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INOACHUTEJBHASA 3AIINCKA

[Iporpamma no XuMu# Ha YpoBHE OCHOBHOTO 00111€T0 00pa30BaHMs COCTaBIEHA HA
OCHOBE TPeOOBAHMI K pE3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pa3oBanus, mpeacraBieHHbIX B DI'OC OO0, a Taxxe Ha OCHOBE
denepanbHOl paboueii mporpaMMbl BOCIUTAHUS U C YIETOM KOHIICTIIIUA TTPETIOIaBaAHMUSI
yuebHOro rmpeamera «XuUMHS» B 00pa30BaTEeNbHBIX OpraHusanuax Poccuiickoit
denepanum.

[IporpamMma o xumMuu Ja€T NpeaCTaBICHUE O LEJIAX, O0IIeH cTpaTeruu o0yueHus,
BOCIIUTAHUSA W Pa3BUTUS OOyYalONIUXCS CPEICTBAMH  Y4eOHOTO TpeaMera,
yCTaHaBIMBAaeT  00s3aTe€IbHOE  NPEIMETHOE  COJAEp)KaHWEe, MpPeayCMaTpUBaeT
pacmpenesieHde ero Mo KiaccaM M CTPYKTYpPUPOBaHHME IO paszjeliaM M TeMaM
OporpaMmbl 1O  XUMHH, ONPEIEIseT KOJUYECTBEHHbIE M  KauyeCTBEHHBIE
XapaKTEPUCTUKU COJACPKAHUSA, PEKOMEHIyEeMYI0 TOCJIEI0BATEIbHOCTh HW3YYCHUS
XUMHUHU C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKUA y4eOHOTO
Ipolecca, BO3PACTHBIX OCOOEHHOCTEM OO0y4arouuxcs, ONpeAessieT BO3MOKHOCTH
npeAMeTa [Jis peanu3aludyd TpeOOBaHMM K pPE3ylbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI, a TAKKE
TpeOOBaHU K pe3ysibTaTaM O0y4YeHUs XUMHUU Ha YPOBHE 1IeJiel U3ydYeHus MpeaMeTa u
OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIBHOM AESITEIBHOCTH 00YUaIOIIErocs IO OCBOCHUIO
y4eOHOTr0 Co/iepKaHMs.

3HaHWE XHWMHH CIYXXHUT OCHOBOW i1  (pOpMUPOBAHHS MHUPOBO33PEHUS
oOydJaronierocs, ero NpeacTaBIeHU 0 MaTEPUAIIBHOM €UHCTBE MHUpPA, BAXXHYIO POJIb
UTparoT (PopMUpyeMbie XUMHEH MPECTaBICHUS O B3aUMOMPEBPAIIEHUSX SJHEPTUHU U 00
ABOJIIOIIMH BEIIECTB B MPUPOJIC, O MYTSIX PEHICHUS TJI00ATBHBIX MPOOJIEM YCTONYHBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CBIPbEBOW, YHEPr€TUUECKOW, IMHUILIEBOM U 3KOJIOTMYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHCHMUS.

N3yyenne XxumMun: CriocoOCTBYET peain3alii BO3MOKHOCTEH JJI CaMOPa3BUTHS
1 (HOPMHUPOBAHUS KYJIBTYPhl TUYHOCTH, €€ 001mIel U (PYHKIIMOHATILHON TPaMOTHOCTH;
BHOCUT BKJaJ B (opMUpOBaHME MBIIUICHHS H TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi, HABBIKOB WX  CAMOCTOSTEJIbHOW  y4eOHOW  JesATEeNbHOCTH,
DKCIICPUMCHTAJILHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEIHEBHON KU3HM, TaK U B MPOGECCUOHATBHOU NESITeIBbHOCTH; 3HAKOMUT CO
crieu(pUKOM HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIsiAa Ha
€IMHCTBO TPUPOJIBI U YEIIOBEKA, ABJSETCS OTBETCTBEHHBIM ATaroM B (DOPMUPOBAHHH
€CTECTBEHHO--HAYYHOW TPaMOTHOCTH OOYYalOIUXCs; CHOCOOCTBYET (HhOPMHUPOBAHHIO
IIEHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJIC, K YETOBEKY,
BHOCHUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHKe 00yqarOIIUXC .



JlanHble HampaBlieHUS B OOyYEHHHM XHUMHUHU OOECIEYMBAIOTCS CHEIU(PUKOMA
coJiepKaHus y4eOHOT0 MpeMeTa, KOTOPBIH SBISIETCS MeAarorHuecKy aaTHPOBAaHHBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEIEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUsI OPHUEHTHPOBAaH Ha
OCBOCHHME OOYYaIOUIMMHUCSA CHUCTEMbI I€PBOHAYAIBHBIX TOHITUH XHMHH, OCHOB
HEOPraHMYECKOW XUMUHM U HEKOTOPBIX OTAEIBHBIX 3HAUUMBIX MMOHITUNA OpraHUYECKON
XUMHH.

CtpykTypa colep)KaHHs HpOrpaMMbl MO XHMHUH C(HOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOT0 [10/1X0/1a K €€ n3yueHuto. CozepxaHue CKIaIbIBACTCS U3 CUCTEMbI TIOHATHIH
0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATUN 0 XUMUYeCcKor peakuuu. O6e
3TH CUCTEMBI CTPYKTYPHO OpTraHU30BaHbI M0 MPHUHIIUITY MOCIEA0BATEILHOTO Pa3BUTHS
3HaHUU Ha OCHOBE TEOPETUYECKUX MPEICTABICHHUA PA3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOT'O YUY€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,
— [lepunonnueckoro 3akona J[. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;
— YUEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— NpEeJICTaBIECHUI 00 3IEKTPOIUTUUECKOMN TUCCOLMALMU BEIIECTB B paCTBOPaXx.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX
U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIEIOBATEIBHO OT OJHOTO YPOBHS K
JIPYrOMY, BBIIOJHSAS (YHKIMU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MO>KHOCTEN MPAKTUYECKOTO ITPUMEHEHUS U ITOTYYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMsl 10 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MTPEACTABICHHUS
O XHMHUYECKOM COCTaBJSIIOLIEH HAay4YHOM KAapTUHBI MUpa B JIOTUKE €€ CUCTEMHOMN
IIPUPOABI, LIEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM I[O3HAHUS B
Hayke. M3ydeHne XuMuUM NPOUCXOAUT C NPUBJICYCHUEM 3HAHUNM U3 paHee M3yYCHHBIX
yueOHbIX mpeaMeToB: «Okpyxaromuid Mupy, «buonorus. 5—7 kmnaccel» u «Pusnka. 7
KJIACC».

[Ipu M3yyeHUn XUMHUU MPOUCXOIUT (POPMUPOBAHKE 3HAHUM OCHOB XUMHUYECKOU
HayKH KakK OOJIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUYECKON JesATEIbHOCTH
YeJloBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTYypbl. 3ajada y4eOHOro
npeiMeTa COCTOUT B (DOPMUPOBAHUM CHUCTEMbl XMMHUUYECKUX 3HAHMN — Ba)KHEHIIMX
(akTOB, MOHSTHI, 3aKOHOB M TEOPETHUYECKUX MOJIOKEHUH, TOCTYIMHBIX 0000IIEHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAYKH, B MPUOOIIEHUHA K HAYYHBIM METOAaM
MO3HAHUS TPU HM3YYCHUU BEIIECTB M XUMHYECKHX peakiuii, B (GOpPMUPOBAHUU U
Pa3BUTHH TMO3HABATEIILHBIX YMEHUW M UX NMPUMEHEHHH B y4eOHO-TI0O3HABATEIHHON U
y4eOHO-HCCIEeIOBATEIbCKON  JIEATENBHOCTH, OCBOCHHMM  TpaBUJ  0E€30MacHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy m3ydyeHHH XUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)XKHOE
3HaYeHHUe NMPUOOPENN TaKue 1eJH, KakK:



- (GopMUpOBaHHE WHTEIIEKTyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY TIPUHSTHIO pEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBHSIM KU3HU;

- HANpaBJIEHHOCTh  OOY4YeHHMsT Ha  CHUCTEMAaTHYeCKOe  MPUOOIIEHHUE
00y4Jaronuxcs K CaMOCTOSATEIbHOM [TO3HABATENILHON IEATEIbHOCTH, HAYYHBIM METOJaM
NO3HaHMs1, ((OPMUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEN K XUMUU;

- oOecrieueHue YCIIOBUH, CIOCOOCTBYIOITUX IPUOOPETEHUIO
0oOy4JaronMMUCs OIbITa Pa3HOOOpPA3HOW NESATEeNbHOCTH, MO3HAHMS W CAMOIIO3HAHMS,
KJTFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUCHHE
JUISL Pa3IMYHBIX BUAOB €SI TEIbHOCTH;

- dbopmupoBanue 00mel (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM YHUCJIE YMEHHUM OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCIOJIb3YSl 3HAHUS U OIbBIT, OJIYYEHHBIE IPU U3YYEHUU XUMUU, IPUMEHATHh UX
MIpU pEeIIeHUU MPo0JieM B MOBCETHEBHOM KU3HU U TPYAOBOU JI€SITEIHHOCTH;

- dopMHpoBaHHEe y OOYyYarOIUMXCS T'yMAHUCTUYECKUX OTHOUIEHWH,
MOHUMAHUS LIEHHOCTM XUMHUYECKUX 3HAHMM JJ1 BBIPAOOTKM  HKOJIOTMYECKHU
LEJIECO00PA3HOr0 MOBEICHUS B OBITY U TPYAOBOU AESATENBHOCTU B LIENISIX COXPAHEHUS
CBOETO 310POBbS U OKPYKAIOLIEH PUPOJTHOU CPEJIBI;

- pa3BUTHE MOTUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIIMTaHUIO HAa OCHOBE YCBOCHUS OOIIEUETIOBEUECKUX IIEHHOCTEHM, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

Peanu3zanus BOCHUTATENbHOTO NOTEHIMANa HAa YPOKaxX XUMHUHU IMPEIoaract
clenyromee:

* YCTaHOBJICHHE JTOBEPHUTEIHLHBIX OTHOIICHHA MKy YUUTEIIEM U €r0 YICHUKAMH,
CIIOCOOCTBYIOIIUX TO3UTUBHOMY BOCTIPUATHUIO YYalIUMHUCSA TPeOOBaHM M TPOCHO
yUUTENs, TPUBICYCHUIO MX BHUMAHUA K OOCYXKJaeMoil Ha ypoke uHpopmaluwy,
AKTHBHU3AIH WX TIO3HABATEIHLHOM IEITEIILHOCTH;

*T100Y)K/ICHHE IIIKOJILHUKOB COOJIIO/IaTh HAa YPOKE OOIICHPUHSTHIE HOPMBI
MOBEACHUS, TpaBWiIa OOMIEHUS CO CTapmuMu (yYUTENIsIMH) W CBEPCTHUKAMHU
(IIKOJIbHUKAMMU ), IPUHITUTIBI YI€OHOU TUCITUTUIMHBI 1 CAMOOPTaHU3aIINN;

*[IPUBJICYEHNE BHUMAHMS IIKOJbHUKOB K LIEHHOCTHOMY acCIlEKTy M3y4aeMbIX Ha
ypOKax SBJICHHWM, OpraHu3aiusi uxX paldoThl C MOJy4yaeMOW Ha YypOKE COIUAIbHO
3HAUUMOW WHGPOpMAIel — WHUIMUPOBAHHE €€ OOCYKICHHS, BBICKa3bIBAHUS
YYaIIIMHCS CBOETO MHEHHS TI0 €€ MTOBO/Y, BEIPAOOTKH CBOETO K HEW OTHOIIICHNS,

*MCIIOJIb30BAaHUE BOCIHUTATCIIBHBIX BO3MOXKHOCTEH COJACpKaHUS y4eOHOTO
npeaMeTa 4yepe3 JEMOHCTPAIMIO JCETSAM IMPUMEPOB OTBETCTBEHHOTO, TPa)kKIaHCKOTO
MOBEJICHUSI, TPOSIBJICHUS YEJIOBEKONIOOMS M J0OpOCEepACHYHOCTH, Uepe3 IMoA0op



COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTCHHUSI, 3a]1a4 VISl PEIICHUs, MPOOIIEMHBIX CUTYAIIH
1U1s1 OOCYXKIEHUSI B KJIACCeE;

