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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C YUYETOM KOHIEMIUU MPENoaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYy4YalOIIUXCS CpEeICTBaMU Y4eOHOro MpeaMeTa, yCTaHABIMBAET
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusl, a TakKe TpeOOBaHUM K pe3yabTaTaM O0OyYeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHU S 00YUarOIIEerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBIIUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPENIEIEHHOM JTare e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:KaHMsl POrpamMMbl IO XUMHH copMHpOBaHA Ha OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQAbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY IOCJIEIOBATEIbHOTO Pa3BUTHUs 3HAHWM HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPE/ICTaBICHUH 00 ANEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W MPOTHO3MPOBAHHS CBOMCTB, CTPOEHUS U BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM I03HaHus B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHCHMH B Y4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUEe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOYyYE€HHsS Ha CHUCTEMaTHYecKoe TMpHUOOIIeHHE O0O0y4aroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢popmupoBanue o61Iel PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aronuxcs TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJEPKAHUE OBbYYEHUA

8 KVIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBolcTBa BeElIECTB. ArperartHoe coctosiHue BemiecTB. llondrue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMoCBA3b KOJIMYECTBA, MAacchl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BellecTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XuMHUUECKUX PeaKIUi
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHHe (U3NUECKUX (IUIaBJIeHNE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XMMHYECKHUX peakuuil (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BBIAPUBAHHUE, IUCTHIUISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYeCKMX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMY4deHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopotr kucioposaa B mpupoje. O30H — aloTporHas MOAM(pUKAIUS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYeckue cBoicTBa Bojabl. OcHOBaHUA. Ponbp pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHnne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M ONHUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOHMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIIEOBaHUE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alnu, MOJIYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepmoamdeckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKU U npakTuku. J[. 1. MeHaenees — y4€Hbll U IPpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanu3e. lloHarne o XumHyeckoM paBHOBecMU. @DakTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHUE YpaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs peaklUil HOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoOLiecca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTtepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XusopoBogopod. ComsiHas —KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (u3NYecKue M XMMUYeckue cBoiMcTBa. OKCHABI Cephbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, Moy4yeHue u npuMeHeHue. Conu aMMOHMSI, UX (U3HUECKHE U XUMHYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHHSI B KadeCTBE MHUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(PUKALIMH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HNPOAYKTHl HUX NepepaboTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IIOJIY4YEHUE U IPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcune kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTPOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobieMsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepuaoB), HaOdIoJeHHEe Tpolecca OOYINIMBaHUS — caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHMA M (ocdar-noH W W3yYeHHE TMPHU3HAKOB MX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHHEe AKCIEPUMEHTAIBHBIX 337a4y Mo Teme «Baxueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. MenneneeBa u crpoeHust
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. OuU3nyueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xuMuueckux anemeHToB [[. M. MeHpueneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToOMa, HaXOXAeHUE B mpupojae. Pu3ndecKkue 1 XMuMUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4eHUE PE3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHANIOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE W ONMCAHKUE TPOILIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpyxKaouas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TIpeebHas JOMyCTUMAasi KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanus MexXnpeaAMETHBIX CBA3€M NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CST CACTEMHBIMHU JIJIS1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIacCUpUKALIUS, MIEPUOANYHOCTD, HaOI0ACHUE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYCCKHIA 3apsiji, MPOBOJIHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COJTHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PEe3yNbTaThl OTPaXKAaIOT TOTOBHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M paCIIMpPEHHUE ONBITA ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKH B >KM3HH COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMAIUEeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2)rpa’aaHCcKOro BOCIUTAHMSA:

MPEJICTABICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
yu4eOHOUCCIIEI0BATEIbCKONW, TBOPYECKOM M JIPYrMX BMJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM JI€ATENBHOCTH MPY BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJEHHWE U TIOCTYNKH CBOMX TOBAPHUIIEH C MO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3)11eHHOCTH HAYYHOT'O IO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOILI[IE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABJIAIOLINE OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeloi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJyY€HHE HOBBIX 3HAHUH IO XUMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaeMBIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMH TEKCTaMHM, CIIPABOYHOH JHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMHU CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4)popMupOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIii 00pa3 JKW3HM, OCO3HAHHE IOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUs] alKOrojsl, HApKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHHS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
JKU3HU;

5)TpynoBoro BocnuTaHus:

HUHTEPEC K MPAKTHYCCKOMY M3YyUEHHUIO MPOQPECCHI M TPyIa Pa3IuIHOIO POJia, YBAXKCHUE K
TPYAy H pe3yibTaTaM TPYJOBOM JEATEIBHOCTH, B TOM 4YHCIE HAa OCHOBE IPHMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON NMPOo(heCCHOHATLHOU JIEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJJaITUPOBATLCS B POPECCHOHATIBHON CPE/IE;

6)3K0J1I0rM4eCKOr0 BOCTIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE € CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOr0 M 0Oe30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U ICHXHYECKOMY 370POBbIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU HIOHeﬁ;

CHOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4YaeMble TPU H3YUYCHUH XUMUH, IS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpeACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHUA PYKOBOACTBOBATHLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocrase MCTAIPECAMCTHBIX PEC3YJIbTATOB BbIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/IFI
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHLUI, TMIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
peaIMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX IPEIMETOB (POPMHUPOBATH IIPEICTABICHHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOTO MBINIJICHUA TIIPU OCBOCHUH 3HAHWUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpATh OCHOBAaHUS M KpUTEpPUM I Kiaccu(uUKaluu
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHHUS;

YMEHHE MPHUMEHTHh B Ipoliecce MO3HAHMS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiud — TpU PEHICHHH Y4eOHO-
IIO3HABATCIIbHBIX 3aaad, C y'-IéTOM ITUX MOACJIIBHBIX Hpe}ICTaBHeHHﬁ BBISABJIISATH nu
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX O6’beKTOB — XUMHUYCCKHUX BCHIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U W
NPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTYET O MPOJICIIAHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMOcoOus, pecypcsl HHTepHeTa), KPUTHUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH pa3INdHble METOIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHbOpMaUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeACIEHHOTO THIA, MPUOOPETEHHWE ONBbITA B OOJIACTH HCIOJIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIlacMble 33/a4l HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH MTPUPOTHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) MO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISTH MOTyYeHHBIE Pe3yIbTaThl TO3HABATEIHHOM ESTEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JCHCTBHI, ONpeaesieHNe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JESTEIBHOCTh, BBHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TOJYYCHHOTO pe3ysIbTaTa 3asBICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,

YCTQHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpamMMoOl, BBIIENSIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI JCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3IIUYHBIX YU€OHBIX U HOBBIX CHTYaLlUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEIUECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIPHBIM O00BEM, OKCHJ, KHUCIOTa, OCHOBaHME, COJb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CJIOW aTOoMa, aTOMHas OpOUTalb, paJuyc aromMa, XMMHUYEcKas CBs3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHATUNH M NPUMEHSTH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMMCHIBATh M XapakTepus3oBaTh TabmuuHylo ¢opmy Ilepuoanueckoit cuctemsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIy M COCTAaBY Y4YacTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIUIO, BBIABICHHE MPUYUHHO-
CJIE[CTBEHHBIX CBSI3€M — JUISl M3YYEHUs CBOMCTB BELIECTB M XUMHUYECKUX PEaKLUU,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHUe, U3MEpPEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAKXE MpaBWJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIIOBOM 3P EKT peakluu, MOJb, MOJSPHBI 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBS3h OCHOBHBIX XMMHUYECKHUX TMMOHATUM U TPUMEHATH ITH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopMmyre, xapakTep Cpelasl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3nuyaTh MOHATHS «TJIaBHas moxarpymma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasl ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPAaBHEHUS peakuii HOHHOTO OOMEHa, YpaBHEHUS peaKiui,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHMS, BO3MOXKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON peaKIlty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMpaHMIO Tra3000pa3HbIX BEHIECTB (aMMHUAKa M YIIIEKHCIIOTO Ta3a);

IIPOBOAMTH PEAKLMHM, MOATBEPKAAOIINE KAaYECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCUA-MOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEILECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX DEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIE (LU (pPOBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE MIOHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemiecTBa 1 xummuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2.Bakneiimme npeacTaBuTe M HEOPraHMYECKHUX BeleCTB
51 Boznyx. Kucnopon. [lonsitue 6 bu6mmoteka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' U COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHHUSAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHU

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKUX djeMeHToB /I, 1. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLIMH
bubnuoteka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 65

I[TPOT'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 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 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

bub6nmoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edso0.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pazgen 4. Xumusi 1 oOKpy:Kamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3

bubnuoreka [{OK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

65



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




HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 1.09 bu6mmoreka [IOK
yentoBeka. Tena u BemecTsa T https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [ToHsiTHE O METOAAX MO3HAHKS B XUMHH 1 5.09. httos://m.edsoo.ru/ffod227e
IIpakTuyeckas padora Ne 1
«IIpaBuiia padoThI B J1a00paTOPHUU U bubnnoreka [JOK
3 . 1 8.09.
npuémMbl o0paleHus ¢ https://m.edsoo.ru/ff0d23dc
JIadopaTOPHBIM 000PYyA0BaAHHEM»
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1 12.09.
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuyeckasn padora Ne 2
5) «1?213 eJieHHe CMI::ceﬁ (Ha mpumepe 1 15.09 bubmorexa HOK
A . P P T https://m.edsoo.ru/ff0d28c8
OYNCTKHU MOBAPEHHOH COJIN)»
bu6mmoreka [IOK
A 1 19.09.
6 TOMBT H MOJICKYIIBL 9.09 https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI. 3HAKH bubmuorexa [JOK
7 1 22.09.
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
I1 1 26.09.
8 POCTBIC 1 CIOAHBIC BetllecTba 6.09 https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [IOK
A - 1 29.09.
o TOMHO-MOIICRYIAPHOC yHCHHC 9.09 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB 3.10. https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
11 6.10.
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO 10.10 bubmuorexa [JOK
3JIEMEHTA B COCUHEHUHN o https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. 13.10 bubmuoreka [JOK
Monspnas Macca o https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 17.10 bubmuorexa [JOK
XUMHAY€ECKast peaKIus T https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
15 . 20.10.
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. 24.10 bubnuorexa [JOK
XUMHUUYECKHE YPaBHEHUS o https://m.edsoo.ru/ff0d3b88
BerancneHuss Komm4ecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX 7.11 bubmorexa HOK
B . P o https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KEHUSI e 10.11 bubmmorexa [JOK
g P ’ o https://m.edsoo.ru/ffod3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIIMKJIOIEIUCT 0606yq C€HHE 1 1411 bubmorexa HOK
H AT, HVI o https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 KonTtpouabHas pa6ora Nel no teme 1711 bubnnoreka [JOK
«BemecTBa U XUMHYECKHE PeAKIHI R https://m.edsoo.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras 2111, bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 KHUCIOpoAa (peaKIuy OKUCIICHHS, 24.11. httos://m.edsoo.ru/fOd4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B

23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 28.11 bubmorexa LHOK

parop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBo# 3 PexT XuMUIeCKOoM
peakuu, MOHSITHE O bu6mmoreka [IOK

24 1.12.

TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUAX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro 5.12 bubmorexa LHOK
P AYxa, o https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
I oora Ne 3
2 loayienen cobupanme g1z, | BomeremLOK
y P . o https://m.edsoo.ru/ff0d4ae2
KHCJI0PO/a, U3yYeHHUe ero CBOiCTB»

97 Bonopon — anemeHT u mpocroe 1212 bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje o https://m.edsoo.ru/ff0d4dd0
du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK

28 15.12.

Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK

29 [TonsiTHE O KHCIOTAX U COJAX 19.12. https:/m.edsoo.ru/f0d50d2

30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 2912 bubnmuotexa [JOK
JTabopaTopuu o https://m.edsoo.ru/ff0d4ddo
IIpakTHyeckast padora Ne 4 o reme

31 «IToryyeHnue u codupaHue BoA0pPoO/A, 26.12. bubmiorexa LIOK

HU3y4YeHHe ero CBOMCTB)

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

bubmuoreka [JOK

32 29.12.
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM 12.01 bubmorexa [JOK
. . Y o https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brrunciienust 00bEMOB r'a30B 110

34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA 16.01 bubmorexa LOK
P B peart . o https://m.edso0.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B

35 duznueckrue 1 XMMUYECKHE CBOMCTBA 19.01 bubnuorexa [JOK
BOJIBI R https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 006 23,01 bubnuorexa [JOK
HHIIKATOPaX R https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputesb. HachimeHHbIe

37 ¥ HEHACHIIIEHHBIE paCTBOPEL. MaccoBast 26.01 bubmorexa [JOK

. P phl- o https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
IIpakTnyeckas padora Ne 5 nmo reme
«IIpurorosieHue pacTBOpoB ¢ bubnuoreka [IOK

38 . N . . 30.01.
onpeneIéHHOM MacCoBOM 10J1ei https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOr0 BelIeCTBA)

39 KonTtpouabnas padora Ne2 nmo reme 202 bubnnorexka [JOK
«Kucnopon. Bonopon. Bona» o https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [IOK

40 6.02.

HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 9.02 bubmmorexa LIOK
’ P R https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, 13.02. bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA 16.02 bubmumoreka [IOK
OCHOBaHUN R https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bubnunoreka [HOK

44 20.02.

HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA 9702 bubnmoreka [JOK
KHCJIOT T https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOf(SBI: HI(['_)J'I )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC 2.03 bubmorexa [IOK

. v ’ T https://m.eds00.ru/00ad9474
CBOICTBa
IIpakTnueckas padora Ne 6.

47 Pemienue 3KkcnepuMeHTAIbHBIX 6.03 bubnnorexa [HOK
3a1a4 o TeMe «OCHOBHBIE KJIACCHI R https://m.edso00.ru/00ad9b7c
HEOPTraHWYEeCKUX COeTMHEHNID»

I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK

48 . 13.03.

HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK

4 7 16.03.

9 O000111eHNE U CHCTEMATH3AIINS 3HAHUI 6.03 httos://m.edsoo.ru/00adach?
KourposabHas padora Ne3 o teme
50 "OCHI())BHBIe Kfaccm 20.03 bubmorexa [JOK
. R https://m.edsoo.ru/00ad9ela
HEOPTraHUYEeCKUX COeTNMHEHUH
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)H/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;IITlI/Ie 0 23.03 bubmorexa HOK
' T https://m.edso00.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoguueckas cucTeMa XUMHYECKUX 27.03 bubmiorexa HOK
pHOA T https://m.edsoo.ru/00ada52¢c
anemenToB JI. 1. Menaeneera
53 [lepurozpl, TPyMIIbI, MOATPYIIIBI 6.04. bubmmorexa [OK

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

bubmuoreka [JOK

54 10.04.
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit 13.04.
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B 17.04 bubmuorexa [JOK
[Mepuoanyeckoii cucreme 1. 1. o https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. 20.04 bubnnoreka [JOK
MemnieneeB — y4EHBIN, TIEIaror u T https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
pooTpul bu6mmorexa [IOK
58 XUMUYECKHUX DIIEMEHTOB/ 24.04.
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 HNonnas xumMuueckas CBsi3b 27.04. https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XUMAYECKas 4.05 bubnnorexka [HOK
CBSI3b R https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOMsIpHAs XUMHUYECKast 8.05 bubnunorexa [JOK
CBSI3b T https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (TemeHb OKHCICHHS 15.05. https://m.edsoo.ru/00adae28
OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC Eub 10K
noIMoTeKa
63 peakiii. OKACHTEIH 1 18.05. https://m.edso00.ru/00adb076
BOCCTaHOBHUTEIH
64 KonTtpouabnas padora Ne4 no reme 22.05. bub6nuorexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

«CTpOCHI/le aToMa. XumMuieckas

https://m.edsoo.ru/00adb076

CBSA3b»
. bubnmoreka [JOK
65 O000111eHE U CUCTEMATH3AaIUs 3HAHUI 1 25.05. https://m.edsoo.ru/00adbAgs
OBIIEE KOJIMYECTBO YACOB I10 65

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[lepuoauueckuii 3aK0H.

1 [lepuoauueckas cucrema 1 209 bubnnoreka [HOK
XMMHYECKUX 3j1eMenToB JI. U. R https://m.edsoo.ru/00adb59e
MeHneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHYECKHX 3JICMECHTOB 1 5.09 bubmorexa [JOK

N o https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Kiaccudukanus 1 HOMEHKIIaTypa bubnuorexa [JOK

3 1 9.09.

HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XUMUYECKOM CBS3H U TUIIBI 1 12.09 bu6mmoreka [JOK
KPHUCTAJUTMYECKUX PEIIETOK R https://m.edsoo.ru/00adbac6
KonTpoJubnas padora Nel mo reme
«IloBTOpEHue u yriayojieHue

5 ¢ P yriay 1 1 16.09.
3HAHUIT OCHOBHBIX Pa3JejioB Kypca
8 kacca»

5 Knaccugukarus Xumuueckux 1 19.09 bubnnorexka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM R https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHATHE O TOMOTEHHBIX U 1 23.09 bubmmorexa LOK
p : o https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHSIX
IToHsATHE O XMMHYECKOM PAaBHOBECHH. bu6mmoreka [JOK

8 P 1 26.00. R

@DakTOpPBI, BAUSIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c¢c
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XUMHYECKON PEAKLIUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

bu6mmoreka [IOK

| peakun 30.09. https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 ncconuanuy. CUIbHEIE U c1a0ble 3.10 bubmorexa [IOK
a HHATUH. o https://m.edso00.ru/00adcd68
3JIEKTPOJIUTHI
. bu6mmoreka [IOK
1 HonHeIe ypaBHeHHA peakilii 7.10. https://m.edsoo.ru/00add448
XuMHYEeCKrEe CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE MPEACTABICHUIN 10.10 bubmorexa [TOK
p VH o https://m.eds00.ru/00add5d8
00 JIEKTPOJIMTHICCKOM JUCCOIIHAIITN
XHUMHYEeCKHE CBOMCTBA COJICH B CBETE Bu6 LIOK
b noOIMoTeEKa
13 MpeIICTaBeHui 00 . 14.10. https://m.edso00.ru/00add8b2
IIEKTPOJIMTUYCCKOM TUCCOITHAIITT
. bubnuoteka [JOK
14 [lonsiTue o rugponuse coneit 17.10. https://m.edsoo.ru/00addoda
bu6mmoreka [IOK
K 0 Ne2
«;:::If :H:;l::“zic?g; 25 moTeme https://m.edsoo.ru/00addd12
15 P < 21.10. Bu6mmorexa LIOK
auccounanus. XuMH4YeCKHue https://m.edsoo.ru/00addec0
peaknuu B pacTBOPax»
IIpakTHyeckas padora Ne 1.
16 «lfemelme 3ch§ HNMEHTAJLHBIX 24.10 bubmmorexa [TOK
P o https://m.edsoo.ru/00addbfa
3amau»
17 OO0mras XxapakTepucTHUKa rajJoreHOB. 7.11.
18 OO01mas XxapakTepuCcTHKa TaJIOT€HOB. 1111, bubnmoreka [JOK

XUMHYECKUE CBOMCTBA HA PUMEPE

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

XnopoBogopoa. CossiHast KUCIIOTa,

bu6mmoreka [IOK

19 €CKHe CBOMCTBA, MOJIyuYeHHUE 14.11.
HHMITFICCRHE CBOHCTEA, HOJYHCHHIE, https://m.edsoo.ru/00ade104
MPUMEHCHUE
IpakTnyeckas padora Ne 2 mo
20 Teme «Ilonyuenune constHoit 18.11 bubamorexa LOK
y . N o https://m.edsoo.ru/00ade348
KHCJI0ThI, U3yYeHHe e€é CBOICTBY»
Brruncnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3 21.11 bubmmorexa LIOK
pearti, s T https://m.eds00.ru/00ade488
peareHToB J1aH B U30BITKE
OO0m1as XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK
22 25.11.
VIA-rpymribl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI 28.11 bubnnoreka [JOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA o https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoi, CTpOeHHUE, 512 bubnnoreka [JOK
du3nyeckre U XMMUYECKHE CBOWCTBA o https://m.eds00.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA 5.12 bubmmorera LOK
’ o https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE ITPOMBIIINIEHHOTO CTI0c00a
MIOJIy4EHUS CEPHOU KUCIIOTBI. bubnnoreka [JOK
26 9.12.
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIIe! Cpebl COeAMHEHUSIMH
cepsl
27 Brrunciaenue MaccoBoi 10JIM BBIXO4a 12.12. bu6mmoreka [IOK
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IPOAYKTA PeaKuu

https://m.edsoo.ru/00adec8a

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

bu6mmoreka [IOK

28 16.12.
B IIpupoze, GU3nIecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHUE CBOMCTBA
AMMHak, ero Gpu3nIecKue u
29 XUMUYECKHE CBOWCTBA, MOTyYeHUE U 19.12 bubmorexa LHOK
> HOIYH o https://m.eds00.ru/00adf004
IpUMEHCHHE
IpakTnyeckas padora Ne 3 mo
30 Tell)we «Ilox qeml;e aMMHaKa 23.12 bubmmorexa LOK
y _ i o https://m.edsoo.ru/00adf180
U3y4YeHHe ero CBOHCTB)»

31 A3oTHas KUCI0Ta, e€¢ (PU3NIeCKue U 26.12 bubnuorexa [JOK
XMMUYECKUE CBONCTBA T https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPAIBbHBIX

32 00peHui. XUMHUYIECKOE 30.12 bubmorexa HOK
yAo0p ’ . o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 (1)00((11))0 pHa$1 ann((l))Ta q)(i)I/I;)SI/I(‘le)CKI/Ie u 13.01 bubmorexa HOK

P . o https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJyUCHHE
Hcnonb3oBanue pocdatos B

34 Ka4eCcTBE MUHEPAIbHBIX y10OpEHNUH. 16.01 bubnuoreka [IOK
3arpsi3HeHUE IPUPOHON CPEJIbI R https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacipocTpaHEeHUE B

35 npupoe, Gu3nYeckue 1 XUMHUYECKUe 20.01. bubmmorexa [JOK

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuppl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOWCTBA.

bubmuoreka [JOK

36 DKOJIOTHYECKHE TIPOOIIEMBI, 23.0L. https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

. bubnmoreka [JOK

37 YronbHas KUCIOTa U €€ Coln 27.01. https://m.edsoo.ru/00ae006¢
IIpakTyeckas padora Ne 4 o
TeMme "'IlosrydyeHHe yriieKucJaoro bubnmoreka [JOK

38 30.01.
raza. KauecrBenHnasi peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHAT-HOH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O 3.02. bubnmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTiepoaa
. bubnuorexa [JOK

40 Kpemnwuii u ero coenuuenus 6.02. https://m.eds00.ru/00ae080a
IIpakTuyeckas padora Ne 5.

a1 Pemienue s3KkcnepuMeHTaIbHBIX 10.02. bubnnorexka [JOK
3aj1a4 1o reme «Baxuenmmue https://m.eds00.ru/00ae0bf2
HEMeTAJJIbI U UX COeIHHEHU»

KonTpoabHasi Ta Ne3 mo Tem
42 <<](3)amrl)1‘::;m;e }II):I\TZT:HJ.ISI nonxe ) 13.02. Bubmmorexa LIOK
https://m.edsoo.ru/00ae0e18
COeTUHEHUSD
OO01mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIIOB.

