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INOACHUTEJBHASA 3AIITNCKA

[Iporpamma 10 XWUMHM OCHOBHOTO 0O0I1Iero oOpa3zoBaHusi (yniyOJEHHBIN
YPOBEHb) COCTaBIICHa Ha OCHOBE TPEeOOBaHUN K pe3yJabTaraM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOIO OOIIEro 00pa3oBaHMs, IPEICTABIECHHBIX B
dI'OC 00O, ¢ yuerom denepanbHOi paboueit mporpaMMbl BOCIIUTaHUS.

[Iporpamma mo xumuu pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOAMYECKONU TTOMOIIIH
YUHTEIIO B CO3/IaHNU pabodeil mMporpaMMEbI IO y9eOHOMY TIPEAMETY.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
«XHUMMUSA»

[Iporpamma 1o xumuu Ja€T NpeACTaBICHUE O IMeJsIX, OOIIel cTpareruu
00yueHUs, BOCIIUTAHUS U PA3BUTHUS 00yYaIONIUXCA CPEICTBAMU YU4€OHOTO MIpeIMeTa,
ompenenseT 00s3aTeNbHOe MPEAMETHOE COepKaHUe, ero CTPYKTYpy IO pas3ieiaMm U
TeMaMm, pachpeAesieHHe MO0 KiaccaMm, PEKOMEHIYeMYI0 IOCIIe0BaTEIbHOCTh
U3YYECHHS] XUMHUH C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JJOTUKH
y4eOHOro mpolecca, BO3pacTHBIX 0COOEHHOCTEW oOywaromuxcs. B mporpamme mno
XVUMHH YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO MpeIMeTa B pean3aiuu TpeOOBaHUM
K TUIAHUPYEMbIM JIMYHOCTHBIM, METANpeIMETHBIM M TMPEAMETHBIM pe3yIbTaraM
oOyyeHuss ¥ B (OPMUPOBAHUU OCHOBHBIX BHAOB Yyue€OHO-IIO3HABAaTEIbHOU
JESITeTbHOCTH 00YyYar0IIerocs Mo OCBOSHUIO YUeOHOTO COACPIKAHMS.

N3ydyenne xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAHO
Ha OOIIEKYIBTYPHYIO HOJTrOTOBKY, HEOOXOANMYO JUTSL BBIPA0OTKU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, Pa3BUTHSI HHTEIJUICKTYyaJIbHBIX CIHOCOOHOCTEH W
MHTEPECOB 00yUaroIUXCs, Ha MPOAOIKEHNE 00y4eHHUsI Ha YPOBHE CPETHEro OO0IIEro
00pa3oBaHUSI.

3HaHWE XUMHH CIY’)KAT OCHOBOM [Uisi  (OPMHUPOBAHUS MHPOBO33PECHHS
00yuJaroIerocsi, ero nNpeACTaBiIeHUl 0 MaTepraIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UTparoT (QopMHUpPYyEeMble XUMHUEH TMPEACTABICHUS O NPEBPALICHUSIX SHEPrUU U
BEIIECTB B MPUPOE, O MyTAX PEIICHHUS IOOATBHBIX TPOOJIEM YCTOMYHUBOTO Pa3BUTHS
YeJIOBEYeCTBA — CBIPbEBOM, SHEPreTUYECKO, MPOJAOBOILCTBEHHON MpolieM,
po6IeMBbI HKOJIOTHUECKOi 0e30macHOCTH, TPOOIIEM 31PaBOOXPAHEHHUS.

N3yuyenune xumun:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH Il cCaMOpa3BUTHUS U (OPMUPOBAHUS
KyJABTYPBI TUYHOCTH OOYyJArOIINXCS, UX 001Iel U (QyHKIIMOHATILHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHpOBAHHME MBIIIJICHUS M TBOPUYECKHX CHOCOOHOCTEH
oOyyaromuxcsi, HABBIKOB WX  CaMOCTOSTEIbHOM  y4eOHOW  JAESTEeNbHOCTH,
HKCIIEPUMEHTAIbHBIX U  HCCIIEAOBAaTEIIbCKMX YMEHUH, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKMU3HHU, TaK U B MPOPECCUOHATILHON e TEIbHOCTH;

3HAKOMUT CO CHEHU(UKON HAydYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
IPEJCTaBICHUN O €IMHCTBE MPHUPOJAbI U YEJOBEKa, SBISIETCS KIIOYEBBIM 3TAllOM B
(opMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yUarOIIHXCS;

CrocoOCTBYET (bopMHUpOBaAHUIO LEHHOCTHOTO OTHOUIEHUS K
€CTeCTBEHHO-HAy4YHbIM 3HAHUSAM, K IMPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKIJAJ B
JKOJIOTUYECKOE 00pa30BaHuE 00YUYarOIIUXCS.



Jlanubie HampaBlieHHWs B OOYYEHHH XHMHH 00€CTeunBarOTCS crenudukon
CONlepXaHUsl TMPEIMETa, KOTOPBIA SBISIETCS TMEIarorMuecKd aJanTUPOBAHHBIM
OTpaXEHUEM OIPECICHHOTO dTara pa3BUTUS XUMUU.

VYrnyOnéHHbI Kype XUMHH OCHOBHOTO OOIIET0 00pa3oBaHUS OPHUEHTHUPOBAH HA
OCBOCHHME OOYYalOIIUMHCSI CHUCTEMbI MEPBOHAYAIBHBIX MOHSATUM XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHUHU, OCHOBOIOJIAralOIMX IMPEACTABICHUM O0O0Ied XUMUU U
OTJEHHBIX 3HAYMMBIX TTOHSITHI OPTaHUYECKON XUMHUH.

CrpykTypa colepxkaHus TporpaMMbl MO XUMHHM C(OpMHUpOBaAHA HAa OCHOBE
CUCTEMHOT0o mojxona K e€ usydenuto. ConepkaHUE CKIIAJIBIBAETCS M3 CHCTEMBI
MOHATUM O XMMHYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMbI MOHATHUM O XMMHYECKOU
peakiuu. O0e 3TH CUCTEMbl OpPraHU30BaHbl MO MPHUHIMIY MOCIETOBATEIHLHOTO
Pa3BUTHS 3HAHUW Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akona /[.M1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

YYEHUSI O CTPOCHUHU aTOMa U XUMUUYECKOU CBSI3H;

IpeICTaBIeHUN 00 AMEKTPOIUTHIECCKON JUCCOIMAIIH BEIIECTB B PACTBOPAX;

0 XUMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.

B ocHOBy TeopeTHUeCKHMX 3HAHUM TOJIOKEHBI AMIIUPUUYECKU TOJyYCHHBIC
dakTel. TeopeTnueckue 3HAHUST PA3BUBAIOTCS MOCIIEIOBATENIBHO OT OAHOTO YPOBHS K
apyroMy W o0ecredywBaloT  OOydJaroImMMCs  BO3MOXKHOCTH  OOBSCHATh W
IIPOTHO3UPOBATh CBOMCTBA, CTPOEHHE M OOJACTH MPAKTUUYECKOTO MPUMEHEHUS
U3y4aeMbIX BEIIECTB.

OcBoeHME coliepKaHUsI TPOTPaMMBbl [0 XUMHUH MPOUCXOJUT C UCIIOIb30BAHUEM
3HAaHUW U3 paHee M3YUYCHHBIX YUYEOHBIX MPEIMETOB: OKPYKAIOIUK MHUp, OHMOJIOTHS,
¢du3nka, MaTreMaTuka, reorpadusi, TEXHOJIOTHSI, UCTOPHUS.

[Iporpamma ocHOBHOro o00IIero 00pa3oBaHUsl MO XUMUU (YDIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUpPOBAaHA Ha CoXpaHeHHE (yHIAMEHTAJIBHOTO  XapakTepa
oOpazoBaHus, cerupuKky yaeOHOTO MpeaMeTa U 00ecreueHre yCIemHoro o0yueHus
Ha CIIEIYIONIEM YypOBHE 0O0pa3oBaHus. B mporpaMme Mo XUMHHM peanu3yercs
pa3BUBarONIas U MPAKTUYECKasi HAIPABICHHOCTh 00y4YeHUs XUMUH, U dhepeHnmraus
oOyueHus, BKIIIOYaroias mpouibHy0 MOATOTOBKY OOYyYarOIIUXCS U MOCIEAYIOIIee
CaMOOTIPE/ICIICHHE B BRIOOPE HAIIpaBJICHUS 00yUeHHUS B MPOPUIHHBIX KIIaccax.

