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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOI'O OOILIETO 0Opa30BaHUsl COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOHM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO
obmero odpazoBanus, npeacraBieHHbIX B PI'OC OO0, a takxke Ha OCHOBE (enepaabHOM
paboueil mporpaMMbl BOCHUTAaHUS M C Y4YETOM KOHIENIMU IMPENojiaBaHusi y4eOHOTo
npeaMeTa « XMMHUs» B 00pa3oBaTelIbHbIX opranuzanusax Poccuiickoit denepanuu.

[IporpaMma mo xumuu Ja€T MPEACTABICHUE O IENsAX, OOIel cTpaTerud oOydeHwus,
BOCIHUTAHUSA U Pa3BUTHs OOyUYaIOIIUXCS CPEACTBAMHU y4eOHOrO MpEAMETa, YCTaHABIMBACT
00s13aTeNbHOE MIPEAMETHOE COJIepKaHKe, MIPEAYCMaTPUBAET PACTIPEICIICHHE €ro Mo Kiiaccam
U CTPYKTYpUpPOBAaHHE IO pa3feinaM M TeMaM M[OporpaMMbl IO XUMHUHU, OIPEIEIAET
KOJIMYECTBEHHbIE W KAYECTBEHHBIE XApPAKTEPUCTUKH COAEP)KAHUSA, PEKOMEHAYEMYIO
MOCJIEI0BATEILHOCTh M3YUCHHUSI XUMUHU C YUYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€M, JJOTUKU y4eOHOTO MpoLiecca, BO3PACTHBIX OCOOEHHOCTEHN 00yUaronuxcs, onpeaenseT
BO3MOYKHOCTH TIPEIMETa JJIs peaju3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0Opa30BaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs, a TakKkKe
TpeOOBaHMI K pe3ynbTaTaM OOy4EeHHs XMMHHM Ha ypOBHE LeJed H3y4deHUs MpeameTa U
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIILHON AESATENBHOCTH OOYyYaroUmIErocs IO OCBOEHHUIO
y4eOHOTO COJIepKaHUSI.

3HaHWE XUMHHU CITY>KUT OCHOBOH 11 (JOPMUPOBAHUSI MUPOBO33PEHUS 00YHAIOIIETOCs, €ro
NPEACTABICHU O MaTepuaIbHOM E€IUHCTBE MHUpPA, BAXKHYIO POJb UrparoT (HOpMHpyEMbIE
XUMUEH NpPEICTaBIECHUS O B3aUMONPEBPALIEHUAX SHEPIMUM U 00 HBOJIIOLMU BEIIECTB B
IpPUPOAE, O MyTSAX PEUIEHUs INI00ANbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, THUIIEBOM W DKOJOTHMYECKOW O0e30macHOCTH, MpodsieM
3/1paBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peau3ali BO3MOXKHOCTEH JUIsi CaMOpa3BUTHS M (OPMHUPOBAHUS
KYJbTYPBI TUYHOCTH, €€ 0011el U HyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMUPOBAHNE MBIIIUICHHUS] U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaronmxcs,
HAaBBIKOB HMX CAMOCTOSITEILHOM  y4eOHOW  JACSITENbHOCTH, OKCIEPUMEHTAIBHBIX W
UCCIIEIOBATENIbCKUX YMEHUM, HEOOXOIUMBIX KaK B TIOBCEJIHEBHOW KU3HM, TaK U B
npodeCCUOHAIBHON JIeATEIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIETIOCTHOTO
B3IJISIa HAa EQUHCTBO MPUPOJBI M YEJIOBEKa, SABISIETCS OTBETCTBEHHBIM 3TalloM B
(GbOpMHPOBAHUU €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyYarouXcsi;

CrocoOCTBYET (OPMUPOBAHUIO IIECHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOH BKJIaJ B JKOJOTUYECKOE OOpa3oBaHUE
o0ydJaronmxcsi.



JlanHble HanpaBiieHHs] B OOYYEHMM XMMHHM OOECTIeUMBAIOTCS CIEUM(PUKON CoAep>KaHus
y4eOHOro MpeIMeTa, KOTOPBIM SABISIETCS MMENarorMyeckd aJanTHUPOBAHHBIM OTpaXEHUEM
0a30BOM HAYKH XMMUU Ha OTIPEJICTIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 001Iero oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOCHHE
00yJaroNuMMHUCs CHCTEMBI TICPBOHAYAIBHBIX TIOHATAA XHWMHH, OCHOB HEOPTaHHMYECKOU
XUMHUHU U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MTOHATUN OPraHUYECKON XUMHUH.

CtpykTypa coaepKaHusi MPOrpaMMbl MO XUMHUU CHOPMHUpPOBAHA HA OCHOBE CHCTEMHOIO
noaxoja kK e€ nuydenuto. ColiepxaHue CKIaAbIBAETCA U3 CUCTEMbl MOHSATUN O XUMUYECKOM
AJIEMEHTE W BEIECTBE M CHUCTEMBI MOHATHUI O XUMUYECKOW peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OPTaHU30BaHbI [0 MPUHIMITY MOCIEA0BATEILHOIO PA3BUTHS 3HAHUI HAa OCHOBE
TEOPETUYECKUX MPEJCTABICHUI pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepunoanueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— NPEJICTABIECHUN 00 3MEKTPOIUTUUECKON THUCCOLMALIMN BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE SMIUPUYECKH IOITYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, PAa3BUBAIOTCS TOCIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYTrOMY,
BBITIOJIHSASI PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSI U BO3MOKHOCTEM
MPAKTUYECKOTI0 MPUMEHEHUS U MOJYyUYCHUS U3Yy4aeMbIX BEILIECTB.

OcBoeHME MporpaMMbl O XHUMHHU CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XMMHUYECKON COCTABJISAIOUICH HAayYHOM KapTHUHBI MHUpPA B JIOTUKE €€ CUCTEMHOM IMPUPOIBI,
LEHHOCTHOTO OTHOIIEHHSI K HaydYHOMY 3HAHHMIO U METOJaM I03HaHus B Hayke. M3yueHue
XUMUU TPOUCXOAUT C MPUBJICUYECHUEM 3HAHUM M3 paHee U3YyUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii MUp», «bruonorus. 5—7 kmacce» U «dusuka. 7 Kimace».

[Ipu M3ydyeHUN XUMUHU TPOUCXOIUT (POPMUPOBAHNE 3HAHUIN OCHOB XUMHUUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'O E€CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YeJOBEKa M Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOTrO MpeaMeTa COCTOUT B
(GbopMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN — BaOXKHEUIIMX (HaKTOB, MOHATHI, 3aKOHOB U
TEOPETUUYECKUX TIOJIOKEHUM, JOCTYMHBIX O0OOOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa,
S3bIKAa HAyKW, B MPUOOIICHUH K HAyYHBIM METOJaM IO3HAHUS TPU H3YYCHUH BEIIECTB U
XUMUYECKUX peakiuid, B (HOPMUPOBAHMH W PA3BUTHH TO3HABATEIBHBIX YMEHHM U UX
NPUMEHEHUU B Y4YEOHO-TIO3HABATEIIbHOW M Yy4eOHO-UCCIIENOBATEIbCKON JICSITEIIBHOCTH,
OCBOEHHH MPaBUII 0€301aCHOT0 OOpaIlleHHsI C BEIIECTBAMHU B TOBCEAHEBHOM KU3HMU.

[Ipy u3ydyeHMn XMMUK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI BAXKHOE 3HAUYCHHUE
npUOOPEN TaKKe 1eJH, Kak:

— (hopMupoBaHME MHTEIEKTYaJbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY TPHUHSTHIO PEIICHUH, CIOCOOHOM alanTUPOBATHCA K
OBICTPO MEHSIOIIMUMCS YCIIOBUSIM JKU3HH;



— HaIpaBJICHHOCTh OOy4YEHHs Ha CUCTEMAaTHYECKOE MPHOOIIeHHE OO0y4aroumxcs K
CaMOCTOSITEJIbHOM  [O3HABATEIbHOW  JIEATEIIBHOCTH, HAay4YHbIM METOJaM [O3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0ecreueHue YCIOBUN, CIIOCOOCTBYIOMIMX MPUOOPETECHHIO OOYYArOIMIMMHCS OIBITa
pa3HOO0pa3HOM NEATEIbHOCTH, IO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHLIUI ), UMEIOIIUX YHUBEPCATbHOE 3HAYEHUE JJIS PA3IUYHBIX BUAOB JIEATEIbHOCTH;

— (opmupoBanue o6mIeH HYHKIHMOHATBEHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YHClie YMEHUN OOBACHATh U OLICHUBATDH SIBJICHHUS OKPYXAIOIIETO MUpPa, UCTIOIb3Ys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU HM3YYEHUU XWMUM, TPUMEHITh WX NPH PEIICHUU MpodiieM B
MTOBCEIHEBHOM KU3HU U TPYAOBOH AEATEIbHOCTH;

— (popMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHHM, TOHUMAaHUs [IEHHOCTH
XUMHUYECKUX 3HAHUH ISl BRIPAOOTKHU SKOJOTUYECKH IEJIECO00pa3HOro MOBEICHUS B OBITY U
TPYZAOBOM NEATENBHOCTH B LIEJISAX COXPAHEHHUs CBOETO 3J0POBBS M OKPYXKAIOLIEH PUPOIHON
Cpenpbl;

— pa3BUTHE MOTHUBAIMH K O0YYEHHIO, CIIOCOOHOCTENW K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOLIEYEIOBEYECKHUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY
npo(uIId U HAIIPABIEHHOCTH JJaJbHEHIIEro 00yYeHHUS.

OO61iee 4Kciio YacoB, OTBEAEHHBIX ISl M3YUYEHUSI XMMHUHM Ha YPOBHE OCHOBHOI'O OOUIETO
oOpasoBanusi, coctapisieT 136 yacos: B 8 kiacce — 68 4yacoB (2 yaca B HezielN0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEIIO).

Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl HeHTpa «Touka pocray,
HCIO0JIb3YEMOI0 I peaiu3anuu 00pa3oBaTe/IbHBIX IPOrpaMM B
paMKax npenogaBaHus XuMHHU

[Mudposas (kommnsrorepHas) nadoparopus (LJI), mporpammHo-anmapaTHbIil KOMILUIEKC,
JaTYMKOBAsi CHUCTEMa — KOMIUIEKT Y4eOHOro OOOpyJOBaHUS, BKIIIOYAIOIIHMA
U3MEPUTENbHBIN  OJOK, WHTEep(dEc KOTOpOro TMO3BOJISET OOECreYnBaTh CBSI3h C
MIEPCOHAILHBIM ~ KOMITBIOTEpOM, M HA0Op JaTYMKOB, PETUCTPUPYIOIMIUX 3HAYCHUS
Pa3ITUYHBIX (U3UYCCKUX BEITMUHH.

