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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1NO XUMHUM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTEIbHOM MPOrpPaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QenepanbHON pabodeid MpoOTrpaMMbl
BOCITUTAHUS U C YYETOM KOHIEMIIUHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoii denepannm.

[Iporpamma 1o XumMuu JOa€T TPEACTABICHHE O LENAX, OOUIeH CTpaTeruu
oOy4eHHsl, BOCHHTAHHS U Pa3BUTHA OOYYAIONIUXCS CPEACTBAMHU Y4eOHOTO
peaMeTa, YCTaHABIIUBAET o0s3aTeNbHOE IpEeAMETHOE COJZIEpKaHHUeE,
peaycMaTpUBaeT pAacCIpeleieHue €ro Mo KilaccaM M CTPYKTYpHUPOBAaHUE 10
pazieliaM U TeMaM IMPOTrpaMMbl IO XUMHHU, OMNPENENseT KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOrOo IMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeaAessieT BO3MOXXHOCTH TMpeaMera  JUis
peanuzanu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yibTaTamM 00y4YeHUs XUMUW Ha YPOBHE IIeJIeH M3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATEIbHOCTH OOyYalouerocs MO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
0o0yyaroIierocs, ero MpeACTaBICHUN O MaTEepUaIbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOU,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI JUYHOCTH, €€ 00I1IeH U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
00yyaromuxcsi, HaBBIKOB WX CaMOCTOSATENbHOW y4eOHOW  JesATeTbHOCTH,
HKCHEPUMEHTAIbHBIX M HCCIEIOBATENIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPOHECCHOHAIIBHON JIEITCIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPOBI U YETIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YJaroIInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
00pa3oBaHUE O0YYArOITUXCSI.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
COJep)KaHUsl  y4yeOHOTO  TpeaAMETa, KOTOpPhIM  SIBISETCS  MEJarorMuecKu
aJIalTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMHCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbl IO XUMUU CPOpPMHUpOBaHA HA OCHOBE
CHUCTEMHOro mnoaxoja k €€ uszydeHuro. CoaepkaHue CKIAIbIBAETCSI U3 CUCTEMBI
MOHATUN 0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPUHLHUITY
MIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKUX IPEIACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBleHUd 00 AIEKTPOIUTHYECKON JHUCCOIMAIMK BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HAa OCHOBE OSMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (QYHKIIMA OOBSACHEHHS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU MPAKTHUYECKOTO MPUMEHEHHUSI U IOIYyYECHUS
M3Y4aeMbIX BEIECTB.

OcBoeHHME TMPOrpaMMbl IO XHMHHU  CIHOCOOCTBYET  (POpPMHPOBAHUIO
MPEJICTABICHUS] O XUMUYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW NPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
MeToJaM MO3HaHWUS B Hayke. M3yueHune XMMHUU NPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee HW3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYXKaOIUi MUPY,
«buonorus. 5—7 knacce» U «Pu3MKa. 7 KIacey».

[Ipy wu3yyeHUH XUMHUH TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agadya ydyeOHOro mpeaMera COCTOUT B (OPMHUPOBAHWUU CUCTEMBl XUMHYECKUX
3HAHUN — BaKHEUIIUX (PaKTOB, MOHSATUIN, 3aKOHOB U TEOPETUUECKUX MOJOKCHUH,
JIOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpyUOOUIEHMM K HAyYHbIM METOJAM I[IO3HAHMS IPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peaKlui, B (OpMUPOBAaHMHM U Pa3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B YUYEOHO-IIO3HABATENbHOM U y4eOHO-HCCIEN0BATEIbCKON
NeSATeNbHOCTH, OCBOCHHMM NpaBWJI 0O€30MacHOro OOpalieHusi ¢ BELIECTBaMHU B
IIOBCEHEBHOM KU3HU.

[Ipy M3yyeHMM XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3Ha4YEHHE MPUOOPENH TaKUe LENH, KaK:

— (GOpMHUPOBAHHWE HWHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHSTHIO PEIIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHWS] Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEHUE
oOyJaronMxcsi K CaMOCTOSTEIbHON ITO3HABATEJIbHOM JIE€ATEIbHOCTH, HAy4YHBIM
METoJaM TMO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— o0ecIeueHne yCI0BUi, CITIOCOOCTBYIOMIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
ONbITa PAa3HOOOPA3HON NEATEIBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— (opmupoBanre oOmEeld (YHKIHMOHATBHON U  €CTeCTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE YMEHHUA OOBACHATH U OLICHUBATh SIBJICHUS
OKpPY’KarOIIEr0o MHpa, UCHOJIb3Ysl 3HAHUSA WU ONBIT, IMOJYYEHHBIE NPU W3YYECHUHU
XUMHH, TPUMEHATh HUX IpPHU pPEIIEHUU NpoOJeM B IMOBCEJHEBHOW XKU3HU U
TPYAOBOM JIEATEIBHOCTH;

— (¢opMmHpoBaHHE Yy OOydYalOIIMXCAd T'YMAHUCTHYECKUX OTHOILECHHI,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHMM JJ BBIPAOOTKH 3KOJIOTMYECKH
LEJIECO00pa3HOro TMOBEJIEHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEISAX
COXPAHEHUS CBOETO 370POBbs U OKPY KAIOLIEH MPUPOAHOMN CpeIbl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY NpOo(uis U HANpaBICHHOCTH JalbHEHUIIEro
00yueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3Y4YEHUS] XMMHHM Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, coctaisier 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJICITIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PU3KWUYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax IMO3HAHMS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3zesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOcCUTENIbHAs aTOMHas Macca.
OtHOcHUTENbHAS MOJIEKYJIsIpHAg mMacca. MaccoBas 10711 XUMMUYECKOI0 3JIEMEHTa B
COEIMHECHUM.

KommuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

dusnyuecKkrue U XMMUYECKHUE SIBIICHUS. XUMUUYECKash peakius U e€ MpPU3HAKU.
3aKoH COXpaHEHHUsI MacChl BeEIIeCTB. XUMHUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuéMaMu 0oOpallleHus ¢ JIabopaTOPHBIM O0OPY/IOBAHUEM, U3YUYCHUE U OMHCAHUE
bu3HUeCKMX CBOMCTB O0Opa3lOB HEOPTraHWYECKHX BENIECTB, HAOJIOJICHHE
dbusnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMs BOJbI) M XMUMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) SIBIGHUM, HAOII0/ICHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCHUIA
meau (1) mpu HarpeBanuu, B3anMoIelcTBHE kele3a ¢ pactBopom conu meau (11),
W3YUEHHUE CIIOCOOOB pa3fIeICHUs] CMECEH: ¢ MOMOIIbI MarHurta, (puibTpoBaHUE,
BBITIApUBAaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHOU
coiv, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoxmeHue kucimopoma B Tpupojae, (U3HUECKHE W XHUMHYECCKUE
cBoiictBa (peakumu ropeHusi). Okcuabl. [Ipumenenune xucmopoma. CrocoObl



MOJIYYCHHUST KHUCTopoda B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE pEaKUuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3J/lyXa, yCWICHHE TapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOTO CIIOS.

Bonopon — snemeHT m mpocrtoe BemecTBo. Haxoxxnenue Bogopona B
npupoae, (U3MYECKHE ¢ XHUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
noyuyeHus. KucinoTsl u comnu.

MossipHbiii 00BEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HacpllieHHbIE M HEHACBIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTBH BEIIECTB B BOJIE.
MaccoBast 10J1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B Ipupoze U B KH3HU 4esioBeka. KpyroBopor BoAbl B MpUpPOJE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJIOB:  cosieoOpasyionue  (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHBIE) U
HeconeoOpaszyromue. Homenkmarypa okcuaoB. Duznueckue W XUMUYECKHE
cBoMCTBA OKCHAOB. [loiryueHrne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHHMW. PU3NMYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. Gusndeckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTm metasuioB H. H. bekerosa.
ITony4yeHue KUCIOT.

Conu. Homenknatypa cosieil. @U3nyeckue U XMMHYECKUE CBOMCTBA COJE.
[lonydenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOupanue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HMKHOBEHUS U
npeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3llaMd OKCHIIOB U
OMHMCAaHUE HX CBOMCTB, MOJy4Yy€HHE, COOMpaHUE, pacClo3HABAHHE U HU3YUYEHUE
CBOWMCTB BOJIOpoJia (rOpeHHe), B3auMoehcTBHE BOJopoaa ¢ okcuaom meau (11)
(BO3MOXHO HCHOJb30BAaHUE BHIEOMATEPUANIOB), HaOMIOIEHNE 00pPa3IOB BELIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHONM PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METaNIaMU
(HaTpyieM ©  KaibllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEpPUAIIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HAOJIIOICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydeHue B3aumojeiicTBus oxcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KUCJIOT C METaJIaMHM, PEaKkUid HEeUTpaliu3aluu, IOJyYEHUE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METaJIa IPYTMM M3 PacTBOpa COJIM, PELICHUE
ADKCIEPUMEHTANIBHBIX 3a/lad N0 TeMe «BaKHEeWIIne KIIACChl HEOPraHUYECKHUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
yiemenToB JI. WU. MenpaesneeBa. CrpoeHne aromoB. XHMHYECKasl CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOTMBITKM KIACCH(DUKAIIMU XUMUYECKUX dieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepwomnas ©  JUIMHHONEpPUOAHAs  (OPMBI
[Tepunoguueckout cucrtembl xumuueckux 3neMeHToB [l. M. MenneneeBa. [lepuobl
u rpynnsl. DPU3NYECKUN CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIEpUOAA U
IPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonel. Onekrtponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TNepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuognueckout cucremnl . M. MenneneeBa. XapakT€pUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoauueckoint cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJhyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUsA Hayku M mpaktuku. [[. . MenneneeB — y4€Hbl U
rpakJaHUH.

Xumuyeckass cBsi3b. KoBajlieHTHast (MOJIIpHAsT YW HEMOJISAPHAs)) CBS3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchl OKUCIEHNS U BOCCTaHOBJIEHN. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3y4eHUEe OO0pa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pPAacTBOPAaMH KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakliuy pa3ioKeHUs], COCUHEHUS).

Mexcnpeomemunie ceasu



Peanmu3anpsa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK WU MOHATUM, SBJISIOIIUXCS CUCTEMHBIMH ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, AaHalu3, CHHTe3, Kiaccupukanus, MNEePUOJIUYHOCTb, HaOJIOJACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TENO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, GU3UYECKUE BEIUYHUHBI, €UHUIIBI
HM3MEpEeHMs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI,
MOJIE3HBIE UCKOTIA€MbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUHM CBOWMCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, KM, KaJdbLMs HU MX
COCIMHEHU B COOTBETCTBMHU C IIOJIOKEHHEM 3JIEMEHTOB B Illeproanueckoit
CHCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BeliecTBa: BUJbI XUMHYECKOW CBA3U. THUMBI KPUCTAIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PELIETKH U
BHJIa XUMHYECKOU CBS3U.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K pPa3IMYHBIM KJACCaM HEOPraHUYECKUX
COCIMHCHU, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
W COCTaBy YYacTBYIOUIMX B PEAKIHUH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
M3MEHECHHUIO CTEMECHEH OKUCICHUS XMMHYECKUX 3JIEMEHTOB, MO OOpPaTHMOCTH, MO
YY4aCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUCCKHE
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusax. [londarue o karanmze. [loHsTHE 0 XMMHUYECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XWMHUYECKOW PEAKIMU U TMOJIOKECHUE XUMHUUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM pEaKIvu. CocraBneHnue YPaBHEHUM



OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HKCIOJb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, annoHbl. MexaHU3M JUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp qucconuani. CUIIbHBIC U CIIa0bIE JIEKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMM W coJeil B CBeTe MPEACTaBICHUH 00 3ICKTPOIUTHUECKON
nucconmannu. KadecTBeHHbIE peakiui Ha MOHBL. [IOHSITHE O TUAPOIN3E COJEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB M HEMETAUIOoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJICKTPONPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpollecca JIUCCOLMALMM KHUCIOT, IIEJIOYed U  COJen
(BO3MOXKHO  HCHOJIb30BAHHE BHUJACO MAaTepualoB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKU  MPOTEKaHMUs]  PEeakuuid  HMOHHOTO  OOMeHa
(oOpa3oBanue ocanka, BbIIEJICHUE Tas3a, oO0pa3oBaHUWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUe
AKCIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/iibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIEe cTeneHu okucieHus. CTpoeHne n (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHYECKHE CBOWCTBA HA IpUMEpPE  XJopa
(B3aMMOJEICTBHE C METaJUlaMHM, HEMETaulaMH, IIeJIoYaMu). XJIOPOBOJIOPO/I.
CongHasi KUCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHE, NpUMeHeHue. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YEJIOBEKa. BakHeWlne XJIOpUIbl U HX
HaX0XJICHUE B IIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue M (PU3MYECKUE CBOWMCTBA
MPOCTBIX BEIIECTB — KUCIOPOa U Cephbl. AJUIOTPONHBIE MOJIU(PUKAIIMU KUCTOPOIa
u cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOa0OpoJ, cTpoeHue, GU3NYECKUEe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME W XUMHUYECKHME CBOMcTBa (oOmue Kak
MpeACTAaBUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXanMe B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJYy4YEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit kucnoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAS pPEaKIUs Ha



cynedar-uon. Haxoxnaenue ceppl u €€ COCOIUHEHHH B Mpupoae. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAaIIIEH cpenbl COEAUHEHUSMHU Cepbl (KHUCIOTHBIE HOKIIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoOCTpPaHEHUE B MPHUPOJE,
(du3nueckre 1 XuMHYecKre cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
busnueckre 1 XUMUYECKHEe CBOMCTBA, MOMydYeHue u nmpuMeHeHue. Conr aMMOHUS,
ux pU3NUECKUe U XMMUYECKHEe CBOWMCTBA, MpUuMeHeHre. KauecTBeHHas peakiius Ha
MOHBl aMMOHMS. A30THAasl KHCIIOTa, €€ MoJydyeHue, PU3NUeCKue U XUMHYECKUE
cBOMcTBa (00IIME KaKk MPEACTaBUTENSl Kiacca KHUCIOT U crhenuduueckue).
Hcnonp30BaHWEe HUTPATOB M COJEd aMMOHHS B Kauye€CTBE MHUHEPaIbHBIX
yao0peHnii. XuMHUYeCcKOe 3arpsi3sHEHHE OKPYIKAIOIIel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajutoTpornHbie Mogudukanuu QGocdopa, GuznUeckue M XUMHUYECKHE CBOWCTBA.
Oxcua docdopa (V) u pochopHas kuciora, puznueckue U XUuMUUECKUE CBOWCTRBA,
nosyuerue. Mcmons3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUT.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHble  CTEMEHU  OKHUCJIEHHS.  YTIJIepOoJA,  aJJIOTPOIHBIE
MoAu(pUKALIUKM, pACIpPOCTpaHEHHE B TpuUpoje, (uU3nUeckue U XUMHUUYECKHE
cBorictBa. Ancopouusi. Kpyroopot yriaepona B npupojae. Okcuasl yriepoja, ux
dbusnueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIUICHUS KiIMMara, MMapHUKOBBIN
addext. YronpHas Kuciaotra v €€ coyiv, X (PU3nuecKue U XMMHYECKHUE CBOMCTBA,
noixyuyeHue u npuMeHenwe. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIIbCKOM
XO3SIMCTBE.

[lepBoHauagbHbBIE MTOHITHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[TpupogHbie WMCTOYHUKK YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HE(DTH),
IPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJIb B OBITY M MPOMBIILICHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BaXKHBIX BELIECTBAX: KUpax, OenKax, yrieBojax — U ux
poiii B OKM3HM UeloBeKka. MarepuaqbHO€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemnuii, ero ¢usnyeckue U XUMHUYECKHE CBOMCTBA, IOJyYEHUE U
npumeHeHue. CoenuHeHus KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemaust (IV) u kpemaueBoi kuciore. CHUIMKAThI, UX UCIOJb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHelIne CTpouTeIbHbIE MaTepHUallbl: KEepaMUKa,



CTEKJIO, TIEMEHT, O0eToH, xkene300eToH. [IpobmeMbl 6e30macHOT0 MCIOJIB30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOACHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHUE M XUMUYECKHUE CBOMCTBA
rajoreHOB M HUX COEIWHEHHI (BO3MOXXHO HCIOJIb30BAHUE BHUACOMATEPHUANIOB),
O3HAKOMJIEHHE C 00pa3lamMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHECHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), HAOJIIOACHUE Tpoliecca OOyIIMBaHUS caxapa IoJj JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOW peaKIny Ha Cybdar-
MOH W HaOJIOJieHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBocTBaMH a3oTa, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpEHUM, MOJyUYeHUE,
coOupanue, pacro3HaBaHWE€ ¥ U3YYCHHUE CBOWCTB aMMHaKa, TMPOBEJCHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS U (ochaT-uoOH U U3yueHHE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MENIBIO
(BO3MOKHO MCTIOJIb30BAHUE BHUJICOMATEPHUAIIOB), M3y4YCHUE MoJIeren
KPUCTANIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMJIEHUE C
MPOILIECCOM  aACOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE M HU3y4YEHUE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEJCHUE KAaYECTBEHHBIX PeaKlMii Ha kapOOHAT U
CUJIMKAT-UOHbl U H3YyYCHHE TPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTMHEHUSD.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uxX MnoJiokeHus B llepuogmueckod cucreme xXumuyeckux osiemeHtos [J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTayindeckasi CBs3b U
METAJUIMYECKAsT ~ KpPUCTAJNIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HarnpspbKeHu MeTtamuioB. dusnueckue U XUMHUUYECKUE CBOMCTBA MeTaylioB. O01ue
crocoObl ToyueHus: metauioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CmjaBbl (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY Y MPOMBIIIIEHHOCTH.

[llenounsle MeTabl: nosnoxkeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB Jl. 1. MeHneneeBa, CTpOCHHME UX aTOMOB, HAaXOXJEHUE B MPUPOJIE.
dusnyueckre U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl U



TUIPOKCUABl HaTpusd MW Kanus. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COCMHEHUH.

[IlenouyHo3eMenbHbIE METAUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[Tepuoguueckou cucreMe xumuueckux 3neMeHToB [[. . MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3nUeCKue U1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxknHelmue coequHeHHs KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: noJiokeHue B [lepnoanueckoit cucreMe XUMUYECKUX 3JIEMEHTOB
J. U. MenzaeneeBa, CTpoeHUE aToma, HaxOXIAeHHUE B Ipupone. Pusnuyeckue U
XUMUYECKHE CBOMCTBA allOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
AITFOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoit cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHE aToMa, HAXOXKJIE€HUE B npupoac. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKCUIbI, TUIPOKCHUIBI U conn kenesa (I1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHME C oOpa3llaMM METAJJIOB M CIUIABOB, HX (pu3ndeckumu
CBOMCTBaAMHU, U3YYEHHUE  PE3YJIbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJCHUCTBUS OKCH[A
KaJIbIIUST W HATpUs C BOJOM (BO3MOXHO UCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOJIE
(BO3MOKHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEAaKIIMi HAa MOHBI: MArHUWs, KaJIblLUs, AIFIOMUHUA, IMHKA, JKeJie3a
(IT) u xeneza (I1I), meau (II), HabmroeHNE U ONMKMCaHUE MPOILIECCOB OKPAIIUBAHUS
IJJaMEHH MOHAaMU HATpus, Kalusl U Kaiablusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TeMe «BakHenne
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomuib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEeHHUE OKpYKawIleh cpeabl (MpejenbHas I0mycTUMast
KOHLEHTpalus BeulecTs, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJ0ruyecKux
mpooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJIOB, MOJMMEpHBIE
MaTepHaibl).

Meosicnpedmemmuuwie céasu



Peanmu3anusa MeXnpeIMETHBIX CBsS3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS 4E€pe3 HCIOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, KIacCUPUKaLUsg, MEePUOJUYHOCTb, HAOIIOEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHHE, MOJIENb, SIBJIICHHE, ITAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TONbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsiji, MPOBOJHHKHU,
NOJYIPOBOJHUKH, JUDJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE MOPOJBL,
M0JIE3HbIE UCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
0o0pa3oBaHMsl JOCTHTAIOTCS B X0J€¢ OOYy4YeHHS XMMHUU B C€AMHCTBE Y4YEOHOU U
BOCIIUTATENIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUICKHUMU
COITMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMH, TNPUHSATHIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMu TOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIUN O0yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBATbCA CHCTEMONl TMO3WTHUBHBIX LIEHHOCTHBIX OpHEHTAUUW H
paclIMpeHue OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'0 OTHOILLIECHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEOUI0, TMOHUMAHUS 3HAYECHHS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMHQpoOpMaIruei o
MEPEJOBbIX JOCTUKEHUSAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIENOBATENbCKOW, TBOPYECKOM WM JAPYTHX  BHJAX
JESTETHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIHHOCTH TPHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOM YYEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMIOBEJCHHE W TIOCTYNIKM CBOUX TOBApHUILEH C TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPEIOH, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIC IJi1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUU,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATENbCKON KYyJIbTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSTENIbHONM paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpOl, IOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K  €CaMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeN0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIECHHOCTH M YPOBHS OOyYEHHs B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT 0I5, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOJIIOJICHUS] TMpaBWil OE30MacCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUYEHUIO Tpo(eccuil U Tpyaa pa3inyHOro poja,
yBaXEHUE K TPyAy M pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IPUMEHEHHUsS TPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
UH/IMBUIyAJIbHON TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEeIHON NpodhecCUOHANBHON ACSITEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCA B MPO(PECCUOHANIBHON CPEIE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIICHHWE K MPHUPOJAE KAK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKUE LIEHHOCTU 3[I0POBOT0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYecKoMy U TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOACHMUS
npaBuJI 6€30MaCHOTO MOBEACHUS MPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMHUHU, IS
penieHus 3a/1a4, CBA3aHHbBIX C OKPYKAKOLIEH IPUPOJHON CPEIOH, I NOBBIIICHUS
YPOBHSL  3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TJ00ANbHOTO  XapakTepa
HKOJIOTUYECKUX NpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATENIbLHOM,
KOMMYHUKATUBHOM U COIMAILHOM MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMETHBIX PE3YJNbTaTOB BBIJIEISAIOT 3HAYUMbIE JUIS
(GopMuUpOBaHHS MHPOBO33PEHUs OOILEHAyYHblEe MOHATHS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, cUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToOe.), KOTOpbhIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IIEIIOCTHON



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISITHBHBIE), KOTOpPhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYUIIECTBICHHUIO y4eOHOM
NEeATEeIbHOCTH.

IMo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

ba3oBble jornueckue AefcTBU:

YMEHUSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBINUICHUSI TPH OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIAEIATh UX XapaKTepHbIE
MPU3HAKU, yCTaHABJIMBATh B3aUMOCBSI3b C JIPYTMMU TOHSTUSIMH), UCIOJb30BAThH
TIOHATHS JIJIS1 OOBSICHEHUS OTIACIBHBIX (PAKTOB W SBIICHUN, BRIOUPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUUUHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUUECKHE pacCyX AeHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHSTh B TIPOIECCE TO3HAHWUSA TOHATHS (NMPEAMETHBIC U
MeETaInpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XuMHudeckas ¢Gopmysia W ypaBHEHUE
XUMHUYECKON peaklnuu — MPU PelIeHUH Yy4yeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUMS B U3yUaeMbIX MIPOIECCaX U SBJICHUSIX.

Ba3oBble ncciaenoBare/ibCKue 1eiicTBUA:

YMEHUE HCIIOIh30BaTh IMOCTABJICHHBIE BOIMPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe€ B KA4eCTBE OCHOBBI I (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JoIaTh 3a XOJOM Ipolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OPMYIUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISATh OTYET
0 MpojIeNIaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUJOB U (OPM MPEACTABICHUS, MOIyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC
nocobusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHWBATh MIPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOJAbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMUMBIX [JISi BBIMOTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 ONPe/IeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00J1aCTH  MCHOJIb30BaHUsI  MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpaTh ONTUMAIbHYIO (OPMY MpEeACTaBICHUS HHPOPMALUUA U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOKHBIMU CXEMaMH, JharpaMMami,
IpyrumMu popMamu rpaduKu U UX KOMOUHALMSAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOr0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOUIEH MPUPOIHOU
cpensl.

KoMMyHUKATHBHBbI€ YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHS:

YyMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe Jauagora W (WIH) IUCKYCCHHU) TIO
CyllecTBY  oOcyxkaaemMoil  Tembl, (OPMYJIUPOBATb CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS MTPEI0KEHHOM 3aa4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NEeSATENbHOCTH B YCTHBIX W TNHCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALNI0
pEe3yAbTAaTOB BBHINOJHEHUS XMMHYECKOTO 3KCIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
1a00paToOpHOIl pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JICITENIBHOCTH TNPU  PEUICHUU
BO3ZHUKAIOIIMX NpoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB M COTJIACOBaHUS
no3unuii (00CyX aeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAUHAIUS
COBMECTHBIX JCHCTBUM, OIpEIECICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOU paOOTHI U APYTHE).