YrnyOonéHHoe  u3ydeHHe ~ XMMHUH ~ CIIOCOOCTBYET — peaiu3aluu  3ajad
npodeccuoHabHOW OpUEHTAIMU M HAIPaBJICHO Ha MPEJOCTaBICHUE BO3MOXXHOCTHU
KaXJI0My OOydJarmieMycs TMpOSBUTh CBOW WHTEIUICKTYalbHBIE W TBOPUYECKHUE
CIIOCOOHOCTH TIPU M3YYEHUU Y4EOHOTro MpeameTa, HeOOXOAUMBbIE ISl TTPOIOJIKEHUS
o0Opa3oBaHus U JajdbHEHIIEeH Tpya0BON JESTEIHHOCTH.

[Iporpamma mo xumum (yruyOiA€HHBIM  ypOBEHb) TMpEIHA3HAuCHA  JIS
UCIIOJIb30BaHUSI B O0Opa30BaTEIbHBIX OpPraHU3AlUIX, PEATU3YIOUIUX MPOrPAMMEI
muddepennmpoBanHoro  (yrmyOonéHHOro, MNPOGUIBHOIO) M3y4YeHHUS OTIEIbHBIX
y4eOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHUsI.

OOpasoBarenpHble (YHKUMA XUMHUH, H3Yy4aeMOHl Ha yIIyOJ€HHOM YpPOBHE,
peanusyloTcs B mpoiecce (HOpMHpPOBAaHUS 3HAHUM OCHOB XMMHYECKOM HAyKH Kak
0o01acT COBPEMEHHOTO €CTECTBO3HAHMS, OOJACTH MPAKTHUYECKOW JESITEIIbHOCTU
YeJI0BEKa U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHhI. 3ajjaua y4eOHOTO IpeaMeTa
COCTOUT B (DOPMUPOBAHUM CHUCTEMbl XMMHYECKHUX 3HAHUNA — BAXKHEHMIIUX (DAKTOB,
MOHATUH, 3aKOHOB M TEOPETUYECKHX TMOJOKCHUH, JOCTYMHBIX 0000IeHni



MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAyKH, B IPUOOIIEHUN K HAyYHBIM METO/aM
MO3HAHUS TIPU M3YYEHUW BEIICCTB M XUMHUYECKUX peakiuii, (GOpMHUpPOBAHUU U
pa3BUTHHU TO3HABATEIBHBIX YMEHUH U CIIOCOOOB NIEATEIHHOCTH U UX MPUMEHEHUU B
y4eOHO-TIO3HABATEIbHOW M y4eOHO-MCCIIE0BATEILCKON e TeIbHOCTH, OCBOCHUU
npaBuJl O€30MaCHOTO OOpAIlICHUS C BEIIECTBAMU B TOBCEHEBHOM JKU3HHU.

HEJIM U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMUSA»

[enu u3yyeHUs] XUMHUHM OTPa)kalOT HAIPABIEHHOCTh OOyUY€HUS HAa Pa3BUTHE U
CaMOpPAa3BUTHE JUYHOCTH, (DOPMHUPOBAHUE €€ UHTEIUIEKTA U OOILIEH KYJIBTYpHI.

N3y4yeHnne XxuMHuM HANpaBiIeHO HA JOCTHXKEHHUE CIEAYIOIIUX 1ENIeH:

(opMUpoBaHME  HMHTEUIEKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PELIEHUH,
CcrocOoOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM SKU3HU;

(GopMupoBaHME  CUCTEMbl  XUMHYECKMX  3HAHMH  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KAK OCHOBBI JUIsl MOHUMAHHSI XUMHYECKON
CTOPOHBI SIBJICHUN OKPYXKAIOILIEro MUPa, OCBOCHUE A3bIKA HAYKU;

npuoOIIeHrne OO0yJarommxcss K  CaMOCTOATEIbHOM  IMO3HABaTeIbHOW U
UCCIIEZIOBATENIbCKOM JIEATENIbHOCTH, K HAyYHBIM METOJaM MO3HaHMs, (popMHUpOBaHHE
MOTHBAIIMHU U PA3BUTUE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dopmupoBanue  oOmed  (GYHKIIMOHAIBHOW M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIC YMEHHUI OOBSICHATH U OLICHUBATD SIBICHUS OKPY>KAIOILIETO
MUpa, UCTIOJIb3YSl 3HAHUS U ONBIT, IOJYYECHHbIE IPU U3YUYEHUU XUMUH, IPUMEHSTh UX
IpU pelIeHUH NpoOIeM B TOBCEAHEBHOM )KM3HU U TPYLOBOU JESITEIbHOCTH;

pa3BuTHE Yy OOydYalIIMXcs UHTepeca K M3yYeHUI0 XUMHH U chepam
NEeSTENbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAIMs K OCO3HAHHOMY BBIOOpPY
COOTBETCTBYIOLIETO MPO(UIIS U HAIIPABICHHOCTH JlajbHeIIero o0y4eHus;

OCO3HAaHUE LIEHHOCTH XHMHWYECKHX 3HAHUN B JKU3HU YEJIOBEKA, IMOBBILICHHUE
YPOBHSI OKOJIOTMYECKOM KYJBTYPbl, HENPUATHE JEUCTBUN, IPUHOCAILIUX BpPEX
OKpYXKaroLed cpeie ¥ 340POBBIO JIFOACH;

IpuoOpeTeHNe O0yYarOUMMUCS ONbITa CAaMOINO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTFOUEBBIX KOMIIETEHUUI ), HEOOXOAUMBIX JUIsl pa3JIMYHbIX BUJIOB AESTEIbHOCTH.

MECTO YUYEBHOI'O ITPE/IMETA «XUMHS» B YHEBHOM IIVIAHE

Ha yrnyGnénnoe m3yuenue ydeOHOro mpeamera «Xumus» otBomutcs mo 140
yacoB B 8 U 9 kmaccax (4 yaca B HEAENIO), TO €CTh 2 4Yaca B HEIEII0 3a CUET
obs3atenpHOM yactu OOIT OOO u 2 gaca 3a cuét yactu OOIT OO0, popmupyemoii
y4acTHUKaMu oOpa3oBaTelbHBIX OTHOIIeHWH. Bcero 280 wuacoB 3a nBa roga
00y4eHuUs.



COAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KUIACC

IlepBoHaYaIbHBbIE XUMHUYECKHE TOHATHSA

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMS U NPAKTUYECKOW JESITEIbHOCTU
yenoBeka. [Ipenqmer xumuu. Ponb Xxumuu B Ku3HHM denoBeka. Kpatkue cBeneHust 06
UCTOPUU BO3HHKHOBEHUS M pa3BUTUS XMMHUH. XUMHUS B CHCTEME HayK. Tema u
BeniecTBa. OU3nyeckre U XMMUYECKUE CBOMCTBA BEIECTB. ArperarHble COCTOSHUSA
BeniecTB. [IoHATHE O TEOPETHYECKHX M SMIMPUYECKUX METOAax IO3HAHUSA B
€CTECTBEHHbIX HayKaX. [IpenctaBieHuss O HaydHOM NO3HAHUU HA 3MIMPHYECKOM
yYpOBHE: HaOIIOfICHHE, W3MEpPEHUEe, IKCIEPUMEHT, MOJEIUPOBAHHUE, BBIYUCIICHHE.
[IpencraBineHuss 0 HAayYHOM [MO3HAHUU HA TEOPETUUYECKOM YpOBHE: Hay4HbIE (PaKThl,
npoOiiemMa, TUIOoTe3a, TEOPHSs, 3aKOH.

A3bIk XuMuU. VICTOUHUKY XUMUYECKOU UH(POPMAITUH.

[lonsiTue o mertomax paboThl ¢ XMMUYECKMMHU BemlectBamMu. OOopynoBaHHUE
IIKOJIBHOM XxumMuyeckol mnadoparopuu. [IpaBunma Oe3omacHOro oOpaieHus c
BELIECTBAMHU U Ja0OPaTOPHBIM 000PYIOBAHUEM.

Yuctele BemecTBa M cmecu. I[IpupoaHsle cMmecu: BO3AyX, NPUPOIAHBIN Tras,
He(Th, IPUPOAHBIE BOJBI, TOPHBIE TOPOALI U MUHEpaJbl. [IOHATHE O TOMOTEHHBIX U
reTeporeHHbIx cMecsix. CrnocoObl pazeneHust cMeceil. OuncTKa BEIIECTB.

