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[IporpamMma 1Mo XMMUM Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30oBaTENBHON MPOTrpaMMbl OCHOBHOTO
obmiero obpaszoBanus, npexacraBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE (eaepanbHON
paboueii mporpaMmbl BOCITUTAHHUS U C YYETOM KOHIEMIMH MpPErnojaBaHus Y4eOHOro MpeaMera
«Xumusi» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoii @eneparium.

[Iporpamma 1o XuUMUM Na€T TPEICTABICHHWE O IENsIX, OOMIeH CTpaTeruu OOy4YeHWs,
BOCIIUTAHUSA W Pa3BUTHs OOYydYaIOIMIMXCA CPEACTBAMU Yy4eOHOTO TIpEeIMeTa, yCTaHABIMBAET
00s13aTeNbHOE TIPEIMETHOE COJEp)KaHUE, MPelyCMaTpUBaeT paclpe/elieHne ero mo Kjaccam u
CTPYKTYpPUPOBAHUE M0 pa3j/ieJaM U TeMaM MPOTrpaMMBbI 110 XUMUU, ONPEAEIIAeT KOJIMUYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COJIECP)KAHUS, PEKOMEHIYEMYIO IOCIEA0BaTEeIbHOCTD
M3YYEHHUS XUMHH C YUYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH, JIOTUKU y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEHN 00y4JaromuXxcsi, OnpeAessieT BO3MOXHOCTU MpeaMeTa Ais
peanu3anuu TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbI Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs, a TAKXKe TPEOOBAHMIA K pe3yIbTaTaM OOYUCHHSI XUMUU
HAa YpOBHE IIeJIeM W3Yy4YeHUs TPEeAMETa W OCHOBHBIX BHIOB Y4YEOHO-TIO3HABATEIBLHON
NESTENIbHOCTH 00YyYaroIIerocs o OCBOCHUIO YU4eOHOTO COJIepiKaHusl.

3HaHUE XUMUH CITY>)KUT OCHOBOH 11 POPMHUPOBAHUS MUPOBO33PEHHUS 00YyUarOIIEerocs, ero
MPEJICTABICHUIA O MATEPUAIIBHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (DOPMHUPYEMbIE XUMHUEH
MPEICTABJICHHS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPUPOJIE, O MYTAX
pelieHus TI00albHBIX NPOoOJieM YCTOWYMBOTO Pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOI,
JHEPreTUUECKOH, MUIEBOI U SKOJIOTHYECKON 0e30MacHOCTH, MPOOIIEM 3paBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaJM3allid  BO3MOXKHOCTEH IS  caMOpa3BUTHS U (OPMHUPOBAHHS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMUPOBAHKME MBIIUICHUS U TBOPUECKHUX CIIOCOOHOCTEN 00ydaromumxcs,
HAaBBIKOB  HMX  CAMOCTOSITEIBHOM  yuyeOHOM  JEATENbHOCTH,  OKCHEPUMEHTAIBHBIX U
UCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KaK B TIIOBCEIHEBHOW KU3HM, TaK U B
npodecCuOHaNBEHOM NesTeNIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3TJI51/1a Ha €IMHCTBO MPUPOIBI U YETIOBEKA, SBJISETCSI OTBETCTBEHHBIM TAalloM B (POPMUPOBAHUHN
€CTECTBCHHO-HAYYHOU TPAMOTHOCTH O0YYaIOIIIXCS;

crocoOcTByeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUAM, K TPUPOAE, K UEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTHUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlaHHbIe HampaBJICHUsS B OOYYCHWHM XUMHUHU OOECIICYMBAIOTCS CHEIU(PUKON COICpIKaHUS
y4eOHOro TpeaMeTa, KOTOPBIH SBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTPaKeHHUEM
0a30BOI HAYKH XUMUU Ha ONPEIEIEHHOM dTarie € pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHHS OPHEHTUPOBAH HA OCBOCHHE
00yJarouMMuUCs CUCTEMbl TIEPBOHAYANIBHBIX MOHATUNA XUMHUHU, OCHOB HEOPTaHMUECKOM XUMUHU U
HEKOTOPBIX OTJAEIbHBIX 3HAUNMBIX IOHATHI OPTraHUYECKOU XUMUU.

CtpykTypa coaepaHus MPOrpaMMbl MO XUMHH c(hOpMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxona kK e€ usydyenuto. CopepikaHue CKIAAbIBACTCS U3 CUCTEMbl MOHITHI O XMMHUYECKOM
3JIEMEHTE W BEIIECTBE U CHUCTEMBbI MOHATHH O XuMUYecKod peakuuu. OO€ 3TU CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO NPUHIMILY ITOCIEI0BATEIbHOIO PAa3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MeneneeBa Kak OCHOBHOIO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;



— MPECTaBICHUH 00 JIEKTPOIUTHYECKOMN TUCCOIMAIINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEOBATEILHO OT OJHOTO YpPOBHSA K JPYromy,
BBIMOJHSAS (YHKIIUM OOBSICHEHUS W MPOTHO3MPOBAHHS CBOWMCTB, CTPOSHHUS M BO3MOXKHOCTEH
IPAKTUYECKOr0 IPUMEHEHUS U MOIYUYEHHS U3yUaeMbIX BEIECTB.

OcBoeHue mporpaMMbl MO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHCTEMHOM IpPUPOJIBI,
LEHHOCTHOTO OTHOLIEHUSI K HAyYHOMY 3HaHHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHue xumuun
OPOMCXOOUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knaccel» 1 «PuU3uKa. 7 KIaccy.

[Ipu u3yueHun XuMUM TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XUMUYECKOW HAyKHU Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KyJbTYpbl. 3ajaya y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XMMHUYECKUX 3HAHUN — BaXHEUIIMX ()AKTOB, MOHITHUH, 3aKOHOB U TEOPETHUYECKUX
MOJIO’KEHUHM, JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKu, B
NpUOOIIEHNH K HAyYHBIM METO/IaM MO3HAHUS IPU W3YYCHHUH BEIIECTB U XUMUYECKUX PEakluid, B
(hopMHpOBAaHMM W Pa3BUTHM [I03HABATEIbHBIX YMEHHMM M HMX NPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yu4eOHO-UCCIIE0BATEIIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMJI O€3011aCHOTO
oOpallieHus ¢ BelIeCTBaMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHMHM XUMUU HAa YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHHUE
npuoOpeny Takue 1ed, Kak:

— (hopMUpOBaHHME MHTEIIEKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPA30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HamnpaBJICHHOCTh OOYYEHHUS Ha CUCTEeMaTHYecKoe NpuoOlIieHne oOydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTENbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IIO3HaHUA,
(hopMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHrne YCIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIMMHUCS OTBITa
pPa3sHOOOPa3HOM JesTEeIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIINH), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE AJIs1 PA3IMUHBIX BUAOB JESITEIBHOCTH;

— ¢opmupoBanue o0mEeH PYHKIIMOHATBHONH U €CTECTBEHHO-HAYIHONW TPAMOTHOCTH, B TOM
yyclie YMEHUI OOBSCHATH M OLICHWBATDH SIBICHUS OKPY’KAIOLIEro MHpa, MCIONb3Yysl 3HAHUS U
OTBIT, TOJIyYCHHbIE TPU M3YUYEHUU XHUMHUHU, MPUMEHSATH HMX MpPH pEIIeHUH NpodlieM B
IIOBCEHEBHOM *KU3HU U TPYIOBOH NEATEIBHOCTH;

— (hopmupoBaHue y 00yHarOMUXCsl TYMaHUCTHYECKUX OTHOIICHWH, TOHUMaHHS [ICHHOCTH
XUMHYECKUX 3HAHWM JJi1 BBIPAOOTKM 3KOJOTHYECKH I€JIeco00pa3HOro MOBeNeHUs B OBITY U
TPYZIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMSI CBOErO 370POBbS M OKPY’KAIOIIEH NPUPOAHOU
Cpenpl;

— pa3BUTHE MOTUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npouiIs ¥ HAMIPaBICHHOCTH JANbHEUIIEro 00yUueHusl.

OO1miee 4nciIo 4acoB, OTBEACHHBIX I M3YYEHHUS XMMUU HA YPOBHE OCHOBHOT'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B Heziel0), B 9 kimacce — 68
4yacoB (2 yaca B HEZCIIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHauya/bHBIC XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Ponb XMMHM B KM3HU 4eloBeKa. XHMMHsS B CUCTeMe HayK. Tema u
BeulecTBa. dusnueckue cBOWCTBa BeEIECTB. ArperaTHoe cocTtosHue BemiecTB. IloHsrue o
MeTo/axX MOo3HaHus B XUMHUH. YucTeie BemecTBa U cmecu. CriocoObI pa3aesieHusi CMeCeil.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTbie U cin0KHbIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
TOCTOSTHCTBA cocTaBa BemecTB. OTHOCHTENbHASI aTOMHAsI Macca. OTHOCUTEbHAS MOJICKYJISIpHAS
Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemiectBa. Monb. MonsipHass macca. B3aumocBsi3b KOJNIMYECTBAa, MAacChl U
YHClia CTPYKTYPHBIX €HHHUIL BenlecTBa. Pacu€Tel mo opmynaM XUMHUYECKIX COCTUHEHUI.

dusznueckue M XUMHUYECKHE SIBICHUS. XUMHUYECKas peakmus ¥ e€ MpU3HAKUA. 3aKOH
COXpaHEHHS MacChl BEIIEeCTB. XumMuueckue ypaBHeHus. Knaccudukanus XxuMudeckux peakuui
(coenuHeHHUs, pa3IOKESHHs, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0H, MpaBWiIaMH paOOThl B JIAOOpATOPUH U TpUEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OpYIOBAaHUEM, HU3YUYCHHE U onucaHue (U3NYECKUX CBONCTB
00pa31i0B HEOPraHUIECKNX BEUIECTB, HaOMoieHne pu3ndecKuX (IIaBIeHNE BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIKE, KAIIEHUE U KOHJACHCALMS BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOMN) SIBJICHUH, HAOII0IeHNE
U ONHCAaHWE [PU3HAKOB IMPOTEKAHUA XUMHUYECKUX peakuuid (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEpHON KHUCIOTHI C XJIOPHIOM Oapus, paznoxkeHue ruapokcunaa menu (I11) mpu
HArpeBaHWU, B3auMOJCHCTBHE >keie3a ¢ pactBopoMm coinu meau (II), msydenwme cmocoOoB
paszeneHus CMeceil: C TOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BHIIAPUBAHUE, IUCTUIUIALINS,
xpomatorpadus, TMpoBeIeHHUE OYUCTKM TMOBAPEHHOM COJM, HaONIOJIEHHEe U OINHCaHue
pEe3yibTaTOB IMPOBEJACHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/1aHHE
MOJIeIeN MOJIEKYJI (IIApPOCTEPHKHEBBIX ).

Ba:kHelilue npeacTaBuTe 1M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kuciopom — 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxnaenue kuciopona B npupoze, Gpu3znyeckue 1 XMMHUYECKHe CBOMCTBA (PEaKIMKU TOPEHHS).
Oxkcunel. Ilpumenenue xkucnopoga. CrocoObl TONYyYEeHUS KHUCIOpOJda B JadopaTopuu U
MPOMBINUICHHOCTH. KpyroBopotr kuciopoaa B npupoje. O30H — aJmIOTPOIHAS MOAU(PUKAIUS
KHCIIOPOJaA.

TennoBoit 3¢hdekT XuUMHUYEeCKOW peakIiH, TEPMOXMMHYECKHE YpaBHEHHUS, 5K30- U
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yroib W METaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
napHUKOBOTO 3(pdekra, pazpylieHne 030HOBOTO CIIOSI.

Bomopon — »anemeHT M mpocroe BemecTBo. HaxoxkaeHune Boxopoga B INPUPOJE,
(u3nueckre U XMMUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI onydeHus. Kuciaotel u conu.

MounsipHbiii 00BEM ra30B. Pacd4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsie u
HEHACBIIICHHBIE PAacTBOpPBI. PacTBOpHMMOCTH BellecTB B Boje. MaccoBas 10 BeLIECTBAa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poiab pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boxabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJI.

Knaccudukanus wneopranmdeckux coenuHeHnid. Oxcuawl. Knaccuduxanus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoleoOpasyromue. HoMmenknatypa
okcu10B. U3nUecKre U XMMHUECKHE CBOICTBA OKcH0B. [loyueHne okcuaos.

OcuoBanmst. Kiaccudukarust OCHOBaHWM: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. @u3MYeCKHMe M XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHUM.

Kucnorsl. Knaccugukanus kucnor. Homenknatypa kucinor. @u3nueckue U XUMUYECKHE
cBoiicTBa KucaoT. Psag aktuBHoctu metamuioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenknatypa coseir. @uznueckue M XMMHUUYECKHE CBOMCTBa cojied. [lomyduenue
COJIEH.

I'enernueckas cBsA3b MEXKAY KilacCaMH HEOPTaHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpeEesIEHUue COJepKaHusl KUCIOpoJia B BO3yXe, MOIydYeHHe, coOupaHue,
pacmo3HaBaHHe M HM3yY€HHE CBOMCTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJACHUCTBUS BEILECTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHMS M MPEKpaILeHUs ropeHus (1okapa), 03HAaKOMJICHUE C
o0Opa3llaMu OKCHJIOB M OINHMCAaHUE HMX CBOWCTB, IOJIydeHHE, cOOMpaHue, paclo3HaBaHHE U
M3y4eHUEe CBOMCTB Boaoponaa (TopeHue), B3auMojeicTBue Bojopoaa ¢ okcugom memu (1)
(BO3MOKHO HCIOJIB30BaHUE BUAECOMATEPUAIOB), HAOMOIeHUE 00Pa3OB BEIIECTB KOJUYECTBOM
1 Monb, HccienoBaHUE OCOOEHHOCTEH PAcTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTBHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICMCTBHE BOJABI C MeTaJulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHAIIOB), MCCIEAOBaHUE OOpPAa3I[0B HEOPraHMYECKUX BELIECTB Pa3IMUHBIX KJIAcCOB,
HaOJr0/IeHue M3MEHEHMs OKpackd WHAMKATOPOB B pacTBOpax KUCIOT W LIeNoyel, u3ydyeHue
B3aumozeiictBust okcuga Meau (II) ¢ pacTBopom cepHOW KHCIOTHI, KHUCIOT C METajlaMH,
peaKuuii HEUTpalIM3alli, TMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

Ilepuoanyeckuin 3axkoH u Ilepuoanyeckass cucrema xumudeckux sjiaemenros JI. M.
MenpeneeBa. Ctpoenne aToMoB. XuMHYecKas cBA3b. OKUCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakumMu

[lepBeie MOMBITKM KJIacCU(UKAIMM XUMHYECKHX OdJeMeHTOB. [loHsATHe o rpymnmnax
CXOIHBIX 2JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENBHBIE METAIUIbI, TAJIOI€Hbl, HHEPTHBIE I'a3bl).
DJIeMEHTBI, KOTOpBIe 00pa3yIoT aM(pOoTepHbIE OKCUIBI i THIAPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepumoamdeckas cucrtemMa xumuueckux isnementoB J[. U.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [lepuogudeckoid CUCTEMBbI
xumuueckux dnemeHToB J[. M. Menneneesa. Ilepuonbt u rpynmbl. Du3nuecKuid CMBICH
HOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUO/A U IPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHbIX sanaep. MW3otombl. Onektponbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil CuCTeMbl
. N. MenpeneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTa II0 €ro IIOJIOKECHUIO B
[Tepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU W3MEHEHUS paJuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIIaM U EPUOIAM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKy U npakTuku. . 1. MenaeneeB — y4€HbIi U rpaKJaHNH.