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NeSTENHHOCTD, BRIOUPATh Hanbonee d(pPpekTuBHBIC CITOCOOBI pelieHusT yIeOHbIX U
MO3HABATEIbHBIX 33Jlad, CaMOCTOATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUU TIPU  BBINOJIHEHUU 33JaHUM C Y4ETOM
MOJIYYeHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PeaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCII0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, MPEIJiaraeMbl€ B YCIOBUU 3aJaHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHUs, YCTAHOBJEHHOrO JaHHOW (enepasibHONM paboyeil mporpaMMon,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIOIMMMUCS HAYYHBIC 3HAHUS, YMEHUS WU CIIOCOOBI



NeUCcTBUN, crnenuPudeckue I TpeAMETHOW obmacth  «XUMHS», BHUIBI
NEATENIbHOCTH IO  MOJYYEHHI0 HOBOIO  3HAHUS, €ro  HWHTEpIpeTaluu,
npeo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoHiy o0yuenus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKMX MOHSTHN: aToOM, MOJIEKyIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUS, PEAaKUUU Pa3JIOKEHUs, PpEaKUUu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aToMa, JJIEKTPOHHBINM CIIOW aToma, aToMHasi OpOuTalb, pPaaUycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas JOJs BEIIECTBA
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIL;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymma (A-rpymmna)» u «modounas nmoarpynna (b-rpymnma)y, maneie u
OoJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux siemeHToB [ U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YHCIIO AIEKTPOHOB
U pacrpeiesiCHHe UX MO0 JICKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O W MOJISIPHYIO MaccChbl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTENBHON NEATENIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMAaTHU3aIuio, KIIacCU(PHUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3Yy4YEHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAyYHbIE METO/bI
NO3HAaHUA — HAONIOJCHHE, U3MEpPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIoN
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BemeCTB (BOAOpOAA H KHCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl 10
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xoniy o0yuenus B 9 Kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAFOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEMIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIIATEILHOCTh, CTCIICHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMeHa, Karaau3atop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOoOpaTUMbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/InYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIJIaBbl, CKOPOCTb XHMMHUYECKOW pEAKLUMH, MPEACIbHO JOMyCTUMAs
koHuentpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBlIeHHUS (OpMyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3UM (KOBaJICHTHas, WOHHAs, MeETaJUIMYecKas) B HEOPraHUYECKHUX
COEJIMHEHHUSIX, 3apsi MOHA MO0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHME: OINKCHIBATH W XaPAKTEPU30BATH
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHasg mnoarpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpble HMEIOTCS B NEPUOJUYECKON Taldiuune, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejiesiax MaJibIX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PEakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEILECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa MTPOCTBHIX M CIJOXHBIX BEILIECTB, TMOJTBEPKIas OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPABHEHUS DJIEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMA MOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX TNPEBpallcHUNH B Pa3TUUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrO0 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUJ-, OPOMUJI-,
noaua-, kapobonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OINEPAIlMU MBICIUTEIILHON JEATEeIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0O00OIIEeHHE, CHUCTEeMaTU3alluIi0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JIJIi U3YyYEHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJECTUPOBAHUE, DKCIECPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
KosamnuecTBo yacos
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMudeckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edso0.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa. I[Tonstue o kucinorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [JOK
' OCHOBAHUSAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmoreka [JOK
2.4 . 11 1 1
HEOPTaHWYECKUX COCIUHEHUH https://m.edsoo.ru/7f41837¢c
Hroro o pazneny 30

Paznen 3. Ilepuoguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaeMeHToB /I. U. Menaeneea. CTpoeHue aToMoOB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMH


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

[leproanueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue atroma
XumMuyeckas CBS3b.

3.2 OKHUCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

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

bu6nuoreka [JOK
https://m.edso0.ru/7f41837¢



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

9 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DNEKTPOIUTHYECKAS] TUCCOLIUALIHS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO01ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO61mas xapakTepruCcTHKa XUMUYECKUX
sneMeHToB VIA-rpynmsl. Cepa u eé
COCIMHEHUS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX

aneMeHToB VA-rpynmsl. A30T, pochop u ux

COCIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
aneMeHToB IVA-rpynnsl. Yriepoa u
KPEMHUI U UX COEAUHEHUS

Hroro no paszneny

KoanuyecTBO 4acos

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka [JOK
https://m.edsoo.ru/7f41a636



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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO0111He cBOMCTBA METAIIJIOB

3.2 Baxwueiinime MeTayuibl U UX COSTUHEHUI

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BemectBa 1 MaTepraisl B )KU3HU 4EJIOBEKA
Hroro no paszneny
PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KITIACC
Ne
wn Tema ypoka

[Ipenmet xumuu. Poiap XuMuu B 5KU3HU
yejoBeka. Tena u BemecTsa

IlonsTue o METOJaX IMO3HAHUA B XUMHH

[IpakTuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTopun U IpUEMBI
oOparteHus ¢ J1abopaTopHbIM
000pyIOBaHUEM

Yuctele BemiecTBa U cmecu. CrmocoOobl
pasaeneHus cMecen

[Ipaktuyeckas paGora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU OBAPEHHOM COJN)»

ATOMEI 1 MOJICKYJIbI

XUMHYECKUE DIIEMEHTBI. 3HAKU
(CI/IMBOJ'ILI) XUMHUYCCKUX JJICMCHTOB

HpOCTLIC " CJIIOKHBIC BEIICCTBA

ATOMHO-MOJ’ICKy.]'IHpHOC YUCHUC

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
Xumnueckas popmyna. BaieHTHOCTD
ATOMOB XMMHMUYECKHUX 3JIEMEHTOB

OtHocuTenbHAas aTOMHas Macca.
OtHocuTenbHas MOJICKYJIsIpHAad Macca

MaccoBas 10i1st XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU

KomanuectBo BemecTBa. Moub.
MonsipHast macca

du3znyecknue U XUMUYECKHUE SIBICHUS.
XuMu4ueckas peaKknuid

[Ipu3Haky u yciioBUs IPOTEKAHUS
XMMHYECKHUX PEaKIUN

3aKOH COXpaHEHUsI MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

Brrurcnenust KoIu4ecTBa, MacChl
BEIIECTBA 110 YPABHEHUSM XUMUYECKUX
peaxkuuii

Krnaccudukanus XuMHIECKUX peakiui
(coenuHeHus, pa3noKeHHUs,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHnukiIoneauct. O06o0IeHe 1
CUCTeMaTH3alusl 3HAaHHUH

KonTponbhas padora Nel no teme
«BemiecTBa U XUMUYECKUE PEAKITHIDY
Bo3nyx — cMech razoB. CocTaB
Bo3ayxa. Kucnopog — snemeHt u

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

dusnueckue U XUMUYECKHAE CBOMCTBA
KHCJIOpoJia (peaKIuy OKUCIICHUS,
ropenue). [lonstue 06 okcumax

CriocoOblI MosTy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIICHHOCTH.
[Tpumenenue kucnopoaa

TennoBoii 3¢ ekt XuMuIecKoit
PEaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM yPaBHEHHH, K30~ U
SHIOTEPMHUECKUX PEAKIIHIX

TormBo (HedTh, yroib U METaH).
3arps3HeHue BO3AyXa, CIIOCOOBI €ro
MPEAOTBPAIICHUS

[Ipaktuueckas padora Ne 3 mo Teme
«ITonyuyenue u cobupanue KHCIOPOa,
HU3y4YEHHUE E€r0 CBOMCTB)

Boaopoa — snemMeHT u nmpocroe
BelecTBO. Haxoxxnenue B npupoje
du3nyeckre 1 XUMHUUYECKHE CBOICTBA
Bosiopoaa. [Ilpumenenne Bogopoaa

TloHsaTHE O KHCIIOTAX U COIIX

CrniocoOslI nosty4eHus BOAOPOa B
naboparopun
[IpakTrueckas padota Ne 4 o Teme

«Ilomyuenue u cobupaHue BO10po/a,
U3Yy4YEHHE €r0 CBOMCTB»

bu6morexa [JOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Beruncnenus o6bpéma, KonuyecTna
BEIIECTBA I'a3a [0 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU 00BEMY

Brruncnenns o06EMOB ra3oB 1o
YPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUHN I'a30B

dusznyeckue 1 XUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Tousrue 00
WHJIUKAaTOpax

Boz[a KaK paCTBOPUTEIIb. HacmmeHHme
1 HCHACBIIICHHBIE PACTBOPHI. MaccoBas
A0JI1 BEIIECTBA B paCTBOPC

[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
onpeaenEHHON MacCOBOM J10eH
PacTBOPEHHOTO BEIICCTBAY
KonTponbhas padora Ne2 no teme
«Kucnopoa. Bogopon. Boga»
Oxcupsl: cocTaB, KacCupUKaIus,
HOMEHKJIaTypa

[TonyueHne 1 XMMHUYECKHE CBOHCTBA
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

OcHoBaHuUsI: cOCTaB, Ki1accuduKarus,
HOMEHKJIaTypa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca



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
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

[TonyueHne u XMMHUYECKUE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kmaccudukarus,
HOMEHKJIAaTypa

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI OJTYYCHHUS, XUMHUYECKHE
CBOMCTBA

[Ipaktuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCIMHEHUI

I'enernueckas cBsI3b MCKAY KilaCCaMH
HCOPraHNYCCKUX COE€UHEHUI

O000I11IeHIE U CUCTEMATHU3aLUs 3HAHUH

KonTponbnas pabora Ne3 o teme
"OCHOBHBIE KJIACChl HEOPTaHUUECKUX
coequHEeHHI"

[TepBbie mOMBITKY KIacCUPUKAITIT
XAMUWYECKHX dJIeMeHTOB. IloHATHE O
TPYIIIax CXOIHBIX AJIEMEHTOB
[Tepronnueckuii 3aKOH U
[Tepuoanueckast cucTeMa XMUMHUYECKUX
anemenToB 1. . MenneneeBa

[Iepuonsl, rpynmel, NOATPYIIIIBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [JOK
https://m.edso0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bubmnoreka LJOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bub6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bub6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bub6mmoreka [JOK
https://m.edsoo.ru/00ada52c



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
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 371eKTPOHHBIX 000I04eK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA IO €ro MOJIOKEHUIO B
[Tepuonuueckoit cucreme /1. U.
Menneneena

3navenue [leproaudyeckoro 3akoHa s
pa3BuTUA HayKu U npaktuku. /. 1.
MenaeneeB — y4€HbIH, ITe1aror u
rpa)<IaHuH

Peseprubiil ypok. O6001eHIE 1
cUCTEeMaTH3aIlus 3HaHUH /
Bcepoccuiickas mpoBepodHas paboTa
Kontponbnas padota Ne4 o teme
«Ctpoenne atoMa. XUMUYECKas CBS3bY
/ Beepoccuiickast mpoBepodHasi pabota
DIEeKTPOOTPULIATETLHOCTh ATOMOB
XUMUYECKHUX AJIEMEHTOB

HMonHasg xumMuueckas CBSI3b

KoBanenTHas MnoJsipHas XUMHYCCKast
CBA3b

KoBanenTHas HEIMOJIApHad XUMHUYCCKas
CBA3b

CreneHp OKUCICHUSA

bubmuoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka LJOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00adb486

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bub6mmorexa [JOK
https://m.edsoo.ru/00adaab8

but6mmorexa [JOK



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

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

65
peakuuu

66 OxuciIuTEIN U BOCCTAHOBUTEIN
PesepBHelit ypok. O6o01meHue 1

67 CUCTEMATHU3AaIWs 3HAHUH 10 TEME
«Ctpoenne aroma. XUMHAYECKas CBS3b)

68 PeseprubIil ypok. O6001IeHNE 1

cHCTeMaTHu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

https://m.edsoo.ru/00adae28

bubmuoreka [{OK
https://m.edso0.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo0.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

bubmnoreka LJOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
[lepuoauueckas cuctema
XHMHYECKUX djieMeHToB /I, M.
MeneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKHUX JIEMEHTOB
MEePBBIX TPEX MEPHUOIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

Buap xumMudeckoil CBSI3HM U THITBI
KPUCTAITUMYECKHUX PEIIETOK

Kontponbnas padora Nel mo teme

«IToBTOpeHue U yriyoieHue 3HaHui
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»

Krnaccudukaius XuMHIECKUX

peaKuuii Mo pa3IMuHbIM MPU3HAKAM

[ToHsATHE O CKOPOCTH XUMUYECKOMN

pcaKkmuu. IToHsiTHE O TOMOT€HHBIX U

FETCPOrCHHBIX PCAKIUAX

ITousaTre 0 XUMHUYECKOM PaBHOBCCHU.