BemecrBa M XMMHYECKHME peakIuu. ATOMBI W MOJIEKYJBl. XHUMHYECKHUE
aneMeHThl. CHMBOJIBI XMMHYECKUX 3J€MEHTOB. IIpoCThle M ClOXKHBIE BeElIECTBa.
Mertaiibel 1 HeMeTallbl. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumunueckass (opmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemecTB. OnpeneneHue BAJIEHTHOCTU 3JIEMEHTOB 10
dbopMynaM OMHAPHBIX COCAMHEHUN M COCTaBICHHE (POpMYS OMHAPHBIX COETUHEHUU
[0 BAJEHTHOCTH »31eMeHTOB. OTHOcuTenbHas aroMHas Macca. OTHOcHTENnbHas
MOJIEKyJIIpHass Macca. MaccoBasg J0Js XMMHYECKOIO 3JIEMEHTa B COEIMHEHHH.
Haxoxxnenue npocreiiiieit ¢opmysibl BEIIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KommuectBo BemectBa. Monbs. MoisipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYpPHBIX eIuWHHUI] BemiectBa. Pacdersr mo ¢dopmynam
XMMHUYECKUX coenuHeHul. MorspHas macca cMecu BemectB. ModbHast A0Jd
XMMHYECKOTO 3JeMEHTa B coeAuHeHuu. Haxoxnenue npocreiiiein ¢Gopmysbl
BELIECTBA 10 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

du3znyeckue U XUMUYECKHE SIBJICHUS. XUMHUYECKas peaklus U €€ MpPU3HAKU.
VYcii0BHs NMPOTEKaHUS XUMHUYECKHUX PEAKLUNA. 3aKOH COXPAHEHMS MacChl BEILECTB.
ATOoMHO-MoONeKyssapHass Teopus. KusHb u gesrensHocth M.B. JlomoHOcoOBa.
XUMHYECKUE ypaBHEHUS. TUIBI XMMHUYECKUX PEaKUUi (COECOUHEHUS, Pa3JIOKECHHUS,
3aMeleHus], 0OMeHa). PacueTsl 0 XMMUYECKUM YPABHEHMSIM.

DKCNEpUMEHTAIBHOE U3yUYEHHE BEIIECTB U SIBICHHUI. 3HAKOMCTBO C XMMHUYECKOU
NOCY/IOM, C MpaBWIaMH padoThl B Ja0OpaTOpud M NpHEMamMu OOpalieHus ¢
nabopatopHbIM oOoOpyaoBaHuEM. I3yueHue u omnucaHue (U3NUECKUX CBONCTB
0o0pa3loB HEOPraHMYECKUX BEIIECTB — METauIOB M HeMmeTawioB. Habmionenue
¢u3nueckux (I1aBI€HHE BOCKA, TASHUE JIbJa, pACTUPAHUE caxapa B CTYIIKE, KHIICHUE
U KOHJEHCalMsl BOAbI) M XHUMUYECKUX (TOPEHHE CBEYM, NPOKAINBAHUE MEAHOMN



MPOBOJIOKH, B3aWUMOJEHCTBUE COJbl WIIM MeEJIa C COJISTHOM KHCIIOTOM) SIBICHUM.
O3nakomyieHne ¢ oOpa3laMu BelecTB KonudecTBoM 1 wmonb. HalOmionenuwe wu
OMKCaHUE MPU3HAKOB MPOTEKAaHUs XHWMHUUYECKUX peakuui (pa3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPHUIOM Oapus, MOJYyYEHUE U PA3IOKECHHE
ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICHCTBUE JKeJie3a C PACTBOPOM COJIU
Meau (II). M3ydenue crocoOGoB pasaeneHus cMmecedl (C MOMOIIbI MAarHura,
bunsTpoBaHUE, BHIIAPUBAHUE, TUCTUIUISINS, XpoMaTorpadus), MPOBEACHUE OUYUCTKU
noBapeHHOM conu. HaOmroneHue M omucaHue OMBITOB, WJUTIOCTPUPYIOUIUX 3aKOH
COXpaHEHHS MaccChl.

BaxxHelue npeacTraBuTe 4 HECOPraHUYECKUX BELIECTB

[IpencraBnenns o rasax. Bosmyx — cmech razoB. CocTaB BO3ayXa. 3aKOH
ABoraspo. MomnsapHbiii  00béM  ra3zoB. OTHOCHUTENbHAas IUIOTHOCTh  T'a30B.
Omnpenenenrne OTHOCUTENBHOM MOJEKYISIPHOM Macchl ra3000pa3HOro BellecTBa IO
U3BECTHOM OTHOCUTENBHOW IJIOTHOCTU. OOBEMHBIE OTHOLIEHUS TIa30B IpHU
XUMHUYECKUX PEaKIUsX.

Kucnopon — aneMeHT u npocroe BewmecTso. Haxoxnenue kuciopoaa B Ipupoze,
(¢u3nyuecKue U XMMUYECKHE CBOWCTBA (peakuuu ropeHus u okucienus). [Ipoueccs
okucieHuss B kuBod mnpupone. Oxcunpl. Ilpumenenune kucinopoga. CrocoObl
NOJy4YeHUs] KUCJIOpoAa B JadopaTopuu U NpoMbliuieHHOcTd. [loHstne o
karanns3arope. Kpyrosopor xkwucmopoga B npupoxe. O30H —  amioTpomnHas
Monupukaus kuciopoaa. O30HOBBINA CIIOM, €ro 3HAUYECHUE ISl )KUBBIX OPraHU3MOB.
Pa3pymienne 030H0BOTO CI10s1.

TernnoBoit 3PPexT XUMUYECKOW peakluu, TEPMOXUMHUUECKUE YPaBHEHUS, IK30-
U JHIOTEpMHUUYECKHE peakuuu. TorumBo. Vcnonb3oBaHue yriisi 1 METaHa B KaYECTBE
ToruiBa. 3arpsisHeHue Bo3ayxa. [lonstue o mapuukoBoM 3dexre.

Bonopon — anmemeHT M npocroe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
du3ruecKkue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, cioco0bl nonyyeHus. [lonarue
0 KHCIIOTax U cojsix. Mcronb3oBaHne BoJOpoJa B KAYECTBE TOILIMBA.

Bona. ®usmueckue cBoucTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacellieHHBIE M HEHACHILIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
@daxTophl, BIMSIONIME HAa PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbIpaXeHHsI KOHILIEHTpAIMM PAacTBOPOB: MaccoBasi JOJSI PacCTBOPEHHOIO
BEILIECTBA, MOJSApHAs KOHUEHTpauus. Ponp pacTBOPOB B NIPUPOAE U B KU3HU
YeJI0BeKa.

Xumuueckue cBoicTBa Boabl. [loHstme 00 ocHoBanmsx. [lonstue 00
uHAUKaropax. KpyroBopor Boasl B mpupoje. 3arpsi3HeHUE NPpUPOAHbIX Boa. OxpaHa
Y OYMCTKA IPUPOAHBIX BOJ.

Knaccudukamus nHeopranmdeckux coeauHeHuit. Oxcunbl. Kitaccudukanms
OKCHUJIOB:  cojieoOpa3yronue  (OCHOBHBIC,  KUCIOTHBIE, amdoTepHble) U
HecosieoOpazyromue. MexayHapogHass HOMEHKJIATypa OKCHAOB. TpUBHANIbHbBIE
Ha3BaHUs OKcUIOB. Du3myeckne W XapaKTEpHbIE XMMHYECKUE CBOMCTBA OKCHJIOB
(B3aUMOJICMCTBUE C BOAOW, C KUCIOTAMH M OCHOBAaHUSIMU, C JPYTMMH OKCHUJIAMU).
[TonyueHne OKCHIOB.

[loHsiTHE O THUAPOKCHIAX — OCHOBAHUAX M KHUCIOPOJACOAEPIKAIIUX KHCIOTaX.
Kucnorsl. Knaccudukanus kucior. MexayHapoHas HOMEHKIIATypa U TPUBUAJIbHBIE
Ha3BaHUs KuchnoT. Dusnyeckne U XMMUYECKUE CBOMCTBA KUCIOT (B3aUMOJICHCTBUE C
METaJUIaMH, C OKCHJIaMH METAaJUIOB, OCHOBAaHUSIMU M COJIAMM). Psiji akTHBHOCTH



metauioB H.H. bekertoBa. Ilomyuenue kuciaorT. KuciaoTel B mpupojae, NpUMEHECHUE
BAKHEHUIINUX KUCTIOT.

