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IHHOACHUTEJIbBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0OmIEro oOpa3oBaHUs COCTaBJI€HA HA OCHOBE
TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUSI OCHOBHON 00pa3oBaTelIbHOM MporpaMmbl OCHOBHOTO OOIIEro
obOpazoBanus, npeactaBieHHbIXx B PI'OC OO0, a taxke Ha ocHOBe (emepanbHON pabouel MporpaMMbl
BOCIIUTAHMS M C YYETOM KOHIICTILMH IPETOAaBaHusl YUeOHOTO IMpenmera «XuMHus» B 00pa3oBaTeIbHBIX
opranusanusax Poccuniickoit denepanun.

[IporpamMma mo xumum Aa€T MpeacTaBiIeHUE O LeAX, oOueil cTpateruu oO0y4eHus, BOCIUTAHUS U
pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOro IpeaMeTa, YCTaHaBIMBAaeT 00s3aTelbHOE NPEIMETHOE
coJepKaHue, IIPEAYyCMaTPUBAET PACIPEIEICHUE €ro IO KJaccaM M CTPYKTYpUPOBAaHHUE IO pasleiaM H
T€MaM T[porpamMMmbl IO XHUMHH, OIPEIENSET KOJIWYECTBEHHbIE M KAaYECTBEHHbBIE XapaKTEPUCTUKU
CoZlepKaHUs, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YYEHHS] XUMHH C YYETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM Y4eOHOTO TMpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaroImmxcs,
olpesessieT BO3MOKHOCTH IpeIMeTa AJIs peau3aluu TpeOOoBaHWM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
0o0pa3oBaTeNbHON IMPOrpaMMBl HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuWs, a Takke TpeOOBaHHW K
pe3ynbrataM OO0y4YeHHs] XMMHH Ha YPOBHE Ilelied H3y4eHHUs MpeAMeTa M OCHOBHBIX BHUJOB Yy4eOHO-
MO3HABATENIBHOMN IEATEILHOCTH 00yUYaIOUIErocs 0 OCBOCHUIO YUeOHOTO COIeP KAHMUS.

3HaHWE XUMHH CIY’)KAT OCHOBOW it (OPMHPOBAHUS MHPOBO33PEHHS OOYYaroOIIErocsi, ero
MPEJICTAaBICHU O MaTepualibHOM €IUHCTBE MMpA, BAXKHYIO pPOJb UIparoT (OpMUpYEMbIE XUMHUEH
MPEJICTABJICHUS O B3aMMOIIPEBPALICHHUSIX YHEPTUU M 00 IBOJIOLUHU BEIIECTB B MPHUPOJE, O MYTAX PELICHUS
rII00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOMH, MUIIEBOU U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3ydenue xumuu:

CIOCOOCTBYET peaIn3allid BO3MOXHOCTEH JUIsl caMOpa3BUTUS U (HOPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 00mell U (yHKIIMOHATIBHON I'PaMOTHOCTH;

BHOCHT BKJaJ B ((OpPMHUPOBAHHUE MBIIUIEHUS] U TBOPUYECKUX CIIOCOOHOCTEN 00ydaroluxcsi, HaBbIKOB
UX CaMOCTOSITEJIbHOM Y4eOHOM JesTeNbHOCTH, 3KCHEPUMEHTAIBbHBIX U HCCIEI0BAaTEIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM KU3HH, TaK U B IPO(ECCUOHATIbHON e TENbHOCTH;

3HaKOMHUT CO CIEIU(PHUKONH HAay4yHOI'O MBIIIJICHUS, 3aKJIAJbIBAET OCHOBBI LIEJIOCTHOTO B3IVIsa Ha
€IMHCTBO TPUPOABI U YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TalioM B (OPMHUPOBAHUHM €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4arOUINXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHNe 00yUYarOIIUXCSl.

JlaHHBIE HampaBieHUs B OOYYEHHH XMMHUHU O00ECIeYMBAIOTCS CIEeUU(UKON conepkaHHus ydeOHOro
npenMeTa, KOTOPBIA SIBJIsIeTCs Melaroriyeckd aJarnTHPOBAHHBIM OTpa)kKeHHeM 0a30BOW HayKH XMMHUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOrO 0OLIero o0pa3oBaHMs OpPUEHTHPOBAH HA OCBOCHHUE
00y4aroIUMUCS CUCTEMBI EPBOHAYATBHBIX MOHATHI XMMHUH, OCHOB HEOPTaHMYECKOW XMMUHU M HEKOTOPBIX
OTJIENIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUU.

CtpykTypa copepxaHusl IporpaMMbl 10 XUMUU c(HOpPMHUpPOBaAHA HA OCHOBE CHUCTEMHOTrO MOJXOJa K
e€ n3yuenuto. CozneprkaHue CKIIAAbIBAETCS U3 CUCTEMBI MOHATUN O XMMHUYECKOM DJIEMEHTE U BELIECTBE U
CHCTEMBbI MOHATUI 0 XUMHUYECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHBI 110 MPUHIIUITY
ITOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHNN Ha OCHOBE TEOPETUYECKUX MPEICTABIEHNN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHMS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— Y4EHMSI O CTPOEHMH aTOMa U XUMHYECKOH CBSI3U;



— IpeACTaBIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHUS pacCMaTPUBAIOTCS HA OCHOBE 3MIIMPUYECKH MOJIYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBITIOJIHSS ()YHKIUU OOBSICHEHHS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOYKHOCTEH IPAKTUYECKOTrO IPUMEHEHUS] U TIOJYyYEHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHme MPOrpaMMBbl 1O XMMHUHU CHOCOOCTBYET (HOPMUPOBAHMIO MPEACTABICHUS O XUMHYECKOM
COCTaBJAIOLICH HAyYHOU KapTUHBI MUpPa B JIOTMKE €€ CUCTEMHOM MNPUPOJIbI, HEHHOCTHOTO OTHOILICHUS K
Hay4HOMY 3HAHHMIO U METOJaM IT03HAaHMS B HayKe. VM3yueHne XuMHUU MPOUCXOIUT € MIPUBJICYECHUEM 3HAHUM
13 paHee M3YUYCHHBIX yueOHBIX MpeameToB: «OKpykarommui Mupy, «bruonorus. 5—7 knaccel» u «dusuka. 7
KJIacC».

[Tpu u3y4eHnn XUMHUH MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOW HayKu Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IIPAKTUYECKON NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a7aua yueOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUN CUCTEMbl XMMHUECKUX 3HAHUN
— BaXHEWHMMX (HaKTOB, TOHATHHA, 3aKOHOB M TEOPETHUYECKUX MOJOXKECHHUH, JOCTYIHBIX OOOOIIECHHI
MHPOBO33PEHUYECKOI0 XapakTepa, fA3blka HAayKH, B NPUOOLICHHMM K HAyYHbIM METOAAM IO3HAHUA IIpU
M3YYECHHUHU BEIECTB U XUMUYECKUX peakluid, B JOPMUPOBAHUU U PA3BUTUU MMO3HABATEIBHBIX YMEHUHN U UX
MPUMEHEHUU B Y4eOHO-TI03HABATEIbHONW U y4eOHO-UCCIIeIOBATEIbCKOM AeITeIbHOCTH, OCBOCHUU TIPABHII
0e30macHOT0 0OpaIIeHus ¢ BEIIEeCTBAMH B TOBCEIHEBHOM JKU3HHU.

[Ipn m3ydyeHUn XMMUU Ha YpOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs BaXHOE 3HAUEHHE NpUOOpenu
TaKue 1eNH, KakK:

— (¢GopMUpOBaHHE HWHTEIJICKTYallbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHUIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO PELIEHUH, CIOCOOHOM aaanTtupoBaTrbcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HalpaBJIEHHOCTh O0Y4YEeHHUs Ha CUCTEMaTHYeCKoe MPUOOIIeHNEe 00yUJaroUXCsl K CAMOCTOATEIbHOM
MO3HABATENBHON JIEATEIBHOCTH, HAYYHBIM METOJaM TO3HaHUs, (OPMHUPYIOIIUM MOTHBAIUIO U PAa3BUTHE
CITOCOOHOCTEH K XHMUU;

— o0ecrievueHre yCIOBUM, CIIOCOOCTBYIOIIMX TPHUOOPETEHUIO 00YUaIOIIUMHUCS ONBITa pPa3HOOOpa3HOM
JeSITeNIbHOCTH, MO3HAHUS M CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIETEHIIM), UMEIOIINX
YHHUBEPCAIBHOE 3HAYECHHE VISl Pa3JIMYHbBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oO0mied (yHKIMOHAIBHOW U €CTECTBEHHO-HAy4YHOH I'pDaMOTHOCTH, B TOM 4HCIIE
YMEHHUM OOBACHATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEr0 MUpPA, UCIOJb3YSl 3HAHUS U OIIBIT, OJy4YEeHHbIE
IpU W3y4YEeHUH XUMUHU, TPUMEHATh WX TPU PElICHUH MNpoOJieM B TMOBCEIHEBHON KH3HU M TPYIOBOM
NESITENIBHOCTH;

— (¢opMupoBaHue y oOOydalIUXCS TYMaHUCTHMYECKHUX OTHOIICHWN, NOHMMAaHHSA LIEHHOCTH
XUMUYECKUX 3HAHUHN JUIS BBIPAOOTKU JKOJOTHYECKH IEJI€CO00pa3HOTO TMOBEICHUS B OBITY U TPYIOBOMH
JESATENBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO UM CaMOBOCIIHUTaHHMIO Ha
OCHOBE YCBOEHHUSI OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mNpoduis u
HaIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUS.

OOmiee 4yMcaO YacoB, OTBEAEHHBIX I M3Y4YCHHS XHMHUM Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Henenw), B 9 kinacce — 68 gacoB (2
gaca B HEJICITIO).



COJEPKAHUE OBYYEHUSA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posnb XMMUM B KHM3HM 4eloOBeKa. XMMHUS B CHUCTeMe HaykK. Tema W BellecTsa.
du3nyecKkue CBOMCTBA BEIIECTB. ArperaTHOe COCTOsHME BellecTB. [loHATHME O MeTomax IO3HAHUS B
xuMuu. Yncreie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMeceid.

ATOMBI U MOJEKYIbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XMMHUYECKHX 3JeMeHTOB. [IpocTbie u
CJIOXKHBIE BEIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas popmyina. BaneHTHOCTP aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BeuiectB. OTHocuTenbHas aToMHas Macca. OTHOCUTENbHAs MOJIEKYJsIpHas Macca. MaccoBas J0Js
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Mosb. MonsipHas macca. B3auMocCBsA3b KOJIMYECTBAa, Macchl M 4uCia
CTPYKTYPHBIX €IUHHII BerecTBa. Pacyérel mo opMynaMm XUMHUUECKUX COCTUHEHUH.

dusnyeckue U XUMHUUYECKUE SBJICHUS. XUMUYECKas peakius U e€ Impu3Haku. 3aKOH COXpPaHEHUs
Macchl BemiecTB. Xumuueckue ypaBHeHus. Kiaccupukanus XUMHUYECKUX peakuuil (CoenuHeHus,
pasoKeHHs, 3aMelIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MOCY/I0#, MpaBmiiaMu paboTHI B JTa0OpaTOpuu M MpUEMaMU 00paIeHHUs C
n1abopaTopHBIM 000pYyIOBaHUEM, U3YYCHHE U ONMUcaHue (PU3NYECKUX CBOMCTB 0OPa3I[0B HEOPraHMUYECKHUX
BellecTB, HabOmofeHue ¢uznyeckux (MIaBIeHUE BOCKa, TasHHE JIbJla, pacTUpaHHe caxapa B CTYIIKE,
KMIIEHHE W KOHJEHCAlUsl BOJbI) U XUMHYECKHUX (TOpEHHE CBEYM, IMPOKAJMBAHUE MEIHON IPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCJIOTOM) SIBJICHWH, HAONIOJEHWE W ONHCAHHE TPU3HAKOB MPOTEKAHUS
XMMUYECKHX peakIuil (paszioXkeHue caxapa, B3aUMOAECHUCTBHE CEPHOM KHCIOTHI C XJOpUAoM Oapus,
pasnoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMoOJeHCcTBUE XkKelle3a ¢ pacCTBOPOM COJIM MEIH
(1), m3ydyeHue crocoOOB pa3lelieHHs CMECei: C TIOMOIIBI0 MarHuTa, (pUIBTPOBAHME, BbITAPUBAHUE,
TUCTWIUISILMS, Xpomartorpadus, MPOBEIEHUE OYMCTKH IOBAapEHHOM Coiu, HAONIOJAEHHE M ONMCAHUE
pe3yJIbTaTOB IMPOBEIEHUS OIbITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHHUE MoJesen
MOJIEKYJI (IIapOCTEPHKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — anmeMeHT U mipoctoe BemiecTBo. Haxoxnenue
KHCIIOpO/ia B IpHUpoOJie, PU3NYECKUE U XUMHUYECKHe CBOMCTBA (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CrocoObl mMoyydyeHHsl KHciIopoJa B JabopaTopuM W HpOMbIIIeHHOCTH. Kpyrosopor
Kucaopoaa B npupoze. O30H — aioTponHast MOAU(UKALUSA KUCIOPOa.

TennoBoit 3P PexT XUMHUECKOI peaKIi, TePMOXUMUYECKIE YpaBHEHUS, IK30- U SHAOTEPMHUUYECKUE
peakuuu. TomauBo: yrojas U MeTaH. 3arpsa3HeHHe BO3AyXa, YCHIICHHE MapHUKOBOro 3P deKra, pa3pylieHne
030HOBOTO CJIOSL.

Bonmopon — snemeHT M mpoctoe BemiecTBo. HaxoxaeHue Bomopoaa B mpupoje, (usnueckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, ClIOCO0bI nomydeHus. Kucinotsl u conu.

Mossipabliii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBoiicTBa BoAbl. Bona kak pactBoputens. PactBopsl. HacbllieHHbIE 1 HEHACBHIIIICHHBIE
pacTtBopsl. PacTBOpHMOCTS BelIeCTB B BoJie. MaccoBas 10J1s BELIECTBA B pacTBOpE. XMMUYECKHE CBONWCTBA
Boabl. OcHoBaHus. Posnb pacTBOpOB B Mpupoe W B KU3HU ueioBeka. KpyroBopoT Bonbl B HpPHUpPOJIE.
3arpsi3HeHue NpupoaHbIX Boj. OXpaHa U OYHMCTKA PUPOIHBIX BOJ.



Knaccudukanuss  HEOpraHMYECKUX COETUHEHUH. OKCHIBI. Knaccudukanmss  OKCHIOB:
cosieoOpa3ymome (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HecoaeoOpa3yromue. HomeHknaTypa OKCHUIOB.
OU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loyueHne okCcuaoB.

OcHoBanus. Knaccudukanusa ocHOBaHMN: MIENOYM U HEPACTBOpPUMBIE OcHOBaHHUS. HoMmeHkmarypa
ocHOBaHMI. DU3nyecKne 1 XMMUYECKHE CBOMCTBA OCHOBaHUM. [loryuenre oCHOBaHUI.

Kucnorsl. Knaccugukamus kucnor. Homenkinatypa kucinor. @u3nuecKkue U XUMHUYECKHUE CBOWMCTBA
kucnot. Psag akruBHoctu metaiuioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkiarypa coseil. @uznueckue U XUuMU4ecKkre cBoicTBa cotied. [lomydyenue comnen.

['eneTnueckas cBSI3b MEXKYy KJIaCCAMH HEOPIraHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OINpE/CICHUE COJEPXKaHHMs KHUCIIOpoJa B BO3AyXe, TIOJIy4eHHEe, coOupaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB KHCIOPOAa, HAOII0I€HUE B3aUMOJICHCTBUS BELIECTB C KUCIOPOIOM U
yCIIOBUSI BOBHMKHOBEHMS M TPEKpallleHUs ropeHus (mokapa), 03HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OINHMCAaHUE WX CBOMICTB, MOJIyUYEHHUE, COOMpaHUE, PACIIO3HABAHNUE U U3yYEHUE CBOMCTB BOIOpoAa (ropeHue),
B3auMoeiicTBue Bojaopona ¢ okcuaoM wmeau (Il) (BO3MOXHO HCMONB30BaHME BHICOMATEPHAIIOB),
HaOmo/leHne o0pasloB BEIIECTB KOJIWYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHUS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTBIO, NMPUTOTOBIEHUE PACTBOPOB C OMNpPEACIEHHONM MacCOBOM Ao0JeH
pacTBOPEHHOIO BELIECTBA, B3aUMOJECICTBUE BOJBl C METAJUIAaMM (HAaTpUeM M KaJbLiMeM) (BO3MOXHO
UCIOJIb30BaHNUE BUJEOMATEPHUANIOB), HCCIIEI0BaHUME OOpa3LOB HEOPraHMYECKUX BEILECTB PAa3IMYHBIX
KJIACCOB, HAOIIOJEHUE HM3MEHEHMsI OKPACKHM WHIUKATOPOB B PacTBOpax KUCJIOT M MIENI0OYed, M3ydeHHe
B3aumojeiictBus okcuna menu (ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KUCIOT C METaJIaMH, peakuui
HEUTpaau3aluy, MOJyYEHUE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOIO METajula JPYruM U3
pacTBopa COJIM, PEIEHUE SKCIEPUMEHTAIBHBIX 3a/1ay 1o Teme «BakHeliue Kiacchl HEOPraHUYECKUX
COCIUHEHUIN».

Ilepuoanyecknit 3axkoH u Ilepuoamyeckas cucremMa xumuyeckux »djaementos /. H.
MenneneeBa. CTpoenne aToM0OB. XUMH4YecKas cBA3b. OKNCIUTE]IbHO-BOCCTAHOBUTE/IbHbIE peaKIuu

[lepBrle MONBITKM KiIaccu(pUKALMM XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O Tpynmax CXoJHBIX
3JIEMEHTOB (ILEJIOYHBIE U IIE€T0YHO3EMENIbHbIE METAJUIbI, FaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE
00pa3yroT aM(oTepHbIE OKCUBI M THAPOKCUIBI.

[Iepnonnueckuit 3akoH. Ilepuoguueckas cucrtema xumudeckux snemeHToB /[[. M. Menneneesa.
Kopotkonepuoanas u jnmuaHonepuoanas Gopmsl [leproanueckoit cucteMbl XuMuyeckux 3nemeHToB . U.
Menpeneesa. Ileproael u rpynnbsl. PU3HYECKUH CMBICHI TOPSAKOBOIO HOMEpa, HOMEpPOB IepHoja u
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aromHbIx saep. M3orombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0onouek atomMoB mepBbIX 20 xumudeckux siaemeHToB l[lepuommueckoit cucremsl JI. Y. Menpaeneesa.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTa Io ero nosnoxeHuro B llepmommueckoit cucreme /I, U.
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHMsI pajadyca aTOMOB XHMMHMUYECKHUX DJJIEMEHTOB, METaUIMYECKUX U
HEMETAJTMYEeCKUX CBOMCTB IO TPyIIaM U MEepUOJIaM.

3nauenue llepuoanueckoro 3akoHa u Ilepuogudeckoll CHUCTEMBI XMMHYECKHX 3JIEMEHTOB IS
pa3BuTUA Hayku U npakTtuku. /. . MenneneeB — yd€HbBIN U TpaXkIaHNH.

Xumudeckasi cBs3b. KoBanmeHTHas (MOJISIpHAsE W HETOJSPHAs) CBsA3h. DJIEKTPOOTPHUIATEIHHOCTH
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomeccel oxkucieHus u
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMeHm:



U3ydyeHHe O0pa3llOB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOICHCTBUE THIPOKCHAA LUHKA C
pacTBOpaMM KHUCJIOT M WICJIOYEH, NMPOBEACHUE OIBITOB, WUIIOCTPUPYIOLIUX IMPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaKluil (TOpeHue, peakliuu pas3yioKeHNs, COEJUHEHUS).

Meosicnpeomemmnvwie ceasu

Peanuzanus MEXIpPEIMETHBIX CBS3€U IPU M3YYEHUU XUMHUHM B 8 KIIAcCe OCYLIECTBIIACTCS 4Yepe3
UCTOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK M MOHSATHH, SBISIOIIUXCS CUCTEMHBIMU
JUISL OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOu1re ecTecCTBEHHO-HAYUHbIE TIOHATHS: HAyyHbIH (AKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CUHTES,
Kiaccuukanus, MepUOAUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE, HU3MEPEHHUE, MOJElb,
SIBJICHUE.

®dusuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEMTPOH, MOH, HYKIUJA, U30TOIbI, paAHMOAaKTUBHOCTD,
MOJIEKYJIa, 3JIEKTPUUYECKUI 3apsijl, BEIIECTBO, Telo, O0BEM, arperaTHOe COCTOSIHME BEILECTBa, Tas,
¢bu3nyeckre BeIMYUHBI, €IMHULIBI U3MEPEHHsI, KOCMOC, IUIaHeThl, 3BE3b1, COoNHIIE.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPAIbl, TOPHBIE TOPOABI, MOJE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUuMHYecKasi peakuusi

IIepnonnueckuit 3akoH. Ilepuomuueckas cucrtema xumudeckux anemeHToB /[[. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB XHMHUYECKHUX 3JJIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, Kajus, KauplUusi M UX COCIUHEHUH B COOTBETCTBUU C IIOJOKEHUEM DJJIEMEHTOB B
IIepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUJbl XUMUYECKOW CBSI3U. THIBI KPUCTANIMYECKHX PEIHIETOK, 3aBUCHUMOCTh
CBOMCTB BEILIECTBA OT THIA KPUCTAUINYECKON PEIIETKH U BUJA XUMUYECKON CBS3H.

Knaccupukanus ¥ HOMEHKJIaTypa HEOPraHMYECKHX BEIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIINXCS K pa3IMYHbIM KJIacCaM HEOPraHWYECKUX COEAMHEHUMN, TeHEeTHYeCKas CBA3b HEOPTaHUYECKUX
BEILIECTB.

Knaccupukanuss XMMHUYECKHX pEaKUMH MO pa3IM4HbIM MpHU3HaKam ([0 YHUCIYy M COCTaBy
YYacTBYIOIIMX B PEaKIMM BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Mo H3MEHEHHUIO CTENeHEeW OKMCIECHHUS
XUMHUYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacTHIO KaTanu3aTropa). DK30- U SHAOTEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUSI.

ITonatue o ckopoctu xuMu4eckoi peakuuu. [lonarue 06 0OpaTUMbIX U HEOOPATUMBIX XMMHUYECKHX
peakuusx. IloHATHE O TOMOrEHHBIX M TeTEpOreHHbIX peakuusax. llonartue o kartanuse. [lonsTue o
XUMHUYECKOM paBHOBeCHU. DakTOphl, BIUSIOIIME Ha CKOPOCTh XUMHYECKOW pEaKIUH M TOJOXKEHHE
XUMHYECKOTO PaBHOBECHSI.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuumy, AIIEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBl€eHHE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX pEaKLUi ¢
MCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopus >ME€KTPONUTHYECKON JMCCOLMALNMM. DIEKTPOJIUTHI M HEAIEKTPOIUTHL. KaTHOHBI, aHWOHBI.
MexaHu3M IUCCOLMALMN BELIECTB C PA3IMYHBIMU BUJAMU XUMHUYECKOW CBsA3U. CTENEHb TUCCOLMALIMU.
CunbHble U crabble AIEeKTPOTHUTHI.

Peakiiun woHHOro oOMeHa. YCIIOBUS TPOTEKAHUS pPEAKIW HMOHHOTO OOMEHa, IIOJHBIE U
COKpAaIlléHHBbIE HWOHHBbIE YypaBHEHUs peaknuili. CBONCTBA KHCIOT, OCHOBAaHHW W COJIEM B CBETE
NpEeJCTaBICHUNH 00 3JIEKTPOJIUTHYECKON nuccoruanuu. KauecTBeHHble peakuuu Ha HOHBL [loHsATHE O
TUAPOJIN3E COJIEH.

Xumuueckuit IKcnepumenm:



O3HAaKOMIJIEHHE C MOJENSMU KPUCTAITMYECKHX PEHIETOK HEOPraHMYeCKUX BEIIECTB — METAJUIOB U
HeMeTaioB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATPHs), MCCIEJOBAHUE 3aBHCHUMOCTHU
CKOPOCTHM  XMMHMYECKOHW  peakIuu OT  BO3JACHCTBUS  pa3IMyHBIX  (AKTOPOB,  HMCCIIEJOBAHUE
ANIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MIPOLIECca AUCCOLUAIIMH KUCIIOT, eouei U coseld (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEO MaTepUasoB), MPOBEJIECHUE OMBITOB, WJUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHHS
peakiuii MOHHOTO oOOMeHa (oOpa3oBaHHME OCaJKa, BBIJCICHHWE Ta3a, OOPa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (TOpeHHue, peaxiuu
pas3joXKeHUsl, COEIMHEHUs), pPAcllO3HABaHWE HEOPraHMYEeCKHX BEIIEeCTB C IOMOIIbI0 KaueCTBEHHBIX
peakiuii Ha HOHBI, PEeLICHHE SKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTanibl 4 X cOeTHHEHUS

OOmast xapaktepucTuka TaioreHoB. OcoOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETEHU
okucienus. CtpoeHue u (pusnueckre cBOWCTBA MPOCTHIX BELIECTB — I'aJIOTeHOB. XMMHUECKHE CBOMCTBA Ha
npuMepe xjopa (B3auMOAEHCTBHE C MeTalllaMd, HeMeTallaMH, miernodamu). XiopoBogopon. ComnsiHas
KHCJIOTa, XUMHUYECKHE CBOWCTBA, IOJy4YEeHUE, NpUMEHEeHue. JleHCTBHE XJopa W XJIOPOBOJOPOAA Ha
OpraHu3M 4YeoBeKa. BaskHeimme XI0puasl M UX HaX0XKIEHHE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne M (PU3MYECKHEe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEpHL.
AnnorponHsle MOIU(UKALIMYA KUCIOPOJA U Cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOA, CTPOCHHE,
¢usnveckne U XUMUYECKHue cBOicTBa. OKCHIBI CEphbl KaK MPEICTaBUTEIN KHUCIOTHBIX OKcHUIoB. CepHas
KHCIIOTa, (uU3MUeckre M XHUMHYECKHe CBOMCTBa (0OIIME Kak MpeICcTaBUTENsl Kjacca KUCIOT U
cnenuduueckre). XUMHUECKUE DPEAKIMH, JIeKallie B OCHOBE IMPOMBIILIEHHOTO CIOco0a IMONTy4YeHUS
cepHOl KucioThl. [lpuMeHenne cepHoil KuCiOThl. ConM CepHOW KHCIOTHI, KadyeCTBEHHas peakius Ha
cynbdar-uoH. Haxoxnenue cepsl u €€ coeiMHEHUH B MpHUpoe. XUMUYECKOE 3arpsa3HEHNUE OKpYKarolien
CpeAbl COETUHEHMUSMHU cepbl (KHUCIOTHBIE MOXAM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPEJOTBPALICHHUS.

OO6mrast xapakTepucTuka 3yeMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTETIEHH OKHCJICHHA. A30T, paclpoCTpaHEHWE B TpUpojae, (U3NYECKHEe W XHMHYECKHE CBOICTBA.
KpyroBopor a3zora B mpupoae. AMMHaK, ero (u3Myeckue M XHMHYECKHE CBOWCTBA, IOJIydYeHHE HU
npuMeHeHre. Coau aMMOHHUS, MX (U3MUYECKHME M XMMUYECKHE CBOWCTBa, mpuMeHeHHe. KauecTBeHHas
peaknus Ha MOHBI aMMOHHS. A30THas KHCJIOTa, €€ TMOoJy4deHue, (U3NYecKHne W XMMHUYECKHE CBOMCTBa
(obmue kak mHpeacTaBUTENs Kiacca KUCIOT M cnenuduueckue). Mcronb3oBaHue HUTPATOB U COJeH
aMMOHMSI B KauecTBe MHHEpaJIbHBIX yI0OpeHuH. XHUMHUYECKOe 3arps3HeHHE OKPYKAIOLIEH cpeabl
COEMHEHUSIMH a30Ta (KUCJIOTHBIE JOXKIW, 3arps3HEHHE BO3[yXa, IMOYBBI M BoJ0EMOB). dDocdop,
ajutoTpornubie Mogudukanuu docdopa, duzndeckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u
dbochoprHas kuciora, GU3MIECKHE M XUMHUYECKHE CBOMCTBA, mosiyueHue. McmonwszoBanume (ocdaroB B
Ka4yecTBE MUHEPAIbHBIX YIOOpEHUH.

OOmast xapakrepuctika 31eMeHToB IVA-rpynmbsl. OCOGEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIeHH OKHCJICHUS. YTIEpO/l, aJUIOTPOITHbIE MOAN(UKAIINH, pAaCIPOCTpaHEHHE B TIPUPO/Ie, GU3NIECKUE U
XUMHUYECKHEe cBoMcTBa. Ancopomus. KpyroBopot yriaepoaa B mpupojae. OKCUIBI yriiepoa, ux Gu3nIecKue
U XUMHUYECKHE CBOMCTBA, JEHCTBUE HA >KMBbIE OPTaHU3MBI, MOJTy4YE€HHE U NMPUMEHEHHE. DKOJIOTUYECKHUE
npobnemMbl, CBsi3aHHBIE C okcuaoM yriaepona (IV), rumore3a rnoGanbHOrO NOTEIUIEHUS KJIMMAaTa,
MApHUKOBBIN AP GeKT. YToapHast KUCIOTa U € CONH, NX (U3NIECKHe U XMMHYECKHE CBOMCTBA, MOTyUCHHE
u mpuMmeHeHue. KadecTBeHHass peakiusi Ha KapOoHar-noHbl. lcmomb3oBaHue kKapOOHAaTOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJILCKOM XO035HCTBE.

IlepBoHauabHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHUSX Yriepoaa (MeTaH,
9TaH, ATUJIEH, alleTUJICH, 3TaHOJ, TIUIEPUH, YKCYCHasl KUcoTa). [IpupogHble HCTOYHUKHU YTIIEBOJOPOIOB



(yromb, npHpOAHBIA Ta3, HEPTH), MNPOAYKTHI HUX TMepepaboTku (OEH3WH), WX pOJb B OBITY H
IPOMBIIIICHHOCTH. [loHsATHE O OMONOTMYECKM Ba)KHBIX BEILECTBAX: JKUpax, O€JKax, yrieBoJax — M UX
pOJIu B )KM3HM ueloBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEANHEHU.

Kpemuuii, ero ¢usnueckue u XMMUYECKHE CBOMICTBa, MoiydeHue W mHpumMeHeHue. CoeauHeHus
KpeMHust B ipupoje. Obmiue npeactapiaeHus 00 okcuae kpemuus (V) u kpemuueBoit kucinote. CHITHKATBI,
UX HCIIOJIb30BAHHWE B OBITY, B NPOMBINUIEHHOCTU. BaxkHeilllne CTpOUTEIbHBIE MaTepUalbl: KEepamHKa,
CTCKJIO, IIEMEHT, OeToH, kene300eToH. I[IpobmeMbl 0€30MacHOTO HWCHOJB30BAHUS CTPOUTEITHHBIX
MaTepUajoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKCcnepumenm:

u3yuyeHue oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOM KHCJIOTHI, IIPOBEJCHUE
KayeCTBEHHBIX pPEaKUWH Ha XJIOPUA-WUOHBI W HAONIOJCHHE TPHU3HAKOB UX TPOTEKAHUS, OIIBITHI,
oTpaxawimue ¢(uU3MYecCKue M XUMUYECKHE CBOWCTBA TaJOr€HOB U HUX COCAMHEHUN (BO3MOXKHO
UCIOJIb30BaHNE BUICOMATEPHATIOB), 03HAKOMIJIEHHE ¢ 00pa3aMu XJIOPUIOB (TaJIOTeHUI0B), O3HAKOMIICHUE
c oOpa3uaMu cepbl U €€ COCIMHEHHSIMHU (BO3MOXKHO HCIIOJIb30BAaHWE BUEOMATEPHUATIOB), HAOIIOICHHE
npouecca oOyriauBaHUS caxapa IO JEHCTBUEM KOHLEHTPUPOBAHHON CEpPHOM KHCIOTbHI, H3y4eHHE
XUMHUYECKHUX CBOMCTB pa30aBICHHOW CEPHOM KUCIOTHI, IPOBEICHUE KAUECTBEHHON peaklnu Ha cynbdar-
WOH U HaOII0/IeHUe TIpU3HaKa €€ MPOTeKaHus, O3HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBaMU a30Ta, hocdopa
U WX COeNMHEHHI (BO3MOXHO HCIOJIh30BAaHWE BUACOMATEPHAIOB), 00pasliaMu a30THBIX W (POCHOPHBIX
ynoOpeHuii, MoNy4eHue, COOMpaHWe, paclo3HaBaHHME M W3yYEHHE CBOWCTB aMMHaKa, IPOBEICHHE
KAueCTBEHHBIX peaKlMii Ha HWOH aMMOHUs U ¢ocdar-uOH U H3yYEeHUE NPU3HAKOB HX MPOTEKAHUS,
B3aMMO/JICIICTBIE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HW3yYeHHE MOJENeH KPHCTAUIMYECKUX pemeEToK anmasza, rpadura, ¢yiepena,
03HaKOMJIEHHUE C MPOLIECCOM a/IcOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
NpOTHBOra3a, IOJy4YeHHEe, coOupaHue, paclo3HaBaHME U M3Y4YEHHUE CBOMCTB YIJIEKUCIIOTO rasa,
MPOBEJICHUE KAueCTBEHHBIX peakluii Ha KapOOHAT W CUJIMKAT-UOHBI W H3y4yeHUE MPHU3HAKOB HX
NPOTEKAaHUs,  O3HAKOMJIEHWE C  NOPOAYKIMEH  CHIMKAaTHOW  MPOMBILUIEHHOCTH,  pELICHHE
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TeMe «BakHelne HeMeTallIbl ¥ X COeTMHEHUS.

MeTaJuibl M UX COeIMHEHUS

OOmiasi xapakTepUCTHUKAa XMUMHUYECKHUX DIIEMEHTOB — METAJUIOB Ha OCHOBAHHUU HX TIOJOXKEHUS B
[Tepuonnueckoii cucreme xumuueckux snemeHToB [I. M. MengeneeBa u ctpoenus atomoB. CTtpoeHUE
MeTaJIJIOB. MeTayuinyeckasi CBsi3b U METaUINYEeCcKasi KpUCTaIINYecKasi peléTka. DJIeKTPOXUMUYECKUH psit
HanpspkeHui MetamioB. PU3MYECKHe M XUMHMUYECKHE CBOicTBa MeTaymuioB. OOmue crocoObl MOTydeHUs
MeTauioB. [IoHATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (cTaisb,
YYT'yH, JIOpaTIOMUHUHN, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTaymbl: nojokeHue B llepumogmyeckoid cucteMe XuMuU4eckux 3yemeHToB [ U.
MeHieneeBa, CTpOCHHE UX aTOMOB, HaxokKJeHue B mpupojae. Pusznyeckue U XMMHUYECKHUE CBOMCTBa (Ha
npuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUABI HATpUA U Kanus. [I[puMeHeHne 1eI0uYHbIX METAIIOB U
WX COEUHEHMIA.

[IleroyHO3EMENBbHBIE METAJIBI MarHui M Kajdblui: moJiokeHue B llepuogmyeckon cucreme
XUMHUECKUX 1eMeHToB [. 1. MeneneeBa, cTpoeHUE UX aTOMOB, HaXOXAECHUE B pupoze. Puznueckue u
XMMUYECKHE CBOWCTBA MarHUs W Kayiblus. BakHeime coennHeHHs Kaiablus (OKCHI, THIPOKCHU, COJIN).
XKécTtkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AmroMmunmil: onoxkenune B [leprnonndeckor cucreme xumudeckux sneMeHTtoB J[. M. Menneneena,
CTpOEHHUE aToMa, HaXOXKAeHue B npupoie. Puzndeckue 1 XUMHUUECKUE CBOMCTBA almoMUHUS. AM(pOTEpHBIE
CBOMCTBA OKCUJA U TMIPOKCUIA ATFOMUHUS.



Kenezo: monoxenne B Ilepuomnueckod cucreme xumudeckux snemMeHtoB [[. M. Menpneneena,
CTPOCHHE aTOMa, HaxXOXJIeHHe B mpupone. PH3MUECKHEe W XUMHUYECKHE CBOMcTBa jxene3a. OKCHIBL,
rugpokcuabl u cou xxenesa (1) u xxenesa (1), ux cocras, cBOCTBA U MOJTyUCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o00pasllaMH METaUIOB U CIUIaBOB, MX (U3NYECKUMHU CBOICTBAMH, H3y4EHUE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIB30BAaHME BHJICOMATEPHATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA KaJlbLMs M HATPUA C BOJOW (BO3MOXKHO HCIHOJIB30BaHHWE BHUIEOMATEPUAIIOB),
UCCJIEIOBaHHE CBOMCTB KECTKOM BOMBI, MIpolecca TOPEHHs Kejle3a B KUCIOpoJe (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUAJIOB), MPU3HAKOB MPOTEKAHMs KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus,
KaJIbLIMs, aJIFOMUHUSA, LKUHKa, xene3a (1) u xeneza (1), meau (1), Habmrogenue U onvcaHue MPOLIECCOB
OKpAaIlIMBaHUS TJIAMEHU HOHAMH HATPUSA, KU U KaJIbIUA (BO3MOKHO MCIOIH30BAHUE BHICOMATEPUAIIOB),
uccienoBaHre amM(pOTEpHBIX CBOWCTB THUIPOKCHIA aNIOMUHUS M THAPOKCHAA IIMHKA, pelIeHUe
AKCIIEPUMEHTANBHBIX 337a4 10 TeMe «BaykHele MeTaibl U UX COeTUHEHUSY.

XuMHus H OKpyKaloLas cpeaa

BemecTBa 1 Marepualibl B IOBCEIHEBHOM U3HU yeloBeKa. be3onacHoe UCOIb30BaHUE BELIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIIb MPH XUMUYECKUX 0KOTaX M OTPaBICHUSX.

XUMUYeCcKoe 3arpsa3HEeHHe OKPYXKaroIlel cpeasl (mpeaenbHas JOMyCcTUMas KOHIEHTpalus BEIIECTB,
nanee — [1/1K). Poib XuMuu B pelieHUH 3KOJIOTMYECKUX Ipodiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmuuwle céa3u

Peanmzanus MeXnpeaMETHBIX CBSI3€H NMPH M3YyYCHHH XUMHH B 9 Kllacce OCYIIECTBISICTCS dYepe3
WCTIOJIb30BaHNE KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK W MOHSATHHA, SBISIOMINXCS CHCTEMHBIMH
JUIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OOm1re ecTecTBEHHO-HAYUHbIE TIOHATHS: HAyYHbIH (AKT, TUIIOTE3a, 3aKOH, TEOPUSs, aHAJIN3, CHUHTES,
KJIacCupUKalys, NEepPUOAUYHOCTb, HAOJIOJIEHUE, SKCIEPUMEHT, MOJCIMPOBAHHUE, W3MEPEHHE, MOJEIb,
SIBJICHHE, TTAPHUKOBBIN A(P(PEKT, TEXHOIOTHUS, MAaTEPUAITBI.

®dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOINbI, PaUOAKTUBHOCTS,
MOJIEKYyJIa, JJIEKTPUUYECKUIN 3apsa, NPOBOJHHMKH, MOJYHPOBOJHUKH, IUIJIEKTPUKH, (OTOINIEMEHT,
BELIECTBO, TeJ0, OOBEM, arperartHoe COCTOSIHME BEIIEeCTBa, ra3, pPacTBOp, pPacTBOPHUMOCTD,
KpUCTANINYECKas PpEeNIéTKa, CIUIaBbl, (PU3MUECKHE BEIMYMHBI, CIUHHIBI W3MEPEHHUs, KOCMHYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi:  ¢gorocuHTe3, abIxaHue, Ouocgepa, SKOcHUCTeMa, MHUHEpalbHble yIO0OpeHus,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTRA.

l'eorpadusa: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJbI, IOJIE3HbIE MCKOMAaEeMbIe,
TOILTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yAbTaThl OCBOEHUS MPOTrPAMMBI OCHOBHOI'O 00IIero oOpa3oBaHMs JOCTUTAIOTCS B
Xo7ie OOydeHUs XMMHUH B €IMHCTBE Y4YE€OHOH M BOCHUTATENBHON [EATETbHOCTH B COOTBETCTBHH C
TPaJULIUOHHBIMU  POCCUHCKMMM  COLUOKYJIBTYPHBIMM M  JYXOBHO-HPaBCTBEHHBIMU  ILIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBUIAMH U HOPMAaMH MOBEACHUS U CIIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUSA,
CaMOpa3BUTHUSA U COLUATM3AIUN 00yUJarOIIHXCS.