CDaKTopBI, BJIMAIOIIHUEC HAa CKOPOCTDH

XUMHUYECKOU pCaKkuu U MOJI0KCHUC

KoanuyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

Jlara
U3YYCeHUS

DJIeKTPOHHbBbIE
nu@posbIe
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



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
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOTI'O paBHOBECUA

OKHUCINTEIHHO-BOCCTAHOBUTEIbHEIE
peakmuu

Teopus 3AEKTPOIUTUYECKON
muccomuanmy. CHIIbHBIE U cl1a0bIe
AJICKTPOJIATHI

HonHble ypaBHEHHs peaKIUil

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT

XUMHYECKHE CBOMCTBA COJIEU B CBETE
MpeACTaBICHUI 00
AIEKTPOJIUTUYECKON AUCCOLUALINHI

[TonsaTHe o runponuse conen

O000111eHHUE U CUCTEMATU3ALMS
3HAHUHN

[TpaxTrueckas padorta Ne 1.
«Perienune sxcnepruMeHTalIbHbBIX
3a/1au

Kontponbhas padora Ne2 o teme
«ONEeKTPOIUTUYECKAs TUCCOIMALINS.
XUMHUYECKUE PEeaKIMH B PACTBOPaX»
OO0m1as XxapakTepuCTHKa rajJoreHoOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJjiopa

Xnoposogopoa. CoJisiHast KUCIOTA,

bu6mmorexa [JOK
https://m.edsoo.ru/00adcade

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

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

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [JOK
https://m.edsoo.ru/00addecQ

bub6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK


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
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XUMHUUYECKHE CBOMCTBA, MOJy4YECHUE,
MIPUMEHEHUE

[TpakTrueckas padorta Ne 2 o Teme
«Ilomyuenue CoSIHON KUCIIOTHI,
HU3y4YEeHHUE €€ CBOWCTBY»

Brruucnenus no ypaBHeHHSIM
XUMHYECKHUX PEAKLUI, €CIIU OAUH U3
peareHToB J1aH B U30bITKE

OO0m1as XxapaKTepUCTUKA DJIEMEHTOB
VIA-rpynmbt

AnnoTpornHble MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ cOeIMHEHU I
B IIpUpoOJIe. XMMHUYECKHE CBOMCTBA
cepbl

CepoBonopoli, cTpoeHuE,
¢du3nueckre 1 XUMUYECKHE CBOICTBA
Oxkcuasl cepsl. CepHas KUCIOTA,
¢bu3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHNe

XHUMHUYECKUE PEAKLIAH, JICKAIINE B
OCHOBE TMPOMBIIIIEHHOTO CIToco0a
MOJTYYEHUSI CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKaIoIIEH Cpeabl COCTUHEHUSIMHU
cephl

Brranciaenne MaccoBoil TOJIH BEIXOIa
MPOAYKTa PEaAKIUU

OO0m1as xapaKTepUCTUKA 3JIEMEHTOB

https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmnoreka LJOK
https://m.edsoo.ru/00ade488

bu6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bub6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bub6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bub6mmorexa [JOK



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
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynnsl. A30T, pacipocTpaHEHHE
B IIpupoe, Gpuznveckue u
XUMHYECKHE CBOWCTBA

AMMHak, ero pu3nvecKue u
XMMHUYECKHE CBOMCTBA, IIOJIy4YEHHUE U
IIPUMEHEHHE

[TpakTrueckas padora Ne 3 o Teme
«[lonyyenne aMMuaka, u3y4eHue ero
CBOWCTB»

A3oTHas Kuciora, e€ pusnueckue u
XUMHYECKHE CBOWCTBA

Hcnonp30BaHnEe HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATHHBIX
yao0penuii. XumMuueckoe
3arpsA3HEHUE OKPYKAIOILIEH Cpeibl
COEJIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
docdopHas kuciota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHUE

Hcnonb3oBanue pocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH.
3arpsi3HeHue NPUPOTHON CpeIbl
dbocharamu

VYrnepona, pactipocTpaHeHne B
npupoze, Gu3nvecKue 1 XUMUYECKHe
CBOMCTBA

Oxkcuapl yraeposa, ux Gpusndeckue u
XUMUYECKHUE CBOKCTBA.

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

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

bu6mmorexa [JOK
https://m.edsoo0.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bub6mmorexa [JOK
https://m.edsoo.ru/00adfebe



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

37
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39

40

41

42

43

44

DKosoruyeckure npoodIeMsl,
CBA3aHHbIE C OKcHoM yraepoaa (IV)

VYrospHasg KUCIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme
"[losrydyeHne yriekucioro rasa.
KagectBeHnHas peakius Ha KapOOHAT-

n

HOH

HepBOHaLIaJ'IBHBIe MOHATHS 00
OpTraHU4YCCKUX BCIICCTBAX KaK O
COCAUHCHUAX yTIJICpOoaa

erMHI/Iﬁ " €ro COCAMHCHUA

[TpakTnueckas padota Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«Bakneme HeMeTallIbl U UX
COCIUHCHUS

KoHnTtponbhas padota Ne3 mo teme
«Baxkueinme HeMeTalJIBI M UX
COETUHEHMS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX
AJIEMEHTOB — METAJLIOB.
Meramueckas CBA3b U
MeTaJuIM4ecKasi KpucTajuinueckas
pemérka. PU3n4ecKue CBOMCTBA
METAJIOB

XUMHUYECKHE CBOUCTBA METAJLIOB.

DIIEKTPOXUMUYECKUH P
HaANPSDKEHUH METaIIOB

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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
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47
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52

53

54

55

56

O61ue crocoObl MOTyYeHHS
MeTaiuioB. CriaBel. BelyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKLIHM,
€CJIM OJINH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31uHu METAJIJIOB

[llenouHple METaIIIbI

Oxcuipl ¥ THIPOKCH]IBI HATPUS U
KaJIns

[IlenoyHO3eMEIBHBIC METAIIIBI —
KaJablIUA U Maruui

Baxueiinme coeauHEeHNUS KalbLU

O000111eHHUE U CUCTEMATU3ALMS
3HAHUHN

JKEcTKOCTEH BOOBI U CITOCOOEI €8
yCTpaHEHUs

ITpakTrueckas padora Ne 6 o Teme
"YKEcTKOoCTh BOJIBI M METOIBI €€
ycTpaHeHus"

AJTroMuHAN

AMpoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCHU/IA

Kemnezo

bubmuoreka [{OK
https://m.edso00.ru/00ae1156

bubmmorexa [JOK
https://m.edso0.ru/00ae1278

bu6mmorexa [JOK
https://m.edsoo.ru/00ael14b2

bu6mmorexa [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmorexa [JOK
https://m.edso0.ru/00ae1886

bub6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bub6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
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
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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58

59

60

61

62

63

64

65

66

67

OKcuIBI, THIPOKCHIBI U COJIU JKele3a
(IT) u xene3a (1)

O000111eHNE U CUCTEMATU3ALMS
3HaHUU

[TpakTuueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxneimuye MeTalIbl M UX
COEIMHEHU

Brrancnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIHH, eCITH OJMH U3
pCareHTOB JIaH B U30BITKE HITU
COJICP)KUT IpUMeECH. Berancienus
MacCOBOH J0JIM BbIXOIa MPOIYKTa
peaxkuuu

O0600611IeHNE U CUCTEMATHU3ALIUS
3HAHUM

Konrponsnas padora Ne4 o reme
«Baxunenmue MeTauibl 1 UX
COEJIMHEHUS

BemecTBa 1 Marepuaisl B
IIOBCEIHEBHOM JKM3HU YEJI0OBEKA
XHUMHUYECKOE 3arps3HEHNE
OKpY’Karollen cpebl

Ponbs xumuu B pemeHun
HKOJIOTUYECKUX MPOOIIeEM

PesepBHbIit ypok. O6001IeHNE 1
CUCTEeMaTH3aIlMs 3HAHUH

PesepBubIil ypok. O6001meHIE 1

bubmuoreka [{OK
https://m.edso0.ru/00ae35e6

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [JOK
https://m.edso0.ru/00ael1750

but6mmoreka [IOK
https://m.edso0.ru/00ae3f50

bub6mmorexa [JOK
https://m.edso0.ru/00ae4270

bubmuoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmoreka [IOK
https://m.edso00.ru/00ae0d0a

bu6mmoreka [IOK



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
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O60011eH1e 1 bubmmorexa [JOK
CUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI MIPOT'PAMMBI

8 KJIACC

Kox
NpoBepsieMoro
pe3yJibTara

1

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

I1o Teme: «HepBOHa‘IaJ'IBHBIe XUMHUYCCKUC ITOHATH

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHH: aToM,
MOJIEKYJIa, XUMHYECKHUH SJEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMeECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAS aTOMHAsi W MOJIEKYJIsIpHAsh Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAsT Macca, MaccoBas OIS XUMHYECKOTO
3J€MEHTa B COEIMHEHUHU, MOJIPHBIN 00BbEM, XUMUUYECKAs peakiius,
KIaccuukanus — peakiuili:  peakuuu — COSAUHEHHUS,  PEaKIHUH
pa3NoKEHUs, PpEeaKlUy 3aMCeIICHHs, pEeakiuu OoO0MeHa, JK30- U
SHJOTEPMHUUYECKHE PEAKIMH, TEIUIOBOH 3(¢eKT peakiuu, pacTBop,
MaccoBas JI0JIsI BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B paCTBOPE
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUUA M
HpI/IMeHHTB OTHU ITIOHATUA HpI/I OIIMCAaHUU BCIICCTB U UX npeBpameHHﬁ
WCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUJIsl COCTaBiieHUS (popmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTb  CMBICI  3aKOHOB COXpPAHEHHUS  MacChl  BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHA
ABoraapo

OTIpENIeTATh  BAJICHTHOCTh aTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCINHCHUAX

KJIaccu(UIUPOBaTh XMUMHUYECKHE peakmuu (M0 YHUCIy M COCTaBy

YYaCTBYOIIMX B PEAKIIMH BEIIECTB, M0 TEIUIOBOMY 3 dekTy)

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIUYUCIIATH MACCOBYIO JOJIO XHMHUYCCKOTO DJJICMCHTA II0 (bopMyJIe

COCOUHCHHS,
BBIYMCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHHS — HAOIIO/ICHUE,
W3MEpeHue,  MOJECIHUPOBAHME,  OSKCIEPUMEHT  (peaJbHbIl U

MBICJICHHBIH )
ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTBY

pacCKpbiBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSATHM: OKCHUn,

KHCJI0Ta, OCHOBAaHUEC, COJIb

OMpCACIIATh NPHUHAMJIC)KHOCTh BCHICCTB K OHpejle.HéHHOMy KJIacCy

coefiMHeHuil o popmysam
KJIacCH(UIIMPOBATH HEOPTAaHUYECKUE BELIECTBA

XapakTepu3oBaTh (OMUCHIBATH) OOLIME XUMHUYECKHE CBOICTBa
BEILECTB PA3JMYHBIX KJIACCOB, MOJTBEpXkasi OMHCAHUE MpPUMEpPaMU

MOJICKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEaKIIHii

IMPOIrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTU IMPOTCKAHUA XHUMHUUYCCKHUX

IPEBpaICHH B Pa3IMUHbIX yCIOBUIX

CIeI0BaTh IpPaBWJIAM  IIOJIB30BAHUA XUMHUYECKOM TIOCYIOM W
n1abopaTOpHbIM 000pYy/JOBaHMEM, a TaKXKe MpaBUiIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKUUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BelIeCcTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OIpPEACIIEHHOW MacCOBOM JOJIEd PpacTBOPEHHOIO
BEIECTBA, MNIAHUPOBATH U MPOBOJUTH XMMHUYECKHE SKCTIEPUMEHTHI I10
pacno3HaBaHUI pPACTBOPOB WIEJIOYEW U KHUCIOT C IOMOUIBIO
HWHIMKATOPOB (JaKkMyc, (heHondTanent, METUIOPAHK U IPYTHUE)
MPOBOAUTH PAcU€Thl 10 YPaBHEHUIO XUMUYECKOI peakiuu

I[Io Teme: «llepnommyecknii 3akoH u Ilepmommueckas cucrema
xumuyeckux siemeHTtoB JI. W. MengeneeBa. CtpoeHue aTOMOB.
Xumunyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHH: SIpO aToMa,

SHCKTpOHHBIﬁ clion aroMa, aTOMHasiz 0p6I/ITaJ'Ib, paauyc atroma,

XUMHYCCKas CBA3b, IMOJIIpHAad W HCIOJIIpHAasd KOBAJCHTHAd CBA3b,



3.2

3.3

3.4

3.5

3.6

3.7

9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

QJICKTPOOTPULATCIIBHOCTh, HWOHHAA CBA3b, HOH, KA4THOH, 4HUWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/IL[I/IpOBaTL XUMHNYCCKUEC 3JICMCHTBI

OIMCHIBATh M XapaKTepu3oBaTh Tabnu4Hyio ¢opmy Ilepuonnueckoit
CHUCTEMBbl XMMHYECKHMX D3JIEMEHTOB: pa3iuyaTh IOHATUS «IJIAaBHAs
noarpynmna (Arpynma)» u «mobounas mnoxarpymma (brpymma)y,

«MaJible» U «OOJIBIIHE) NEpUOAbI

packpeiBaTh cMbich llepmoamueckoro 3akona [[.M. MeHnneneena:
J€EMOHCTPUPOBATh TOHUMAaHUE NMEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJICEMCHTOB OT HX IIOJOKCHHUSI B HepnonnquKoﬁ

CHUCTEMC

COOTHOCUTh  0003Hau€HHUs, KOTOpblE HUMEITCI B  Tabnuue
«lleppognyeckass  cucremMa  XUMUYeCKHX  dneMeHToB .M.
MenzeneeBa» € UYUCIOBBIMM XapaKTEPUCTHKaMHU CTPOEHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsaf s1apa, o0luee Yucio

QJICKTPOHOB U PACHPCACIICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

OIIPCACIIATH CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

ONpEeAeNATh BHUJ XMMHUYECKON CBsI3UM (KOBaJ€HTHAas U HOHHas) B

HCOPraHNYCCKUX COCANHCHHUAX

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
oﬁpasonaTe.m)Hoﬁ nmporpamMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

[To Teme: «BemiecTBO U XUMUYECKast PEAKIIMSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMUYECKUX IIOHATHUH: pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AIIEKTPOJUTHYECKAsl AUCCOIUAIIMS,
peakiMi MOHHOTO OOMEHa, KaTalu3aTop, XUMHUECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTEND,
BOCCTAHOBHTENIb, OKHCIIEHHE M BOCCTAaHOBJIEHHE, AJUIOTPOIHS,
aMmpOTEepHOCTh,  XHMHYECKas CBA3b  (KOBAJIEGHTHAs, HWOHHA,

MeTaJ'I.]'H/I'-IeCKaﬂ), KpUCTAIIINYCCKasd peméTKa, CIIIaBBI, CKOPOCTH



1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

XUMHUYECKOM peaknuun

HWITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCECKHUX MMOHATHH H

NPUMCHATH 3TU MMOHATHUA IIPU OIIMCAHUU BCIICCTB U UX HpeBpaH_[eHI/II\/'I

COCTAaBJIATb YPABHCHUA BHGKTPOHHTHHGCKOﬁ Jucconanu KHCIIOT,
IIET04YEe W COJICH, TOJHBIE M COKpaIIEHHBIE YpPABHEHHS PEAKIMI