OcunoBanusi. Knaccudukanus ocHOBaHWN: IIEJIOYM U HEPACTBOPUMBIC
OCHOBaHUsA. MexXayHapoJHasT HOMEHKJIaTypa OCHOBAaHWU. TpuBHATIbHBIC HA3BaHUS
ocHoBanui. Illemoun, mx cBolcTBa (B3aUMOACHCTBHE C KHCJIOTHBIMH OKCHJIAMHU,
KHUCIIOTaMU U COJISIMH) M CcHocoObl TmonydyeHus. HepacTBopumble OCHOBaHHUS, HUX
CBOMCTBa (B3aMMOJCHCTBUE C KHUCIOTaMH) M CHOCOOBI TOJIydeHUs. AM(POTEPHOCTD.
[lonsiTue 00 amMdoTepHBIX THAPOKCHUAAX (HAa NpPHUMEpPE THUIPOKCHIOB LIMHKA H
AJTIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTaMHU U IIEJIOYaMH) U
MOJIyYEHUE.

Comu  (cpemHue, KHCIbIE, OCHOBHBIE, JIBOMHbIE). MexayHapoaHas
HOMEHKJIaTypa coneil. TpuBnaibHble Ha3BaHUs cosieil. OU3NUECKUE U XAPAKTEPHBIE
XMMHUYECKHE CBOMCTBA Ha IPUMEPE CpeaHux coser. [lonyuenue conen.

['eHeTnyeckas CBSA3b MEXKAY KIACCAMU HEOPraHMYECKUX COCIUHECHUM.

DKCIEPUMEHTATBLHOE U3yYEHUE BEUIECTB U SBICHUM:

KOJIMYECTBEHHOE OIPEICIICHUE COACPKAHUSI KUCIOPOAa B BO3AYXE;

MoJIy4eHue, cCoOupaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB KUCIOPO/IA;

HAOJIIOICHWE  B3aUMOJICHCTBHUS  BEHIECTB C  KHUCJIOPOAOM U  YCJIOBHUHU
BO3HUKHOBEHUS U MIPEKPAILCHHS TOPEHUS;

O3HAKOMJIEHHE ¢ 00pa3iiaMy OKCHUJIOB U OTIMCAHKE X CBONCTB;

noJiydyeHue, coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB BOJOPOJA
(ropenue);

B3auMozeicTBrE Bojopoaa ¢ okcuaom meau (11);

UCCIeOBaHUE  OCOOEHHOCTEM  pacTBOpPEHHsS  BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIICHHOW MAacCOBOW JOJEH PaCTBOPEHHOIO
BEIIICCTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEICIICHHOM MOJSPHOM KOHIIEHTpaluen
PacTBOPEHHOIO BELIECTBA;

B3aMMOJICHCTBUE BOJBI C METAUIaMU (HATPUEM U KaJIbIIUEM);

ONpeIeIEHUE PACTBOPOB KUCIOT U IEJIOYEN C TOMOIIBIO HHINKATOPOB;

HcclieIOBaHE 00pa3ll0B HEOPraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB;

u3ydyeHue B3aumonencTBus okcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KHCJIOT C METAJIJIAaMH, PEaKIUI HEUTpAJIN3allUH;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJHOTO METAJIa JPYTUM
U3 pacTBOpa COMIH;

B3aUMOJICIICTBHE THIPOKCUA IMHKA C pACTBOPAMH KHUCIIOT U IIEJIOYEH;

pelIeHrne  AKCHEPUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCAUHECHUIN.

IMepuonnyeckuii 3axoH u Ilepuognueckasi cucTeMa XUMHUYECKUX JIEMEHTOB
J1. U. MenaeseeBa

Crpoenue aromoB. XuMHUECKass CBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKkuuu.

[lepBbie TONBITKH KIacCU(PUKANMU XUMHYECKUX dieMeHToB. [loHsTHE O
rpymnmnax (CeMemcTBax) CXOJHBIX JJIEMEHTOB: MIEJIOYHBIX M IIET0YHO3EMETbHBIX
MeTajulax, TrajoreHax, HWHEPTHbIX (OMaropofHbIX) raszax. OJIEMEHTBHI, KOTOpbIC
00pa3ytoT aMm(OTepHBIE OKCUIBI U TUIPOKCHIBI.



[Tepuonnueckuii 3akoH. OtkpbiTHe Ilepuonnueckoro 3akoHa. Ilepumomnueckas
cucrema xumuueckux odnmemeHToB J[. . MenneneeBa. Koporkonepuoanas u
JUIMHHOTIepuoaHass Qopmbl Tabmuibl «llepuonnueckas cucreMa XUMHUYECKHX
anemenToB JI. 1. MenneneeBa». [lepuoast u rpynmnsl (A- u b-rpymnmnsi).

Crpoenne aromoB. CocraB aroMHbIX suep. M3oromel. PagmoakTHBHOCTS.
DNEeKTPOHbI. DIEKTPOHHAs OpOUTAIb. DHEPTeTUYECKUE YPOBHU U MOAYPOBHHU aToMa:
s-, p-, d-opbutanmu. DNEKTpOHHBICE KOH(MUTYpallMM U OJICKTPOHHO-Tpaduueckue
dopMynbl aroMoB. PU3HYECKUN CMBICT MOPSIKOBOIO HOMEpPA, HOMEpa nepuoia u
rpynnel  aneMmeHTta. CTpoeHue JIEKTPOHHBIX O000JIoueK aroMoB ImepBbix 20
XUMHUYEeCKuX  anemeHTtoB  Ilepmommueckor cucremsr JI. WM.  Menneneena:
pacrpeneneHue JIEKTPOHOB IO DHEPreTUYECKMM  YPOBHSM, ITOAYPOBHSM U
op6utansam. duznyeckuil cmbica [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTH W3MEHEHUs paauyca arOMOB XUMHYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO I'pyIIIaM KU nepuonam. M3meHnenue
KHCIIOTHO-OCHOBHBIX CBOWCTB COEOUHEHHM XUMHUYECKUX JJIEMEHTOB B IEpUOAAX U
rpynnax. XapakTEepUCTHKa XUMHUYECKONO D3JIEMEHTa M0 €ro TIOJOXEHUI0 B
[Iepnognueckoit cucreme /. 1. Menneneesa.

3nauenne llepunogmueckoro 3axkoHa m Ilepuognyeckold CUCTEMBI XMMHYECKHUX
JIEMEHTOB Uil pa3BuUTUA Hayku W npaktuku. . V. MenpgeneeB — ydeHbld u
IrPaKIAHUH.

DIEKTPOOTPULATENBHOCTh XUMUYECKUX DJIEMEHTOB. XMMHUUYECKas CBsA3b. Buabl
XUMUYECKOM CBSI3U: KOBAJICHTHAs MOJSPHAsS CBSA3b, KOBAJIEHTHAs HEMOJISIPHAS CBS3b,
WOHHAs CBs3b. MexaHU3Mbl O00pa30BaHUSI KOBAJICHTHOM ¥ HOHHOW CBSI3M.
DNEKTPOHHBIE U CTPYKTYpHBbIE (hOpMYIIbI BenlecTB. KaTHOHBI 1 aHUOHBI.

Kpucrannuueckue u amop¢Hbie BeulecTBa. TUIBI KPUCTANIMYECKUX PELIETOK:
MOHHAs!, aTOMHAs1, MOJIEKYJISIpHAsl U UX XapaKTEPUCTUKH.

Crenenb okucnenus. OnpeneneHue CTeeHed OKUCIEHUSI aTOMOB B OMHAPHBIX
coeanHeHusX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoieccsl okucaeHus
U BoccTaHOBIEHUsA. OKUCAUTENIM W BoccTaHOBUTENU. COCTaBI€HUE YpaBHEHUU
IPOCTBIX OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM M PACCTaHOBKA B HUX
K02 (OUITMEHTOB METOIOM IEKTPOHHOTO OastaHca.

DKCNepUMEHTAIBHOE N3YUYEHHE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHHE ¢ 00pa3liaMi METAJJIOB U HEMETAIIIOB;

MOJICJIMPOBAHUE CTPOEHHS MOJIEKY]1 TMpPH TIOMOIIA PHUCYHKOB, MOJENEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIT;

MIPOBEIECHNE OIBITOB, WLTIOCTPUPYOITUX MIPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpeHHue, peakluud pas3IoKeHUs,
COCJIMHEHUS).

MexnpeamMeTHbie CBA3H

Peanuzanust MeXNpeaIMETHBIX CBSI3€M MpPU HU3YYEHUM XHMMHM B 8§ Kiacce
OCYUIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK OOIINUX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK U MOHATUN, TPUHATHIX B OTJAEIbHBIX €CTECTBEHHBIX HAYyKaX.