JIMYHOCTHBIE PE3yNAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACUIMPEHUE ONbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YacTHU:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEUIO, TIOHMMAaHUsl 3HAYEHUSI XMMHUYECKON HAyKU B JKM3HH COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH
BIIQJIETh JOCTOBEpHON MH(pOpManmeir o TMepeloBbIX JOCTHKEHHUAX M OTKPBITUAX MHPOBOM U
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHHS] O COLIMAJIbHBIX HOPMaxX M MpaBUIaX MEXJIMYHOCTHBIX OTHOIIEHHUN B KOJUIEKTHBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOM, yueOHOUCCIeI0BaTeIbCKON, TBOPUECKON
W JpYTuX BHJAX JAEATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpa3HON COBMECTHOH MJESITENbHOCTU TPU
BBINIOJTHEHUM Y4€OHBIX, [1O3HABATEIbHBIX 3a/1a4, BBIIOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3JIaHUU
Y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIHM B MpoOIlecce 3TOW ydeOHOM
JESTEIBHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJEHME M IOCTYIKHM CBOMX TOBApUIIEH C MO3ULUU
HPAaBCTBEHHBIX U ITPABOBBIX HOPM € YYETOM OCO3HAHMUS MTOCIIEICTBUH ITOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE M XMMHMUYECKOH peakluu, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIISAIOIIME OCHOBY JUIsl TOHMMAHHUS CYIIHOCTH Hay4yHOU
KapTUHbl MHpA, TNPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TNPHUPOJIBI, B3aUMOCBS3SIX
4eJI0BEKA C MPUPOJHON CPeNloil, O poJIM XMMHH B ITO3HAHUM ITHUX 3aKOHOMEPHOCTEM;

[I03HABaTENIbHbIE MOTHBBI, HAPaBJIECHHbIE HA IMOJIyY€HUE HOBBIX 3HAHUN MO XMMHHU, HEOOXOIUMbIE
Ui OObsSCHEHUs HaOJI0JIaéMbIX IIPOLECCOB U SBJICHUHM, I[0O3HABATEIbHOW, WH(OPMALMOHHON U
YUTATENIbCKOM KYJIbTYPHI, B TOM 4YHCJE HAaBBIKOB CaMOCTOSATENbHON pPabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOY4YeHMIO U TIO3HaHUIO, JII0OOO3HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000Opa30BaHMUIO, TMPOCKTHOM W HCCIENOBATEILCKOM JEATENHHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHE€ LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3J0pPOBbIO, YCTAaHOBKH Ha
3/I0pOBBIM 00pa3 KU3HU, OCO3HAHME IOCIEJICTBUN M HENPUATUE BPEAHBIX MNPUBBIUEK (yHmoTpeOiieHus
aJIKOT0JIs, HAPKOTUKOB, KYPEHHUs1), HEOOXOIUMOCTH COOIIOICHUS MTPaBUII OE30MIaCHOCTH MPH OOPAIEHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTUUECKOMY H3YUYEHHIO Tpodeccuil U Tpyaa pa3InyHOro poja, yBakeHHE K TPyAy U
pe3ysibTaTaM TPYJOBOW [EATENbHOCTH, B TOM YHUCJIE HAa OCHOBE NPUMEHEHMS MPEIMETHBIX 3HAHMH IO
XMMHHU, OCO3HAHHBIM BBHIOOP HMHIUBUAYAJIBHOW TPAGKTOPUU NPOJOIDKEHUS 00pa3oBaHUS C Y4ETOM



JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIIEIIHOM
npoeCCUOHATLHON JEATETLHOCTH U Pa3BUTHS HEOOXOIUMBIX yYMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeCCuOHATIBLHOM cperie;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUSA:

9KOJIOTUYECKH 11e1ec000pa3Hoe OTHOUIEHNE K IPUPO/IE KaK HCTOYHUKY KHU3HU Ha 3eMiie, OCHOBE €€
CYIIECTBOBAHMSA, NOHMMaHHME LEHHOCTH 3/J0pOBOIO M 0O€30macHoro oOpasza >KH3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PU3MUECKOMY M TICHXHYECKOMY 3I0POBBIO, OCO3HAHHE IIEHHOCTH
COOJIIOJICHHs TpaBHJI 0OE30IIaCHOTO TOBEACHUsA HpU padoTe C BEIIEeCTBAMM, a TaKXKe B CHUTyalUsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMS, IMOJTy4aeMble MPH HW3YUYEHHUH XHWMHUH, M pelIeHHs 3ajad,
CBA3AHHBIX C OKPYXKAOLIEH IPUPOJHOM CpEeNoH, A IOBBILICHUS YPOBHS DKOJIOTMYECKON KYJBTYpHI,
0CO3HaHMs IN100aJIBHOI0 XapaKTepa SKOJOIMUECKUX MIPOOIEM U MyTel UX pelieHus IOCPEICTBOM METO/I0B
XUMHMM, OKOJOTMYECKOIO  MBIIIICHUS, YMEHHsA pYKOBOACTBOBATbCA MM B  IIO3HABaTEJIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pe3yJbTaTOB  BBIACNAIOT  3HAYMMble JUIsI  (OPMHPOBAHUSA
MHUPOBO33pEHUS OOIlEHAYYHbIE NOHATHUS (3aKOH, TEOpHs, MPUHLMUI, T'HIIOoTe3a, (akT, CUCTeMa, MpoLece,
SKCIIEPUMEHT U JPYroe.), KOTOpPbIE MCIOIb3YIOTCS B E€CTECTBEHHO-HAyYHBIX YYEOHBIX NpeaMeTax Hu
MIO3BOJISIFOT HAa OCHOBE 3HAHUM W3 3TUX NPEIMETOB (OPMHUPOBATH MPENCTABICHUE O LEIOCTHOW HAy4YHOM
KapTMHE MHpa, U YyHHMBEpCcajbHble YyueOHble JeicTBus (IlO3HaBaTelbHblE, KOMMYHHUKATHBHBIE,
peryiasTHBHbIE), KOTOpble obOecrneuynBaoT  (OPMUPOBAHME TOTOBHOCTM K  CaMOCTOSITEIbHOMY
IJIAHUPOBAHUIO U OCYILIECTBICHUIO Y4EOHOM J1eATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AeucTBuA:

YMEHUS UCIIOIB30BATh IPUEMBI JIOTUYECKOTO MBIIUICHHS IIPU OCBOCHUHU 3HAHUH: PACKPBIBATH CMBICII
XUMHUYECKUX MOHITUH (BBLAEIATh UX XapaKTEpHbIE NMpPU3HAKH, YCTaHABIMBATh B3aHUMOCBS3b C JPYTUMU
MOHATUSIMM), HWCIOJB30BaTh MOHATHUS 1 OOBSCHEHUS OTIENbHBIX (PAKTOB M SBJIEHUH, BbIOMpATh
OCHOBAHHS W KpHUTEpUU I KiIacCU(UKAMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX pEaKIHid,
yCTaHaBJIMBaTh MPUYMHHO-CJIE/ICTBEHHbIE CBSI3U MEX1y OOBEKTaMHM H3Y4YEeHHUs, CTPOUTH JIOTUYECKHE
paccyxeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH), Ie1aTh BHIBOJIbI U 3aKIIOUEHUS;

YyMEHHE MpPUMEHSTh B TMpolecce IO3HAHUS MOHATHS (IpeIMEeTHble U MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMHHU, IPe0OPa30BbIBATh IMPOKO MPUMEHSIEMBIC B
XMUMUU MOJIENIbHBIE MPEICTaBICHUs] — XMUMUYECKUH 3HAK (CHMBOJ 3JIEMEHTa), XUMUYeckas (opmyna u
YpaBHEHHE XHMHUYECKOM peaklMM — IpU pEIIeHUH Yy4eOHO-TO3HABAaTENbHBIX 3aJad, ¢ Y4ETOM ATHX
MOJICJIBHBIX TPEJACTABICHUN BBIABIATH M XAPAKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKH HW3Y4aeMbIX
O0OBEKTOB — XHUMHMUYECKHX BEIIECTB M XHUMHUYECKHX pEakIHi, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CIIEACTBEHHBIEC CBSA3U U IIPOTUBOPEUNS B U3y4aeMbIX IIPOLECCAX U SIBICHUSAX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHE HCIIOJIb30BaTh ITOCTABJICHHBIE BOIPOCH B Kadye€CTBE MHCTPYMEHTA IO3HAHUA, a TAKXKE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI MO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHue OMmbITa IO IUJIAHUPOBAHUIO, OPTraHM3aLUMU W  TPOBEIACHUIO  YYCHHYECKHX
SKCIIEPUMEHTOB, yMEHHE HaOM0JaTh 3a XOJOM Ipollecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €r0
pe3ynbTaT, GopMyIupoBaTh 00OOIIEHHS U BBIBOBI [0 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHNUS,
COCTaBJISATh OTYET O MPOJIETaHHON paboTe.

Pabora ¢ undopmanmeii:



yMEHHE BBIOMpPATh, aHATU3UPOBATH U MHTEPIPETHPOBATH UHGOPMALIUIO PAa3TUYHBIX BUAOB U (popm
MPEJCTABICHUSA, TOIYYaeMYI0 M3 Pa3HbIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XUMHUYECKOTO
COZIep KaHusl, CIIPaBOYHbBIE MMOCOOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh MPOTHBOPEUYUBYIO U
HEJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE NPUMEHSATHh pPAa3JIMYHbIE METOJbl M 3alpochl MpPH MOHCKE U OTOOpe HH(pOpMALUU U
COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJMMBIX JUIsl BBIMOJHEHHS Y4YeOHBIX M TO3HABATEIbHBIX 33134
ONpeNesIEHHOTO  TWMA, npuoOpeTeHHe ombiTa B O0NACTH  HCHOJB30BaHUSA  HMH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTW, OBJaJieHue KYJIbTYPOM aKTUBHOTO HCIOJb30BAaHUS Pa3IMUHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMANbHYIO (OpMY MpelncTaBiIeHHs] MHPOpMAIUU U
WLTIOCTPUPOBATH PelIaeMble 33/1a4l HECTIOKHBIMU CXeMaMH, AMarpaMMaMH, IpyruMu (opmamu rpaduku
M UX KOMOMHAITHUAMIU;

YMEHHE HCIOJIb30BaTh U aHAJM3UPOBATh B Mpollecce YUeOHOM U MCCIeA0BATENbCKON NeTEIbHOCTH
MH(OPMALIMI0O O BIMSHUU TPOMBIIUIEHHOCTH, CEJIBCKOTO XO34iCTBA M TPAHCIOpPTAa HA COCTOSHUE
OKpY>Karolle MPUPOJHON CPEBI.

KomMyHHKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbIe JelicTBUA:

yYMEHHUs 3aJ[aBaTh BOMPOCHI (B X0/1€ [uajiora u (Win) JUCKYCCHUU) MO CYHIECTBY 00CYkKIaeMOi TEMBI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS MTPEIOKEHHON 3a1a4H;

YMEHHUSI TIPEICTABIATh IOJNyYCHHBIE pPE3YJIbTaThl IMO3HABATEIBHON IESATEIHHOCTH B YCTHBIX W
MUCHMEHHBIX TEKCTaX; JeNlaTh IMPE3CHTALUI0 PE3yJIbTaTOB BBINOJIHEHUS XHMHYECKOTO SKCIIEPUMEHTa
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MMPOEKTA);

yMEHHSI Yy4eOHOro COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABaTEIbHOM U
MCCIIEIOBATEILCKONW JICATENBHOCTH TIPH PEIICHHH BO3HUKAIOMIMX IMPOOJeM Ha OCHOBE Y4éra OOIuX
MHTEPECOB W COIJIACOBAaHUS NO3MIUN (0OCYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI»,
KOOp/MHAIMSI COBMECTHBIX JEMCTBUI, OmNpeeNeHHe KpUTEpUEB IO OLIEHKE KauyecTBa BBINOJIHEHHOU
paloThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaabHble YUeOHbIE AeiicTBUA:

YMEHHE CaMOCTOSITEIbHO ONPEACTATh e JeSTeTbHOCTH, IUIAHHPOBAaTh, OCYIIECTBIISATD,
KOHTPOJIMPOBAaTh U TNPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JESTEIbHOCTb, BbIOMpaTh Hambosee
3¢ deKTUBHBIE CIOCOOBI pelIeHUs] YUeOHbIX M MO3HABATENbHBIX 3ajay, CAMOCTOSTENIbHO COCTaBIIATh WM
KOPPEKTUPOBATh IPEIIOKEHHBIA aJrOPUTM JCHCTBUN IIPU BBINOJHEHHUH 33JaHUM C YYETOM IMOJIYyYECHHS
HOBBIX 3HaHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIHX, OLIEHUBATH COOTBETCTBUE TTOITYYEHHOTO
pe3yabTaTa 3asBICHHOMW LeNM, YMEHHE HCIHOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, NpejiaraeMble B
YCIIOBUY 3aJaHHIA.

MNPEIMETHBIE PE3YJBbTATHBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHUIO O0S3aTEIHHOTO COJIEPKAHUS, YCTaHOBICHHOTO
JTaHHOM (enepanbHON paboueil mporpaMMoi, BBIIENSAIOT: OCBOCHHBIE OO0YYaIOIMMHCA HAay4HbIE 3HAHMS,
YMEHUS U CIOCOOBI IEHCTBHM, crienupuueckue s IpeAMEeTHOW 00acTh «XUMUS», BUJIBI AEATEIbHOCTH
M0 TIOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIPETAINH, MPeoOpa3oBaHUIO W TPUMEHEHUIO B Pa3IMYHBIX
YUEOHBIX U HOBBIX CHTYaIIUsX.

K xonny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yabTaThbl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)kaThb
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:
® DPACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSATHHA: aToM, MOJIEKYJIa, XUMHUYECKHH HIIEMEHT,

MIPOCTOE BEILIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHTEIIbHASI aTOMHAasi W MOJIEKYJISpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPDHAs Macca,
MaccoBasi JOJS XHUMHYECKOTO JJEMEHTa B COEJAWHEHUH, MOJSPHBIA OOBEM, OKCHI, KHCIOTA,
OCHOBAaHHE, COJb, JJIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCICHHs, XHUMHYEeCKas peakius,



KJaccupUKalMg peaklUHid: peaKkIUH COCIWHEHUS, PEeaKUUu pa3joXKEeHHs, pPEeaKIUH 3aMelIeHMUs,
peakiu oOMEHa, PK30- U HHIOTEPMHUYECKHE PEaKIMH, TEIIOoBOH 3(p(deKT peakuuu, sapo aroma,
AJIGKTPOHHBIA CJIOW aroMa, aTOMHash OpOUTalb, PAagUyC aToMa, XUMHUECKas CBA3b, MOJSpHAs M
HEMOJISIpHAsT KOBAJCHTHAsl CBSA3b, MOHHAsS CBs3b, MOH, KAaTHOH, aHWOH, pPacTBOP, MAaccOBas 01
BellecTBa (IIPOLIEHTHAs KOHIICHTPAIHs) B PaCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX MOHATHA M NPUMEHSTh 3TH NOHATUS IPU
OMHUCAHUU BEUIECTB U UX MMPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UISi COCTaBlieHHsI (OpMysd BeIIeCTB M YpaBHEHHIA
XMMHYECKUX PEAKLIUI;
OTNpe/ENsATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHApHBIX COEIUHEHHSX, CTENEHb OKHCIICHUS
9JIEMEHTOB B OWHApHBIX COCIMHEHMAX, NPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coenHeHUi 1o ¢opMyinaM, BHJ XUMHUYECKOW CBS3M (KOBAJICHTHAs M WOHHAS) B HEOPTaHUYECKHUX
COCJIMHEHMUSIX;
ONMMCBHIBATh W XapaKTepu3oBaTh TabmumuHyto Qopmy Ilepmommdeckoil CHCTEMBI XHMHUYECKHUX
AJIEMEHTOB: pa3NIuyaTh MOHATUA «TJaBHas moiarpynna (A-rpynma)» u «moboyHas noarpymma (b-
TpyIIa)», Majible ¥ OOJNBIINE NEPUOIBI, COOTHOCUTh 0003HAUEHHsI, KOTOPhIE MMEIOTCS B TaOIuUIe
«Ilepuognueckas cucremMa xumuueckux daeMmeHToB [l WM. MengeneeBa» ¢  YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOSHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsl slpa, oOIlee YHUcio
ANEKTPOHOB U paclpeAesieHUe X MO0 IEKTPOHHBIM CIIO0SIM);
KJIacCU(UIUPOBATh XMMHUYECKHUE SJIEMEHTHI, HEOPraHUYECKHE BEIIeCTBA, XMMHUYECKHE peakuuu (1o
YHCIy U COCTAaBY YYaCTBYIOIIUX B PEaKIMU BEUIECTB, [0 TEIIIOBOMY 3D PeKTy);
XapaKTepu30BaTh (OMHCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA BELIECTB pPA3IHUYHBIX KJIACCOB,
MOATBEPKJasi ONUCAHUE IPUMEPAMH MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIunii;
IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kad€CTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO [OJIIO
XUMHUYECKOT'0 JIEMEHTa 10 (GOopMyJie COeIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOJIUTH
pacy€Thl 0 YPaBHEHUIO XMMUYECKOMN peaKIuu;
MPUMEHSTh OCHOBHBIE OIEpAllMM MBICIUTENbHON NEATENIbHOCTH — aHAJU3 M CUHTE3, CpaBHEHUE,
0000111eHIe, CUCTEMATH3AIINIO, KITacCH(UKAIINIO, BBISIBICHHE MPUYMHHO-CIICICTBEHHBIX CBSI3eH — Ui
M3y4YEHUs CBOMCTB BEILECTB M XMUMHUYECKUX PEAKIMI, €CTEeCTBEHHO-HAYYHBbIE METObl MO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJIEINPOBAHNE, IKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH );
CJIeIOBAaTh MpaBUIIaM MOJIb30BAHUS XUMUYECKOU MOCY 10 U 1a00paTOpHBIM 000pYIOBAaHUEM, a TAKKE
mpaBwiaM oOOpalleHusi C BELIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH I10 BBIIIOJIHEHUIO
71a00PaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOLOpoaa
U KHUCJIOpOJa), TMPHUTOTOBIEHUIO PACTBOPOB C OIpPENeNEHHON MaccoBOW J0Jeld pPacTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATH U MPOBOAUTH XUMHUYECKHUE IKCIIEPUMEHTHI M0 PACHO3HABAHHUIO PAaCTBOPOB
IIET0OYEH M KUCTIOT C MIOMOIIBIO HHIANKATOPOB (JTaKMyc, peHoI(TalenH, METUIIOPAHK U APYTHE).