HWOHHOTO OOMEHa

PAaCKpbIBATh CYHIHOCTH OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKm/HZ

MIOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakuuit
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUYECKOI peakiuu

Ilo Temam: «Hemertamnpl M HUX COEOUHEHUS» U «MeTawibl U HX

COCOAUHCHU»

XapaKTEepPU30BaTh (OMUCKHIBATh) 00IIME U CTICIU(PUICCKUE XUMUUECKIE
CBOMCTBA TPOCTBIX W CIIOKHBIX BEIIECTB, TOJTBEPXKIAas ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX

XUMHYECKHUX PEaKUI

COCTAaBJIATb YPAaBHCHUA peaKHHfI, MOATBCPIKAAIOINIUX CYHICCTBOBAHUC

TeHETUYCCKOM CBSI3U MEXKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

IMPOTrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX

YCIOBHUAX

CIE0BaTh MpaBWJaAM TMOJb30BAHHUS XUMHUYECKOM TOCYAOM H
71a00paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpaIeHHs C
BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKUUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO TMONTYYCHHIO W COOHMPaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKHUCIIOro ra3a)

MPOBOANTHh PEaKIMH, [OATBEPKIAIOIIME KAauyeCTBEHHBIH COCTAaB
pa3IMYHBIX BEIIECTB: pACMO3HABAaTh OIBITHBIM MYyTEM XJIOPHI-,
Opomun, womua, kapObonat, Qocdar, cummkar, cynbdar,
TUAPOKCUIMOHBI, KAaTHOHBI aMMOHHMS, MOHBI M3YYEHHBIX METAJLJIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB

[To Teme: «XuMus U OKpYIKarOILAsl Cpeaay

pacKpbIBaTb CMBICA OCHOBHBIX XxuMuueckux moHsatuil: [IJIK
BEILECTBA; KOPPO3HUs METAJUIOB

OPUMEHATE OCHOBHBIC OIICpaluu MBICIIUTETbHOHN JCATCIIBHOCTH —



aHaIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIEeHNe, CHCTeMAaTHU3alINIO,
BBISIBJICHUE TPUYMHHO-CIIEJCTBEHHBIX CBSI3eM — IS U3Y4YCHUS
CBOMCTB BELIECTB M XHUMHUYECKHX pEaKIMii; eCTECTBEHHOHAYYHBIE
METOJbI TIO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJCIUPOBaHUE,

9KCHEPUMEHT (peasbHbI U MBICIICHHBIH )



IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

[TepBoHavYaIbHBIC XUMUYECKUE TTOHSATUS

[Ipenmer xumuu. Posnb XMMHM B KM3HM YElIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

ITousTtue o METOJax ITO3HAaHHUA B XMMHUHU. Yucteie BCIICCTBA U CMCCH. CrocoOkbl

paszeseHus cMecen

ATOoMBI © MOJICKYJIBI. Xumnueckue d1eMeHThbl. CHMBOJBI XUMHYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BEIICCTBA. ATOMHO'MOJICKYHHPHOG YUCHUC

XyMH4YecKas (bopMyﬂa. BaneHTHOCTE aTOMOB XMMHUYECKHX D3JIEMCHTOB. 3aKOH
IIOCTOAHCTBA cocTtaBa BCIICCTB. OtHocHUTEeNbHAS aTOMHasAa mMacca.
OtHocuTenbHas MOJICKYJISIpHAd Macca. MaccoBas 10yl XMMHYECKOTO 3JIEMEHTa

B COCAUMHCHUU

KomuuectBo BemectBa. Moisib. MosspHas macca. B3anMoOCBsI3b KOJIMYECTBA,
Macchl W 4YHMCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo ¢opmynam

XUMHUYECKUX COG)II/IHGHI/Iﬁ

dusznueckrue U XUMHYCCKHE SBJICHHS. XHMHYSCKAs peaknuusga nu eé MMPU3HAKH.
3aKoH COXpaHCHHA MACChl BCUICCTB. Xumudeckue YPaBHCHUSI. KHaCCI/I(i)I/IKaHI/IH

XUMHUYECKHX peakiuil (COeIMHEHUS, Pa3IoKeHus, 3aMeIeHNsI, 0OMEHa)

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0M, € MpaBUIaMU
paboTel B JabopaTopuM W NpuéMaMu OOpalieHus C J1adopaTOPHBIM
00Opy/I0OBaHHEM, H3yYE€HHE W OIUCaHWe (UIUYECKUX CBOKMCTB 0OpPa3IoOB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IIaBJIeHHE BOCKa,
TassHHUE JIbJIa, PACTUPAHHUE caxapa B CTyNKe, KUICHUE U KOHJICHCAIUs BOJbI) U
XUMHYECKHX (TOpeHHe CBeYd, [MpOKalMBaHWE METHOW  MPOBOJIOKH,
B3aMIMOJICHCTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAOIIOJIEHUE W ONHCAHHE
NPU3HAKOB TMPOTEKAaHWsS XUMHUYECKHUX peakuuid (pa3jioxkeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapus, pas3jioKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE Kelle3a C PaCTBOPOM

commu meau(Il), nyuenne cnocoOoOB pazaeiaeHus: cMeceil (C MoMOIIbI0 MarHuTa,



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

¢uipTpOBaHMEe, BBINAPUBAHHUE, MUCTWUIALUA, Xpomarorpadus), MpoBeleHUE
OUYMCTKU MOBAPEHHOM cONM, HAOJIIOIEHUE U ONTUCAHKUE PE3YJIbTATOB POBEACHUS
OMbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMsI MAacChl, CO3JaHue MoJjenei

MOJIEKYJT (IIapOCTEPIKHEBBIX )
Baxneumue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

Boznyx — cmecp razoB. CocrtaB Bosnyxa. Kuciopox — anemeHT u mpocroe
BemlecTBo. Haxoxzaenue kuciopona B mpupone, (GU3NYecKMe U XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoma. CrocoObr
NOJY4YeHUsl KHUCIopoJa B J1abopaTopuu M HpoMbIIUICHHOCTH. Kpyrosopor

KUcIopoaa B mpupoe. O30H — aJuIoTponHast MOAU(PHUKALUS KACIOPOoIa

TennoBoil 3P PekT XUMUUECKOH peakul, TEPMOXUMUYECKHE YPaBHEHUsI, 9K30-
U DHIOTEpMUYECKUE peakuu. TOIUIMBO: yroib U METaH. 3arpsi3HeHUE BO3/yXa,

yCHUJICHHE TapHUKOBOTO 3(h(ekra, pazpylieHrne 030HOBOTO CI0s

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokneHue Bomoposaa B MpUpPOJE,
¢u3uYecKkue W XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTOYYCHUS.

Kucnotsl u conmu
MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YPABHEHUSIM

®dusznyeckue CcBoOWMcTBA BOAbl. Boma kak pacTBopuTenab. PacTBOpBL.
Haceoliennbsie 1 HEHACHIILIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 1ons BemecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Poib pacTBOpoB B MpuUpOJie U B KU3HU uejoBeka. Kpyroropot
BOJABl B TPHUpOJAE. 3arps3HEeHHWE TMPUPOIHBIX BOJA. OXpaHa H OYHCTKA
MIPUPOHBIX BOJ

Knaccudpukanus Heopranmueckux coeaumHeHnid. Oxcuapl. Kitaccupuxarmmst
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) U
HeconieoOpa3yromue. Homenkmarypa okcuaoB. Dusnueckne W XUMHUYECKHE

CBOMCTBaA OKCHIOB. HonyquI/Ie OKCHI0OB

OcHoBanus. Knaccudukanust ocHoBaHUM: 1IENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHui. [lomydyenne ocHoOBaHMM

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. ®dusznueckue u
XMMHYECKHE CBOMCTBAa KHMCIOT. Pan aktuBHoctu MmetaimioB H.H. bekerosa.
[Tomyuyenue kucaot

Comu. Homenknatypa cosneil. @usznueckue M XUMHUYECKHE CBOWCTBA COJICH.

[Tonydenue coneit



2.10

211

3.1

3.2

3.3

I'eneTnueckas cBsI3b MCKAY KJIaCCaMU HECOPTaHNYCCKUX COCIMHECHUMN

XUMHUYECKUH  OKCIIEPUMEHT: KAayeCTBEHHOE ONpENEICHUE  COACpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclo3HaBaHHE U M3YyUYCHHE
CBOICTB KHCJIOpOJa, HAOMIOIEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIOM H
YCIJIOBUSI BOZHUKHOBEHUS M NPEKpalleHUsl TOpeHUs (Ilokapa), 03HAaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U ONHMCAaHME WX CBOICTB, MOJNy4YeHHE, coOupaHue,
pacro3HaBaHUEe M U3YYEHUE CBOMCTB BOJOpojaa (TOpeHHE), B3auMOJCHCTBHE
Bojiopoza ¢ okcuaom menu(Il) (Bo3aM0oXKHO HCTIONB30BaHHE BUECOMATEPHAIIOB),
HaOrosleHne OO0paslloB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBAHUE
OCOOCHHOCTEHl  pacTBOPEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAacCCOBOM JOJIel PACTBOPEHHOIO
BEIIECTBa, B3aUMOJCWCTBHE BOJbI C MeTa/llaMu (HaTpUEeM U KaJbI[HEeM)
(BO3MOXHO MCIOJIb30BAaHUE BUIEOMATEPHUANIOB), OIIPEIEICHUE PacTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0 HMHIMKATOPOB, HCCIIENOBaHHE OO0pa3loB
HEOpPraHMYECKUX BEIIECTB pPa3jMYHbIX KJIACCOB, HAONIOJCHUE W3MEHEHUs
OKpacKM HHJMKAaTOpPOB B pPAacTBOpPAaX KHCIOT M IIEJOYEH, H3y4yeHUe
B3aumoeiictBusi okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
METaJUIAMH, PEaKUUH HEUTpaIU3alnH, OJTy4YEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO0 MeTaula JApPYyTMM M3 pacTBopa COJIM, pElICHHE
SKCHEPUMEHTAIBHBIX 337a4 M0 TeMe «BakHellne Kiacchl HEOPraHMYECKUX

COEIUHEHUN

[lepuonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble TOMBITKK KJIACCH(PHUKAIUM XUMUYECKUX OJJIeMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE W IETIOYHO3EMENTbHBIC METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

ITepnonnueckuii 3akoH. [lepnoanueckas cucteMa XuMUYECKUX dieMeHToB J[. M.
Meneneesa. Kopotkonepuoanast " JUIMHHOIIEPUOAHAS bopmbl
[lepuoanueckoit cucrtembl xuMuueckux anemeHtoB J[[.M. Menneneesa.
ITepuoasl u rpynnel. OU3MYECKUM CMBICI TOPSAKOBOIO HOMEpPA, HOMEpPOB

IIEPHO/1a U TPYIIIbI DJIEMEHTA

Crpoenne atomoB. CoctaB aToMHBIX saep. M3otomnbl. Onextponsl. CtpoeHue

QJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XMMHYECKHX 3JIEMEHTOB
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ITepuoanueckont cucremsl JI.1. MenneneeBa. XapakTepuCTUKA XUMUYECKOTO

AJIEMEHTa Mo ero nosuoxeuuto B [lepuoanueckoii cucreme .M. Menaeneena

3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aTOMOB XHMMHMUYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX M HEMETAaUIMYECKMX CBOMCTB IO TIpyIIlaM M NEPHOJAM.
3unauenue Ilepuonuueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUsSI HayKu W mnpaktuku. .M. MennaeneeB — y4€HbId U

IPpaKJJaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJISIPHAsi)  CBS3b.