OO01muMe ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBICHUE (MpOIEcC), HAyYHBIM (akKT,
TUNOTe3a, TEOpHs, 3aKOH, aHaJlu3, CHHTE3, KIacCHU(pHUKAIUs, NEePHUOAUYHOCTD,
HaOJI0IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHNE, U3MEPEHUE, MOJIETTb.

®uzuka: ABICHUS TPUPOAbI, (PU3MYECKHE SBJIEHHUSA, BEIIECTBO, TEIIO,
¢usnyeckre BeINYUHBI, SAMHUIIBI U3MEpeHus, 00bEM, Macca, arperaTHble COCTOSHUE



BEIIECTBA, aTOM, J3JIEKTPOH, NPOTOH, HEUTPOH, MOH, MOJEKyja, CTPOCHHE Ta30B,
KUIAKOCTEH W TBEPABIX (KPUCTATUIMUECKUX) TEJ, dIEKTPUUCCKHUMA 3apsj, KOTHIESCTBO
TETUIOTHI.

buonorus: 6mocdepa, porocunres, mporecchl 0OMeHa BEIIECTB.

I'eorpadusi: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOJIbI, MMOJIE3HbIE
WCKOITaeMbI€, TOITUBO, BOJHBIC PECYPCHI.

Texnonmorus: texHocdepa, MPOU3BOJICTBO, XMMHUYECKHUE TEXHOJIOTHH, CBIPHE,
KOHCTPYKIIMOHHBIC MaTEePHAIIHI.

9 KUIIACC

BemecTBo U XMMHUYeCKasi peaKUMs

[loBTOpenue u ymiyOlieHHEe 3HAHWM OCHOBHBIX pa3lie]ioB Kypca 8 Kiacca.
Crpoenne atromoB. CBOKCTBA aTOMOB XUMHUUYECKHUX AJIEMEHTOB, UX KOJTUYECTBEHHBIE U
Ka4ECTBEHHBIE  XapaKTePUCTUKU (paanyC, AJIEKTPOOTPULIATEIBLHOCTh, DHEPTHUS
noHuzaruu). IlocienoBaTeIbHOCTh 3alOJHEHUSI AJIEKTPOHHBIX OpOWTaneil aToMOB
Majbix MepuogoB. OCOOEHHOCTH 3alOJHEHUS JJIEKTPOHHBIX OpOUTaNeil aToMoB
Oonpiux mepuonoB. llepuoguueckass cucTeMa XUMHUYECKUX DJIEMEHTOB B CBETE
NpPEACTABICHUM O CcTpoeHuu aroma. CTeneHb OKHUCJIEHUSI U BaJECHTHOCTD.
[IpencraBneHne 0 NEpUOANYECKOW 3aBUCUMOCTH CBOMCTB XMMHWYECKHX 3JIEMEHTOB
(3MEKTPOOTPUIATENBHOCTb, OKHCJIMTEIbHO-BOCCTAHOBUTEIILHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB M THJIPOKCH/IOB) OT CTPOCHHS aToMa.

Crpoenue BemiectBa. BemecTBa B TBEpJOM, >KHUIKOM M Ta3000pa3HOM
COCTOSIHUU. BuIbI XMMHYECKOW CBSI3U: HWOHHAsA, KOBAJICHTHAs (HEMOJIApHAas,
noJisipHasi); OOMEHHBIA U JIOHOPHO-AaKIENTOPHBIM MEXaHW3M  O00pa3oBaHUS
KOBAJICHTHOM CBSI3H.

MexMOIIeKyIIIpHBIE B3aUMOJICCTBUS (BomopoaHas CBSI3b, CHJIbI
Ban-nep-Baansca). Tumbl KpUCTAUIMYECKUX pEIIETOK — aTOMHas, WOHHas,
METaJUIMuecKasi, MOJICKYJSIpHass — M OCOOCHHOCTH HX CTPOEHHUSA. 3aBUCUMOCTH
CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEIIECTKN U BUJA XUMUYECKOU CBSI3H.

OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peaKunil.
Knaccudukanuss XuMuueckux peakiuii Mo pa3judyHbIM MpuU3HAKaM (M0 YHUCTy |
COCTaBy y4YaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3 (HEKTY, 0 N3MEHEHHIO
CTENEHEeW OKMUCIICHUS XWMHUYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, MO YYacTHUIO
KaTajn3aTopa, 0 arperaTHOMY COCTOSTHUIO pEarupyrolinX BEIIECTB).

DONEeMEHThl XUMUYECKONH TEPMOJAMHAMUKHU. DHEPreTHUKa XMMHUYECKHUX PEaKIIHUi.
TeroBolr 3(@eKkT XUMHUUECKOM peakiuu. DK30- U SHIOTEPMHUYECKHE pPEaKIluH,
TEPMOXHMHUYECKHE ypaBHEHHUs. 3akoH lecca W ero ciuenctBusi. BeruucieHus mno
TEPMOXUMHYECKUM YPABHEHUSIM.

[ToHsiTHE O CKOPOCTM XHMHUYECKOM pEaKIMU. 3aKOH JECUCTBYIOIIMX Macc.
@akTopbl, BIHSIOIIME HA CKOPOCTh XMMHYECKOM peakUuuu. DHEpPrus aKTUBALUU.
[Tousartue o karanuze. @epmeHTbl. UTHrHOUTOPEI.

[TonsiTue 06 0oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX peakuusax. [lonarue o
XUMUYECKOM paBHOBecuH, npuHuun Jle [larense. YcnoBus cMeleHHs] XUMHYECKOTO
paBHOBecusa. DakToppl, BIMSAIOINIME HA COCTOSHUE XUMHYECKOIO PaBHOBECHS.
[IporHo3upoBaHne BO3MOXXHOCTH TPOTEKAHUS XUMHYECKUX MPEBpAILICHUNA B



Pa3iINYHbIX YCIOBHAX Ha OCHOBC HpeI[CTaBJIeHHﬁ 00 HN3YUYCHHBIX JJICMCHTAX
XUMHYECKOM KUHETUKU U TCPMOJIWHAMHKHN.

OKHCIUTETLHO-BOCCTAHOBUTEIILHbBIE peaKIuH.
OKUCINTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBa XUMUYECKUX AIIEMEHTOB,
3aBUCUMOCTh OT CTEMEHM OKHUCIEHUS. BakHble OKHUCIUTENN M BOCCTAHOBHUTEIH.
[lepmanranar Kanus (XapakTepHuCTHKA). CocraBnenue ypaBHEHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUMM € HUCIOJIB30BAaHMEM  METOXA
AJNIEKTPOHHOTO OasiaHca.

DNeKTponuTHYECKas auccounanus. XuMAYECKUE peakluy B pacTBopax. Teopus
AIIEKTPOIUTUYECKON uccoruanuu. PactBopenne kak GU3HKO-XUMUYECKUAN TPOIecC.
[loraTe 0 THApaTrax M KPUCTAUIOTHAPATAX. OJNEKTPOJIHUTBI M HEIIEKTPOJIUTBHIL.
Karnonsl, aHmoHbl. MexaHuU3M JOUCCOLUMALMM BEUIECTB C PA3JIMYHBIM BHUIOM
XUMHUECKO cBs3u. CuibHble U cinalble 21eKTposiuThl. CTeneHb IUCCOLUaIu,
KOHCTaHTa aucconuannu. MoHHoe npousBeneHue BoAbl. BOOOpOmHBINA MMOKA3aTEND.
NHpaukaTopel. DNEKTPOIUTHYECKAs TUCCOLMAIUS KUCIIOT, OCHOBAHUM U COJIEH.

Peaknium wioHHOro oOMeHa. YCIOBHS NPOTEKaHHUs pPEaKIMK HOHHOTO OOMEHa.
MounekynspHble, TIOJIHBIE U COKPAILCHHBICE MOHHBIE YpaBHEHUs peakuui. CBolicTBa
KHUCIIOT, OCHOBAaHMM W COJIeM B CBETE IMPEACTABICHUA 00 3IEKTPOIUTHYECKON
nucconyanyu. KauecTBeHHbIE peakuy Ha HOHBI.

I'mpponus coneit. MOHHBIE ypaBHEHMSI THUIPOJIM3A COJed. XapakTep Cpeabl B
BOJHBIX PACTBOPAax COJIEH.