JlaTunk TeMriepaTtypbl IUIATUHOBBIM — IMPOCTOM M HAJEXKHBIM JATYMK, MPEIHA3HAYCH
JUISL U3MEPEHUsI TEeMIEpaTypbl B BOJHBIX pacTBOpax M B Tra3oBbBIX cpenax. Mmeer
paznuuHblii Anana3oH usmepeHuid ot —40 mo +180 °C. TexHuyeckne XapakTepUCTHKU
JaTYMKA YKa3aHbl B MHCTPYKIMU MO dKCIUTyaTaluuu. JlaTyuk TeMrnepaTypbl TEpMOMApHbBIN
npeaHazHadeH s u3mepenus remmepatyp A0 900 oC. Mcnonb3yercss Ipu BbINOJHEHUH



pa60T, CBSA3AHHBIX C M3MCPCHUCM TCMIICPATYp IIJIAMCHHU, IUIABJIICHUSA W PA3JIOKCHUA
BCIICCTB.

JlaTuuk ONTHMYECKOM IUIOTHOCTU (KOJIOPUMETP) — IMpeNHa3HaueH M1 H3MEpPEHUs
ONTHUYECKOM IUIOTHOCTH OKpALIEHHBIX pPACTBOPOB. lcmonb3yercs npu HM3y4eHUU TEM
«PactBOpB», «CKOpPOCTh XHMHUYECKHX pEAKLHi», ONpEeNeNeHUd KOHILEHTpaluu
OKpalIE€HHBIX HOHOB.

Hatunk pH mpeanaszHadeH st u3MepeHUs: BOAOpOJaHOTO mokazarens (pH) BomHbIx
PAcTBOPOB B PA3JIMYHBIX UCCIIEIOBAHUSIX OOBEKTOB OKPYKAIOIIEH CPEIbI.

JlaTyuK  DJIEKTPONPOBOAHOCTH  NPEAHA3HAYEH  JUII  W3MEPEHUs  YACIbHOMU
ANEKTPONIPOBOJHOCTH KUIKOCTEM, B TOM UYHCIE€ W BOAHBIX PACTBOPOB BEIIECTB.
[IpumMensieTcs npyu U3y4eHUN TEOPUU BIEKTPOITUTHYECKON TUCCOLUALNN, XapAKTEPUCTUK
BOJIHBIX PACTBOPOB

JlaT4uK XJIOPUI-HOHOB MCIOJIB3YETCS NIl KOJIMUECTBEHHOTO OIPESICHUS COIePKAHUS
HOHOB XJIOpa B BOJHBIX pacTBOpaxX, II0YBe, NPOAyKTax muTaHusa. K gaTdmky
MOAKIIIOYAaeTCs MOHOCENEKTUBHBIN 3nekTpon (MCD) (paboumii 351€KTpoa), MOTEHIHAT
KOTOPOTO 3aBHUCUT OT KOHIICHTPAIIMHM OIPEACIIEMOr0 HOHA, B JaHHOM Ciy4dae OT
koHreHTpaluu aHuoHoB Cl-. Tlotenmuan MCO onpenensitoT OTHOCUTEIBHO 3JIEKTPOJIa
CpaBHEHUS, KaK TPABHIIO, XJIOPCEPEOPSHOTO.

JlaTuMK HUTPAT-UOHOB MPEIHA3HAYCH TSI KOJTMYECTBEHHOTO OINPEIeNIeHNs HUTPATOB B
pa3nUYHBIX O0BEKTaX OKPYKAIIIeH cpenbl: Bojae, oBomlax, (pykrax, Koia0aCHBIX
U3JICTUSX U T.1.

Mukpockon 1HM(PPOBOM MNpeaHa3HAYEH i1 M3y4eHHs (OpMBI KPUCTAUIOB H
HaOII0ACHUS 32 POCTOM KPUCTAJJIOB.

Annapar nans npoBeleHus xumuueckux peakuuit (AIIXP) npegnaznauen s
MOJIYYCHUSI W JIEMOHCTpAIIMM CBOWCTB TOKCHYHBIX TapOB M Ta30B . OTH BEIIECTBA
MOJIy4JarOTCsl B KOJIOE-peakTope, W Mpu HarpeBaHuu (uiu 0e3 HarpeBaHws) ra3000pa3HbIe
BEIIIECTBA MPOXOAAT Yepe3 MOTJIOTUTEIbHBIC EMKOCTH (HACAIKH) C PACTBOPAMHU PEarcHTOB,
BCTYNAlOT C HUMH B peakmuio. M30BITOK Ta3a MOTIONIACTCS JKUIKUMH W TBEPIABIMU
pearcHTamMH, a TaKKe aKTUBHPOBAHHBIM YIJIEM. AMNmapar YaIie BCEro HCIONB3YIOT IS
MOJIYYCHUS W JEMOHCTPAIIUK CBOMCTB XJiopa, cepoBoaoposa. [Ipubop ayis aemMoHcTpanuu



3aBHCHUMOCTH CKOPOCTH XUMHUYECKUX PEAKIHH OT pa3iIuyHbIX (PAKTOPOB UCHOIB3YIOT MPHU
U3YYEHUU TEMBI

«CKOpOCTh XMMHUYECKOM peakluu» M TemIoBoro sd@dexra XUMHUYECKUX PpEaKIIHil.
[Ipubop aET BO3MOXKHOCTh SKCHEPUMEHTAIBHO HCCIEAOBATh BIUSHUE HA CKOPOCThH
XUMHUYECKUX PpEeaKUuid Cleayromux ¢(akTopoB: MPUPOJBI pPEarupyrollux BEIIECTB,
KOHIIEHTPAIIMU Pearupyrolux BEIIeCTB, IIOMAIN TPAaHUIIbI pasena ¢a3 B TeTepOreHHbIX
cucteMax (IMOBEPXHOCTH CONPUKOCHOBEHUS MEXAY pEarupyroluMy BeEIIECTBAMM),
TEeMIIepaTyphbl, KaTaau3aTopa, MHrHOUTOpA.

[Munerka-go3arop — mNOpUCHOCOOJIEHUE, UCIOJb3yeMoe B Jjadopartopuu s
OTMEpPUBAHMS ONPEACIEHHOIO 00bEMA )KUIKOCTU. [IMIETKN BBIMYCKAIOTCS IEPEMEHHOTO U
MOCTOSIHHOTO 00BbEéMa. B KOMIUIEKTHI 000pYyJOBaHUS Il MEAUIIMHCKUX KJIACCOB BXOJSAT
yA00HBIE MUNETKU- J03aTOPbl OJIHOKAHAJIBHBIE, TTO3BOJISIIOLIME HACTPOUTHh HEOOXOAUMBII
00BEM 0TOMpPAEMO )KUIKOCTH B TPEX Pa3IMYHBIX AUANa30HAX.

bans koMOuHUpOBaHHas MpeaHA3HAUEHA NJisi HAarpeBa CTEKISIHHBIX U (PapPopoBBIX
COCYIOB, Korja TpeOyeTcsi co3JaTh BOKPYT HarpeBaeMoro cocyJa paBHOMEpPHOE
TeMIrepaTypHoe MoJje, M30ekaTh HCIOJIBb30BAHUS OTKPBITOTO IJIAMEHH U PacKaJIEHHOU
anekTpuueckoit crupanu. Kopmyc KOMOWHHMpOBaHHOW OaHW CHENaH U3 aJTIOMHUHUS.
KunkoctHas dYacTh KOMOWHHUPOBAHHOM OaHM 3aKpbhIBAC€TCS KOJIbIIAMU PA3TUYHOTO
IaMeTpa.

[TpubGop 1t moTydeHHs] Ta30B MCTOIB3YETCS JIJISl MOTYUYEHUsT HEOOIBIINX KOJUYECTB
ra3oB: BOAOpOAa, KUcIopoa (U3 nepokcuaa BOAOPOAa), YIJIEKUCIOTo rasa.



COJEPXAHUE OBYUYEHUA

8 KUIIACC
IlepBoHayabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUM B KM3HHM 4YEJIOBEKAa. XHUMHUS B CUCTEME Hayk. Tema u
BemlecTBa. DU3MYECKUE CBOWCTBA BEHIECTB. ATperatHoe cocTtosiHue BeuecTB. [loHATHe 0
METOJIaX MO3HaHUs B XUMUU. YKCThie BeniecTBa U cMecu. CriocoObl pa3ieieHus: CMeceil.

ATOMBI M MOJEKYJIbl. XHUMHYECKHUE 3IeMEHThl. CHUMBOJIBI XUMHUYECKUX HJIEMEHTOB.
[TpocThle U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas Qopmyna. BajneHTHOCTP aTOMOB XHMMHYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KomnuectBo BemectBa. Mosb. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAcCChl U
YHCJIa CTPYKTYPHBIX €IUHUIL BenlecTBa. Pacy€Tsl Mo oopMysiaMm XUMUUYECKUX COCTUHEHHM.

Ou3n4ecKue U XMMHYECKUE SBJICHUSA. XHUMHYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEHIECTB. XHUMHUYecKHe ypaBHeHUs. Kiiaccudukanus XuMHYECKUX
peakiui (CoequHEHUsI, pa3I0KEeHUS, 3aMEIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMUYECKOW IOCYJIOM, TpaBWiIaMH pabOThl B JabopaTopuu U MpUEMaMu
oOpareHus: ¢ 1ab0paTOpHbIM 000pPYIOBAHUEM, U3YUEHUE U ONUcaHne (HU3MUYECKUX CBOMCTB
00pa3loB HEOPraHMYECKUX BEIIECTB, HaOMOJAeHUE Ppu3nyeckux (IJaBJIE€HUE BOCKA, TasHUE
JbJIa, pacTUpaHuE caxapa B CTyIKe, KUTICHUE U KOHJICHCAIIUsI BOJIbI) 1 XUMUYECKUX (TOpEHHE
CBEUM, MPOKAJIMBAHHE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBUE Mejla C KUCIOTOM) SIBICHUM,
HAOJIOZICHUE W OINMCaHWE TMPU3HAKOB MPOTEKAHUS XHUMHUYECKUX peakiuil (pas3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOU KUCIOTHI C XJOPUAOM Oapus, pa3joKeHHWE THUIPOKCHUIA
meru (1) mpu HarpeBanuu, B3auMoeicTBUE kene3a ¢ pactBopoM coiu menu (1), uzyuenue
CrocoOOB pa3leNieHusi CMECEil: ¢ TMOMOLIbI0 MarHuTa, (UIbBTPOBAHHE, BbIIApPUBAHUE,
JTUCTUIUIALINS, XpoMarorpadusi, MpoBeeHUE OYMUCTKH TOBAPEHHOW COJIM, HAOIIOACHUE U
ONMCAHUE PE3yJIbTATOB MPOBEACHUS OIbITA, UWLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MaccChl,
CO3JIaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHNYECKUX BelECTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopoa — 3ieMeHT M MPOCTOE BELIECTBO.
Haxoxnenue xuciopoma B Tpupojae, (HU3MYECKHE M XUMUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcunpl. [lpumenenue kwucimopoga. CrocoObl TMOMy4YEeHHUS KHUCIOpoAa B
Jabopatopud M MOpOMBIIUIEHHOCTH. KpyroBopoT kuciopoma B mpupoae. O30H —
AITOTPONTHAS MOAU(PUKALIMS KUCIOPOIA.