K xonIty 00yuenus B 9 kiacce npeIMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJia, UOH,
KAaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTETIeHb OKHCIICHUS, XUMUYECKasi PEaKIusl, XUMHUYECKas CBs3b, TEIUIOBOM 3PQEKT peakiuu, MOIb,
MOJIApHBIA O00BEM, paAcCTBOp, AJIEKTPOJIUTHI, HEINEKTPOJIMTHI, DJIEKTPOJUTHYECKAs] AUCCOIMAIIMS,



peakuy HOHHOTO OOMEHa, KaTaju3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIC
peaKuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, OKUCIINUTENIb, BOCCTAHOBUTEIND, OKUCIEHUE U
BOCCTAQHOBJICHHE, AJIOTPONUs, aM(OTepHOCTb, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHA,
MeTaJlJIN4ecKasi), KpucTajuinyeckasi pemeéTka, KOppo3us METauIoB, CILIaBbl, CKOPOCTh XUMUYECKOU
peakuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHSATUN M MPUMEHSATH ATH TMOHATHS NpU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY [UISi COCTaBlieHUS (OpMya BEIIECTB M YpaBHEHHIA
XMMHYECKUX PEAKLIUI;

OTIpEEIATh BAJIGHTHOCTD U CTENEHb OKUCIICHHUS XMMHUYECKHUX 3JIEMEHTOB B COSAMHEHUSAX PA3TUYHOTO
COCTaBa, MPUHAUICKHOCTh BEUIECTB K OMPEACIEHHOMY KIIACCy COEAMHEHHH MO Qopmylam, BUJ
XUMHUYECKOHN CBSA3M (KOBaJIEHTHAasl, HOHHAs, METAIJINYECKasl) B HEOPTraHUYECKUX COCAUHEHMSIX, 3apsij
MOHA TI0 XUMUYECKOU opMmyIie, XapakTep cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHMUIA,
THUI KPUCTAJUTMYECKOHN PeHIETKN KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbici [leproguueckoro 3akona /. 1. MeneneeBa u 1eMOHCTPUPOBATh €T0 IOHUMAHUE!
ONKCBHIBATh W XapaKTepu3oBaTh TabmumuHyto Qopmy Ilepmoamdeckoil CHCTEMBI XHMHUYECKHUX
AJIEMEHTOB: pPAa3IMyaTh INOHATUS «rjaBHas noiarpynna (A-rpynmna)» u «mobouynas noarpymnmna (b-
rpynmna)», Maible W OONbLIME MEPUOAbI, COOTHOCUTH O0O3HAUEHUS, KOTOpPhIE MMEIOTCA B
MepUOANYECKON Tabnuile, C YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB U 3apsj sijpa, 00Ilee YUCIIO AIEKTPOHOB U paCHpeeleHUE UX MO 3JIEKTPOHHBIM
CJIOSIM);

KJIacCU(UIUPOBATh XUMHUECKHUE SJIEMEHTBHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUYECKUE peakuuu (1o
YHUCIYy W COCTAaBYy Yy4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo H3MEHEHHUIO
CTETeHEeH OKUCIIEHUS] XUMUYECKUX AJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBAThH) 00IIKE U crielu(DUUeCKe XUMUIECKNE CBOMCTBA MTPOCTHIX U CIIOKHBIX
BEUIECTB, MOATBEPXKAAsl ONHUCAHWE NpPUMEpPaMH  MOJEKYJISPHBIX ¥  HOHHBIX  YpaBHEHUHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJIATh YpPaBHEHUS DJIEKTPOJUTHYECKON AMCCOLMAIMM KHUCIIOT, LIENOYEd U COJIeH, MOJHBIE U
COKpaIlléHHbIE YpPaBHEHUS pPEaKUUH HOHHOrO OOMEHa, ypaBHEHMs peaklHi, NOATBEpPIKIAOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3INYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTAaBJICHHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTH HPOTEKaHMUS
XUMHUYECKUX MPEBPAIIECHUN B PA3INYHBIX YCIOBHUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO Macchl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT'0 JIEMEHTa 10 (GopMyJie COeIMHEHUS, MaCCOBYIO JIOJIIO BEILIECTBA B pacCTBOPE, IPOBOAUTH
pacuéTel 10 YpaBHEHUIO XUMHUUYECKOM peakLnu;

co0IroAaTh MpaBuiia MOJIb30BAaHUS XUMUYECKOW TOCYI0M U 1a00paTOpHBIM 000PYAOBAaHUEM, a TAKKe
npaBuja oOOpalleHuss ¢ BeUIeCTBAMH B COOTBETCTBMM C MHCTPYKUHUSMH IO  BBITOJIHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKHUCIIOTO rasa);

MIPOBOANTH PEAKIUU, MOATBEPXKAAIONINE KaUyeCTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM MYTEM XJIOPHUA-, OpOMUI-, HOIUI-, KapOoHaT-, pocdar-, cunmukar-, cyiabhar-, THAPOKCHI-
MOHBI, KATHOHBl aMMOHHSI U HMOHBI M3YyYEHHBIX METAJJIOB, NPUCYTCTBYIOLIUE B BOJHBIX PacTBOpPAX
HEOpPraHMYECKUX BEIIECTB.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

KoanuecTBo yacoB

DJIeKTPOHHBIE (M (poBHIe)

HaumeHoBaHMe pa3iesioB U TeM NPOTPAMMbI Kour. | IIpak.
n/n Bcero oOpa3oBaTejbHbIE PecypChl
pa6oTsl padoThI

Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
11 XuMust — BaxkHast 00JIACTh €CTECTBO3HAHUS U TIPAKTHUECKOM 5 5 bubnnorexa [JOK

' JIESTEIbHOCTH YEJIOBEKA https://m.edso0o.ru/7f41837c
1.2 BemecTBa 1 XUMHYECKHE PEAKITUN 15 1 https://m.edsoo.ru/7f41837c

Hroro mo pazueny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
2.1 Boznyx. Kucnopoz. [lonsitue 06 okcugax 6 https://m.edso00.ru/7f41837c
2.2 Bonopoa. Ilonstue o kuciorax u consix https://m.edsoo.ru/7f41837c
2.3 Bona. Pacteopsrl. [TonsiTHe 00 OCHOBaHMSIX https://m.edso0.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUN 11 https://m.edsoo.ru/7f41837c

Hroro mo pazueny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1ementoB /I, M. Menaeneesa. CTpoenune aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

HepI/IO,Z[I/I‘{CCKI/Iﬁ 3aKOH U Hepnonnt{ecxaﬂ cucreMa XuMHYCCKHUX

31 anementoB JI. . Menzeneesa. CtpoeHue aroma ! nttps://m.dsoo.ru/ 7141837

3.2 Xumunyeckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITIHI 8 2 https://m.edsoo.ru/7f41837c
Hroro no pazgeny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 5
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9 KJIACC

Kosau4yecTBO 4acon DJIeKTPOHHBIE
Ne (uudposbie)
HaumeHoBaHMe pa3aesioB U TeM NPOTPAMMbI Kont.  IIpakr.
n/n Bceero o0pa3oBaTebHbIE
pa6oTbl = padoOTHI
pecypcbl
Pa3ned 1. BemecTBo U XuMH4YecKHne peakiun
11 [ToBTOpEeHME 1 yriTyOJIeHHE 3HAHUH OCHOBHBIX Pa3/eiioB Kypca 8 Kiacca 5 1 https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX PEAKIIUN https://m.edsoo.ru/7f41a636
1.3 DJIEKTPOIMTHYECKAs JUCCOlManys. XMMUUECKHE PEAKIMH B PACTBOpax 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
2.1 OO0wast xapakTepucTHUKa XUMHUeCKUX 31eMeHTOB VIIA-rpynmnsl. ["anorenst 4 1 https://m.eds00.ru/7f41a636
29 O6mas xapaktepucTuka xuMudeckux aneMeHToB VIA-rpynmnsl. Cepa u eé 6 hitps://m.eds00.ru/7f41a636
COCTMHEHUS
23 OO0mast XxapakTepUCTHKa XUMHUECKUX AIeMEHTOB VA-rpymnmsl. A30T, pochop 1 Ux 7 1 https://m.edso0.ru/7f41a636
COETMHEHUS
2.4 Ob6mas XapaKTePHCTHKA XUMHUECKHX JIEMEHTOB IVA-rpynmel. Yraepon u 8 1 5 hitps://m.eds00.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no paznemy 25
Pa3nen 3. MeTauiibl U UX COeIMHEHUS
3.1 ‘ OO6u1ne CBOMCTBA METAIIIOB 4 https://m.eds00.ru/7f41a636
3.2 ‘ BaxxHeli1re MeTauIbl U UX COSTUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 ‘ BelectBa u MaTepuansl B )KU3HH YEI0BEKA 3 https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepsHOe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KoauuecTBo yacoB

Jara uzyuenust

Ne T DJIeKTpoHHBbIe UG POBbIe 00K
n/n ema ypoxa Beero Konr. Hpaxr. pa3oBaTte/ibHbIe pecypchl
padoThI padoThI
Ilo mnany DakTu4
IT .P .T

1 peamer xumun. Posb Xxumun B )KU3HU yenoBeka. Tena 1 04.09.2025 bubnmnoreka [JOK
U BEIIeCTBa https://m.edsoo.ru/ff0d210c

2 [Tonsatre o0 MeToHax MO3HAHUSA B XUMUU 1 06.09.2025 https://m.edsoo.ru/ff0d227e
[Ipaktryeckas padora Ne 1 «IIpaBuia paboTsl B

3 naboparopun ¥ IpUEMBI 0OpalIeHUs ¢ 1a00paTOPHBIM 1 11.09.2025 bubmmorexa [JOK

R https://m.edsoo.ru/ffod23dc
000pyIOBaHUEM
4 .

4 I/ICTB\I}G BeriecTBa U cMecu. CriocoObl pasieeHus 1 13.09.2025 bubnmnorexa [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
ITpakTuueckas pabora Ne 2 «Pa3nenenue cMmeceil (Ha bubnnorexka [JOK

5 . 1 18.09.2025
IIpUMEpEe OYUCTKH ITOBApPEHHOH COJIN)» https://m.edsoo.ru/ff0d28c8

6 ATOMBI M MOJIEKYJIBI 1 20.09.2025 https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE 3JI6 MEHTBI. 3HAKH (CHUMBOJIBI) 1 25 09.2025 bu6mmoreka [IOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA 27.09.2025 https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 02.10.2025 https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSIHCTBA COCTaBa BEMIECTB. XUMHUYECKAsT Bt 1OK

nOIHOTEeKA

10 . 10.
¢dopmyna. BaneHTHOCTh aTOMOB XUMUYECKHUX 1 04.10.2025 https://m.edsoo.ru/ffod2eae
JJIEMEHTOB

11 OTtHocuTenbHas aToMHast Macca. OTHOCUTeNbHAs 1 08.10.2025 bubnnorexa [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO DJIEMEHTA B COEAUHEHUHU 1 11.10.2025 https://m.edsoo.ru/ff0d350c
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bubmuorexa [JOK

13 KomuuecTBo BemecTBa. Mosb. MossipHast macca 16.10.2025 https://m.edsoo.ru/ff0d5230
14 Pu3znuecKue 1 XUMUYECKHUE SIBJICHUS. XUMUYECKAst 18.10.2025 bubnmoreka [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 HpmHach U yCIIOBUS TPOTEKAHUS XUMUYECKUX 93.10.2025 bubnuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHUs MAaCChl BEIECTB. XUMHUUYECKUE 25 10.2025 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Boruncnenus konm4yecTBa, Macchl lj»eH.IeCTBa 1o 06.11.2025 bubnnorexa [JOK
YPaBHEHUSIM XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XUMIUYECKUX peakiuii (COeTUHEHMS, bubmuorexa [JOK
18 08.11.2025
pa3oKeHUs1, 3aMEIICHUsI, 00MEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-IHIIUKIIONEHCT. 13.11.2025 bubnuoreka [IOK
OO6o01IeHNEe ¥ CHCTeMaTH3alMsl 3HAHUI o https://m.edsoo.ru/ff0d40c4
20 KontponbHas pabora Nel o teme «BermecTBa u 15.11.2025 bubnnorexka [JOK
XUMUYECKUE PEAKLIUN» https://m.edso0.ru/ff0d4290
Bosnyx — cmecsk razos. CocraB Bo3ayxa. Kucinopon — bubnmnorexa [JOK
21 20.11.2025
3JIEMEHT M MPOCTOoE BelecTBo. O30H https://m.edsoo.ru/ff0d448e
duznyeckue U XUMHUYECKHE CBOMCTBA KUCIOpOAa bubnunorexa [JOK
22 22.11.2025
(peakuuu okucinenus, ropenne). [louarue o0 okcumax https://m.edsoo.ru/ff0d4614
Crioco0bI TTOTy4eHHsT KUCITOpOoia B JIA00OPATOPUH U bubnmuotexa [JOK
23 27.11.2025
MPOMBIUIEHHOCTH. [IpruMeHenune kuciaopoaa https://m.edsoo.ru/ff0d497a
TennoBo# 23 PexT XUMUIECKON peaKIuu, TOHITHE O
24 TEPMOXHUMHUYECKOM YPAaBHEHHH, IK30- U 29.11.2025 bubmmorexa [JOK
P P ’ o https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
ToruBo (HedTh, yroiabs U MeTaH). 3arpsi3HeHHe bub6nuorexa [IOK
25 04.12.2025
BO3/IyXa, CIIOCOOBI €ro MpeA0TBpaIeHHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTuueckas pabora Ne 3 mo teme «[lonydeHue u 06.12.2025 bubnmoreka [JOK
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coOupaHue KUCIOPOaa, U3yUEHUE eTO CBOMCTBY»

https://m.edsoo.ru/ff0d4ae2

97 Bonopoa — anemMeHT U mpocToe BEIecTBO. 11.12.2025 bu6mmoreka [IOK
Haxoxienre B mpupoe T https://m.edsoo.ru/ff0d4ddo
28 ®duznueckre 1 XMMHYECKHE CBOMCTBA BOJIOPOIA. 13.12.2025 bubnmoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIOTAX U COJSAX 18.12.2025 https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI motyueHus: BOAOPOa B 1aboparopuu 20.12.2025 https://m.edsoo.ru/ff0d4ddo
31 [IpaxTuueckas padora Ne 4 o reme «llonyuenue u 25 19 2025 bubnnorexa [JOK
coOMpaHue BOIOPOIa, M3yUEHHE €r0 CBOUCTBY o https://m.edsoo.ru/ff0d4f42
32 MonsipHbiii 00BEM ra3oB. 3akoH ABOrajgpo 27.12.2025 https://m.edsoo.ru/ff0d542e
Boruncnenus 06bEMa, KOIMUecTBa BEIIECTBA ra3a Mo bubmmoreka [JOK
33 N 10.01.2026
€ro U3BECTHOMY KOJIMYECTBY BELIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
Beruncnenus 006EMOB ra30B 10 YPAaBHEHHUIO PEAKITUU bubnnoreka [JOK
34 . . 15.01.2026
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOLIEHUH ra3oB https://m.edso0.ru/ff0d5708
35 dusnyeckre 1 XUMHUYECKHE CBOMCTBA BOJEI 17.01.2026 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [ToHsiTHe 00 MHAMKATOpPAX 22.01.2026 https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HachieHHbie u
37 HEHACBIIIIEHHBIE PACTBOPEI. MaccoBast 10 BEIECTBA B 24.01.2026 bubmorexa [IOK
P P R https://m.edsoo.ru/ff0d5b40
pacTtBope
IIpakTuyeckas padora Ne 5 mo teme «IIpuroroBienue
38 aCTBOPOB C OMPEEIEHHON MacCOBOM Jomeit 29.01.2026 bubmorexa HOK
P p" p o https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponbras padota No2 o reme «Kucmopo. 31.01.2026 bubnmuorexa [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKalys, HOMEHKIIaTypa 05.02.2026 https://m.edsoo.ru/ff0d664e
n .
41 OILYHCHYC 1 XUMHRCCKIIE CROUCTRA KHCHOTHRX, 07.02.2026 https://m.edsoo.ru/ff0d664e

OCHOBHBIX U aM()OTEPHBIX OKCHIOB
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42 OcHoBaHHS: COCTaB, KJIacCH(UKAIIHSI, HOMCHKIATypa 1 12.02.2026 https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u xXumMu4eCKue CBOMCTBa OCHOBaHUI 1 14.02.2026 https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocras, kinaccudukaius, HOMEHKIATypa 1 19.02.2026 https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHUYECKHUE CBOMCTBA KUCIIOT 1 21.02.2026 https://m.edsoo.ru/ffOdfee2
46 Comm (Cpe,I[HI/IC)ZvHOMeHKJ'IaTypa, CHOCOOBI TIOTyYeHUS, 1 26.02.2026 bubnmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.eds00.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue Bu6 10K
noIMoTeKa
47 1 28.02.
IKCIIEPUMEHTAILHBIX 33724 110 TeMe i(OCHOBHI:Ie 8.02.2026 httos://m.edsoo.ru/00adgb7c
KJIaCChl HEOPTAaHUYECKUX COCTMHEHHI»
48 FeHeTI/I‘IeCIEa}I CBSI3b MEXKY KJIaCCaMH HEOPTraHMYECKHUX 1 05.03.2026 bubnnoreka [JOK
COeTMHEHUN https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 07.03.2026 https://m.edsoo.ru/00ad9cb?2
50 Kontponbnas padota Ne3 HOUTGMG "OCHOBHBIE KJIACCHI 1 12 03.2026 bubnnoreka [JOK
HEOPTraHUYeCKUX COeqMHEHUN" https://m.edsoo.ru/00ad9ela
IlepBble MOMBITKY KJIACCH(PUKALIUN XUMUYECKUX bubnuoreka [IOK
51 1 14.03.2026
a1eMeHTOB. [IoHATHE O rpynnax CXOAHBIX HJIEMEHTOB https://m.edsoo.ru/00ad9ffa
50 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema 1 19.03.2026 bubnnorexka [JOK
xuMudeckux 3nmemMeHToB /1. Y. MenaeneeBa RS https://m.edsoo.ru/00ada52c
53 [Tepuoapl, rpynimbl, MOATPYIIITHI 21.03.2026 https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M3oTonsl 26.03.2026 https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB 1 28.03.2026 bubnmoreka [JOK
[Mepuoanueckoii cucremsr 1. 1. Menneneesa R https://m.edsoo.ru/00ada6bc
XapakTeprcTUKa XUMUYECKOT0 JI€MEHTa IO €ro Bu6 LOK
. nOIMoTeKa
56 nonoxxeHuto B [lepuogudeckoit cucreme /1. 1. 1 09.04.2026 https://m.edso0.ru/00adag24
Menneneena
57 3nauenue [lepuonnueckoro 3akoHa Jyisl pa3BUTHS 1 11.04.2026 bubnnorexa [JOK

Hayku U npaktuku. [[. 1. MeHnneneeB — y4€HBbIN,

https://m.edsoo.ru/00ada96e
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neaaror v rpaxJaaHuH

PesepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3 AU bubnnoreka [HOK
58 . . 1 16.04.2026
3Hanuii / Beepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/00adb33c
Kontponbras padota Ne4 o reme «CTpoeHHe aToma. Bu6 LOK
. nOIMOTEeKA
59 Xumuueckas cBs3b» / Becepoccuiickas mpoBepodyHast 1 18.04.2026 https://m.edsoo.ru/00adb4gs
paborta
60 DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 1 93.04.2026 bubnuorexa [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuyeckas CBs3b 1 25.04.2026 https://m.edsoo.ru/00adac34
62 KoBasieHTHas moJisipHast XMMUYECKask CBSI3b 1 30.04.2026 https://m.edsoo.ru/00adaab8
63 KoBasienTHas HEMOISIpHAsT XUMHYECKAs! CBSA3b 1 02.05.2026 https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS 1 07.05.2026 https://m.edsoo.ru/00adae28
65 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMU 1 09.05.2026 https://m.edso00.ru/00adb076
66 OkuciIuTenu u BOCCTAHOBUTENIH 1 14.05.2026 https://m.edso00.ru/00adb076
PesepBubIil ypok. O6001ICHIE U CHCTEMaTH3alUs
67 3HaHUU 110 TeMe «CTpoeHHe aToMa. XUMUIecKas 1 16.05.2026 bubmorexa HOK
’ R https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PezevaHLH?I ypok. O0o011eHne 1 cucTeMaTH3alus 1 21.05.2026 bubnuoreka [IOK
3HaHUHN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

KosmmuecTBO yacos JdarTa nuzydenus
DJIeKTPOHHbIe U (POBbIE
Tema ypoka Komnr. Mpakr. Mo nnany  ®dakTHy.
Bcero oGpa3oBaTe/bHbIE pecypchbl
pa6oTsl | padoThI

1 [lepunonnueckuii 3akoH. Ileprnoanueckas cucrema 03.09.2025 bubmmoreka [JOK
XUMHYeCKHX demMenToB JI. . Menneneena o https://m.edsoo.ru/00adb59e

5 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB XUMUYECKUX 04.09.2025 Bu6moteka [JOK
3JIEMEHTOB TIEPBBIX TPEX TIEPHOJIOB T https://m.edso0.ru/00adb6b6
Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX bubnnoreka [JOK

3 10.09.2025
BEIICCTB https://m.edsoo.ru/00adb7e2
B .