OKCIIEpUMEHTAJIBHOE H3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMIIEHHE C
MOJEIIAMU KPUCTAJUIMYECKUX PELIETOK HEOPTraHWYECKHUX BEUIECTB — METAJUIOB H
HeMeTauioB (rpaduTa U ajiMas3a), CJI0OKHBIX BEIIECTB (XJI0pUJia HATPHs);

UCCJIE0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEAKLHUM OT BO3IACHCTBUS
pa3ianyYHbIX (PaKTOPOB;

OMBITHI, WJUTIOCTPUPYIOLIUE 00PATUMOCTh XUMHUYECKUX PEaKIIUi;

UCCIIEIOBAaHUE DJIEKTPOIIPOBOJHOCTH PAcCTBOPOB, IIpolecca JUCCOLUALUU
KHCJIOT, IIeJIOUEH U COJICH;

IPOBEACHUE OMNBITOB, WUIIOCTPUPYIOLIMX MPU3HAKU NPOTEKaHUs peaKuui
MOHHOTO 0OMeHa (0O0pa3oBaHME 0CaJlKa, BBIJICIICHHE ra3a, 00pa30BaHKUE BObI);

NPUMEHEHNE WHIUKATOpPOB (IakMyca, MeTHiopanxka u (eHondranenna) mis
ONPENIEIICHNS] XapaKTepa CPeabl B pACTBOPAX KUCIIOT, OCHOBAHUH U COJIEH;

IPOBECHUE OIBITOB, WJUTIOCTPUPYIOLIUX IPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpeHHe, peakUud pa3IoKEHUs,
COCIMHEHUSA);

pacro3HaBaHWE€ HEOPTaHUYECKUX BEUIECTB C MOMOILBI KAU€CTBEHHBIX PEAKLIUMA
Ha UOHBI;

pelieHue AKCIIEPUMEHTAJIbHBIX 3ama4y () TEMaM:
«OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaxkuum», «'maponmus coJen»,
«ONEKTPOIUTHYECKAS JUCCOLIMALIUS.

Hemeranibl 1 UX coelMHEHUS

OO6mast  xapaktepucThka HemeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMUYECKHUX JJIEMEHTOB, IIPOCTBIX BEILIECTB, aJUIOTPOIIHSL.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ CBOMCTBA  HeMeTauioB.  CpaBHUTENbHasA
XApAaKTEPUCTUKA COETMHEHUIN HEMETAILIIOB.



OOmast  xapakrepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHusa. CTpoeHue M (PU3MYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XMUMHUUYECKUE CBOICTBA Ha MpUMEpeE XJIopa (B3auMOJIEHCTBHE C
METaJUlaMH, HEMETAJUIAMM, BOJOM, IiesodaMu). XiyopoBoaopod. CossiHas KHCIIOTa,
XMMHUYECKHE CBOWMCTBA, MOJIYUYCHUE, TPUMEHEHHE. J[eHCTBUE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHW3M 4YeJOoBeKa. BakHelmme XJIopuabl M UX HAXO0XKACHUE B IPHUPOLE.
[ToHsiTHE O KUCIOPOACOAEPKALIUX KUCIOTAX XJI0pa U UX COJISIX.

V-VIA-rpynnsl. OcCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTEIEHU
okucieHusi. CtpoeHue U (PU3MUECKUE CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOpOAA U
cepbl. AJNIOTPONHbBIE MOAU(PHUKALIMN KUCIOPOIa U cepbl. XUMUYECKHUE CBOMCTBA CEPbI
(B3auMOAEICTBUE C HEMETa/NIaMH, METajulaMH, KOHLUEHTPUPOBAHHBIMU Aa30THOM M
cepHoii kucnoramu). CepoBoIOpo, CTpOEHUE, PU3NYECKUE U XUMHYECKUE CBOMCTBA
(KACITOTHBIE M BOCCTAHOBUTENbHBIE CBOWMCTBA). OKCHABI CEPbl KaK MPEACTABUTEIH
KHCIIOTHBIX OKCHJI0B. CepHucTas KUcioTa U ee conu. CepHasi KUCI0Ta, (PU3UUECKUE U
XUMUYECKHe CBoilcTBa (oOluMe Kak TMpeACcTaBUTENs  Kjlacca KHUCIOT W
cneruduueckue). Coau cepHOM KUCIOTH. XUMUUYECKHUE PEaKIuy, JiexKalue B OCHOBE
OPOMBIIIEHHOTO Ccroco0a TMOJdydeHus CepHOWM KHUchoThl. llpencraBnenuss o
XUMUYECKOM NMPOMU3BOJCTBE M CBA3aHHBIX ¢ HUM mpodeccusax. [Ipumenenue cepHoit
KUCIOTHl W cynab(daroB. KadecTBeHHble peaknuu Ha CynbQuT-, CyIbQUA- U
cynb(dar-annoHbl. HaxoxaeHue cepbl U €€ COCAUHEHUM B Mpupojie. XUMUUYECKOE
3arpsi3HEHHE OKpY)Karolleil Cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE JOXKH,
3arpsi3HEHUE BO3/yXa), CIOCOOBI €ro MPeA0TBpAaIllEHUSI.

OOmiasi xapakTepucTHKa 31eMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHME B Mpuponae, (U3NYECKHe U XUMHUYECKHE CBOMCTBA
(B3aMMOZEICTBUE C METaJuIaMH, BOJIOPOAOM, Kuciopoiaom). KpyroBopor azora B
npupone. AMMHUak, ero pu3nyeckre 1 XuMUYECKHe CBOMCTBA (OKUCIEHUE, OCHOBHbBIE
CBOMCTBAa BOJHOTO pPACTBOpa), MPUMEHEHHWE U TIONyYEeHHE B JlabopaTopuu U
OPOMBIIIEHHOCTH. MOH aMMOHHUS, JOHOPHO-AaKLENTOPHBIA MEXaHU3M  €ro
oOpazoBanusa. Coiu aMMOHUSA, UX (PU3MUYECKUE U XUMHUYECKUE CBOICTBA (pa3yioKeHUE
Y B3aMMOJICHCTBUE CO IIEJI0YaMH), MpUuMeHeHue. KauecTBeHHas peakiusi Ha MOHBI
ammonusi. Oxcugsl azota (I, I, I, IV, V). A3oTtucras kuciora. A30THasi KUCJIOTA, €€
nojiydyeHue, (U3MYecKue W XUMUYECKHEe CBOMCTBa (OOIIME Kak MpeACTaBUTEIS
KJ1acca KUCJIOT U criendduueckue), npuMeHeHne. XUMUYECKUe PEeaKinu, JIeKalue B
OCHOBE IOJIYYEHHSI a30THOM KHCIOTHI B IPOMBIIIIEHHOCTH. HUTpaTsl U HUTPUTHL.
KauecTBeHHbIE peaklMd Ha HUTPAT- U HUTPUT-AaHHUOHBI. XUMHUYECKOE 3arpsi3HEHUE
OKpYyXaloleh cpeapl COEIMHEHUSIMH a30Ta (KUCJIOTHBIE JOXIH, 3arps3HEHUE
BO3/yXa, [IOYBBI U BOJOEMOB).

®docdop, amnorponasie moaudukanun dhocdopa (Oenwiii U KpacHsit dochop),
du3nuecKkue U XMMUYECKHE CBOMCTBA (B3aMMOJECUCTBUE C METAJJIAMHU, KUCIOPOIOM,
rajoreHamM, KOHLIEHTPHUPOBAaHHBIMU a30THOW W CepHOM Kucioramu). OKcuIsl
dochopa (III, V), docdopnas kucnora, ¢u3MYecKUe W XUMHUUYECKUE CBOMCTBA,
nonyuenue. KadectBennass peakuuss Ha (Qocdar-uonsl. I[lpencraBnenus o
rajgorenunax docdopa (111, V).

[lonsiTue 0 MHUHEpaJIbHBIX yI0OpeHusax. A30THbIE, (POChHOpHBIEC, KOMILJIEKCHBIE
yaoOpeHusi. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpelibl COCTUHEHUSIMH a30Ta U

docdopa.



Ob6miast xapakrepuctuka saemMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS.