TeroBoit 3h(deKT XUMHUECKOW peakluh, TEPMOXHMHUYECKHE YpaBHEHHUSA, OK30- H
SHIAOTEPMUYECKHE peakiuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHE BO3/lyXa, YCUIICHHE
MapHUKOBOTO A (eKTa, pa3pyIieHrne 030HOBOTO CIIOS.



Bonmopon — »memeHT M mpocToe BemecTBO. HaxoxkneHwe BogopoJa B IPUPOJE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyueHust. Kucnorel u conu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckue CBOWCTBAa BOABL. Boma kak pactBopurenb. PactBopbl. Hacelmiennele u
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPpMMOCTH BelIeCTB B BOAE. MaccoBasi 10Jd BEIIECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHUs. Poib pacTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot BoabI B IpupoJie. 3arps3HEHNE NPUPOAHBIX BoA. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenuHenmid. Oxcumsl. Kiaccudukamumss OKCHIIOB:
coneoOpa3ymomue (OCHOBHBIC, KHUCJIOTHBIe, amQoTepHbIE) U  HecoJeoOpa3yolue.
Homenknatypa okcugoB. Du3nuecKkMe M XUMHUYECKUE CBOMCTBAa OKCUIOB. [lomyueHwue
OKCHJIOB.

OcHoBanusi. Kiaccudukanus OCHOBaHMM: MIENIOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Howmenknartypa ocHoBaHuil. PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHW. [lomyueHue
OCHOBAHHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. Ouznueckue U XUMUYECKUE
cBoucTBa KUCIOT. P aktuBHOoCcTH MeTaiuioB H. H. bekerosa. [1onyuenue Kucior.

Commu. Homenknarypa conei. @u3nyueckue U XUMUYECKHUE CBOMCTBa coseu. [lomyuenne
coJei.

I'eneTnueckas CBsI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpEJIETICHUE COJIepKaHUsl KUCIOpoJa B BO3/IyXe, MOIyYeHUE, COOUpaHUe,
pacno3HaBaHWe M U3yYEHHE CBOMCTB KHUCIOPOJa, HAOJIOJIEHHE B3aUMOJEHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BOBHUKHOBEHHUSI U TIPEKPaIEHUs] TOpEeHUS (IT0XKapa), 03HAKOMJICHHE
¢ oOpa3iiamMu OKCHJIOB U OINKUCAHHME MX CBOMCTB, MOJy4eHHE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWMCTB BOAOpoja (ropeHue), B3auMmozecicTBue Bomopona ¢ okcumaom meau (1)
(BO3BMOXKHO  HMCIIOJIb30BaHUE  BHUACOMATEpHANOB), HaOJIOACHUE O0O0pa3lOB  BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIE0BaHUE OCOOCHHOCTEH pPacTBOPEHMS BEIIECTB C PA3TUYHOM
pacTBOPUMOCTBIO, MPUTOTOBJIEHHWE PACTBOPOB C  OMNPENEIEHHOM MAacCOBOM  J0JIEU
PacTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METa/llaMH (HATPUEM M KaJlbLIEM)
(BO3MOXXHO HCITOJIb30BAHUE BUJIEOMATEPHAIIOB), MCCIIEOBAaHNE 00pa3IloB HEOPTaHUUECKHUX
BEILIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHUSI OKPACKU MHAUKATOPOB B pacTBOpax
KHCJIOT W IIejouer, udydeHue B3auMmojehcTBusi okcuaa meau (llI) ¢ pactBopom cepHoi
KHUCJIOTBI, KHCJIOT C METAJJIAaMH, pPEaKUUi HEeUTpalv3aluy, MOJYyYEeHHE HEPacTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJIHOTO METajlla JPYTMM U3 pPacTBOpa COJIM, PEIICHHE
HKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMe «BakHelIIne Ki1acchbl HEOPTaHUYECKUX COCAUHECHUIN».

Iepnoanyeckuit 3akoH u Ilepuoanueckas cucrema xummuuyeckux jiaementos /. U.
Menpgeneena. Crpoenue aTOMOB. Xumnyeckas CBA3b. OxucauTeNLHO-
BOCCTAHOBUTEJIbHbIEC PeaKINH



[lepBble TOMBITKM KIacCU(PUKAIMM XUMHUYECKMX dJeMeHTOB. [loHsitue o rpynmax
CXOJIHBIX 3JIEMEHTOB (ILEJOYHbIE W IIEJIOYHO3EMEIbHBIE METAILIbl, TajlOreHbl, UHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(GOTEPHbBIE OKCUIBI U TUAPOKCHUIBI.

Ilepnomnyeckuit 3akoH. llepmommueckas cucrema xumuyeckux osnemenros /[l WM.
MenpeneeBa. Kopotkonepuonnas u jmHHonepuonHas Gopmsl [lepuoanueckoit cuctembl
xumuueckux snemeHtoB . M. MenneneeBa. Ilepuoasl u rpynmbl. OU3NYECKAN CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX szaep. M3orombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XumMudeckux 3iemMeHToB llepuoanueckoii
cucremsl /. 1. MenneneeBa. XapakTepucTHKa XUMAYECKOTO AJIEMEHTA IO €r0 MOJO0KEHUIO B
[Tepuonnueckoii cucreme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHHMS PaJnyCca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U EPUOIAM.

3nauenue [lepuogmueckoro 3axkoHa u llepuoanueckon CUCTEMBI XUMHUYECKUX JJIEMEHTOB
JUIsL pa3BUTHUS HayKu U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpaK1aHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (moJpHast " HEMoJIsIpHast) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHX IEMEHTOB. VIOHHAs CBA3b.

Crenenb  okucieHus. OKHCIUTEIBHO--BOCCTAHOBUTENBbHBIE — peakuuu. [Ipomeccsl
OKHCJICHHS M BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OOpa3lioB BEIECTB METAUIOB M HEMETaUIOB, B3aMMOJCHCTBUE THUIPOKCHIA
LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEN, TPOBEAEHUE OIBITOB, WUTFOCTPUPYIOLIUX TPUMEPBI
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (fOpeHue,  peakuud  pasiIoKEeHHs,
COCUHEHUS ).

Meswcnpeomemnmnuwie céasu

Peanuzanus MeXnpeaIMETHBIX CBSI3€W MPU U3YYEHHHM XMMHH B 8 KJIACCE OCYILIECTBISAETCS
Yyepe3 HCIHOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO--HAYYHBIX IOHSATUM, TaK U TMOHSATHUH,
ABJISIIOIINXCS CUCTEMHBIMH JIJIS1 OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO1ue ecTecTBEHHO--HAy4YHbIE TOHATUS: HAay4HbId (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHallu3, CHHTE3, KIacCUpUKalusi, MNEePUOAUYHOCTb, HAOIIOJCHUE, HKCIEPHUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: MarTepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWI, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKHUI 3apsj, BEUIECTBO, TeNO, 00bEM, arperaTHoe
COCTOSTHUE BEILECTBA, I'a3, (U3MUECKUE BEIMYMHBI, €IUHUIBI U3MEPEHHSI, KOCMOC, TJIAaHETHI,
3BE31161, CoJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocpepa, MUHEpaNbl, TOPHBIE TMOPOJbI, IOJE3HbIE
MCKONAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



9 KUIIACC
BeurecTBo M XUMHYECKasl peaKkIus

ITepuonnyeckuit 3akoH. Ilepuonnueckas cucrema XxXuMuueckux odiemeHtoB [, H.
MenpneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOMCTB XUMHUYECKHUX
AJIEMEHTOB IEPBBIX TPEX IMEPUOAOB, Kaaus, KAIBIUA U UX COCAWHEHUM B COOTBETCTBHUM C
II0JIOKEHUEM 3JIEMEHTOB B [leproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMHUYECKOM CBA3H. THIBI KPUCTAJUIMYECKHX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKOM PEIIETKM W BUAA XUMHUYECKOU
CBSI3H.

Knaccudukanyus m HOMEHKJIATypa HEOPTAaHMYECKUX BEIMIECTB. XUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIUXCS K PA3JIUYHBIM KJIACCAM HEOPraHUYECKUX COCIUHEHUM, TEHETUYECKas
CBsI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMHYECKUX PEaKIMil MO pa3IMYHbIM MPU3HAKaM (IO YHMCIy U COCTaBy
YYaCTBYIOIIMX B PEAKUUHU BEIIECTB, MO TEIJIOBOMY 3((eKTy, MO H3MEHEHHUIO CTeleHel
OKHCJIEHUSI XUMUYECKUX 3JIEMEHTOB, IO OOPATUMOCTH, IO YYaCTHIO KaTaau3aropa). DK30- U
SHIAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMUYECKUE YPABHEHHUS.

[TonstTe o ckopoctn xumudeckon peakuuu. [lonatue o0 oOpaTHUMBIX U HEOOPATUMBIX
XUMHAYECKUX peakiusax. [IoHsATHE O TOMOTrEHHBIX M TE€TEPOreHHBIX peakuusx. llonsrue o
karanu3e. [lonstne o xumuueckoM paBHOBecud. MDAaKTOPBI, BIMAIOIMIME HAa CKOPOCTH
XUMHYECKON PEAKLIUU U IOJI0KEHUE XUMUYECKOI0 PAaBHOBECHSL.