43 Mertannmndeckas CBsI3b U 17.02. bubmuorexa [JOK
METAJIINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
peméTka. Pu3nyecKue CBOMCTBA
METAJIJIOB

44 XHUMHYECKUE CBOMCTBA METAJIOB. 20.02. bubnmuotexa [JOK
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DIEKTPOXUMUYECKUN P
HaAIPSOKEHUH METaJLIOB

https://m.edsoo.ru/00ael1156

O061me crnocoObl MoTy4eHHs
MeTaiuioB. CiutaBbl. Berauciienus mo

bubmuoreka [JOK
4 7 24.02.
° YPABHCHIAM XHMITCCIHX PEaitin, 0 https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
PUMECH
bubmuoreka [JOK
4 IT 27.02.
6 OIITHE O KOppO3HH METAILIOB 0 https://m.edso00.ru/00ae1278
bu6mmorexa [IOK
47 [Henowmere meTarb 3.03. https://m.eds00.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U 6.03 bubnuorexa [JOK
KaJus T https://m.eds00.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAILIBI — bubnnoreka [JOK
49 y y 10.03.
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
bu6mmoreka [JOK
B i 13.03.
50 aXHEHINe COSTUHEHNS KaIbIIHs 3.03 httos://m.edsoo.ru/00ae 1568
51 O606IEI6HI/IC Y CUCTEMaTH3aIMs 17.03.
3HAHUH
JKEcTKOCTh BOMBI U CITIOCOOBI €& bu6mmoreka [IOK
52 20.03.
YCTpPaHEHHUS https://m.edso00.ru/00ae1886
IpakTuyeckas padora Ne 6 mo
53 Tell)we ")Kécncocfb BOAbI 1 METOAbI 24.03 bubmmorexa [JOK
. " 8 8 ' https://m.edsoo.ru/00aelae8
eé ycTpaHeHUs
bubmuorexa [JOK
4 A 7 27.03.
> JITOMIHIH 03 https://m.edso0.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U 704, bub6nuorexa [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bubmuorexa [JOK

o Keneso 10.04 https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a 14.04. bubmuoreka [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 0606LEI€HI/IC U CUCTEMaTH3aIUs 17.04.
3HAHUHI
IIpakTnyeckas padora Ne 7.
59 Pemenne s3xcnepuMeHTATbHBIX 21.04. bubnnoreka [HOK
3aja4 no teMe «BaxxHeiinmue https://m.edsoo0.ru/00ae3de8
MeTAaJLIbI M UX COeTHHEHUsD»
Boruncnenus mo ypaBHeHUAM
XUMUYECKHUX PEaKIUi, €CIIH OJUH U3
pPEareHTOoB J1aH B U30BITKE WU bubnunoreka [JOK
60 24.04.
COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIM BBIXOJIA TIPOITYKTA
peakuu
61 06061?6HH6 U CUCTEMaTHU3AIH 98.04.
3HAHUH
Kontpoabnas padora Ned4 mo reme
62 «BaxHel e MeTa/LIbl M UX 5.05.
CcOoeTMHEHU
BemectBa u matepuansl B bubnuoteka [JOK
63 . 8.05.
TOBCETHEBHOM KH3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE 12.05. bubnuoreka [IOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumMuu B pelieHuu 15.05. bubnnoreka [JOK

9KOJOTHYCCKHUX HpOGJ’ICM

https://m.edso0.ru/00ae4270
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJLHOM ITPOI'PAMMBI

8 KVIACC
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
Kon 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
1 Ilo Teme: «IlepBoHavanbHBIE XUMUYECKHUE TOHITHS
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IIOHATHUH: aToM, MOJIEKyJa,
XUMUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENbHAs aTOMHas M
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas
11 J0Js1 XMMHMUYECKOTO 3JIEMEHTAa B COCIMHEHHMM, MOJISIPHBIH O0BEM, XUMHUECKas
peaxuusi, KiacCu(pUKaus peakuil: peakiuu COeIMHEHUS, PEaKIIMH pa3IoKeHUs,
peakMM 3aMelleHUs, peakuuu oOMeHa, 5K30- M HHIOTEPMHUYECKHE peakiuy,
TEIUIOBOU 3(QeKT peakuuu, pacTBOp, MaccoBas IOJs BemiecTBa (MPOIEHTHas
KOHIIEHTpALUs) B pacTBOpe
1 WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKHMX IOHATHH U IPUMEHATH
' 9TH MOHATHUS IPU ONMCAHUU BELIECTB U UX NPEBpAILEHUIN
13 UCIOJb30BaTh XMMUYECKYI0 CHMBOJIMKY JJIsI COCTaBleHUS (OpMYJ BEIIECTB U
' YPaBHEHU XUMHYECKUX PEAKIUI
14 PacKpbIBaTh CMBICII 3aKOHOB COXPaHEHUsI MacChl BELIECTB, IIOCTOSTHCTBA COCTABA,
' aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraapo
1.5 OIpeJIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX
16 KJ1accu(UIUpPOBaTh XUMUYECKHE PEAKIMU (110 YUCIY U COCTAaBY Y4acCTBYIOIIUX B
' peaxkiuu BEIeCTB, 0 TEIIOBOMY 3P (DEKTY)
1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIUUCIISATH MACCOBYIO JI0JII0 XUMHUYECKOTO 3JIeMEeHTa 10 (opMyJie COeTUHEHHUS,
1.9 BBIUHCIISATh MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.1 MPUMEHATh €CTECTBEHHOHAYYHbIE METO/Ibl IO3HAHUS — HAOJI0IeHUE, U3MEpPEHHE,
0 MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICICHHBIN)
2 [To Teme: «Baxnenmme npeIcTaBUTENIN HEOPTaHUYECKUX BEIIECTBY
21 pacKpblBaTh CMBICI OCHOBHBIX XUMHYECKHX [MOHSTHH: OKCHJ, KHCIOTa,
' OCHOBAHUE, COJIb




2.2

2.3

2.4

2.5

2.6

2.7

3.1

OIPEAETATh NPUHAUIC)KHOCTh BEIIECTB K ONPENeNEHHOMY KIJIAcCy COEIMHEHHN
o opmynam
KJ1accu(UIIMpPOBaTh HEOPTaHMUECKUE BEIIECTBA

XapaKkTepu30BaTh (OMHCHIBATh) OOMIME XUMHUYECKHE CBOWCTBA BEHICCTB
pa3IMYHBIX KJIACCOB, IIOATBEPXKIAAs OIHMCAHUE IIPUMEPAMHU MOJIEKYISPHBIX

YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HX Ka4C€CTBCHHOI'O
CoCTaBa, BO3MOXHOCTH IPOTCKAHUA XHMHYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

ClIeZIoBaTh MpPaBWJIaM IIOJIb30BAaHHMS XMMHYECKOW TMOCYIOH W J1a0opaTOpHBIM
o0opynoBaHuEM, a TAaKXKe MpaBUiIaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIMSMH TIO BBIMIOJIHEHUIO JITA0OPATOPHBIX XHUMHYECKHUX OIBITOB TIO
MOJIYYEHUIO U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOIOpPOAa W KHCIOPOIA),
MIPUTOTOBIICHUIO PACTBOPOB C OMPENEIEHHON MaccOBOM [0Niell pacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh M TMPOBOJUTH XUMHUYECKUE OKCIIEPUMEHTHI TIO
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C IOMOIIBI0 HHIUKATOPOB

(;makmyc, ¢penondranent, METUIOPAHXK U APYTHE)
MPOBOMTH PACYETHI TI0 YPABHEHUIO XUMHUYECKOIN PeaKuu

ITo Teme: «llepumonnueckuit 3akoH u llepuogudeckas cucreMa XHMHYECKHX
anemeHTtoB JI. M. MenneneeBa. CtpoeHue aromMoB. XHMHYECKas CBSA3b.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peakunumn»

PACKpPBIBATE CMBICI OCHOBHBIX XUMHWYCCKHUX TOHSTHM: AAPO aToMa, BHCKTpOHHBIﬁ
clion aToMa, aTOMHas Op6I/ITaJ'IL, paanyc atoMa, XUMHUYCCKaAsA CBA3b, MOJIApHAsA U
HCIIOJIAAPHAA KOBAJICHTHAA CBA3b, SJICKTPOOTPHULATCIBHOCTh, HOHHAA CBA3b, MOH,

KaTHOH, aHUOH, CTCIICHb OKUCJICHU A

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHUYCCKHUC 3JICMCHTLI

3.3

3.4

3.5

ONMCHIBATh M XapaKTepu3oBaTh TaOauuHyto ¢Gopmy I[lepumoaudeckoil cucTembl
XMUMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs MoArpynna (Arpymnmna)» u

«mmobounas moarpynna (brpymma)y, «maasie» U «00IbIIHe) TEPUOIBI
packpeiBaTh  cmbicn  I[lepumommueckoro  3akona  J[.MI.  MeHnneneena:
JEMOHCTPHPOBATh  MOHUMAHUE  TEPUONUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITIOJIOKCHHUS B HepHOJIH‘IeCKOﬁ CHUCTEME
COOTHOCHTH 0003HaueHHs, KOTOpble uMetoTcss B Tabmmme «[lepuommyeckas

CUCTEMAa XHUMHYCCKHX  JJICMCHTOB I[I/I MeHnpaeneeBa» C YHCJIOBBIMU



XapaKTePUCTHUKAMU CTPOEHHUSI aTOMOB XMMHYECKHX 2JIEMEHTOB (COCTaB M 3apsif

A1pa, 00IIIee YUCIIO HIEKTPOHOB U PACHIPEEICHIE UX MO AIEKTPOHHBIM CIIOSIM)

3.6 OTIPEJIENIATH CTENIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX
37 OIIpEAEIATh BUJI XUMUYECKON CBSI3U (KOBAJIEHTHAs! U MOHHAs) B HEOPraHUYECKHUX
' COCIMHEHUSX
9 KVIACC
K IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
oA 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
1 ITo Teme: «BemecTBo U XUMHUYECKask PEAKLIUS
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHSATUH: PacTBOP, DJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, IEKTPOJUTUYECKAs] TUCCOLMALUS, PEaKIIMM MOHHOTO OoOMeEHa,
KaTaJln3aTtop, XMMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEaKIIUH,
11 OKHUCJIUTEIbHOBOCCTAHOBUTENbHBIE ~PEAKLUU, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTaHOBJIEHHUE, AJUIOTPONHUs, aM(POTEPHOCTb, XUMHUUECKasI CBA3b
(xoBaJIeHTHAsi, MOHHAsA, METAJUIMYECKas), KpUCTAIJIMYECKasl peli€rka, CIUIaBbI,
CKOPOCTb XUMUYECKON PEAKLIUU
19 WJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX MOHSATUH U NPUMEHATH
' 9TH MOHATHUS NPU ONMCAHUU BELIECTB U UX MPEBpallleHUI
13 COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKONW UCCOLMALMU KHUCIIOT, LIeJoued U
' COJIeH, MOJIHbIE U COKpAIIEHHbIE YpaBHEHHs peakifii HOHHOro oOMeHa
14 pacKpbIBaTh CYLIHOCTb OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peaxkui
' MTOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peakUuit
1.5 MIPOBOAUTH PACUEThI [0 YPAaBHEHHUIO XUMUYECKOM peakuu
2 ITo Temam: «Hemerasuibl 1 UX COEAUHEHUSD» U «MeETallIbl U X COETUHEHUS
XapaKkTepu30BaTh (OMUCHIBAaTh) OOIIME U crienu(pUuIecKkue XUMUYEeCKUe CBOMCTBA
2.1 MPOCTBIX U  CIOXKHBIX BELIECTB, MOATBEPXKIasi OINUCAHUE MpPUMEpPaMHU
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIINH
25 COCTaBIATh  ypPaBHEHUS  PEaKIMil, MOATBEPKAAOIIUX  CYIIECTBOBAHUE
' TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3IMYHBIX KJIACCOB
23 MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTpPOCHMS,
' BO3MO>XHOCTH NPOTEKaHHSI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUIX
2.4 ClleZIoBaTh MpaBWJIaM IOJIb30BAaHHUS XMMHYECKOM TMOCYAOH U J1a0opaTOpHBIM