Xumudaeckas CBSI3b. KoBanentnas (momnsipHas u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. loHHas CBs3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbr
OKHUCJICHUSI U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe OO0pa3lloB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THAPOKCHA
IMHKAa C pacTBOpaMu KUCIOT M IIEJIOYEl, IPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHi (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHNS).

Meswcnpeomemnuwie ceasu

Peanuzanus MexnpeaMETHBIX CBA3EH NMPU U3YYEHUH XUMHH B 8 KJ1acce OCYLIECTBISAETCS
yepe3 MCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK © TOHSATHH,
SIBJISTFOLIMXCSL CHCTEMHBIMU JIJI OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4dHBIM (pakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHalM3,  CHUHTE3,  KiacCUpUKalus,  MEPUOJUYHOCTh,  HAOIIOJEHUE,  HKCIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
pPaIuOaKTUBHOCTh, MOJIEKYJIa, JSJEKTPUYCCKUNM 3apsij, BEIIECTBO, TEJIO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKHUE BEIUYHMHBI, €TUHHUIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3BE351, CoHIIE.

buonorus: porocunres, npixanue, ouochepa.

l'eorpadusa: armocdepa, rugpochepa, MuHepanabl, TOpHbIE TMOPOJbI, TOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4eckasi peakius

[lepnonnueckuit 3axkoH. Ilepuogmueckas cucrema XuMH4Yeckux oayemeHtoB [l M.
MenaeneeBa. CtpoeHne aTtoMOB. 3aKOHOMEPHOCTM B M3MEHEHHWHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajausl, KaJIbLMS W HUX COCJUHEHUNH B COOTBETCTBUHU C
MOJIOKEHUEM FJIeMEHTOB B leproanyeckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUABl XUMUYECKON CBA3U. THMBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKOM PEMIETKH M BHJA XUMHYECKOU
CBSI3U.

Knaccudpukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHMHUYECKHUE CBOMCTBA
BEIIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKHX COCIUHEHHM, TeHETHYeCKas
CBSI3b HEOPTraHWYECKHUX BEILECTB.

Knaccudukanus XuMu4ecKuX peakluuid Mo pa3lIuyHbIM MPU3HAKaM (110 YHUCITY U COCTaBy
YYacTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QekTy, Mo H3MEHEHHIO CTEleHen
OKHCJICHUSI XUMHUYECKUX AJIEMEHTOB, MO OOpAaTHMOCTH, MO YYacTHIO Karajau3aropa). JK30- U
SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTe o ckopoctu xumuyeckoil peakuuu. [loHsTHe 006 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusx. [loHsTHE O TOMOIeHHBIX M TETepOreHHbIX peakuusx. [lonsarue o
karanuze. l[loHsTue o0 XuMHUYecKOM paBHOBecHH. @DakKTOPHI, BIHUSIONIME HA CKOPOCTh
XUMUYECKON PEAKLNHU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIONb30BaHUEM METO/1a AJIEKTPOHHOIO OallaHca.

Teopus 37€KTPOIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEINEKTPOauThl. KaTHoHsI,
aHUOHBL. MeXaHU3M JHMCCOLMALMM BEIIECTB C PA3IMYHBIMU BHJIAMU XUMHUYECKOW CBSI3U.
Crenenb auccounaruy. CUIbHbIE U CIIA0bIe SIEKTPOIIHUTEHI.

Peakuyu moHHoro obmeHa. YcnoBHsl MPOTEKAHUS PEAKIMM MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHble MOHHBIE ypaBHEHUs peakuuii. CBOWCTBA KHCIOT, OCHOBAaHUW M COJIEH B CBETE
NPEJCTaBICHU 00 JIEKTPONUTUYECKOW auccoruanuu. KadecTBeHHbIE peakIMy Ha HOHBL.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEIAMHM KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKHX BEIECTB —
METAIJIOB M HeMeTauioB (rpaduTa ¥ anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATPHS),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pEeaklUuu OT BO3JACHCTBHUS pa3iIMYHBIX
(hakTOpOB, HCCIIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIEcca IUCCOLMALNN
KHUCJIOT, MIeio4Yel W cojeil (BO3MOXKHO HCIIONIb30BAaHME BHUIEO MaTepuasoB), MPOBEACHUE
OTIBITOB, WIITIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKaHHs PeakIiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACNICHHE Tra3a, OOpa30BaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluid (FOpeHHe, peakUuuu pa3ioXKeHHs, COCIUHEHMS),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBI KAaYECTBEHHBIX pPEAKLUUNA Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMeTasibl M MX COeIUHEHUS

OOmiass xapakTepucThKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEepHbIE
crenieHn okucieHus. CtpoeHne U (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHYEeCKHUEe CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJCICTBHE C MeTaUlaMH, HEeMeTaJUIaMH,
miesnouamu).  Xsoposopopon. ConsiHass — KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBre xjiopa U XJIOpOBOAOPOJa Ha OPraHK3M uesoBeka. Baxueiue Xmopuiast
U UX HAXO0XJICHHE B IIPUPOJIE.

OO6mass xapaktepuctuka syneMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3MyecKhe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOITHBIE MOJU(HUKAIMKA KUCIOPOJA U Cepbl. XUMHUUECKHUE CBOICTBA
ceprl. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMHUYECKHe CBoWcTBa. OKCHIBI Cephl Kak
MPECTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3UYECKHEe MU XUMHYECKHE CBONCTBA
(oOmme Kak TpEACTaBUTENs Kiacca KHCIOT U crenupudeckue). XUMHUYECKHE PEaKInu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO crnoco0a MOoJdy4yeHUs cepHoW Kuciaotel. I[Ipumenenue
cepHoii kucinoThl. CoJii CepHOM KUCIOTHI, KAYEeCTBEHHAsI peakius Ha cynbdaT-noH. Haxoxnenue
ceppl M €€ COeOuHEHUW B HpUpofe. XHUMHYECKOE 3arpsA3HEHUE OKpPYXKAIIIEW Cpeabl
COCIMHEHUSIMH Cepbl (KHCIOTHBIC TOXAM, 3arpsA3HEHUE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLICHUS.

OO6mas xapaktepucTtuka 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble CTETMEHM OKHUCIEHHUA. A30T, paclpocTpaHeHHe B Tpupone, Qusuueckue u
XUMHYECKHe cBoricTBa. KpyroBopot azora B mpupojie. AMMUaK, ero pu3n4eckue 1 XUMHYECKUe
CBOWCTBA, MOJly4eHue u npuMenenue. Coinu aMMOHUS, UX (pU3HUYEcKre 1 XUMHYECKUE CBOMCTBA,
npumeHeHne. KauecTBeHHass peakuyss Ha MOHBI aMMOHUSA. A30THas KHCIOTa, €€ MOJy4YeHHE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak NpeACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). Mcnonb3oBaHUE HHUTPATOB U COJIEH aMMOHHS B KadyeCTBE MHUHEPATbHBIX



ynoopeHuit. XUMHUYECKOE 3arpsS3HEHUE OKPYXKAIOMICH Cpebl COSIMHEHUSIMH a30Ta (KUCIOTHBIS
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, amioTporHbie MOIUPUKAIIH
docdopa, dpuznueckue u xumuyeckue cpoictBa. Okeun gochopa (V) u docdopHas kuciora,
¢u3nueckue W XMMHUYECKHE CBOIcTBa, monydeHue. McmompzoBanue ¢ocdatoB B KauecTBe
MUHEPATBHBIX YI00PECHHIA.

OO6mas xapakrepuctuka 37eMeHTOB IVA-rpynnel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTETIEHU OKUCIICHHUS. YTJEepo/, aJllFIOTPOIIHbIE MOAU(DUKAIINY, pacIpOCTpaHEHHE B
npupojie, Gusnueckue U XUMUYECKHUe cBOMCTBa. Afcopouus. KpyroBopot yriepoaa B mpupoe.
Oxkcupasl yraepoaa, ux QU3NUYecKue U XUMHUYECKHE CBOMCTBA, ICWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOoOJIeMbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUIOTEe3a IN100aJbHOrO MOTEIUIEHHs KJIMMaTa, MapHUKOBBIM 3pQekT. YronpHas KucioTra U eé
conmu, X (pu3MUeckrue M XMMUYECKUE CBOICTBa, MoNydeHHe U npumeHeHue. KaudecTBeHHas
peakiusi Ha  KapOoHaT-uoHBI.  Vcmonp3oBaHWe  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIITIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSX yriepoia
(MeraHn, 9TaH, STWUJICH, AalleTWJIEH, S5TaHOJ, TJUUEPHUH, YKCyCcHas Kuciorta). lIpupoaHbie
UCTOYHUKHU YIIIEBOAOPOAOB (Yroib, MPHUPOIHBIMA Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeloBeKa. MarepuaibHOE €IUHCTBO
OpPraHMYECKUX M HEOPraHMUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usndyeckue MW XUMUYECKHE CBOICTBa, MOMyuYe€HHWE U TPUMEHEHUE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeacraBieHuss o0 okcuae kpemuaus (IV) u
KpeMHHEBOH KkucioTe. CHIIMKATHI, UX UCIOJIh30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BaxkHel e
CTpOUTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKJIO, LIeMEHT, OeToH, xene300eToH. I[Ipoliembl
0€301MacHOTO UCIOIH30BaHMS CTPOUTEIHHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
KayeCTBEHHBIX PEeaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPHU3HAKOB MX MPOTEKAHUS, OIbITHI,
oTpaxarue (GU3NYECKUe U XUMHUYECKHE CBOMCTBA TajJOreHOB W MX COCIUHEHHH (BO3MOXKHO
UCTIONB30BAaHUE BUJICOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUIOB (TallOTEHUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HAOMIOJEHHE Tporiecca OOyriauWBaHMsS  caxapa TMOJ  JICHCTBHUEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yYeHHUE XUMUYECKUX CBOMCTB pa30aBIECHHON CepHOMU
KHUCJIOTHI, TIPOBEJICHUE KAa4YeCTBEHHOUW peakiuu Ha cyib(paT-HOH W HAONOJEeHUE TMpH3HaKa eé
NPOTEKAHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMH a30Ta, (hocdopa W WX COeNMHEHHU
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX B (GOCHOPHBIX YI0OpEHUIA,
MoNlyueHue, coOupaHue, pacrmo3HaBaHHME M HW3Y4YCHHE CBONCTB aMMHaKa, MpPOBEACHUE
KAueCTBEHHBIX peakIuii Ha HOH aMMOHHUA U ¢GocaT-uOH M HU3YYCHHE MPHU3HAKOB HX
IPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KpUCTANIMYECKUX PEeHIETOK aaMmasa,
rpadura, ¢ynaepeHa, O3HAKOMIEHHE C TIPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTUBOTa3a, MOTyYeHUE, cOOUpaHue, paclo3HaBaHUe
U M3Y4YCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, NMPOBEJCHHE KAa4eCTBEHHBIX PEAKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl W H3Y4YEHHE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMJICHHE C NpPOAyKLIHEH
CHWJIMKATHOM MPOMBINIJICHHOCTH, PElICHHE KCIEePUMEHTANBHBIX 3a/1a4 1o TeMe «BaxHeilmue
HEMETAJLIIbI U UX COCTUHEHUS.



MeTaJJIbI M MX COeMHEHUS

OO0mast xapakTEepUCTHKAa XUMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBAaHUH WX
nojoxxeHus B [lepuoanueckoi cucteMe xumuueckux snemMentoB 1. . Menaeneesa u ctpoeHust
atroMoB. CTpoeHue MeTaIoB. MeTalyinueckas CBSI3b M METANIMYECKas KpHUCTaUIMYecKast
pemeéTKa. DIEKTPOXUMUYECKUM psAll HampshkeHud MeramwioB. Dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTayioB. OOIMe CrocOOb! MONMyYeHHs] MeTAIIOB. [IOHATHE O KOPPO3UU METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTab, YyTYyH, JIOPAUTIOMUHUN, OpOH32a) 1
WX MPUMEHEHHE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenoynble MeTaUIBL: TTOJIOKEHUE B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJeHHE B mnpupoae. PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCTUHCHUH.

[[lenoyHo3emMeNbHBIE METAUIBl MarHuii M KajlbLMi: mnoJioxkeHue B Ilepuoamueckoit
cucreme xumuyeckux anemeHToB [[. M. MeHneneeBa, CTpOEHHME HMX aTOMOB, HAaXOXICHUE B
npupojae. PU3NYeCcKue U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblusa. BaxkHedmme coeauHeHUs
KaJblusl (OKCHII, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Ipupojae. OPU3HUeCKHe U XUMHYECKHUE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUSA.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteMe xumuyeckux osnemenros JI. U.
MenaeneeBa, CTpOCHHE aTOMa, HaXO0XKAEHUE B Ipupoae. PU3NUeCKrue U XUMHYECKHE CBOMCTBA
xene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xenmesa (III), mx cocras, cBoicTBa U
MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3llaMi MeTalsIoOB M CIUJIaBOB, MX (U3UYECKUMHU CBOMCTBAMH,
U3Y4YEHUE pPEe3yJIbTAaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHUATIOB),
0COOEHHOCTEH B3aMMOJECHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoOIleCcCa TOPEHHs JKele3a B
KHCIIOpOJE  (BO3MOXXHO  HCIOJIb30BAaHWE  BUIACOMATEPHUANIOB), IPU3HAKOB  MNPOTEKaHUS
KAueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, KajblUs, aJlOMUHUS, IIUHKa, xene3a (II) u xeneza
(III), menu (1), HaGnroneHre U OMKMCAHME MPOLIECCOB OKPALIMBAHUS IUIAMEHM MOHAMH HaTpus,
KaJIisg ¥ KaJIblHs (BO3MOXKHO HCITOJIb30BAaHHUE BUICOMATEPUAIIOB), UCCIEIOBaHHE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJA aIFOMUHUS U THIPOKCU/A LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 MO
TeMe «BakHenime MeTalluIbl U UX COSTMHCHUS.