OKHCIANTENbHO-BOCCTAHOBUTEbHBIE PEAKLINUU, 3JICKTPOHHBIA OajaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHOMN peaKuuu. CocraBnenue YpaBHEHUI OKHUCIIUTEIBHO--
BOCCTAHOBUTENbHBIX PEAKIUHN C UCIOJIBb30BAHUEM METO/IA AIEKTPOHHOTO OalaHca.

Teopus 3JIEKTPOIUTHYECKON NTHCCOLMALMU. DJIEKTPOJIUTHI U HEDJIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MEXaHW3M JHMCCOLMALNK BEIIECTB C PA3IMYHBIMA BHJIAMH XUMHUYECKON CBS3H.
Crenens nuccouuannu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakiuu MOHHOTO OOMEHa. YCIOBUS MPOTEKAHMS PEAKLU MOHHOTO OOMEHA, MOJIHbIE U
COKpAIlEHHbIE MOHHBIE YpaBHEHHMS peakuui. CBOKWCTBA KUCIOT, OCHOBAHHUM U COJIEU B CBETE
MpEeACTaBICHUM 00 3JEKTPOIUTHYCCKON aucconuanuu. KadecTBeHHBIC peakIid Ha WOHBI.
[TonsiTHE O TUIPOU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJENSIMU KPHUCTAJUIMYECKUX PEUIETOK HEOPTraHWYECKUX BELIECTB —
METaUIOB M HeMeTalmioB (rpadura M anmasza), CIOXKHBIX BEIIECTB (XJOpuIa HaTpHs),
VCCIICOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM PEAaKLUU OT BO3ACUCTBHS Pa3IUYHBIX
(GakTOpoB, UCCIEOBaHHE  DJIEKTPOINPOBOAHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
JUCCOLIMAIIMN KUCIOT, IIeJoueld U cojell (BO3MOXKHO HMCIOJb30BaHUE BUIEO MATEpHUAJIOB),
MPOBEICHUE OIBITOB, WITIOCTPUPYIOIINUX MPU3HAKK MPOTEKaHUS peakluuid HOHHOTO OoOMeHa
(oOpa3oBaHue Ocajika, BbIJCIIEHHUE raza, 00pa3oBaHUE BObI), ONBITOB, MILIIOCTPUPYIOMIMX
IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA (FOPEHUE, PEaKLUH Pa3IoKEeHMUs,



COEIMHEHMs), paclO3HaBaHUE HEOPraHWYECKUX BEIIECTB C IIOMOIIBI0 KaueCTBEHHBIX
peakuuii Ha MOHBI, PELLICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad.
HemeTa/uuibl U MX coeJUHEHUS

OOmiass xapaktepucTuka TramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbBIE
creneHn okucieHus. CTpoeHHe u (PU3UUYECKHEe CBOWCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XUMUYECKUE CBOMCTBA Ha MpPUMEpE XJIOpa (B3aUMOJEHCTBUE C METAJLIaMH, HEMETAJUIAMH,
menouamu). Xioposogopod. ConsHas KHCIOTa, XHMHUYECKHME CBOMCTBA, IOIY4YEHHE,
IIpUMEHEHHE. J[elicTBME XJIOpa M XJIOPOBOAOPOJA HA OpPraHUM3M 4YeJloBeKa. BakHelmme
XJIOPUBI U UX HaXO0KJIEHUE B IPUPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKucieHusa. CTpoeHne U pU3NYecKUue CBOMCTBA MPOCTHIX BELIECTB —
KHUCJIOpOJIa U Cepbl. AJUIOTPONHBIE MOAM(PUKAIMU KUCIOpPOJa U Cepbl. XHUMUYECKHUE
cBoiictBa ceprl. CepoBOAOPO, CTPOCHUE, (PUBUYECKUE U XUMUYECKUE CBOMCTBA. OKCHUIBI
cepbl Kak NPEICTaBUTENNM KHUCIOTHBIX OKcuaoB. CepHas Kuciora, QU3NYECKHE W
XMMHUYECKHUE CBOWCTBa (00IIME Kak NpeACTaBUTENs Kjacca KHUCIOT M CHenu(pUYEcKHe).
XUMUYECKUE peaklnu, Jie)Kalllue B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOIY4YEeHUsI CEPHOM
kucaoThl. [Ipumenenne cepHoit KucioThl. CoaM CEpHOM KUCIOTHI, KAUECTBEHHAs! PEAKIUs Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COeAMHEHUN B NMpHUpOAE. XUMUYECKOE 3arps3HEHUE
OKpY’KaloIlled cpefbl COCAMHEHUSIMU Cephbl (KUCIOTHBIE OXKIH, 3arps3HEHUE BO3AyXa U
BO/I0EMOB), CIIOCOOBI €0 MPEJOTBPAIICHHUS.

OO6mrast xapaktepucTuka syeMeHTOoB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIEHMs. A30T, pAacCIpOCTpPAHEHHE B MpPUPOAE, (PU3nyYecKue u
xumuyeckue cBorcTtBa. KpyroBopoT azora B mpupoie. AMMUAK, €ro (u3HYecKue u
XUMUYECKUE CBOMCTBA, MOJydyeHHWe M mnpuMeHeHue. Conau aMMOHUA, UX (PU3UYECKUE U
XMMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakuusi Ha MOHbI aMMOHMsS. A30THas
KHCTIOTa, €€ MoJdy4YeHue, PU3nYeckue 1 XMMHUYECKUe CBOMCTBA (001IMe Kak MpeACTaBUTENS
KJlacca KUCoT U cnenuduueckue). Mcnoib30BaHe HUTPATOB U COJIEH aMMOHUSI B KaUeCTBE
MUHEpaIbHBIX yI0OpeHU. XUMHUYECKOE 3arpsi3HEHHE OKPYXAIOIIEH Cpelbl COeTMHEHUSIMU
a3ora (KUCIOTHBIC JOXKJIM, 3arpsA3HEHHE BO31ayXa, MOYBbI M BojoémoB). docdop,
aloTponHbie Moaubukamu ¢Gocdopa, ¢GuznUeckrue W XUMUYECKHe cBoMcTBa. OKcHI
docdopa (V) u dochopnas kucnora, puzndeckne u XUMHUYECKHUE CBOWMCTBA, MOJIYYCHHE.
Hcnonb3oBanue (ocharoB B KaueCTBE MUHEPATIbHBIX YAOOPEHUH.

O6mass xapakrepuctuka 35eMeHTOB |V A-rpynnbl. OcCoOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble  CTEMEHM  OKUCJIEHMsS.  YTIJEepoJ,  aulOTpOnmHble  MoaudUKaiuu,
pacrpocTpaHeHHe B TMpHUpojae, (U3MUEecKHe UM XUMHUYECKHE CBOMCTBA. AjcopOuus.
Kpyrosopor yriaepoga B mpupoge. OKcuabl yriepoja, uxX (U3MYECKUEe M XHUMHYECKHE
CBOMCTBa, JCHCTBUE Ha >KUBBIE OPraHW3MbI, MOJYYEHHE U MPUMEHEHHE. DKOJOTHYECKHE
npoOJieMbl, CBsi3aHHbIe ¢ OkcuaoMm yriepona (IV), rumoresa ri106ambHOrO MOTEIICHUS
KJIuMaTa, NapHUKOBBIM 3¢¢dekt. YrompHas Kuciaota u €€ coid, UX (uU3MUeckue u



XUMHUYECKUE CBOMCTBA, MOJy4YeHUE W npuMmeHeHue. KadecTBeHHas peakuus Ha kapOOHAT-
nonsl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavyaJIbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBaX KAK O COEAMHEHUSX YIiepoaa
(MeTaH, 3TaH, STWJIEH, All€TWIECH, 3TaHOJ, TJIMIEPHUH, YKCycHas kuciora). IIpupoansie
MCTOYHUKHU YTIEBOAOPOAOB (Yrojib, MPUPOJHBIN Ta3, HePTh), MPOAYKTHl MX MEepepadOTKU
(6eH3UH), X pOJb B OBITY M TPOMBINLICHHOCTU. [loHSATHE O OMOJIOTHYECKH Ba)KHBIX
BEILECTBAX: XUpaX, OenKax, YrJieBoJax — M UX POJU B JKHU3HM 4YesIoBeKa. MarepuanabHOe
€IMHCTBO OPTaHUYECKNX U HEOPTraHUYECKUX COECIUHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJYYCHHE M TPHUMEHEHHE.
Coenunenust kpemHusi B npupojie. O6mue npencrasienus o0 okcune kpemuus (1V) u
KpeMHUeBOW kuciote. CUIMKaThl, MX HCIOJB30BaHHE B OBITY, B IPOMBIIUICHHOCTH.
BaxkHelilme cTpOUTENbHBIE MaTepualbl: KEpaMUKa, CTEKJIO, HEMEHT, OE€TOH, KeJIe300€TOH.
[IpoGnembl 0€30MacCHOrO HCIOJB30BAHUS CTPOMUTENBHBIX MATEpUAJIOB B IOBCEAHEBHOU
KU3HU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSTHOW KHUCIIOTHI, TPOBEACHHUE
KAUECTBEHHBIX PEaKUMid Ha XJOPUI-UOHBI M HAONIOJCHHE NPU3HAKOB HMX NPOTEKAHHS,
OMBITHI, OTPAKAIOIIKNE (PU3NYECKHE U XMUMHUYECKHE CBOMCTBA rajJOr€HOB U MX COEIMHEHHI
(BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB), O3HAKOMJICHHE C 0OpasliaMu XJIOPUIOB
(raloreHuI0B), O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COCAMHEHUSIMH (BO3MOXKHO
WCIIOJIB30BaHUE BHUJEOMATEpUANIOB), HaOJIOJCHUE TMpoliecca OOYIJIMBaHUSI caxapa TOoj
JNEWCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTBI, HW3yYEHHE XUMHUUYECKHUX CBOWCTB
pa30aBIEHHON CEpPHOI KHUCIIOThI, MPOBEIECHNE KAYECTBEHHON peakuuu Ha Cyib(paT-uOH U
HaOJII0/IeHNe TpU3HaKa e€ MpOTeKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBAMHU a30Ta,
docdopa M ux coeaMHEHUH (BO3MOKHO HCIIOJIb30BAHHE BHJIEOMATEpPUANIOB), OOpa3LaMu
a30THBIX U (PocPopHBIX yAOOpEHUi, MOJydYeHUe, COOMpaHUe, paclo3HaBAaHUE U U3yYCHUE
CBOMCTB aMMHaKa, MIPOBEICHUE KAYECTBEHHBIX PEaKlMii Ha MOH aMMOHHUS U (docdaT-uoH U
M3y4YCHUE INPU3HAKOB HX IPOTEKAHHUs, B3aMMOACHUCTBHUE KOHIICHTPUPOBAHHOM Aa30THOU
KHCJIOTBI C MeNbl0 (BO3MOXHO MCIOJIb30BAaHUE BHIECOMATEPHUANIOB), M3YYEHHE MO
KPUCTAIUTMUECKUX pEMIETOK anmMasa, rpaduta, (yiaepeHa, O3HAKOMIICHHE C TMPOLECCOM
a7IcopOLIMK pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOTa3a,
NoJIydeHHe, coOupaHue, paclo3HaBaHUE W HW3YYEHHUE CBOMCTB YIJIEKUCIOrO Tasa,
NpOBEJCHNE KaueCTBEHHBIX pEaklUi Ha KapOOHAT M CUJIMKAT-UOHBI M M3YYCHHE MPU3HAKOB
UX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLUMEH CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHUE
HKCIIEPUMEHTAIBHBIX 33J1ay M0 TeMe «BakHelne HeMeTalIbl U KX COeTUHEHUS.