:‘)J'IeKTpOOTpI/IHaTeJIBHOCTB XHMHYECKHX 3JIeMeHTOB. loHHas CBA3b

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuu. HpOHGCCBI

OKHCJICHUS B BOCCTaHOBIICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH

XHUMHUYECKUMN OKCIICPUMCHT: HU3Y4YCHUC 06pa3u0B BCIICCTB MCTAIJIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIC THUAPOKCHAA IHHUHKAa C paCTBOpaMud KHCIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WIJIFOCTPUPYIOMIUX MPUMECPbI OKUCIIUTCIIbHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTtBo 1 xumnueckas peakuus. [losropenne

[Tepnonnueckuit 3axoH. Ileprnoauyeckas cuctema Xumudeckux snemeHTos J[. 1.
MenpeneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KaldbLUusi M UX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepmonnueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

CrtpoeHue BemlecTBa: BHJbl XHUMHUYECKOM CBSI3U. THUIBI KpHUCTaNIMYECKUX
pEIETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKN
U BUJa XUMU4eckoi cBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
BEIIeCTB (MEXJIyHapoaHas U TpPUBHAJbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMUXCSA K  PA3JIMYHBIM  KJACCaM  HEOPraHWYECKUX COCIUHEHHH,
TE€HETUYECKAs CBSA3b HEOPraHNYECKUX BELIECTB

Knaccudukanus XMMUYECKHX peakuid 0 pa3IMyHbIM NpU3HaKaM (110 YUCITy U
COCTaBy YYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY J(PQeKTy, 1o

W3MEHEHHIO CTEIIEHEH OKHCICHHS XHMHYECKHUX QJIEMCHTOB, IIO O6paTI/IMOCTI/I,



1.4

1.5

1.6

1.7

2.1

10 y4acTuro KaTanmaTopa). IK30- u SHAOTCPMHUYUCCKUC pcaknuu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHUYCCKOM pcakuuun

[Tonatue 00 0OpaTHUMBIX M HEOOPATHUMBIX XMMHUUYECKUX peakuusx. Ilonsatue o
TOMOTE€HHBIX M TeTepPOTeHHBIX peakuusax. [IoHsTHe 0 XUMHUYECKOM PaBHOBECHH.
@akTopbl, BIUAIONIME HAa CKOPOCTh XMMHUYECKOW pPEaKIUH U TOJOXKECHHE

XUMHYECCKOI'0 paBHOBECHUSA

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBiieHUE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUMH C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OanaHca

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEIIEKTPOIUTHL.
KaTtunonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PAa3JIMYHBIMU BHUJIAMU
xummuueckoi cBsa3u. Ctenenp quccouuanuu. CUIIbHBIE U clla0ble dIEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YCIIOBHS MPOTEKAHHS PEAKIIMA MOHHOTO OOMEHa,
MOJIHbIE U COKpaUIEHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KHCIIOT,
OCHOBaHHMN H COJIE B CBETE€ TMPEACTABICHUN 00 SICKTPOJUTUYECKOU

JUucconuanuu. KauecTBeHHbIe PCaKni Ha NOHBI. Ilonsatue o THApOJIN3C cojieit

XUMUYECKUN SKCIEPUMEHT: O3HAKOMIIGHHE C MOJEISIMH KPUCTAUTHUYECKHUX
pEelIETOK HEOpraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
anMasa), CIIOKHBIX BEIHIECTB (XJIOpUAa HATpHs); UCCIEJOBAHHE 3aBUCHMOCTH
CKOpPOCTH XHMHYECKOM peakluud OT BO3JEUCTBUS pPa3iIMYHbIX (DaKTOPOB;
WCCIIEIOBAaHUE  DIIGKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Mpollecca
JTUCCONMAITMN  KHCJIOT, MIEJIOYed © Cojiell  (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJCHUE OMbBITOB, WUTIOCTPUPYIOMIUX TPU3HAKH
MPOTEKaHUs PEaKIuii HOHHOTO 0OMeHa (0Opa3oBaHME OCajKa, BhIICIECHUE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WJUTFOCTPUPYIOIIUX TMPUMEPHI OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX pEaKIMi (FOpeHHE, PeaKkluu pPa3JIoKEeHUs, COeIUHEHUs);
pacrno3HaBaHHE HEOPTAHUYECKUX BEIIECTB C MOMOIIBI0 KaU€CTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
Hemerannsl u ux COCUHCHUA

OOmast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIe CTeNeHn okuciaeHus. CTpoeHne U (U3NYECKHEe CBOMCTBA MPOCTHIX
BEIICCTB — TallOTEHOB. XWMHUYECKHE CBOMCTBA Ha TMpUMepe XJjopa
(B3aUMOJICHCTBUE C METaJJIaMH, HEMETaUIaMH, IIejo4amu). XIIOPOBOIOPO/I.

ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4eHHE, puMeHeHue. JleiicTBue
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XJIOpa U XJIOPOBOAOPOZAa Ha OpraHHU3M YCJIOBCKaA. Baxneiume XJIOpUAbl U HUX

HAaXO0XJEHUE B IPUPOJIE

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHbIE CTENEeHN OKUcieHus. CTpoeHue u (pu3nyeckue cBOMcTBa
MPOCTBIX BELIECTB — KHCIOPOJAa M Cepbl. AJUIOTPONHBIE MOIU(PHUKAIUN
KHCJIOpo/a U cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢usnyeckne M XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl KaK MpPEICTaBUTEIN
KUCJIOTHBIX OKCHJOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme Kak mpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMUUIECKUe
peakiuy, JeXale B OCHOBE MPOMBIIUIEHHOIO CIoco0a IMOJIy4EeHUS CEepHOM
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peakuus Ha
cyabdar-uoH. Haxoxnenue cepbl U €€ coeqUHEHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPY’KAIOLIEH Cpellbl COEIMHEHUSIMU cepbl (KUCIOTHBIE JI0XKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBpaIleHUs

OO0mas xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacClIpOCTpaHEHUE B IIPUPO/IE,
¢du3nueckrue U XuMHUeckue cBoiictBa. Kpyrosopot azota B mpupoje. AMMHAK,
ero ¢u3MvecKue W XMMUYECKHE CBOICTBA, MoiyueHWe U npumeHeHue. Comnu
aMMOHHMSI, UX (U3NYECKHEe M XHUMHYECKHE CBOMCTBA, MpPUMEHEHHUE.
KauectBeHHasi peakiusi HAa MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIyYeHHE,
dbu3mveckue W XUMHUYECKHE CBOWCTBA (00OmMIME Kak MPEACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcmnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHHEpAIbHBIX yn0OpeHuil. XUMHUYEeCKOe 3arpsi3HEHUE OKpY Karoleit
Cpelbl COeTMHEHUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu Gocdopa, Gusnueckue U XUMHUUECKHE
cBoiictBa. Oxcug ¢dochopa(V) u dochopnas kucinora, Qusnyeckue u
XUMUYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue ¢docharoB B KauecTBe

MUHEpaIbHBIX YI00peHHi

OO6mas xapaktepuctuka 31neMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHBIE CTETMEHW OKHUCICHUS.  YTIEpOoX, aJuIOTPOITHBIC
MoaudUKaAIK, pacpoCTpaHeHHEe B TpUpoje, (PU3MUecKrne U XUMUYECKUE
cBoicTBa. Ancop6uusi. Kpyrosopor yriaepoaa B npupojse. OKcHUibl yriiepoaa,
X (U3NYECKHe M XUMHUYECKUE CBOICTBA, JICHCTBHE HAa JKUBBIC OPTaHU3MBI,

IMOJIY4YCHHUEC U NPUMCHCHUC. DKOJIOTHYECKHUE HpO6HCMI>I, CBs3aHHBIC C OKCHJIOM
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yraepoaa(IV); rumoresa rmo0anbHOrO MOTEIJICHUS KIWMAaTa; NapHUKOBBIM
a¢dekr. YronpHas KUCIOTa W €€ CONMU, MX (QU3HYSCKHE U XUMUYCCKUE
CBOIiCTBa, monyueHue U mpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHart-
HoHBI. Vcnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJIBbCKOM XO03sHCTBE

[TepBoHavanbpHBIC TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, 3TWJIEH, AalETWUJIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas
kucioTa). x cocraB m xumudeckoe crtpoeHue. [loHstne o Ouonormyecku
BaXXHBIX BEIECTBAX: J>KHMpaX, OelKax, YrieBoJaX — M WX POJH B JKU3HH
yenoBeka. MarepuaabHOE €IUHCTBO OPraHMYECKMX U HEOPTaHMYECKHX

COEIMHEHUN

Kpemuuii, ero ¢usnyeckne © XUMHUYECKHE CBOICTBA, TMOIY4YCHHE U
npuMmenenue. CoenuHeHus KpeMHHsI B npupoze. OOmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoi kucinote. CHIMKATBI, UX UCIOIb30BAHUE B
OBITY, METUIIMHE, POMBIIIEHHOCTU. BaxkHele crpouteabHble MaTepHAaIIb:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. [Ipobiemsbl Oe3omacHOTO

HCIIOJIB30BAaHUA CTPOUTCIIBHBIX MaTCpUajioB B HOBCG,Z[HGBHOﬁ KHU3HU

XUMUYECKUH SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOICTB COJISIHOM KHUCIJIOTBI; IIPOBEJIECHUE KAYECTBEHHBIX PEAKLUI Ha XJIOpUJ-
WOHBl W HaONIOIEHWE MPU3HAKOB HX MPOTEKAaHUS; OMNBITHI, OTPAXKAIOLIUE
¢u3nyeckue 1 XMMUYECKHe CBOWCTBA raJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C 00pasliaMH XJIOPUIOB
(ranmoreHu10B); O3HAKOMJIEHHE C oOpa3uamMu cepbl M e COeIUHEHHSIMHU
(BO3MOXHO HCITOJIb30BAaHHWE BHUJEOMATEPHUANIOB); HAOIIOJIEHHE TIpolecca
o0yriuBaHus caxapa MoJl ACWCTBHEM KOHILEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
M3y4YeHHE XMMHYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, IPOBEIECHUE
KayeCcTBEHHOW peakUuMud Ha Ccyiab(par-uoH U HAONMIOJCHUWE TMpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ PU3NUYECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIBb30BAaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (oCchHOPHBIX YI0OpEHUH; OydeHUE, COOMpaHKe, pacli0O3HABAHHE U
M3yYeHUE CBOICTB aMMHaKa;, IMPOBEJCHHWE KAa4YeCTBEHHBIX pPEaKLUMH Ha HOH
aMMOHMSI U ¢ocaT-uOH U U3yYEHHE NPHU3HAKOB MX MPOTEKaHUS,
B3aMMOJIEIICTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEABIO (BO3MOKHO
WCIIOJIb30BaHNE BUJIEOMATEPHANIOB); HU3yUYEHHE MOJENel KPUCTAIUIMYECKUX
peméTok anmasza, rpadura, (QyiiepeHa; O3HAaKOMIIEHHE C MPOIEcCOM

azcopOLMU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
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IIpOTHUBOra3a; IOJy4YCHHUC, CO6I/IpaHI/IC, pacino3dHaBaHuC U H3YYUYCHUC CBOMCTB
YIJICKUCIIOrO0 Tasa; MPOBCACHHUE Ka4CCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- n
CUJIMKAT-UOHbBI W HU3YUCHHUC IIPHU3HAKOB HX I[POTCKAHUA; O3HAKOMIJICHUC C
HpOHYKHHGﬁ CHIIMKATHOMU MPOMBIIIJICHHOCTH; PCIICHHUEC OSKCIICPUMCHTAJIbHBIX

3ajJa4 no TeMe «BakHele HeMeTallIbl 1 UX COSIMHEHMS)
Meramisl 1 BX COCAUHECHUA

OO0wast XapaKTepUCTUKAa XMMUUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxeHus B Ilepuonnueckoil cucreMe XUMHUYECKHX dieMeHtoB [
Mengeneesa u ctpoeHus aromoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
MeTajIn4yeckasl KpHUCTauIMyecKas pelmeTKa. JIEKTPOXUMUYECKUN  psf

Hapr[}KCHI/Iﬁ METaJlJIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTayuioB. O0Ire crocoObl MOIy4eHUs
MeTa/uioB. [loHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOpaIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " IPOMBIINIJICHHOCTH

[Ilenouynsle MeTayuibl: nosiokeHUe B llepuonmueckoil cucTeMe XHMUYECKUX
anemeHToB [[.1. MeHaeneeBa; cTpoeHME X aTOMOB; HaXOXIEHUE B IIPUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpust U Kanus). OKCHIbl 1
THUAPOKCUIABI HATPUA W KaJlus. HpI/IMCHeHI/Ie IICJIOYHBIX MECETAJZIOB H HUX

COE€IMHEHUN

[lenouHo3emMenbHble  METaIbl MarHuii M KaJdblMi:  MOJOXKEHHE B
[Iepnoanueckoii cucreme XUMUYECKUX 3i1eMeHToB [[.11. MenzneneeBa; ctpoeHue
UX aTOMOB; HaxokJeHue B mpupone. Pusnyeckue U XUMHUYECKHE CBOMCTBa
MarHusi M Kanblusa. Baxxueilimme coeAMHEHUs KaibIUs (OKCHUI, TUIAPOKCHI,

conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHuUs

AmoMuHuit: nonoxenue B I[lepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa;, cTpoeHUE aroma; HaxoXKAcHHWE B npupoje. Pusznyeckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(pOTEpHBbIE CBOMCTBA OKCHIA U THIPOKCHIA

AJIFOMHUHUA

Kene3o: nonoxenne B [lepuoanueckoi cucreme XumMuyeckux anemeHTon J[.M.
MenzieneeBa; CTpPOCHHE aTroMa; HaxoXAcHWe B mpupoze. dusndeckwe u
XUMUYECKHE CBOMCTBa xkene3a. Okcuabl, THApPOKcUabl U conu xkenesa(ll) u

xene3a(lll), mx cocras, cBOICTBA M TTOJTyICHUE

XUMUYeCKUM SKCIICPUMCHT. O3HAKOMIICHHE C 06pa3HaMI/I METAIJIOB M CIIJIaBOB,

nx (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPPO3HMKU MCETAJIIIOB
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(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB), 0coOeHHOCTeH
B3aMMOJEHCTBUSI OKCHJA Kajlblusi U HaTpus C BOAOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPHAJIOB); HCCIIEOBAHUE CBOMCTB >KECTKOW BOIBI;
mporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA HAa MOHBI
(MarHus, Kanblus, adroMuHus, uuHKa, xeneza(ll) m sxenesa(Ill), memu(Il);
HaOJI0ZICHNE U ONMCAHKE MPOILIECCOB OKpAIIMBAaHUs IJIAMEHM MOHAMU HaTpus,
Kanus W Kanblusg  (BO3MOXKHO — MCIIOJIB30BaHUE  BMJIEOMATEpPUAIIOB);
uccieoBaHue aM(pOTEpHbIX CBOMCTB TMAPOKCHIA ATOMUHMA U THUIAPOKCHIA
LIMHKA; pelIeHNEe SKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelne MeTaibl U