*IIPUMCHCHHUE HA YPOKE HWHTEPAKTUBHBIX (opM  pabOTBl  yYaIIUXCH:
HUHTEJUICKTYaJbHBIX TP, CTUMYJIUPYIOIIHNX ITO3HABATEIPHYIO MOTHBAITUIO IIKOJLHUKOB;
TUIAKTHYCCKOTO TeaTpa, TIJe IOJYyYCHHBIE HAa YPOKE 3HAHHMS OOBITPHIBAIOTCS B
TeaTpalbHBIX IMOCTAHOBKAX; IUCKYCCHUW, KOTOPHIC MAIOT YyYalluMCsS BO3MOXKHOCTH
MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO JHAJIOTa; TPYMIIOBOW pabOTHl WU
paboTHI B mapax, KOTOPhIE y4aT IMIKOJBEHIUKOB KOMaHIHOW paboTe U B3aUMOCHCTBHIO C
IPYTUMU JIE€ThbMH;

*BKJIIOYEHHE B YPOK MIPOBBIX MPOLENYP, KOTOPBIE IOMOTalOT MOIIEPKATh
MOTHBALMIO AETEN K ITOIYYEHHIO 3HAHUN, HATA)KMBAHUIO IO3UTUBHBIX MEKJIMYHOCTHBIX
OTHOIIIEHUH B KJIacce, MOMOTAl0T YCTAHOBJICHUIO JT0OpOKEIaTeNbHOM aTMochepsl BO
BpeMs YPOKa;

eopranu3anys medcrsa MOTUBUPOBAHHBIX M 3PYIUPOBAHHBIX YYAIIUXCS HAJ MX
HEYCIIEBAIOIIMMH OJHOKJIACCHUKAMH, NAIOUIErO IIKOJbHUKAM COLMAIBHO 3HAYMMBIN
OTIBIT COTPYIHUYECTBA U B3aNMHOW MOMOIILY;

* THUIIMUPOBAHUE U TOJJICPKKA UCCIIENOBATEIbCKON NEATEIbHOCTH IKOJIBHUKOB
B paMKax pealin3alii WMU WHIWBUAYAIbHBIX WU TPYNIOBBIX HCCIEAOBATEIBCKUX
IIPOEKTOB, YTO JIaCT IMIKOJbHUKAM BO3MOKHOCTb MPUOOPECTH HABBIK CAMOCTOSITEILHOTO
pEelIeHUs] TEOPETUYECKONM TMPOOJIeMbl, HaBBIK TEHEpUPOBaHUS U  OGOPMIICHUS
COOCTBEHHBIX HJIEW, HABBIK YBAXUTEIHHOTO OTHOIICHHS K YYXHUM HICSIM,
0o(OpMIICHHBIM B pabOTax APYTrUX UCCIEAOBATENIeH, HABBIK MTyOJINYHOTO BBHICTYIUICHUS
nepes ayIuToOpruen, apryMeHTUPOBAHUS U OTCTauBaHUs CBOCH TOUKHU 3PEHUS.

*o0ecIieueHne WCIIONB30BAHUS PA3IMYHBIX KAaHAJOB BOCHPHUATHS HWH(DOpMAINW;
y4eT 30HBI PAOOTOCMOCOOHOCTH OOYYAIOUIUXCS;, paclpeeeHue HHTEHCUBHOCTH
YMCTBEHHOH AESITEILHOCTH; NCIOJIb30BaHNE 3/J0POBhecOEpETaonnX TeXHOIOTHl;

*IIPUBJICYEHNE BO3MOXKHOCTEHW JPYTMX YUYPEXKIACHUW W OpraHu3alud —
CHOPTUBHBIX KIYOOB, JIEUEOHBIX yupexaeHui, Ononuorek, MHTepHeT u ap.;

eucnoyib3oBaHue Meponpustuil  Kanengaps oOpa3oBaTelbHBIX  COOBITHIA,
OPUYPOUEHHBIX K TOCYIAapCTBEHHBIM M HAIMOHAJIBHBIM Mpa3aHukam Poccuiickoit
denepanuu, TaMATHBIM JaTaM U COOBITUSIM POCCUNCKON UCTOPUU U KYJIBTYPHI.

OO6muiee 4Kciio 4YacoB, OTBEACHHBIX U1l MU3YUYEHUS XUMHUHM Ha YPOBHE OCHOBHOIO
oO1ero odpa3zoBanus, coctabiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 9 kJacce — 68 yacoB (2 yaca B HEJIEIO).

COJEPXXAHUME OBYUYEHUASA



8 KUIIACC IlepBoHayabHbIe XUMUYECKHE OHATHSA
[Ipenmer xumun. Poib XuMuu B KM3HHU 4elloBeKa. XUMHUS B CUCTEME HayK.

Tena u BemectBa. dusmyeckue CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSHUE
BemiecTB. [ToHsiTHE 0 MeTOAaX MO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HIeMEHTbl. CHUMBOJBI XHUMUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckas: popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BewecTB. OTHocHTeNnbHas aTomMHas macca. OTHOCUTENbHAsS
MOJIEKYJIsIpHasi Macca. MaccoBasi 0J1s1 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUHU.

KomnuectBo BemectBa. Moiib. MossipHast Mmacca. B3anMoCBsA3b KOJIMYECTBA,
Macchbl M 4YHCIAa CTPYKTYpPHBIX €IMHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

du3nvecKrue U XMMUYECKUE SBJICHUSA. XUMUUYECKasi peakius U €€ MpU3HaKH.
3aK0oH COXpaHEHHUsI MacChl BEIECTB. XHUMHUeckue ypaBHeHwus. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii  IKCnepumMeHm: 3HAKOMCTBO C XHMHYECKOW IMOCYAOM,
npaBuiamMu padoThl B Ja0OpaTOpUM W NpUEMAMH OOpalleHus ¢ Ja0OpaTOPHBIM
o0OpyZOBaHUEM, H3yYE€HHE U ONucaHue (U3MYECKUX CBOWCTB 0O0pa3loB
HEOPTaHUYECKUX BEIIECTB, HaOMIOJeHNEe (Pu3NUecKux (IJIaBJIEHUE BOCKA, TastHUE
JbJIa, pacCTUpPaHUE caxapa B CTYIKE, KUTIEHUE U KOHJEHCAIIHUS BObI) U XUMHUYECKUX
(ropeHre cBeud, MPOKAIMBAHHE MEIHON TMPOBOJIOKH, B3aUMOJICUCTBHE MeJa C
KHUCIIOTOM ) SIBJICHUH, HAOIIOICHUE 1 OTMCAHUE IPU3HAKOB ITPOTEKAHUS XUMUYECKUX
peakiui (pa3jioKEHUE caxapa, B3aUMOJEHCTBHE CEPHOM KHCIOTHI C XJOPHUIOM
Oapus, pasznoxenue rumgpokcuaa menu (II) mpu HarpeBanum, B3auMOCHCTBHE
xkene3a ¢ pactBopom conu mMeau (II), nzydenne cnocoOGoB paszeneHus cMeceil: ¢
MOMOII[LI0 MarHUTa, PUIBTPOBAHKE, BBITIAPUBAHUE, TUCTUILISLIUS, XpoMaTorpadus,
MPOBEICHHE OYMCTKHU MOBAPEHHON COJIM, HAOJIOJEHUE U OINHUCAHUE PE3yJIbTaTOB
MIPOBEJEHUS OMNbBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMUS MACChl, CO3JaHUE
MoJieIel MOJIEKYIT (IIapOCTEPIKHEBBIX ).

BaxxHeiimmue NMPpEACTABUTEC/IN HEOPraHUYECCKHUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — sinemeHT u mpoctoe
BelecTBO. HaxokaeHue Kkuciaopoja B Mpupojae, (PU3MUECKHEe U XUMHUUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunapl. Ilpumenenue xuciopoga. CrocoObl
MOJIYYCHHUST KHCJIOpPOoJa B JabOpaTopuu W MPOMBINIICHHOCTH. KpyroBopot
KHciopoaa B mpupoae. O30H — aioTporHas MoAupUKaIsa KUCI0poaa.



TemnoBoit 3pPexT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpPaBHEHMS,
DK30- M DJHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiap M MeTaH. 3arpsA3HEHUeE
BO3lyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sanemeHT u npocTtoe BeniecTBo. Haxoxkaenue Bogopoa B pUpoe,
bu3nUecKue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE, CTIOCOObI MoTyueHus. Kucnorsl
Y COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnueckne cBoMcTtBa BOAbl. Boxa kak pactBopurtenb.  PacTBOphI.
HaceileHHbIe 1 HEHACHIIIEHHBIE pACTBOPBI. PACTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Ji1 BEMIECTBA B pacTBOpPE. XUMHUYECKHE CBOMCTBA BOJABL. OCHOBAHUSI.
Ponp pacTBOpoB B mpHUpOJE U B KU3HU 4YesIOBeKa. KpyroBopoT Boabl B IPUPO/IE.
3arpsi3HEHHE TPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranuueckux coeauHeHuil. Oxcuawl. Kiaccudukanus
OKCHJIOB:  cojeoOpasyromue  (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknarypa okcugoB. Dusnmueckue W XUMUUYECKHUE
CBOWCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanusa. Kiaccudukanus ocHOBaHUM: WIENOYM UM HEPACTBOPUMBIE
ocHoBaHuA. Homenknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccupukauus kucinor. Homenknatypa kucior. @uznyeckue u
XUMHUYECKHEe cBoMcTBa KUCIOT. P aktuBHOCTH MeTaiuioB H. H. bekeTosa.

[lony4yeHne KUCIIOT.
Conu. Homenknatypa cosneil. @u3ndeckue U XMMHYECKHUE CBOMCTBA COJEH.
[lonyuenune cosen.

I'eneTnyeckas cBSI3b MCIKAY KJIaCCaMHU HCOPIraHUYICCKHUX COG,Z[HHCHHﬁ.

Xumuueckuii IKcnepumenm:.  KAadeCTBEHHOE ONpPEEIECHUE COJEPKaHUS
KHCIJIOpOJa B BO3/lyX€, MOJy4YeHHUEe, COOMpaHue, pacClio3HaBAHUE U U3yUEHUE CBOICTB
KHCIIOpOJia, HAOJIOJCHUE B3aUMOJECUCTBHS BEIIECTB C KHUCIOPOJOM U YCIOBHS
BO3HMKHOBEHHUSI M MpPEKpalleHus] TopeHus (Mmoxapa), 03HAKOMJIEHHE ¢ 0Opa3lamu
OKCHJIOB M ONHUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHME, pacliO3HAaBaHUE U
U3Y4YEHUE CBOWCTB BOJOpoAa (TOpEHHE), B3aMMOJEHCTBHE BOAOPOAA C OKCHIIOM
meau (I) (Bo3MOXXKHO HCIIONB30BaHUE BUACOMATEPUATIOB), HAOIOIeHHE 00pa3IioB
BELIECTB KOJIMYECTBOM | MOJIb, HCCIIeJOBaHHE OCOOCHHOCTEN paCTBOPEHUS BEILIECTB
C Ppa3IMYHOM pPacTBOPUMOCTBIO, IMPUTOTOBJIEHHUE PACTBOPOB C OMpeneIEHHON
MacCOBOM J10JIell pacTBOPEHHOTO BELIECTBA, B3aWMOJAEWCTBHUE BOJIbI C METallaMU
(HaTpyeM W KajublMeM) (BO3MOXKHO  MCIIOJIb30BaHUE  BHUEOMAaTepUaliOB),
uccienoBaHne 00pa3lloB HEOPraHMYECKMX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0ICHNEe U3MEHEHMSI OKPACKW WHJIMKATOPOB B PACTBOpaX KUCIOT W IEIOYEH,



u3ydyeHue Bzaumozeiicteusa okcuaa meau (II) ¢ pactBopom cepHOI KUCTOTHI, KUCIIOT
C METaJVIaMH, PEaKIMi HEUTpalu3alny, MOJTyYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHME OJHOTO MeTaila JPYrMM M3  pacTBopa COJHM, pEIICHUE
DKCIEPUMEHTANIBHBIX 3a7a4 M0 Teme «BaxkHelmume Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuoanueckuii 3akoH U [lepuoanyeckass cucreMa XUMHYECKUX IJIEMEHTOB
. . MenaeneeBa. CTpoeHne aToMOB. XMMUY€ECKAS CBS3b.
OxHcINTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBbie MOMBITKH KIAaCCU(PUKALMU XUMUYECKUX 3JeMeHTOB. l[loHsitue o
rpynmnax CXOJHBIX SJEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMENIbHBIE METaJUIbI,
raJIOTeHbI, THEPTHHIE Ta3bl). DIIEMEHTHI, KOTOPhIE 00Pa3yr0T aM(PpOTEPHBIE OKCHUIBI U
TUIPOKCHUBL.