00opyIOBaHUEM, a TAK)KE TIPABHJIaM OOpPAICHHS C BEIIECTBAMHU B COOTBETCTBHUH C
HHCTPYKIUAMH 110 BBIITOJHCHUIO HaGOPaTOPHBIX XUMHWYCECKHUX OIBITOB IIO
MOJIYYCHUIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa W YIJIICKHUCIOrO
rasa)

MNpoBOAWUTL pPC€aKUWH, MMOATBCPIKIAIONINC Ka4eCTBEHHBIA COCTaB Pa3 INYHBIX

BCIICCTB: pacCliO3HAaBaTh OIIBITHBIM HYTGM XJIopua-, 6pOMI/I,I[, noaunna, Kap6OHaT,

2.5 docdar, cunukar, cynbhar, THIPOKCHIUOHBI, KATHOHBI AMMOHHUS, HWOHBI
U3Y4YECHHBIX METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB

3 ITo Teme: «XuMHsA U OKpyXKarolas cpeaa»

31 pacKpbIBaTh CMBICI OCHOBHBIX Xxumudeckux nonsaruii: [1/IK BemecTsa; koppo3us

' METaJIJIOB
IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIIBHON AEATEIbHOCTH — AHAIN3 U
CHHTE3, CpaBHEHME, O0OOILIEHHE, CHCTEMATU3aLMIO, BBISBICHUE IPUUYUHHO-
3.2 CIICICTBEHHBIX CBSI36M — JUIsI M3Y4YEHUS CBOWCTB BEIIECTB M XHMHYECKHX

peaKuHﬁ; C€CTCCTBCHHOHAYYHbIC MCETOJbI IMO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS
IIpenmer xumun. Ponp XUMHM B XKU3HU Ye€IOBEKa. XHMHUS B CHCTEME HaykK.
11 Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BCIIIECTB
1 Ilonsarue o MeTonax mo3HaHus B XuMuu. YucTeie BemecTBa U cMecH. CIocoObl
' paszelieHus: cMecei
13 ATOMBI U MOJEKyJIbl. XUMHUYECKHE dJIEeMEHThl. CHUMBOJIBI XHUMHUYECKHX
' 371eMEHTOB. [TpoCThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE
Xumudeckasi ¢popmyna. BalleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
14 MMOCTOSHCTBA  cocTraBa  BemiecTB.  OTHOcHTEIbHAs  aTOMHas  Macca.

OTtHOCHUTEILHAS MOJICKYJIsIpHasd Macca. MaccoBas J0JI1 XUMHUYCCKOI'O 3JIEMCHTA

B COCOIMHCHUN



1.5

KonnuectBo BemectBa. Moisib. MosigpHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W YMCNIAa CTPYKTYPHBIX €IWHHIl BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKUX COG,Z[I/IHCHI/Iﬁ

1.6

@dusnyeckne U XMMHUYECKHE SBICHUS. XMMUYECKas peakuus U e€ NpH3HaKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYecKHe ypaBHeHus. Kiaccudukarms

XUMHUYECKHUX PEaKIUii (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH TIOCY/ION, C TIPaBUIIAMHA
pabotel B naboparopum u mnpuéMamMu oOpamieHus C J1a0OpaTOPHBIM
000OpyIOBaHUEM, HW3YyYECHHUE W OIUCaHHE (UIUYECKUX CBOWCTB 00pasloB
HEOPraHMYECKUX BELIECTB, HaOmoJeHHe (u3ndeckux (IJIaBlieHHE BOCKa,
TasHUE JIbJIa, PACTHUPAHKUE caxapa B CTYIKE, KHUIICHUE W KOHJCHCAIIUS BOJbI) U
XUMHYECKHX  (TOpEeHHe CBEYM, NPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJia C KHCJIOTOW) SIBJICHUH, HAONIOJEHUE M ONHCAHUE
NPU3HAKOB NPOTEKaHMS XHMHUYECKHX peakuuil (pa3jiokeHue caxapa,
B3aUMOJICHICTBHE CEPHOW KHCJIOTBI C XJOPHIOM Oapusi, pa3ioKeHUE
ruapokcuaa menu(ll) npu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a C PacCTBOPOM
conu meau(ll), u3yuenue crnoco6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHuTa,
¢mIbTpOBaHME, BHIAPUBAHKE, IUCTHIULALMUSA, XpoMmartorpadus), MpoBeIeHUE
OYHUCTKH ITOBAPEHHOM COJIM, HAOJIIOJICHUE U OMTUCAHUE PE3YJIbTATOB IPOBEICHUS
OTBITA, WIUTFOCTPHPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJeNei

MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxneiime MNpEACTAaBUTCIIN HCOPTraHUYCCKUX BCIICCTB

2.1

2.2

2.3

2.4
2.5

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kucimoponm — aneMeHT u mpocToe
BemecTBo. HaxoxkieHue Kuciopoja B MpHUpone, (PU3NYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. Ilpumenenue kuciopona. CrocoObt
HOJY4YEeHUsl KHUCIopoJa B JIabOpaTOpuM U MPOMBIILICHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aoTponHas MoaAupUKaLUs KHCI0pOoaa

TeroBoi 3P pekT XUMUUECKON peakliy, TEPMOXUMHUECKUE YPaBHEHMSI, K30~
Y DHIOTEPMUYECKUE PEAKIUU. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHNE BO3/1yXa,
YCWJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pyIlieHrne 030HOBOTO CIIOs

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxneHue Boaopoia B HpUpOIE,
¢u3udyecKkre M XMMHYECKHE CBOWCTBA, MNPUMEHEHHE, CIIOCOObI IOTYYEHHMS.
Kucnors! u comm

Monsipablit 00BEM razoB. PacuéTel M0 XUMHUYECKUM YpaBHEHUSIM

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEIL




HacplmeHHble ¥ HEHACBILICHHBIE PACTBOPBL. PacTBOPUMOCTB BEIIECTB B BOJE.
MaccoBasg nons Bewecrsa B pacTBOpe. XUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpOB B NpUPOAE U B JKU3HM 4YenoBeka. Kpyrosopor
BOABl B IpUpoJe. 3arpsA3HEHHE NpUPOAHBIX BoA. OxpaHa M OYMCTKa

MMPpUPOAHBIX BOJ

2.6

2.7

2.8

2.9

2.10

211

Knaccudukanust Heopranmueckux coeauHeHudd. Oxcunbl. Knaccuduxarus
OKCHJIOB:  cojieoOpa3ymomue (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIE) U
HeconeoOpazyromue. Homenknarypa okcuaoB. dusnueckue U XUMHYECKHE

CBOMCTBA OKCHIIOB. [losmyuenue okcuaos

OcuoBanus. Knaccudukanus OcHOBaHMIA: UIETOYM H  HEPACTBOPUMBIE
ocHoBaHusA. HoMeHk1aTypa ocHoBaHui. du3nyeckue U XUMUYECKHUE CBOWCTBA

ocHoBaHui. [lorydenne ocHOBaHUH

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. ®dusznyeckue u
XUMHUYECKHE cBoMcTBa KuciaoT. Pan aktuBHocTh MeTauioB H.H. bekerosa.

[Tomy4yenue kuciaot

Comn. HOMeHKJ'IaTypa cojieii. du3nyecKkue M XHUMHYECKHE CBOMCTBA COJICH.

ITomyuyenue conen
I'emeTnyeckas CBA3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COCIII/IHGHI/Iﬁ

XWMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPEIEICHUE  COAEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4deHHe, coOMpaHue, paclo3HaBaHHE U HM3Yy4YEeHUE
CBOMCTB KHCIOpOJa, HAOIIOJEHNE B3aUMOJIECHCTBHS BEILECTB C KUCIOPOAOM U
yCIIOBUS BO3HUKHOBEHUS U MpPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOMCTB, IMOJIydeHUE, COOUpaHHE,
pacrio3HaBaHME M M3Yy4YE€HHE CBOWCTB BoJopoJa (IFOpeHue), B3auMojieiicTBue
Bozoposaa ¢ okcugom Menu(ll) (BO3MOXKHO HUCTIOIB30BaHKE BHICOMATEPHATIOB),
HaOrofieHne oO0paslloB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJbI C MeETAJIaMU (HAaTpUEM M KaJbIUEM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpPHANIOB), OIPENEICHUE pPACTBOPOB
KUCJIOT W IHEJOYed C TOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BEIIECTB pA3JIMYHBIX KJIacCOB, HAOIIOAEHUWE W3MEHEHUS
OKpacKH WHJIUKATOpPOB B pacTBOpax KHCIOT U IIeJOoYel, u3ydyeHue
B3auMoieiictBus okcuga menu(ll) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C

METaJUIAMH, PEaKIUH HEUTpaIN3allli, ITOTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,




BBITECHEHHE OJHOr0 MeTajula JApPYTMM M3 pacTBopa COJIM, pEIICHHe
AKCIIEPUMEHTANIbHBIX 3a/1ady Mo TeMe «BaxHelmme kiacchl HEOPraHUYECKUX

COEIUHEHUI)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKHX AJIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XuMU4eckas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

3.1

3.2

3.3

3.4

3.5

[lepBble TOMBITKKM KIACCU(PHUKAUU XHUMUYECKUX dieMeHTOB. [lonsatue o
CPYIIax CXOJHBIX AJIEMEHTOB (ILEJOYHBIE W IIEJIOYHO3EMEJIbHbIE METaJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT amdoTepHbie

OKCHUAbI U TUAPOKCHUIBI

Ilepunonnueckuii 3akoH. [lepnoanueckas cuctemMa XuMUYECKUX 1eMeHToB J[. 1.
Menneneesa. Koporkonepuoanast u JUIMHHOIIEPUOAHAS (bopmbl
Ilepnonnueckorr cucrteMbl xuMuueckux aemeHToB JI.MI. Menneneesa.
ITepuonsl u rpynnel. PU3NYECKUII CMBICI IOPAAKOBOIO HOMEpPA, HOMEPOB

nepruoaa M rpyIiibl 3JICMCHTA

Crpoenue atomoB. CoctaB aroMHbIX saep. M3oronsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH HW3MEHEHUsl pajauyca aToMOB XHMMHYECKHUX DIIEMEHTOB,
METa/UIMYECKUX M HEMETaUIMYECKMX CBOMCTB II0 TpYIIaM M IEPUOJAM.
3nauenue [lepumoauueckoro 3akoHa u [leproauueckoil CHCTEMbl XUMUYECKHX
JJIEMEHTOB I pa3BUTUsA Hayku U npaktuku. .M. MenneneeB — y4€HbIA U

IPaKIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIpHAst) CBA3b.