XuMus M OKpy:KamoLas cpeaa

BemectBa 1 maTepuanbl B TOBCEITHEBHOM JKM3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KaromIel cpebl (TpeeabHas 0MyCcTUMast KOHIIEHTpaIus
BemecTs, ganee — [1J1K). Poib xuMuu B perieHuH 3KOJIOTMYECKUX MPOOIIeM.

Xumuueckuit yIkcnepumenm:

M3y4eHHE 00pa3lioB MaTepuainoB (CTEKIIO, CIUIABbI METAJUIOB, TIOJMMEPHBIE MaTEPHAIIBI).

Meoswcnpeomemnnie ceasu

Peanuzanust MeXXnpeaMETHBIX CBA3€H MPU M3YYEHUHU XUMHUHU B 9 Kjlacce OCyIIECTBIIACTCS
yepe3 HCIHOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHSATUH, Tak U MOHSATHI,
SIBJISIFOLLIMXCS] CACTEMHBIMU /U1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.



OOme ecTecTBEHHO-HAy4HbIE IOHATHSA: HAay4HbIM (akT, TUmoresa, 3aKOH, TEOPHUS,
aHanmu3,  CHHTEe3,  Kiaccu(ukamusi,  MEePUOJUYHOCTh,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUaIIbI.

®dusnka: MaTepHs, aroM, OJIIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIHI,
pPaZMOAaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUYECKUH  3apsiyl, MPOBOJHUKH, MOJIYIPOBOIHHUKH,
JUJIEKTPUKY, (OTOAIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKass pemeTKa, CIUIaBbl, (PU3WYECKHE BEJIMYMHBI,
€IMHHIIBI U3MEPEHNUS, KOCMUYECKOE POCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MUKPOI3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, rumpochepa, MuHepanabl, TOpPHbIE TMOPOJbI, TOJE3HBIE
MICKOIIaeMBbI€, TOTUTMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe OOY4YEHHUsI XMMUHU B €UHCTBE YU€OHOH M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULHUOHHBIMU  POCCUHCKHMMHM  COLMOKYJIBTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MpaBUJIAMM U HOpPMaMH IOBEIEHUS U
CIOCOOCTBYIOT MpoOLIeccaM CaMOIIO3HAHMA, CAMOPA3BUTHUS M COLMAIM3ALNN 00YYarOIUXCS.

JIMYHOCTHBIE Ppe3yNIbTaThl OTPaXAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUN U paCUIMpPEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUUECKOMY M HAyUYHOMY
HACJIEAUIO, TOHMMAaHHUs 3HAYEHUS XMMHMYECKONM HayKu B J>KM3HM COBPEMEHHOro OOIlecTBa,
CHOCOOHOCTH BIIAJIETh TOCTOBEPHON MH(OpManuel o MepeoBbIX JTOCTUKEHUAX U OTKPBITHIX
MHUPOBON M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa 1 oOLIEeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

IIPEJCTaBICHU O COLMUAJIBHBIX HOPMax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OO0IIECTBEHHO II0JIE3HOM,
y4eOHOUCCIIEI0BATENBCKONW, TBOPYECKOM M JPYrMX BHJAX JA€ATEIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HONW COBMECTHOW JESATEILHOCTH MPHU BHINIOJHEHUH Y4eOHbIX, TO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMHYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO0 M B3aMMOIIOMOIIM B Ipoliecce 3TOW y4yeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJEHHME M TOCTYNKH CBOMX TOBAPHUIIEH C IO3UIUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHUPOBO33PEHUYECKUE  NPEICTABICHUSA O  BEIIECTBE UM  XMMHMUYECKOM  pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKH U COCTABIISIIOIIME OCHOBY MJIs
NOHMMAaHUS  CYIIHOCTH HAy4yHOW KapTMHbl MHpa, MpeICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS MPHUPOJBI, B3aMMOCBA3SAX YEJIOBEKA C IMPUPOJHOU CPENOH, O posn
XMMHHU B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA IIOJIy4YEHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXOoauMble JUIsi OOBSCHEHUS HaOJI0aeMbIX IPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
MH(QOPMALMOHHON M YUTATENbCKON KYJIBTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOH JUTEpaTypod, AOCTYNHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOyUYEHHIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHUI0, MIPOCKTHOM M HCCIIEN0BATEIbCKON IEATEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaNpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJibHEHIeM;

4) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3J0POBbIM 00pa3 JKWU3HU, OCO3HAHME IIOCIEACTBUH U HENPUATHE BPEIHBIX
IpUBbIUEK (YHOTpeOJIEHUsT aJKorojsi, HapKOTHKOB, KYpeHMs), HEOOXOAMMOCTU COOIOACHUS



npaBumi1 0€30MacHOCTH MpU OOpalleHMH ¢ XMMHYECKMMM BELIECTBAMU B OBITY M peabHOU
KU3HH;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTHUECKOMY H3YyYEHHI0 MPOPECCHil U TpyJa Pa3IMdHOro Poja, YBaXKEHHE K
TPyAy U pe3yjibTaTaM TPYJIOBOH JEATEIILHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMCHCHHS
NOpPEJMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP HWHAMBUAYAIBHOW TPACKTOPHUU
MPOJIOJDKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XHUMHH,
OOIIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHON NeITeIbHOCTH U
pa3BUTHSA HEOOXOUMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATHCS B IPO(HECCHOHATLHOM Cpeie;

6) 3K0J1I0TMYEeCKOT0 BOCTIUTAHMSI:

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJIC KaK NCTOYHUKY JKU3HH Ha 3eMiie,
OCHOBE ©€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOI0 M 0E30MacHOro oOpasa »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 370POBBIO,
OCO3HaHWE IIEHHOCTH COOJIFO/ICHUS MPaBUJI OE30ITaCHOTO MOBEACHUS TPU padOTe ¢ BEIIECTBAMH,
a TaKKe B CUTYAIHSX, YIPOKAIOIINUX 370POBBIO M KU3HHU JTFO/ICH;

CIIOCOOHOCTH TPHMEHSATHh 3HAHUS, IMOJydaeMble NPHU HM3YyYCHUH XHMHH, JUIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOMICH MPUPOAHON CPEIOil, sl TOBBIIICHHUS YPOBHS 9KOJIOTHYECKON
KYJBTYpPbI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH WX pelleHus
MIOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHS PYKOBOJICTBOBATHCS UM B
M03HABATEIIbHON, KOMMYHUKATUBHOM M COIIMAJILHOM ITPAKTHKE.

METAINPEJMETHBIE PE3YJIbTATbBI

B cocraBe MmeranpeIMeTHBIX pPe3yJbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHSs, MPUHIUIN, TUIOTE3a, (aKT, CHCTeMa,
MPOIIECC, IKCIICPUMEHT U JIPYroe.), KOTOPbIe HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
IIEJIOCTHOW HAyYHOW KapTUHE MHpa, U YHHBEpPCaTbHBbIC YUeOHBIC NEHCTBUs (MIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOPhIE O0ECIeUYHBAIOT (OPMUPOBAHWE TOTOBHOCTH K
CaMOCTOSITCIILHOMY TIAHHPOBAHHUIO M OCYIIECCTBICHHIO YICOHOM JIeATETbHOCTH.

IMo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE TeliCTBUS

ba3oBble Jornveckue aeiicTBUSA:

YMEHHSI UCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHHIA:
pPacKpeIBaTh CMBICT XHUMHUYCCKHX TIOHATHH (BBIIEISATH WX XapaKTepHBIC IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTUMH MOHSITHSIMH), UCIIOJIH30BATh MOHSATHUS JIJISI OOBSICHEHHS
OTICIbHBIX (DAaKTOB W SIBICHHH, BBIOMpATh OCHOBAHHMS M KPUTCPUHM I KJIACCH(PHUKAIINU
XUMHUYECKHUX BEIIECTB M XHMHUYCCKHUX PEaKIUi, YCTAHABINBATh MPUIMHHO-CIICICTBCHHBIC CBSI3U
MEXTy 00BEKTaMHU U3yYeHUs, CTPOUTH JIOTHYECKUE PacCykIeHUs (MHIYKTUBHBIC, IS TYKTHBHBIC,
10 aHAJIOTHH ), JAeJaTh BBIBOBI U 3aKIIOUCHHUS;

YMEHHE MPUMEHATh B MPOLECCE MO3HAHUS MOHATHS (IPEAMETHBIC M METANpPEJIMETHbIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJEIH, HCIOIb3yeMble B XHUMHH, MPeoOpa3oBBIBATH IUPOKO
PUMCHSCMbIC B XHMHH MOJICIIbHBIC MPEACTABICHUS — XUMHUYCCKHH 3HAK (CHMBOJI 3JICMCHTA),
XUMHAYeCcKass (GOopMysia M YpaBHEHHUE XHMHUYECKOH pEaklIuud — TMPH PEHICHUU Yy4eOHO-
MO3HABATEIbHBIX 337a4, C YyYETOM OTUX MOJCJIbHBIX MPEJACTABJICHUN BBISIBIATH W
XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHYCCKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIC CBSI3H U
NPOTHBOPEYHSI B U3y4aeMbIX MTPOIECCAX U SBICHUSX.

ba3oBble uccienoBareibCKue AeliCTBHSA:



YMEHHME HCIOJb30BaTh IOCTABJIECHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHMSA, a
TaKKe B KadecTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YUYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHE HaOII01aTh 32 X0/10M Mpoliecca, CAaMOCTOSTEILHO TPOTHO3UPOBATh €T0
pe3ynbTar, (HopMyIUpoBaTh OOOOMICHHS M BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIeI0BaHMs, COCTABIISITh OTYET O MPOJIEIaHHOM paboTe.

PaGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
¥ OpM MpeaCTaBICHHS, TOTYYaeMyI0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBbIE MocoOus, pecypchl UHTepHeTa), KpUTHUYECKU
OLICHHUBAThH MMPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE MPUMEHSATh Pa3IMuHble METObI U 3alpPOChl MPU MOUCKE U 0TOOpe nHbOopMaLUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /ISl BBIIOJHEHUSI yUEOHBIX U MO3HABATEIbHBIX 3a]a4
ONpeAeNEHHOr0 THIA, MPUOOPETEHUE OMbITa B O0JIACTH HCIHOJB30BaHUS HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUM, OBJIA/ICHUE KYyJIbTYpOH aKTUBHOI'O HCIIOJIb30BAHUS Pa3IMYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMaIbHYIO (OpMYy TNpeAcTaBICHUS
UHPOPMALIMK U HUTIOCTPHPOBATH pEIIaeMble 33/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOMHAIUSMUY;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B IpolEcce y4eOHOW M HCCIEeI0BaTEIbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaloLIeH IPUPOAHOMN CPEbl.

KomMyHnkaTHBHbBIE YHHBepcaibHble yueOHbIe 1eHCTBHUSA:

yMEHHUs 3aJlaBaTh BOIPOCHl (B XoJe auasora W (Wiau) JTUCKYCCHM) TIO CYIIECTBY
oOcyxmaeMoil TeMbl, (HOPMYIUPOBATh CBOM MPEJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIIATH NOJyUYEHHBIE PE3yJIbTAaThl T03HABATEIbHOMN AESITEIbHOCTH B YCTHBIX
U IIMCBMEHHBIX TEKCTaX; JeJaTh NPE3EHTAUHI0 pPE3YyJIbTATOB BBINOJIHEHUS XUMUYECKOIO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITa, JIAOOpaTOPHOW pPAabOTHI MO HCCIETOBAHHIO CBOWCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

yMEHHsI y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI MMO3HABaTEIbHON U
HCCJIEIOBATENBCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
OoOIIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyxJaeHHUs, 0OMEH MHEHHMSIMH, «MO3TOBbBIE
LITYPMBI», KOOPAUHALIMSA COBMECTHBIX JAEUCTBUM, ONPENEICHUE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBITMIOJTHEHHON pabOThI U IpyTHeE).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITEIBHO ONPEAENSATh eI ACSITEIbHOCTH, IJIAHUPOBAaTh, OCYLIECTBIATh,
KOHTPOJIUPOBaTh M NpU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESTEIbHOCTb, BBIOMPAThH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pelmIeHHsT y4YeOHBIX W IO3HABATEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WJIH KOPPEKTUPOBATh MNPEIJIOKEHHBIA AJITOPUTM JEWCTBUM INpHU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4ETOM TMOMYy4YeHHs] HOBBIX 3HAHMM 00 HM3y4yaeMbIX OOBEKTax —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IOJIyYEHHOTO pe3yJIbTaTa 3asiBICHHOM LEINIH,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUM.

IHPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO O005S3aTEIBHOIO COAEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHON pabouell MporpaMMoi, BBIIENISIOT: OCBOCHHBIC



o0yyaromyUMHUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMH, crenuduueckue s
NpeMETHOW 00acTH «XUMHUS», BUIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
HHTEpIIpETAINH, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX yU€OHBIX U HOBBIX CUTYaIUsX.