VYrnepon, amnorpornHble Moaudukanuu (rpadut, anmas, QymiepeH, rpades,
HaHOTPYOKH), (QU3MUECKHE U XUMHUYECKHME CBOMCTBAa IMPOCTHIX BEIIECTB
(B3aUMOZEICTBUE C MeTaUlaMH, HEMEeTaJulaMH, KOHLUEHTPUPOBAHHBIMU a30THOM M
cepHoil kucinoramu). Ilonstue o6 aacopobuuu. KpyroBopor ymiepona B mpupoje.
Oxcuapl yriepoaa, Ux (pU3MUECKHE U XUMUYECKHUE CBOWCTBA, EHCTBUE Ha >KUBBIC
OpraHu3Mbl, TNOJYYEHHE U TMPUMEHEHHE. DKOJIOTMUYECKUEe MpoOIeMbl aTMoc(hepsl,
cBs3aHHbIe ¢ okcusioM yriiepona (IV). YronsHas kucnora u ee conu, ux Gpusndeckue
U XMUMHUYECKHUE CBOMCTBa, MOJIyueHHE U puMeHeHue. KapOoHarsl, ruipokapOoHaThl,
ux cBoiictBa. KauecTBeHHass peakuus Ha KapOoHar-uoHsl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBILIIEHHOCTH U CEICKOM XO35HUCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COEIMHEHUSX
yIiiepojia: yriieBOAOPOAbl (METaH, 3TaH, STWJEH, AalleTWIEH), 3TaHOJ, IIHUIEpPHH,
yKcycHasi kucnota. [IpupoHbie HICTOUHUKHU YITIEBOJOPOAOB (Yroib, IPUPOAHBIN ras,
He(DTb), MPOAYKTHI UX TIEPEPaAOOTKH, UX POJIb B OBITY U pOMBIILIIeHHOCTH. [loHsATHE
0 OMOJIOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBAX — KUPAX, OEIKax, yIJIEBOIax — U
UX pOoJM B IKU3HMU 4YeJOBeKa. EJIWHCTBO OpPraHMYECKUX U HEOPraHUYeCKUX
COCIMHEHU.

Kpemuuii, ero ¢usndeckne W XUMHYECKHE CBOMCTBAa (B3aMMOACHCTBHE C
MeTaJuIaMH, KUCIOPOAOM, YIIIEPOAOM, TAJIOT€HAMH ), TTOJIy4eHHe U TpuMeHenue. Poib
KpeMHus B mpupoae u TexHuke. Oxcun kpemuus (IV), kpeMHueBas Kuciora,
CHJIMKATBL: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA, MOMYyUYECHUE U IPUMEHEHHE B OBITY
U TPOMBIIIJIEHHOCTH. BaxkHeHlne cTpouTenbHble MaTepHalibl: KepaMUKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpoGmembr  Ge30macHOTO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPHUAJIOB B TIOBCEIHEBHOM KU3HU.

Bbop. Ocobennoctu crpoenust aroma. OOuMe npeacTaBieHuss 0 GU3NUECKUX U
XMMHUYECKUX CBOMCTBaX. bopHas kuciora.

DKCNEpUMEHTAIBHOE N3YUYECHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE ¢ 00pa3liaMy NPUPOAHBIX XJIOPUIOB (TAJIOTEHUIOB);

IIPOBEJICHUE OIMBITOB, OTPAKAIOMIMX (PU3NUECKUE M XUMUYECKHE CBOMCTBa
raJIOr€HOB U UX COEIMHEHUI;

V3Yy4YEHHUE CBOMCTB COJITHOU KUCJIOTHI;

IPOBEJICHNE Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHUA-, OPOMUI- U HUOAUJI-UOHBI U
HAOJI0ICHUE MPU3HAKOB X IPOTEKAHMUS;

O3HAaKOMJIEHHE ¢ 00pa3liaMH CEepbl U €€ IPUPOAHBIX COCTUHEHU;

HaOII0ICHUE npoiecca oOyTJIMBaHUS caxapa noz NEHUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI;

M3y4YeHHE XUMHUYECKUX CBOWCTB pa30aBI€HHON CEPHON KUCIIOTHI;

IIPOBEJICHNE Kau€CTBEHHBIX PEaKINil Ha CylbPua-, CynbPuUT- U Cyabdar-uoHsl U
HAOJIOICHUE PU3HAKOB MX MPOTEKAHMUS,;

O3HaKOMJIEHHE C (DU3UYECKUMH CBOMCTBaMU a30Ta, hocdopa U uX COeUHEHUI,
obOpasiaMu a30THBIX U (HOCHOPHBIX YIOOPECHMIA;

NojlyueHue, coOupaHue, pacrno3HaBaHHME M M3yYEHUE CBOICTB aMMHaka,
M3YUYCHHUE CBOWCTB COJIE AaMMOHHUSI;

NPOBEACHUE KAUECTBEHHBIX pPEAKLHM HA MOH aMMOHHUS, HUTPUT-, HUTpAT- U
docdar-noHbl U N3ydeHHUE MTPU3HAKOB UX MPOTEKAHUS;



M3yYECHUE B3aUMOJCHCTBUS KOHIIEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MENbIO,
CBOMCTB (hoC(POPHOI KUCIIOTHI U €€ COJIEH;

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIeTOK anmasza, rpadura u
dymiepeHa, ¢ TpoIeccoM anacopOIMU PACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM
YITIEM U yCTPOWCTBOM MPOTUBOrasa;

nojlydyeHue, coonpanue, pacno3HaBaHUE U U3yUYeHHUE CBOMCTB YIJIEKUCIIOTO ras3a;

IIPOBE/ICHNE KaU€CTBEHHBIX PEAKIINil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yUYCHUE
MPU3HAKOB UX MPOTECKAHMUS;

U3y4YEHHE B3aMMHBIX MPEBpaeHUN KapOOHATOB U TUAPOKAPOOHATOB;

O3HAKOMJIEHWE C o0pa3laMyd TPUPOAHBIX KapOOHATOB U CHIIMKATOB, C
MPOAYKIHEN CUIMKATHON MTPOMBIIILIEHHOCTH;

pelIeHrEe AKCIIEPUMEHTAIBHBIX 337a4 Mo TeMe «BakHellne HeMEeTauulbl U UX
COCIMHECHUSD).

MeTajuibl 4 UX COCAUHEHUS

O6mue croiicTBa MeTaiioB. OOIIast XapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB —
METaJUIOB Ha OCHOBAaHMM HX NOJIOXKEHHS B llepuonnyeckor cucreme XMUMUYECKHX
anementoB JI. M. MenneneeBa u crpoenuss aromoB. Meramnel A- u b-rpynm.
CrpoeHue MmpocThIX BEUIECTB — METAILIOB. MeTallinuecKkas CBsi3b U METAJINYECKAs
KpUCTaJUIMUECKasi pelmieTka (MpUMUTHUBHAS KyOWdYecKas, 0ObEMHO-IIECHTPUPOBAHHAS
KyOuueckas, rPaHELICHTPUPOBAHHASA KyOudeckas, reKcaroHaJIbHas
IJIOTHOYTMaKOBaHHAs). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB METAJJIOB OT CTPOEHUS
KPUCTAJUIOB. DIEKTPOXUMUYECKUM Psii HANPsDKeHU MeTauioB. O01Ire XuMUYeCKue
cBoiicTBa MeTayioB. OOmue cmocoObl TMONY4YeHHS METauIOB, METaJUTyprsl.
DNEKTPONU3 PACIIaBOB M PACTBOPOB COJIEH Kak OJUH M3 CIIOCOOOB MOIYYEHHS
MeTasuioB. [loHSATHE O KOppO3WM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposuu. CriaBsl (cTanb, YyTyH, AIOpadlOMUHUI, Oponsa). [IpuMenenue mMeramion
U CILJIAaBOB B OBITY M IPOMBIIIICHHOCTH.

Memannwvt A-cpynn

[llenounble MeTaUIBL: MNOJIOKEHHE B lleproguueckor CUCTEME XHMUYECKHX
anemeHToB J[. M. MenaeneeBa, CTpOCHME HX aTOMOB, HAXOXICHUE B MPHUPOJE.
duznyeckre U XUMUYECKHE CBOMCTBa (Ha MpUMeEpe HATpHsl U Kalus), MOJTy4YeHHe.
Okcubl U TUAPOKCHUIBI HATpUs U Kanus. [IpuMeHeHue 1IeIOYHBIX METANJIOB U UX
coequHeHur. buonornueckas pojib HaTPUS U KaJus.

[IleouHO3€eMENBHBIE ~ META/UIBl MAarHWM W KajblUW: TMOJOXKEHUE B
[lepnognueckor cucteMe xumuueckux siaemeHToB [[. M. MenaeneeBa, CTpoeHHe UX
aTOMOB, HaxOXJAEHUE B mpuponae. PU3nUecKrue U XUMMUYECKUE CBOWCTBA MArHUSl U
Kanplia. BaxHeimve coeluHEHMs] Kaidblldsg U Marfus (OKCUM, TUIAPOKCHUI, COJH),
CBOMCTBa, MpuMeHeHue. KeCTKOCTh BOJIbI U cIOCOObI ee ycTpaHeHus. KpyroBopor
KQJIbIUS B IPUPOJE.