3HeKTpOOTpI/IHaTeJ'IBHOCTB XHUMHYECKHUX 2JIEMEHTOB. IoHHAas CBS3b

3.6

3.7

Crenenp okucieHus. OKUCINTEIFHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIIN

XVUMHYECKUH JKCHEPUMEHT: H3Yy4YeHHE O0O0pa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aMMOJEHUCTBUE THAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
11eJI0Y€H, MPOBEIECHNE ONBITOB, WIUTFOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIX peaKuHﬁ (FOpCHI/IC, PCaKnn pa3ioKCHUA, COCI[I/IHCHI/ISI)



9 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

11

1.2

BemectBo 1 xumunyeckas peakuus. [losropenue

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMUYECKUX ieMeHToB J[.H.
MenaeneeBa. CtpoeHune aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TEPBbIX TPEX TMEPUOJIOB, KaIMsl, KadblUi MU UX
COCAMHEHUI B COOTBETCTBUU C IMOJOXXEHUEM 73jieMeHTOB B llepmoamyeckoit

CUCTCMC U CTPOCHUCM HUX AaTOMOB

CrpoeHue BemiecTBa: BUABl XUMUYECKOW CBSI3U. THIBI KpPUCTANIMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAININYECKON PEIIETKY U
BHUJA XUMHUecKol cBs3u. Knaccudukanuss ¥ HOMEHKIATypa HEOPraHUYECKUX
BEIIECTB (MEXAyHApoJHas U TpUBHAIbHas). XMMHUYECKHE CBOICTBA BELIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJIACCaM  HEOPraHMYECKUX  COCIUHEHUH,

TCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKHUX BCUICCTB

1.3

Krnaccudukanusa XuMUYeCKHX peakiuil Mo pa3MyHbIM MPU3HAKAM (T10 YHCITY H
COCTaBy YYaCTBYIOIIMX B pEaKIMH BEHIECTB, MO TemIioBoMy 3¢ddekry, mo
M3MEHEHHUIO CTENEHEeW OKUCICHUS XUMHUYECKUX JIEMEHTOB, M0 OOPaTUMOCTH, IO
Y4acCTHUIO KaTajau3aropa). JK30- U 3HJOTEPMUUECKHE pEeaKLUi, TEPMOXUMUYECKUE

YpaBHCHHA. Ilonsatue o CKOpPOCTH XUMHYECKOM pCaKknuun

1.4

1.5

1.6

[Tousatue o0 06paTI/IMBIX n H606paTI/IMI>IX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOT'CHHBIX W T'CTCPOTrCHHBIX PCAKIUAX. IlonsaTre 0 XUMHYECKOM PaBHOBCCHUHU.
cDa.I(TOpLI, BJIUAIONIUE HaA CKOPOCTH XUMHYECKOM pC€akuu U TIOJIOKCHHUC

XUMHYCCKOT'O paBHOBECUA

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBieHHE  ypaBHEHMM
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUI € HCIOJIb30BAaHUEM  METOMA

3JIEKTPOHHOTO OajaHca

Teopust PNEKTPOTUTUYECKON TUCCOLMALNAN. DJIEKTPOJUTHI U HEIIEKTPOJIHUTHI.
Kartnonsl, annonsl. MexaHus3m AUCCOLMAIIMU BELIECTB C PA3JIMYHBIMU BHUJIaMU
xuMudeckon cBsi3u. CteneHb auccornuanuu. CUIbHBIE W Cla0ble DJIEKTPOIUTHL.
Peakiiun noHHOTO OOMEHa. YCIIOBUSI NMPOTEKAaHUS pEaKUuid HOHHOTO OOMEHa,
IOJIHBIE W COKpall€HHbIE HOHHBIE YypaBHEHMs peakuui. CBolcTBa KHCIOT,

OCHOBaHMN U cCcoOJell B CBET€ TPEACTABICHUH 00 DIEKTPOIUTUIECCKOU



nuccounanuu. KauectBeHHble peakiiiu Ha MOHBI. [[oHsATHE O TMAPOIU3E CoJeit

1.7

2.1

2.2

2.3

XUMHUECKUN SKCHEPUMEHT: O3HAKOMIJIEHHE C MOJENSAMH KpPUCTAUIMYECKHX
pPEemETOK HEOPraHMYECKUX BEIIECTB — METAUIOB W HEMETauloB (rpadura u
ajMa3a), CIIOKHBIX BELIECTB (XJIOpHUJa HATpus); UCCIEAOBAaHHE 3aBUCUMOCTH
CKOPOCTHM XHMHYECKOM peakiuu OT BO3JCHCTBUSA pPa3IMYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOpPOB  BELIECTB,  Ipoliecca
JUCCOLMAIMU  KHUCIOT, IIeNo4ed U cosed  (BO3MOXHO  MCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); IMPOBEJCHHME ONBITOB, MUIIOCTPUPYIOLIUX  MPU3HAKU
IPOTEKaHHs peakuuii HOHHOro oOMeHa (oOpa3oBaHME OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHME BOJbl); OIBITOB, H/UIIOCTPUPYIOLIUX IPUMEPBl OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKIMI (TOpeHHe, peakUuu pa3jioXKEHHUs, COCIUHEHUS);
pacro3HaBaHME HEOPraHWYECKHX BELIECTB C MOMOIIbI0 KaueCTBEHHBIX PEaKIUH

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
Hewmeramis! u ux COCAMHCHUA

OO6mast  xapaktepuctuka TamoreHoB. (OCOOEHHOCTH CTPOEHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u pU3NYeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHUMHUYECKHME CBOWCTBAa Ha MpUMEpPE XJopa
(B3auMozielicTBUE C MeTaUlaMH, HEMeTaUlaMy, IIero4amu). XIIOPOBOJIOPO.
ComnsiHast KMCIIOTa, XMMUYECKUE CBOWMCTBA, MOJydeHUE, puMeHeHue. JlelcrBue
XJIOpa U XJOPOBOJOPOJa HAa OPraHW3M uesioBeKa. Baxueilmme xiopuabl U UX

HAXOXJECHUE B IPUPOJIE

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcCoGEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbBIE CTeleHn okucieHus. CtpoeHue U (pu3myeckue CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOpPOJa U Cepbl. AJUIOTPONHBIE MOAM(PUKALNU
KHCJIOpOJiIa U cephl. XUMHYECKHE CBOMCTBAa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XUMHYeckHe cBOMCTBAa. OKCHIBI Cepbl Kak MpeICTaBUTEIH
KHUCJIOTHBIX OKCHIIOB. CepHas KHCIOTa, (QU3NYECKHe M XMMHUYECKHE CBOWMCTBA
(oOmme Kak TMpencTaBUTENs Kjacca KUCIOT U crneuupuyeckue). XuMHUECKUe
peaknuu, JeXallue B OCHOBE MPOMBIIIICHHOTO Ccroco0a IMONyYeHHs CEepHOU
kuciothl. Ilpumenenne. Conau cepHOM KHCIIOTHI, KauyeCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxneHue cepsl m €€ COCAMHEHWH B TpUpoae. XUMHUYECKOE
3arps3HEHUE OKpPYKAIOLIeH Cpeibl COCTUHEHUSMHU cepbl (KHUCIOTHBIE IOXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHS

OObmass xapakrepucTuka 3yeMeHTOB VA-rpynnel. OCOOEHHOCTH CTpPOEHHUS

ATOMOB, XapaKTCPHBIC CTCIICHU OKHUCJIICHUA. A3OT, pacnpoCTpaHCHUC B IIpHUPOAC,



(dbu3uvecKue U XUMHUYECKHe CBOMcTBAa. KpyroBopor a3zora B mpupoae. AMMHAK,
ero (u3MUecKue M XUMHUYECKHE CBOMCTBA, MoOJydeHHe U mpumeHeHue. Coiu
aMMOHUS, X (pU3NUYECKHe U XMMHYECKHUE CBOWCTBA, MpuMeHeHune. KauecTBeHHast
peakiysi Ha MOHBI aMMOHHUA. A30THasi KUCIIOTa, €€ IMoylyuyeHue, (u3ndecKue u
XUMHUYECKHE CBOicTBa (00IIME Kak TpeACTaBUTeNs Kiacca KHUCIOT H
cnerduueckue). Vcmonb30BaHHEe HHUTPATOB M COJEH aMMOHHS B KadeCTBE
MUHEPAJIbHBIX YAOOpeHui. XHMHUYECKOE 3arpsi3HEHUE OKpYKaIoLIEeH cpebl
COC/IMHCHUSIMU a30Ta (KUCJIOTHBIE MJOXKIU, 3arps3HEHUE BO3JyXa, IMOYBBI U

BOJIOEMOB)

2.4

2.5

2.6

docdop, amnorpornHsie Momudukanuu ¢ocdopa, GU3NIESCKUE U XUMHYECCKUE
croiictBa. Oxcun ¢ocdopa(V) u  dochopHas Kuciora, QUINIECKHE H
XMMHUYECKHE CBOWMCTBa, moiydeHue. Mcmonmp3oBanue QocdaroB B KadecTBe

MUHEPAJIBHBIX YI00pEHUM

OOmast xapakrepuctuka d1eMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKkTepHble CTEIEHH OKUCJIEHHUS. YIJIepoAa, aJIOTPOIHbIE
MOTUGUKAINK, PAaCHpPOCTpaHEHHE B NpUpoAe, (PHU3MUECKHE W XUMHUYECKUE
coiicTBa. Ancopouus. Kpyroopot yriepoaa B nmpupoge. OKCubl yriaepoja, ux
¢usznvyeckue W XMMHUYECKHE CBOICTBA, JCWCTBME Ha JKUBBIE OPraHU3MBI,
MOJIyYeHHEe U NpPUMEHEHHE. DKOJIOrn4eckue NmpoOseMbl, CBA3aHHBIE C OKCHIOM
yriaepona(lV); rumore3a T1I00aNbHOTO TMOTEIUICHUS KIUMaTa; MapHUKOBBII
3¢ dexT. YroapHas KUCIOTa U €€ COoJIU, UX (PU3HUECKUe U XUMUYECKHEe CBOMCTBRA,
nojlydeHne W TpuMeHeHwe. KadecTBeHHass peakuusi Ha KapOOHAT-MOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM

X03SIUCTBE

[TepBoHavasibHbIe TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yriepona (MeTaH, JTaH, OJTHJIEH, AalleTUJICH, JTAaHOJ, TJUIEPUH, YKCYyCHas
kucnora). Ux cocraB um xumuueckoe crtpoeHue. [loHsTHE O OHOJIOTHMYECKH
BA)KHBIX BEIIIECTBAX: JKUpaAX, OCJIKaX, yrIeBOIaX — U UX POJIM B KU3HH YEJIOBEKA.

