paCTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKAS
pemérka, CIiaBbl, (PU3WYECKHE BEIUYMHBI, CAMHHUIIBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, apixanue, Omochepa, 3KOCUCTEMA, MUHEPAIbHBIC
y100p eHUsl, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATeNIbHBIE BEIIECTRA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpPaIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

Kpatkuii 0030p BaxkHelIINX OPraHN4YeCKHUX BellecTB

[Ipenmer opranudeckon xuMuu. Heopranmueckne U OpraHudeckue
coemuHEeHUs. YTIepoa - OCHOBA Xu3HHU Ha 3emie. OcoOEHHOCTH CTPOEHHUSI aToMa
yriaepojia B OpraHUYECKUX COCTUHECHUSX.

VYrnesogoponsl. [lpenensHbie (HACHIIEHHBIE) YIIIEBOIOPOIbl. MeTaH, 3TaH,
nponaH MPOCTEHIINE MPEACTABUTENN PEACIbHBIX YIIeBOAOPOI0B. CTPYKTYpHBIS
dbopMyIBl  YTIAEBOAOPOIOB. ['OMONOTHYECKHIA PSAMl TPENCTBHBIX YIIIEBOJOPOIOB.
['omomorun. ®@u3nveckue U XUMHUYECKHE CBOMCTBA IPEIEIbHBIX YIIIEBOIOPOIOB.
Peakunn ropeHus u 3amemienus. HaxoxnaeHue B npuUpoAe MNpeAeTIbHBIX
yrieBogopo10B. [I[puMeneHue merana.

HenpenenbHble (HEHACHIIEHHBIE)  YIIE€BOJOPOJbI. IJTUIICHOBBIA Pl

HEMpEACIbHBIX  YIJIEBOJOPOJOB. AUETUNIEHOBBIM Pl HENpEeIeTbHbIX
YIIE€BOJAOPOIOB. AIIETUIIEH.
CaoiicTBa anerunieHa. Kparkuii 0030p OpraHu4ecKux COCIMHEHHI: OJHOATOMHBIE
CHUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIE CIIUPTHI (3TUJICHTJIUKOJb, TITULIEPHUH ),
KapOOHOBBIE KHUCIOTBHI(MYpaBbUHAsI, YKCYCHas), CIIOXKHBIE DSQUPBI, KHUPHI,
yriaeBoanl (IJIIOKO3a, caxaposa, Kpaxmai, LeJUTI003a), aMUHOKHUCIOTHI, OEIKH.
[ToHsiTHE O BEICOKOMOJIEKYJIIPHBIX BEIIECTBAX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJabTaThl OCBOEHUSA NPOTPAMMbl OCHOBHOI'O  OOILIEro
o0pa3oBaHusl JOCTUTAlOTCd B XOJ€ OOyYeHUs XUMUU B €IWHCTBE y4eOHOU H
BOCHUTATENILHON JEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUIUCKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, HPHUHITBIMH B
oOliecTBe MpaBWiaMd W HOPMamMHu IMOBEJIEHUS W CIIOCOOCTBYIOT Ipolieccam
CaMOIO3HaHMsl, CAMOPA3BUTHS U COLIMATIM3AIMU 00 yJarOIIHXCS.

JIM4HOCTHBIE  pe3ydabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOLIUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpUEHTaUUd U
paciIupeHue OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) nIaTpMOTHYECKOTO0 BOCITUTAHUA:

LEHHOCTHOTO OTHOLIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAy4yHOMY HACJEJMIO0, MOHUMAaHUs 3HAYEHHUs] XMMHUYECKOM HAYKH B KU3HH
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTU BIIAJIETh JOCTOBEPHOM HH(pOpMaler o
NEPEIOBBIX JOCTUKEHUAX M OTKPBITHUSX MHPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MHpa U OOIIECTBA;

2) rpaskKIaHCKOT0 BOCIIUTAHUSA:

NPEICTaBICHUSI O COLMAIbHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHO-MCCIIEIOBATEIbCKOM, TBOPYECKOM W JpyrUX  BHJAX
NESITeIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESTEIbHOCTH IpHU
BBINIOJIHEHUU Y4€OHBIX, I103HABATENbHBIX 3aJ]1a4, BBINOJIHEHUH XHUMHYECKUX
SKCIIEPUMEHTOB, CO3JJaHUHU Y4€OHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHUIO
¥ B3aUMOIIOMOIIM B IIpoliecce 3TOM y4yeOHOM JesATENbHOCTH, TOTOBHOCTH
OLICHMBAThb CBOE TIOBEJAEHUE M TIOCTYNKM CBOMX TOBApUIIEH C TO3HULHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUIA MOCTYIKOB,;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA

MHUPOBO33PEHUYECKUE TMPEICTABICHUS O BEIIECTBE M XUMHYECKOW pPEAKLUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTAaBIISIOLINE
OCHOBY /Uil IOHUMaHUsl CYLIIHOCTH HAay4HOW KapTUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHUSL MPUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOJHOM CPEAOM, O POJIU XMMHUU B MO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHHUM IO
XUMUHU, HEOOXOIMMBbIE i1 OOBSICHEHHs] HAOMI01aeMbIX MPOLECCOB W SBJICHUH,
N03HABaTEIbHON, MH(OPMAIIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHUCIIE
HaBBIKOB CAMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN
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JUTEPATypOl, JOCTYMHBIMHU TEXHUYECKHUMH CpelCcTBaMU HH(POPMAIMOHHBIX
TEXHOJIOTHU;

UHTEpEC K OOYYEHHUIO M TIO3HAHMIO, JII0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa3oBaHMIO, TMPOEKTHOM U  HCCIEA0BATEIbCKOM
NESITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHS OOydeHHUS B
JIaTbHEHUIIIEM

4) hopMHUPOBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHHE MOCIEACTBUH U
HENPUITHE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS AIKOTOJIsI, HAPKOTHUKOB, KypeHHsI ),
HEOOXOJIMMOCTH  COONIOZICHHUS] TMpaBUil OE30MacHOCTA TIPU  OOpaleHUuu C
XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO npodeccuil U TpyJa pa3iMuHOro poja,
YBOXEHHE K TPYAY M pe3yjbTaraM TPYIOBOW JESATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TMIPUMEHEHUS MPEIMETHBIX 3HAHWUW 10 XHUMHH, OCO3HAHHBIM BBIOOP
WHIVBUIYaTbHON TPAEKTOPUH MPOJIOKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCIIEITHOM MPoheCCHOHAIBHON S TEILHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTbH aJIAllITUPOBATHLCS B TPO(PECCHOHATILHOMN CpefIe;

6) 9KOJIOrMYeCKOr0 BOCIIUTAHUSA:

HKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emliie, OCHOBE €€ CYyIeCTBOBaHMS, TOHUMAHHUE [IEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3rUecKOMy W TMCHUXWYECKOMY 370pPOBBIO, OCO3HAHHUE IEHHOCTH COOIIO/ICHUS
paBmI 0€30M1aCHOTO TMOBEJCHUS MPpU paboTe ¢ BEIIeCTBAMHU, a TAK)KE B CUTYaIIUSAX,
YIPOKAIOIIUX 3I0POBBIO U JKU3HU JIIO/IEH;

CIOCOOHOCTH TIPUMEHSTh 3HAHUS, MMOJTy4yaeMble MPU W3YyYECHUU XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CpeoH, ISl MOBBIIECHUS
YPOBHSI ~ DKOJOTHMYECKOM  KYJIbTYpbl, OCO3HAHHMS TJI00aJbHOTO  XapakTepa
HKOJOTHYECKUX MPOOJIeM M IMyTel MX pelIeHUs: MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COLIMAIILHOM IPAKTHUKE.

METANNPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX pPE3YJbTAaTOB BBIJCIAIOT 3HAUYUMbIC JUIS
dbopMHpOBaHUS MHPOBO33PEHUSI OOIIEHAyYyHbIE TOHATHS (3aKOH, Teopwus,
IPUHIIUI, TUTIOTE3a, (aKT, CUCTEMa, MPOIeCC, HIKCIIEPUMEHT U JIPYroe.), KOTOpbIe
UCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4EOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHN M3 ATUX MPEAMETOB (POPMUPOBATH TMPEACTABICHHUE O IEIOCTHOU
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HAay4YHOH KapTHHE MHUpPA, U YHUBEpCAJIbHbIC YUeOHBIC NEUCTBUS (IT0O3HABATEIbHEIC,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpble oOecreunBaroT (GpopMHpPOBaHHE
TOTOBHOCTH K CaMOCTOSATEIHPHOMY IUIAHHPOBAHUIO M OCYIIECTBICHUIO ydeOHOM
JICSITCIIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YUeOHbIEe 1eHCTBUA

ba3oBble jJornueckue 1eMCTBUA

YMEHUS HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBILILUICHUS MPU OCBOCHUHU
3HAHUHN: PACKPBIBATh CMBICT XHMHYECKHX TOHSATHN (BBIICIATH UX XapaKTEepPHBIC
MPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JIPYTHUMH TOHSITHSMH), HCIIOIb30BaTh
MOHATHUS JIJI1 OOBSICHEHHS OTIEIbHBIX (JAaKTOB U SBJICHHUM, BIOMpPATh OCHOBAHUS U
KPUTEPUU IS KJACCU(DUKAIMM XUMHYECKHUX BEIIECTB M XUMHUUYECKHX PEaKIIui,
yCTaHaBJIMBATh MPUYUHHO-CIEACTBCHHBIC CBS3W MEXIy OOBEKTaMU H3YYEHUS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, 10 aHAJIOTHM ),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

YyMEHUE TMPUMEHATh B TMPOIECCE TMO3HAHUA TMOHATHS (TIPEIMETHBIC M
MeTarpeMEeTHbBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yeMble B XUMUH,
npeoOpa3oBhIBaTh IMIMPOKO MPUMEHSEMbIC B XUMHUHU MOJICIIbHBIC MPEJICTABICHHUS —
XUMHYECKUH 3HaK (CHMBOJ »JJIEeMEHTa), XUMHUYecKas ¢GopMylia W ypaBHCHHE
XUMHYECKOW PEaKIUM — MPH PEIICHUH y4eOHO-TI03HABATEIbHBIX 337a4, ¢ y4ETOM
STUX MOJCIIBHBIX MPEJICTABICHUI BBISBISATh U XapaKTEPU30BATH CYIIECCTBEHHBIC
MPU3HAKY M3y4aeMbIX OOBEKTOB — XMMUYECKHX BEIIECTB M XUMHYECCKUX PEaKIINH,
BBISBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIC CBSI3U U
MIPOTUBOPEYHS B U3Y4aEMBbIX MIPOIECCAX U SIBJICHUSX.

ba3oBble ucciaenoBaTeIbCcKHe 1€ CTBUS .

YMEHHUE MCIOJIb30BaTh IOCTABJIECHHBIC BOINPOCHI B KAa4ECTBE HUHCTPYMEHTA
MO3HAHMSA, a TakXKe B KadeCTBE OCHOBBI I (POPMHUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABWILHOCTH BBICKA3bIBAEMBIX CYXJICHUIA;

puoOpeTeHre OIbITa IO IUIAHUPOBAHHWIO, OPTraHM3alldd U IPOBEICHUIO
YUCHHUYECKHUX OSKCIIEpUMEHTOB, yMEHHE HaOmoJgaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbTaT, GopMyaupoBaTh 0000IIEHUS U
BBIBOJIBI T10 PE3YJIbTATaM MPOBEIEHHOTO ONBITA, UCCIEIOBAHUSA, COCTABIATh OTUET
0 MPOoJIeTaHHOM paboTe.