UX COEIMHEHUS
XUMHUS U OKpy’Karolas cpenia

Hosele MaTepuansl u TexHONOruu. BelmecTtsa U marepuansl B IIOBCEIHEBHON
JKU3HM 4YeJIoBeKa. XUMUS U 30pOBbe. be30omacHoe UCIO0Ib30BaHUE BEUIECTB U
XMMHYECKHX peakuui B ObITy. IlepBas momorp mpu XMMHYECKHX OKOrax U
OTpaBJICHUAX

OCHOBBI ~ JKOJIOTMUYECKOW  IPAaMOTHOCTH.  XHUMHUYECKOE  3arpsA3HEHHE
okpyxatomien cpenpl [1/IK. Ponp XxuMuu B pemieHUH 3KOJIOTMYECKUX MpoOsem.
[IpupoHble HCTOYHHMKH YTJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA ra3, He(dTh),
MPOJIYKTHI UX NEPEPA0OTKH, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

XUMUYECKUH 3KCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuaoB (CTEKIO, CIIaBbI

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)



IMPOBEPAEMBIE HA OI'D 1O XUMUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbI OCHOBHOI0 0011ero odopasopanust Ha ocHoBe PI'OC

[Ipencrasnenue:

O T03HAaBAa€MOCTH SIBJICHUW TIPUPOJBI, IMOHUMaHHUE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH KakK 00JIaCTU COBPEMEHHOI'O
€CTEeCTBO3HAHMS, KOMIIOHEHTAa OOIEeH KyJIbTYpbl U MPAKTUYECKON
JESITEIIbHOCTH 4YelIOBEKa B YCJIOBHUAX COBPEMEHHOTO OOIIECTBA;

IIOHKMMAaHHUE MECTAa XUMHH CPEAN NPYI'UX €CTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX IO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOHAAX HUCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHUYECKUX peaKHHfI; YMCHUC HCIIOJIB30BaTh MOICIN JUIA

00BSICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON NeSTETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPECMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XUMHUYECKOH HAyKH, 4TO MO3BOJHUT OOYYaroIlUMCs paccMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayiieit npodecCuoHaIbHON AesITeNbHOCTH
U CcllelaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQUIBHOTO NpenMeTa

MIPH TIEPEX0/I€ Ha YPOBEHB CPETHEr0 00IIEeTro 00pa30BaHUs

Brnanenne cucreModl XMMHMYECKUX 3HAaHUM M YMEHHE IIPUMEHSTH

CUCTCMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIOYacCT:

BOXKHEUINIME XHMHYECKHE IIOHATHS. XUMHUYCCKHHA JJIEMEHT, aTOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPOJHAsT CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJICKYJISpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUYECKas
peakius, peakiuH COCIUHEHUS, PEaKIUU PAIOKECHUS, PEAKIUU
3aMeIEHUs, peakIMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
SH/IOTEPMUYECKUE PEAKIIMU, PACTBOP, MACCOBasi JIOJII XMUMHUYECKOTO
9JIEeMEHTa B COCIMHEHUH, MACCOBAsI JIOJIS ¥ MIPOLICHTHAS KOHIICHTPAIIHS

BEILIECTBA B PACTBOPE, PO aTOMA, AIEKTPOHHBIN CJION aTOMa, aTOMHas



2.2

2.3

3.1

3.2

3.3

3.4

opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHCJICHUS,
XUMHUYECKasl CBA3b, MEKTPOOTPULIATEILHOCTD, ITOJIIPHAs U HEMOJISAPHAs
KOB&JICHTHAsT  CBsI3b, MOHHAs  CBsI3b, METaLIM4ecKas  CBA3b,
KpUCTallIM4ecKass pewmeérka (aToMHas, HOHHAs, MeTaJuIndyecKas,
MOJIEKYJIIPHAs), MOH, KAaTUOH, aHHWOH, IEKTPOJIUT W HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsl ~ JUCCOLMALMS, PEAKLUUUd HMOHHOIO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLMH,  OKHUCIUTENb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIEHHME, JJIEKTPOIIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMMble M HEoOpaTUMble peakivy,
CKOPOCTb XUMHUYECKOW peakumu, kataiusarop, IIJK, xopposus

MCTAJLJI0B, CIIJIaBbl

OCHOBOIIOJIATAIOIIME 3aKOHbl XMMMHU: 3aKOH COXPAaHEHMsS Macchl,
nepuonnueckuii 3akoH J.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraz[po

TEOpHUU XUMHU: ATOMHO-MOJICKYJIApHasa TEOpUs, TCOpHUA

BHCKTpOHHTquCKOﬁ Jucconranuu
Bnagenue ocHoBaMu XUMHUYECKOM Ir'paMOTHOCTH, BKJIFOYAIOIIICH:

YMEHHE NIPaBUIILHO UCIOIb30BaTh U3yUYEHHBIE BELIECTBA U MAaTEPHUAJIBI
(B TOM 4Hclie MUHEpajJbHble YyA0OpEHUs, MeTaulbl W CIUIaBbl,
HOPOAYKTHl TEepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupoAHOro rasa, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TOHUMAaHHUE 3HAUEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHr3Ma YesloBeKa; YMEHUE MIPOrHO3UPOBaTh BIUSHHUE BEIIECTB
U XMMHMUYECKHUX IPOLECCOB HA OPraHM3M YEJIOBEKa U OKPYXKAIOIILYIO
IPUPOAHYIO Cpeny

YMEHHE HMHTErpUPOBATh XUMHUYECKHE 3HAHMS CO 3HAHUSMHU JAPYTUX

y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa PabOThl C Pa3IMYHBIMH MCTOUYHHUKAMH WH(OpMAaLUU
Mo XUMUU (Hay4yHass U HAy4YHO-TIONMyJIsipHAs JUTEparypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIIEHHBaTh WHGOPMALMIO O BEIIECTBaX, HUX
NpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUH H  yMEHHue
UCIIOJNIb30BaTh €€ JUIs pelIeHns yueOHO-1103HaBaTEeIbHbIX 3a/1a4
Brnanenue ocHOBaMM TOHSTHHWHOTO ammapaTta W CHMBOJHUYECKOTO

A3bIKA XUMHH JJIs1 COCTAaBJICHUSA (I)OpMyJ'I HCOPTaHNYCCKUX BCHICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMHu XUMHUUYECKOM

HoMmeHknatypsl (IUPAC u TpuBHanbHoi)

YMeHue OOBSCHATH CBSI3b IMOJIOKECHHS dlieMeHTa B [lepuonudeckoii
CUCTEME C YHCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIIo
3JICKTPOHOB), PACHpPENCICHUEM OJJICKTPOHOB I10 JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, Kallvusd U KaJIbIUA

IIpencraBnenue O  MEPUOJWYECKOM  3aBUCHUMOCTHM  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPULIATEIbHOCTH),
IMPOCTBIX W CJIOXHBIX BCHICCTB OT IIOJIOKCHUA DJOJICMCHTOB B
[lepuoanueckoit cucreme (B MalbIX MEpPUOAAX U TIABHBIX

NOJArpyNIax) 1 3J€KTPOHHOIO CTPOEHUS aTOMa
YMmenue kinaccupuIpoBaTh:

XUMHYECKHE IEMEHTHI

HEOpPraHUYECKUE BELIECTBA

XUMHUYECKHE PEaKLUU

YMeHue onpenensiTh:

BAJICHTHOCTh M CTENEHb OKUCICHHUS XMMHYECKUX JJIEMEHTOB, 3apsjl
HOHAa

BUJI XMMHMYECKOW CBA3M U THUIN KPUCTAJUIMYECKOM CTPYKTYphl B
COCTUHCHHSIX

XapaxkTep Cpe/ibl B BOJHBIX PacTBOpPaxX BEMIECTB (KHUCIOT, OCHOBAHUH)
OKHUCJIUTENIb U BOCCTAHOBUTEH

YMeHne xapakTepu3oBaTh GU3NIECKHE U XUMHUECKUE CBOICTBA!
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOI, TpaduT, aimas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUN, Kaaul, MArHUH,
KaJIbLIUM, aTFOMUHUH, JKeJe30)

CJIOKHBIX BEIECTB, B TOM YHCJIE€ HX BOJHBIX pPACTBOpPOB (BOJa,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOJIOPOM, OKCHUABI M THIPOKCHUIBI
metaimoB [-IIA rpynn, amromunus, menu (1), nuuka, xeneza (I u
I11), oxcuast yraepoaa (II u 1V), kpemuus (IV), azora u dpocdopa (111
u V), cepel (IV u VI), cepHucras, cepHasi, a3oTucras, a3oTHas,
dbocdopHas, yrojibHasi, KpeMHUEBAsI KHCJIOTA U UX COJIH)

MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

13

131

3aBUCHUMOCTH OT MX COCTaBa U CTPOCHHS, NMPUMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT UX CBOWCTB, BO3MOYKHOCTb IIPOTEKAHUS XUMUYECKUX
MIPEBpAICHHUI B Pa3JIMYHBIX yCIOBUSIX

YMeHue cocTaBisTh MOJIEKYJISIPHbIE U HOHHBIE YPABHEHUSI pEaKlui, B
TOM UHUCIJIE:

peaxiuit HFOHHOTO OOMeHa

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI

WUTIOCTPUPYIOIIUX XMUMHYECKHE CBOWCTBA M3YyYEHHBIX KJIACCOB
(TpyIin) HEOPraHMYECKUX BEIECTB

MOJITBEPKIAOLIUX T€HETUYECKYIO B3aUMOCBSI3b MEKIY HUMU

YMeHue BBIYUCIATD (IIPOBOJUTH PACUEThI):

OTHOCUTENIHYI0 MOJIEKYJISIDHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHUECKOI'0 3JIEMEHTA B COSMHEHUU

MacCOBYIO JIOJIFO BELIECTBa B pacTBOPE,

KOJIMYECTBO BEILIECTBA U €T0 Maccy, 00beM Ira3oB

[0 YpaBHEHHUSIM XHMHUYECKUX pEaKIUil U HaXOAUTh KOJUYECTBO
BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOIyKTOB PEAKLUU
Brnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJaMH  HAay4YHOro  [Mo3HaHUs (HaOdroAeHwue,
U3MEpEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHNUE) NIPU U3yUEHUU BEIIECTB U
XUMHUYECKHX SIBJICHUN; YyMeHue chopMmyiaupoBaTh MpoOieMy Hu
IPEJUIOKUTH IyTH €€ peIIeHUs

Oe3zomacHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMHM, XUMHUYECKOU
MoCy0i U 1abopaTOpHBIM 000pyAOBaHUEM

mpaBuIaMu 0€301acHOTO OOpaIeHus ¢ BEIECTBAMH, UCTIOIb3YEMbIMHU
B [TOBCEIHEBHOMN XKU3HU, MPaBUJIaMU MOBEJCHUS B LENIAX COEPEeKEHUS
3I0POBbSI U OKPY>KAIOWIEH MNPUPOAHON Cpelbl; MOHMMAHHE Bpena
(omacHOCTH) BO3JEHCTBHA Ha JKUBBIE OPraHU3MBI ONpEAETIEHHBIX
BEIECTB, CIIOCOOOB YMEHBIICHHS] U IMPEAOTBPAILIEHUS UX BPEIHOIO
BO3JICUCTBUSA

Hannure mpakTU4ecKrX HABBIKOB TUTAHUPOBAHUS M OCYIIECTBICHUS

CIICAYIOIMHX XUMHUYCCKUX SKCIICPUMCHTOB!

U3y4YeHHE U OnHcaHue (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (bHSquCKI/IMI/I u XUMHNYCCKHNMH SIBJICHUAMMU, OIIBITHI,



13.2

13.3

13.4

135

13.6

13.7

13.8

14

141

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUECKUX PEAKIIUN
u3ydeHre croco0OB pa3aeieHHus cMecen

MOJlyYeHUE KHUCIOpOAa M HU3YYEHHE €ro CBOMCTB; IOJIy4eHUE
BOJIOPO/Ia U M3YyUYEHHE €r0 CBOMCTB; MOJYyUYEHHUE YTJIIEKUCIOTO raza u

U3yYEHUE ero CBOMCTB; MOJIyYeHHEe aMMHUaKa U U3y4eHHUe ero CBOUCTB

IPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON MaccoBOil nonei

pPacTBOPEHHOTIO BEILIECTBA

MpPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
dbeHondTanenHa) s ONPEACICHHUS XapaKTepa Cpeabl B PacTBOpax

KHCJIOT U MIeI04YeH

WCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aMMOJICHCTBHUS KHUCIOT C METaIaMU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMHU
OCHOBAHUSMH, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO MeETaula JpYyrMM W3 pacTBOpa  COJM;
uccieaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHUIOB ATIOMHUHHS U

[IUHKA

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); ((9JI€KTp0JII/ITI/I‘IeCKa5I
JUCCOLIMALTUS , «Baxnelmuye HeMeTauIbl W HX COCAUHCHUA»,

«BaxkHeHIme MeTajlIbl U UX COeTUHEHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIUE  MPU3HAKH
NPOTEKAHUsI PEaKIMii MOHHOTO OOMEHA;, KAaueCTBCHHBIC pPEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OPOMUII-,
wonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIMKAT-aHHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJabIUs, ATFOMUHUS,
kenesa (2+) u kenesa (3+), menu (2-+), mUHKA

Ymenue:

MPEJICTABIATh  PE3yJbTaThl JKCIIEPUMEHTa B (OpMe BBIBOJIOB,
JOKa3aTeNbCTB, TPaQUKOB W TAaOJMUI] U BBISBISATH SMIUPHUECKUE
3aKOHOMEPHOCTH

YCTaHABIIMBATH CBSI3U MEXJTy PEabHO HAOIIOIaeMBIMU XUMHYCCKHMH

SABJICHUSMU U IIPOLCCCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMHUPE,

OOBSICHATH IPUIMHBI MHOTOOOpa3usl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

[lepBoHavaibHbIE XUMUYECKUE MTOHATUS
Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei

AToMEI © MOJICKYJIBI. Xumudeckue diaeMeHTBl. CHMBOIBI XHMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIIOXKHBIC BEUICCTBA.