MaTepI/IaJ'IBHOG CANHCTBO OPraHUYCCKHUX U HCOPTraHNYICCKUX CO€IUHEHUI

2.7

Kpemuuii, ero pusnueckre 1 XMMUYECKHE CBOMCTBA, MOJyUYCHHE W IPUMEHECHHUE.
CoenuHenus kpemHuss B npupoae. OOmue mnpeacraBieHuss o0 OKcHIe
kpemuus(1V) u kpemuueBoii kuciaore. CHUIMKATBI, UX HCIOJIb30BAHUE B OBITY,
MEOUIINHE, MMPOMBIIIJICHHOCTH. Baxneiimnie CTPOUTCIILHBIC MaTcpurabl:
KepaMuKa, CTEeKJIO, IEMEHT, OeToH, xene300eToH. IIpobmembl OGe30macHOTO

HCIIOJIB30BAHHA CTPOUTCIIBHBIX MaTCpUaJiOB B HOBC@I{HeBHOﬁ KHU3HU




2.8

3.1

3.2

3.3

XUMHUECKUH SKCIEpPUMEHT: H3ydeHHEe O00pa3loB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; IIPOBEIECHHUE KAu4E€CTBEHHBIX PEAKLMUW Ha XJIOPHUA-
HMOHbI M HaOJIOJEHHE IPU3HAKOB HMX MPOTEKaHMS; OIbBITHI, OTPAKAIOIIUE
¢u3nveckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCIOJb30BAaHUE BUAECOMATEPUAIOB); O3HAKOMJIEHHE C OOpas3laMu XJIOPUAOB
(ramoreHuIoOB); O3HAKOMIIEHHE C oOOpa3liaMu cepbl U €€ COCAMHEHUSIMU
(BOBMOXKHO  HCIOJB30BAHHME  BHJEOMATEpUaANIOB); HAOJIOJEHHE Ipoliecca
oOyrJIMBaHUs caxapa IOJ JEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI,
U3yuyeHHe XMMHUYECKHX CBOICTB pa30aBICHHOH CEpHON KUCIIOTHI, NPOBEACHUE
KayeCTBEHHOW peakuuu Ha cyinbdar-uoH © HAOMIOJCHUWE TMpH3HaKa e&
IIPOTEKaHMs; O3HAKOMJICHHE ¢ (PU3MUECKUMM CBOMCTBaMHU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXKHO MCIIOJB30BaHUE BHJIEOMATEPHANIOB), 0OpaszlaMu
a30THBIX U (GochOopHBIX yT0oOpeHui; moysyuyeHue, cooupanue, pacro3HaBaHue U
M3y4EHUE CBOWCTB AMMMAKa; IPOBEICHHE KadyeCTBEHHBIX pEaklWii Ha HOH
aMMOHMS U (Qocdar-uOH M  U3yyeHHE INPU3HAKOB UX HPOTEKaHUs,
B3aMMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCIOJb30BAHUE BMJEOMATEPUANIOB); H3yU€HHE MOJeNIeH KpUCTAUIMYECKHX
peméTok anMasa, rpadura, (yuiepeHa; 03HaKOMJICHHE C TPOIIECCOM aICOPOIHH
pPacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IIPOTHBOIasa;
[I0JIy4eHue, coOMpaHue, paclo3HaBaHUE U U3yYEHUE CBOWCTB YIJIEKHCIIOTO rasa;
MIPOBE/IEHNE KaYECTBEHHBIX PEaKIMi Ha KapOOHAT- M CHIIMKAT-MOHBI U U3yUYEeHHE
IIPU3HAKOB WX IIPOTEKaHUS; O3HAKOMIICHME C TPOAYKLIHEH CHINKaTHOU
MIPOMBIILIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHeiniue

HEMCTAJJIBI U UX COCAUHCHUA»
Mertannsl 1 uX COCIUHCHU A

OO6mrast XapakKTEepUCTUKA XUMHUYECKHUX SJIEMEHTOB — META/NIOB HA OCHOBAHHH HX
nonoxxkenuss B llepuogmueckoil cucremMe XuMu4Yeckux anemeHtoB JI.M.
MenneneeBa u ctpoeHusi atomMoB. CTpoeHne MeTauioB. MeTainyeckasi CBsi3b U
METaJUIMuecKas  KpPUCTAUIMYECKass  pemeéTka.  DJIEKTPOXUMHUYECKUU  psij
HanpsHKEHUHA METaJIOB

du3nyeckue U XUMUYECKUE CBOMCTBA MeTaioB. OOmue crnocoObl MOMydeHus
MeTauioB. [loHATHE O KOPPO3WHU METALIOB, OCHOBHBIE CITOCOOBI 3aIIMTHl MX OT
koppo3uu. CruiaBsl (CTanb, YYT'yH, TIOPATIOMUHUN, OpOH3a) I UX MPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

[Ilemounble MeTayuibl: MoJOKeHWE B Ileprogndeckoil cucTeMe XUMHYECKHX




3.4

3.5

anementoB JI.M. MenzeneeBa; CTpoeHHE MX aTOMOB; HaXO0XXJCHUE B MPHUPOJE.
du3nyeckue U XMMUYECKUE CBOMCTBA (HA MpuMepe HaTpus U Kanus). OKCUIbl u
TMJIPOKCUABl HaTpusd W Kauusa. lIpuMeHeHue IIEeNOYHBIX METalJIOB U MX

COE€TUHEHUN

[IlenmoyHO3eMeNbHBIE ~ METAJIBI  MarHUd W KajJblM:  TOJIOKCHUE B
[Tepuonuueckoit cucreme xumudeckux 3nnemeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxOXXJeHHe B mpupoje. Duznyeckue U XUMHUUYECKHE CBOMCTBA
MarHus W Kaublius. BakHeWmue coequHeHHs] Kaiublus (OKCHA, THIPOKCH],

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

AmromuHui: nonoxenue B [lepuoanueckoit cucreme XuMudeckux 3iaemeHToB [1.1.
Menpneneesa;, CTpOGHHME aTOMa; HaxOXIcHUE B npupone. Dusuueckue u
XMUMUYECKHUE CBOWCTBA alltOMUHUS. AMDOTEpHbIE CBOMCTBAa OKCHJIA U THIPOKCH]IA

AJIFOMHUHUA

3.6

3.7

4.1

Kenezo: monoxenue B [lepuogudeckoit cucremMe XuMU4YecKux 3yeMeHtoB JI.M.
MenaeneeBa; CTpoeHHE aToMa; HaxoXJIeHue B mnpupoae. Duznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. OKcuapl, TUApokcuabpl U conu xkene3a(ll) wu

xene3a(lll), ux cocras, cBOMCTBA U MOTyYCHUE

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMIICHHE C 00pa3liaMi METaJJIOB U CIUIaBOB,
uX (U3NYECKUMU CBOMCTBaMH; HM3Y4YCHHE pE3yJIbTaTOB KOPPO3HH METAJIIOB
(BO3MOXHO HMCIOJIb30BAaHHE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS
OKCHJa KajublMsi W HaTpusi C BOJMOW  (BO3MOYKHO  WCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); MCCIIEI0BaHUE CBOWCTB >KECTKOM BOJBI; Mpoliecca TOpPEeHus
’KeJe3a B KUCIopoze (BO3MOXKHO HCIIOIb30BaHIE BUEOMATEPHAIIOB); IPU3HAKOB
MPOTeKaHUs KAueCTBEHHBIX peaklUil Ha WMOHbI (MarHus, KajblMs, aJIOMHHMS,
nuHka, xenesa(ll) u xenesa(lll), menu(ll); HabmroeHue 1 onucaHue MPOLECCOB
OKpalllMBaHUS IUIAMEHM HWOHAaMHU HATpHs, Kalud W Kaiblus (BO3MOXKHO
WCTIOJB30BaHUE BHJEOMATEPHATIOB); HCCIENOBaHUE aM(OTEPHBIX CBOWCTB
TMJIPOKCUA ATIOMMHUS M THAPOKCHIA LMHKA; PELIeHHE HKCIEePUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeNIe MeTauibl U UX COETUHEHUSY
XHMHS M OKpYXaromas cpeaa

HoBbie maTepuansl u TexHosioruu. BemiectBa w1 marepuanbl B MOBCEIHEBHOU
JKA3HU 4YeJloBeKa. XHMMUS U 3J10pOBbe. be30omacHOe HCIOJIb30BAHUE BELIECTB U
XUMUYECKUX peakuuid B ObITy. [lepBas momomip mMpu XUMHUYECKHUX OXKOTaxX H

OTpaBJICHUAX

4.2

OCHOBEBI SKOJIOTHYECKOM rpaMOTHOCTH. XHUMHUYECKOE 3arpsA3HCHUC OI(p}/')KaIOIJ_IeI\/'I



cpenbl [IJIK. Ponmp Xumum B pelmieHUH 3KOJIOTHYECKUX Mpobiem. [Ipupomnbie
WCTOYHUKH YTJIIEBOAOPOAOB (Yrojib, NMPUPOIHBIA Tra3, HE(PTh), MPOIYKTHI HX

nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMUYECKUN IKCHEPUMEHT: M3ydeHHe 00pa3lioB MaTepuajoB (CTEKIIO, CILIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)

ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHON OBPA30OBATEJBLHON TPOT'PAMMBI OCHOBHOT'O
OBHIET'O OBPA3OBAHUA

Kox

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBLIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3oBanusi Ha ocHoBe PI'OC

Hpe,I[CTaBJ'IeHI/IeI

11

1.2

0 IO03HABAaE€MOCTHU SIBICHUI npupoAbl, IIOHUMAHHUC 00BEKTUBHOM 3HAYMMOCTHU
OCHOB XHMHYCCKOMH HAayKH KakK obOnactu COBpPECMCHHOI'O €CTCCTBO3HAHUA,
KOMIIOHCHTA O6IJ_[CI71 KYJIbTYPBl U HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA B
YCJI0BUAX COBPEMCEHHOI'O 06H_[6CTBa; INOHUMAaHHUEC MCCTa XUMHU CPpCAU NPYIrux

CCTCCTBCHHBIX HAYK

0 HAY4YHbIX MCETOJAaxX IIO3HAHUSA, B TOM YHUCIIC OKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOHAaX HUCCICAOBAHUA BCHICCTB W H3YUCHUA XUMHUUYCCKUX
peaKuHﬁ; YMCHHE HCIIOJIB30BATh MOJACIIN IJIA 00BACHEHUS CTPOCHUA aTOMOB U

MOJICKYJI

1.3

0 cdepax mnpodeccMOHANBHON MAESITENBHOCTH, CBS3aHHBIX C XHUMHEH U
COBpPEMECHHBIMH TCXHOJOIUAMH, OCHOBAHHBIMU Ha AOCTHIKCHUAX XUMHYECKOU
HAyKH, YTO TO3BOJIUT OOYYAIOUIMMCS paccCMaTpUBaTh XUMHIO Kak chepy cBoei
Oynymieil mpodeccHoHaNbHON JeATEeIbHOCTH W CAENAaTh OCO3HAHHBIM BBHIOOD
XUMHUH Kak Mpo(UILHOTO MpeaMeTa MpH TMepexojie Ha YPOBEHb CPEIHEro

obmero oopa3oBaHus

Brmanenue cucreMold XMMHYECKMX 3HAaHUM W YMEHHE NIPUMEHATH CHCTEMY

XUMHUYCCKHUX 3HaHPII>i, KOTOpasd BKJIKOYACT:

2.1

BaXKHEMIIIME XUMUYECKHE MOHATHUS. XUMHUYECKHI 9JICMCHT, 4aTOM, MOJICKYJIA,
BEHICCTBO, IMTPOCTOC MU CJIOKHOC BEIICCTBO, OAHOPOAHAA W HCOJHOPOAHASA CMECH,
OTHOCHUTCIIbHBIC aTOMHAA U MOJICKYJISIpHAasA MAacCChbl, KOJIMYECTBO BCUICCTBA, MOJIb,