Pabora ¢ nunpopmanmueii:

yMEHHE BbIOMpATh, aHAIU3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM IPEICTABICHHS, TTOTy4aeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(mayuHO-TIOMYJISIpHASE  JIMTEpaTypa XHMHUYECKOIO COJCPIKAHHUS, CIPABOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTHYECKH OILICHMBATh IPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(DOPMAIIHIO;

16



YMEHHE TPUMEHSTh Pa3INYHbIe METOJbI M 3alpoChl MPH MOUCKE U OTOOpE
uH(OpPMAIIM ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U MO3HABATENIBHBIX 33/1a4 OMPECIEHHOTO THIA, MPUOOPETEHNE OIbITa B
o0JacT  MCMONB30BaHUS  HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOTO UCIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO OpPMY TIpe/CcTaBieHus HHPOpMaIuu u
WUTIOCTPUPOBATh pelIaeMble 3a/Jaud HECIOXKHBIMU CXeMaMH, JuarpaMMmamu,
IpyruMu popMaMu rpa@uKu U UX KOMOMHAIUSIMU;

YMEHHE UCIOJb30BaTh M aHAIM3UPOBATh B IIpolecce Yy4eOHOM U
UCCIIEIOBATEIBCKON JEATENIbHOCTH MHGOPMAIMIO O BIUSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHOU
Cpenpl.

KoMMyHUKATHBHbIE YyHUBEpPCAJIbHbIE yUeOHbIe /Ieii CTBUSL:

yMEHHUs 3a7aBaTh BOIPOCHI (B XOJe Juajgora W (WIH) JIUCKYCCHH) TIO
CylmiecTBy  oOCyXkmaemMoil  TeMbl, (OPMYJIUPOBATH  CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPE/IOKEHHOH 3aj1a4H;

YMEHHSI  TMPEJCTaBIATh  IMOJYYEHHBIE  pe3yibTaThl  MO3HABATEIbHOM
NESITEIbHOCTA B YCTHBIX UM THCbMEHHBIX TEKCTaxX; JelaTh MPe3eHTaLUI0
pEe3yJIbTAaTOB BBIMIOJHEHUS XMMHUUYECKOTO JKCIepuMeHTa (J1abopaTopHOTO OMbITA,
71a00paTopHON PabOThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUE€OHOTO MIPOEKTA);

YMEHHsSI Y4e€OHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M HCCIEOBATENIbCKOW  NIEATEIbHOCTH  MpPU  PEHICHUH
BO3HUKAIONIMX TPOOJIeM Ha OCHOBE Y4&€Ta OOIIMX HHTEPECOB W COIJIACOBAHMUS
no3unui (00CyX)AeHUsI, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD», KOOPIMHAIIHS
COBMECTHBIX JICHCTBHI, OmNpeAeNieHue KpUTEPUEB TI0 OIEHKE KadecTBa
BBITIOJTHEHHOM pabOThI M IpyTHE).

PeryasiTuBHbIE YHHBepcajibHbIe YueOHbIe /1elicTBHS

YMEHHE CaMOCTOSITETILHO OINPEACNiTh ILEeNU NeSTEeIbHOCTH, TJIaHUPOBATh,
OCYILIECTBIIATh, KOHTPOJUPOBATh M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeTbHOCTD, BEIOMpaTh Hanbosee 3 HEKTUBHBIC CIIOCOOBI PEIICHHS YIeOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSTEIBHO COCTaBIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIA QJITOPUTM JCUCTBUM TNIPU BBINIOJHEHUU 3aJaHUM C  Y4ETOM
MOJIyUYEHHUSI HOBBIX 3HAHWI 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUAX,
OIICHMBATh COOTBETCTBHE IOJIYYEHHOTO pE3yJabTaTa 3asBJICHHON €M, YMEHHE
UCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPe/ijlaraeMbie B YCIOBHH 3aJaHHIA.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3yIbTaTOB IO OCBOCHUIO OO0S3aTEIBHOTO
COJIepKaHUsI, YCTAHOBJIICHHOTO JaHHOW denepanbHON paboueld MporpaMMon,
BBIJIETISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS Hay4HbI€ 3HAHUS, YMEHHUS U CIOCOOBI
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JehcTBHUM, crnenuduyeckue JUIS MPEAMETHOM 00JacTH  «XHUMHSA», BHIBI
NESTEIbHOCTA IO  TOJIYYEHHIO HOBOTO  3HAHUS, €ro  MHTEpHpETaluu,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CHUTYaIIHsIX.