[lepnognueckunii 3akoH. llepuonnueckas cucteMa XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. Kopotkonepuoanas u aimHHonepuoaHas popmel [epuoanueckoit
cucteMbl xuMuueckux siemeHToB J[. WM. MenneneeBa. llepuoapl U rpyIibl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenune atoMoB. CocTtaB aTOMHBIX sep. M3otomnbl. DnekTponbl. CTpoeHue
AJNEKTPOHHBIX  O0O0JIOYEK aToMOB TepBbIX 20 XMMHUYECKHX DJIEMEHTOB
ITepuonnueckoin cucrembl J[. M. MeHnneneeBa. XapakTepucTUKa XUMHUUYECKOIO
3JIEMEHTA IO ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHSI paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u [lepuoguyeckoi CUCTEMbl XUMUYECKHUX
AJIEMEHTOB JUIA pa3BUTHUS Hayku W mpaktuku. . M. MenneneeB — y4yé€Hbld U
rpaXJaHVH.

Xumuyeckass cBs3b. KoBajJieHTHast (TOJsipHasE MW HEMOJSIpHAsi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

CreneHb OKHCJICHUA. OKMCIINTENIFHO--BOCCTAHOBUTEILHBIC PCaKInu.

[Iponiecchl OKHCIIEHHSI M BOCCTAHOBJIEHUSA. OKHCIUTENN W BOCCTAHOBUTEIIU.
Xumuueckuii IKCHepuMeHm: u3ydeHue oOpa3loB BEIIECTB METAJIOB H
HEMETAJUIOB, B3aMMOJEHUCTBUE THAPOKCHAA ILIMHKA C pacTBOPAMH KHCIOT U
HIEJI0YEH, TMPOBENECHUE ONBITOB, WUIKOCTPUPYIOUIUX IPUMEPBlI OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX pEAKIUH (TOpEHHE, PEAKIIMK PA3IIOKECHHUS, COSTUHEHUS ).

Mesricnpeomemmnuwle céasu
Peanuzanust MexXnpeaMETHBIX CBS3€d MpU H3YYEHUHM XUMHUHM B 8§ Kiacce

OCYHICCTBJCTCA YCPE3 MCIIOJIB30BAHUC KaK O6HH/IX CCTCCTBCHHO--HAYYHBIX
HOHHTHP’I, TaK U HOHSITI/IfI, SABIIAIOIHUXCA CUCTCMHBIMHU I OTACIIBHBIX IMPCAMCTOB
CCTCCTBCHHO--HAY4YHOI'O UKIJIA.



OO0mme ecTeCTBEHHO--HAYYHBIC TIOHITHUS: HAYIHBIM (haKT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJIu3, CHHTE3, Kilaccu(uKamus, TMEepPUOJUYHOCTh, HAOIIOJCHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: MaTepusi, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, H30TOTIBI,
PaIMOaKTUBHOCTb, MOJICKYJIa, JJICKTPUUYCCKHM 3apsji, BEIIECTBO, TEJO, O00BEM,
arperaTHOe COCTOSIHME BEIECTBA, Ta3, (QU3MYECKUE BEIUYUHBI, E€IUHHUIIBI
HU3MEPEHUs, KOCMOC, IJIaHEThl, 3BE31b1, CoTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TTOJIE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHL.

9 KJIACC BemecTBo M XUMHYECKAS PeaKIUs

[Tepnoanueckuii 3akoH. [lepuoanueckas cucrema XMMAYECKUX 31EMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWH CBOMCTB
XUMHUUYECKHUX DJIEMEHTOB MEPBBIX TPEX NMEPUOIOB, KaTHs, KAbLMI U KX COSIUHECHUMA
B COOTBETCTBHH C MOJIOKEHUEM AJIEMEHTOB B [leproandeckoit cucteMe u CTpOCHUEM
UX aTOMOB.

CtpoeHue BelIecTBA: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTALUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUINA KPUCTALINYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJlacCaM HEOPTraHUYECKUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanusa XuMrudeckux peakiidii o pa3IudHbIM MpU3HaKaM (110 YUCITy
U COCTaBYy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(P(deKTy, o
W3MEHEHHUIO CTENEHEH OKHUCICHHUS XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYacTHUIO KaTaiu3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMUUYECKUE
YpaBHEHHS.

[TonsitTue o ckopocTH XUMHUYECKOW peakiuu. [loHsTHe 00 0O0paTUMBIX H
HEOOPATUMBIX XUMHUECKUX peakuusx. [[oHsITHE O TOMOTEHHBIX U Te€TEPOTrCHHBIX
peakuusx. [londarue o karanuze. [lonstue o xummueckom paBHOBecuu. DAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U MOJIOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIIUTETLHO-BOCCTAHOBHUTEIIbHBIE ~ pPEaKIMH,  AJIGKTPOHHBIM  OajaHc
OKHCIIUTETHbHO-BOCCTAHOBUTEIILHON ~ PEaKIuH. CocraBneHne  ypaBHCHHM
OKHUCJTMTEIIbHO--BOCCTAHOBHUTEIIBHBIX ~ pEaKIWi ¢  HCIOJIh30BaHHEM  METOja
AIIEKTPOHHOTO OajaHca.



Teopust 3MEKTPOIUTUUECKON TUCCOLMAIIMU. DIAEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, aHnoHbsl. MexaHuU3M IUCCOLMALMM BEUIECTB C PA3TUYHBIMU BHIAMHU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu monHoro oomMeHa. Y cloBUs MPOTEKaHUSI Peakuii HOHHOTO OOMEHa,
MOJHBIE M COKpAIEHHbIE HOHHBIE YpaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUN 00 SJIEKTPOIUTUYECKON JUCCOLMALIHH.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKcnepumenm: O3HAKOMIIEHUE C MOJAEISIMU KPUCTAINIMYECKUX
PEHIETOK HEOPTAHUYECKHUX BEIIECTB — METAJJIOB U HEMeTaJuioB (Tpadura u anmasa),
CIIOXHBIX BEHIECTB (XJIOpHa HATpus), HMCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakIMu OT BO3JACUCTBUS PA3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE
AJIEKTPOIIPOBOIHOCTA PACTBOPOB BEILECTB, Ipolecca AUCCOLUALMUA KHUCIOT,
1iesI04eil U cosied (BO3MOKHO HCIIOJb30BAaHUWE BHUAEO MATEPUAJIOB), NMPOBEIACHUE
OMNBITOB, WUIIOCTPUPYIOIIUX MPU3HAKA IMPOTEKAHUS pPEAKUUNA HOHHOrO0 OOMeHa
(oOpazoBaHue ocajaka, BbIJIeJIEHHE Ta3a, oO0Opa3oBaHUE BOJIbl), OIBITOB,
WUIKOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakuuu pa3joKEeHHs, COCIMHEHHUS), PACIlO3HABAaHHE HEOPTaHUYECKUX
BEIIECTB C MOMOIIBIO KAa4EeCTBEHHBIX pPEaKUUd HAa HOHBI, pPEUICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 X COeIMHEHHUS

OO6miass xapakTepucTuka rajoreHoB. (OcCOOEHHOCTH CTpPOEHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (U3HMYECKUE CBOMCTBA MPOCTHIX
BEILECTB — rajJoreHoB. XMMUYECKHE CBOMCTBA HA IPUMEPE XJIopa (B3auMOIeCTBUE
C MeTaUlaMH, HEMeTaulaMH, Lenoyamu). XijaopoBoaopond. ColsiHas KHUCIOTa,
XAMHUYECKUE CBOWCTBA, MOJYyYCHHE, NpuMeHeHue. JlelcrBue xyopa |
XJIOPOBOJOPOJa HA OPTaHMU3M YeJIOBEKa. BaxkHeHIIe XJIOPUIBI M UX HAXOKIEHUE B
IIPUPOJIE.

O6mass xapakrepuctuka 31aeMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTeNeHU OKHucieHus. CTpoeHue U (U3NUECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCJIOPOa U CEPhl. AJUIOTPOITHbIE MOAU(UKAIIUN KUCIOPOIa U
cepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (U3HYECKHE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK IMPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, pu3nUecKue 1 XUMUYECKUE CBOWCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KHUCIOT U crneuuduueckue). XMMUUECKHUE PEaKIMM, JIeKaIIlue B OCHOBE
MIPOMBITIUICHHOTO CIOcOo0a TOJIYYeHHUsS] CEpHOW KUCIOTHL. lIpuMmeHeHue cepHoi
kuciaotbl. Conln CcepHOM KHCIOTHI, KayeCTBEHHas peakius Ha Cyab(haT-HuoH.
Haxoxnenue ceppl U €€ coequHeHUM B mpupone. XUMHUYECKOE 3arpsi3HEHUE



OKpY’Kalollel Ccpellbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE OXAH, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CITOCOOBI €ro MpeI0TBPaISHHUS.

OOmiasi xapaktepuctuka 37eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTEIEHH OKHCIIECHUA. A30T, paCIpOCTPAaHEHUE B MPUPO/IE,
¢uznueckue u XumMHueckue cpoiictra. Kpyrosopor a3ora B npupozae. AMMHAK, €T0
¢uznyecKkue U XUMHUYECKUE CBOMCTBA, NOJlyuyeHue U npuMeHenue. Conyu aMMOHUS,
uX QU3NYECKUE U XMMUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHUS. A30THas KUCJIOTa, €€ MOoJyuyeHue, (pU3M4ecKkue U XUMHUYECKUE
cBoiicTBa (00IIME Kak TMPEACTaBUTENS KJacca KHCIOT M CHEHU(PUYECKUE).
Hcrnonb30BaHnEe HUTPATOB U COJIEH AMMOHHSI B KAUECTBE MUHEPAJIbHBIX YI0OPEHUN.
XHWMHYECKOE 3arpsiI3HEHUE OKPYXKAIOLIEH Cpebl COETMHEHUSIMU a30Ta (KUCIOTHbBIE
JOK]IM, 3arpsi3HEHHE BO3/yXa, MOYBbI M BOJ0EMOB). dDocdop, amioTponHbIe
Moaudukauun pocdopa, pusnueckue U xumuyeckue corctra. Okcun pocdopa
(V) u docdopnas kucnora, puznueckue U XUMUYECKUE CBOMCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OO6mass xapakrepuctuka 3neMeHToB [VA-rpynmnbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTETIEHH OKUCIEHUS. Y TIIEPO/l, aJUIOTPOIHbIE MOU(DHUKALIUHY,
pacnpocTpaHeHue B MpUpoje, PU3ndeckue U XUMHYECKHE CBOMCTBA. AJCOpOUus.
Kpyrosopor yriepoma B mnpupone. Okcuipl yriepoja, UX (PU3HYECKUE U
XUMHUYECKUE CBOMCTBA, ICMCTBHE HA )KUBBIC OPTaHU3MBbI, [TOJTYyUYCHHUE U MPUMEHEHUE.
DkoJjoruyeckre MpoOJIemMbl, CBA3aHHBIE ¢ okcuaoM yriepoxa (IV), rumoresa
rJ1I00aJIBHOTO MOTETJICHUST KIIMMaTa, TapHUKOBBIN A deKT. YroapHas KuciaoTa u eé
coiv, uXx (U3NUECKHE U XHMHUYECKHE CBOWMCTBA, TOJYYCHHE U TPUMEHEHHE.
KauectBennas peakius Ha kapOoHaT-uoHbl. Vcnonp3oBanue kapOOHATOB B OBITY,
MEIUILMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO0351CTBE.

[lepBoHavasibHBIEC TIOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, dTHUJICH, alleTHJICH, TaHOJI, TIIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie ICTOUHUKH YTJIEBOAOPOIOB (YTOJb, MPUPOAHBIN Ta3, HEPTH), TPOAYKTHI
ux nepepaboTku (OE€H3MH), UX POJb B OBITY W mNpombiluieHHOCTH. [loHsTHE O
OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: AKUPaX, O€IKax, yrieBo1ax — U UX POJIU B )KU3HU
yeyioBeka. MarepuallbHO€  €IMHCTBO  OPraHUYECKHMX M HEOPraHWYECKUX
COCIMHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJy4Y€HUE W
npumeHenue. CoeAHeHUs! KpeMHUs B ipupojie. O01me npeacTaBiaeHus: 00 OKCUIe
kpemuus (IV) u kpemuaneBoit kucinore. CUIUKATHI, UX HUCIOJIL30BaHUE B OBITY, B
MPOMBIILICHHOCTH. Ba)kHellllne CTpOUTENbHbIE MaTepHalibl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpoOiembl  OGe30MacHOr0  MCIOJIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.