MeTa/uibl M MX COeTUHEHUS

OO0miast XxapakTepucTUKa XHMHUYECKMX JJEMEHTOB — METaUIOB HAa OCHOBAHMM HX

nonokenus B llepuonnueckon cucreme xummyeckux snemeHtoB JI. M. MenneneeBa u



ctpoeHusi aroMoB. CrTpoeHne MeTaiuioB. MeTramnyeckass CBA3b W METaUIM4ecKas
KpUCTAJUTNYECKAs! PEUIETKA. DJIEKTPOXUMHUYECKUIN Psii HANPSHKEHUN MeTauioB. Pusndeckue
U XUMHYECKHE CBOMcTBa MeTayioB. OOmMe crnocoObl moiydeHus metaioB. [lonsitue o
KOPPO3HH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyT'yH,
TIOPATIOMUHNN, OpOH3a) U X MPUMEHEHHE B OBITY U MTPOMBIIIIICHHOCTH.

[I{en0uHBIE METAILIBI: TTOJOKEHHE B llepuoandeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHUE B npupoae. PU3NUYECKHE U XUMUYECKUE
cBOMcTBa (Ha mpumepe HaTpus W Kamus). OKCUAbl M THIPOKCUABI HATPHUS W Kausl.
[IprumeHeHne MET0YHbIX METAJUIOB U UX COCIUHEHUM.

[I{eoyHO3EeMENBHBIE METAUIBI MAarHuid W KalbLuW: noJiokeHne B llepuonnueckon
cucreMe xumuueckux 3yemeHToB . . MeHnneneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE B
npupone. dusnueckue W XHUMHUYECKUME CBOMCTBA MarHus W Kaiblus. Baxseumue
coeMHEHUs] Kanblusl (OKCUI, THAPOKCHH, coyik). JKECTKOCTh BOJIBI U CHOCOOBI €€
YCTpPaHECHUS.

AmomuHuii: nosoxkeHue B Ilepuonnueckoil cucremMe Xumuueckux snemeHtoB [ .
MenzaeneeBa, CTpOEHHE aToMa, HAXOXICHUE B mpuponae. Puszndeckue U XUMHUYECKUE
CBOMCTBa amtoMUHMSI. AMGPOTEPHBIE CBOMCTBA OKCHA U TUIPOKCHIA aTFOMUHHUS.

Keneszo: mnonoxenue B Ilepmommueckor cucreme xumudyeckux snaemeHtoB [l H.
MenpaeneeBa, CTpOEHHME aTOMa, HaxOXACHHE B TMpupoje. PU3NUECKHUE U XUMUYECKHE
cBoiicTBa xeneza. Okcunpl, Tuapokcuasl U conu sxkeneza (1) u xeneza (I1l), ux cocras,
CBOMCTBA U IOJIy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0Opa3liaMy METaUIOB M CIUJIaBOB, UX (PU3MUECKUMH CBONCTBAMH,
W3YUYEHUE PE3YIbTATOB KOPPO3UU METAUIOB (BO3MOXKHO UCIIOJI30BaHUE BUIECOMATEPUATIOB),
O0COOEHHOCTE B3aMMOJCHCTBUS OKCHIA KaJbIlUsi M HATPUs C BOJOM (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MpoIecca
TOPEHUS Keje3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUATIOB), MPU3HAKOB
MPOTEKAHUS KAUYECTBEHHBIX PEAKIU HA UOHBI: MAarHUsl, KaJblKs, aJJIOMUHHNS, [IMHKA, Kee3a
(1) u xene3a (1), meau (I1), HaOMIOACHWE ¥ OMKMCAHUE MTPOIECCOB OKPAIIMBAHUS IJIAMEHU
MOHAMU HATpUs, Kalusl M KajdblUus (BO3MOXKHO KCIOJIb30BAHHE BHUIECOMATEPUATIOB),
uccienoBanne amQpOTEPHBIX CBOWCTB THUIPOKCHUIA QIIOMUHUS W THAPOKCHIA IIMHKA,
pellIeHnE IKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHelme MeTajuibl U X COCTUHEHUS.

XUMHA M OKPYKAOLIAS Cpeaa

BemectBa u Marepuansl B TOBCEAHEBHOM KU3HHU YEJIOBEKA. be30omacHOe MCIOIb30BAHUE
BEIIECTB M XUMHUYECKUX peaknuii B ObITy. IlepBas momoIms mpyu XMMHUYECKHX OXKOTaX H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpY Karoleh cpenpbl (MpeeibHas JomycTUMasi KOHIICHTpaIus
BemecTs, ganee — [1JIK). Ponb xumMuu B pelieHnn SKOJOTHYECKUX TTPOOIIEM.

Xumuueckuii IKCnepuMenm:



U3y4eHue o0pa3loB MaTEPUANIOB (CTEKIIO, CIIJIaBbl METAIIOB, MOJUMEPHbIE MaTEPUAIIbI ).

Mesxcnpeomemmnunie ceasu

Peanuzanus MexXnpeIMeTHBIX CBS3eW MPU U3YYEHUH XUMHUU B 9 Kilacce OCYIIECTBIsETCA
yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TOHSTHH, TaK W TMOHSITHUH,
SIBJISTFOIIMXCSI CACTEMHBIMHU 17151 OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmume ecTecTBEHHO-HAy4HbIe MOHATHS: HAy4YHBIM (akT, TUNOoTe3a, 3aKOH, TEOpus,
aHanu3, CUHTE3, KiaccuUKalus, MEepPUOJUYHOCTb, HAONIOJEHHE, DKCIEPUMEHT,
MOJICIMPOBAHUE, W3MEPEHUE, MOJCNb, SBJICHUE, WAPHUKOBBIA 3(PQPEKT, TEXHOJIOTHS,
MaTepuabl.

®usuka: MaTepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIIbI,
PaauOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUN 3apsl, MPOBOJHUKH, IOIYIPOBOIHUKH,
TUAJIEKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTA/UIMUECKas pEeIIETKa, CIUIaBbl, (DU3MYECKHUE BEIUYHUHBI,
€MHUIIBI U3BMEPEHUS, KOCMHUYECKOE MTPOCTPAHCTRO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dotocunres, apixanue, Ouocdepa, IKOCUCTEMA, MUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHbIE TMOPOJbI, IOJE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI IPOrpaMMbl OCHOBHOTO 0O0IEro 0oOpa3oBaHMs
JOCTUTAlOTCSl B XOA€ OOydYeHUs XUMUU B E€JUHCTBE Yy4eOHOM H BOCIHUTATEIHLHOM
JEATEIBHOCTH B COOTBETCTBUM C TPATUIUOHHBIMU POCCHUMUCKUMHU COLUUOKYJIbTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMHU, TPUHITHIMA B OOIIECTBE MpaBWJIAMHU W HOpPMaMHu
MOBEJICHUSI U CHOCOOCTBYIOT MPOIECCAM CaMOIMO3HAHUS, CAMOPA3BUTHS M COLMAIM3ALNU
00yJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCSA
CHUCTEMOM MO3UTHUBHBIX LICHHOCTHBIX OPUEHTAIUA U PACIIMPEHHUE OMBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIEINI0, TIOHUMAaHMs 3HAYEHUST XUMUYECKON HAyKu B YKM3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH  BIIaJIETh JOCTOBEPHOM HHQOpMaIMell O TNEepPeloBBIX JOCTIKCHUSIX U
OTKPBITUSIX MUPOBOM U OTEYECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJCTABICHUS] O COLMAJIBHBIX HOpPMax M MpaBUjiIaX MEXJIMYHOCTHBIX OTHOILICHHWN B
KOJUIEKTUBE, = KOMMYHUKATUBHOM  KOMIIETEHTHOCTHU B  OOIIECTBEHHO  IOJIE3HOM,
y4€OHO-UCCIIEIOBATENILCKON, TBOPYECKOW M APYTUX BHAAX JAESITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JESATEIHHOCTU TPH BHITIOJIHEHUU YUYEOHBIX, MMO3HABATEIBHBIX
3a/1a4, BBIMOJHEHUU XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUH YYEOHBIX MPOEKTOB,
CTpEeMJIEHHUS K B3aMMOIOHMMAHWIO W B3aUMOIIOMOIIM B TMpolecce HToOM ydeOHOM
JEATEeIIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IMOBEJICHHE U IMOCTYNKH CBOUX TOBAPHUILEH C
MO3UILIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE  TMPEJICTABICHUS O  BEIIECTBE M  XUMHUYECKON  peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHW M COCTABJISIIOIINAE OCHOBY JJISI
MOHMMAHUSl CYIIHOCTU HAy4YHOM KapTHUHBI MHpA, TNPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOIAHON Cpeaou, o
POJIM XMMHUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HAaBaTeJIbHBIC MOTHBBI, HANpaBJICHHBIC HA IOJYyYCHHE HOBBIX 3HAHUM MO XUMHH,
HEOOXOJMMBbIC 11 OOBSICHEHHMS HAOJI0/IaeMbIX MPOIECCOB M SIBJICHUM, MO3HABATEIHHOM,
WH(MOPMAIIMOHHOW M YUTATEILCKONW KYJIbTYPhl, B TOM YHCJI€ HABBIKOB CaMOCTOSITEIHHOM
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOM JTUTEPATYPOM, JOCTYMHBIMU TEXHHUUYECKUMHU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTHIA;