K koniy oOyuenus B 8 kiiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE

JIOJIKHBI OTpaXKaTh CHOPMHUPOBAHHOCTh Y 00YUaIOIINXCS YMEHUI:

e PacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKUX IOHSTUN: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOMHAS U HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsI U
MOJIEKYJISpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JI1 XUMHYECKOTO AJIEMEHTa B COCAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTAa, OCHOBaHUE, COJIb, JJIEKTPOOTPULATEIBbHOCTh, CTENECHb
OKHCJICHHS, XMMHUYECKas peakIius, KiacCUpUKAIMs peaKkiui: peakiuu
COCMHEHUS, PEAKIMU PA3JOKEHUs, PEaKIUU 3aMEIICHUs, pPeaKluu
oOMeHa, 2K30- U SHIOTEPMUUYECKUE PEAKIIUU, TEIUIOBOM 2PPEKT peakinuu,
AP0 aTOMa, JJIGKTPOHHBIM CJIOM aroma, aTOMHas OpOuUTa b, paguyc
aToMa, XUMHYECKasi CBS3b, MOJISIPHAS M HEMOJspHAs KOBAJICHTHAS CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWOH, PACcTBOpP, MaccoBasl JOJsl BEIIECTBA
(MpoIIeHTHAs KOHIIEHTPAIIMsI) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWMHUYECKHX [MOHSATUU W
IPUMEHSTH ITH MOHATUS NPU OMIMCAHUH BEIIECTB U UX MPEBPAILICHUN;

e HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBICHUA (POpMYI
BEIIECTB U YPAaBHEHUI XUMUYECKUX PEaKIU;

e ONpENENITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTETICHb  OKHCJCHHS  JJIEMEHTOB B OWMHApHBIX  COCAMHECHHSIX,
NPUHAJICKHOCTh BEHIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHHH To
dbopMmynaM, BHJI XHMHUYECKOW CBs3U (KOBaJeHTHAsT M HOHHas) B
HEOPraHUYE€CKUX COCAUHEHUSX;

e packpeiBath cMbica Ilepuogumueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHMMAaHUE TEPHOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToyioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHa ABOTaJIpo;

e ONUCHIBATh M XapakTepu3oBaTh Tabnuunyto Qopmy Ilepuoamueckoit
CUCTEMBbl XUMUYECKHUX DJIEMEHTOB: pa3nyaTh TOHATHS «TJaBHas
noarpynmna (A-rpynna)» u «nobouynas noarpymmna (b-rpynmna)», mansie u
OoJbIIME TEPUOAbl, COOTHOCUTh OOO3HAYEHHUS, KOTOpPbIE HUMEIOTCA B
tabnmuue «llepuonuueckass cuctema xumudeckux osiemeHToB J[. .
MengeneeBa» C YHUCIOBBIMU XapakTEPUCTHUKAMHU CTPOEHHS aTOMOB

18



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj siapa, oOIee Ynucio IEKTPOHOB
U pacIipe/ieNieHue UX MO0 IEKTPOHHBIM CIIOSIM);

e KJIAacCH(UIIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA,
XUMUYECKHE peaKkIuu (M0 YHUCIY M COCTaBy Y4YaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY DD EKTY);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXK/Iasi OMMCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XMMUYECKUX PEAKIUN;

e IPOTHO3WPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTU OT WX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKaHUS XMMHYECKHUX TIPEBpAIllCEHUNA B
Pa3TUYHBIX YCIOBUSIX;

e BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacCChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOrO JJieMeHTa 1o QopMmyle
COEMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKInu;

e TPUMEHSATH OCHOBHBIEC OIEPAIlUU MBICIUTEILHON JEATEeIbHOCTH — aHaAIH3
U CHHTE3, CpaBHEHHE, 00O0OIICHHE, CHCTeMaTH3allhio, KiIacCHU(UKAIIHIO,
BBISIBJICHUE TPUYUHHO--CIICICTBEHHBIX CBSI3eH — /Ui U3YYCHHS] CBOWCTB
BEIIECTB U XHUMHUYECKHX PpEaKIHMi, €eCTeCTBEHHO-HAYYHbIE METO/IbI
NMO3HAHUsI — HAOIOJIEHUWEe, U3MEpPEHUe, MOJCIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