Xumuueckuii IKcnepumenm:. v3ydeHrue oOpa3IioB HEOPraHUIECKUX BEIIECTB,
CBOMCTB COJISTHOM KUCJIOTBI, IPOBEJACHUE KAUYECTBEHHBIX PEAKLINNA HA XJIOPHUA-UOHBI
U HaOJIOJIeHWEe TPU3HAKOB UX MPOTEKaHUSs, OMBITHI, OTpaxkarone (Gpuanyeckue u
XUMHUYECKHUE CBOMCTBA TajOT€HOB M UX COEIMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), O3HAKOMJIEHWE C oO0pa3liaMu XJOpUIOB (TaJIOr€HHUIOB),
O3HAKOMJICHUE C 00pa3aMu cephl U €€ COeTMHEHUSIMU (BO3MOKHO MCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HAOIIOJEHUE MpoIlecca OOYTIIMBAaHUS caxapa MOJ JCHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHCJIOTBI, H3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIEeHHON CEpHOW KHCIOTBHI, MPOBEACHUE KAYECTBEHHON pEakIuu Ha
cynbatoH W HaOMIOAEeHWE TpHU3HAKa €€ TPOTEKaHWs, O3HAKOMIICHHE C
¢usznyeckumMu cBoiicTBamMHu a3ota, (ochopa W UX COEAMHEHUU (BO3MOXKHO
HCIIOJIb30BAaHUE  BHJIEOMATEpHANIOB), O0Opa3lamMu a30THBIX U (HochopHBIX
yn00peHuil, moyryueHue, coOupanue, pacrio3HaBaHUe U U3yUYeHHUE CBOMCTB aMMHUaKa,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMi Ha MOH aMMOHUS U docdhaT-uoH U U3yUEHUE
IPU3HAKOB MX NPOTEKAHUS, B3aUMOJCUCTBUE KOHUECHTPUPOBAHHOW Aa30THOU
KHUCIIOTBI C MeAbl0 (BO3MOKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), H3YUYCHUE
MoOJIesIel KpUCTAUTMYECKUX PEeIIETOK anMasa, rpadura, QysuiepeHa, 03HaKOMIICHUE
C TMPOIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTUBOrasa, MoJy4eHUue, COOMpaHue, pacrno3HaBaHWE U H3YUYEHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IpPOBEJACHUE KAYECTBEHHBIX PEaKklMil Ha KapOOHAT U
CUJIMKAT-HOHbl M H3YYEHHE TMPU3HAKOB UX TMPOTCKAHUS, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHON ITPOMBILIJIEHHOCTH, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 3a1a4
110 Teme «BakHenme HeMeTaulbl U UX COEAUHEHUs». MeTaJliIbl M X COeIMHEHUS

OO6mras XxapakKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nojoxeHus B llepmommueckon cucremMe xumuyeckux osnemeHtos /[l N.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. Metalmyeckas CBA3b U
METAJUTNYECKAs! KPUCTAINIMUECKAs PEIIETKA. DIEKTPOXUMUYECKHI P HANPSHKECHU I
MeTauioB. Du3nyueckrue U XUMUYECKHE CBOMCTBa MeTayuioB. OOIme crnocoObl
MOJIy4eHHs] MeTaJII0B. [loHATHE 0 KOPPO3UHM METAJIOB, OCHOBHBIE CITIOCOOBI 3AIIUThHI
ux oT Kopposuu. CiuiaBbl (CTalb, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE
B OBITY ¥ TIPOMBIIIJICHHOCTH.

[[lenounsie MeTauibl: nosioxkeHue B llepumoamyeckoil cucTeMe XUMHUYECKHUX
anemMeHToB JI. 1. MeHneneeBa, CTpoeHHME UX aTOMOB, HAaXO0XXICHUE B IIPUPOJE.
dusznyecKkue U XUMHYECKHUE CBOMCTBA (Ha mpuMmepe HaTpus u Kamus). OKcuasl u
TUJIPOKCHUABI HATPUS U Kanusl. [[puMeHeHne MenT0YHbIX METAVIOB U UX COCTMHEHHUI.
[Ilenoyno3eMenbHBIE METAUIBI MATHUN U KAJIBLIUK: TTOJIOKEHUE B
ITepuoanueckon cucteMe XuMHIeCKux 3eMeHToB 1. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJIeHUE B npupojie. PU3nuecKknue 1 XMMUYECKUE CBOMCTBA MArHUS U



KaJiblusl. BaxkHeilmme coeiMHeHus Kanblus (OKCUI, TUIPOKCH, COJIN). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmromuHuii: nonoxkenue B [leproauyeckoil cucteMe XuMUYECKUX SJIEMEHTOB
. 1. MeHnneneeBa, CTpOEHHE aTtoma, HaxOXIAcHWE B mnpupoaec. duznmyeckue u
XUMHUYECKHE CBOMCTBA alOMUHUS. AM]OTEpHBIE CBOMCTBA OKCHAA M THIPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B llepnoanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE aToOMa, HaxOoXkAeHUE B mpupoge. DPusnyeckue u
XUMHUYECKUE CBOMCTBA kKeje3a. OKCuabl, THAPOKCUIBI U coiu xxenesa (1) u sxenesza
(IIT), nx cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKchepumenm. O3HaAKOMJIeHWE ¢ oOpasllaMu METauioB |
CIUTABOB, WX (U3MUYCCKUMHU CBOWCTBAMH, H3YYCHHE PE3yIbTAaTOB KOPPO3UHU
METAJZIOB  (BO3MOXHO  HCIIOJB30BaHUWE  BHUJECOMATEpUANIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCHJIa KaJbIlMsS M HATPHUSA C BOJAOW (BO3MOKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), MCCJICIOBAHUE CBOMCTB JKECTKOW BOMABI, IMpoIlecca TOPEHUS
Kese3a B KHUCIOpoJie (BO3MOXKHO HCIIOJIb30BAaHUE BUCOMATEPUAIOB), MPU3HAKOB
MPOTEKaHUSI KAauyeCTBEHHBIX pEAKIM HAa HMOHBI: MarHus, KaJbIMs, ATIOMHHUS,
nuHkKa, xenesa (II) u xenesa (I1I), meau (I1), HabmroneHre U onucaHue MPOIECCOB
OKpalllMBaHUS IUJJaMEHW MOHAMHU HaTpus, Kajdusd W KaiblUsi (BO3MOXKHO
UCIIOJIb30BAaHUE  BUJEOMATEPUATIOB), HCCIEIOBaHUE aM(OTEPHBIX  CBOMCTB
TUIPOKCU/IA AIFOMUHUS ¥ TUJPOKCHIA IIMHKA, PEIICHHE SKCIIEPUMEHTANIbHBIX 33]1a4
110 TeMe «BakHenIIne MeTaljibl U UX COCUHEHUSD).

XHMHUS M OKpPY:KaoUias cpeaa
BemecrBa u Marepuansl B MOBCEIHEBHOW >XM3HU 4YeENOBEKA. be3omacHoe

UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuid B ObITy. IlepBas momorrs mnpu
XAMHYECKUX 05KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollend cpenbl (MpenesibHas J0mycTUMAast
KOHIIeHTpalus BemiecTs, gaiee — [1/IK). Poab xumuu B pereHnn 3K0JI0rHYECKUX
pooIem.

Xumuueckuii IKcnepumenm:
n3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CTUIABbl METAJNIOB, TOJIUMEPHBIC

MaTepHuabl).

Mesicnpeomemnmnuie ceazu

Peanuzanust MexXnpeaMeTHBIX CBsS3€d MpU H3YYEHUHM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATUM, SIBJISIONIUXCS CUCTEMHBIMU JIJISl OTJAEIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTecTBEHHO-HAYYHBIC TMOHSATHSA: HAy4YHBIA (DAKT, TUIOTE3a, 3aKOH,
TEeOpUs, aHaiu3, CHUHTE3, KilaccuUKalus, MEePUOJUYHOCTb, HaOII0/IeHHE,
HKCIIEPUMEHT, MOJICIUPOBAHUE, HU3MEpPEHUE, MOJIeNb, SBJICHHUE, MaPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

du3znka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJICKYJIa, SJICKTPUUYECKUM  3apsi, MIPOBOAHUKH,
MOJIYIPOBOJHUKH,  JUDJIEKTPUKH, (b OTO2TIEMEHT, BEIIECTBO, TEJO,

00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTD,
KpUCTaJUIMUecKas peimeéTKa, CIijIaBbl, PU3NYECKUE BEIMYUHBI, TUHUIIBI
U3MEPEHHUsI, KOCMHYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dotocunTes, npixanwe, Owmocdepa, sKocHCTEMa, MHHEPATLHBIC
yA00pEeHUsl, MUKPOAJIEMEHTHI, MaKpOAJIEMEHThI, MUTATEIbHbIC BEIIECTBRA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE TTOPOIbI, TOJIE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

IIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA  ITPOI'PAMMBI
IO XUMHHU HA YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHS IPOrpaMMbl OCHOBHOI'O  OOIIETO

oOpa3oBaHMsI JOCTUTAIOTCS B XO0J€ OOydYeHUsT XMMHUU B €IMHCTBE Y4YeOHOH U
BOCIIUTATENBHOU NESITENBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMM M JIyYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHM, HIPUHATBIMA B
o0miecTBe MpaBUJIaMU U HOPMAaMM IOBEJIEHUS U CIIOCOOCTBYIOT IIpoLEeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0yUYaOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaroluxcs
PYKOBOACTBOBATbCA CUCTEMOM TO3UTUBHBIX ILIEHHOCTHBIX OpUEHTALMU U
paclIMpEeHUe ONbITa AESATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) [maTpUOTHYECKOr0 BOCIHMTAHHSA. IICHHOCTHOIO  OTHOINCHUSA K
OTEUECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAy4YHOMY HaCJEAUIO,
MOHUMAHUsl 3HAYEHUS XUMHUYECKOW HAyKH B >KU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOW MH(pOpMaImeln 0 mepeioBbIX JOCTHKEHUAX U
OTKPBITUSX MHUPOBON M OTECYECTBEHHOW XMUMHUU, 3aWHTEPECOBAHHOCTH B HAYUYHBIX
3HAHUSX 00 YCTpOWMCTBE MHpa M OOIIECTBA; 2) IPaskIAHCKOI0 BOCIHHTAHMSA:
MIPEJICTABIICHUSI O COIMMAJILHBIX HOPMaX U MPaBUIaX MEXKIMYHOCTHBIX OTHOIIICHUH B
KOJUICKTUBE, KOMMYHHUKAaTUBHON KOMIIETCHTHOCTH B OOIIICCTBEHHO IIOJIC3HOM,
y4eOHO-MCCIIeIOBATEILCKOH, TBOPYECKOH W JPYruX BHUAAX JCATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESATEIbHOCTH TIPU BBINOJHEHUU
y4eOHBIX, TO3HABAaTEIbHBIX 3a1a4, BBIMOTHECHUU XUMHUYECKUX DKCIICPUMEHTOB,



CO3/1aHUU YUE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO U B3aUMOTIOMOIIU
B IIpoliecce 3TON y4eOHOM AesTENbHOCTU, TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE
U TOCTYIKU CBOMX TOBAPHUILIEH C IMO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS TOCJICACTBUIA MOCTYIKOB; 3) EHHOCTH HAYYHOTO TO3HAHMS:
MHPOBO33PEHYECKUE TMPEACTABICHUS O BEHIECTBE M XHMHUYECKOW pEaKluu,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTAaBIIAIOLINE
OCHOBY ISl IOHMMAHMSI CYIIHOCTH HAYYHOM KapTHUHBI MHpA, IPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTUSA NPUPOJIbI, B3aUMOCBA3SX 4YEIOBEKA C
MPUPOJHOM CPEAOM, O POJIM XHMHUHA B TIO3HAHUHM OTHUX 3aKOHOMEPHOCTEH;
ITI03HABATEIbHBIC MOTUBBI, HAIIPABJICHHBIE HA NIOJIyYEHNE HOBBIX 3HAHUM 110 XUMUU,
HEOOXOUMbIE i  OOBSICHEHHMS HAOMIOJaeMbIX TPOIECCOB U  SIBJICHUH,
MO03HABATENIbHON, MH(POPMAIIMOHHON U YHUTATENIbCKOM KYJIBTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOW paboOThl C Y4YEeOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYECKHUMH CPEJICTBaMHU HH(POPMAIMOHHBIX
TEXHOJIOTHi; HHTEpeC K O0yUEHUIO U MO3HAHMIO, JTI0003HATENIbHOCTh, TOTOBHOCTD U
CHOCOOHOCTh K  caM00Opa3oBaHHUIO, IMPOEKTHOM U HCCIEI0BATENIbCKON
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABIEHHOCTH U YpOBHA OOy4YEHHs B
JlaTbHEHIIEeM;