UHTEpEC K OOYUYEHHUIO U MO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caM00Opa30BaHUI0, MPOEKTHOW M HUCCIEIOBATENbCKOW JIEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HANPaBICHHOCTU U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) popMupoBaHUSI KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 3J0pOBBI 00pa3 KM3HU, OCO3HAHWUE MOCJIEACTBUNH M HENPUSNTHE BPEIAHBIX
IpUBBIYEK (YIOTPEOJICHUS AJIKOTOJIsl, HAPKOTUKOB, KypEHUs1), HEOOXOAUMOCTH COOJIIOICHUS
npaBui 0€30MaCHOCTH MPHU OOpAIlleHHH ¢ XMMHYECKHUMH BEIIECTBAMU B OBITY M peagbHOU
KU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K NIPAKTUUECKOMY M3yUEHUIO MPoQeccuil U Tpyaa pa3InyHOro pojia, yBaXEHHUE K
TPYLy W pPeE3yJbTaTaM TPYIOBOM JEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE NPHUMEHEHMSI
NPEIMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIA BBIOOP HWHIMBUIYAIBHONW TpPAaeKTOPUU
IPOJOJKEHU O0pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCHEIHON Mpo(heCCHOHAIBHON J1eATENbHOCTH
U pa3BUTUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTb aJalTHPOBATHCA B NPOQPECCHOHAIBHOMN
cpexne;

6) IK0JIOrHYeCcKOro BOCTIMTAHNS

AKOJIOTUYECKHU 1[EIeCO00pa3HOE OTHOLIEHUE K MPUPOAE KaK MCTOUYHUKY KU3HH Ha 3emIle,
OCHOBE €€ CyIlleCTBOBaHUS, IOHUMaHUE LIEHHOCTHU 3/10pOBOT0 U 0€30macHoro oopasa *u3HHu,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY M TCHUXHYECKOMY 30pOBBIO,
OCO3HaHUE UEHHOCTH COOJIOJEHUs TMpaBWJl OE€30MaCHOTO IMOBEAEHUs Mpu padore ¢
BEILECTBAMH, a TAK)KE B CUTYalUsX, YITPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUSA, MOJy4YaeMble MPU HU3YyYEHUU XHUMHH, IJI pEUICHUs
3a7a4, CBSA3AaHHBIX C OKPYXarolled MOPUPOJAHOM CpEeNoOW, JJisl TOBBILIECHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUS INI0OATBHOTO XapakTepa 3KOJOTUYECKUX MpodieM U
NyTe WX PEIIeHHs] MOCPEICTBOM METOJOB XMMHUHU, 3KOJOTMUECKOrO MBIILIEHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B MTO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIBHON MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pe3yJNbTAaTOB BBIICISIOT 3HAUYMMBbIE IS (OPMUPOBAHUS
MUPOBO33pEHUSI OOIICHAYYHbIC TOHATUS (3aKOH, TEOpHUS, MNPUHIMIM, THUIOTE3a, (axT,
CUCTEMa, IMpOILIeCcC, SKCHEPUMEHT U JPYroe.), KOTOpPbIE HCIOJIb3YIOTCS B E€CTECTBEHHO-
HAy4YHbIX Y4YEOHBIX MpeaMeTaXx M MO3BOJSIOT HAa OCHOBE 3HAHUWA M3 ATUX MPEIMETOB
¢bopMUpOBaTh MpPEACTABICHUE O LEJIOCTHOW HAay4YHOH KapTHHE MHpa, M YHUBEpCAJIbHbIC
yueOHble JeicTBUS (MO3HABaTEJIbHbIC, KOMMYHUKATHUBHBIE, PETYJISITHBHBIE), KOTOpPbHIE
o0OecreunBaloT (GOPMHUPOBAHHWE TOTOBHOCTM K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M
OCYIIECTBJICHUIO YU€OHOH AESITeIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornyeckue 1efcTBUA:



YMEHHS HCIOJIb30BaTh NPHUEMBI JIOTHUECKOTO MBIINUICHUS] TPU OCBOCHHH 3HAHUIA:
pPacKpbIBaTh CMBICT XUMHYECKHX TMOHSTHHA (BBIACTATh WX XapaKTepHbIE MPU3HAKH,
yCTaHABIMBAaTh B3aMMOCBS3b C JIPYTUMH TIOHATHSMH), WCIOJIB30BaTh TIOHATHS IS
OOBSCHEHHSI OTHCNbHBIX (AaKTOB U SBJIICHHWH, BBIOMPATh OCHOBAHWUS W KPUTECPUU IS
KJ1acCu(pUKAIMA XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIINA, yCTAHABIMBATH MPUYNHHO-
CJIC/ICTBEHHBIC CBS3M MEXAY OOBCKTAMH HM3Y4YEHHS, CTPOUTH JIOTMUECKUE PACCYKICHUS
(MHIYyKTUBHBIC, ICTyKTUBHBIC, TIO aHAJIOTHH ), I€TIaTh BBIBOABI M 3aKITIOUCHIS,;

YMEHHE TPUMEHSITh B TPOIECCe MO3HAHMS MOHATHS (IIPEAMETHBIC W METalpeIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HUCIIOIB3yeMbIe B XMMUH, MPEOOPa30BBIBATH IMHUPOKO
NpPUMEHSIEMbIE B XHMHH MOJICTbHBIC TIPEICTABICHUS — XHMHYECKHH 3HAK (CHMBOJ
DJIEMEHTa), XUMUYeckas ¢GopMmyna U ypaBHEHHE XUMHUYECKON pEakiuu — MpU pelieHUuU
y4eOHO-TIO3HABATENBHBIX 337]a4, C Y4ETOM 3THUX MOJIEIbHBIX MPEJCTaBICHUN BBIABIATh U
XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKH U3Y9aeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U
XUMUYECKUX PEAKITUH, BBISBIIATH O0IINE 3aKOHOMEPHOCTH, IPUYNHHO-CIICICTBCHHBIC CBSI3U
U TIPOTUBOPEUHSI B U3y4aeMbIX MPOIECCaX U SIBICHUSIX.

ba3zoBble ucciaeaoBare/bCcKue 1eiCcTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KauyeCTBE MHCTPYMEHTa MO3HAHUS, a
TakkK€ B KauyeCTBE OCHOBBI I (DOPMHPOBAHUS THIOTE3bI IO IMPOBEPKE IMPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

MpUOOpPETEHUE OMbITA IO TJIAHUPOBAHMIO, OPTaHU3AIMU M TPOBEICHUIO YUYEHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 33 XOJA0M MPOIecca, CaMOCTOSTENHHO MPOTrHO3UPOBATH
ero pe3ynbTaT, (GOpMYIMpOBaTh OOOOIICHHWS M BHIBOABI IO PE3yibTaTaM IPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O MPOJICIIAHHON padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BbIOUPATh, aHAIU3UPOBATh M MHTEPIPETUPOBATH HHHOOPMAITUIO PA3TINYHBIX BUIOB
u (QopM mpelncTaBieHUs, MOJYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJspHAs
JUTEpaTypa XUMUYECKOTO COJICp)KaHMs, CIPaBOYHBIC TOCOOMs, pecypchl MHTepHeTa),
KPUTHYECKH OIICHUBATH MMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

YMEHUE MPUMEHSTh PA3JIMYHbIE METOBI M 3alPOCHI MPHU MOUCKE U 0TOOpE MH(POpMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMUMBIX NIJIsi BHIMIOJHEHUSI YYEOHBIX M MO3HABATEIBHBIX
3a7ad  OmpeNeEHHOr0 TWIA, MPUOOpPETEHHWE OmbiTa B OOJACTH  HMCIHOJb30BaHUS
UH()OPMAITMOHHO-KOMMYHHUKATHUBHBIX ~TEXHOJIOTHH, OBJIAQJICHUE KYJBTYPOH aKTHBHOTO
WCITOJIb30BAHUS PA3IMYHBIX MMOMCKOBBIX CHCTEM, CaMOCTOSATEIHLHO BBIOMPATh ONTHUMATBHYIO
dbopmy mpencraBieHus MHGOPMAIMU U WLTIOCTPUPOBAThH pPeIlaeMbIe 3a/1a4u HECIOKHBIMU
cXeMaMu, IuarpaMmmamu, IpyruMu GopMaMu rpaguku U uX KOMOMHAIIMSIMUY;

YMEHHE HCIOJb30BaTh M aHAJU3MPOBATh B TPOIECCE YUEOHOW W HCCIeAOBaTECIIbCKOM
NEATEILHOCTH HWH(OpPMAIMI0O O BIMSHUU TPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBA M
TpaHCIIOPTa Ha COCTOSTHUE OKPY KAOIICH MPUPOTHOMN CPEIbI.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE NeiCTBUS:



yMEHHUsl 3a7aBaTh BOMPOCH (B XojA€ Auasora W (WiaM) AMCKYCCHMH) MO CYIIECTBY
o0OcyxmaemMoil TeMbl, (HOPMYyIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIHHO BBITOJIHEHHUS
MPEJIOKEHHON 3a/1a4u;

YMEHUS MPEACTABIISTH MOTYyUYCHHBIE PE3yJIbTAaThl TO3HABATECILHOUN NEATEIEHOCTH B YCTHBIX
U THCHBMEHHBIX TEKCTax; JNeJaTh MPE3CHTAIMI0 PEe3yJbTATOB BBIMOJHEHUS XHUMHYECKOTO
IKCIIEpUMEHTa (J1a00paTOPHOIO OIbITa, Ja0OPATOPHON pabOThI MO MCCIEAOBAHUIO CBOWMCTB
BEIIIECTB, YU€OHOIO MPOEKTA);

YMEHUS y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IMO3HABATEIHLHON H
WCCJIEOBATEILCKON JACATEIHPHOCTH TIPH PEIICHUM BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4€Ta
00X WHTEPECOB U COTJIACOBAHMS TMO3UIHKA (0OCYXICHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HMITYPMBD», KOOPJWHAIUS COBMECTHBIX JIEMCTBHM, ONpEleCHUE KPUTEPUEB IO OIICHKE
KaueCTBa BBHIIIOJIHEHHON PabOThI U IPYTHUE).