Xumnueckas (popmyina. BaleHTHOCTh aTOMOB XMMHYECKHX 3J1eMeHTOB. CTeneHb

OKHUCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAsI aToOMHas Macca.
OTtHOCHUTEIbLHAS MOJICKYJIsIpHad Macca. MaccoBas g0as XHMMHYECKOTO 3JIEMEHTa

B COCAMHCHNU

KonuuectBo BemectBa. Monbs. MonsipHass macca. MomsipHblii 00bEM Ta3oB.

BzaunMocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHHAILL BCIICCTBA

dusznueckue M XUMHYECKHE SBICHHUSA. XUMHUYECKas peakuusa u eé IIPpU3HAKH.

3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMUUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH W llepuoamyeckass cucreMa XUMHUYECKHX JJIEMEHTOB

J.1. Menneneesa. CTpoeHue aTOMOB

[lepuonnueckuii 3akoH. Ilepuoguyeckas cucrema XUMU4YeCKUX 3aeMeHToB J[. 1.
Menneneesa. Ileproael n rpynnsl. @U3NYECKHU CMBICI MOPSAKOBOTO HOMEpA,

HOMCPOB II€pruoaa U rpyIiibl 3JICMCHTA

Ctpoenne atromoB. CoctaB aToMHBIX siaep. M3oTtombl. DnekTpoHsl. CTpoeHue
QJIGKTPOHHBIX  000J0YeK aTOMOB TMepBbIX 20 XHUMHYECKHX JIIEMEHTOB

ITepuoanueckoii cuctemsl /.. Menneneena

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJlkud, KaJbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTANIMYCCKUX W  HEMETANIMYCCKUX CBOfICTB) n HXx COG)II/IH@HI/II\/II B
COOTBECTCTBHH C IIOJIOKCHHUEM OJICMCHTOB B HepI/IO,Z[H‘IGCKOﬁ CHUCTEME H

CTPOCHUEM HUX ATOMOB
CtpoeHue BelecTa

Xumudeckass cBsi3b. KoBaneHTHas (TOJisipHAsT W HEMOJSpHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

Meramnnueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

Turmbr KpUCTATNINYCCKUX peH_IéTOK (aTOMHaH, HOHHAas, MeTaJ'IJ'II/I‘leCKaﬂ),
3aBUCHUMOCTh CBOWMCTB BCIICCTBA OT THIIA KpI/ICTaHHI/I‘{eCKOﬁ peHIéTKI/I 1 BHUJAa

XUMHUUYECKOM CBSI3U

Baxueiie mnpeiacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemertamwibl u ux

COCAMHCHUSI. MeTtamisl 1 ux COCIUHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTAaHUYECKUX COCIUHEHUH: OKCHUIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHUUM (IIENOYM M HEPACTBOPHMBIC OCHOBAHWS);
KUACIOT  (KHCIOpPOJCOACpKAIIMe ©  OECKUCIOPOJIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Oduznueckue W XUMHUYCCKHE CBOWCTBA TPOCTHIX  BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHHUS

dusnueckue U XUMHYECKHE CBOMCTBaA MMPOCTBIX BCUICCTB-MCTAJJIOB: JIMTHA,
HATPUS, Kajusl, MarHUs ¥ KaJbIMs, AJIFOMUHUS, Kele3a. DIEKTPOXUMUYCCKUN

A HAIIPSKEHUM METalIOB

dusznueckue U XMMUYECKUE CBOMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAJUIOB:
XJIOPOBOZOPOJA, CEPOBOAOPOJA, AMMHAKA

®dusnueckue M XUMHUYECKHE CBOMCTBAa OKCHIOB HemeramioB: cepol (IV, VI),
aszota(Il, IV, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuaus(IV). [loxyueHue
OKCHJIOB HEMETAIIJIOB

Xumudeckne cBoicTBa OKCHIOB: MeTaioB IA-IIIA rtpyrmm, mubka, memu(Il) u

sxenesa(ll, I). [TomyyeHue okCUI0B METAIIIOB

XUMHUECKUE CBOMCTBa OCHOBAHUH M aM(OTEpHBIX THAPOKCHIOB (Ha MpUMeEpe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, 1uHKa). [lomyuenue ocHoBaHUM U
aM(OTEPHBIX THAPOKCH]IOB

OO0me XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEepPHHUCTOM, CEpHOM, a30THOH, (oChHOPHOU, KpPEeMHHEBOH, YrosbHOU. OcoObie
XMMHYECKHE CBOICTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.
[Tomyuyenue kucnot

OO0mre XxuMHYeCKue CBOMCTBA cpeaHunx coser. [lomyuenue coneit

[lomyuenne, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,
YTIEKUCIIOTo Ta3a B 1abopaTopHu

HonyquHe aMMMakKa, CCpHOﬁ M a30THOH KHCIIOT B IMPOMBIIIJIICHHOCTH. O6H_II/IC

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB
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5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

['eHeTHYeckas CBSI3b MEXAY KJacCaMH HEOPTaHMUECKUX COSIMHEHHIA
XUMHUYECKUE PeaKIuu

Knaccudukanus XUMHYECKUX peakluid MO pa3iHyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ddekry, mo

W3MCHEHHIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

TennoBoii 23 HEeKT XUMHUECKOW peakluui, TEPMOXUMUYECKHE YpaBHEHUSA. IK30-

U DHAOTEPMUYECKHE peaKkMy. TepMOXUMHUYECKUE YPABHEHUS

OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHUCINUTENH U BOCCTAaHOBUTEIH.
[Iponieccbl  OKUCIIEHMsI M BOCCTAaHOBIEHMsA.  OJIEKTPOHHBIM  OanaHc

OKHCJIUTEIbHOBOCCTAHOBUTEIILHOM pcakuuu

Teopm[ 3HeKTp0HI/ITH‘{eCKOﬁ Auccolranuu. KaTI/IOHBI, AHHUOHBI. BJICKTpOHI/ITBI n

HEBJICKTPOJINTEI. CunbHbIe U cl1a0bIe SJICKTPOJINTEL. CreneHb Jucconualnmu

Peaknun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,

MOJIHBIE U COKpAILIEHHBIC HOHHBIE YPaBHEHHsI peaknuit
XuMHUS U OKpY:Karolas cpenia

BemectBa m Mmarepuansl B IIOBCEIHEBHOM JKM3HHM 4eloOBeKa. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B jabopaTopuu u OBITY.

HCpBaH IIOMOIIb ITPHU XUMHUYCCKUX 0XKOr'aX U OTPABJIICHHUAX

XUMHYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeibl (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeJOTBPALLCHHS
[IpenensHass nomyctumas koHuentpanus BemectB (IIJK). Pomp xumuu B
pEeLICHUH HKOJOTMYECKUX TNpolieM. YcCuiIeHue MapHUKOBOro sddexTa,

pa3pylieHrue 030HOBOTO CIIOS

[TIpumenenue cepsbl, a3ora, Gocdopa, yriepona, KpeMHHUS] U UX COEIUHEHUUN B
OBITYy, MEIWIIMHE, MPOMBIIIIEHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOpPAlOMUHUN, OpoH3a) B OBITY U
MPOMBINIICHHOCTH UX coequHeHui. [IoHsITHEe 0 KOpPO3UH METaIOB, OCHOBHBIE
CIocoObI 3alIUTHI X OT KOPPO3UHU

[IpuponHble WCTOYHUKU YTIIEBOAOPOIOB (Yrojib, MPUPOIHBIA Ta3, HEPTH),
MIPOIYKTHI UX IepepaboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIIIEHHOCTH
[lepBoHavanbHBIE MOHATHS 00 OpPTraHMYECKUX BEIIECTBAX KAK O COCIUHEHHSX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TJUIIEPHUH, YKCYCHAs KUCIIOTA).
[TonsiTHe 0 OMOJIOTUYECKN Ba)KHBIX BEILIECTBAX: KUPAX, OCIKaX, YIJIeBoIaX — U UX

POJIA B ’)KU3HU YCTIOBCKA
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PacuéTnr:
o popMysaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) OJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE

M0 XUMHUYCCKUM YpaBHCHHAM



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

8 Xumust; ['abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.; 8; AKInoHepHoe
obmectBo «M3maTenscTBO «IIpocBerieHne»
9 Xumus; 'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A.; 9; AkiimoHepHoe

obmectBo «M3naTenscTBO «IIpocBelieHne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

8 KIacc

1. I'abpuensu, O. C. Metoauyeckoe nocodue k yueonuky O. C. ['abpuensina
«Xumusy». 8 knace / O. C. I'abpuensa. — M. : [Ipoda, 2018. — 109 c.

2. Metoauueckoe nocoodue. 8 kinacc (aBropsl O. C. I'abpuensan,C. A. Craakon).
190 c.

3. Hacronbhas kuHura yuurens. 8 knacc (aBropsl O. C. I'abpuensn, H. I1.
Bockob6oiinnkoBa, A. B. fmrykosa). 400 c.

4. Pabouas tetpans. 8 kiacce (aBropsl O. C. I'abpuensn,C. A. Cnaaxon). 208 c.
5. KonTponbHbie u mpoBepouHbie paboThl. 8 kitace (aBTopsl O. C. ['abpuens u
ap.). 224

6. Xumus B TecTax, 3ajavax, ynpaxuenusx. 8 kiacc (aBropsl O. C. ['abpuenss,
T. B. Cmupnoga, C. A. Cnaakos). 224 c.

7. TeTpanb 1151 1aOOPATOPHBIX OIMBITOB M MPAKTUYECKUX padoT. 8 Ki1acc (aBTOPHI



O. C. I'abpuensn, A. B. Kymosa). 96 c.

8. TeTpaap AJis OLICHKU KayecTBa 3HaHUM 1o xumuu. § kiace (aBropsl O. C.
["abpuensn, A. B. Kyniosa). 112 c.

9. Xumnueckuii sxkcriepuMeHT B 1koiie. 8 kinace (aBropsl O. C. [Nabpuensn, H. H.

Pynos, B. 1. Tonkynos). 304 c.

9 knacc

1. T'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. ['aOpuensina
«Xumus». 9 knace / O. C. I'abpuensia. — M. : IIpoda, 2018. — 108 c.

2. Metoanueckoe nocobue. 9 kimace (aBropel O. C. I'abpuensn,C. A.
Cnankos).190

3. Kuura gis yuurens. 9 knace (aBropsl O. C. IN'abpuensn, U. I'. OctpoymoB).
400 c.

4. Pabouas tetpanb. 9 kiacce (aBropel O. C. I'abpuenss, C. A. Cnankos). 224 c.
5. KonTponwHbie u mpoBepouHblie padoTsl. 9 kiacce (aBrop . C. ['abpuensn).240 c.
6. Xumus B TecTax, 3agavax, ynpaxuenusx. 9 knace (aBrop O. C. I'abpuensn, T.
B. CmupHoBa). 288 c.

7. Terpanb 111 1aOOPATOPHBIX OMBITOB M MPAKTUYECKUX paboT.9 Kiacc (aBTOPHI
O. C. I'abpuensn, A. B. Kyniosa). 112 c.

8. TeTpaap AJist OLICHKU KadyecTBa 3HaHUM 1Mo xumuu. 9 kiace (aBropsl O. C.
["abpuensn, A. B. Kymnosa). 112 c.

9. Xumnueckuii sxkcniepumenT B 1koie.9 knacc(asropsl O. C. I'abpuensin ).208c.



10. Xumus. 9 xknacce. DIEKTPOHHOE MYJIbTUMEAUMHOE U3ITaHNUE

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET

1. Poccwuiickas 3iekTpoHHas 1mkona. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Xypnan «Xumus u xu3Hb»10 - https://hij.ru/

4. ITonbopHa JyTeparypsl o Xumuwrio - http://c-books.narod.ru/

5. Kypnan " 1 cearsops” - https://1sept.ru/

6. Mudoypoxk - https://iu.ru/video-lessons

7. COOpHHUK cTaTeil 0 XUMHUYCCKHX JJIEMEHTaX, HIUTFOCTPUPOBAHHBIN OMTHCAHUEM

IKCIIEPUMEHTOB. - http://www.periodictable.ru
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