4) ¢opmupoBaHusi KYJbTYPbl 310POBBSI. OCO3HAHWE IIEHHOCTH J>KU3HH,
OTBETCTBEHHOT'O OTHOUIEHUS! K CBOEMY 3[I0POBbIO, YCTAHOBKH Ha 3J0pPOBBIA 00pa3
YKU3HH, OCO3HAHHE MOCIEACTBUN U HENPUATHUE BPEIHBIX NPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIS, HAPKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOIOICHUS TpaBuII
0e3omacHOCTH MpU OOpaIIeHNH ¢ XUMHYECKUMHU BEIIECTBAMU B OBITY M peabHOM
KHU3HH, 5) TPYAOBOr0 BOCIHMTAHUSI: HWHTEPEC K MPAKTHUCCKOMY H3YUCHUIO
npodeccuil u Tpyaa pa3IMuHOTO POJia, YBAKEHUE K TPYLYy U PE3yJIbTaTaM TPY10BOMH
JIESITETbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUU 110 XUMMUH,
OCO3HAHHBIA BBIOOP MHAMBUAYAJIbHOW TPACKTOPHUM MPOJOHKEHHSI 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEH, YCHNEemHOW MNpodecCUOHANTBHON MEsITEIbHOCTH U
pa3BUTHS ~ HEOOXOJUMMBIX  yYMEHUM,  TOTOBHOCTb  aJalnTUPOBAaThC B
npo(heCCHOHANILHOM cpejie; 6) IKOJOrm4ecKoro BOCHUTAHMS: DKOJOTHUYCCKU
1eJ1eco00pa3Hoe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyILIeCTBOBaHMsI, TOHUMaHUE [IEHHOCTH 3/I0pPOBOT0 U 6€301MacHOro o0pasa »KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY M ICUXHUYECKOMY
3JI0pPOBBIO, OCO3HAHUE LIEHHOCTH COOJIIOICHUS PaBUJI 0€30I1aCHOTO TIOBEICHUS PU
paboTe C BemecTBaMH, a TAKKE B CUTYyaIUsX, YTPOKAIOMIMX 370POBBIO U JKU3HU
JH0JIel; CIOCOOHOCTH MPUMEHSTh 3HaHUS, MOJydaeMble IPU U3YUEHUU XUMUU, TS
pelIeHus 3a1a4, CBSI3aHHbIX C OKPYKAIOLIEH IPUPOAHON CPENOH, ISl TIOBBILLICHUS
YPOBHSI  DKOJIOTMUECKOM  KYyJbTYpbl, OCO3HaHUS [JIOOAJBHOTO  XapakTepa



DKOJIOTHYECKUX TMPOOJIEeM W TYTeH WX PEMICHUS MOCPEIACTBOM METOJO0B XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOACTBOBATHCSA UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOM U COIMATILHOM MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAUYMMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHHS OOIIIEHAYYHbIE TIOHSTHS (3aKOH, TEOpHs, IPUHITHII,
runore3a, ¢akr, CcHUCTeMa, TMPOIECC, OIKCIEPUMEHT U JpYyroe.), KOTOpPbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMeTaxX M MO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 ITUX MPEAMETOB (HOPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
HAy4YHOM KapTUHE MHpa, U YHUBEpCcaJbHbIE Y4eOHbIC NEeHCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYISTUBHBIC), KOTOpPHIE OOECIeYnBalOT (HOPMHUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIBHOMY IUUJIAHUPOBAHHMIO U OCYIIECTBICHHIO Y4€OHOMH
JEATEIIbHOCTH.

Ilo3naBare/ibHbIE YHUBEpPCcAJIbLHbIE yUeOHbIe AeiicTBUA ba3oBble joruvyeckue
NeHCTBUSA:

YMEHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUH
3HAHUMW: PACKpPbhIBATh CMBICI XUMHYECKUX MOHSATUU (BBIACISATh MX XapaKTEepHbIE
MPU3HAKKU, YCTAHABJIMBATH B3aUMOCBSA3b C JAPYTUMH TMOHSITHSIMH), HCIOJIB30BaTh
TIOHATHUS JIJI1 OOBSICHEHUS OTIEIbHBIX (PAKTOB U SBJIICHUH, BEIOMPATh OCHOBAHUS U
KPUTEpUH JJI1 KJIAaCCU(UKAIMM XHMHYECKHUX BEIIECTB M XUMHUYECKHX PEaKIni,
yCTaHaBJIMBaTh IPUYMHHO-CJICACTBEHHBIC CBSI3M MEXIYy OOBEKTaMU H3Y4YEHUS,
CTPOUTH JIOTHYECKHUE pacCyXJeHUs (MHAYKTHUBHBIC, ACAYKTHBHBIC, IO aHAJIOTHH),
JIeJIaTh BBIBOJIbI M 3aKJIFOUYCHUS; YMEHUE PUMEHSATH B ITPOLIECCE MO3HAHUS MTOHATUS
(mpenMeTHbIE W METanpeAMETHBIC), CHUMBOJWYECKUE (3HAKOBBIE) MOJIEIH,
UCIIOJb3YyEeMble B XHUMHH, MPEOOpPa30BbIBATH IIMPOKO MPUMEHSEMbIE B XHUMUU
MOJIEIbHBIE MPE/ICTABICHUS — XUMUYECKUM 3HAK (CUMBOJ 2JIEMEHTA), XUMUUYECKas
dbopmylna W ypaBHEHHME  XHMHUYECKOM  peakluu — TpU  PEHICHUU
y4eOHOMO3HABATENBHBIX 3a7a4, C Y4E€TOM OTUX MOJICIbHBIX TIPEeACTaBICHUN
BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKKA H3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB M XUMHUYCCKUX PEAKIUH, BBISBIATH 00IIME 3aKOHOMEPHOCTH,
IIPUYUHHOCJIEACTBEHHBIE CBS3M W TNPOTHUBOPEYMS B HU3Yy4aeMbIX IIpOLECCAX W
aBieHusX. ba3oBble HCCieI0BaTe/JbCKUE [eHCTBUSL. YMEHHUE HCIOJIb30BaTh
ITOCTABJIEHHBIE BOIIPOCHI B KAYE€CTBE MHCTPYMEHTA ITO3HAHHUS, 4 TAKKE B KAUECTBE
OCHOBBI  JIsi  (DOPMHUPOBAHHMS  THUIIOTE3Bl IO  TPOBEPKE  IMPABUIBLHOCTH
BBICKA3bIBAEMBIX  CY)XJCHUH; TPUOOpETeHHE OmbiTa 10  IUIAHUPOBAHUIO,
OpraHU3allMy U TMPOBEJACHUIO YUEHUUECKUX IKCIIEPUMEHTOB, YMEHHUE HAOII0aTh 3a
XOAOM  TIpolecca,  CaMOCTOSITEIbHO  MPOTHO3UPOBATH  €r0  Pe3yJibTar,
dbopmynupoBaTh 00OOIIEHUS M BBIBOJABI MO pe3yJbTaTaM IMPOBEIEHHOTO OIIbITA,
HCCIIEIOBAHUSI, COCTABIIATH OTYET O MPOJCIaHHOM padoTe.



Pabora ¢ undopmanmeii:

yMEHUE BbIOMpPATh, AHAIM3UPOBATH U HWHTEPIPETHPOBATH HUHPOPMALIUIO
pPa3MYHBIX BUAOB U (HOPM MPECTABICHUS, MMOTYYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JIUTepaTypa XUMHUYECKOTO COJEpP)KaHMs, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHeTa), KpUTUYECKH OLEHHUBATH MPOTUBOPEUUBYIO H
HEJOCTOBEPHYIO HH(OPMALINIO; YMEHHE TPUMEHSTh Pa3IMYHbIE METOIbI M 3aIPOCHI
IIpU MOUCKE U 0TOOpEe MHPOPMAIMH U COOTBETCTBYIONINX JaHHBIX, HEOOXOIUMBIX
JUISL BBINIOJIHEHUS YYEOHBIX M IIO3HABATENbHBIX 337a4 OIPEACIIEHHOIO THIIA,
npuoOpeTeHne  ompiTa B O0NAacTH  HUCHOJB30BaHUS  WMH(OPMALKMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUH, OBJIAJCHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BAHUS
Pa3IMYHBIX MMOMCKOBBIX CUCTEM, CAMOCTOSTEIBLHO BHIOMPATH ONTUMANIbHYIO (hOpMY
npeCcTaBlICHUs HHPOPMAIMK U WILTIOCTPUPOBATh PELIaeMbl€ 3a/1a4ll HECIOKHBIMU
CXeMaMH, AuarpaMMaMmH, IpyrMMH ¢opMamMu TpaduKu M HX KOMOMHAIMSIMU;
YMEHHE UCNOIb30BaTh U aHAIM3UPOBATH B IPOLIECCE YUEOHOM U HCCIIEI0BATENbCKON
JESATEIIbHOCTH UH(POPMAIUIO O BIUSHUU POMBIIIEHHOCTH, CETTLCKOTO X035ICTBa U
TPaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOTHOM CPEIbI.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHS 3aJ1aBaTh BOMPOCHI (B XO€ Auanora u (Win) TUCKYCCHUU) IO CYIIECTBY
oOcyxmaeMoi  TeMmbl, (OPMYJIHpPOBaTH CBOM TMPEJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS TPEUVIOKEHHOW 33Jaud; YMEHUs MPEACTaBIATh IMOJyYECHHbIE
pe3yNbTaThl MO3HABATEIBHON NIEATEILHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTaX;
JenaTb MPE3CHTAlUI0 Pe3yJbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO SKCIEPUMEHTA
(J1abopaToOpHOTO OMBITa, JAOOPATOPHOM pabOTHl MO KCCIECIOBAHUIO CBOWCTB
BELIECTB, yYEOHOT O MPOEKTA); YMEHHsI yueOHOTO COTPYHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM ITO3HABATEILHOM U UCCIIEI0BATEIBCKOMN ACATEIBHOCTHU IIPU PELICHUN
BO3HUKAIOIIKUX MpoOJieM Ha OCHOBE yuyéTa OOLIMX HMHTEPECOB M COIIACOBAHUS
no3uuil (00CyxaeHus, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD), KOOPJIMWHAIUSI
COBMECTHBIX [JCUCTBUM, OIpPEACICHUE KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHHUE CAMOCTOSTENBHO ONPENEATh LEIH ACSITENbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesATEeIbHOCTb, BBIOUpaTh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI PElICHUs YYEOHBIX U
MO3HABATENIbHBIX 33J]a4, CaMOCTOATENbHO COCTaBJSATh WM KOPPEKTUPOBATH
IPEUIOKEHHBIM  AJTOPUTM JEUCTBUM MPU BBINOJHEHUUA 33aJaHUNA C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIHIECTBAX W PEAKIMIX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O pE3yJibTaTa 3asBJICHHOW IIEJIH, YMEHHE
MCIT0JIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33/1aHUN.



INPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTEIBHOIO

COJIEp)KaHMs, YCTAHOBJIEHHOTO JaHHOW (QenepanbHO pabouelt mporpamMmon,
BBIJICISIIOT: OCBOCHHBIC OOYYalOIIMMMCS HAay4dHbIC 3HAHMS, YMEHUS U CIOCOOBI
NeWcTBUM, cnenduyeckue s TpeAMETHOH obsacTh  «XHUMHS», BHUJIBI
JNESATEIbHOCTH IO  TOJYYEHUIO HOBOIO  3HAHUA, €ro HHTEPIPETalNH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHIX.

K xoHiy o0yuenus B 8 kiacce mpeIMeTHBIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

*  PpacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSTUH: aTOM, MOJIEKYJA,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIJIbHAST aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10J1s1 XUMUYECKOIO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAHHE, COJIb, J3JEKTPOOTPHULATEIBHOCTh, CTECIICHb
OKHUCJICHUS, XMMHUYECKasi peakius, KIacCHU(pUKALM PEeaKIUil: peakiuu
COCAVMHEHUS, pEaKIUU pa3JI0XKEHUs, PEAKUUMU 3aMEUICHUs, PEaKUuu
oOMeHa, PK30- U DHIOTEPMHUUECKUE PEAKIUH, TEIIOBOM 3PEeKT peakinu,
AJIPO aTOMa, DJIEKTPOHHBIN CII0I aTOMa, aTOMHasi OpOUTab, paJANyC aToMa,
XUMHYECKasl CBSA3b, MOJSPHAS W HEMOJISIpHAs KOBAJEHTHAs CBS3b, HOHHAS
CBSI3b, MOH, KaTUOH, aHHWOH, pPAacTBOpP, MAacCOBas JOJISI BEIIECTBA
(TporeHTHAs KOHIIGHTPAIlKs) B PaCTBOPE;

*  WUIKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHSITUHA U
IPUMEHSTh 3TH NOHSATHUSA MPY ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;

« HCMOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsi COCTaBjieHUs (opMy
BEIIECTB U YPABHECHUN XHUMUYECKUX PEAKIUIA;

« ONpEeNeNsATh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENCHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApPHBIX  COCIUHEHMUSX,
MIPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIACCY COECIMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHass W WOHHAasA) B
HEOPraHUYECKUX COCIUHEHHUSX;

- packpeiBaTh cmbica Ilepuomuueckoro 3akona J[. M. Menpaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX DBJIEMEHTOB OT WX MoJiokeHusi B llepuoauueckoil cucreme,
3aKOHOB  COXPaHEHMSI MacChbl  BEUIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHs, 3aKOHa ABOTrapo;