4 I/II[?I XUMHUYECKOH CBS3U U TUIIBI KPUCTAUIMUECKUX 11.09.2025 Bbu6mmoteka [JOK
pemeéToK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme «IloBropenue

5 HTpPOJIbHAS P ;F 10 TeM BTOpPEHHUE U 17.09.2025
yriayOieHne 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 Kiaccay
Knaccudukanus XuMu4eckrux peakiuii o pa3inyHbIM bubmuoreka [IOK

6 18.09.2025
IIPU3HAKaM https://m.edsoo.ru/00adbcb0

7 [TonsaTHEe 0 cKOpOCTH XUMHUYECKOM peakiuu. [lonsarue o 24.09.2025 bubmmnoreka HOK
TOMOTEHHBIX U T€TEPOre€HHBIX PEAKLIUAX R https://m.edsoo.ru/00adbe9a
[TonsaTne o xumuueckom paBHOBecuH. DaKkTOpHI,

8 BJIUSIONIME HA CKOPOCTh XUMUYECKON PEaKIIUU U 25.09.2025 bubmorexa LIOK

p P R https://m.edsoo.ru/00adc28c
MI0JIO’KEHNE XUMHUUYECKOTO PABHOBECHS

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITNH 01.10.2025 https://m.edsoo.ru/00adcade
Teopus anexTponuTrueckoi nucconranuy. CuiabHbIE U bu6muoreka [JOK

10 02.10.2025
CJ1a0bI€ AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 WNonnsble ypaBHEHUS peakiuii 08.10.2025 https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubmuorexa [{OK

12 . . 09.10.2025
MPEJICTABICHUN 00 IEKTPOIIUTUISCKON TUCCOIIUAITUN https://m.edsoo0.ru/00add5d8
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XVMUYECKUE CBOWCTBA COJICH B CBETE MPEACTABICHUN 00

bubnunoreka LIOK

13 DIIEKTPOIUTHIECKOM AUCCOLHALIUM 15.10.2025 https://m.edsoo.ru/00add8b2
14 [TonsTue o runponuse coneit 16.10.2025 https://m.edsoo.ru/00add9d4
15 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 22.10.2025 https://m.edsoo.ru/00addd12
16 [TpakTuueckas padora Ne 1. «Pemnienue 93.10.2025 bubnmnoreka HOK
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
17 KonTpomnbnas padora No2 mo teme «JIEKTPOIUTHYECKAS 05.11.2025 bubnnorexa [JOK
aucconuanys. XMMAYECKUe Peakilui B pacTBOpaxX» https://m.edsoo.ru/00addecO
18 0611“1a;1 XapaKTEePUCTUKA TAJIOT€HOB. XUMUYECKHE 06.11.2025 bubmmoreka [JOK
CBOICTBA Ha NMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KHCIOTa, XUMHUYECKUE 12 11.2025 bubnnoreka [JOK
CBOICTBA, NTOJIyYECHHE, IPUMEHECHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabora Ne 2 o teme «llomyuenue 13.11.2025 bubnnorexa [JOK
COJIAHOU KHUCJIOTBI, U3y4EHUE €€ CBONCTB) https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHEHHSIM XUMHUYECKUX PEAKIMM, €CIIU 19.11.2025 bubmmnoreka HOK
OJIMH U3 PEareHTOB J]aH B H30BITKE https://m.edsoo.ru/00ade488
22 OO0mast xapakrepucTika 31eMeHToB VIA-rpymmbt 20.11.2025 https://m.edsoo.ru/00ade64a
93 AnnorponHsle Moaudukanuu cepsl. Haxoxnenue cepbl u 26.11.2025 bubmmnoreka HOK
€€ COeIMHEHM B IpUpoe. XMMUYECKUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a
24 Cepf)Bonopon, cTpoeHue, GU3NIeCKrue 1 XUMUIECKHE 97 11.2025 bubmuorexa [IOK
CBOMCTBA https://m.eds00.ru/00ade802
o5 Oxcunpl cepbl. CepHast KHCIIOTa, (pU3nyecKue u 03.12.2025 bubmuoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso00.ru/00adea28
XVMHYECKUE PEaKIINH, JIEXKAIINE B OCHOBE
26 MPOMBINIJICHHOTO CII0C00a MOIYYEeHUS CEPHON KHUCTOTHI. 04.12.2025 bubnuotexa [JOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl https://m.edsoo.ru/00adec8a
COEITMHEHUSIMU CEPBI
27 Brrunciienrie MacCoBOM J10JIM BBIX0/1a MMPOIYKTA PEAKIIUH 10.12.2025 https://m.edsoo.ru/00adec8a
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OO01as xapakTepucTUKa 37eMeHTOB VA-Tpynnsl. A30T,

28 paCEIpOCTpaHeHHe B IpUpo/Jie, GU3NIECKUE U XUMHICCKUE 11.12.2025 https]?;rijfgjzzzlfri/];)[(g Id<eea 6
CBOWCTBa
29 AMMHaK, ero Gu3n4ecKrue 1 XMMUYECKHE CBOWCTBA, 17122025 bubnuoreka [JOK
IIOJIYYEHHUE U IPUMEHEHHE https://m.eds00.ru/00adf004
[Tpaktrueckas padota Ne 3 o teme «llomyuenue bubnmnoreka HOK
30 . 18.12.2025
aMMMaKa, U3y4eHue ero CBOMCTB https://m.edso00.ru/00adf180
31 A30“THa$[ KHUCTIO0Ta, e€ PU3nvecKre U XUMHUECKHe 94,12 2025 bubmmoreka [JOK
CBOMCTBa https://m.edso00.ru/00adf306
Hcnonp3oBaHre HUTPATOB M COJIEH aMMOHUS B KQUeCTBE o 110K
nOIMOTEKA
32 0 i X 25.12.202
MHHepaanmz( ynoOpenuii. XuMHUYECKOe 3arps3HEHUE 025 httos://m.edsoo.ru/00adf518
OKpY’KaloMIeH Cpeabl COSAMHEHHISIMH a30Ta
33 ®ochop. Oxeun docdopa (V) u ochopnas kucnora, 14.01.2026 bubnnoreka [JOK
(u3HUECKHEe ¥ XUMUUYECKHE CBOMCTRA, MOTyYEHHE o https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX 15.01.2026 bu6mmoteka [IOK
ynobpeHuit. 3arps3HeHue IpUpoaHOI cpeabl hocharamu R https://m.edsoo.ru/00adfc20
VYrnepon, pacnpocTpaHeHue B pupoie, Gu3ndecKkue u bubmuoreka [IOK
35 ) 21.01.2026
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux puandeckue 1 XUMHIECKHe
. bubmuoreka [{OK
36 CBOMCTBA. DKOJIOTUIECKUE MPOOIEMBI, CBI3aHHEIC C 22.01.2026
https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
37 VYronbHast KUCHOTA U €€ CONu 28.01.2026 https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 no Teme "llomyuenue
38 yrIICKUCIIOoro ra3a. KadecTBeHHas peakius Ha KapOOHAT- 29.01.2026 bubmmorexa [OK
B ' o https://m.edso0.ru/00ae027e
WOH
39 [lepBoHauabHBIE TOHATHUS 00 OPraHUYECKHUX BEIECTBAX 04.02.2026 bubnuoreka [IOK
KaK 0 COEIMHEHUAX yriepoaa T https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coenuuenus 05.02.2026 https://m.edso00.ru/00ae080a
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[IpakTuyeckas padora Ne 5. Pemenue

. bubnuorexa [JOK

41 AKCTICPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Baxxuenme 1 11.02.2026 https://m.eds00.ru/00ae0bf2
HEMETaJUIbl U UX COSTUHEHUS

42 KonTtponbnast padora Ne3 no reme «Baxueiimme 1 12.02.2026 bubnuoreka [JOK
HEMETAJLJIBI U UX COCUHECHUSI https://m.edsoo.ru/00ae0e18
OO0m1as XxapakKTepuCTUKa XUMHYECKUX dJIEMEHTOB —

43 METaJIOB. MeTammqe?Ka;I CBSI3b U MeTaJ'IJ'II/I‘erCKaﬂ 1 18.02.2026 bubmuorexa [JOK
KpucTajuimdeckas pemeérka. Gu3sndeckrue CBOMCTBA https://m.edsoo.ru/00ae103e
METAJIJIOB

44 XuMu4yecKue CB(U)ﬁCTBa METAJUIOB. DJIEKTPOXUMUYECKUM 1 19.02.2026 bubmmoreka [JOK
PAI HANIPSDKEHUN METAILIIOB https://m.edsoo.ru/00ae1156
OO6mmue criocoOb! momy4deHust MeTauioB. CIIIaBslI.

45 BeruucieHus mo ypaBHEHHUSIM XUMHYECKUX PEAKIIMH, €Cln 1 25.02.2026 bubmmorexa [IOK

P peartutiL, A https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COAEPIKUT MPUMECH

46 [TonsiTHE O KOPPO3UHU METATIOB 1 26.02.2026 https://m.edso0.ru/00ae1278

47 [llenounble MEeTaJIbI 1 04.03.2026 https://m.edso0.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAITUS 1 05.03.2026 https://m.edsoo.ru/00ael14b2

49 [llenoyno3eMenbHBIC METAIbI — KAJIbIIUA ¥ MarHUH 1 11.03.2026 https://m.edsoo.ru/00ae15e8

50 Baxueiimme coeTMHECHNS KaTbITHs 1 12.03.2026 https://m.edsoo.ru/00ae15e8

51 O06o00meHre U cucTeMaTr3aIus 3HaHUH 1 18.03.2026

52 JKécTtkocTh BOMIBI M CLIOCOOBI €€ YCTPaHESHHS 1 19.03.2026 https://m.edso0.ru/00ae1886
n ) N

53 paKTqu,_CKaﬂ padora J‘T 6 mo Teme "KEcTrOCTE BORH 1 1 25.03.2026 https://m.edsoo.ru/00aelae8
METOJTBI €€ YCTPaHCHHUS

54 AmoMUHUN 1 26.03.2026 https://m.edsoo.ru/00aelc64

55 AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA 1 08.04.2026 https://m.edsoo.ru/00aelc64

56 Keneszo 1 09.04.2026 https://m.edsoo.ru/00ae1d86

57 Oxcupl, ruapokcust u cou xkenesa (1) u sxenesa (1) 1 15.04.2026 https://m.edsoo.ru/00ae35e6
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58 O06o01IeHne U cucTeMaTu3alus 3HaHUN 1 16.04.2026
[TpakTuueckas padora Ne 7. Pemenue BuG 110K
. noInoTeKa
59 AKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme «BaxHeime 1 22.04.2026 https://m.edsoo.ru/00ae3de8
METAJIJIBl U MX COCTUHEHUS
Brruncienus no ypaBHEHUSIM XUMUYECKUX PEAKIUH, €CIIU
OJIMH U3 PEareHTOB JaH B U30BITKE UIH COJICPIKHUT bubmuorexa [IOK
60 . 1 23.04.2026
npuMecH. BbruuciaeHust MacCoBOM JI0JIM BbIXO/1a MPOYKTA https://m.edsoo.ru/00ae1750
peakuuu
61 O000I11IeHNE U CUCTEMATU3AaIUs 3HAHUN 1 29.04.2026
62 KonTponabnas padora Ne4 no teme «BaxHeilne MmeTamibl 1 30.04.2026
Y X COCITUHEHUS)
63 BemecTBa 1 MaTepuansl B IOBCEAHEBHON KU3HU 1 06.05.2026 bubnnoreka [JOK
YyeJloBeKa https://m.eds00.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH CpeIbl 1 07.05.2026 https://m.eds00.ru/00ae4270
65 Ponb xumun B perieHnH 3K0JI0rHUecKUX IpoodemM 1 13.05.2026 https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0001IeHNE U CUCTeMAaTH3aIMs] 3HAHUH 1 14.05.2026 https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUN 1 20.05.2026 https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U CUCTEMAaTH3aIMs] 3HAHUH 1 21.05.2026 https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KUIACC

Koxa

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM

NpOBePsSIEMOr0
pe3ybTaTa NMporpaMMbl OCHOBHOT'0 00111er0 00pa30BaHuUs
1 [To Teme: «IlepBOoHaYATbHBIC XUMHUECKUE TIOHSITHS

PaCKpBIBATh CMBICII OCHOBHBIX XUMHUECKUX MTOHATHI: aTOM, MOJICKYJIa, XUMHYECKHI
BIIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMeCh (OAHOpOAHAS H
HEOJJHOPO/IHAsI), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAasi M MOJICKYJIIpHas Macca,

11 KOJINYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas JOJS XUMHUYECKOTO
2JIEMEHTA B COCTUHEHHUHU, MOJISIPHBIN 00BEM, XUMHUECKAsT PEaKIIHs, KITaCCUPUKAIIHSI
peaKkIMii: peakIUu COCAMHEHUs, pPEaKUUH pPas3JIoKEeHUs, pPEaKlUUu 3aMeIICHus,
peaknuu oOMeHa, 9K30- U YHIOTEPMHUYECKHE PEaKIMH, TEeII0BOH 3 dekT peakuuw,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAsI KOHIICHTPAIIKsI) B pacTBOpE

19 WIUTIOCTPHPOBATE B3AHMMOCBSA3b OCHOBHBIX XHMHUCCKUX MOHSITHA W TIPUMEHSTH 3TH
TIOHSTHS TIPH ONMCAHUU BEUIECTB U MX MPEBPALICHUN

13 MCIIONB30BATh XHMUYECKYIO CHMBOIMKY ULl COCTABIICHUS dbopMysT BEIIECTB |
YpaBHCHUN XUMHUYECKUX PEaKIIUi

14 PacKpbIBaTh CMBICT 3aKOHOB COXpPAaHEHMS MAacChl BEUIECTB, MMOCTOSHCTBA COCTaBa,
ATOMHO-MOJICKYJISIPHOTO YYEHHsI, 3aKOHA ABOTaJIpO

1.5 OTIPE/ICIIATh BAJICHTHOCTh ATOMOB JJICMEHTOB B OMHAPHBIX COCTUHEHHSIX

16 KJIACCU(UITUPOBATh XUMHUYECKHE peakiuu (10 YHUCIy W COCTaBy y4YacCTBYIOINIUX B
pEaKIuu BEIIECTB, M0 TEIIOBOMY 3D (DEKTY)

1.7 BBIYUCIISITH OTHOCUTEIBLHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB

1.8 BBIUHCIISITH MACCOBYIO JIOJIF0 XUMHUYECKOTO dJIeMEHTa 1o (popMysie COeTMHEHNUS,

1.9 BBIUKCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE

110 MPUMEHSTh €CTECTBEHHOHAyYHbIE METOJbl MO3HAHUS — HAOIIOJIEHUE, W3MEpEeHHe,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeabHbI U MBICTICHHBIN)

2 [To Teme: «BakHeliue npeAcTaBUTEIN HEOPTAHUUYECKHUX BEIIECTBY

21 pPacKpbIBaTh CMBICTT OCHOBHBIX XUMHUYECKHUX MOHITHI: OKCHUJ, KUCIOTa, OCHOBAHUE,
COJIb

29 OTIpeNeNATh MPUHAUIKHOCTh BEUIECTB K OMPEACIEHHOMY KJIACCy COSAMHEHHUH 110
bopmynam

2.3 KJIaccu(UIIMPOBaTh HEOPraHMUECKUE BEIECTBA
XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XMMHYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX

2.4 KJIACCOB, TIOJTBEPXKIas OINHUCAaHUE MPUMEPaMU  MOJICKYJISPHBIX  YPaBHCHHIMA
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUil

25 MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX KaueCTBEHHOTO COCTABa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKHUX MPEBPAIICHUI B Pa3JIMYHBIX YCIOBHIX
CeIOBaTh TMpaBWJIaM [IOJIb30BAHUS XHUMHUYECKOH TMOCYyI0M U J1abopaTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBHJIaM OOpAIICHUsI C BENIECTBAMH B COOTBETCTBHH C
UHCTPYKIMSMH TI0 BBIMIOJIHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB TIO

26 MOJIYYCHUI0O U COOMPaHUIO Fa3006p33H?IX BELLECTB (Bf))lOpO,Zlil " KPICJI(ipOJIa),
NPUTOTOBJICHUIO PACTBOPOB C ONpEACNEHHOH MaccoBOM J0iel pacTBOPEHHOTO
BCIECTBA, IUIAHUPOBATh M TPOBOJUTH XUMHYECKHE OKCIICPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TOMOIIBI0 HHIUKATOPOB (JIAKMYC,
dbeHondTanenH, METHIOPAHXK U JPYTHE)

2.7 MPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOH PeaKIInu




ITo Tteme: «llepuonnueckuii 3akoH u Ilepronuueckas cuUCTEMa XUMHUYECKUX

3 anementoB JI. WM. MenneneeBa. CtpoeHue aromMoB. XHMHUYECKas CBSA3b.
OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIVI
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IHOHSATHH: SIpO aToMa, 3JIEKTPOHHBIN
31 CJIO aToma, aToOMHasi OpOUTalb, PagHyC aToMa, XUMHYECKas CBS3b, MOJIAPHAS U
HEIOJISIPHAST KOBAJIEHTHASI CBSI3b, JJIEKTPOOTPHULATEIBHOCTh, MOHHAS CBS3b, HOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIacCU(UIIUPOBATh XUMUYECKHUE JIEMEHTBI
ONHKCBHIBATh W XapaKTepu3oBaTh TabmumuHyto (opmy Ileproguueckold CUCTEMBI
3.3 XUMHUYECKHX AJIEMEHTOB: pa3linyaTh MOHSATHUS «TJIaBHAs moArpymnmna (Arpymnma)» u
«obounas noarpynna (brpymmna)», «maiibie» U «00JIbIINE)» EPUOIBI
packpsiBaTh cMbIci [lepuoanueckoro 3akona [[.M. MeHneneeBa: 1eMOHCTPUPOBATh
3.4 MIOHUMAaHUE NEPHOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX
nosioxkenus B [lepuoanueckoii cucreme
COOTHOCUTH 0003HAYEHHUs, KOTOpbIe UMEIOTCs B Tabnuue «llepuoanueckas cuctema
35 xuMmuueckux sieMeHtoB J[.M. MenpaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
' CTPOCHHUSI aTOMOB XUMHYECKHMX JJIEMEHTOB (COCTaB W 3apsj sApa, oOIlee Yucio
AJIEKTPOHOB U PACIPEAETICHUE UX M0 AIEKTPOHHBIM CIIOSIM)
3.6 OTIPENIeNIATh CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX
37 ONpEAEATh BUJ XMMHUYECKON CBA3HM (KOBAJIEHTHAs U MOHHAs) B HEOPraHUYECKHUX
COEIMHEHUSIX
9 KUIACC
Kon . .
IpoBepsIemMoro IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI
o MPOrpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus
1 ITo Teme: «BemecTBo M XUMUYECKasi peaKLIHs
pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IOHSATHI: pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs] TUCCOLMAIUS, pPEaKlUd HOHHOTO OOMEeHa,
KaTaJln3aTtop, XUMHUYECKOE paBHOBecue, oOpaTHMble M HeOoOpaTUMBbIE pPeakKluH,
11 OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE ~ pPEaKLUH,  OKUCIHUTEIb, BOCCTAaHOBUTEIIb,
OKHCJICHHME ¥ BOCCTAHOBJIEHHE, AIJIOTPONUs, aM(pOTEPHOCTb, XUMHUYECKas CBS3b
(xoBaJIeHTHasi, HMOHHAs, METAJUIMYecKas), KpPUCTAJUIMUecKas pemérka, CIIIaBbl,
CKOPOCTb XUMHUYECKON PEAKIIUU
19 WIUIIOCTPUPOBATL B3AHMOCBA3b OCHOBHBIX XMMUYECKHX MOHSATUN W TPUMEHSTH ITH
MIOHSTHSI IIPU ONMCAHUU BEILIECTB U X IIPEBPALICHUN
13 COCTaBJIATh YPABHEHMsI AJIEKTPOJIUTUYECKOW AMCCOLMALMM KHUCIOT, ILIENOYed U
' COJIeil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS PeaKUii HOHHOTO OOMeHa
14 PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
' COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PeaKIii
1.5 IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU
2 ITo remam: «Hemerasuibl 1 UX COEAUHEHUSD» U «MeETallIbl U X COETUHEHUS)
XapakTepu3oBaTh (OMMCHIBaTh) OOIIMEe U crenupUUIecKue XMMHUYECKHe CBOMCTBa
2.1 MIPOCTHIX U CJIOKHBIX BEILIECTB, MOATBEP:K/1as OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKHX PEAKIINH
29 COCTaBJISITh YpaBHEHUS pEaKlMii, MOATBEP)KIAIOUINX CYIIECTBOBAHUE T'€HETUYECKON
CBSI3M MEXY BEIIECTBAMU Pa3IMYHBIX KJIaCCOB
23 IIPOrHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOKHOCTH
MIPOTEKAHNS XUMUYECKHUX NTPEBPAILECHHUN B Pa3JIMYHBIX YCIOBHIX
24 CJIeIoBaTh TMpaBWJIaM TIOJb30BAHMS XHMHYECKOWM TOCYAOW U J1aOOpaTOPHBIM




o0opynoBaHuEM, a TaKKe MpaBuUiaM OOpallleHHs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMUA TIO BBHIMOJHEHHUIO JIAOOPATOPHBIX XHUMHYECKHX OIBITOB  TIO
MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIIEKHCIIOTO rasa)