K koniy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

PacKphIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHI: aTOM, MOJIEKYyJa, XUMUYECKUN
QJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMeCh (OOHOpPOAHAs U
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAasT M MOJIEKYJISIpHas Macca,
KOJINYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0Js1 XHMHUYECKOTIO
JJIEMEHTa B COEAMHEHHM, MOJISIPHBIM OOBEM, OKCHI, KHUCIOTa, OCHOBAHUE, COJb,
3IIEKTPOOTPHULIATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peakius, Kiaccuduxanus
peakuuii: peakliui COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKUU 3aMELICHUs, PEaKIUU
0o0MeHa, 3K30- U HJIOTEPMHUUECCKHE PEaKINH, TEIUIOBOU 3P PEKT peakiuu, sapo aToma,
JIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, pajuyc aTomMa, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOoJIApHasi KOBAJIECHTHAsl CBSA3b, MOHHAsI CBSI3b, MOH, KAaTHUOH, aHHWOH,
pacTBOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTPAlKs) B PACTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHSATUH M NPUMEHATH 3TU
MOHSTHS [TPU ONMUCAHUM BELLIECTB U UX MPEBPAIICHUN;

UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBlIeHHS (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpeesATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHMSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy COEIMHEHMH 10 QopMynaM, BHJ XUMHUYECKOM CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpeiBaTh cMbica Ilepuonuueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPHPOBATH
NOHMMAaHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nojoxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOraipo;

ONMCHIBATH M XapakTepu3oBaTh TabinuyHyro @opmy [leproguueckoir cuctembl
XMMHUYECKHX 3JIEMEHTOB: pa3ivyaTh IMOHATUS «MJIaBHas moArpynna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», manble U OonblIMe NEPUOAbI, COOTHOCHUTH
0003HaueHHs, KOTOphle UMeroTcs B Tabmume «llepuoandeckas cucreMa XUMHYECKUX
anemeHToB J[. . MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripe/ieIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMpPOBaTh XMMUUYECKHE 3JIE€MEHThI, HEOPraHUYECKHE BELECTBA, XUMUYECKHE
peakuuu (IO YKMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUU BELIECTB, N0 TEIIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB Pa3IMYHbBIX
KJIaCCOB, NOJTBEp)KJas  ONWCAaHUE IMpPUMEpPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MTPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBUIX;
BBIUUCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOI'0 JIEMEHTa Mo (popMyJie COeTMHEHNs, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUUYECKOM peakLinu;



IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENIBHOCTH — aHAIN3 M CUHTE3,
cpaBHEeHHE, 0000IIEeHNE, CUCTEMATH3AIUIO, KIaCcCU(DHUKAINIO, BBISBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBS3€M — JJISI U3Yy4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHbIE  METOJbI  TO3HAaHUS  —  HAONIOJICHHE,  HW3MEpPEHHE,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEabHBIM U MBICICHHBIN);

CJeIOBaTh TMpaBUJaM IIOJIb30BAHUS XHMHYECKOW TMOCYyJ0H U  JIa0OpaTOpPHBIM
o0opysOoBaHHEM, a TaKXkKe IMpaBWIaM OOpAalleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUHUSMHU TIO BBHITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO TMOTYUYEHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONMPEAEIEHHON MAacCOBOM JI0JIEN pAaCTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEIOUEH U
KHUCJIOT C TIOMOIIBbIO MHIUKATOPOB (JITakMyC, peHon(TalenH, METUIIOPaHX U ApyTHe).

K konmy oOydenus B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Y 00YHYAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSITHI: XMMHUUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHMS, XMMHUYECKas peaKkuus, XUMHUYECKast
CBsI3b, TETNIOBOM d(PPEKT peakluu, MOJIb, MOJSPHBII 00BEM, PacTBOp, INMEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOTUTHYSCKAS IUCCOIMAINS, PEaKIMd HMOHHOTO OOMEHa,
KaTaqu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTUMBIC pPEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTPOmus, amMQpOTepHOCTh, XUMHUYECKass CBs3b
(koBajJieHTHasi, HMOHHAs, METAJUIMYEeCKas), KPUCTAUIMYECKass peuérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEeaKIuu, TMPeAeTbHO JOMyCTUMAs
koHnentpauus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHATHH W TPUMEHSTH JTH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XHMUYECKYI0 CHMBOJHMKY JJIsi COCTaBJeHHS (QOpMyJ BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XUMUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJICKHOCTh BEUIECTB K OMNPENEIEHHOMY
KJIACCy COCMMHEHUH 1o (QopMyliaM, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPraHWMYECKUX COCIUHEHMSIX, 3apsii HOHA MO0 XHUMHYECKOU
dbopmyre, xapakTep Cpelsl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAJUIMYECKOM peIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica lleproanyeckoro 3akona JI. MI. MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh Tabnuunyo dGopmy [leprogundeckoit
CHUCTEMbl XMUMHUYECKHX OHJIEMEHTOB: pa3juyaTh MOHATHUS «rJlaBHas noarpymma (A-
rpynma)» u «mnobounas noxarpynma (b-rpynma)», Mameie u OOJBIIME TIEPHOIBI,
COOTHOCUTh O00O3HAuYEHUS, KOTOpblE HMEIOTCS B MEPHOJUYECKON Tabiuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsi Aapa, o0IIee YUCI0 SJIESKTPOHOB U PACTIPEICIICHHE UX 10 JICKTPOHHBIM CIIOSM),
OOBACHATH OONIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJIEMEHTOB W HX
COEIMHEHUH B IMpeesax MajbIX IIEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;



KJaccu(UIMPOBaTh XMMUUYECKHE JIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKHE
peakuuu (IO YMCIIy M COCTaBy YYacTBYIOLIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
3 QeKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCICHUS XMMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOLIMEe M cHelu(UUecKre XUMHYECKHE CBOICTBa
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPHKAAsl ONIUCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTaBJISITh YPABHEHHUSI SJICKTPOJIUTUUECKON JUCCOUMALIMU KUCIIOT, HIEJI0YEH U COJIEH,
MIOJIHBIE U COKpALIEHHbIE YPAaBHEHUS pPeaKIMii HOHHOIO OOMEHa, YpaBHEHUS peaklnid,
HNOJTBEPXKJAIOIIMX  CYLIECTBOBAaHHE TI'E€HETHMUYECKOW CBS3M MEXIY BeElIEeCTBAMU
Pa3INYHbBIX KJIACCOB;

PacKphIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX PpEaKIUil MOCPeICTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCa ITHX Peakiuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHMSI, BO3MOXHOCTU
NPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMUAYECKOTO JIeMeHTa 10 (popMyIie COeTUHEHNUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHNIO XUMHUUECKON PEaKIIHH;

coOnroAarh MpaBWia [OJb30BAaHUS XMMHUYECKOM MOCyloll u  J1abopaTOpHBIM
o0OpyI0BaHHEM, a TaKKe IIpaBUia OOpAIlEHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 10 BBIIOJHEHHUIO J1Ta0OPATOPHBIX XUMHUECKUX OIBITOB IO MOIY4YEHHUIO
U cOOMpaHHUIO Tra3000pa3HBIX BEIIECTB (aMMHUAaKa U yIIIEKHCIIOro rasa);

NPOBOJUTH PEAKLMH, TMOATBEP)KIAIOIINE KAYECTBEHHBIH COCTAaB Pa3IMUHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM IyTEM XJOPHI-, OpoMHI-, MOAMI-, KapOoHat-, docdart-,
CHIIMKAT-, Cynb(paT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILIECTB;
IPUMEHATH OCHOBHBIE ONEpPAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHME, O00O0OIIEHHEe, CHCTEMAaTU3alLUIO, BBIABICHUE PUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUI1 M3Y4YEHHUsS CBOMCTB BEILECTB U XMMHMUYECKHUX DEAKIMM, €CTECTBEHHO-
Hay4YHble METOABl T[O3HaHWA — HaOJIoleHWe, U3MEepeHue, MOICIUPOBAHHUE,
SKCIIEPUMEHT (PEabHbIA U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 9acoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
/| ¥ TeM NPorpamMmmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchbl
Pasznea 1. IlepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' PAKTUYECKOI https://m.edsoo.ru/7f41837¢
JIeSTEIIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMnuueckue 15 1 bu6mmoreka [{OK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro no paznemy 20
Pa3nes 2. BakHelimne npeacTaBuTeI M HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnnorexa [JOK
’ [HousaTue 06 oKCuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o g 1 bubnnoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 | 1 bu6mmoreka [{OK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub 1IOK
HOJInOTEKA
2.4 HEOPraHUYEeCKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢
CcoeIMHEHU I
Hroro no paszneny 30
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Paznen 3. Ilepuoguyeckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emenToB /. U. Menaeneena.

CTpOEHI/Ie aTOMOB. XMMHYeCKaA cBsA3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuu

[lepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
3.1 XUMHYECKHUX dJIEMEHTOB JI. 7
N. MenaeneeBa. CTpoeHue
aToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

XuUMH4YECKasd CBA3b.

19 OKHCITUTEITBHO- g ) bubmnoreka [IOK
' BOCCTaHOBHTEILHEIE https://m.edsoo.ru/7f41837¢c
peaKIuu
bubmnoreka [IOK
4 15
TOTO 1O pasaery https://m.edsoo.ru/7f41837¢
b K
Pe3epBHOE Bpems 3 mommorexa 110

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIJMYECTBO YACOB

I10 ITPOT'PAMME 08 . .
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9 KJIACC

KoanuyecTBO 4acos

JIEKTPOHHbBIE
Ne HaumenoBanue pa3aesion Kontponsusre | TIpaKTHueckue (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkuu
[ToBTOpeHwue u yriayoneHue
1.1 3HAaHUW OCHOBHBIX Pa3jeiioB 5 1 bubmorexa HOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAS
1.3 rcconnanys. XuMUIeCcKue 8 1 1 bubmorexa HOK
’ A HHATHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemerasluibl U MX coeIMHEHMSI
OO6mas XxapaKTepucTUKa
2.1 XI/IMI/I‘-ICCKII/)IX aneI:)MeHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO0mas XxapakTepucTuKa
57 XAMHUYECKHX DJIEMCHTOB 6 bubmuoreka [JOK
. VIA-rpynnsl. Cepa u e https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mras xapakTepucTuka
bu6mmoreka [{OK
2.3 XUMHYECKHUX 3JIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

https://m.edsoo.ru/7f41a636
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U UX COCANHCHUA

OO1m1as xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB

bubmuoreka [JOK

2.4 8
IVA-rpynnel. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pasaeny 25
Paznen 3. Metasiibl M UX COeIMHEHUS
bubmuoreka [JOK
A i 4
3 (Obmpte CROHCTEA MeTaTAOoB https://m.edsoo.ru/7f41a636
39 Baxnelinme MeTamibl U X 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a2636
Nroro no pazaeny 20
Pa3nes 4. Xumus u okpy:kapomas cpeaa
41 BemectBa u Mmarepuansl B 3 bubnuorexa [JOK
' JKU3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME
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INIOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThl
pecypcsbl
| [Ipenmer xumuu. Posb xumuu B 1 bubmuorexa [JOK
JKU3HHU JeJIoBeKa. Teja U BelmecTBa https://m.edsoo.ru/ff0d210c¢
5 ITonsiTue 0 MeTOIaX MO3HAHUS B ) bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuna
3 paboTHI B 1abOpPaTOPUU U IPUEMBI 1 bu6nuoreka [IOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrteie BemecTBa 1 cMecu. CriocoObl | bu6mmoreka [JOK
paszesieHus: cMecein https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckast padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [TOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COMM)»
bubnunoreka [JOK
6 ATto oJe 1
TOMPLIT MOJIERYIH https://m.edsoo.ru/ff0d2a6¢
. XUMHUYECKHe FJIEMEHTHI. 3HAKH | bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cl0XKHbBIE BELIECTBA 1 bubmmorexa [TOK
p HI https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50
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3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 Xumunueckas Gpopmyna. BaieHTHOCTh
(bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubnuoreka [JOK
3JICMEHTA B COeIMHEHUU https://m.edsoo.ru/ff0d350c
13 KosmuecTtBo BermecTBa. MoJib. bubmnorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®u3nYecKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u ycioBUs MPOTEKAHUS bu6muoteka [IOK
XUMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brerancnenus konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUn
Knaccudukanus XumMuaeckux
18 €aKIHil (COeIUHEHUs, Pa3I0KEHUS Bubmmorexa [IOK
peaiht A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBbIN-
19 sHuukioneauct. O6o0eHNE 1 bubmorexa [OK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3alrs 3HaHUI
20 KonTponsnas pabora Nel no Teme bu6mmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusznueckue U XMMHUYECKHE CBOIICTBA

22 KHCJIOPOJa (peaKIuu OKUCICHUS bubmmorexa LHOK
poa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
CrniocoOsblI MoTy4eHHs KHUCIOpOo/ia B
23 71a60paToOpUU U MPOMBIIUIEHHOCTH Bubnmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ pexT xumuueckon
24 PEaKIINH, TIOHSATHE O but6mmoreka [{IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKLUAX
TommBo (HedTh, yroias U METaH).
25 3a ;{3He1§1/1e(11;03 yxa CHOCOObI ()3r0 buomorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
PEeOTBPALICHUS
[IpakTuyeckas padora Ne 3 o reme
26 «ITomydenne u cobupanue bubmiorexa LIOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY
7 Bonopon — aneMeHT u mpocToe bubnuoreka IIOK
BelecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKrue 1 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
Bosiopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTax U CO
TATHE O KHCJOTAx H COIIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuyeckas padora Ne 4 o reme
bubnuoreka [IOK
31 «ITomyuenue u cobupanue Bo0poOIa,

W3yYEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4£42
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MounsipHbiii 00BEM ra3oB. 3aKOH

bubnuorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus 00bEMa, KOJIMUECTBA
33 BEI[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK O0BEMY
Boruncnenus 00EMOB ra3oB 1o
34 YPABHEHUIO pEaKlM1 Ha OCHOBE Bubmmorexa [IOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 0OBEMHBIX OTHOIIICHUH Ta30B
35 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 HackllieHHbIE 1 HEHACHIIIICHHBIC bubmuoreka [JOK
pactBOpbl. MaccoBasi J0Jisl BEIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
13 «IIpuroroBnenue pacTBOpPOB ¢ bu6mmoreka [JOK
OnpeAcNIEHHON MacCOBOM J101EN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA
19 Kontponbnas pabota N2 o teme bubnuorexa [JOK
«Kucnopox. Bonopoa. Boga» https://m.edso0.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuduKanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yenue u XuMHUYECKHUE CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHMsI: COCTaB, KiIaccuuKarms, bubnuoreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka IIOK
OCHOBaHMU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxars, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyuyenue u XxuMu4yeckue cBOWCTBa bubmuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOébII) oI q)eHH;I XHMHquKHe Bubmmorexa [IOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktrueckas padota Ne 6. Pemenne
47 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6muoteka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN
43 ['eneTnueckas CBSI3b MEXIY KJIacCaMHu bubmmoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o00ImIeHre U CUCTEMAaTH3AIIHS bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KontponbHas pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX Bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
[TepBbie MOMBITKU KJIaCCU(PUKALIUU
but6mmoreka [IOK
51 XUMUYECKUX A11eMeHTOB. [loHsATHE 0
https://m.edsoo.ru/00ad9ffa
IPYIax CXOJHBIX AJIE€MEHTOB
[Tepronnueckuii 3aKOH 1
5 [Tepuonnueckas cuctema bubmuoreka [JOK

XUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

but6mmoreka [IOK

>3 Teprozbl, rpymkl, MOATPYITHI https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I0YCK
55 aToOMOB 3JieMeHTOB [leproanueckoi bubnnorexa LIOK
https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA IO €T0 MOJIOKECHHIO B bubmmoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [1. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, M1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PeseprubIil ypok. O6001ICHNE 1
58 CI/ICTEMaTI/IBZIi)I/ISI 3HaHI/II;u / bubmorexa [OK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Kontponbhas padota Ne4 o teme
59 «Crtpoenue atoMa. XuMHUYECKast bubnuotexa [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHas pabora
60 DIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka [JOK
61 Vonsas Xuuieckas cessp https://m.edsoo.ru/00adac34
2 KoBanentnas nossipHasi XuMudecKkas bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

63 KoBanentnas venomnspHas | bubnmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Crenexs oxmcierus ! httr)s://m.edsogru/OOadae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIIbHBIC | bubmmorexa [JOK
peakuun https://m.edsoo.ru/00adb076
bubnuorexa [JOK
66 OKuCIUTeN 1 BOCCTAHOBUTEIIN 1 bt s://m.edsocl)l.ru/OOadb076
PesepBHeiit ypok. O6o01IeHuEe U
67 CHUCTeMaTH3aIlvs 3HaHUH 110 TEMe ) bubnuorexa [JOK
«Ctpoenne atoMa. XuMHU4YecKast https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepBuelit ypok. O6o0meHue u ) bu6muoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne aTa ndpoBblie
Tema ypoka KonTpoabubie | IlpakTHueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcbl
[Ieproanueckuii 3aK0H.
| [lepnonuueckas cucrema | bubnuorexa [IOK
XUMHYECKHX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59¢
Meupeneena
3aKOHOMEPHOCTH B
) M3MECHEHUHU CBOICTB | bu6mmoreka [JOK
XUMHUYECKHUX DIJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6mmoreka [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPTaHUYECKUX BEIIECTB
Buasl xumudeckoii cBs3U U
4 TUIIBI KPUCTAJUINYSCKUX 1 bubmorexa HOK
. p https://m.edsoo.ru/00adbac6
pemeéToK
KonTtponbnas padora Nel mo
teme «IloBTOpenue u
5 yrayOieHue 3HaHu| | 1
OCHOBHBIX pa3/esioB Kypca 8
KJaccay
Knaccudukanus xuMuaeckux
6 €aKIUil O pa3INUYHBIM 1 bubmorexa LOK
p P https://m.edsoo.ru/00adbcb0
MpU3HAKaM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[TonsaTHe 0 ckopocTn
XUMHYECKON PEaKIUU.

bub6nuoreka IIOK

! [ToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
reTepOTeHHBIX PEaKIUIX
IlonsiTHE 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,

g BIIMSIIOIINE HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON peaKIuu U https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHS

9 OKHCITUTEITBHO- bu6morexa [JOK
BOCCTAaHOBUTEJIbHbIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTUYECKON

10 nucconnanui. CUibHBIE U bubmmorera [JOK

https://m.edsoo.ru/00adcd68
ci1a0ble AMEKTPOJIUTHI

11 HoHHbIE ypaBHEHMS peakuui Bubmmorexa LIOK

https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT
Y OCHOBAaHUM B CBETE
12 MPEICTABICHUI 00 bubmorexa [IOK

. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIACCOIMAITAN
XHMHYECKHE CBOMCTBA CoIel

13 B CBETE MPECTAaBICHUNA 00 bubnuorexa LIOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
JIACCOIMAITAN

14 [TonsiTue o ruaponuse conen bubmmorexa [IOK

https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubmuoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

cUCTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

bubnuoreka [{OK

16 «Pemerme https://m.edsoo.ru/00addbfa
HKCTIEPUMEHTANBHBIX 3a1a9»
KoHnTtponbnas padora Ne2 mo

17 TeMe «DJIEKTPOIUTHYECKAS bu6nuorexa [IOK
nucconyanusg. XuMHUIECKUe https://m.edsoo.ru/00addecO
pEeaKIu B paCTBOPAX»
OO6mias xapakTepucTuka

18 rajoreHoB. XMMHUUYECKHE brbmorexa OK

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

CBOMCTBA Ha MpUMEpPE XJIopa
XmopoBogopoa. ComnsiHas

19 KHCJIOTa, XUMHYECKHUE bub6mnoreka [IOK
CBOICTBA, MOJYYCHHE, https://m.edsoo.ru/00ade104
NpUMEHEHUE
[Ipaktrueckas padora Ne 2 o

20 teme «Ilomydyenue conssHon bubnmoreka [JOK
KHUCIIOTBI, U3yYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust no ypaBHeHUSIM

21 XUMHUUYECKHUX PEaKLUi, eciiu bubnuorexa LIOK
OJH U3 PEAreHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE

2 OO01mas xapakTepuCcTHKa bubnunorexa [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATOTponHbIE MOI[I/I(bI/IKaI_II/II/.I. Bu6morexa LOK

23 cepsl. HaxoxaeHue cepsl 1 e€

COEIMHEHUH B IPUPOJIE.

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XHUMHUYECKUE CBOMCTBA CEPBI

CepoBomopo1, CTpOeHHeE,

24 du3uueckre 1 XUMUYECKHUE Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepsl. CepHas

25 KUCIIOTa, GU3NYECKUE U bu6nuorexa [IOK
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUYECKUE peaKiuu,

JIeXKaIIe B OCHOBE
HPOMBIIIJIEHHOTO CcI10c00a
26 MOJTYYEHUST CEPHOM KUCIOTHI bubmorexa HOK
y P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaroIIe Cpeabl
COCTMHEHUSIMU CEPBI

7 Beruncnienue maccoBol 101U bubmuorexa [JOK
BBIXOJa MPOAYKTa peaKknu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka
37eMeHTOB VA-rpynnsl. A30T,

28 ACIIPOCTPAHEHUE B IPUPOE bubmorexa LOK
pactipoctp PHPOAC, https://m.edsoo.ru/00adeca6
duznyecKkue 1 XUMUIECKHE
CBOICTBA
AmMMmuak, ero pusnyeckue u

29 XUMHUYECKHE CBOMCTBA bubmmorera [TOK

’ https://m.edsoo.ru/00adf004
MOJTy4YeHue U MPUMEHEHHE
[IpakTuueckas padora Ne 3 o
bu6mmorexa [JOK
30 teMe «llonmyyenne ammuaka,

M3yYEHHUE €ro CBONCTBY»

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A3oTHas KACHIO0TAa, €€

31 bu3nYecKue 1 XUMHICCKUE bubmmorexa LHOK
. https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE

1 MUHEPATBHBIX YI00OPEHUH. bubmumorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYXKaroIiei cpebl
COETMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V)

1 u ¢pocdopHas KUCIoTa, bu6mmorexa [IOK
bu3nYecKue 1 XUMHIECKUE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHHE
Hcnons3oBanue pochaTos B

34 KayecTBE MUHEPAIbHbIX bubnuorexa [IOK
yaoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpensl pochaTamu
Yraepona, pacnpocTpaHeHUE B

35 Hpnpgae, g)mnlr){eCKEIe u bubmmorexa [IOK

. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraeposa, ux
¢u3nueckre 1 XUMUYECKHUE
36 CBOICTBa. DKOJIOTNYECKUE bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoxa (IV)
N bubmuoreka [IOK
37 YTOMBHAA KHCIIOTA 1 €€ COMH https://m.edsoo.ru/00ae006¢
18 [IpaxTuyeckas padora Ne 4 o bubnuoreka LIOK

teme "llonyyenue

https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YTJIIEKUCIIOrO rasa.
KauecTBenHas peakius Ha
KapOoHaT-uoH"

[TepBoHauanbHBIC TOHATHS 00

19 bubmuoreka [JOK
OPTaHMYECKHUX BEIIECTBAX KakK
P B https://m.edsoo.ru/00ae054¢
0 COCIMHEHUAX yTIepo/ia
40 K . bubmuoreka [JOK
€MHHH U €r0 COCTUHCHUS
p https://m.edsoo.ru/00ae080a
[IpaxTuyeckas padota Ne 5.
Pemenne
41 bubmuoreka [JOK
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110
p N https://m.edsoo.ru/00ae0bf2
TeMe «Bakaeimme
HEMETAJIBI U UX COCAUHEHUS
KontponbHas pabora Ne3 1o
4 p B Up bubmuoreka [{OK
Teme «BaxkHeimme
https://m.edsoo.ru/00ae0el8
HEMETaJUTBl U UX COCAUHCHHUS
OO01mas xapakTepuCcTHKa
XUMHYECKUX JIEMEHTOB —
MeTauIoB. MeTaminueckast
43 bubmuoreka [{OK
CBSI3b M METAJTMYECKas
. https://m.edsoo.ru/00ael103e
KpUCTaJUTHYECKasi peméTka.
dusnyeckue CBOMCTBA
METaJIIoB
XHUMHUYECKHE CBOICTBA
44 METAaJIIOB. bu6mmoreka [JOK
DIEKTPOXUMUICCKUAN PSITT https://m.edsoo.ru/00ael156
HaIpsHKeHUH METAIIOB
45 OO61mue criocoOb! MOTy4YeHUS bu6mmoreka [JOK

meTautoB. CIutaBel.

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Brruncnenus no ypaBHEHHUSAM
XMMHMYECKHUX PEAKLHH, ECIIH
OJIMH U3 PEareHTOB COACPKUT
IIPUMECU

[TonsTHE 0 KOppO3UNK

bu6mmorexa [JOK

46 METAJIJIOB https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 Wenorsie MeTanIEL httos://m.edsoj)_.[ru/Oan14b2
43 OKcubl U THIPOKCUIBI bubnunoreka [JOK
HATPUSA U KAJIUS https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMeNbHBIE METAILIBI bu6nuoreka [IOK
— KaJIbIIUH U MarHuil https://m.edsoo.ru/00ae15e8
50 Baxnelimme coeuHEHNS bu6morexa [JOK
KaJIbLUS https://m.edsoo.ru/00ael5e8
51 O06o006meHue u ]
cUcTeMaTu3aIus 3HaHU I
5 JKécTKoCTh BOJIBI M CIIOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 1o
53 TeMme "JKECTKOCTh BOJBI U buGnnorexa [IOK
. " https://m.edsoo.ru/00aclae8
METO/IbI €€ yCTpaHEHHUSI
54 AJTOMIUEI bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBa bubnuorexa [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso httos://m.edsoj)_.[ru/Oan1d86
57 Okcubl, TUIPOKCUIBI U COJIH bubnmorexa [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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xenesa (II) u xenesza (I1I)

https://m.edsoo.ru/00ae35e6

O06o061IEHNE U

58 .
cucTeMaTu3aius 3HaHUI
[TpaxTuueckas padota Ne 7.
Pemienue
59 SKCHEPUMEHTAIIbHBIX 33124 110 Bubmmorexa [IOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BaxkHeiine MeTamisl 1
WX COCIUHEHUS
Boluucienus no ypaBHEHUSIM
XUMUYECKUX PEAKLUHU, ECIH
OJIMH U3 PEAreHTOB JaH B
60 I/I36BITK61:;/IJ'II/I COLEPIKUT bubnmorexa [IOK
P https://m.edsoo.ru/00ael1750
puMecH. BeranciieHus
MaCCOBOM JI0JI BBIXOJA
MPOJIyKTa PEaKInuu
61 Ob6o061eHne u
cUcTeMaTu3aius 3HaHUI
KonTtponbnas padora Ne4 mo
62 Teme «BaxkHeilme MeTamibl 1
UX COECIUHEHUS
BemecrBa u matepuaisl B
63 IIOBCEIHEBHOM KU3HU buGmnorexa [IOK
https://m.edsoo.ru/00ae3£50
YyeJloBeKa
64 XUMHUYECKOE 3arpsi3HEHNE bubnunorexa [JOK
OKpYXaroIIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHun bubmuotexa [JOK
9KOJIOTUYECKUX MTPOoOIieM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001eHme bubnuorexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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U CUCTEMAaTHU3alus 3HAHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHelit ypok. O6o0meHme 1 bubnnorexa [JOK
U cUCTeMaTu3alis 3HaHuH! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600611eHNE | bubnuorexa [JOK
U CUCTEMAaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemMble MpeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

ITo Teme: «IlepBoHaYanbHBIE XUMHUECKUE TIOHITHUSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHH: aToMm,
MOJIEKYJIa, XUMHUYECKUH JIIEMEHT, NPOCTOE BEIIEeCTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAas W HEOJHOPOJHAs), BaJECHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJIIpHas Macca, MaccoBas J0JI1 XHMHUYECKOTrO
JJIEeMEHTa B COCJAMHEHUHU, MOJISIPHBIM O0BEM, XMUMHUECKas peaKilus,
KIacCU(pUKANUSA  PEAKIUil:  peakuud  COCOUHCHHS,  PEaKIUu
pa3noXKeHUs, peaklUud 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
IHIOTEPMHUUYECKUE PEAKIMH, TETUIOBOW 3(P(EKT peakiuu, pacTBop,

MaccoBasi 10Jig BelecTBa (MPOLIEHTHAs KOHIICHTPAIlHs) B pacTBOPE

1.2

HWIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH H

MNPUMCHATH 3TU MOHATHSA IPU OITMCAaHUH BCIICCTB U UX HpeBpameHHﬁ

1.3

UCMOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (OopMyT

BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUMA MacCChblI BC€IICCTB,
IOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA, 3daKOHa

ABorazapo

1.5

OIPCACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCIUMHCHHUAX

1.6

KJacCuUIUPOBATh XHUMHUYECKHE peakiuuu (M0 YHCIy M COCTaBy

YUYaCTBYIOUIMX B PEaKIIH BEUIECTB, 0 TEIIIOBOMY dPQEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJISIDHYHO MacCChI

BCIIECTB




1.8

BBIYHCIISATH MAacCOBYIO JOJI0 XMMHYECKOIO 3JEMEHTa Mo (popmyse

COEIMHEHMUS,

1.9

BBIYUCIIAITE MACCOBYHO NOJIFO BEIIECTBA B paCTBOPC

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIE METOJbl TIO3HAHUS — HAOIIOJICHUE,
W3MEPEHHE,  MOJCIUPOBAHUE,  OKCHEPUMEHT  (peayibHBIA |

MBICJICHHBIN )

[To Teme: «BaxkHeilmme npeacTaBUTENIN HEOPTaHUUYECKUX BEIIECTBY»