e CJENOBaTh  TpaBWIaM  [OJb30BaHUA  XUMHUYECKOM  TMOCYIOM U
1a00paTopHBIM O0OpYAOBaHMEM, a Tak)Ke INpaBuiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSAMU TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB 10 TMOJYYEHHI0O U COOUpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOJAa U KHCIOpPOAA), TMPUTOTOBIECHUIO
pPacTBOpPOB C OMNpeAeNEHHON MacCOBOM J10Jiell pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBaTh W TMPOBOJUTH  XUMHYECKHE  JIKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 MHAUKATOPOB
(makmyc, deHondTaaeuH, METUIIOPAHX U APYTHE).

K xoniy oOyuenus B 9 kjiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXxaTh CHOPMHUPOBAHHOCT Y 00YUAIOIIMXCS YMEHUI:

e PAacKphIBaThb CMBICI OCHOBHBIX XHUMHUYECKMX TOHSITHH: XUMHUYECKHM
AJIEMEHT, aToOM, MOJEKYJa, HMOH, KaTHOH, aHHOH, IMPOCTOE BEIIECTBO,
CIIOHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlisi, XUMUYECKasi CBS3b, TEIIOBOU >(PdeKT
peakuud,  MOJb,  MOJSIDHBIA  O0BEM,  pacTBOpP,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIIUTUYECKAsT AMCCOLMALNS, PEAKIMd HOHHOTO
oOMeHa, Karajau3aTop, XUMHUYECKOE paBHOBECHE, oOOpaTuMmble U
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HEOOpaTUMbBIC pPEaKIMU, OKHCINWTEIbHO-BOCCTAHOBHUTENBHBIE PEaKIUU,
OKHUCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHMCJICHHE M  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(pOTEepPHOCTh, XUMHUECKasi CBsA3b (KOBaJICHTHAs, MOHHAs,
METAUTMYECKast), KPUCTAUIMUECKas pemETKa, KOPPO3US METAIIOB,
CIUIaBbI, CKOPOCTh XHMHUYECKOM PEAKIMH, MPEAECIbHO JOIyCTHUMAs
koHueHtpauus 1K BemecTna;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHU W
MPUMEHSTH 3TH MTOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBpPAIlCHUIT;
UCIIOJIb30BaTh XMUMUYECKYH0 CHMBOJHUKY IS COCTaBlieHHS (popMyn
BEILIECTB Y YPABHEHUM XUMHUYECKUX PEAKIHM;

OIPEJIETIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUSX Pa3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ompene€HHOMY KJIAacCy COCIMHEHHMH 1Mo ¢dopMmyiaM, BUJ XUMHYECKON
cBsa3u (KOBAJICHTHAs, HWOHHAs, META/NIMUYECKas) B HEOPTaHUYECKUX
COCIMHEHMSX, 3apsjl MOHA M0 XUMHUYECKON (opMmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTAHMYECKUX COCIMHEHUM, THUI KPUCTAILINYECKOU
PELUIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich llepuommueckoro 3akona J[. WM. MenneneeBa u
JNIEMOHCTPUPOBATh €r0 ITIOHUMAaHHUE: OINMUChIBATh M XAPAKTEPU30BATh
Tabimunyo ¢Gopmy llepromnueckoil CUCTEMBl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyarth TOHSATUS «rJiaBHas noarpynmna (A-rpynma)» U «moOouHas
noarpynna (b-rpymma)», Mamele u OonbIIHME IEPUOABI, COOTHOCHTH
0003HaYCHMS, KOTOPBHIE HMECIOTCS B TEPUOJUYECCKOM TabmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
3JeMEHTOB (CcOCTaB M 3apsj sjapa, oOIIee 4YHCIO JJICKTPOHOB U
pacmpesieieHe WX 110 DJEKTPOHHBIM CIIOSM), OOBACHATH OOII1e
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M UX COCAMHCHUMN B
MpeJiesiax MajblX MEPUOJOB U IVIABHBIX MOATPYIII C YUYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUITUPOBATh XMMHUYECKHE DJIIEMEHTHI, HEOPTAaHMYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTereHeld OKHCICHHS
XUMUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMHMCHIBATh) OOIIME U crenupruIecKue XUMUUYECKHe
CBOWMCTBAa TMPOCTBIX U CJOXHBIX BEIIECTB, MOJTBEpPKAasi OINHUCAHUE
MpUMEPaMU MOJIEKYJISPHBIX M HMOHHBIX YPaBHEHHI COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIINIA;