2.5

3.1

MPOBOJUTh PEAKUMH, TMOATBEPKAAIOIINE KauyeCTBEHHBIM COCTAB  Pa3JIMYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMHI, HOIUA, KapOOHAT,
docdar, cruiukat, cynbdat, THAPOKCHINOHBI, KATHOHBI AMMOHHMSI, HOHBI N3YYCHHBIX
METAJUIOB, PUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEILIECTB

[To Teme: «XuMHS U OKpYKArOILIAst Cpea

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYeckuX moHAtuil: II/IK BemiecTBa; kopposus
METaJUIOB

3.2

MIPUMEHSTh OCHOBHBIE OINEPAllMU MBICIUTEIBHON JIeATEIbHOCTH — aHaJIU3 U CHHTE3,
CpaBHEHHE, OOOOIICHHE, CUCTEMATU3AIMIO, BBISBICHHE MPUYUHHO-CICACTBCHHBIX
CBA3€M — JUIsI M3y4yeHUS CBOICTB BEHIECTB M XHUMHUYECKUX pEaKLUid;
€CTECTBCHHOHAYyYHBbIC  METOJbI  TMO3HAHWS —  HaONIOJICHWE, W3MEpCHHE,
MOJIETTUPOBaHUE, SKCIIEPUMEHT (peasbHbIM U MBICIICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA
8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

1.2

[Ipenmer xumuu. Poinb XMMHM B KM3HM 4eJlOBeKa. XUMHSI B CHUCTEeME HayK. Tena u
BenecTa. Ou3nueckue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEILIECTB

Ilousatue o Meromax mo3HaHUS B XxuMuHU. YucTthle BemectBa U cMecu. CroocoObl
pazzaesneHus cMecen

1.3

14

ATOMBI M MOJEKYyJbl. XUMHUYECKHE 3JeMEeHThl. CHUMBOJIBI XUMHUYECKHX AJIEMEHTOB.
[IpocTblie u cioX)HbIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE
Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XHUMHUYECKHMX JJIEMEHTOB. 3aKOH

IIOCTOAHCTBA COCTaBa BCHICCTB. OtHocutenbHass aroMHas Macca. OTHoOcHUTENIbHas
MOJICKYJISIpHAass Macca. MaccoBas 1oasg XUMHYECKOI'0 dJIEMEHTA B COSIMHEHUU

1.5

KomuyecTBo BemectBa. Moibs. MonspHas macca. B3auMoCBsI3b KOJIMYECTBA, MacChl U
quclia CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacuérel 1o QopMmynaM XHMHYECKUX
COETUHEHUN

1.6

®u3znueckue U XUMUYECKHUE SIBJICHMUS. XMMHUYECKas peakuus U e€ MPU3HAKHU. 3aKOH
COXpaHEHHs MacChl BEHIECTB. XMMHUYECKHe ypaBHeHHs. Kiaccmpukamuss XMMHYECKIX
peakuii (CoeMHEeHUs, PA3I0KEHUS, 3aMEIIIeHHs, 0OMEHa)

1.7

XUMHUECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY0H, C MpaBUiIaMu pabOThI
B Jaboparopuu U npuéMaMu odpalleHus ¢ 1a00paTopHbIM 000pyI0BAaHUEM, U3YUEHHUE U
onucaHue (U3NYECKUX CBOICTB 00pa3l0B HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHUE BOCKA, TasHUE JIbJ]a, pAaCTHPAHKE caxapa B CTYIKe, KUTICHUE U
KOHJIEHCAllUsd BOJbl) M XHMMHUYECKMX (TOpEHHE CBEuYM, NpPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJIEWCTBUE MeJa C KHUCIIOTOM) sIBIEHUH, HAOJIOJIEHUE U ONUCAHHE
MIPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakIiui (pasjoxeHHue caxapa, B3aUMOACHCTBUE
CEepHOIl KHCIOTBI C XJIopuaoM Oapus, pasnoxkeHue ruapokcuaa wmeau(ll) mpu
HarpeBaHMH, B3aMMOJIEHCTBHE kene3a ¢ pacTBopoM conr meau(ll), nsydenne cnoco6on
pasneneHus cMmeced (C  MOMOIIBIO MarHura, (UIBTPOBaHUE, BbIApUBAHUE,
TUCTUIUIALMS, XpoMaTorpadusi), IpoBEI€HUE OUUCTKU MMOBApEHHON COJIM, HaOII0/1eHUe
W ONHCAaHWE Pe3yJbTATOB MPOBEACHUS OIBITA, WLTIOCTPUPYIOMIETO 3aKOH COXPaHEHHS
Macchl, CO3/1aHuE MO/IeTeH MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwneiimue MMPEACTAaBUTCIIN HCOPTaHNYICCKNUX BCIICCTB

2.1

2.2

2.3

Boznyx — cmech rasos. CoctaB Bo3nyxa. Kucimopoa — aieMeHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoze, GU3MUecKue M XMMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kucinopoaa. CrnocoObl MOJNydyeHUs KUCIOpPOJa B
nabopaTopuu W MpoMblnuieHHOCTH. KpyroBopor kuciaopoga B mpuponpe. O30H —
AIJIOTPOIHAS MOAUDUKAIIMS KUCIOpOAa

TemnoBoit 3(pdexkT XuMUYecKol peakluHd, TEPMOXUMHUYECKHE ypaBHEHUS, 3K30- U
SHAOTEPMHUUECKUE PEAKIMH. TOIUIMBO: Yroib U METaH. 3arpsA3HEHNUE BO3/lyXa, YCUIICHUE
MapHUKOBOTO 3(PdekTa, pazpyiieHrne 030HOBOTO CIIOS

Bonopon — anemeHT 1 npoctoe BeniectBo. Haxoxnenue Boopoza B npupose, puzndeckue
Y XMMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI nmosydeHus. Kucnors! u conu

2.4

MossipHblii 00bEM ra30B. PacyéTbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

dusnyeckue cBoilcTBa BoAbl. Boma kak pactBoputens. PactBopel. HachelieHHble u
HEHACBIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BENIECTB B BOJe. MaccoBast 10151 BelIECTBa
B pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUsA. Poib pacTBOpOB B IpUPOJIE U B
YKW3HU 4YesioBeka. KpyroBopoT Bo/bl B MPpUPOJE. 3arpsi3sHEHHE MPUPOAHBIX BoA. OxpaHa




" OYHUCTKA IMPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanmss Heopranuueckux coemuHennit. Oxcunbl. Kiaccudukanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIE) U HECOJIeoOpasyIomue.
Homenkiatypa okcumoB. @u3nveckue ¥ XMMHUYECKHE CBOMCTBA OKCUIOB. [lomyueHue
OKCHJIOB

OcnoBanus. Krnaccugpukamuss OCHOBaHHWI: HIENOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuil. ®Pu3nMYecKMe M XHWMHYECKHE CBOMCTBA OCHOBAHMHIA.
[Tonydyenue ocHOBaHMI

Kucnotel. Kimaccudukanus kucinor. Homenknarypa kucinor. @u3ndeckue 1 XUMAISCKUe
cBoiicTBa kucioT. Psg akruBHoctu metauioB H.H. bekerosa. [Tonydenue kuciaor

2.9
2.10

Conu. HoMenknatypa comneid. @u3ndeckre U XuMHYEeCKUe cBoiicTBa coseil. [lomyuenue
CoJIeH

I'eneTnyeckas cBs3b MCKAY KiIaCCaAMH HECOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

3.1

3.2

3.3

XUMUYECKUN SKCIIEPUMEHT: KaueCTBEHHOE OIpe/AeNiCHHEe COAEp)KaHUS KHUCIopola B
BO3JyXe, IOJlyueHue, coOupaHHe, paclo3HaBaHUE U H3YYEHHME CBOWCTB KHUCIOPOJA,
HaOIt0/IeHe B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHHS U
MpeKpaIieHus TopeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3laMi OKCHJIOB M OITMCAHUE UX
CBOMCTB, TONyuyeHHE, coOMpaHHe, paclloO3HABaHWE M HU3YYEHHE CBOWCTB BOAOPOAA
(ropenue), B3aumoaecTBue Boopoaa ¢ okcuaom meau(ll) (Bo3smMoxkHO MCTIONIb30BaHUE
BUJICOMATEpHANIOB), HaOMIOeHue O00pa3loB BEHIECTB KOJMYECTBOM 1  MOJb,
HCCIIEIOBaHUE OCOOEHHOCTEH pAacTBOPEHUS BEIIECTB C Pa3IM4YHON pPacTBOPUMOCTHIO,
MPUTOTOBIICHUE pACTBOPOB C OMNpeneiIEHHOW MaccOoBOM J0Jell pacTBOPEHHOTO
BELIECTBA, B3aUMOJCHCTBUE BOJBl C METAUIaMM (HATpUEM U KajlblMeM) (BO3MOXKHO
WCIIOJIb30BaHUE BHUJAEOMATEPUAIOB), OMpPEIEICHHE PACTBOPOB KHUCIOT M IIEIOYEH C
MOMOUIBI0  MHAMKATOPOB, HCCJIEIOBAaHUE OOpa3lOB HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KIACCOB, HAOMIOJEHUE HM3MEHEHHMsS] OKPAcKH HHIUKATOPOB B PacTBOpPax
KHUCJIOT U IeJoue, udyuenue Bzaumojeictus okcuaa meau(ll) ¢ pacrBopom cepHoii
KHCIIOTHI, KUCJIOT C METaNIaMH, peakluii HeHTpaau3aluu, MoJydeHHe HepacTBOPHUMBIX
OCHOBaHUM, BBITECHEHHWE OJIHOTO MeTaljla JPYTMM M3 pacTBOpa COJH, pELICHHE
OKCIIEPUMEHTANbHBIX 3a7ad Mo TeMe «BaxHeilmue KiIacchl HEOPraHMYECKUX
COCIMHEHUI»

[Iepnonnueckuit 3akoH u [lepnoanueckas cuctemMa XMMUYECKUX di1eMeHToB [1.1.
Menpeneesa. CtpoeHue aToMoB. XuUMH4eckas CBs3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

[lepBrle TONBITKM KiIaccu(UKALMM XUMHUYECKUX 3JeMeHTOB. [loHsTue o rpymnmnax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIEJI0OYHO3EMEIbHbIE METAIIIbI, TaJOr'€Hbl, UHEPTHBIE
ras3pl). JJI€MEHTbI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUABI U TUIAPOKCUIBI

[lepuonnueckuii 3akoH. llepmoamyeckass cucremMa xumuueckux osnemeHtos JI.M.
MenpeneeBa. KopoTkonepuonHas u nMHHonepuonHas (opmbsl Ilepuoanueckoit
cucteMmsbl xumuueckux anemeHToB .M. Menneneea. [lepuoasl u rpynmnel. @u3ndeckuit
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA

Crpoenne aromoB. CocraB aromMHbIX saep. HM3oromsl. OnekTpoHbl. CrpoeHue
JIEKTPOHHBIX 000JI0YeK aTOMOB IepBbIX 20 XUMHYEcKHX 3JeMeHToB Ilepuoauueckoii
cuctembl J[.MI. MeHnneneeBa. XapakTepUCTUKA XHMHYECKOrO JJEMEHTa II0 €ro
nosioxkeHuro B Ilepuognyeckon cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XMMUYECKHUX JIEMEHTOB, METAJUIMUECKUX
U HEMETaJNIMYeCKUX CBOICTB Mo rpynmaM u nepuojam. 3HaueHue [lepmonuyeckoro
3aKkoHa U Ileproaudeckoil CUCTEMBbl XMMUYECKHMX DJIEMEHTOB Ul pa3BUTUS HAYKU U




npaktuku. J[.1. MenaeneeB — yu€Hblil ¥ TpaskJaHH

3.5

3.6

Xumuyeckass  cBsi3b.  KoBaneHnTHass ~ (mojisipHass W HEMOJSIpHAsi)  CBS3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas cBs3b

Crenenb  okucneHus. OKHUCIUTEIBHOBOCCTAHOBUTENbHBIE — peakuuu. lIpouecchb
OKHUCJIEHUS U BOCCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTENN

3.7

XUMUYECKUI SKCIEPUMEHT: H3yueHHEe OOpa3I[OB BELIECTB METAIOB U HEMETAJIOB,
B3aUMO/ICHCTBUE THUIPOKCHAA IIMHKA C PAacTBOPAMH KHUCIOT U IIEJIOYEeH, MPOBEIACHUE
OTBITOB, WLIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUil
(ropeHue, peakiu pa3ioKeHus, COCTUHEHHUS)

9 KIIACC

Kon
1

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA
BemecTBo u xummueckas pCaKnusi. HOBTOpeHI/Ie

11

1.2

[lepropnueckuii 3axoH. Ilepuonmmueckas cucremMa XuMHUYeckux osiemeHToB J[.I.
MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHYECKHUX
3JIEMEHTOB NEPBBIX TPEX NEPHOAOB, KM, KAJIBIHS U UX COSAMHEHUN B COOTBETCTBHU C
NOJIOKEHHEM 2JIeMeHTOB B [lepronndeckoii cuctemMe U CTpOSHHEM UX aTOMOB

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOM CBA3M. THUIBI KPUCTAUIMYECKUX PEILETOK,
3aBHCHUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOW PEIETKH M BHJIA
XUMHAYECKOH cBs3H. Kitaccudukanmuss ¥ HOMEHKJIATypa HEOPraHMYECKHUX BEIECTB
(MexnyHapoJHass M TpUBHAIbHAs). XMMHUYECKHE CBOMCTBA BEILECTB, OTHOCALIMXCS K
pa3JIMUHBIM  KJIacCCaM  HEOPraHWYECKMX  COCOUHEHHW, TE€HETHYeCKas  CBs3b
HEOPraHUYECKUX BELIECTB

1.3

Knaccugukaius XUMUYeCKUX peakiyil Mo pa3InyHbIM MpU3HaKaM (110 YHUCITY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, IO TEMJIOBOMY 3()(PEKTy, IO U3MEHEHUIO CTENeHEeH
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, MO OOpaTUMOCTH, MO YYAacCTUIO KaTalu3aTopa).
OK30- U DSHIOTEPMHUYECKHE pEeaKlUM, TepMOXuUMHUueckue ypaBHeHus. [lonstue o
CKOPOCTH XUMUYECKON peaKuu
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1.5

[TonsiTuie 00 0OpaTUMBIX W HEOOpaTHUMBIX XHMHYECKUX peakiusx. [loHstue o
TOMOTCHHBIX H TCTCPOrCHHBLIX PCAKIHAX. Ilonatue o0 XUMHYECKOM PAaBHOBCCHUHU.
@akTOphl, BIUSIONIME HA CKOPOCTh XMMUUYECKOW PEAKIUU U MOJIOKEHUE XUMUUYECKOIrO
paBHOBECHS

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OSJCKTPOHHBIA OajaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIBbHOU peaKkuuu. CocraBnenue YpaBHEHUU OKHCJIUTEIIbHO-
BOCCTAHOBHUTENBHBIX PEAKITUI C UCIIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca

1.6

Teopust EKTPOIUTUUECKON JUCCOIMAIINU. DIEKTPOIUTHI U HEANEKTPOIUTHL. KaTnoHsl,
AHHOHBI. MeXaHu3M JIUCCOLMAIMY BEIIECTB C PA3JIMYHBIMU BUJAMH XUMHUYECKOM CBSI3H.
Crenens pucconuanuu. CuiapHbIE U caa0ble dIEKTPONUTHL. Peakinyu HOHHOTO OOMeEHa.
VYcnoBusi MpOTEKaHUs pEaKIMii MOHHOTO OOMEHa, TOJIHBIE M COKpAIIEHHBIE WOHHBIC
ypaBHeHuUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUH U COJIel B CBETE MPEICTaBICHUN 00
SJIEKTPOJUTUYECKON auccoruanuu. KayecTBeHHble peakiuu Ha WOHBL. [loHsTHE O
TUAPOIIU3E COJIEU

1.7

XVMUYECKUH HKCHEPUMEHT: O3HAKOMIJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEMIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura m anmasa), CIOKHBIX
BEUIECTB (XJIOpHUJA HATpHUs); MCCIEAOBAHWE 3aBHCHUMOCTH CKOPOCTH XHMMMUYECKOH
peakuuu OT BO3JEHCTBHUS PA3NIUYHBIX (PAaKTOPOB; HCCIIEOBAHUE SJIEKTPOIPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOIECCa TUCCOIHUAIMKA KHUCIOT, LIeoueil U coieil (BO3MOXKHO




2.1

VICTIOJIb30BaHNUE BUICOMATEPUAJIOB); IPOBEACHHE OIBITOB, HILTIOCTPUPYIOIINX MPU3HAKA
NPOTEKaHUs peakuuié HOHHOro oOmeHa (oOpa3oBaHME OcCa/Ka, BBIJCICHHE Trasa,
oOpa3oBaHHE BOJIBI); OIBITOB, WUTFOCTPUPYIOIIUX  IPUMEPHl  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX peakuuil (ropeHue, peakluuud pasjoKEeHHs, COCAUHEHUs);
pacro3HaBaHWE HEOPraHWYECKHX BEIIECTB C MOMOINBI KAauYeCTBEHHBIX PEaKlHil Ha
HOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramns! u ux COCAUHCHUA

OOmmas xapakrepucThka rajoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHBIE
crenenu okucinenus. CTpoeHne U pU3NIecKrue CBOMCTBA MTPOCTHIX BELIECTB — I'aJOT¢HOB.
XUMHYECKHE CBOWCTBA Ha TMpUMepe XJopa (B3aUMOACWCTBHE C MeTalUIaMH,
HeMeTaJulaMH, mienodamu). XyopoBoaopos. ComnsHas KUCIIOTa, XUMHYECKUE CBOWCTBA,
HoJTy4eHue, npuMeHeHue. JlefictBue Xjaopa U XJIOPOBOAOPOJA HA OPraHU3M 4YEIOBEKa.
Bakneiimye XJI0puIpl 1 X HAX0XKJICHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble crerneHu okucieHus. CrpoeHue u (PU3MYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB — KHUCJIOpPOJa M cepbl. AJIOTPOMHbIE MOAU(PUKALUU KUCIOPOJAa M CEpHI.
Xumudeckue cBoucTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3UYECKHE M XUMHUYCCKUE
cBoicTBa. OKCUIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCUIOB. CepHasl KHCIIOTA,
du3nUecKue U XMMHUYECKHE CBOMCTBaA (OOIIME Kak MPEACTaBUTENS Kjiacca KUCIOT U
cnenuduyeckre). XUMUYECKUE PEAKINH, JIeXkKAlllie B OCHOBE MPOMBIIIJICHHOTO CI1oco0a
noytydeHus: cepHor KucioThl. [Ipumenenune. Conu CEpHOUM KHUCIOTHI, KayeCTBEHHAas
peakiusi Ha cynabpar-uoH. HaxoxneHue ceppl U €€ COCNMHEHUH B MPHPOJE.
XUMHYECKOE 3arps3HEHUE OKPYXKAIOIIeH Cpeabl COCAMHEHUSMU Cepbl (KUCIOTHBIC
JOKIIH, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBpaIleHuUs

2.3

OO6mas xapakTtepuctuka 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENEHU OKHCICHMS. A30T, paclpoCTpaHEHHE B MPHpoJe, PU3NUECKUE U
XUMHYeCKHe cBoiicTBa. KpyroBopor azora B mpupoae. AMMuak, ero (husndeckue u
XMMHUYECKHE CBOMCTBA, MoylyueHHe U npuMeHeHue. Comu aMMOHUS, UX (u3nyecKue u
XMMHYECKHE CBOWCTBA, NpUMeHeHHe. KadecTBeHHass peakiusi Ha HMOHBI aMMOHUS.
A3oTHasg KHCOTa, €€ MmoylyuyeHue, (pu3nyeckue U XUMHUYECKHe CBOMCTBa (0OIIMe Kak
NpEeICTaBUTENS Kilacca KUCIOT U cnenududeckne). Vcnonp30BaHre HUTPATOB U COJIEH
aMMOHHUSI B KadecTBE MMHEpaJbHBIX yIO0OpeHHH. XHUMHUECKOe 3arps3HEHue
OKpYKaloIel Cpelbl COeNMHEHUSIMUA a30Ta (KHCJIOTHBIC JOXKIHU, 3arpsi3HEHHE BO3IyXa,
TTOYBBI U BOJJOEMOB)

2.4

®docdop, anoTponHble MogUpHUKaMU Gochopa, GU3NIECKUE U XUMUYECKHE CBOWCTBA.
Oxkcua docdhopa(V) u dochopHas kucimora, GU3NIECKUE U XUMHUUYECKHUE CBOMCTBA,
noaydenue. McnonpzoBanue ¢pocdaToB B KauecTBe MUHEPAIBHBIX YI00peHUN

2.5

2.6

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble  CTENEHW  OKHUCIEHHUS. YTJepoj, aUIOTPONHbIE  MOIU(DUKALINH,
pacmpocTpaHeHHe B Tpupoje, (pu3Mveckrne U XUMHUYECKHE CBOMCTBA. AJCOpOLHS.
KpyroBopot yraepona B npupozae. Okcuasl yriepoaa, ux (GU3NYecKue U XUMUUYECKUE
CBOICTBa, IEHCTBUE HA JKUBBIE OPTaHU3MBI, TOJYYCHHE U TPUMEHEHUE. DKOJIOTUIECKUE
npoOJeMbl, CBsi3aHHBIE ¢ OKcHAoM yriepoaa(lV); rumoresa riio0anbHOTO MOTETICHUS
KIIUMaTa; MapHUKOBBIA 2QQeKkT. YrompHas KUCIOTa U €€ COolmu, uX (u3uueckue M
XUMHNYCCKUEC CBOI\/'ICTBa, IMOJIYYCHHE W TPHUMCHCHHC. KauecTBeHHas pCaKknusg Ha
kapOoHaT-uoHKI. Vcnonk3oBaHrne KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIIICHHOCTH U
CEIIbCKOM XO35ICTBE

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COENMHEHUSX yriepojaa
(MeraH, 3TaH, dTUJIEH, allETUIEH, 3TaHOJ, TIUIEPUH, YKCycHas KucioTa). Mx cocras u




XUMHYCCKOE CTPOCHHUC. ITonsaTre 0 OMOJIOTUYECKH BaXKHBIX BCIICCTBAX: JXHUpaAX, 6em<ax,
YIJICBOJAax — M UX POJIM B )KM3HHU YCJIOBCKA. MaTepI/IaHBHOC CANHCTBO OpPraHUYCCKUX U
HEOPTraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

2.7

2.8

Kpemuuii, ero ¢usmueckre M XHUMHYECKHE CBOWCTBA, IOJy4€HHE M NpPHUMEHEHUE.
Coenunaenus kpemHusi B npupojae. Obmue npeacraBneHus o6 oxcuae kpemuus(1V) u
KpeMHueBOM  kucinore. CunMkaThl, HX HCIONb30BaHHE B OBITY, MEIUIUHE,
MPOMBIIUICHHOCTU. BaskHe11e cTpouTelibHbIe MaTEpHAJIbl: KEpaMUKa, CTEKJIO0, IEMEHT,
O0etoH, kene300eToH. IIpoGimembl 0e30macHOr0  HMCHOJB30BAaHHUS  CTPOUTEIBHBIX
MAaTEepHUAJIOB B TOBCEIHEBHOM KU3HU

XUMHUYECKUH SKCIEPUMEHT: H3yueHHE OOpa3l0B HEOPTraHMYECKHX BEIIECTB, CBOWCTB
COJITHOW KHUCIIOTBI; TIPOBEACHHE KAauyeCTBEHHBIX pEaKIWi Ha XJIOPUI-HOHBI U
Ha6J'IIOI[eHI/Ie INPHU3HAKOB HMX MPOTCKAaHHA; OIIbITbI, OTpPAXAroUIUC (bPISI/ILICCKI/Ie u
XMMHYECKHE CBOWCTBA TaJIOTEHOB M WX COCIUHEHUH (BO3MOXKHO HCIIOJIB30BaHUE
BUJICOMATEpHUANIOB);  O3HAaKOMJIEHHME ¢ oOpa3uamMu  XJOpUAOB  (TaJOreHHUI0B);
O3HAaKOMJICHHE C oOpasunamu cepbl U €€ COSAMHEHMSMH (BO3MOXKHO HCIIOJIb30BAHUE
BU/ICOMATEPHUAIOB); HAOIIOAEHHE IIpolecca OOYyIIMBaHHMS caxapa IoJ JAeHCTBHEM
KOHLIEHTPUPOBAHHOW CEpHOW KHCIIOTHI; U3YYCHHE XMMHUYECKHX CBOICTB pa30aBiIeHHOMN
CepHOW KHCIIOTHI, MPOBEACHNE KAaYeCTBEHHOHN peakIny Ha Ccyab(paT-uoH U HAOII0ACHNE
npu3HaKa e€ MpoTeKaHHs; O3HAKOMJICHUE ¢ (PU3NYEeCKUMH CBOMCTBaMH a30ta, ¢ochopa
U UX COeIMHEHHH (BO3MOXKHO MCIOJIH30BAHUE BHICOMATEPHATIOB), 00pa3laMH a30THBIX
U (GochopHBIX yOOOpeHMH; NOJyYeHHe, COOMpaHWe, paclOo3HAaBaHHE W U3yUYCHUE
CBOWCTB aMMHaKa; IPOBEACHNE KAaUeCTBEHHBIX PEaKIUii Ha NOH aMMOHUS U PochaT-noH
¥ U3y4YeHHUE NMPU3HAKOB UX MPOTEKaHHsI, B3aUMOACHCTBHE KOHIIEHTPHUPOBAHHOH a30THOM
KHCJIOTBI ¢ MeJIbI0 (BO3MOXHO HCIIOJIb30BAaHHE BUAEOMATEPHAIIOB); U3yUEHHE MOJeIIei
KPHUCTAJUIMYECKUX PEIIETOK ajnmasa, rpadura, QyiuiepeHa; 03HaKOMIICHHE C IPOLIECCOM
afacopOLUMK pacTBOPEHHBIX BELIECTB AKTUBUPOBAaHHBIM YITIEM U YCTPOHCTBOM
OpOTHBOra3a; IOJy4YeHHe, CcoOMpaHue, pPACHO3HABAHWE U M3Y4YEHHE CBOMCTB
YIJIEKHUCIIOTO Ta3a; MPOBe/IeHHE Ka4eCTBEHHBIX peakluii Ha KapOOHAT- M CHIIMKAT-HOHBI
U HM3y4eHHE NPU3HAKOB MX NPOTEKAHUS; O3HAKOMIIEHHWE C MPOJYKLHUEH CHUIMKAaTHOM
MNPOMBINIJICHHOCTH, PCHICHUC OKCICPUMCHTAJIIBHBIX 3aJad II0 TEME «Baxueiimme
HEMETAJIJIbl U UX COETUHEHMSD)

MeTaisl ¥ UX COSAUHEHUS

3.1

OOmast XapakTEepPUCTHKA XUMHUYECKUX OJJIEMEHTOB — METaVIOB Ha OCHOBAaHMHM WX
nonoxkeHus B llepuoanueckor cucreme xumuueckux sneMeHToB .M. MenneneeBa u
ctpoeHust atroMoB. CTpoeHue MeTayioB. MeTayinyeckas CBSI3b M METaJUTMYECKas
KpUCTAJUITMYECKasl PelI€TKa. DIEKTPOXUMUUYECKHH psAJl HAIPSKEHUN METaJNIOB

3.2

3.3

Oduznyeckue W XHUMHUYECKHE CBOWCTBAa MeTauioB. OOIMe CcrnocoObl MOTyYeHHs
MetauioB. [loHATHE O KOPPO3WMM METAUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHl WX OT
Koppo3uu. CriaBsl (CTalb, YyTyH, TIOPATIOMUHUN, OpOH3a) M UX MPUMEHEHHUE B ObITY U
IMPOMBIIIJICHHOCTH

[[{erounble MeTaUIBL: MOJOKEHHUE B Ilepronnueckoil cucreMe XUMHYECKUX 3JIEMEHTOB
.. Menneneesa; CTpOCHHME HX aTOMOB; HaxoxKJeHuUe B mpupozae. Pusznueckue u
XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUJIbI U TUIPOKCUIBI HATPUS U
kayusd. [I[puMeHeHne MEenoYHbIX METaUIOB U UX COCIMHEHUN

3.4

[IlenoyHo3eMENBHBIE METAUIBI MarHud M KaJlbLMU: MojoxeHue B llepuonnueckon
cuctemMe XxuMudeckux 3yeMeHToB .M. MenneneeBa; cTpoeHrne UX aTOMOB; HaXO0XKICHUE
B npupoje. Pu3znyeckue U XUMHUYECKHE CBOWCTBA MAarHMs W Kaiblus. Baxueiiue
COCTMHEHUS Kanblus (OKCHUM, THUIAPOKCHUA, coir). JKECTKOCTh BOJBI M CHOCOOBI €€
YCTpaHEHHUS




3.5

Amomunuii: nonoxenue B Ilepuomnueckoit cucrteMe XUMHUYECKHUX 3yeMeHtoB [[..
MenpeneeBa; CTpoe€HHE aToMa; HAaXOXJACHUE B mIpupoje. PU3MUecKkrue U XUMHUUYECKUE
CBOMCTBa ATFOMUHMS. AMDOTEPHBIE CBOMCTBA OKCH/IA U TUAPOKCHIA ATTFOMUHHS

3.6

3.7

4.1

Kenezo: mnonoxenue B Ilepuoamyeckoid cucreme XuMHUeCKUX diemeHToB JI.U.
MeHnzeneeBa; CTpOGHUE aTOMa; HAXOXKIEHUE B mpupojae. PU3NYeCKue U XUMHUYECKUE
cBorcTBa xene3a. Okcuapl, ruapokcuasl U conn xene3a(ll) u xenesa(lll), ux cocras,
CBOMCTBA U NIOJIyYEHUE

XUMHUYECKUH HKCHEPUMEHT: O3HAKOMIIEHHE C O0pa3llaMd METaUIOB U CIUIaBOB, HUX
(GU3MYEeCKUMHU CBOMCTBAMM; H3y4EHHME pE3yJbTaTOB KOPPO3MHM METAJIOB (BO3MOXHO
UCIIOJIb30BaHUE BUCOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHAA KaIbLUs U
HaTpus ¢ BOJOH (BO3MOXKHO MCIIOJIb30BaHHE BUICOMATEPUAIIOB); UCCIIEOBAHUE CBOMCTB
XKECTKOM BOJBI; Ipoliecca IOPEeHHUs XkKelle3a B KUCIOpOAE (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB); IPU3HAKOB IPOTEKaHNsl KAUECTBEHHbBIX peakluil Ha HOHbI (MarHus,
Kajnplus, amoMuHus, 1uHka, skenesa(ll) u xenesza(lll), menu(ll); naGmonenue u
ONKCaHHE IPOLIECCOB OKpAIMBaHMs IUIAMEHM HOHAMM HATpHs, Kalus U KaJbIHi
(BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPUAIOB); MCCIIEAOBAaHHE aM(OTEPHBIX CBOMCTB
THJIPOKCUA ATIOMUHUS U TMJIPOKCUAA [IUHKA; pEellIeHHE YKCIEePUMEHTAIbHBIX 33134 10
TeMe «BakHelIne MeTajulbl ¥ UX COSIUHEHUSD)

XHUMHA ¥ OKpYXkKarolas cpena

HoBrle MaTCpuajJibl U TCXHOJIOTHH. BemiectBa n MaTCpHrajibl B HOBCGI[HGBHOFI ZKHN3HHU
YeIOBEeKa. XHMHS H 300pPOBBE. be3omacHOe HCIOIB30BaHUE BEIISCTB M XHMHUYCCKHX
peaKHI/Iﬁ B 6HTy. HepBa;I IMoMOIIb IIPU XUMHUYCCKUX O0XKOI'aX MU OTPABJIICHUAX

4.2

4.3

OCHOBBI 3KOJIOTHYECKOW I'PAMOTHOCTH. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAKOIIEH Cpelibl
[IAK. Ponp XxumMuM B pELIEHUH 3KOJOTMYECKUX mpobiieM. IlpupoaHbie MCTOYHUKU
YTJI€BOAOPOAOB (Yroib, MPUPOIHBIN ra3, HE(Th), MPOAYKTHl UX NEepepabOTKU, UX POJIb B
OBITY U IPOMBIIIIIEHHOCTH

XVUMUYECKUN JKCIIEPUMEHT: H3ydyeHue oOpa3loB MaTepuagoB (CTEKJIO, CIUIaBbI
METAaJUIOB, TOJUMEPHbIE MaTepHaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepPSIEeMOro
TpeOOBaHNS

1

HpOBepﬂeMbIe TpeﬁoBa}mﬂ K IIPE€AMETHBIM pe3dyjibTaTaM 0a3oBoro YPOBHHA

0CBOEHNSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111€T0
oOpa3oBanusi Ha ocHoBe PI'OC

IIpencrasnenue:

1.1

0 II03HABAaE€MOCTH SIBJICHUH npupoanl, IMOHNMAaHUC O0OBEKTUBHONW 3HAYMMOCTH
OCHOB XHMMHYCCKOMH HAayKH KakK obactu COBpPCMCHHOI'O0 CCTCCTBO3HAHMA,
KOMIIOHCHTAa O6HI€I>1 KYJIbTYPbI H HpaKTquCKOfI JCATCIIBHOCTH YCJIIOBCKA B
YCJI0BUAX COBPEMCHHOI'O 06H_[€CTBa; IIOHUMaHHUEC MCECTa XUMHUHU CPCAU APYrux
CCTCCTBCHHBIX HAYK

1.2

1.3

O Hay4dHbIX METOJaX I[IO3HAaHUS, B TOM YHCJIE OKCIEPUMEHTAIBHBIX U
TEOPETHUUECKUX METOJaX HCCIEAOBAaHUSI BEIIECTB W M3YUCHUS XHUMHUYECKUX
peaKkiuii; yMEeHHEe HUCIOIb30BaTh MOJENIU ISl OOBSICHEHHUS CTPOCHHSI aTOMOB U
MOJIEKYII

0 cdepax mnpodeccHOHANBHON IEATCIBHOCTH, CBS3aHHBIX C XHMHEU U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTHXKCHUSX XMMHUYCCKOMN
HAyKH, YTO MO3BOJIHMT OOYYAIOIIUMCS pacCMaTpUBaTh XMUMHIO Kak chepy cBoeit
Oyayuied mpodeCCHOHABHON JIESITEIbHOCTH M CJeNIaTh OCO3HAHHBIA BBIOOD
XUMHUHM Kak MPOQPMIBHOTO TpeaMeTa IMPU MEpPexojie Ha YpPOBEHb CPEIHEro
obmero oopa3oBaHus

2.1

2.2

2.3

Bnagenue cuctemMod XHUMHYECKHUX 3HaHUH U YMCHHUEC IMPUMCHATHL CUCTEMY
XUMHUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

BAKHEUIIINE XUMUYECKHME TOHATHS: XHUMHYECKUH DJIEMEHT, aTOM, MOJIEKYJa,
BEII[ECTBO, MIPOCTOE U CIOXKHOE BEIIECTBO, OAHOPOAHASI U HEOJHOPOIHAS CMECH,
OTHOCHUTEJbHBIE aTOMHAsI ¥ MOJIEKYJISIpHAsi Macchbl, KOJIMUYECTBO BEILECTBA, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIN 00BbEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb (CPEIHSI),
XMUMUYECKasl peakiys, PeaklUH COETUHEHUs, PEaKLUUU DPa3JIO0KEHUs, peaKkluu
3aMEIICHUs, peakuud oOMeHa, TelIoBOM HJPQeKkT peakuuu, 5K30- U
HHJIOTEPMHUUYECKHUE PEAKILIUH, PACTBOP, MAcCOBasl 101 XUMHUYECKOTO 3JIE€MEHTA B
COEIMHEHNH, MacCOBast JIOJIS U TIPOLIEHTHAs! KOHIICHTPAIIHS BEIIECTBA B pacTBOpE,
A7pO aToMa, JJIEKTPOHHBIA CJOH aToma, aToMHas OpOWTalb, PaAUyc aToMma,
BaJICHTHOCTD, CTCIICHb OKUCJICHUSA, XUMHNYCCKaA CBA3b, SJICKTPOOTPULATCIIBHOCTD,
NOJSIpHAsE U HENOJSpHAs KOBAIEGHTHAs CBS3b, MOHHAs CBSA3b, MeETaJUTHYECKas
CBSI3b, KpHUCTANIMYecKas peméTka (aromMHas, HWOHHAs, MeTauIn4yecKas,
MOJIEKYJISIpHasi), HWOH, KaTHOH, aHHMOH, OJJIEKTPOIUT U  HEDJIEKTPOJIHT,
ANIEKTPOIUTAYECKAST TUCCOIMAINS, PEAKIIMd HOHHOTO OOMEHa, OKHCIHTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMH, OKHCIMTEIb M BOCCTAHOBHUTENb, OKHCICHHE H
BOCCTAaHOBJICHHE, DJIEKTPOJIM3, XHUMHYECKOE paBHOBecHe, OOpaTHMbIe W
HeoOpaTUMble PEaKlMu, CKOPOCTh XUMMYECKOM peakuuu, karamuzatop, [1JIK,
KOPPO3UsI METAIIOB, CILTABEI

OCHOBOITOJIATAIONIME  3aKOHBI ~ XWMHHU:  3aKOH  COXPaHEHHs  MaccChl,
nepuonuueckuit 3akoH J[.1. MenneneeBa, 3aKOH MOCTOSHCTBAa COCTaBa, 3aKOH
ABoraapo

TEOpUN XUMHUHU: aTOMHO-MOJIEKYJIApHAsi TEOPHsA, TEOPHs DIEKTPOIUTHYECKON
Jucconuanumn




Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILCH

yYMEHHE IPAaBUJILHO HCIOJIH30BaTh M3YUYCHHBIC BEIIECTBA U MaTepUaibl (B TOM
Y1CIIe MUHEpaIbHbIE YAOOpPEHHs, METaJUTBl M CIUIABBI, MIPOAYKTHI MEpepabOTKH
IPUPOJIHBIX UCTOYHHKOB YTJIEBOIOPOAOB (YIJig, IPUPOIHOrO rasa, Hedptu) B

3.1 OBITY, CETTbCKOM XO3SIICTBE, HAa MPOU3BOJACTBE U NOHUMAHHUE 3HAYECHUS KHUPOB,
OenKoB, YIVIEBOAOB Ui OpraHM3Ma ueJoOBeKa, YMEHHE MPOTHO3UPOBATh
BIMSHAE BELIECTB M XHMMHUYECKHX IIPOLECCOB HA OpPraHU3M YeJOBEKa H
OKPYKAIOIIYIO IPUPOJHYIO CPEy