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE TeHCTBUS:

YMEHHE CaMOCTOSITEIIbHO ONPENETATh MeNN IeATeIbHOCTH, INIAHUPOBAaTh, OCYIICCTBIISTH,
KOHTPOJIUPOBATh U MPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JICSITEIBHOCTh, BHIOUPATH
HaumOosee d(pPexTuBHBIE CMOCOOBI pelleHUs YYeOHBIX U I[MO3HABATENbHBIX 3ajad,
CaMOCTOSITEJIbHO COCTaBJISITh UM KOPPEKTUPOBATH MPEAJIOKEHHBIA aJITOPUTM JACHCTBUMN MPU
BBITIOJITHCHUN 33/IaHAA ¢ YYETOM IOYYCHHUS HOBBIX 3HAHMA 00 M3y4aeMbIX OOBEKTaxX —
BEII[ECTBAX M PEAKIMAX, OICHWBATH COOTBETCTBHE TOJYUYECHHOTO PE3yJIbTaTa 3asBICHHOU
eI, YMEHHE HCIOJb30BaTh W aHAJIU3UPOBATh KOHTEKCTHI, MpEAJiaracMble B YCIOBHUH
3aJaHUM.

INPEIMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pE3yJbTaTOB 10 OCBOSHHUIO O00S3aTEIIBHOTO COJCPIKaHMSI,
YCTAHOBJICHHOTO JaHHOUW denepaibHOl paboueld MporpamMmol, BBIACISIOT: OCBOCHHBIC
00yJaromMMUCS Hay4YHbIC 3HAHHS, YMEHHS M CHOCOOBI JCHCTBHM, crienupuuecKue s
MpeAMETHON 00JacTu «XUMHS», BUJBI NEATEILHOCTH MO TMOJYyYEHHUIO HOBOTO 3HAHMS, €T0
WHTEPIpETAlUH, MPEeoOpPa30BaHUI0 W TMPHUMCHCHHIO B PAa3IMYHBIX YYCOHBIX W HOBBIX
CUTYaITUsX.

K koniy oOydenust B 8 ki1acce mpeameTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUMN:

e PaCKpHIBaTh CMBICJ OCHOBHBIX XWMHUYECKHX MOHSATHUH: aTOM, MOJEKYJa, XUMUYECKUN
9JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIICCTBO, CMECh (OAHOPOJHAS M HEOTHOPOIHAS),
BaJICHTHOCTh, OTHOCHTEIIbHAs aTOMHas W MOJIEKYJIsIpHas macca, KOJWYECTBO BEIICCTBA,
MOJIb, MOJISIPHASI Macca, MaccoBasi JOJII XUMUYECKOTO DJIEMEHTa B COSAMHEHUU, MOJISPHBIM
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJIb, DJIEKTPOOTPUIIATEITLHOCTh, CTEMEHb OKUCIICHHUS,
XUMUYECKass peakius, KiacCu(UKAIUs pEaKIHWid: pPEaKIuu COCAWHCHHS, pPEaKIuu
Pa3OKCHMS, PEaKIIMA 3aMEIICHHS, Peakiinu 0OMEHa, AK30- M SHIOTCPMHUYCCKHE PEaKIIHH,
TEIJIOBOM 3P PEKT peakiuu, sapo aToMa, dJICKTPOHHBIA CIIOH aToma, aTOMHas OpOWTab,
paamyc atoMa, XMMUYECKasl CBS3b, MOJSIPHAS W HETOJSIpHAS KOBAJICHTHAS CBSI3b, MOHHAS



CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCoBasi J0JIs1 BEIIeCTBa (MPOIEHTHAs KOHLIEHTpAIHs)
B PacTBOPE;

e WUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX IOHATUH W NOPUMEHATH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

¢ CTIOJIH30BaTh XHMMHUYECKYI0 CHMBOJIMKY JJII COCTaBi€HHUA (QOPMYT BEUIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIUN;

e ONIPECNSATh BAJICHTHOCTh aTOMOB DYJIEMEHTOB B OWHApHBIX COCIMHEHMSIX, CTEIEHb
OKHCJICHHS DJIEMEHTOB B OWHApHBIX COCOUHEHHSX, MNPUHAAICKHOCTh BEIIECTB K
onpeaenéHHOMY KJlaccy COeIMHEHUH Mo (GopMyiaM, BUJ XUMUYECKON CBsI3U (KOBAJICHTHAS U
VMOHHAs) B HEOPTraHUYECKUX COCUHEHUSAX;

e packpbiBaTh cMmbich I[lepuoguueckoro 3akona JI. M. MeHneneeBa: I€MOHCTPUPOBATH
NOHUMAHUE NEPUOJUYECKONM 3aBUCUMOCTH CBOWCTB XHMHYECKHMX OJJIEMEHTOB OT UX
nosioxkeHus B [lepuognueckoil cucteme, 3aKOHOB COXPAHEHHSI MACChl BEUIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYE€HUsI, 3aKOHa ABOTapo;

¢ ONKCHIBATh MW XapakTepu3oBaTh TaOmuuHyio ¢opmy Ilepuomuyeckoit cuCTEMbI
XUMHYECKUX OJIEMEHTOB: pa3juyarTh IMOHATUSA «TJIaBHas mnoarpynna (A-rpynma)» u
«mobounass mnoarpymnmna (b-rpynma)», wMansie W OONBIIME TEPUOJBI, COOTHOCHUTH
0003HaueHus, KOTopble HMelTcs B Tabmuue «llepuognueckas cucteMa XUMUYECKHUX
anemeHTtoB J[. WM. MenzaeneeBa» ¢ YNCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS AaTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj siipa, oOLIee YUCIIO JEKTPOHOB U paclpeiesieHue
WX T10 AJIEKTPOHHBIM CJIOSIM);

e KJJaCCU(ULHUPOBATh XUMHUYECKUE HJIEMEHTbI, HEOPTaHUYECKUE BEILECTBA, XUMUYECKUE
peakiuu (1o YUCIy U COCTAaBY YYACTBYIOIIMX B PEAKIIMU BELIECTB, MO TEIIOBOMY 3D PeKTy);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBONCTBA BEIIECTB Pa3JIMUHBIX
KJIACCOB, NOATBEPXKAAs OMMCaHUWE  IpUMEpaMu MOJIEKYJSIPHBIX ~ YpaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

e IPOrHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBUCMMOCTHM OT HMX KA4ECTBEHHOT'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILECHUN B PA3JIMYHBIX YCIOBUSAX;

* BBIYHCIISATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYEO MaccChl BELIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOTO 3JEMEHTa 1O (opMyJie COEIWHEHHUS, MAacCOBYIO JIOJIO BEUIECTBa B
pacTBOpE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

e IPUMEHSITh OCHOBHBIE OIEpPALMU MBICIUTENBHOW NESITEIbHOCTH — aHAJU3 W CHUHTE3,
CpaBHEHHE, O0O00OIIEHHE, CHUCTeMaTH3alIo, KIaCCU(PUKAINIO, BBISBICHUE MPUYUHHO-
-CJIECTBEHHBIX CBSI3€M — JUISI W3YyYEHUs CBOMCTB BELIECTB M XHWMHYECKUX PEaKIUi,
€CTECTBCHHO-HAYUYHbIE METOJbl IMO3HAHUS — HAOJIOACHHE, U3MEpPEHHE, MOJEIMPOBAHUE,
HKCIIEPUMEHT (PEasIbHbII U MBICJICHHBIN );

eCIIEIOBATh MpaBUJIaM  [OJb30BAaHUA XHMMHUYECKOW TMOCYAOH U  JIabOpaTOpHBIM
o0opyoBaHMEM, a TakXKe INpaBuiIaM OOpalleHusi C BeEIIeCTBAMHU B COOTBETCTBUHU C
WHCTPYKIUSIMA TI0 BBITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKHUX OMBITOB MO TMOTYYEHUIO H



coOMpaHuIo Ta3000pa3HbIX BEMIECTB (BOJAOPOJIa U KUCIOPO/a), IPUTOTOBIECHUIO PACTBOPOB C
OIPEIECIEHHON MacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W MPOBOJUTH
XUMUYECKHUE SKCIIEPUMEHTBI IO PACIIO3HABAHHMIO PACTBOPOB LIEIOUYEH U KUCIOT C IMTOMOIIBIO
UHAMKATOPOB (JTakmyc, ¢heHondTaren, METHIOPaHK U IPYTHE).

K koniy oOyuenus B 9 kiiacce MpeIMETHBIC pe3ylbTaThl Ha 0A30BOM YPOBHE JOJHKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHWYECKHX IOHSATHUN: XUMHUYECKUH HJIEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHWUOH, IPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCT,
ANEKTPOOTPULIATENBHOCTh, CTEIICHh OKUCICHMS, XUMUYECKAsl pPEeakilusi, XUMUUYECKasi CBS3b,
TEIIOBOM 3(dexT peakuuu, MOIb, MOJSAPHBIA O00BEM, PACTBOP, DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI,  AJICKTPOJUTUYECKAs  JIUCCOIMAIMs, pEaKklUuh HMOHHOTO  OOMeHa,
KaTranu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTuMble UM  HeoOpaTUMBbIE  pPEakiluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHHE M
BOCCTaHOBJICHHE, AJJIOTPONUsS, aM(POTEPHOCTb, XUMHUYECKasi CB3b (KOBAJECHTHAsl, HOHHAS,
MeTaJuInyecKas), KpUCTaUIMYecKas pemérka, KOppOo3usi METaJIOB, CIUIABBI, CKOPOCTh
XUMUYECKOU peakluu, MpeaeiabHo nomnyctumas konuentpanus [1/IK Beniectsa;

e WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHYECKHUX TIOHATUH W NPUMEHATH 3TH
MOHATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

* ICIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY [UJIi COCTaBJ€HUS (QOpMyJa BEUIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

e OMIPEIENATH BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOrO COCTAaBa, NPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUH 10
dbopmynaMm, BHJ XUMHYECKONW CBsA3M (KOBAJICHTHAs, WOHHAs, METa/UIMuecKas) B
HEOPTaHUYECKUX COCAMHEHUSX, 3aps]l MOHA MO0 XMMHUYECKON ¢dopmylie, XapakTep Cpeabl B
BOJHBIX pPAacTBOpPaX HEOPraHWYECKUX COEAUHEHUM, THUIl KPUCTALIMYECKOW PEIIETKH
KOHKPETHOTO BEILIECTBA;

e packpbIBaTh cMbIch [lepuonnueckoro 3akona /. 1. MeneneeBa u 1€eMOHCTPUPOBATH €TI0
MOHMMAaHME: ONMKCHIBATh M XapaKTepu3oBaTh Tabiuunyro Gopmy Ilepronnueckoil cCUCTEMBI
XUMHUUYECKUX JJIEMEHTOB: pa3inyarh MOHATUSA «MJIaBHasg mnoarpynna (A-rpynma)» u
«mmobounas mnoarpynmna (b-rpynma)», wmample u  OonbIMe TEPHUOABI, COOTHOCHUTH
0003HaueHUsA, KOTOpPHIE HMEIOTCSA B TNEPHOAUYECKON  TabiuIile, C  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sapa, odliee
YUCJIO DJIGKTPOHOB M PACHPENICNICHUE HMX IO AJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB AJIEMEHTOB U UX COCIMHEHUN B MpeAesiax MallbIX
MEPUOAOB U TJIABHBIX MOATPYIIL C YUETOM CTPOEHHUS KX aTOMOB;

e KJITACCU(PUIIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XUMUUYECKHUE
peakiuu (1o YMCIIy U COCTaBy yYacTBYIOIIMX B PEaKIMH BEIIECTB, O TEIIOBOMY 3PdeKTy,
M0 U3MEHEHUIO CTENEHEH OKUCIICHUS XUMUUECKUX IJIEMEHTOB);



e XapaKTepu30BaTh (OMHUCHIBaTh) OOIMME U cHelupUYECKUe XUMHUYECKHE CBOICTBA
IPOCTBIX U CJOXHBIX BEIIECTB, MOJATBEpPXJasi OMNHUCAHHE MPUMEpPaAMU MOJICKYJISIPHBIX H
MOHHBIX YPABHEHHUU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIIUA;

¢ COCTaBJISITh YPABHECHUS JJICKTPOJIUTUYECKON JTUCCOLMALIMU KHUCIIOT, WIECJIIOYEH U COJIEH,
MOJIHBIE U COKpAII€HHBIE YpaBHEHHs peaKkIMii MOHHOTO OOMEHa, YpaBHEHMS pEaKIIUu,
MOATBEPKIAIONIUX CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXKAY BEUIECTBAMU Pa3IHMYHbBIX
KJIACCOB;

e PaCKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca STUX PEeaKIuii;

« IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKaHUsI XMMHUUECKUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;

¢ BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMHUYECKOTO d3JEMEHTa 1O (OopMyJe COEIWHEHHUS, MAaCCOBYIO JIOJNIO BEIIeCTBa B
pacTBOpe, MPOBOIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOMN PEaKIny;

eCOONIONATh, MpaBWIa TOJIb30BAHUS XHUMHUYECKOM TMOCylIoH U JIabopaTOpHBIM
o0opy/noBaHHEM, a TakXe INpaBwia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB MO TMOJIYYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (aAMMHUAKA U YTIEKHUCIIOTO ra3a);

« POBOJIUTH PEAKIIMH, MOATBEPIKIAIONINE KAYECTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MYyTEM XJIOPUI-, OPOMHI-, HOIUI-, KapOoHaT-, pocdar-, cunmkar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHHI AMMOHHUS U HMOHBI HM3YYCHHBIX METAJIJIOB,
PUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILIECTB;

e IPUMEHSTh OCHOBHBIE OIEpaIi MBICIUTEIFHON NEATEeIbHOCTH — aHalu3 W CHHTES,
CpaBHEHHE, 0000IIECHNEe, CUCTEMATH3aIMIO, BBISBIICHUE MPUUMHHO-CICACTBEHHBIX CBSI3EH —
JUISL U3y4YEHUS] CBOMCTB BEIIECTB U XUMHUYECKHX PEaKLUil, €CTECTBEHHO-HAYYHbIE METOJIbI
NO3HaHUs — HaONIOJIeHHWe, HW3MEpPEeHHe, MOJAEIUPOBAaHUE, OJKCHEPUMEHT (peajbHbI U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBEUI bubmorera [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) 101 )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001IeHre U CUCTEMaTH3alisl 3HAHHH
m H https://m.edsoo.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie TOMBITKY KIAaCCHPUKAITUT
51 XAMHYECKHX dJIeMEHTOB. IloHsITHE O bubmorexa [JOK
) https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorera [JOK
pHoa https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bu6 OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
Hrorosas npoMexyTouHasl aTTecTalus bubnmoreka [JOK

67 1
B (hopMme TecTupoBaHUs https://m.edsoo.ru/00ad9ch2

68 PezepBHblit ypok. O0o01IeH e U 1 bubmumoreka [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[lepuoauueckuii 3aK0OH.
[Tepunonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1. 1 bubmuoreka [JOK
MenneneeBa. 3aKOHOMEPHOCTH B https://m.edsoo.ru/00adb59
M3MEHECHUHU CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB
3aKOHOMEPHOCTH B U3MEHECHUH
. bubmuorexa [JOK
CBOMCTB XMMUYECKHUX AJIIEMEHTOB 1

https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

Knaccudukaius 1 HOMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buabl XuMUYECKOU CBA3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Bxonnas konTponbHast padota Nel o
teme «[loBTOpeHue u yrioybnenue 1 1
3HaHWI OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1acca
Knaccudukanus XuMHaecKux 1 bubmuorexa [JOK
pEAKIHI MO pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

bu6mmorexa [IOK

pPCaKkmuu. IloHsiTHE O TOMOT€HHBIX B 1
TCTCPOTCHHLIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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IIonsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.
(DaKTopBI, BJIIMAIOIHUE HA CKOPOCTH

bubmuoreka [JOK

8
XUMHYECKON PEAKIMHU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
9 OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoraruu. CuiabHbIe U ci1adblie bubmmorexa [IOK
A HHATIH https://m.edso0o.ru/00adcd68
AJIEKTPOIIUTHI
11 HMounrie ypaBHEHUS peakIuil bubnnorexa [IOK
yp peak https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN bubmnorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHNI 00 bubmmorexa [TOK
pea . https://m.edsoo.ru/00add8b2
3JEKTPOJIUTUYECKON JUCCOLMAIIIHT
14 ITousTHe 0 THAPOIIN3E COTIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUM https://m.edsoo.ru/00addd12
[TpaxTrueckast paborta Ne 1.
16 «Pemenne sxkcnepuMeHTAIIBHBIX bubmmorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padota Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubmnorexa [IOK
P g HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
18 OO11ast XxapakTepUCTHKA raJOreHOB. bub6nuorexa [IOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

XJopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XHMquCKmI: CBOMCTBA, MOJIYYCHUE bubmmorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTuueckas padota Ne 2 o Teme
20 «[TomydeHnne CoITHON KUCTOTHI bubmorexa HOK
yi B . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Boruncnenus o ypaBHeHUAM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 bubnmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepol u €€ coeqMHEHUN bubnunorexa [JOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
¢uznyecKkue 1 XuMUYECKHE CBONCTBA https://m.edso00.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 (1)1/1314%01(1/15 U xm\fnqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CIoc0o6a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK

XUMHYECKOE 3arps3HEHNE
OKpYXKarollel cpelibl COEANHEHUAMHU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM JOJIU BBIXOOA

bubmuoreka [JOK

27
MPOAYKTa Peakiuu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA SJIEMCHTOB

28 V A-rpymisbl. A30T, paclipoCTpaHeHHE bubnunoreka [HOK
B IIpupoie, GU3NUYECKUE U https://m.edsoo.ru/00adeea6
XUMHYECKHUE CBOMCTBA
AMMUak, ero ¢puznueckKue u

29 XUMUYECKHUE CBOWCTBA, MOJTyYEHUE U bubmorexa HOK

» HOIYH https://m.edso0.ru/00adf004
IPUMCHCHUE
[TpakTiueckast pabota Ne 3 o teme
30 «Ilomydyenre aMmmuaka, U3ydeHue ero bubmorexa HOK
. I ke https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas Kuciora, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 no0peHnii. XUMHUYECKOE bubmmorexa LHOK
YAODP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (b(pgsn(qe)CKHe " bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPeEIbI https://m.edso00.ru/00adfc20
dbocdaramu

35 VYrnepon, pacnpocTpaHEHUE B bubnmoreka [JOK

mnpupone, (1)H31/II-ICCKI/IG U XUMHWYCCKHEC

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

CBOMCTBA

Oxkcuapl yriaepojaa, ux pusnyeckue u
XAUMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

36 DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)
37 VYronbHast KucioTa u e€ coiu bubmmorexa [TOK
https://m.edso00.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
"ITosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK
38
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHuii u ero coequHeHus bubmorexa [IOK
https://m.edso0o.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnunorexa [JOK
«BaxkHenmme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme
42 «BaxxHeinme HeMeTaubl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO0mas XxapakTepruCcTUKa XUMHIECKIX
3JIEMEHTOB — METAJLIOB.
43 Merannuueckas CBsI3b U bu6mmorexa [IOK

METAJINYECKask KPUCTATUITMYECKAS
pewmérka. Pu3n4ecKre CBOMCTBA
METaJUIOB

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

44 DIIEKTPOXUMHUUECKUAI P buGnnorexa LIOK
pOXIM P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaNIOB
O061me crnocoObl MoTy4eHHs
MeTaiuioB. CruraBel. BerauciieHus mo
45 aBHEHUIM XUMHUYECKUX PEAKIIUU Eubmorexa ITOK
P DeaiHi, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJECPIKHUT
pUMeCcH
46 [TousATHE O KOPPO3UU METAIUIOB bubnmorexa LOK
pp https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael14b2
48 OKcuabl U TUAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [llenouHO3eMeTbHBIC METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coequHEHUA Kb Bubmorexa ITOK
4 H https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATU3AIHS
3HAHUU
JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
52
YCTpPaHEHHUS https://m.edso00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubmmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A 7
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCH/IA U bubmuotexa [JOK
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TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keseso bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
57 OKcuibl, THIAPOKCUIBI U COJIM JKeJie3a bubnnoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3ALMS
3HaHUH’
[IpakTrueckas padora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3314 10 TEME bubnuorexa [JOK
59 .
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
50 pEareHToB JIaH B U30BITKE UITH bu6mmorexa [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIX0JIa POAYKTA
peaxiuu
61 O000111eHNEe U CUCTEMATU3ALIS
3HAHUH
KonTponbHnas pabora Ne4 o teme
62 «Bakueime MeTaIbl ¥ UX
COCTMHECHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
MOBCEIHEBHOU XU3HU UeI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnoreka [JOK
OKpYXKAaroILEe cpebl https://m.edso00.ru/00ae4270
65 Ponb xumuu B perennu bub6nuorexa [IOK

9KOJIOTHYECKUX MpoodIemM

https://m.edsoo.ru/00ae4270
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Hroropas IMPOMCIKYTOYHAA aTTCCTalluA

66 1 bubmuoreka [JOK
B (hopme TecTupoBaHHS https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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