COCTaBJISITh  YPAaBHEHUS  IJIEKTPOJUTHYECKON JAUCCOLMAIMA  KHUCIOT,
IIEJI0YEH U COJIEH, TTOJTHBIC U COKPAIEHHBIC YPABHEHUS PEAKIIM HOHHOTO
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oOMEHa, ypaBHEHHsS pEaklui, TMOATBEPKAAIONIUX CYIIECTBOBAHUE
TeHETHYECKON CBSI3U MEXTY BEIECTBAMU PA3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEICTBOM COCTaBIICHHUS DJIEKTPOHHOTO OajaHca 3THX PeaKInid;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUA,
BO3MOXHOCTH TPOTEKAaHWS XHUMHUYECKHUX TMPEBpAICHU B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJIGKYJISIPHYIO M MOJISIPHYIO  Macchl
BEIIECTB, MAacCCOBYIO JIOJKO XHUMHYECKOrO JdJieMeHTa 1o (dopmyie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
0 YPaBHEHHUIO XUMUYECKON pEeaKInu;

coOnroaTh ~ MpaBWja  TOJIB30BAaHUS ~ XMMHUYECKOW  TMOCylod U
nabopatopHbIM  000pYyJOBaHUEM, a TakKe IpaBmiia oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB 10 TOJYYEHHIO U COOUpaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAKa U yIIIEKHUCIIOTO rasa);

IPOBOJUTH  PEAKIUH,  MOATBEPXKIAIONIME  KAueCTBEHHBIH  COCTaB
PA3TUYHBIX BEIIECTB: PACMO3HABAThH OMBITHBIM MYTEM XJIOpUI-, OpOMUI-,
uonua-, kapOonat-, ¢ocdar-, cuimukar-, cynbdar-, TUIPOKCHI-UOHBI,
KaTHUOHBI aMMOHHUS U MOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOPaxX HEOPTAaHUYECKUX BEIICCTB;

IPUMEHSTH OCHOBHBIC OTEpAIlMM MBICIUTEIBHON AESTEIIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IlIeHHe, CHCTEMaTU3allUI0, BBISIBICHHUE
MPUYUHHO-CIIEJICTBEHHBIX CBSI3€W — JUIsi M3YYECHUSI CBOMCTB BELIECTB U
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAay4yHble METOAbl IO3HAHUS —
HaOI0/IeHe, U3MEPEHUE, MOJECTUPOBAHUE, DKCIEPUMEHT (pEeaibHbIA U
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBO 9acos
Ne HaunmeHoBaHue pa3jie/ioB JIeKTPOHHBbIE (HU(PPOBHIE)
n/n TeM MPOrpamMmbl Bcero Kontpoburre Hpakrueckue oOpa3oBaTeJibHbIE pecypchbl
padoThI padoThI
Paspnean 1. IlepBoHayajibHbIe XUMHYECKHE ITOHSTUS
XuMusi — BayKHas 001aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuorexa [{OK
IIPAKTUYECKOU IEATEIbHOCTH https://m.edso0.ru/7f41837c
YyeJoBeKa
12 BemecTBa 1 XuMuaeckue 15 1 bubmmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Htoro no pazneny 20
Paspnen 2. Baxkneiinmmue npeacTaBuTe/ I HEOPraHM4eCKUX BellecTB
21 Boznyx. Kucnopoga. [lousitue 6 bu6mmoteka [IOK
00 oxcHumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitne o kuciorax 8 1 bu6mmoreka LIOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsr. [lonsitue 06 5 1 1 bub6mmoreka [IOK
OCHOBAHUSX https://m.eds00.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 1 9 bu6motexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paspnean 3. Ilepnoanyecknii 3axoH u Ilepnoanyeckas cucrema xumuieckux 3aemMeHToB /I. M. MenneneeBa. CTpoeHue aTomos.