32 YMEHHE UHTETPUPOBATh XMMHUYECKHE 3HAHMS CO 3HAHUSAMU APYTUX Y4EOHBIX
IPEMETOB
HAJIMYME OTbITa PAOOTHI ¢ PA3TUYHBIMUA UCTOYHUKAMHU MH(MOPMALUH 110 XUMHUH

3.3 (HaydHas M HAy4YHO-TIONYJIApHAs JHTepaTypa, CIJIOBapu, CIPaBOYHUKU,
UHTEPHET-PECYPCHI)
yMeHue 00BEKTHBHO OIIEHUBATh MH(POPMAITUIO O BEIIECTBAX, UX MPEBPAIICHUIX

3.4 U TPAKTUYECKOM NPUMEHEHUU U YMEHHUE HCIIONIb30BaTh €€ Ui pelIeHHs
yueOHO-103HaBaTENbHbIX 3a/1a4
Bnanenue ocHOBaMu MOHATUHHOTO ammapaTa U CHMBOJIMYECKOTO SI3bIKa XUMUU

4 JUISL COCTaBJICHUsI (POPMYJT HEOPTaHUYECKUX BEIECTB, YPAaBHEHUH XUMHUYECKUX
peakiuii; ocHoBamu xuMudeckoil HomeHknatypsl (IUPAC u TpuBuanbHON)
YMenue oOBACHATH CBSI3b MOJIOKEHUS dleMeHTa B [lepuoandeckoit cucteme ¢

5 YHCJIOBBIMH XapPAaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB
(cocTaB u 3apsin sapa, o0lIee YUCIIO IEKTPOHOB), paclpeie]ICHHEM JIEKTPOHOB
10 PHEPTETUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOJIOB, KAJHSI U KAIbLIUS
IIpencraBinenue O NEPUOJUYECKONM 3aBUCHMOCTH CBOWCTB XUMHYECKHX

6 AJIEMEHTOB (paguyCc aToMma, 3JIEKTPOOTPULATEIBHOCTH), MPOCTHIX U CIOXKHBIX
BEIIECTB OT IMOJIOKEHMsI 31eMeHTOB B llepumoanueckoil cucreme (B Majiblx
NepuoJIaX U IIaBHBIX NOATPYIIAX) U 3JIEKTPOHHOTO CTPOSHMSI aTOMa

7 YMeHue kinaccuuIpoBaTh:

7.1 XUMUYECKUE IIEMEHTHI

7.2 HEOpraHMYEeCKUe BEllecTBa

7.3 XUMHUYECKHE PEAKIUI

8 YMeHue ornpenensrs:

8.1 BAJICHTHOCTh M CTETIEHb OKHUCIICHUSI XUMUYECKUX AJIEMEHTOB, 3apsi] HOHA

8.2 BUJ XUMHUYECKON CBSI3U M THUI KPUCTAJUIMYECKON CTPYKTYPHI B COSAMHEHUSIX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCJIUTENL U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh (U3NUECKHe U XUMHUYECKHE CBOMCTRA!

9.1 IPOCTHIX BEUIECTB (KUCIOPOJ, 030H, BOAOPOJ, IpaduT, aamas, KpeMHUH, a3oT,
dbocdop, cepa, XJI0p, HATPHH, KATHI, MATHUN, KAJTBIIUNA, A TFOMUHHAM, KEJIE€30)
CIIO)KHBIX BEMIECTB, B TOM YHCIIE WX BOJHBIX pPacTBOPOB (BOJAa, aMMHAaK,
XJIOPOBOAOPOJI, CEPOBOAOPO, OKCHUIBI M THAPOKCUABI MeTamioB |-IIA rpymm,

9.2 amomunus, Meau (1), nunka, sxenesa (11 u 1), okcunsr yraepoxa (Il u 1V),
kpemuus (1V), azora u pocdopa (11 u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTas, a30THas, pochopHasi, yrojbHast, KpeMHHEBAS KIUCJIOTA U UX COJIH)
IIPOTHO3UPOBATh M XapaKTEPH30BaTh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT UX

9.3 COCTaBa W CTPOEHHs, NPUMEHEHHUE BEIIECTB B 3aBUCHMOCTH OT HMX CBOICTB,

BO3MOXHOCTD ITPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX




YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M HOHHBIE YpaBHEHHUS peakiuii, B TOM

10 )
quclie:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITNI
103 WUTIOCTPUPYIOIINX ~XUMHUYECKUE CBOWCTBA WM3YYEHHBIX KJIaccoB (TpyIm)
HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXK1Yy HUMHU
11 YMeHHe BIYUCIATH (TPOBOIUTH PaCUEThl):
111 OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT'0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEILIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YPaBHEHUSM XUMHYECKHX pEaKIHi W HAXOAUTh KOJMYECTBO BEIECTBA,
00BEM U MacCy peareHTOB WJIU IIPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJaMH HAy4yHOro To3HaHUS (HaOmIoJeHHe, H3MEpeHue,
121 9KCIEPUMEHT, MOJEJIMPOBAHUE) MPU M3YYECHUM BELIECTB U XUMHYECKHUX
SBIICHUH; yMeHue chOPMYTUPOBATH TPOOJIEMY U MPEATIOKUTE MYTH €€ PEIIeHUs
192 0e3omacHOil pabOThl C XMMHUYECKUMH BEIIECTBAMHU, XMMHUYECKON Mocymoil u
1a00paTOPHBIM 000PYIOBaHUEM
npaBwiaMd 0€30mMacHOro oOpalleHuss ¢ BEHICCTBAMH, HCIIOJIB3yeMbIMH B
MOBCEIHEBHOM KU3HU, IPaBUIIaMH TIOBEJICHUS B IIENIAX COepEKEeHUS 3J0POBbs U
12.3 OKpYXKarolllel IPUPOIHOIN cpe/ibl; MOHMMaHue BpeJa (OMacHOCTH) BO3AEHCTBUS
Ha JKMBBIE OPTaHW3MBI ONPEIEIEHHBIX BEIIECTB, CIIOCOOOB yMEHBIIEHUS U
MIPEIOTBPAIICHHS KX BPEIHOTO BO3ICHCTBHS
13 Hanvune mpakTUYeCKMX  HABBIKOB  IUTAHUPOBAHHUS W OCYIICCTBIICHHUS
CIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHE U OINHCaHUuEe (PU3NYECKHUX CBOICTB BEIIECTB; O3HAKOMIIEHHE C
13.1 GU3HYECKUMU W XUMHYCCKHMH SIBIICHUSIMHU; OIBITHI, HJUTFOCTPUPYIONTHE
MPU3HAKU POTEKAHUS XUMUYECKUX PEaKIUil
13.2 U3YyYEHHE CIIOCOO0B pa3zesieHusl cMece
MOJIydeHHE KHUCJIOpPOJia M HW3YYEHHE €ro CBOMCTB; TMOJIyYeHHE BOAOpPOAA H
13.3 W3YYEHHE €r0 CBOICTB; MOJy4YEeHHE YTIIEKHCIOTO ra3a U U3yueHHUe ero CBOWCTB;
MOJIyYeHUE aMMHUaKa U U3y4eHHE ero CBOWCTB
134 MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAacCOBOM JI0JIE€H pPacTBOPEHHOTO
BEIIeCTBA
135 NPUMEHEHUE WHAMKATOPOB (JIaKMyca, METHIIOpaHka H @eH?n(pTaneHHa) TUIS
OTIPENICTICHUS XapaKTepa CPeabl B paCTBOPAX KUCIIOT U IMIEITOUCH
UCCIICIOBAaHNE W OIMCAHWE CBOMCTB HEOPraHWYECKHUX BEIIECTB Pa3IMIHBIX
KJIACCOB; M3YYEHHE B3aMMOJICHCTBUS KHUCIOT C METallaMd, OKCHUIaMU METaJlIOB,
13.6 pPacTBOPHUMBIMA ¥  HEPACTBOPHMBIMH  OCHOBAaHUWSIMH, COJIIMH; ITOJTYYCHHE
HEPACTBOPUMBIX OCHOBaHHI; BEITECHEHHE OJTHOTO METaJlia IPYTUM U3 pacTBOpa
COJIW; CCIIeJIOBaHNE aM()OTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS M [IMHKA
pelieHrne OKCIePUMEHTAIBHBIX 3aad 1o TeMaM: «OCHOBHBIE KJIAcChl
13.7 HEOPTraHWYECKUX  COCAMHEHHI»,  «DIEKTPOIUTHYECKAs  JUCCOIHAITUSY,

«Baxxkneinne HeMETAUIBI M MX COSIMHEHHs»; «BakHeilnme MeTalllIbl U HUX
COCIIMHEHU S




XUMUYECKHE OKCIEPUMEHTHI, WUIIOCTPUPYIOIINE MPU3HAKK IPOTEKAHUS
peakiuii MOHHOro OOMEHa; KAaueCTBEHHbIC pPEaKlUd Ha MPUCYTCTBYIOIIHE B

13.8 BOJHBIX PAcCTBOpPax HMOHBI: XJIOpHI-, OpoMua-, uoaua-, cyiabdar-, docdar-,
KapOOHAT-, CHUJIMKAT-aHHOHBI, THIPOKCHUI-UOHBI, KATHOHBI aMMOHUS, MarHusi,
KaJIbIIMS, ATFOMUHHUS, Jkele3a (2+) u xkenesa (3+), meau (2+), muHKa

14 Ywmenue:

14.1 NPECTaBIATh PE3yJbTaThl IKCICPUMEHTa B (JOPME BBIBOJIOB, JTOKA3aTEILCTB,
rpaduKOB 1 TAOJUI] ¥ BBISBISATH YMIUPUUICCKUE 3aKOHOMEPHOCTH
YCTaHABIMBATh CBS3U MEXIY pealbHO HAONIOMaeMbIMH XUMHUYECKUMU

14.2 SBIICHUSMUA M TPOIECCaMH, NPOUCXOISAIIMMU B MaKpo- H MHKPOMHpE,

OOBICHSTH IMPUYHUHBI MHOF006pa3I/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
IoCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 IlepBoHavYa/IbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
12 ATOMBI U MOJIEKYJbl. XUMHYECKUE 3JeMEHTbl. CHUMBOJBI XMMHYECKUX 3JIEMEHTOB.
[IpocTbie 1 cnOKHBIE BEHIECTRA.
13 Xumuyeckass Qopmyna. BaleHTHOCTH aTOMOB XHUMHUYECKUX dJieMeHTOB. CTemeHb
OKHCIICHUS
14 3aKOH IMOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XUMHYECKOT0 3JIEMEHTA B COEIUHEHUN
15 KomnuectBo BemniecTBa. Monb. MomsipHas Mmacca. ModisipHbIii 00bEM razoB. BzanmocBs3b
KOJIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IUHHUI] BEIIECTBA
16 dusnueckue M XUMUUYECKHE SIBJICHUS. XHUMHUYECKas peakuus W e€ MpU3HaKh. 3aKOH
COXpAHEHHUs MAcChl BEIECTB. XMMUUYECKUE YPaBHEHUS
2 [lepuonnueckuii 3axkoH u Ilepuoamueckass cucrema XuUMHUYEeCKUx 3nemeHToB JI.U.
MenneneeBa. CTpoeHue aTOMOB
[lepnognueckuii 3akoH. Ilepuomnueckass cucrema xumuyeckux dnementos ..
2.1 MenpeneeBa. Ilepuonsl u rpynnbl. @U3N4eCKuil CMBICI TOPSIKOBOTO HOMEpPA, HOMEPOB
MepHo/ia ¥ TPYIIIBI SJIEMEHTA
Crpoenue artomoB. CoctaB aroMmHbIX snep. MW3orombl. Onexktponsl. CTpoeHue
2.2 ANEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XuUMHUECKUX anneMeHToB Ilepuoamueckoit
cuctemsl /.M. Mennaeneena
3aKOHOMEPHOCTH B H3MEHEHHUU CBOWCTB XHMMHUYECKHX JJIEMEHTOB NEPBBIX TPEX
23 MEePUOJIOB, KAJIUs, KAIBIHS (paguyca aTOMOB, JJIEKTPOOTPHUIATEIIBHOCTH, METATNTMYECKUX
U HEMETAUTMYECKHX CBOWMCTB) M HMX COEAMHEHHWH B COOTBETCTBUU C TIOJIOKEHUEM
anemMeHToB B [leproanyeckoit cucteMe U CTPOSHUEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumudeckass  CBSI3b. KoBanientnast  (monsipHass ¥ HEMOJsIpHAsi)  CBS3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMHMUYECKUX 3ieMeHTOB. MoHHasg cBaA3b. Meraminueckas
CBSI3b
39 TI/IHVBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHajI, HOHHas, MeTaJ'IJ'II/IIIeCKafl),V3aBI/ICI/IMOCTB
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIETKN U BUJIa XUMUYECKOM CBSI3U
4 Baxueiiimne npencraBuTeNn HEOPraHMUECKUX BellecTB. Hemeraniabsl U UX COeIMHEHHS.
MeTaibl 1 X COeAMHEHUS
Knaccupukanus ©w  HOMEHKIATypa  HEOPTaHUYECKUX  COSAMHEHMI:  OKCHJIOB
41 (comeobpazyrole: OCHOBHBbIE, KHUCIOTHBIE, amM(oOTepHble) M HECOJIEe00pa3yIolIue;
OCHOBaHUH (IIENOYM M HEPACTBOPUMBIE OCHOBAHUSA); KUCIOT (KUCIOPOACOAEpIKAIINE U
OeCcKHUCIOPOAHbIE, OJJHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIbIX)
42 ®dusndeckue U XUMHYECKUE CBOWCTBA MPOCTHIX BEIECTB-HEMETAIIJIOB: BOJIOPO/Ia, XJI0pa,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
®u3nueckue U XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAJUIOB: JIUTUSI, HATpPHS,
4.3 KaJlisi, MarHUsI M KaJIbIIMSI, AJTFOMUHUSA, JKeJe3a. DICKTPOXUMHUUSCKUN P HapsHKSHUH
METaJIOB
44 dusnyeckue M XUMUYECKHME CBOWCTBA BOJOPOJHBIX COEAUHEHHN HEMETAIIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOJIA, AMMHAKa




4.5

4.6

dusndeckue 1 XUMUYECKHE CBOMCTBA OKcHI0B HemeTaiioB: cepsl (1V, VI), azora(ll, IV,
V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [lonydeHne OkCHI0B HEMETAILIOB
Xumuyeckue cBorctBa okcuoB: MeTauioB |A—IIIA rpymm, nuaka, megu(ll) u xenesa(ll,
I11). [TonyyeHre OKCHIOB METAIIIIOB

4.7

XUMHYECKHUE CBOMCTBA OCHOBaHMM M aM(OTEpHBIX TUAPOKCUAOB (HA NpUMEpe
THJIPOKCUIIOB AJIOMHHHUSA, XKene3a, IuHKa). [lomyueHne OCHOBaHUH M amMQOTEpHBIX
TUAPOKCHJIOB

4.8

4.9
4.10

411

OO0mme XWMHYECKHE CBOWCTBA  KHCJIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpHUCTOM, CepHOH, a30THOH, (ochopHO, KpemMHHEBOW, yrombHOW. (Ocobbie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOM M a30THOM KucIOT. [lomydyeHue
KHUCJIOT

OO61mue xuMHUYeCKUe CBOICTBa cpenHuX coseil. [lonydenue coneit

[Tonyuenue, cobupanue, pacro3HaBaHUE BOAOPOJA, KHCIOPOJa, aMMHaKa, YIJIEKHCIOTO
rasa B J1abopaTopuu

[Momyuenne amMMuaka, CEpHOM M a30THOW KHCIOT B MPOMBIIIIEHHOCTH. O0I1He Crioco0bI
IIOJIyYEHUS] METAIIIIOB

412

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKHE pCaKuu

5.1

Knaccudukanus XUMAYECKUX PeaKIUil M0 pa3INuHbIM MIPU3HAKAM: MO0 YHCIY U COCTaBy
YYaCTBYIONIMX B PEAKIMH BEIICCTB, IO TEIUIOBOMY 3((EKTy, 10 M3MEHEHHUIO CTeleHEeH
OKMCIICHUSI XUMUUYECKUX DIIEMEHTOB

5.2

TernnoBoil 3¢ ¢dexkT XUMHUYECKOW peakiuH, TEPMOXMMHYECKHE YypaBHEHHSA. OK30- W
SHJOTEPMHUUYECKUE PEAKIIMH. TepMOXUMHUUYECKHUE YPAaBHEHUS

5.3

OKHCIUTENIBHOBOCCTAHOBUTENbHBIE ~ peakiuuu. OKHCIUTENM W BOCCTAHOBUTEIU.
[Iponeccer OKHCIICHUS 51 BOCCTaHOBJICHUS. DNEeKTPOHHBIN OanaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIIUU

5.4

5.5

Teopust >neKTpONIUTHYECKOW aucconanuu. KaThoHBI, aHMOHBI. OJEKTPOJIUTH H
HEINEKTPOJIUTHI. CUIIbHBIC U ca0bIe AIeKTPOIUTHI. CTEneHb TUCCOINAIIUN

Peakuuu nonHoro ooMeHa. YciioBusi MPOTEKaHUsI PEAKIMil HOHHOTO OOMEHa, MOJIHbIE U
COKpalllCHHbIE HOHHBIE YPAaBHEHHUs PEaKLIUi

XUMHS U OKpY>KaroIlas cpena

6.1

BemectBa u MaTepuasl B IOBCEIHEBHOW XU3HM YelloBeKa. be3onacHoe UCIOIb30BaHUE
BEIIECTB M XUMHYECKMX peakuuid B jnabopartopuum u ObiTy. IlepBas momomp mpu
XUMHUYECKHUX 0’KOraxX U OTPABJICHUAX

6.2

XUMHYECKOe 3arps3HeHHE OKpysKarolled cpenbl (KUCIOTHBIE JM0XKIW, 3arpsi3HEHUe
MOYBBI, BO3/IyXa U BOAOEMOB), criocoObl ero mpenorspamieHus [IpenensHas qomyctumast
koHueHTpanusi BemectB (IIJK). Poiap xumuu B pemieHMM SKOJIOTHYECKUX MPOOIIEM.
Ycunenne napHuKoBOro 3 dexTa, pa3pyleHrue 030HOBOTO CIIOS

6.3

6.4

[Ipumenenne cepsl, azota, (ocdopa, yriaepona, KpeMHHS M UX COCIMHEHHHA B OBITY,
MeAMIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM X03siicTBe. [IpMeHeHre MeTaioB U CIIJIaBOB
(cTasp, 4yTyH, TIOPATIOMUHHMA, OpOH3a) B OBITY M NMPOMBIIUIEHHOCTH MX COEAMHEHU.
[ToHsiTHe 0 KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
[TpupoaHble UCTOUHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBINA ra3, HEPTH), MPOAYKTHI UX
nepepaboTku (0€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

[lepBoHayanbHbBIe MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COCIMHEHMAX Yriepoja
(MeTaH, 9TaH, 3TWIEH, AlETWIEH, 3TaHOJ, TJIMLEPUH, YKCycHas Kuciora). [lonstue o
OMOJIOTMYECKM BaXXKHBIX BEIECTBAaX: XMpaX, OeNKax, yriaeBoJax — M HMX POJH B JKH3HU




YEJIOBECKa

7 Pacuérer:
7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCoOBOM) J0JIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3

10 XUMHUYCCKUM YPaBHCHUSAM




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus: 8-i kiacc: 6a30BbIH YPOBEHB: YUCOHUK; 5-€ U3/IaHue, TepepadboTaHHOE
I'a6puensn O.C., OctpoymoB W.I'., CnankoB C.A. AkunonepHoe o6mectBo «M3naTeascTBo
«IIpocsemenue»

» Xumust: 9-# kinacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€¢ U3/IaHue, TIepepaboTaHHOE
INa6puensa O.C., Octpoymon W.I'., Cnagkos C.A. AkimonepHoe obmiecTBo «M31aTenscTBO

«IIpocBenienue

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