MOJIIpHAs Macca, MOJSPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb




2.2

2.3

(cpemusist), XUMHYECKasl PEaKIMs, PEaKIMU COCAWHEHUS, PEaKIH Pa3JIOKECHUS,
pEaKLUK 3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(dekT peakuuu, 5K30- U
SHJIOTEPMHUYECKHE PEaKIUH, PACTBOP, MAcCOBasi OIS XUMHYECKOTO JIEMEHTa B
COEIMHEHNH, MaccoBast J0JIS M MIPOIIEHTHAsI KOHIICHTPAIHsI BEIIECTBA B PaCTBOPE,
SApPO aToMa, SJIEKTPOHHBIN CJIOH aroMa, aTOMHas OpOWTaNb, PaaUyC aToMa,
BAJICHTHOCTbH, CTETICHb OKUCIICHUS, XUMUYECKasl CBA3b, JICKTPOOTPULIATEITBHOCTD,
HOJISIpHAsE W HETIOJSIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, METAJUIMYECKast
CBsI3b, KpHCTAJUIMYECKass pemerka (aroMHas, WOHHAs, MeTaJUIM4ecKasi,
MOJISKYJIpHAsl), WOH, KATHOH, aHWOH, OJEKTPOJIUT M  HEIICKTPOIUT,
ANIEKTPOJIUTUYECKAsT TUCCOLMAINSA, PEAKIMU MOHHOTO OOMEHA, OKUCIHTENIbHO-
BOCCTAQHOBHTEIIbHbIC PEAKLUH, OKHCIUTEIb M BOCCTAHOBHUTEIb, OKHCICHHE H
BOCCTAQHOBJICHHE, OJJICKTPOJIM3, XHMHYECKOE paBHOBEcHE, OOpaTUMblC W
HeoOpaTUMble PEakIMu, CKOPOCTh XMMHUYECKOW peakumu, karamuzarop, [TIIK,

KOpPpPO3Hs METAJUIOB, CILIABbI
OCHOBOITIOJIATAIOIIME  3aKOHBl ~ XMMHMH:  3aKOH  COXpPAaHEHHS  MaccChl,
nepuoanueckuii 3akoH [[.J1. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo

TCOPHUU XHUMHH: ATOMHO-MOJICKYJIApHAaA TCOpUsA, TCOpUA BHGKTpOHHTHqGCKOﬁ

IUCCOLIMAIAN

Bnanenue ocHoBamMu XHUMHYCCKOM I'PaMOTHOCTH, BKJIIOUAIOIICH

3.1

3.2

YMEHHE MPAaBUIBHO MCIOJIb30BaTh M3YYEHHBIE BEIIECTBA M MaTepuaibl (B TOM
quCciie MUHEpaIbHbIE YI0OpEHMs, METAJUIbl U CIUIAaBbl, MPOJAYKTHI MEepepaboTKH
IPUPOJHBIX MCTOYHHMKOB YTJIEBOJOPOAOB (YIJs, MPUPOAHOrO raza, HeQTH) B
OBITY, CETIbCKOM XO3SICTBE, Ha MPOU3BOJICTBE U MMOHUMAaHUE 3HAYCHUS KHUPOB,
OeNnKoB, YIJIEBOJAOB JJisi OpraHuM3Ma 4eJOBEeKa; YMEHHUE IPOTHO3UPOBATh
BIMSHHUE BELIECTB U XHMMHWUYECKUX IIPOLECCOB HAa OpPraHU3M 4YEJIOBEKa U
OKPY’KaIOIIYIO IIPUPOJIHYIO CPERY

YMEHHME HHTETpUpPOBaTh XUMHUYECKHE 3HAHUSA CO 3HAHUSAMHU JPYIHX Y4eOHBIX

npeamMeToOB

3.3

HaJIM4YMe OIbITa pabOThl C PA3IMYHBIMU UCTOYHUKAMU MH(MOPMALIUH 110 XUMUU
(HaydHas W Hay4yHO-TIONYJSpHAs JIUTEpaTypa, CIOBapH, CIPABOYHHKH,

MHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaLII/IIO 0 BCHICCTBAX, UX MPCBPALICHUAX
U IPAKTUYCCKOM INPHUMEHCHUU U YMCHHUC HCIIOJIB30BaTh e€ s peICHUA

y‘{e6HO-H03HaBaTeJ'H:HBIX 3aJga4d



BJ'Ia,I[eHI/Ie OCHOBaMH ITOHATHIHOTO arrmapara 1 CMUMBOJIMYECKOI'O A3bIKa XUMHUHU

4 JUTSL COCTaBJICHUST GOPMYJTT HEOPTaHMUECKUX BEIIECTB, YPABHCHUN XUMUYECKHIX
peakuii; ocHoBamu xuMudeckoid HomeHkatypsl (IUPAC u TpuBHanbHON)
YMmeHne oObsICHATH CBSA3b MOJOXKEHUS eMeHTa B [lepuoauueckoii cucteme c
YHCIIOBBIMUA XapPAKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKUX JJIEMEHTOB
5 (coctaB ® 3apsa  sjapa, oOImee 4YHCIO AJISKTPOHOB), paclpeneieHueM
AJIGKTPOHOB IO JHEPreTHYECKUM YPOBHSM aTOMOB TEPBBIX TPEX MEPHOJIOB,
KaJusl ¥ KaJlbLUs
[IpencraBieHne O TNEPUOAMYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHUX
6 DJIEMEHTOB (paauyc aToMa, 3JCKTPOOTPUIATEIBHOCTH), MPOCTHIX U CIOKHBIX
BEIIECTB OT IMOJIOKEHUs ayieMeHTOB B Ilepuonmdeckoil cucreme (B MalbIx
NepHOAaX U TIABHBIX MOATPYIIIAX) U AIEKTPOHHOTO CTPOSHUS aToMa
7 YMmenue kiaccuuIpoBarh:
7.1 XUMHUYECKHUE IEMEHTBI
7.2 HEOpPraHMYECKUe BElIecTBa
7.3 XUMUYECKHE PEAKIIH
8 YMeHue ornpenessiTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOM CBSI3U M TUI KPUCTAJUIMUECKOIN CTPYKTYPHI B COSTUHEHHIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpax BemIecTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (HU3NIECKHE U XUMHYECKUE CBOMCTBA:
91 MIPOCTBIX BEMIECTB (KUCIOPO, 030H, BOJIOPO, rpadut, anmas, KpEMHHM, a30T,
' docdop, cepa, XJ10p, HATPUU, KaJIH, MATHHIA, KaJIbIUi, aTIOMUHUH, JKeIe30)
CIIOXKHBIX BEIIECTB, B TOM YHWCJIE€ HMX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPOJI, OKCUIBI U TUAPOKCHABI MeTaioB |-IIA rpymm,
9.2 amomunus, meau (I1), muaka, xenesa (Il u 1), okeuasr yrmepoma (I u 1V),
kpemuus (1V), azora u ¢pocdopa (Il u V), ceprt (IV u VI), cepuucras, cepnas,
a30THCTast, a30THas, pochopHas, yroapHasi, KpEeMHHEBAsi KUCIOTa U UX COJIH)
MIPOTHO3MPOBATh U XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX
9.3 cocTaBa M CTPOEHUS, MPUMEHEHHE BEUIECTB B 3aBHCHMOCTH OT HUX CBOMCTB,
BO3MOXXHOCTH TIPOTEKAHUS XUMUICCKUX MTPEBPANICHUH B PA3JIMIHBIX YCIOBUSIX
10 YMeHue COCTaBIsATh MOJIEKYJISIPHBIC W WOHHBIC ypaBHEHHUS PEaKIUi, B TOM

qucie.



10.1

peakIuii HOHHOTO OOMEeHa

10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIU
10.3 WITIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA H3YYEHHBIX KJaccoB (TpyI)
' HEOPraHMYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEXK/Ty HUMH
11 YMeHue BEIYHUCISTh (IIPOBOUTH PACUEThI):
111 OTHOCHUTEJIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MacChl BEILECTB, MacCOBYIO
' JIOJTF0 XUMHUYECKOTO AJIEMEHTA B COSIUHEHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 YpPaBHEHUSM XUMHUYECKHX pPEAKIMH M HAXOJUTh KOJIMYECTBO BEIECTBA,
' 00BEM U MacCy peareHTOB WU NPOJYKTOB peaKIH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM ~METOJIaMM HAy4yHOro IO03HaHMs (HaOJOJIeHHe, HU3MEpEeHue,
121 SKCHEPUMEHT, MOJEIMPOBAHUE) MPU U3YYCHUHM BELIECTB M XHUMHYECKUX
SIBJICHHIA; yMEeHUE c(HOPMYyTHPOBATh MPOOIEMY M MPEIIOKHUTD ITYTH €€ pelIeHuUs
. Oe3omacHOil pabOThl ¢ XMMHUYECKUMH BEIIECTBAMH, XUMHYECKON MOCYAOU U
' 1ab0paToOpHBIM 000PYIOBaAHHEM
npaBuiaMu 0€30macHOrO oOpallleHHsl € BEIIEeCTBAMHU, MCIIOJIb3YEMbIMH B
TIOBCEHEBHOM JKMU3HU, TIPAaBUJIAMH TIOBEJCHHUS B LIEJSIX COCPEIKEHHS 3I0POBBS U
12.3 OKpY’Karollel MpUPOJHON Cpesbl; MOHUMaHue Bpeaa (ONacHOCTH) BO3JEHCTBUS
Ha JKUBBIC OPraHU3MBI OIPEICIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIECHUS H
NPEJOTBPALIEHNS UX BPETHOTO BO3ACUCTBUS
13 Hanuuve mnpakTHYeCKMX  HABBIKOB  IJIAHUPOBAHUS M OCYILIECTBICHHS
CJIEAYIONINX XUMUYECKUX IKCIIEPUMEHTOB!
U3ydeHHe M OmnHcaHhe (U3NIECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHHE C
131 (GU3NYECKUMU U XMMHUYECKHMMHM SIBICHUSIMM; OIIBITHI, WJUIIOCTPUPYIOLIHE
NPU3HAKHA TPOTEKAHUS XUMUYECKUX PEaKIIni
13.2 U3y4eHHe Crioco0O0B pa3zieseHus cMmecen
MOJydeHHUE KHUCIIOpOJa M M3y4YeHHE €ro CBOMCTB; IMOJy4E€HHE BOJOpOJa MU
13.3 U3y4eHHE eT0 CBOMCTB; MOJYYCHHE YTIIEKHCIOrO ra3a U U3y4YeHUE €r0 CBOWCTB;
NOJIy4eHHEe aMMHUaKa U U3y4eHHUE ero CBOWCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHON MAacCOBOM J0JIEM PacCTBOPEHHOIO

BE€IICCTBaA




13.5

13.6

13.7

MpUMEHEHNUE WHIUKATOPOB (JakMyca, MeTuiopaHxka W QeHondranenna) ais

OIIpeZICNICHUs XapaKTepa Cpellbl B pacTBOPaxX KUCIOT U LIeIoue

HCCIICIOBAaHNE U OIMCAaHHE CBOMICTB HCOPraHnM4YCCKUX BCIICCTB Pa3IMYHbIX
KJIaCCOB;, HU3YUYCHUC BSaHMOHCﬁCTBHH KHUCJIOT C METallllaMH, OKCUJIaMHU MCTAIIOB,
paCcTBOPUMBIMH W HCPACTBOPUMBIMH  OCHOBAHHAMH, COJIAIMH; TIOJTYYCHHC
HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUE OJHOI'O METalJIa APpYI'M U3 paCcTBOpa