2.1

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHun,

KHCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OMPEACIIATE NPHUHAMJIC)KHOCTL BCIHICCTB K OHpeIleJ'IéHHOMy KJ1accy

COeMHEHMI 1o popMysiaM

23

KJIaCCU(PUITUPOBATH HEOPTAHUYECKUE BEIIECTBA
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XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBbIX KJIACCOB, MOATBEP)KIas OIMCAaHUE IPUMEPAMHU

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKIINI

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'o COCTaBa, BO3MOXHOCTH IIPOTCKAaHUA XHMUUYCCKHX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

cJIeJ0BaThb npaBujiamM II0JIb30BAaHU XUMHUYECKOUI HOCyI[Oﬁ )41
abopaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE MPaBHJIaM OOpaIICHHS C
BCHICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
1a00PaTOPHBIX XMUMHUYECKHUX OIBITOB MO MOJYYEHHUI0 M COOMpaHUIO
ra3o000pa3HbIX BEIIeCTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHHIO
pacTBOpOB € ONpPEeACNIEHHOM MacCOBOWM JOJIEM pPacTBOPEHHOTO
BCIICCTBA, IINIAHUPOBATL U IMPOBOAUTHL XUMHUYCCKUC SKCIICPUMCHTHI 110
pacmo3HaBaHUIO PAaCTBOPOB IIeJloued W KUCIOT C IOMOIIbIO

WH/IUKATOPOB (JIakKMYC, (heHONIPTaNeHH, METUIIOPAHXK U APYTHE)

2.7

IIpOBOAUTD paC‘léTBI 110 YpaBHCHHIO XUMHUYECKOH pcakuuu

Ilo Tteme: «llepmoguueckuit 3akoH u llepumomgmueckas cucrema
xumudeckux snementoB JI. M. MengeneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBsi3b. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC peaKuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: AIpO aTOMa,
ANEKTPOHHBIA CJOH aroma, aTroMHas OpOWTalb, pPaIUyC aroMma,

XUMHUYCCKas CBiA3b, IMOJLIpHAsA W HCIOJIPHAA KOBAJICHTHASA CBA3b,




QJICKTPOOTPULATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIaCCU(PUIIUPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy llepuonnyeckoii
CHUCTEMBbl XMMHYECKUX DJJIEMEHTOB: pa3NyaTh TMOHATHUS «TrJaBHas
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noarpynmna (Arpymma)» u  «mnobouyHas mnoxarpymma (brpymma)y,
«MaJIble» U «OOJIBIINE)» MEPUOIBI
packpeiBaTh cMbich llepmoamueckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPUPOBATh TOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XMMHUYECKHUX DJJIEMEHTOB OT HUX TNoJIokeHus B Ilepuoamueckoit
cucreme
COOTHOCUTh  O0O3HAuYeHUs, KOTOpble HMMEITCS B  Taliuie
«ITepnognueckas cucreMa XUMHYECKUX 3JIEMEHTOB JL.H.
3.5 MeHnneneeBa» € YHUCIOBBIMU XAPAKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIee YHCIo
AJIEKTPOHOB U PACIPEICIICHNUE UX TI0 AJICKTPOHHBIM CJIOSIM)
16 OTIpENIEATh  CTETCHh  OKUCIEHWS  DJIEMEHTOB B OMHApHBIX
' COEIMHEHUSIX
37 OTpEeAeNATh BHUA XHMHYECKOH CBs3UM (KOBaJeHTHAas W HOHHas) B
‘ HEOPTraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
NpoBePSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yjabTarta

1

Ilo Teme: «BeH_IeCTBO H XUMHNYCCKaA pCaKI A

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHSITHH: pacTBOp,
QJIEKTPOJIMUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS JUCCOLUAIINSA,
peakii MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PABHOBECHE,
oOpaTumbie u HeoOpaTUMbIe peaxuuuy,
OKHCITUTEITbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTEITb,
BOCCTAHOBHTENIb, OKHCIIEHHE M BOCCTAaHOBJICHHE, aJUIOTPOIHA,
aM(OTepHOCTh,  XUMHUYECKas CBS3b  (KOBaJCHTHas, HMOHHAas,

MCTaJIJII/I‘ICCKaSI), KpucTaJllIn4CCKasa peméTKa, CIINIaBbl, CKOpPOCTb




XUMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHUUA H

MNPUMCHATDH 5TU MMOHATHS IIPU OITMCAHUH BCHICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHUS DJIEKTPOJUTHUECKOW IUCCOLMALUN KHCIIOT,
LIEJI0YEH M COJIEH, IOJHBIE M COKPAIIEHHBIC YPAaBHEHMS pEaKIUil

HOHHOTrO OOMeHa

1.4

pacKpbhIiBaTh CYIIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ

OCPCACTBOM COCTABJICHUSA 3JICKTPOHHOTO OanaHca 3TUX peaKuHﬁ

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON peakLuu

Ilo temam: «HemeTamnel U HX coeauHEHHUS» U «MeTalllbl U HX

COCOAUHCHU A

2.1

XapaKTepU30BaTh (OMUCKHIBATh) 00IIKE U CTIEIIU(UIECKUE XUMUUECKIE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIas OMUCAHHE
MpUMepaMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKI_lI/Iﬁ

2.2

COCTaBJIAITh YPABHCHUA peaKL{I/Iﬁ, IMOATBCPKAAOINUX CYHICCTBOBAHUC

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

23

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTEKAHHUA XHUMHYCCKUX HpeBpaH.[eHPIfI B Pa3JIMYHBIX

YCIOBUAX
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cJIeJ0BaThb IpaBujiaMm II0JIb30BAaHUS XUMHUYECKOU HOC}’I[OfI )41
a0opaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE IMpPaBHJIaM OOpAIICHHS C
BCIICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHIO U COOMpPaHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO ra3a)

2.5

NPOBOJUTH PpEAKIUH, MOATBEPXKAAIOUINE KAYeCTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: pPACIO3HABATH ONBITHBIM IYyTEM XJIOPHU-,
Opomuza, wuonupa, Kapbonar, ¢docdar, cunukar, cyuabdar,
THIIPOKCUIMOHBI, KaTHOHBI aMMOHHWS, WOHBI H3yYCHHBIX METAIIJIOB,

NPUCYTCTBYIOIIXUEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «Xumus u OKpYyzKarolas cpecaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMuueckux nouaruit: [IJIK

BCIUICCTBA, KOPPO3Hd MCTAJIJIOB

32

INPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM JACATCIIBHOCTH —




aHaJIM3 MW CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3AIHUIO,
BBISIBJICHHE MPUYMHHO-CICJACTBEHHBIX CBS3eM — [UISI  M3Y4YCHUS
CBOI\/’ICTB BCIIIECCTB U XHUMHNYCCKHUX peaKHHfI; CCTCCTBGHHOHaquBIe
METO/IbI TO3HAaHUS — HaONIOEHUE, W3MEpPEHUe, MOJEIHPOBAHUE,

9KCIIEPUMEHT (PEajbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenver xumun. Ponb XUMHUM B JKU3HH 4YeJOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

ITousrue o MCTOAaX MO3HAHUA B XUMHH. YwucTteie BEIICCTBA U CMCCH. Cnoco0n1

pas3aeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA. ATOMHO-MOJ’IGKYJ'IHPHOG YUCHUC

1.4

Xumuuaeckasi ¢popmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHocHUTEeNbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca. MaccoBas 1011 XUMUYECKOTO 3JIeMEHTa

B COCAMHCHNU

1.5

KonnuectBo BemectBa. Monb. MonsipHass Macca. B3auMocCBs3b KOJIMUYECTBA,
Macchl M 4YMCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHUX COCIMHECHUM

1.6

dusnuecKkue U XUMUYECKUE ABJICHHUSA. XUMUYECKas peakuus U €€ NPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHUs. Knaccupukanus

XUMHYECKHUX PeaKIHii (COeTUHEHMS, pa3I0KEHUs, 3aMEIIeHUs, 0OMEHA)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYI0H, C IPaBUIIaAMU
pabotel B maboparopuum © TpuéMaMu oOpamieHuss ¢ Jab0paTOpHBIM
000pyIOBaHHEM, HW3yYE€HHUE W OIUCaHHe (PUIUYECKUX CBOKMCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOmoneHue (u3nueckux (IUIaBJICHHE BOCKA,
TasHUE JIbJIa, paCTHPAHHUE caxapa B CTYIKE, KUIICHUE M KOHACHCAIHs BOJBI) U
XUMHYECKUX  (TOpeHHME  CBEYM, [pOKAJIMBAaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHCJIOTOW) SIBJICHUH, HAONIOJICHHNE W ONKMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaknuid (pa3joxkeHwe caxapa,
B3aUMOJICHICTBHE CEPHOW KHCJIOTBI C XJOPHIOM Oapusi, pa3ioKeHUE
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJIEHCTBUE XKelle3a C paCTBOPOM

com meau(Il), nyuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




(buIbTpOBaHUE, BBIMAPUBAHKE, MUCTUIUIALMS, Xpomarorpadus), MpoBeIcHUE
OUYMCTKU MOBAPEHHOU COJIM, HAOMIOICHUE U OMUCAHKE PE3YIbTATOB MPOBEACHUS
OIbITa, WUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHsI MacChl, CO3JlaHUE MoJielel

MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxmneiue IpeaAcCTaBUTCIUM HCOPIraHNMYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3neMeHT M IpocToe
BemiecTBo. HaxoxkneHue Kuciopona B MpUpone, GU3NYECKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenune kuciaopoga. CrocoObt
NOJYYECHUsI KHUCIOpoJa B JIaOOpaTOpUH W MPOMBINUIEHHOCTH. KpyroBopor

Kkucaoposa B nmpupojie. O30H — aquioTpornHas MoauduKanus KUCIopoia

2.2

TennoBoii 3G HeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHHS, IK30-
1 SHAOTCPMHUUCCKHUEC PCAKIINH. Tonnuso: YToJib U MCTaH. 3anH3HeHI/IC BO3/11yXa,

yCUJICHHE MTapHUKOBOTO 3¢ (deKTa, pa3pyIieHrne 030HOBOTO CII0sI
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Bozmopon — anemMeHT u mpoctoe BeriecTBO. HaxokieHHe BOAOpoaa B MPHPOIE,
Gu3MYecKue W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TONYYCHUS.

Kucnots! u conu

24

MounspHbiii 00BEM ra3oB. Pacy€Tbl N0 XMMUYECKUM ypaBHEHUSAM

2.5

®usnyeckue CcBoWMcTBA BOAbl. Boga kak pactBoputTenb. PacTBOpBI.
HacplieHHble 1 HEHACBILIEHHBIE PAacTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ns8 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupozie M B KU3HU uyenoBeka. Kpyrosopor
BOABl B IpupoJe. 3arpsA3HEHHEe NpUpOAHBIX BoA. OxpaHa M OYMCTKA

IMPHUPOIHBIX BOJ

2.6

Knaccugukamus Heopranumveckux coenuHeHuit. Oxcuapl. Knaccugukarus
OKCHJIOB: cojieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEepHBIC) W
HeconeoOpasyrone. HoMmeHknarypa okcumoB. Pu3ndecknue M XUMHUECKUE

CBOMCTBA OKCUIOB. [lomyuenue okcunos

2.7

OcnoBanms. Knaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHkatypa ocHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHuil. [lomyyenre ocCHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkiarypa kucior. dusmdeckue u
XUMHUYECKHE CBoucTBa KHUCHIOT. Psan aktuBHOCcTH MeramiaoB H.H. Bbekerosa.

HOJ'Iy‘{eHI/IC KHUCJIOT

2.9

Comu. Homenknatypa coneil. @u3nueckue U XUMUYECKHUE CBOMCTBA COJIECH.

[Tonyuenune coneit




2.10

I'eneTmyeckas CBA3b MCXKAY Ki1aCCaMU HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XWMHMYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpENEICHUE  COACpKaAHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U H3y4EHUE
CBOICTB KHCJIOpOJa, HAOIIOEHNE B3aUMOAECUCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3liaMu OKCHUJIOB M OIHCAHHE UX CBOMCTB, IMOJy4YeHUE, COOMpaHue,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojieiicTBue
Bozopoaa ¢ okcuaoMm Mmenu(Il) (Bo3aMOXKHO UCTIOIB30BAHKME BHICOMATEPUATIOB),
HaOroleHue 00pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBaHUE
OCOOCHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHONM MAaCCOBOM JOJEH pacTBOPEHHOIO
BELIECTBAa, B3aWMOJAEWCTBUE BOJbI C MeTallaMd (HaTpUEeM M KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJCOMATEpUANIOB), OINPEAEICHUE PACTBOPOB
KUCJIOT W IIEJOYEed C IOMOIIBI0 HHJMKATOPOB, HCCIEJOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIoYeH, H3ydeHHE
B3auMmojieiictBua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT €
METaJUIAMM, PEaKLUN HEUTpaIU3alliy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBOpa COJM, pEUICHHE
AKCIEPUMEHTAIbHBIX 3a/1ay 1o TeMe «BaxHelmme kiacchl HEOPTaHUYECKUX

COECIUHEHUN

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaAKIINN

3.1

[lepBble TOMBITKM KJIacCU(PHUKAUU XUMUYECKUX 3i1eMeHTOB. IloHsaTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE M IEIOYHO3EMENBHBIE METAJUIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCUABI U TUAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMuyeckux aemeHTos (.M.
Meneneesa. Kopotkonepuoanas u JUIMHHOTIEPHOHAS (bopMbl
Ilepuoauueckot cucrembl xuMuueckux anemeHtoB J[.M. Menneneesa.
Ilepumonbl u rpynnsl. PU3HUECKUMI CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA

3.3

Crtpoenue atomMoB. CoctaB aToMHbIX sanep. Mzotombl. Dnekrponsl. CTpoeHHe

DIIEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XHUMHYECKHX JIIEMEHTOB




Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 10 €ro MonoxeHuro B [lepuoanueckoii cucreme [[.1. Menneneesa

3.4

3aKOHOMEPHOCTU M3MEHEHHsI paauyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TIpynmaM M MEepUOIAM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BuUTUA Hayku W npakTuku. .M. MeHneneeB — y4€HbIl U

I'paXKaaHHH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (moisipHass M HEMOJSpHAas) CBA3b.

DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBSI3b

3.6

Creneup okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCakuu. Hpoueccm

OKHCJICHHS B BoccTaHOBIeHUA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE O0pa3loB BEIECTB METALUIOB U
HEMETAJJIOB, B3aWMOJEHUCTBHUE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCJIOT H
niesiouei, MpoBEACHUE OMbBITOB, WUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-

BOCCTAaHOBHUTCIIbHBIX pCaKI_II/Iﬁ (FOpCHI/IC, pCaKkuu pa3jioKCHUs, COCIII/IHCHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo n xumuueckas peakuus. [lopropenue

1.1

[Iepuonnueckuit 3akoH. Ilepruoauyeckas cuctema XuMu4eckux snemeHTos JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEpPBbIX TPEX MEPUOAOB, Kalus, KalbIUsi MU UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHne BemlecTBa: BHJAbl XUMHYECKOH CBsI3U. THIBI KPHUCTAUIMYECKUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa XUMHUYecKol cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYeCKUX
BEILIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K  PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX  COCIMHEHMHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4ecKuxX peakiuii Mo pa3IudHbIM MIpU3HaKaM (110 YHCITy U
COCTaBy YYacCTBYIOLIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY 3(PQexTy, Mo

N3MCHEHMIO CTCIICHEH OKMCICHUS XHMHYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




M0 y4YacTHIO Karajaum3aTopa). OJK30- ©  JIHJAOTEPMUYECKHUE  PEaKIIuH,

TCPMOXUMHNYCCKUC YPABHCHUS. Ilonsatue o CKOpPOCTH XUMHUYECKOH pcakuuu

1.4

ITonsatue 00 O6paTI/IMbIX u H606paTI/IMHX XUMHUYCCKUX PCAKIUAX. ITonsTHE O
TOMOI'CHHBIX M I'€TCPOIrCHHLIX PCAKIHAX. IlonsiTHE 0 XMMHYECKOM PaBHOBCCHHU.
(DaKTOpLI, BJIMAIOINHUEC Ha CKOPOCTb XUMHUUYECKOM p€akuun H II0JIOKCHUC

XUMHYCCKOI'O0 paBHOBECUA

1.5

OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIMA C HCIOJb30BAHHEM METOJA

QJICKTPOHHOTI'O OajnaHca

1.6

Teopust 3JIEKTPOJIUTHYECKON JUCCOIUALMM. DIJIEKTPOJIHUTHI U HEIJICKTPOJIHUTHI.
Karnonsl, aHnoHsl. MexaHu3M QUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMHU
xumuueckoi cBszu. Ctenenb quccounanuu. CUibHbIE U cllaOble SJIEKTPOIUTHI.
Peakuum MoHHOTO OOMeHa. YCIOBHS NMPOTEKaHMUS PEaKIUid MOHHOTO oOMeHa,
MOJHBIE W COKpalI€HHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W COJNel B CBeTE NPEACTABICHUH 00 3SICKTPOTUTHUYECKOU

nuccounanuu. KauectBeHHbIe peakuny Ha MOHBI. [[oHATHE 0 THApPOIU3E Coieit

1.7

XUMH4eCcKuit OKCIICPUMCHT. O3HAKOMIJICHUE C MOJACIIAMU KPHCTATINIMYCCKUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHBIX (DaKTOPOB;
WCCIIEZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIIMN  KHUCTIOT, IIEeNo4Ye © coleil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peaKInii MOHHOTO oOMeHa (00pa3oBaHMEe OCajKa, BhIACICHUE ra3a,
o0Opa3oBaHHE BOJbl); OMNbBITOB, WUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX peaKIMii (TOpeHHE, PEaKIUu PA3JI0KEHUS, COCIUHEHUs);
pacrno3HaBaHHE HEOPTAHWYECKUX BEIICCTB C MOMOIIBIO0 KaYeCTBEHHBIX peaKIni

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannel 1 ux coeIMHEHUS

2.1

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHne u (u3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOICTBa Ha IpUMeEpe XJopa
(B3auMozelicTBHE € MeTaljlaMd, HEMETaJulaMH{, LiejodaMu). XJIOPOBOAOPOA.

Consanas KHCJI0Ta, XUMHNYCCKHUC CBOﬁCTBa, IMMOJIYYCHHUC, IPUMCHCHHC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uesOBEeKa. BakHenme XJIOpuabsl U UX

Hax0JICHUE B PUPOJIE

2.2

OO6mass xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbBIE CTETIeHN OKucieHus. CTpoeHne u (pu3nyeckue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPOMHBIE MOAU(PHUKAIIUU
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOPOMA, CTPOCHHE,
¢busznueckue M XUMHUYECKHME CBOMCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIOOB. CepHasl KHCJIOTa, (1)I/I3I/IIICCKI/IG 1 XAMHYECKHE CBOICTBa
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U creruduueckue). XuMHUUeCKHe
peakuuu, JeXalue B OCHOBE IPOMBILIUIEHHOTO crnoco0a MOIy4YeHHUs] CepHOMU
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynb(ar-uoH. HaxoxaeHue cepel U €€ COCIMHEHUH B MPUPOJE. XUMHUYICCKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COeIMHEHUSIMU cepbl (KUCIOTHBIE JTOK[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIIOCOOBI €0 MPeI0TBPAIICHHS
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OOmast xapaktepucTuka 3y1eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢usnveckue 1 XUMU4eckue cBoicTBa. KpyroBopor asora B npupozae. AMMHUAK,
ero ¢u3nM4eckue W XMMUYECKHE CBOICTBa, mojydyeHue W npumeHenue. Conn
aMMOHMS, HX (u3nyeckue ¥ XHMHUYECKHE CBOICTBA, IpPHMEHEHHE.
KauecTBeHHast peakius Ha MOHBI aMMOHUA. A30THas KUCIJIOTA, €€ IOJyYEHHE,
¢usnyeckue W XMMHYECKHE CBOicTBa (0OIIME Kak TIpeACcTaBUTENs Kiacca
KUCJIOT U cnenuduueckue). Mcrnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBe MHHEPAIBHBIX yI00peHui. XUMHUYECKOe 3arpsi3HEHHE OKpY Karomien
cpelbl COeTMHEHNUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsI3HEHUE BO3lyXa, IOYBBI

1 BOJIOEMOB)

24

®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckrue U XUMUYECKHUE
ceorictBa. Oxcun dochopa(V) u docdopHas kucnora, Qundeckue wu
XMMUYECKHe CBOMCTBa, mosydeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBbHBIX YI00peHHI

2.5

O6mas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoO€HHOCTH CTpOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHHUS. YTIJIepon, aJuIOTPOIIHBIE
MoAu(UKAIMK, PACIpPOCTPAHEHUE B TPUPOJE, (PU3MUECKHE M XUMUYECKHE
cBoiicTBa. Azncop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
ux (bmnqecm/le U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHG Ha JXUBBIC OPraHU3MBI,

MOJIYUCHHUEC U IIPUMCHCHUC. OKOJIOTHYECKHE HpO6JIeMBI, CBA3aHHBIC C OKCHUJIOM




yriepona(lV); rumote3a rino0aqbHOTO TMOTEIUICHHUS KIMMAaTa, NapHUKOBBIN
a¢dekr. YrompHas KucioTa U e€ coilu, uX (GU3NYECKUE U XUMUYECKUE
CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[TepBoHauaNbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJIMHCHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, AalleTUJEH, STaHOJ, IJIHIEPUH, YKCyCHas
kuciora). MIx cocraB u xumuyeckoe cTtpoeHue. llonstue o Ouomornyecku
BaKHBIX BEILIECTBAX: XHpax, OeNKax, yrieBoJax — U HUX POJIU B KHU3IHU
yeoBeka. MarepuaabHOE €JUHCTBO OPraHMYECKMX U HEOPTaHMYECKHUX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue H XHMHYCCKHE CBOWCTBA, IIOJYYCHHE U
npumenenne. CoenuHeHuss KpemMHHUS B mpupone. OOmme mpencraBieHus 00
okcuae kpemuus(IV) u kpemaueBoii kuciaore. CHUIIMKATBI, UX UCIOJIb30BaHUE B
OBITY, METUITMHE, MPOMBIIIICHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. IIpobiembr OGe3omacHOTro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHCJIOTBI; MPOBEICHUE KAYECTBEHHBIX PEAKIUMU HA XJIOPH]I-
WOHBI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTPaKaIOIINE
(u3nyeckre 1 XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEAMHEHHH (BO3MOKHO
UCTOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0pas3laMu XJIOPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl W €€ COeAMHEHUSIMHU
(BO3MOXKHO HCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHHE Tpolecca
oOyrauBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3yYeHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KaueCTBEHHOW peakuuu Ha cyibpaT-uoH U HaOmoJeHWe mpu3Haka eé
MPOTEKaHUs; O3HAKOMIIEHHE C (PU3NUYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEIMHEHUIN (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), O0Opa3lamMu
a30THBIX U (ocHOPHBIX yA0OpEHUH; TOTyYeHue, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KAauyeCTBEHHBIX pEakIuil Ha HOH
aMMOHUSI U (QocdaT-uOH M U3yuyeHHE TPU3HAKOB HX MPOTEKaHMS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO
WCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTAIUTMYECKUX
pemérok anMasa, rpaduta, (¢QyJIepeHa; O3HAKOMJIEHHE C TIPOLECCOM

ancop6u1/11/1 paCTBopéHHBIX BCIICCTB aKTUBHPOBAHHBIM yTJ'IéM n YCTpOﬁCTBOM




IIPOTHBOra3a; IOJy4eHUe, coOMpaHHe, pacllo3HaBaHUE M H3Y4YEHHE CBOICTB
YIJIEKHCIIOrO Ta3a; IPOBEJCHHE KaueCTBEHHBIX peakiuii Ha KapOoHaT- u
CWJIMKAT-UOHBbl M H3yYEHUE TPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEN CHIMKATHON IPOMBIIUIEHHOCTH; PELIEHUE SKCIEPUMEHTAJIbHBIX

3aj1a4 110 TeMe «BakHenie HeMeTauIbl U UX COEIUHEHUI

MeTtamisl 1 uX COCIUHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoid cucteMe xXuMHuecKux odnementoB J[.M.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaIIOB. MeTajinyeckas CBsi3b U
METAJUTMYECKass ~ KpUCTAUTMYeCKass pemiérka. DJECKTPOXUMHYCCKUH s

HaIpsHKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaysioB. OOIue crocoObl NOTydYeHUs
MeTa/uioB. [loHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIIIEHHOCTH
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lenouynsle MeTayuibl: nosiokeHue B Ilepuoamyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJIE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAauIOB U HX

COeTUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblMi:  TOJIO)KEHUE B
[Tepuonnueckon cucreme xuMmuueckux 3neMeHToB JI.11. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJIe€HWEe B npupone. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
Marfusi M Kanplus. BaxHeiimme coeanHEeHUs KanblUs (OKCHUI, THIPOKCHI,

conu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmoMmuHMiL: TonoxkeHue B llepuonmyeckoll cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aroMma; HaxXOXACHUE B mpupozae. Puznueckue u
XAMHAYECKHAE CBOMCTBA aIFOMUHMSI. AM(OTEpHBIE CBOINCTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenue B [lepuoandeckoi cucreme xumudeckux snemeHToB J[.M.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXKJeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu xkenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAaJUIOB U CILIABOB,

X (U3MYECKMMH CBOMCTBAMM; H3Yy4YEHHUE PE3yJIbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO WCITOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBUS  OKCHJA KalbllUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAJIOB); HMCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpEHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCHOJIb30BAaHUE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKaHHUS KAUYCCTBEHHBIX PEaKIUii Ha MOHBI
(Marnusi, xanplus, amroMuHHs, nuHka, xeneza(ll) m sxemeza(Ill), memu(Il);
HaAOJIIOJICHUE W ONHMCAaHUE MPOIECCOB OKpANTMBAaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss W Kanblug ~ (BO3MOXKHO — HCIIOJNB30BaHHE  BHJIEOMATEPHANIOB);
HCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THJAPOKCHIA ATIOMUHUS W THIPOKCHIA
[IMHKA; pelIeHHe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHeiime Metasibl 1

HUX COCIUHCHUA»

XHMHMS U OKpyKarolas cpena

4.1

HoBeie maTepuanbl U TexHOnoruu. BemecTtBa U maTepuainbl B IMOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XuMHUs U 370poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momolip Npu XUMHUYECKUX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxatomiei cpeasl [1/IK. Posb XuMuM B pemieHUH 3KOJIOTMYECKUX MPOOIEM.
[IpupomHble MCTOYHUKH YTJIEBOJAOPOJOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),

MPOAYKTHI UX NEPepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKUMN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTCpHraJIOB (CTeKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEPUaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEIMETHBIM pPe3yJIbTaTaM
0a30BOro0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O II03HABa€MOCTHU SIBJIEHUI MpUPOAbI, MOHUMAHUE OOBEKTHBHOMU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOMIeH KyJbTyphl M NPAKTHYECKOU
NESTEeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAHHEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaxX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN JUIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHON NEITEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCSI pacCMaTpUBATh
XUMUIO Kak cepy cBoelt Oyayiieit mpodecCuOHaIbHON NesITeIbHOCTH
U CJeNaTh OCO3HAHHBIM BBIOOP XMMMU KakK MPO(UIBHOrO MpeaMeTa

IIpU [IEPEX0/Ie Ha YPOBEHb CPEIHET0 00IIEero o0pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPUMCHATH

CUCTCEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHMIINE XWMHUUYECKHE TIOHATHS: XHUMHUYCCKUU DJICMCHT, aTOM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsT CMEChb, OTHOCHTEJIbHBIE AaTOMHas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSPHAas Macca, MOJSPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPemHssi), XUMUYECKas
peaklus, peaklMu COEIUHEHMs, pPEaKLUUM Ppa3I0oKeHHs, peaKkLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(dexT peakumu, 5K30- U
9HJIOTEPMHUYECKHE pEeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIro
AIIEMEHTA B COEIMHEHUH, MAaCCOBAast I0JISl M IPOLICHTHAS KOHLIEHTPALIUS

BEIIECTBA B paCTBOPE, AApPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHasd




opbutanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTb, IOJIIPHAS U HEMOJISIpHAs
KOBQJIEGHTHAsE  CBSI3b, MOHHAas  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTaJUIMYecKasi pemérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISIpHasl), UOH, KAaTUOH, aHMOH, SJIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOTUTHYECKAsT  JIUCCOLMAIMSA, peaklMd HOHHOro OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUM,  OKUCIUTENb U
BOCCTAHOBHTENIb, OKHCIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peaKluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABEI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHHU: 3aKOH COXPAaHCHHUSA MAacCCHI,
HepI/IO,Z[I/I‘leCKI/Iﬁ 3aKOH Z[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTaJIPO
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TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpHs

BHGKTpOHHTquCKOﬁ Jucconmanmumn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM 4HCIe MMHEpaJbHbIE YHAOOpEHHs, MeETaulbl M CIUIaBbI,
NPOAYKTHl TIEpepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yriasi, mpupoaHOro rasza, He()TH) B OBITY, CEJILCKOM XO3iHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIsS. OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIIOBCKa W OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUC HHTCIPUPOBATH XHUMUUCCKHUEC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB
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HaJM4KMe OMbITa paboThl C PA3NMUYHBIMU MCTOYHMKAMU WHMOpMaIuu
Mo XUMUU (Hay4yHass U HAYYHO-TIOMYJIApHAs JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEMIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTUYECKOM  MPUMEHEHHUH U YMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHUA y‘-Ie6H0-H03HaBaTeJIBHLIX 3aaad

BJIa,Z[eHI/IC OCHOBaMH TIOHSATHMHOTO arrapara U CHMBOJIMYCCKOTO

A3bIKA XUMHH 1JIsI COCTABJICHUS (i)OpMYJ'I HEOPTraHNUYCCKUX BCIICCTB,




YpaBHEHUM  XUMHUYECKHMX  pPEakIMd; OCHOBAMM  XHUMHYECKOM

HoMeHK1aTypsl (IUPAC u TpuBnaibHOi)

YMeHue 0OBSACHATH CBSI3b MOJIOKEHHs dNeMeHTa B [lepuonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sAapa, oOlee Yucio
AIIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX nepruoa0B, Kajlnd U KaJIbILHA

[lpencraBnenue 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOICTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aTtoma, 3JEeKTPOOTPULIATENIbHOCTH),
OPOCTBIX U CJIOXKHBIX BEIIECTB OT IOJOXKEHHUS JJIEMEHTOB B
[lepmonuueckoii cucremMe (B MajiblXx IEpUOJax M IJIaBHBIX

MOJArPYyNNax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne kinaccupuupoBaTh:

7.1

XUMHWYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaearh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsAal

HOHa

8.2

BUJ XMUMHMYECKOH CBA3M M THUN KPUCTAJUIMYECKOH CTPYKTyphl B

COCAUMHCHUAX

8.3

XapaKTCp CpCabl B BOAHLIX paCTBOpAX BCIUICCTB (KI/ICJ'IOT, OCHOBaHI/II\/'I)

8.4

OKHUCJIHUTCIIb U BOCCTaAHOBHUTCIIb

YMeHue XapaKTCpHU30BaTb (1)I/ISI/I‘ICCKI/I€ 1 XMMHYECKHE CBOMCTBA:

9.1

IOPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOAOPOA, rpaduT, anamas,
KpeMHUH, a30T, docdop, cepa, XJIOp, HATPUH, KW, MarHHi,

KaJIBIIMHA, aJTFOMHHHH, KEJIE30)

9.2

CJIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ]l, OKCHUIBI U THUAPOKCHUIBI
metamwioB [-IIA rpynm, amomunus, meau (II), muaka, xeneza (I u
I1T), oxcuaet yraepona (II u IV), kpemuus (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU3oBaTh CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HX CBOP’ICTB, BO3MOJXHOCTb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YUCIIE:
10.1 peaKkIuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOICTBAa M3yYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIICCTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYI0 B3aMMOCBSI3b MEXy HUMU
11 YMeHue BRIYUCIITH (IPOBOAUTH PACUETHI):
111 OTHOCUTENIbHYI0 MOJIKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YypaBHEHUSIM XHMHUYECKUX PEaKUUd M HAXOJAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM M MACCy PEAreHTOB WU MIPOYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOmroIeHue,
11 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYEHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHUE CPOpMyIHpoOBaTh MpoldiaeMy u
MPEIJIOKUTH IMyTH €€ pelleHus
122 Oe3omacHOil pabOThl C XMMHYECKHMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0¥ ¥ J1a0OpaTOpHBIM 000PYA0BAHHEM
paBUJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIH3YyEMBIMU
B MOBCETHEBHOM JKU3HH, MPAaBUIaMH MOBEICHUS B LESIX cOepekeHus
123 30POBbSl M OKPYXKAIOIIEW NIPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3ACMCTBHSI HAa JKMBBIE OPIraHU3Mbl OMNPECIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmuume mpakThyecknx HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHUE U ONMHUCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECKUMU SABJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNS XUMUYECKUX PEaKINI

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHus cMecer

13.3

MOJlyY€HUE KHCIOpOAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; MOJyYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; MOJIY4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHNE WH/INKAaTOpPOB (;makmyca, METHJIOpaHKa u
¢denondranenna) s ONpeeNieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIOT C MCTajlllaMu,
OKCHIaMH MCETaJIJIOB, PaCcTBOPHUMBIMHA nu HEPACTBOPHUMBIMU
OCHOBAaHHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETajla JApyruMm H3  pacTBopa  COJIH;
HCCICIOBAHUC aM(bOTepHLIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHUA U

OUHKa

13.7

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHUYCCKUX COC,I[I/IHeHI/II‘/JI»; ((SJ'IGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUs «Baxneimuye HEMETaIIbl H HUX COCOAUHCHUA,

«Baxkneinne MeTalIbl M UX COCIUHCHUA»

13.8

XMUMHYECKHE  OKCICPHUMEHTBI,  WLIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUsS PEaKIMii MOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HOHBI XJOPHUI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJblUsi, aJFOMUHUSI,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA
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YMmenue:

14.1

MNpEACTaBIATL PE3YJIbTATBl SKCIICPUMCHTA B (popMe BBIBOIOB,
J0Ka3aTcJIbCTB, l"pa(i)I/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3U MCIKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHNMH
SABJICHUSAMHU U IPOLCCCaMU, NPOUCXOOAINIUMHA B MaKpO- U MUKPOMHUPE,

O0OBACHATH MMPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB




IHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM T'OCYJAPCTBEHHOM 3JK3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 [TepBoHavyanbHBIE XUMUYECKHUE TTOHATUS
1.1 UucTteie BemecTBa 1 cMecu. CriocoObl pa3ziefieHus cMecei
15 ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
. anemMeHTOB. [IpocTeie U crioXHbIE BEIIECTBA.
13 Xumuyeckass Qopmyna. BaleHTHOCTH aTOMOB XHMHUYECKUX AJIEMEHTOB.
' CreneHb OKUCICHUS
3aKkOH IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCHUTENbHAas aTOMHas Macca.
1.4 OtHocuTenbHAsE MOJEKyJsgpHas Macca. MaccoBasg [10J11 XHMHUYECKOTO
JJIEMEHTA B COCIMHEHUH
15 KonngectBo BemectBa. Mosib. MonsipHas macca. MossipHblii 00bEM ra3oB.
' B3anMocBsI3b KOIMYECTBA, MAaCChl M YUCIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
L6 dusnyeckre U XUMUYECKUE SIBICHUSA. XUMHUUECKasi peakusi U €€ MpPU3HaKH.
' 3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKHE YPaBHEHUS
5 [lepuonnueckuit 3axkoH u [lepuonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB
[Tepuonnueckuii 3akoH. Ilepuogmyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
2.1 J.N. MenneneeBa. Ilepuonsl u rpynmbl. @U3nUeCKUil CMBICI TOPSAKOBOTO
HOMEpa, HOMEPOB MEPHUOJIa U TPYMIIbI FIEMEHTa
Crpoenne aromoB. CoctaB aroMHbIX saep. M3oTonsl. DnexkTpoHsl. CTpoeHue
2.2 ANEKTPOHHBIX 000JI04eK aToMOB TNepBbIX 20 XHUMHUYECKHX DJIEMEHTOB
[Tepuonnueckoint cucremsl [.1. Menneneena
3aKOHOMEPHOCTH B M3MEHEHHM CBONCTB XUMHUYECKHX 3JIEMEHTOB MEPBBIX
TpEX IIEPHOJIOB, KaJIns, KaJIBLIMS (paguyca aTOMOB,
2.3 ANEKTPOOTPHUIIATETLHOCTH, METANTUYECKIMX U HEMETAJUIMYECKUX CBOMCTB) U
UX COCQUHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM  DJIEMEHTOB B
[lepuoanueckoii cucTteMe U CTPOEHUEM UX AaTOMOB
3 CrtpoeHue BeniecTa
11 Xumuyeckasi cBs3b. KoBajeHTHas (moysipHass U HEMOJSIpHAsi) CBA3b.

3JICKTpOOTpI/II_[aTCJIbHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.




Meramnueckas CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHas, WOHHAs, METaJNIMYecKas),
3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUIA

XUMHYECKOH CBI3U

Baxueiiiine NpEACTABUTCIIM HCOPraHUYCCKUX BCIICCTB. Hemeramnsl u ux

COCOAMHCHNA. Mertamisl 1 uX COCINMHCHUA

4.1

Knaccudukanmss 1 HOMEHKIIATypa HEOPTaHWYECKUX COCIMHEHUM: OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHCIIOTHBIE, am(poTepHBbIC) u
Hecoseo0pa3yromnme; OCHOBaHWK (IIENTOYN W HEPACTBOPUMBIE OCHOBAHMS);
KHCIIOT (KHUCIIOpOACOAepk alue ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJieH (CPEHUX U KUCIIBIX)

4.2

Ou3NYeCKue M XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS
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dusnyecknue U XUMHYSCKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJUIOB: JINTHUA,
HaTpu, KaJiuys, MarHus n KaJblus, AJIFOMHHHA, KEJIc3a.

DJIEKTPOXUMHUYECKUI Psii HAITPSYKEHU METaJllIoB

4.4

Ou3nyeckue W  XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEIUHEHMI

HEMCTAJUIOB: XJIOPOBOAOPOAA, CCPOBOAOPOJAA, aMMHUAKa

4.5

duznyeckrue U XUMUYECKHE CBOMCTBA OKCHAOB HemeTaioB: cepsl (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yraepoma(ll, 1V), xpemums(IV).

HOJ’IyLIeHI/IC OKCHJOB HEMECTAJIJIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MetaioB [IA-IIIA rpymm, nunka, meau(Il) u

xenesa(ll, IIT). [Tony4yenne okCua0B METAIIIIOB

4.7

XUMUYECKUE CBOHCTBA OCHOBaHMA M aM(OTEPHBIX THUIAPOKCHUIOB (HA
npuMepe THIPOKCHUIOB allFOMUHHUS, *Kele3a, HuHKa). [lomyueHne ocHoBaHMiA

1 aM(OTEepHBIX THIPOKCUIOB

4.8

OOmtme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEpPHOM, a30THOH, GocPOopHOHN, KPEMHUEBOM,
yroibHON. OcoOble XMMHUYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOW CEPHOM U

a30THOM KUCOT. [loyyeHne kuciaoT

4.9

OO6mue XuMHUYECKHEe CBOMCTBA cpenHux coiied. [Tomyduenue coneit

4.10

[Monydenue, cobupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOJIa, aMMHUaKa,

YTJICKUCIIOTO I'a3a B na60paT0pHH

4.11

HonyquI/Ie aMMMakKa, cepHoﬁ U a30THOM KHCJIOT B IMPOMBIIIIJICHHOCTH.




OO6u1re cnocoObl MOTYyYSHHUS METAIUIOB

4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGIII/IHGHI/Iﬁ

XHUMHUYECKHE pCaknuun

5.1

Knaccudukanus XuMU4eCKUX peakiiii o pa3InyHbIM IPU3HAKAM: IO YHCITY
U COCTaBYy Y4acTBYIOLIMX B PEaKLMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, o

W3MEHEHMIO CTEIICHEW OKHMCICHUS XUMHUYECKHX SJIEMEHTOB
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TennoBoii 3pdeKkT XUMUYECKOW peaKIH, TePMOXUMUYECKUE YPABHEHHS.

DK30- U 3HJI0TEpMUYECKUE peakuuu. TepMOXuMUUYECKIE YpaBHEHMSI
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OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pcaKknuu. Oxucnurenu u
BOCCTAaHOBHUTCIIN. HpOI_ICCCBI OKHCJIICHHUA W BOCCTAHOBJICHUS. :‘)HeKTpOHHHﬁ

0aaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON PEaKIuu
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Teopus  snexTpoauTUyeckoM  auccounanuu.  KaTHOHBI,  aHUOHBL.
DNEKTPOIUTHI U HEINEKTPOIUTHI. CHIIbHBIE U c1alble 37eKTPOoauThl. CTerneHb

JucCcoranmmn

5.5

Peaknuu nonHOTrO oOmeHa. YcinoBus MMPOTCKAHUA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

ITOJIHBIE ¥ COKPAIlEHHBIE HOHHBIE YPABHEHUS PEAKIINN

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa 1 marepuasisl B ITOBCEJHEBHOM JKM3HM YEIOBEKa. be3omacHoe
HCMOJIb30BAaHUE BELIECTB U XMMHUYECKHUX peakiuil B jgabopaTopun U OBITY.

HepBaa nomMouip MMpu XMMHYCCKUX 0KOrax MU OTpaBJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKPYKaloIIeH cpeapl (KUCJIOTHBIE —JTOXKH,
3arpsi3HEHUE MOYBBI, BO3AyXa M BOJAOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHHUS
[Ipenenbuas nomyctumasi koHueHntpanusi Bemects (ITAK). Ponp xumuu B
pEIICHUH DHKOJIOTUYECKUX Mpo0ieM. YCHIEHHE NapHUKOBOTO 3(deKTa,

pa3pylieHUue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpEMHHS U UX COCTUHEHUN B
ObITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CelbCKOM Xo3siiictBe. [IpumeHenue
METAJUIOB U CIUIaBOB (CTallb, YyTyH, TIOPAJIOMHHMUNA, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeauHeHui. [loHsATHE O KOpPpO3UM METaIOB,

OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[TpupoaHble MCTOYHMKH YTJIEBOAOPOAOB (Yroiib, MPUPOIHBINA ra3, HedTh),

MPOJYKTHI UX NepepaboTku (OEH3UH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHaLIaJ'H)HBIG MOHATHS 00 OPraHM4CCKrX BCIICCTBAX KaK O COCAMHCHUAX

yrjiepoaa (MeTaH, OTaH, STWJICH, AUCTHUJICH, 3TAHOJI, TJIMOCPUH, YKCYCHas




kucnora). IloHsaTHe O OHOMOTMYECKH Ba)KHBIX BEIIECTBAX: >KHPaX,

YIUICBOJIaX — M UX POJIM B JKU3HU YCJIOBCKA

OenKax,

7 Pacuérsr:
7.1 o ¢popMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECCKUM YPaBHCHUSIM
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