- ONHUCBHIBATH W XapakTepuzoBaTh Tabmuunyio Gopmy Ilepuogndeckoit
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3jIuyaTh IIOHATUS «TJIaBHasd



noarpynna (A-rpynna)» u «mobounas noarpynna (b-rpynma)y», mansie u
00JbIIME MEPUObl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE MMEIOTCS B
tabmuue «llepmonnyeckas cucrtema xumuuyeckux osnemeHtoB J[. U
MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUSI aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij A1pa, o0IIee YUCIIO FIEKTPOHOB U
pacnpeesIeHue UX MO0 IEKTPOHHBIM CII0SIM);

*  KJIAcCU(UIIMPOBATH XUMHYECKHE DJIEMEHTHI, HEOPTraHMUECKHE BEIIECTBA,
XUMHUYECKHE PEAKIUM ([0 YUCIY M COCTaBy YYaCTBYIOLIUX B peakUuu
BEIIECTB, 110 TEIIOBOMY 3D PeKTy);

+  XapakTepu3oBaTh (ONMHUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPXKAAsl ONMMCAHNUE PUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

 IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IPOTEKAHHUsS XHWMHYECKUX IIPEBpAlICHUN B
Pa3IMYHBIX YCIOBUSAX;

*  BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIEeMEHTa 1O (opMyJie COEIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, POBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHAYECKON PEAKLINH;

* I[PUMEHATH OCHOBHBIE ONIEPALIMM MBICIUTEIBHON AEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIEeHHE, CHUCTEeMAaTH3allHMio, KIacCU(UKAIINIO,
BBISIBJICHUE NPUYUHHO--CJIEACTBEHHBIX CBS3€M — Il M3YyYEHHs CBOMCTB
BELIECTB M XHMMHMYECKHUX PpEAKUUH, €CTECTBEHHO-HAyYHbIE METObI
NO3HaHUsI — HAOJOJIEHUE, U3MEpPEHHE, MOJEIMPOBAHHUE, SKCIEPUMEHT
(peaJIbHBIM 1 MBICIICHHBIN );

+  CJIeIOBaTh IPAaBUJIaM IOJIb30BAHUSI XUMUYECKOM TIOCY10H U 1TaOOPaTOPHBIM
o0opyqoBaHMEM, a TakKe IMpaBuUjiaM oOOpalleHusi C BEIEeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMUA 110 BBINOJHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OMBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(BomopoJia M KHUCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM JOJIE pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOIAUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACHO3HABAHHUIO PACTBOPOB WIEIOYEN U
KHCJIOT C TOMOIIbIO HHANKATOPOB (JIakMycC, (heHon(pTanent, METUIIOPaHK U
JpyTHE).

K xoniy oOyuyeHus B 9 kJiacce npeaMeTHble pe3yabTaThl Ha 06a30BOM YpPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

* packpbpIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TOHATHI: XWMHUYECKHI

AJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHOH, AaHHOH, IPOCTOE BELIECTBO,



CJI0’KHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas PeaKius, XUMUYECKasi CBsI3b, TEIIOBON APeKT
peakiMu, MOJIb, MOJSIpHBIA  00BEM,  pacTBOpP,  DIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, AIEKTPOJUTHYECKAS] IUCCOLMAIMS, PEAKIMH HOHHOTO
oOMeHa, KaTanu3aTop, XHMMHYECKOE paBHOBECHE, OOpaTuMble H
HeoOpaTUMbIe pEaKIMK, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIIUH,
OKHUCJIHUTEINb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE, AJNIOTPOIIHUS,
aM(OTEPHOCTB, XUMHYECKast CBSI3b (xoBaJIeHTHAa, HMOHHAs,
MeTaJUIMYeCcKas ), KpUCTAIUTNYECKAsl PEIIETKA, KOPPO3Us METAILIOB, CILJIABbI,
CKOPOCTh XMMHUYECKOW peakluu, MPeeIbHO JOMyCTUMAas KOHIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHIATHH H
MIPUMEHSThH ATU TOHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAIICHUIA;
HCIIOJB30BaTh XMUMHUYECKYIO0 CHUMBOJUKY JUISI COCTaBJeHUS (Hopmy
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

OTPENIEIIATh BAJICHTHOCTh U CTEIICHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTAaBa, MPUHAMIEKHOCTh BEIIECTB K
onpenenEHHOMY KJacCy COCAMHEHHM 1Mo (opMyiaM, BUJ XUMHYECKOU
CBs3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA 10 XUMHUYECKOW (opmyJsie, XapakTep cpeabl B
BOJHBIX PACTBOpAaX HEOPTraHUYECKUX COCAMHEHUW, THUI KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIca [lepumommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIMKChIBAaTh M XapaKTEPU30BaTh
tabnuunyto popmy Ileprognueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «moOodHas
noarpynmna (b-rpynma)», Manble W OoJibIIME TEPUOJABI, COOTHOCHUTH
0003HaYEHUs1, KOTOPbIE UMEIOTCS B IEPUOIUYECKON TaOIuIIe, C YUCTOBBIMU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oOIiee YHCIO dJICKTPOHOB U pACIpeNeieHHe UX IO
AIIEKTPOHHBIM CIIOSIM), OOBACHSITH 00IIHME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCJAMHEHUW B Mpelesiax MajbIX MEPHUOJ0B U
[JIABHBIX MOJATPYIM C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUITMPOBATh XMUMHUYECKUE DJIEMEHTBI, HEOPTAaHMYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy W COCTaBy YYacTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIUIOBOMY 3G (EeKTy, M0 U3MEHEHUIO CTEeTIEHEH OKHUCIICHUS
XUMUYECKUX 3JIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOIIME MU CHEHUPUYECKHE XUMHUYECKHE
CBOMCTBA TIPOCTBIX W CIOXXHBIX BEIIECTB, TMOATBEPXkIas OIMCAHUE



MpUMEPAMHU MOJIEKYJISIPHBIX W MOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUA AJIEKTPOJUTHYECKOM JUCCOLMALUM  KHUCIIOT,
IIEJI0YEH U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHMS peakIui, TMOJATBEPKIAIOIIMX CYIIECTBOBAHHE
TEHETUYECKOU CBSI3M MEXK/Y BEIIECTBAMU PA3JIUYHBIX KIJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBHUTEIBHBIX — PEaKITHit
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca STUX PeaKiuii;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHWSI,
BO3MOYKHOCTH TPOTEKAHUS XHMHYCCKUX TIPEBPAIICHUA B Pa3THMYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIONI0 XHMHYECKOTO JJIeMeHTa Mo ¢opMmylie COeIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TIO YPABHEHUIO
XUMUYECKOMN peaKInu;

coOr01aTh TIpaBuJia MOIL30BAHMS XUMUYECKON TTOCYI0N U TAOOpaTOPHBIM
obopynoBaHuEM, a TakKe INpaBuWjia oOpalieHuss C BellecTBaMU B
COOTBETCTBUM C HWHCTPYKIUSIMA 110 BBIMIOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB IO MOJIYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(amMmaka u yrieKkucioro rasa);

MIPOBOJIUTH PEAKITUH, TIOITBEPKTAFOIITIEC KAYECTBEHHBIN COCTaB Pa3TMIHBIX
BCIIIECTB: PACIIO3HABATh OMBITHBIM TYTEM XJIOPUA-, OpOMHI-, WOIWI-,
kapOonart-, (ocdar-, cunukar-, cynbdar-, TUIAPOKCUA-HUOHBI, KATHOHBI
aMMOHHUSI U HMOHBI WM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

IPUMEHSITH OCHOBHBIC OIEPAIIMH MBICIIMTEIIBHOMN ICSITEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O000OIICHHE, CHCTEeMAaTU3aIuI0,  BBISBICHHE
MPUYMHHOCEACTBEHHBIX CBS3€H — I W3Y4YCHUS CBOMCTB BEIICCTB H
XUMUYCCKUX PEaKIHUi, €CTECTBEHHO-HAYYHBIC METOJABI TIO3HAHHS —
HaOMIOZICHUE, W3MEpPEHUEe, MOJEIMPOBAaHUE, SKCIEPUMEHT (peallbHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHue pa3iesioB u KonTposabubie IIpakTHyeckue JuieKTpOHHbIE (LU poBbIE)
n/n TeM IPOrpaMMbl padoThI padoTshI o0pa3oBaTe/bHbIE Pecypchl
Bcero
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumusi — BaXkHas 00J1acTh
11 CCT@CTBOE}H&HE/I?[ u 5 0 )
MPAKTUYCCKOU ACATCIIbHOCTU Bu6ImmoTexa HOK
Heroseka https://m.edsoo.ru/7f41837c
BemmecTBa n XuMuueckue bubnuoreka [IOK
1.2 15 1 0 .
peakuuu https://m.edsoo.ru/7f41837c
20
Hroro no pazneny
Pa3nea 2. Baxkneiimme npeacTaBuTe/ Il HEOPraHUYECKHUX BeleCTB
21 Boznyx. Kucnopon. [Tousatue 5 0 1 bu6nuoreka [IOK
' 00 okcuIax https://m.edso00.ru/7f41837c
99 Bonopon.Ilonsitue o kucnorax 8 0 1 bubmuoreka [JOK

" COJIIX

https://m.edsoo.ru/7f41837¢c
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53 Bona. PactBopsl. [Torstue 06 5 1 bu6nuoreka [IOK
' OCHOBAHMAX https://m.edso00.ru/7f41837c
24 OcCHOBHBIE KJ1acChl 11 1 bu6nuoreka [IOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
30
Hroro no pazneny

aTOMOB. XHMHYecKas CBA3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbBIE Pe€aKIuu

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx iemeHToB [I. U. MenaeneeBa. CTpoeHue

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
31 XUMHYECKHX 3ieMeHToB JI. U ! 0
M JE o bubmmoteka [IOK
CHJCIIC-CBA. LTPOCHUE aToMa https://m.eds00.ru/7f41837c
XuMHUY€ecKas CBA3b.
3.2 OKHUCINUTETBHO- 8 1 BuGmmotexa LIOK
BOCCTAHOBHUTEJBHBIE PEAKIUN https://m.edso0.ru/7f41837c
15 bubmmorexa [JOK
Toro o paszeny https://m.edso0.ru/7f41837c
3 1 bubmorexa [JOK
PesepBHOE BpeMs https://m.edso00.ru/7f41837c
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OBIIEE KOJIMYECTBO YACOB I1O

[IPOTPAMME 68 6
9 KIIACC
DJIEeKTPOHHbIE
KosmmuecTBo yacos
(uudpossbie)
oOpa3oBaTeJibHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Kontpoabubie | IlpakTuueckue pecypesl
Nen/m | TTPOTPAMMbI paGoThI paGoThI
Bcero
Pa3nen 1. BemecTBO 1 XMMHYecKHe peaKIun
[ToBTOpenue u yriuyonenue 3HaHUN bubnnorexka [JOK
11 5 1 0 ]
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnuoteka [JOK
' peakiui https://m.eds00.ru/7f41a636
L3 DNEKTPOIUTHYECKAs JUCCOLUALIM. g . . Bu6morexa [IOK
' XUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
17

Hroro no paszneny
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Pa3gen 2. HemeTa/JILI M X CO€TUHEHU ST

21 OO61as xapakTeprucTHKa XUMUYECKUX 4 bubmmoreka [JOK
' sneMeHTOoB VIIA-rpynnbl. ["anorenst https://m.edso00.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 BuGnuotexa LIOK
COCHUHCHUA https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
2.3 aneMeHTOoB VA-Tpymimsl. A30T, pochop u ux 7 Bubmorexa [IOK
coCMHCHAA https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yriaepoa u KpeMHUi 8 Bubmuotexa LIOK
M UX COCHMHCHUA https://m.edsoo.ru/7f41a636
25
Hroro no pasneny
Pa3zpnen 3. MeTanibl 1 MX COeIMHEHUS
31 4 bubmuoreka [{OK

OO011KMe CBOMCTBA METAJLIOB

https://m.edsoo.ru/7f41a636
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3.2 16 bubnunoreka LIOK
BakHEHIIME METAILIBI M MX COCAUHEHUS https://m.eds00.ru/7f41a636
20
Uroro no pazneny
Pasnen 4. Xumus u okpyxaiomas cpeaa
41 3 bubnunoreka LIOK
BelmecTsa ¥ MaTepuaisl B )KU3HHA Y€I0OBEKA https://m.edsoo.ru/7f41a636
3
Hroro no pazneny
3 bubmmoteka IIOK
PesepBHOE BpeMst https://m.eds00.ru/7f41a636
68
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne

Tema ypoka

KoanuecTBo 4acoB
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n/n JIeKTPOHHbIE
Kourposbnublie | IIpakTtudyeckue | mudgpoBbie
Bceero padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
1 [Ipenmer xumuu. Posib XMUMHUU B KU3HU 1 0 0 bubnuorexa [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 0 0 https://m.edsoo.ru/ff0d227e
[TpakTruyeckas pabora Ne 1 «IIpaBuiia paboTs
3 B J1a0OpaTopuu 1 MpuEMBI 00paleHus ¢ 1 0 1 Bu6nuorexa LIOK
1a00paTOPHBIM 000PYIOBAaHUEM https://m.edsoo.ru/ff0d23dc
4 Uucteie BemecTBa U cMech. CIocoObl 1 0 0 bu6nmoreka [JOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
. HpaKTE/IHGCKaSI paborta Ne 2 «Pa3znenenue N . . . BuGmorexa LIOK
cMmecel (Ha mpuMepe OYMCTKY MTOBAPEHHO https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 ATOMEL i MOCKYIIEL 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 0 0 bubnmuorexa [JOK

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8
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bubmuoreka [JOK

8 .
TIpocThIe H CIOKHBIE BEIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE bubnmoreka [JOK
https://m.edsoo0.ru/ff0d2d50
o | ST T, e
i PMYIa. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX AJIEMEHTOB
n OTtHocuTenbHas aTOMHAs Macca. Bu6moreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO 3JIEMEHTA B bu6mmoreka [IOK
COEMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnb. Monsphas bubnuotexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
» ®dusnueckue 1 XUMHUYECKHUE SIBJICHUS. Bu6miorexa IIOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yclIoBUS MPOTEKAHUS] XUMHUUECKHUX bubnuoreka [IOK
peaxkuuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. Bu6miorexa IIOK
XHUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
17 Beruuciienus KoJndecTBa, MacChl BEIIECTBA 1O bubnmuorexa [JOK

YPAaBHEHUSM XUMUYECKUX PEaKLUU

https://m.edsoo.ru/ff0d5708
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Knaccudukanuss XUMHUYECKUX PeaKIIHii

bu6mmoreka [IOK

18 (coenuHeHus, pa3ioKeHHs, 3aMELICHUS, https://m.edsoo.ru/ff0d3f34
obmena) o '
M. B. JIoMOHOCOB — y4€HBIMAHIIUKIIONEINUCT.

19 O0001Ienne U cucTeEMaTH3alNsl 3HAHAN Enbmiorexa IOK

https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padora Nel no teme «BemectBa bubnuorexa [IOK
Y XMMHYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bozmyx — cmech razos. Coctas Bo3ayxa. BuGmorexa [IOK

21
Kuciiopo — 3JIeMeHT | IPOCTOE BEMIECTRO. https://m.edsoo.ru/ff0d448e
O3o0H
dusnyeckue 1 XUMUYECKHE CBOMCTBA
KHCIIOpoaa (peaKkIny OKUCIIEHNS, TOPEHNE).

22 posa (peakil P ) bubmuorexa [JOK
[TonsTne 06 oxcnmax https://m.edsoo.ru/ff0d4614
CriocoObI MOTy4eHUs KHCIOPO/Ia B
71a00paTOpHUH U IIPOMBIIIIEHHOCTH.

23 PATOpHH H TIp Bummorexa [IOK
Ipnmenenue kucnopona https://m.edsoo.ru/ff0d497a
TennoBoit 3 PeKT XUMUIECKOHN peaKInu,

24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,

9K30- U SHAOTCPMHUUYCCKUX PCAKIUAX

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790
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TorumBo (HedTh, yroiab U METaH).

bubmuorexa [JOK

25 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4cda
IpeIoTBpaILEH s T '
[IpakTuueckas padora Ne 3 o reme

26 «[lony4yenue u cobupanue KMUCI0poaa, Butmorexa LIOK
H3Y4CHHE €TO CBOHCTB) https://m.edsoo.ru/ff0d4ae2
Bonopon — sneMeHT 1 IpocToe BEIECTBO. Bu6suorexa [JOK

27 Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0

28 ®du3nvecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 bubnmorexa LIOK
TMoHSTHE 0 KHCIOTAX M CONSX https://m.edsoo0.ru/ff0d50d2

30 CriocoOsI MoJTydeHHs BOJIOPOa B TabopaTopuu Eggggﬁ:{ﬁ)gﬁﬁfo daddo
[IpakTuueckas padbora Ne 4 o Teme

31 «[Tomy4yenne u coOupanue BOJIOPOIa, Egggﬁ;fg;ggﬁfommz
W3YyYEHHUE €r0 CBOMCTB) T '

32 Mosmsipabiii 00b€M ra3oB. 3aK0H ABOTaIPO bubnuotexa [JOK

https://m.edsoo.ru/ff0d542e
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Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

bu6mmoreka [IOK

33 rasza 1o ero I/ISBGCT{IOMY KOJIMYECTBY https://m.edsoo.ru/ffod55a0
BEIIECTBA WIIH 00BEMY
Brruncnenus o0bEMOB ra3oB 10 YpaBHEHUIO
34 €aKIMH Ha OCHOBE 3aKOHA 06Léz/III){LIX Enbmorexa IOK
peaKtit Ha https://m.eds00.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 dusnueckre U XUMHUYECKUE CBOMCTBA BOJIBI Bubmiorexa IJOK
A https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36 CocraB ocHoBanwuii. [ToHsTHE 00 MHIUKATOpPAX https://m.edsoo.ru/ffod59e2
Boja kxak pactBopurens. HacwlmenHsle u
37 He}ilacm epHHBIe paCTBO Bl MaI:::OBaﬂ o1 bubmorexa [JOK
mn p PBI. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
IIpaxtrueckas padora Ne 5 mo teme
38 «l?l I/IFOTOBJ'IGHII/:G aCTBOPOB C OIPEIeIEHHOMN Bubmuorexa HOK
P N . p p pel https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIECTBAY
KonTponbnas padora Ne2 o teme Bu6miorexa [JOK
3 «Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KjIacCupUKaIs, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenue u XuMu4ecKue CBOMCTBA
yd Bu6nuoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS,

bub6nmoreka [IOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 bubmuorexa [JOK
[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKJIATypa, CocoObl bubnuorexa [JOK
46 o
MOJYyYEHUS, XUMUUYECKUE CBOWCTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
«OCHOBHBIGV KJIACChl HEOPTraHUYECKUX Bubnorexa [TOK
COCHAUHCHUI https://m.edsoo.ru/00ad9b7c
I'eneTnueckas CBSI3b  MEXAY  KJaccamu bu6mmorexa [IOK
48 .
HEOPraHWYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
49 bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.edsoo.ru/00ad9cb2
50 Kontponbnas padota Ne3 o teme "OcHOBHBIE bubnmnoreka [JOK

KJIACChl HEOPTaHUYECKUX COEAMHEHMIT"

https://m.edsoo.ru/00ad9ela
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9 KJIACC

KoauuecTBO 4acoB

JJIeKTPOHHbIE
uudposeie
Ne KourpoJubnbie | IIpakTHyeckue o0pazosaTeibubIe
n/n padoTbI padoThI pecypeel

Tema ypoka Bcero
[Tepuoanueckuii 3axoH. [lepuoanueckas
cucTeMa Xummudeckux anemeHTos 1. U.

1 Meriereesa 1 0 0 bu6mmoreka [IOK

A https://m.edsoo.ru/00adb59

3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB

2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 0 0 Bubniorexa [IOK
TICpHOOB https://m.edsoo.ru/00adb6b6
Krnaccudukanusa u HoMeHKIaTypa bubnnoreka [JOK

3 1 0 0
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buiel XuMHu4ueckoil CBSA3U U TUIIHI bu6mmoreka [IOK

4 . 1 0 0
KPUCTAITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonrtponsHast padora Nel mo reme

5 «IToBTOpeHnue u yriyOneHue 3HaHUA 1 1 0
OCHOBHBIX pa3/ieNIoB Kypca 8 Kjacca»
Knaccupukanuss XMMHUYECKUX peakIHui o bubnuoreka [IOK

6 1 0 0
pa3TAYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0
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IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuunu.

7 TToHsTHEe 0 TOMOTr€HHEBIX U I'€TEPOrEHHBIX
p bubmuoreka [JOK
peaKnuiax https://m.edsoo.ru/00adbe9a
[ToHsiTHE O XMMHUYECKOM PaBHOBECHH.
8 ®aKTOpBbl, BIUSIIOIIAE HA CKOPOCTh
XUMHUYECKOUN PEAKIIUA U IIOJI0KEHUE
peakl bubmuorexa [JOK
XUMHHCCKOTO paBHOBCCHA https://m.edsoo.ru/00adc28c
o OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU Bu6uorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopust 3AEKTPOTUTUYECKON AUCCOLUALIIH. Bu6nuorexa LIOK
CubHbIE U C1a0bIe SJICKTPOJINTHI https://m.edsoolru/OOadchS
11 bubmuorexa [JOK
VIoHHBIe ypaBHEHUS PeaKIyiii https://m.edsoo.ru/00add448
XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B
12 BETE II TaBJICHUM JIEKTPOJIMTUYECKON
CBETE MPEJC e 00 211eKTpo €CKO Bu6mmorexa IJOK
JUCCOLIAINU https://m.edsoo.ru/00add5d8
XMUMHYECKHE CBOMCTBA COJIEHU B CBETE
13 IpeJCTaBICHUN 00 IIEKTPOTUTHUECKON

JAUCCoalu

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2
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bu6mmoreka [IOK

14 )
[loHsITHE O THAPOTH3E Coeit https://m.edsoo.ru/00add9d4

15 bubmuorexa [JOK
0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.edso0.ru/00addd12
[IpakTuyeckas padora Ne 1. «Permenune bubnuoreka [IOK

16 .
AKCIEPUMEHTAIBHBIX 3a7a4) https://m.edsoo.ru/00addbfa
Kontponsnast padora Ne2 o reme

17 «DNEKTPOJIUTHYECKAS TUCCOLTAALIHSL. Bu6muorexa LIOK
XHMUYECKHUE PEAKLHH B PACTBOPAX» https://m.edsoo.ru/00addec0

8 OO01mas xapakTepuCcTHKa TaJIOr€HOB. Bu6miorexa [[OK
XHUMHUYECKHE CBOKCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CosisiHast KHCIIOTA,

19 XUMUYECKHE CBOWCTBA, MOJTYUYEHUE,
[pUMEHEHNE bu6mmorexa [IOK

https://m.edsoo.ru/00ade104
20 [IpakTuueckas padora Ne 2 o reme Bubmorexa [TOK

((HOJ'IyLICHI/IC COJITHOM KHCJIOTBI, U3YUYCHUC et

https://m.edso0.ru/00ade348

CBOUCTBY»
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Brraucnenus no YpaBHCHHUAM XUMHUYCCKUX

21 peaxiuii, eciu OJUH U3 PEareHToB J1aH B BuGmiorexa LIOK
n30bITKE https://m.eds00.ru/00ade488
2 OO61mas xapakTepuCTHKA 3JIEMEHTOB Bu6mnorexa LIOK
https://m.edsoo.ru/00ade64a
VIArpynmsl
AJI0TpONTHBIE MOJU(DUKAIIUN CEPBHI.
23 Haxoxcp SHHE ce I)III I/Iq;é c:e I/IHGII){I/Iﬁ B bubmorexa OK
A P EI https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHEe CBOICTBA cephbl
24 CepoBoaopoj, cTpoeHue, Pu3ndecKue u bubnnoreka [JOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunsl cepol. CepHas KHCIOTa, GU3HUECKUE bubnuotexa [JOK
Y XMMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 MPOMBIIIUIEHHOTO CII0C00a MOJTyYeHUs CEPHOM
KHCIIOTBI. XI/IUMI/I‘ICCKOG 3arpsi3HEHUE Bu6mmorexa IJOK
OKPYKAFOIIEH CPeJIbl COSTMHCHUSIMU CEPhI https://m.edsoo.ru/00adec8a
97 Brrunciienne MaccoBoil 40JIM BBIXOJA bubnuorexa [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa dJIEMEHTOB
28 VArpynnsl. A30T, pacipoCTpaHEHHUE B

npupoje, GU3NYECKUEe U XUMUIECKHE
CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adeeab
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AMMI/IaK, €ro (bnmqecm/le U XUMHYECKHEC

bubmuorexa [JOK

29
CBOICTBA, MOJIy4YECHHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme

30 «HpOJI eHHE anfMHaKa U3Yy4eHHUE ero bubmorexa [JOK

i etk https://m.eds00.ru/00adf180
CBOICTBY»

31 A3OTHas KHCIOTa, e€ Ppusnueckue u bubnnorexa [HOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS
B KQ4€CTBE MUHEPAJIbHBIX YI0OPEHUH. bubnnoreka [JOK

32 .