COJIW; UCCIIeJIOBaHUE aM(DOTEPHBIX CBOMCTB TMAPOKCUIOB aTFOMUHUS M [IMHKA

pEelIeHHE SKCHEPUMEHTAIBHBIX 3afad 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX  COCIMHEHUI; «INEKTPOIUTUYECKAs  JTUCCOLMAIU;
«Baxknaennine HeMeTallIbl U UX COCAUHCHUSY, «BakHelimnue MeTauibl U UX

COCOAUHECHUA»

13.8

XUMHYECKHE OKCIECPUMEHTBI, WJUIIOCTPUPYIOIIME MPHU3HAKH [POTCKAHHUSI
peakuuii MOHHOTO OOMEHa; Ka4eCTBCHHBIC PEAKIMM Ha MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPAaX HMOHBI: XJIOpUI-, OpOMHI-, MOAUI-, CyiabdaT-, docdar-,
KapOOHaT-, CHJIMKAT-aHUOHBI, TUJIPOKCUI-HOHBI, KATHOHBl aMMOHHUS, MarHusi,

KaJIbIIMS, ATFOMUHHUS, Jkene3a (2+) u xkenesa (3+), meau (2+), muHKa

14

141

VYMmenue:

NpEaACTaBIATL PC3YJIbTAaTbhl SKCIICPUMCHTA B (1)opMe BBIBOJAOB, A0OKa3aTcCJIbCTB,

Fpa(bHKOB n Ta6J'II/II_I U BBIABJIATH OMIIMPHUYCCKUC 3aKOHOMEPHOCTHU

14.2

YCTAaHABJIIMBATL CBA3HU MCKAY PCaAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKNMH
ABJICHUSAMHU MW IIpoHeccaMu, MNPOUCXOAAINIMMH B MakKpo- W MHUKPOMHPE,

O0OBACHATH MMPUYINHBI MHOF006pa3I/I$I BCIICCTB

INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM T'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 [TepBoHaUYaIbHBIE XUMUYECKUE TIOHSATHUS
11 Yucteie BemecTBa 1 cMecu. CriocoObI pa3ienieHus: cMeceit
12 ATOMBI © MOJICKYJIBI. Xumuueckue diaeMeHThl. CHMBOJBI  XHMHUYECKUX
' areMeHTOB. [IpocThie U CI0XKHBIE BEIIECTBA.
13 Xumuyeckasi popmyna. BaleHTHOCTE aTOMOB XUMHUYECKUX dlIeMeHTOB. CTeneHb

OKHCJICHHUA




14

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTHOocuUTEenbHAsg aToOMHas Macca.
OTtHOCHTEILHAS MOJICKYJISIpHAasA Macca. MaccoBast A0S XMMHYECKOro 3JIEMEHTa

B COCIMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomsipHass macca. MoJsipHbIi 00bEM Tra3oB.
B3anmMocBs3b KOJMYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Du3nyecKue M XUMHUYECKHUE SIBJICHUS. XUMUUYECKas peakuus U €€ MPHU3HAKH.

3aKoH COXpPaHCHUA MaCChl BEIICCTB. Xumudgeckue YpaBHCHUA

2.1

2.2

HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH H HepnozmquKaﬂ CHCTEMa XHUMHYCCKHX 3J3JICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

IIepnoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4deckux aemeHTos [1.1.
MenneneeBa. Ilepuoas!l u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEPA,

HOMEPOB IEpUOa U TPYIIbI AJIeMEHTa
Ctpoenune aromoB. CocTaB aTOMHBIX siaep. M3otombl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  00070YeK aToMOB MepBbIX 20 XHUMHUYECKHUX DJIEMEHTOB

[Tepuoauueckoii cucremsl [[.1. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kajablug (paguyca aToMOB, 3JIEKTPOOTPHUIIATEIHLHOCTH,
METAIJIMYECKUX W HEMETAJUIMYECKUX CBOMCTB) © HX COCJUHEHUHA B
COOTBETCTBUU C TIOJOKEHHEM J3yieMeHTOoB B Ilepuoamdeckoil cucreme u

CTPOCHUECM UX aTOMOB

Crpoenue BemecTBa

3.1

XyUMHYECKass CBS3b. KoBanenTrnas (HOHHpHaH 151 HCHOJ'IHpHaH) CBA3b.
3J'I€KTpOOTpI/IHaT€HI>HOCTI) XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.

Mertannuueckas CBI3b

3.2

Tumnsr KPpUCTATINIMICCKUX peH_IéTOK (aTOMHaH, MOHHas, MeTaJIJ'II/I‘leCKaSI),
3aBUCHMOCTh CBOMCTB BC€IIECTBA OT THIIA KpPICT&]'IJ'IH'—ICCKOfI peHIéTKI/I n BUJa

XAMHUYECKON CBA3U

Baxueiimme mnpeacTaBUTENM HEOPraHUYECKUMX BemecTB. HeMmeraimbl u ux

coequHEHMs. MeTajibl U X COeAUHEHUS

4.1

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKHX COEIMHEHHH: OKCHUIOB
(coneobpasyromiue: OCHOBHBIE, KHCIIOTHBIE, amoTepHbIe) u
HecoseoOpa3yrole; OCHOBaHMU (LIETOYM W HEPAaCTBOPHUMBIE OCHOBAHMS);
KUCIIOT  (KHCTIOpOJACOAep)Kalue ¢ OECKHCIOPOJHBIE, OJHOOCHOBHBIE |

MHOTOOCHOBHBIE); COJIEH (CPEeTHUX M KUCIIBIX)



duznyeckne W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCHICCTB-HEMCTAJLIIOB:

42 BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs
Ou3nyecKkue M XUMHUYECKHUE CBOWCTBA IMPOCTHIX BEIIECTB-METAIJIOB: JIUTHUSA,
4.3 HATpHsl, Kajaus, MarHusl U KaJblHsl, aJFOMHHHS, jKelle3a. DICKTPOXUMHUCCKHUI
P HAIPSDKEHUM METAJLIIOB
44 Ou3nyecKkue U XUMUYECKHUE CBOWMCTBA BOJOPOJHBIX COCIMHEHUN HEMETAIIOB:
' XJIOPOBOJIOPO/IA, CEPOBOOPO/Ia, AMMHAKA
dusnyecKkue W XMMHYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (IV, VI),
4.5 azora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Ionyuenne
OKCHJIOB HEMETAJIJIOB
46 Xumnueckue cpoiictBa okcunoB: MeTauioB IA-IIIA rpymn, munka, mequ(ll) u
' xenesa(ll, 11). [TonyueHnne OKCHIOB METAILIIOB
XHUMHUYECKUE CBOMCTBA OCHOBAHHMHK M aM(OTEPHBIX THAPOKCHUIIOB (Ha MpUMEpe
4.7 TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lomyuyenue ocHOBaHMM U
aM(}OTEepHBIX THAPOKCH]IOB
OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
18 CEPHHUCTOM, CEepHOU, a30THOU, (HochopHOU, KpeMHUEBOH, yroiabHOU. OcoObie
' XHMHUYECKHE CBOWMCTBA KOHIEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucior
4.9 OO0me XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit
410 [Tonyuenue, cobupanue, pacrmo3HaBaHHE BOAOPOJA, KHCIOPOJa, aMMHAKa,
' YIJIIEKUCIIOTO Ta3a B 1ab0paTopuu
411 [Tonmyuenne amMMuaka, CepHOW U a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. Ob1ue
' CIOCOOBI MOTYYECHUSI METAJIJIOB
4.12 ['eHeTHYeckas CBSI3b MEXKAY KJaccaMHU HEOPTaHMUYECKUX COSTUHEHHM
5 XUMUYECKUE PeaKINH
Knaccudukanus XUMHUECKUX peakluid MO Pa3IMyHBIM MPU3HAKAM: [0 YUCIY U
5.1 COCTaBY Y4YaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, mo
M3MEHEHHIO CTETIICHEH OKUCIICHUS XUMHUYECKHUX DJICMEHTOB
£ 5 TemnoBoit 3¢ (HeKT XUMHUECKON peakiiuu, TEPMOXUMHUECKHE ypaBHEHUS. DK30-
' U DHJIOTEPMUYECKUE peakiui. TepMOXUMUICCKUE YPABHCHHUS
OKHUCITUTETPHOBOCCTAHOBUTEIbHBIE peakiui. OKUCIUTENN W BOCCTAHOBUTEIH.
5.3 [Ipoueccel  OKHWCNEHUST W BOCCTAHOBJICHHs.  ODJEKTPOHHBIA  OanaHC

OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pCaKknuun




5.4

5.5

Teopust EKTPONIUTHYECKON AUCcOonMai. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTHI U
HEAIEKTPONIUTHL. CHITbHBIC U ClTa0ble NEeKTPOIUThL. CTeNeHb AUCCOIUAIIH
Peaknun moHHOTO OOMEHA. YCIOBHSI MPOTEKAaHUs peakluidi HOHHOTrO oOMeHa,

MOJIHBIE U COKPALIEHHBIE HOHHBIE YPaBHEHUS peaKuil

XUMHUS U OKpY>Karollas cpena

6.1

BemectBa m Mmarepuasbl B IIOBCEIHEBHOM JKM3HHM 4eloBeKa. besomacHoe
UCITIOJIb30BaHUE BEUIECTB M XUMHUYECKUX pEaKIuil B jabopatopuud u OBITY.

HepBa;I IIOMOIIB ITPHU XUMHYCCKUX 0XKOI'aX U OTPABJIICHUAX

6.2

6.3

6.4

XUMHYECKOE  3arps3HEHHUE OKPYKAWIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHS
[IpenenbHass nmomyctumas koHuentpanus BemectB (IIJJK). Pomp xumuu B
PEUICHHH JKOJIOTHYECKUX MpobieM. YCWICHHEe TapHHKOBOro 3¢¢eKra,

pa3pymieHue 030HOBOI'O CJI0s

[Ipumenenne cepsl, a3ora, hocdopa, yriepoaa, KpeMHUSI U UX COSAUHEHHHA B
ObITY, MEIMUUHE, NPOMBIIUICHHOCTH M CEIILCKOM Xo3sicTBe. llpumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, TIOPATIOMUHHIA, OpoH3a) B OBITY U
HNPOMBIIIUICHHOCTH WX coefnHeHui. [loHsTre 0 KOppo3uu MEeTaIioB, OCHOBHBIC

CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[IpupogHble UCTOYHUKH YIIIEBOAOPOAOB (Yroib, NPUPONHBIA Ta3, HEPTh),

MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

7.1

[lepBoHavanbHBIe TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTie 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: JKUpaX, OeNKax, yrieBolax — U ux
POJIH B KHU3HH YEJIOBEKA

Pacuérterl:

o ¢popMyaM XUMHYECKUX COSTUHEHUN

7.2

Macchl (MaccoBOi) TOM PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

N0 XUMHUYCCKUM YPABHCHUSAM



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ ['abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumusi: 8-i kimacc: 0a30BbIi yPOBEHb: YUCOHHK; 5-¢ M3AaHuE, TepepaboTaHHoE,
8 kmacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A. AKoHepHOE

obmectBo «M3naTenscTBO «IIpocBeiieHne»

METOIUYECKUE MATEPHUAJIBI VIS YUUTEJIA
H.E. Ky3nenosa, I.M. Turosa, H.H. I'apa MeTtonnueckoe nocodue Kk yueOHUKY

xumuu 8 kiacc., ['apa H.H. , AxmetoB M.A. Metonuueckoe nocodue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

VYuu. py, lneBnuk.py, POIII
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