XnmMuueckas cBsi3b. OKHCJIATEILHO-BOCCTAHOBHTEIbHbBIE Pe€akIumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoanueckuit 3aK0H U
[lepuonnueckas cucrema

bubmmorexa [IOK

31 XHMHYECKUX diieMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHue aroma
XuMUYeCKast CBA3b. BuGmiorexa LIOK
3.2 OxucnauTenbHO- 8 1
BOCCTAHOBHTEBHEIS PEaKIH https://m.edsoo.ru/7f41837c
bubnmuorexa [{OK
Hroro 1o paszeny 15 https:// m.edsocIJ_.[ ru/7f41837c
PesepBHOE Bpems 2
IIpomexyTouHas aTTecTalusl. 1 1
Kontponsnas pabota
OBIIEE KOJIMYECTBO YACOB IT1O
[MPOT'PAMME 68 5
W3 HUX 3aHATHIA BHYTPUIIPEAMETHOTO 20
monyis (BIIM)
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/m P Kontpoabubie | TlpakTnueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Pa3zges 1. BemecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yriyoiaeHne 3HaHuH 5 1 bubmnorexa LIOK
' OCHOBHBIX Pa3/IesioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 Bbubnmorexa [JOK
’ peaknuii https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOIUALIUS. 8 1 1 bubnmnorexa [JOK
' XVWMHUYECKHE peakli B pacTBOPax https://m.edso0.ru/7f41a636
Hroro no pazueny 17
Paznen 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO61mmas xapakTepuCTUKa XUMUYECKUX 4 1 bubnuotexa [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO61mmas xapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' ’ https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1ras xapakTepuCTUKa XUMUYECKUX
B P P bubmmorexa [JOK
2.3 anemeHToB VA-rpynnsl. A30T, hochop u ux 7 1
https://m.edso0.ru/7f41a636
COCIMHEHUS
OO6mmas xapakTepUCTUKa XUMUYECKUX
2.4 anemeHToB | VA-Tpynmel. Yriepon u 8 1 2 butmorexa I[IOK
' y PYIHEL pol https://m.edso0.ru/7f41a636
KPEMHHUN U UX COeTMHEHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Htoro no pazneny 25
Pa3znea 3. MeTa/uibl M BX cOeIMHEHU S
. bubmoteka [IOK
3.1 O CBOACTBA METAILIOR 4 https://m.edso0o.ru/7f41a636
3.2 Baxneiimme MeTaibel M UX COSTMHEHUS 16 bubmmorexa TIOK
https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3znen 4. Xumusi u OKpyKawmass cpeaa
4.1 B MaTepHuabl B )KU3HH YEJIOBEKa 1 bubmorexa [OK
' ctiectba pual . https://m.edso0.ru/7f41a636
4 0 5 bu6moreka [IOK
' PrafiHCCKast XHMHIA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 2
[IpomexyTtounas arrectauus. KontponbHas pabora 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
W3 Hux 3anaTHil BHyTpUnpegMeTHoro moxaydis (BITM) 20
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOAUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOTI'O NIPOIECCA

» Xumus, 8 knacc/ Pymutuc I'.E., @enpaman @.I'., AkiimonepHoe oO11ecTBO
«M3parenscTBO «lIpocBemieHne»
» Xumus, 9 knacc/ Pymutuc I'.E., ®enpaman @.I'., AKuroHepHOE OOIIECTBO
«M3parensctBO «lIpocBerieHue»

METOANYECKUE MATEPHAJIbI IS YUUTEJIA
Meroauueckue mocoduss Kk ydeOHuky Xwumusa 8-9 wimacc Pymsutuc T.E.,

Ddenpaman O.I.
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
https://urok.apkpro.ru/
bubnuoreka nudppoBoro 06pa3oBaTEIbHOTO KOHTEHTA
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