XHUMHYECKOE 3arpsA3HEHNE OKPYKaOIIEeH https://m.edso0.ru/00adf518
CpeIIbl COSTMHECHUSIMHA a30Ta
®Pochop. Oxenn pocdopa (V) u pochopnas
33 I(I/ICJ'I(I())TE (bI/I3I/I§e((I:)KI/Ig) I/IpXI/I(lxdlzqec(II)(I/Ie(b ’ bubmorexa [JOK
L https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YEeHUE
Ucnonb3oBanue (ochaToB B KauecTBe
34 MUHEpaIbHBIX 3)6 3:-11/1171 3arpsisHEeHUE bubmorera [JOK
PAIILHBIX YAOOP - oarP https://m.edsoo.ru/00adfc20
IpUPOHOIL cpenbl hochaTtamu
35 VYrnepon, pacnpocTpaHEHUE B IPUPOJIE, bubnmnoreka [JOK

buznyeckue 1 XuMHUYECKHe CBONCTBA

https://m.edsoo.ru/00adfd9c
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Okcuapl yriaepojaa, ux pusndeckue u
XUMHUYECKUE CBOMCTBA. DKOJIOTHYECKUE

bu6mmoreka [IOK

36
po0JIeMBbI, CBSI3aHHBIC C OKCHUJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCI0Ta U € COTH bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 o reme
38 "[Momy4eHue YrIeKHCIoro Tasa. brbmorexa LIOK
https://m.edsoo.ru/00ae027e
KauecTBennas peakuust Ha kapOoHaT-HOH"
39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnuorexa [JOK
BEILECTBAX KAK O COEAMHEHUSIX YIilepoaa https://m.edsoo.ru/00ae054¢e
40 Kpemnwuii u ero coenuuenus bubmiorexa IJOK
https://m.edsoo.ru/00ae080a
a1 [Tpaktuyeckas padora Ne 5. Pemenue bubnnoreka [JOK
JKCIIEPUMEHTAJBHBIX 33/1a4 110 TEME https://m.edsoo.ru/00ae0bf2
«BaxHelnme HeMeTaTbl ¥ MX COSAMHEHUS
1 KonTtponbHast padora Ne3 o reme Bu6morexa [IOK
«BaxHelI1e HeMeTauIbl 1 X COSTUHEHUS) https://m.edsoo.ru/00ae0el8
OO0mas XxapakTepuCcTUKa XUMHIECKIX
43 3JIEMEHTOB — METaJIOB. MeTayumueckas bubnmoreka [JOK

CBsA3b U METAJINIMYECKAasA KPUCTATLIMUCCKAA
pemérka. Pu3nyecKne CBOMCTBA METAIIIIOB

https://m.edso0.ru/00ae103e
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XMMHYECKUE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMHUYECKUH Psiji HAIlPsHKEHUN Bu6muorexa LIOK
METAJLIoB https://m.eds00.ru/00ae1156
OO0mue crnocoObl MOTYYEHUST METAJLIOB.
45 CrutaBbl. Berauciienus mo ypaBHEHUSAM
XUMUYECKHUX PEaKIUi, €CIIH OJIUH U3 BuGmuorexa LJOK
PCarcHIoB COACPAKHUT IIPUMECH https://m.eds00.ru/00ae1156
46 [TonsaTue o KOppoO3Un METAIIIOB bubmorera [JOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [emowmere meTanb https://m.edsoo.ru/00ae14b2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U KAJIUS bubmorexa OK
g AP a p https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — KAJIbLIUU U bubnuotexa [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 bubmuorexa [JOK
BakHeiiIHe coeIuHEHNS KATbIIs https://m.edso00.ru/00ae15e8
51 O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
50 bubnmoreka [JOK
JKECTKOCTB BOZIBI U CIIOCOOBI €€ YCTpaHEHUs https://m.eds00.ru/00ae1886
53 [Ipaktuueckas padota Ne 6 o Teme bubnuotexa [JOK
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"YKécTkocTh BOJBI U METO/BI €€ yCTpaHEeHUs"

https://m.edsoo.ru/00aelae8

54 P — bubmuorexa [JOK
https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U THIPOKCHIA bubmorexa LHOK
P A P A https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneszo
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, TuApOKCU bl 1 conn xenesa (1) n bubnnoreka [JOK
xenesa (I10) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
IIpaktrueckas padora Ne 7. Pemenne
59 BKIZ:HG I/IMeHTaJIr;HHX 3a7a4 10 TEME bubmorexa [JOK
p . https://m.edsoo.ru/00ae3de8
«Baxknennne MeTaIbl M UX COEIUHEHUS»
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
peaxIuii, eCIu OJUH U3 PEareHTOB JIaH B
60 M30BITKE UK COJICPKUT TIPUMECH. BH6J_IH0TeKa [OK
Brramcinenns MaccoBOM JIOJIM BEIXOJIA https://m.eds00.ru/00ae1 750
MPOJIYKTa PEaKIIUH
61 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
KonTtponbHas padora Ne4 o reme
62 «Baxuelnme MeTayibl U UX COCTUHEHUS))
63 BemectBa 1 maTepuaisl B IOBCEIHEBHOM bubnnorexka [HOK

KHU3HHU YCIOBCKaA

https://m.edso0.ru/00ae3f50
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64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOILEeH 1 bubnmoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MuM B peIIEHUH SKOJIOTHUYECKHUX 1 bubnuoreka [IOK
npooaeM https://m.eds00.ru/00ae4270
66 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 1 bu6mmoreka [IOK
Kypcy https://m.edso0.ru/00ae0d0a
bubmuorexa [JOK
67 Hrorosas KOHTpOILHAA padoTa . https://m.edsoo.ru/00adb33c
bu6nmoreka [JOK
68 Hosropetne . https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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Hopmbl oieHUBaHus Y4e0HOT0 npeaMera « XuMMsD)

1. OueHka yCTHOIO OTBeTA.
1.1. OtmeTka «5» CTaBUTCS, €CJIM O0YyJArOIUNUCS: AT MOTHBIN
Y MIPAaBUJIbHBIA OTBET HA OCHOBAHUM U3YUYECHHBIX TEOPHIA;
W3JI0KHWIJI MaTE€pUall B ONPEACIICHHON JIOTHYECKOM
II0CJIEJOBATCIBHOCTH.
1.2. OtMmetka «4» CTaBUTCS, €CIIM 00YJArOIITUICS: JaJT TOTHBINA
Y TIPABUJIbHBIA OTBET HA OCHOBAHMM M3YUYCHHBIX TEOPHI;
W3JI0KHWIJI MaTepUall B ONPEICIICHHOM
MOCJICOBATEIILHOCTH;

JOMYCTHJI 2—3 HECYILECTBEHHBIX OIIMOKU, UCIPABICHHBIX MO TPEOOBAHUIO
YUUTEIIS WIN Jaj] HETIOJHBIA U HEYETKUN OTBET.

1.3. Otmetka «3» CTaBUTCS, €CIIM O0yJarOITUUCS: AT TOJTHBIN
OTBET, HO JIOITYCTUJI CYIIIECTBEHHYIO OIMUOKY MJIK OTBET

HETIOJIHBIN, IIOCTPOEH HECBA3HO.
1.4. OtmeTka «2» CTaBUTCS, €CJIM OOyJarOIIUICS: TTOKa3ajl
HEMOHMMAaHUE OCHOBHOTO COJICPaHUsI yueOHOTO MaTEPHIIa;

JOMYCTUJ CYIIECTBEHHbIE OIIMOKH, KOTOpbIE HE CMOI HUCHpPaBUTh MpHU
HABOJAIINX BOIPOCAX YUUTEIIS.



2. OuneHKa yMeHHMH pelmiaTh 321244

2.1. Ormetka «5» cTaBUTCS, €CIU: B JIOTHYECKOM

pacCyXJIeHUU U PEIICHUU HET OIIMOOK; 3a7a4a pelieHa

palMOHAIIBHBIM CIIOCOOOM.

2.2. OtMmeTKa «4» CTaBUTCS, €CJIU: B JIOTHYECKOM PACCYXKJIECHUU U PELICHUN
HET CYIIECTBEHHBIX OMINOOK, MPU ATOM 3aja4a perieHa, Ho

HEpalMOHAJIBHBIM CIIOCOOOM; IOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX

OIIHOOK.

2.3. OrmeTtka «3» CTaBUTC:, CCJIIN: B JIOTHYCCKOM PACCYKACHHUU HCT
CyImICCTBCHHBIX OIHI/I6OK; AOITYCKAaCTCs CYHICCTBCHHAsA oImroOKa B

MaTeMaTHYECKUX pacyeTax.

2.4. OTMeTKa «2» CTaBHUTCA, €CIIM: UMEIOTCSl CYIIECTBEHHBIC OIIMOKH B
JIOTUYECKOM PACCYKICHUU U pelicHUU. 3. OleHKa IKCIePUMEHTAJIbHbIX
yMEHUM

3.1. Otmetka «5» cTaBHUTCS, €CIIU:

paboTa BBINOJHEHAa MOJHOCTHIO. CenaHbl NpaBUIIbHBIE HAONIONEHUS U
BBIBOJIbI, SKCIIEPUMEHT OCYUIECTBJIIEH IO IJIaHy, C YYETOM TEXHUKH
0€30MacHOCTH U MpaBHJI pabOTHI C BEIIECTBAMHU U NPHOOpaMH; TPOSBIECHbI
OpraHM3aIMOHHO-TPYJOBbIE YMEHUs (TMOAAEpKUBACTCS YHCTOTa pabodero

MCCTAa, HOPAJ0K Ha CTOJIC, 9KOHOMHO HUCIIOJIB3YIOTCA peaKTI/IBI)I).

3.2. Ot™MeTKa «4» CTaBUTCS, SCIIN:

pa60Ta BBIIIOJIHCHA, CACTIAaHbI IIPABHUJIBHBIC Ha6J'HOI[eHI/I${ U BBIBO/JBbI,
OKCIICPUMCHT BBIIIOJIHCH HCIIOJIHO HJIN Ha6J'IIOI[aIOTC$I HCCYIICCTBCHHBIC

OIMOKHU B pabOTe C BEIIECTBAMU U TPUOOPAMH.



3.3. Ormetka «3» CTaBHUTCA, CCJIIM. OTBCT HGHOHHLIﬁ, pa60Ta BBIITOJIHCHA
IMpaBUJIbHO HC MCHEC YCM HAIIOJIOBUHY,

JOMYIIIEHA CYIIECTBEHHAs OIMOKa (B XOJI€ IKCIIEPUMEHTA, B 00bSICHEHUH, B
odpopmaenuu padotsl, o Th npu pabote ¢ BemecTBaMu 1 MpUdbOpamu),

KOTOPYIO 00YYaIOIIUIICS UCTIPABIISIET IO TPEOOBAHUIO YUUTES.

3.4. OTMeTKa «2» CTaBHUTCS, €CIIU:

JOIYIIEHBI IBE UK O0JIee CYIIECTBEHHbIE OIMOKU B X0/1€ IKCIIEPUMEHTA, B
00bsicHeHuH, B opopmieHun paboTsl, 1o Th npu padoTe ¢ BenecTBaMu u
pudOpamu), KOTOPbIEC yUAIIUKUCS HE MOXKET UCTIPaBUTh. 4. OLeHKa yMeHUH

pelaTh IKCepuMeHTAJIbHbIE 32124l
4.1. Ormetka «5» cTaBUTCA, €CIH:. IUIaH

pelIeHus 3aJJa4u COCTaBJIEH MPaBUIBHO;

OCYILIECTBIJICH TI0I00P XUMHUYECKUX PEAKTHBOB U 00OPYAOBAHUS,
JTAHO ITOJIHOE OOBSICHEHHE U clieanbl BeIBOALL. 4.2. OTMeETKa
«4y cTaBUTCS, €CJIU: TIJIaH PEIICHUSI COCTABJICH MPABWIHHO;

OCYIIECTBJICH MOI00pP XUMHUYECKUX PEAKTHBOB U 000PYIOBAHMUS;

JOMYIICHO He 0oJiee NBYX HECYIIECTBEHHBIX OIMMOOK (B OOBSICHCHHH M
BBIBOJIAX).

4.3. OT™meTKa «3» CTaBUTCSI, €CITU: TIJIaH PEIICHUsI COCTABJICH MPABUIIBHO;
OCYILIECTBJICH TTOI00P XUMUYECKUX PEAKTUBOB U 000PYI0BaHUS; JOIYIIEHA
CyIIIECTBEHHAs OIMOKa B O0OBSICHEHUH U BBIBOJAX.

4.4, OTMeTKa «2» CTaBUTCS, €CJIU: IOMYIIEHBI IBE U 00Jiee OIIMOKU
(B TIaHE pEIIeHUs, B MOI00PEe XUMHYECKUX PEAaKTHUBOB U

o0opynoBaHus, B 00bSICHEHUH U BHIBOJIAX ).