AnroMuHUN: TIonokeHue B [lepuonnueckoil cuCTEME XUMHUYECKUX AJIEMEHTOB /1.
. MengeneeBa, CcTpoeHHWE aroma, HaxOXJIeHUE B mpupoae. Dusnueckue u
XUMUYECKHE CBOWCTBA alOMHUHHS. AMQOTEpHbIE CBOMCTBA OKCHAA M THAPOKCUAA
amoMuHus. [I[puMeHeHne atOMUHUS U €r0 CILJIABOB.

Memannwt b-cpynn

OO61ast xapakTepucTuka MeTauioB b-rpynm (moOOYHBIX MOATPYIII): MOJIOKEHUE
B llepuommueckoinr cucreme xumuueckux oviemeHroB J[. WM. Menneneesa,
0COOEHHOCTH CTPOCHHUSI aTOMOB. SIBJIEHWE «IpoBajia» »JIIEKTPOHA Ha MpUMEpe



CTPOCHHSI aTOMOB XpoMa, Meau, cepebpa. BaneHTHBIE COCTOSHUSI aTOMOB
d->neMeHTOB, CTENMEHW OKHUCJICHUS aTOMOB B COCIUHEHUSX. 3aBUCHUMOCTD
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTEMEHH OKHCIICHUSI AJIIEMEHTa B COCIMHEHUHU (Ha MpUMEpE COEAUHEHHUN Xpoma).
[TepBoHauanbHbBIC MPEICTABICHUS O KOMIIJIEKCHBIX COCIMHEHHUSIX.

Menb u cepeOpo: CTpOEHHE aTOMOB, CTENEHHM OKucieHus. OOume Kparkue
IpencTaBieHus O (U3MYECKUX W XHMHUYECKHX CBOMCTBaX IMPOCTHIX BEIIECTB
(B3aMMOJIEUCTBUE C KHUCIOTAMU-OKUCIUTENIAMH), 00 HUX OKCHUJAX, THAPOKCHIAX U
colisix, UX mnpuMeHeHuu. [IpencraBieHus o0 aMMHUAuHBIX KOMILIEKcax cepedpa u
Meau. KadecTBeHHBIC peaklinKi Ha KaTHOHBI Menn (2+) 1 cepebpa.

[{uHK: cTpoeHHe aToMa, CTENEHb OKUCIECHMs. XapaKTepUCTUKA (PU3UYECKUX U
XUMHUYECKUX CBOMCTB, MpUMEHEHHE, aM(OTEpHbIE CBOMCTBA OKCHUIA M TUIPOKCHUJA.
KauecTBeHHbIE peakliy Ha KaTUOHBI IIUHKA.

Keneszo: crpoeHue aroma, cTeneHW OKucieHus. Haxoxzaenue B mnpupone.
Ou3nYeCcKue U XMMHUYECKHE CBOMCTBA »Keje3a, MpUMEHEHHE. buonorudeckas poiib
xene3a. Oxcunpl, rugpokcunbl U conu kenesa (II) m sxemesza (III), mx cocras,
CBOMCTBa U monyuyeHue. KauecTBeHHbIE peaklui Ha KaTHOHBI Xkelie3a (2+) u xkenesza
(3+). YUyryn u cranb — cIjiaBbl kene3a. [Ipou3BOACTBO YyryHa M CTalH.
DKOJIOTHYECKHE TPOOIEMbl, CBSI3aHHBIE C METAJUTYPTHUECKUMU TTPOU3BOJICTBAMH.

DKCIEPUMEHTATBHOE U3yUEHUE BEIECTB U SBICHUM:

O3HAKOMJIEHWE C o0pa3llaMd METaJIOB W CIUIaBOB, HUX (DU3NYECKUMHU
CBOMCTBAMU;

MOJEIUPOBAHUE METAJUIMYECKOW KPUCTAIUIMYECKON PEIIETKH;

V3YUYEHHUE B3aUMOJCHCTBUS METAJIIOB C BOAOM, C PACTBOPAMH COJIEU U KHUCIIOT,
UCCJIeIOBAaHUE TMPOIECCOB d3JeKTpoin3a pacTBopoB xjopuaa meau (II) u mommma
KaJIvsl, KOPPO3UU METAILIOB;

U3y4eHrne 0COOCHHOCTEN B3aMMOJICUCTBUS OKCUIOB KaJbIIUS U HATPUS C BOJIOH,
UX THIPOKCUJIOB — ¢ okcuaoM yrepoaa (IV) u kucinoramu;

M3y4YCHHE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KaJIBITUS, )KECTKON BOJIBI;

WU3YUYCHUE TPOLECCOB TONYUECHUSI THUIPOKCHUIIOB XKEjle3a, HUX XHUMHYECKUX
CBOMCTB,;

M3Y4YEHHUE NPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKIMil HAa MOHBI (MarHus,
KaJIbIIMS, aTFOMUHMS, ITMHKA, Jkefe3a (2+) u xenesa (3+), menu (2+);

HAOIOZICHUE UM OIMCAaHWE OKpAIIMBaHUS TJIAMEHU HMOHAMH HATpHUs, Kajlus U
KaJIBLIUS;

uccieoBanue amM(OTEpHBIX CBOMCTB THUAPOKCHAA aIOMUHHUSA, THAPOKCHUJIA
xpoMma (III) u ruapokcuaa MUHKA,

pelIeHrEe SKCIEPUMEHTANIBHBIX 3a/lad Mo Teme «BakHeillline MeTaibl U X
COCIMHECHUSD.

XUMHA U OKPYKAKOLIAS Cpeaa

BemectBa u marepuanibl B NOBCEIHEBHOW JKM3HM YEJIOBEKAa. BakHeuiuune
BEIllECTBA M MaTepualibl, 00JaCTU HMX MPUMEHEHUs. be3omacHoe HCIOJb30BaHUE
BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas moMoIs Npu XMMHUYECKUX 0XKOTrax
U OTPABJICHUSX.

HoBble MaTepuanbl 1 TeXHONOTUU. [I[pUHIUIIBI «3€IEHOU XUMUM.



OCHOBBI  3KOJIOTMUECKOM TPAMOTHOCTH. XHMHUSI M 370pOBbE. 3HAYEHUE
U3y4aeMbIX XUMHUYECKUX DJIEMEHTOB U HMX COCAUHEHUM ISl (PYHKIMOHUPOBAHUS
opranusMa yenoseka. [ToHaTue o 310poBoM 00pase KU3HU.

XVUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH cpenbl. DKOJOTUYECKHE MPOOIEMBI,
CBSI3aHHBIC C COCIMHECHUSIMU YIIIEPO/a, a30Ta, CEPhI, TSKEIbIX MeTauioB. [ToHsTHe 0
ITJIK. Ponb XuMuu B peIIeHUH YKOJOTUUECKUX MTPOOIIEM.

OKCINEPUMEHTAIBHOE H3YYEHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHHE C
oOpa3amMu MarepuanoB (CTEKJO, CIUIaBbl METAJIOB, IMOJHMMEPHBIE MaTepUalbl),
oTpe/esieHre KUCIOTHOCTH MPUPOIHBIX BOJI, MOJIEIMPOBAHKE Tpoliecca 00pa30BaHus
KHCJIOTHOTO JOX/sl, U3yYEHUE €r0 BO3/ICICTBUS HA MaTepHAaIbI.

IToBTOpenne u 00001IeHHMEe 3HAHMH OCHOBHBIX Ppa3leioB KypcoB 8-9
KJIACCOB

Ilepuonnueckuit 3akoH u llepuoguueckas cucreMa XMMUYECKUX JJIEMEHTOB B
CBETE NPEACTABICHUNA O CTPOCHUS aroMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKUX AJIEMEHTOB U UX COCIMHEHUH B MEpUOIaX U IPyIIax.

CrpoeHue BemecTBa B TBEPAOM, KUIKOM M Ta3000pa3HOM COCTOSHUHU. Bumb
XMMHUYECKOW CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOU
pelIeTKH U BUJIa XUMHUUYECKOU CBSI3H.

Knaccudukamus XUMHUYECKMX  peaknMid 1O  pa3ju4yHbIM  [PU3HAKAM.
[IporHo3upoBaHrue BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUI B
pPa3JIMYHBIX YCJIOBHUSX HAa OCHOBE TMPEJCTABICHUN XUMHYECKONM KHHETUKU U
TEPMOJIMHAMUKH.

XWMUYECKME  peakuuM B pacTtBopax. lwuaponus  conen.  Peaknum
OKHUCJIEHUS-BOCCTAHOBJICHUS. DIIEKTPOIIH3.

CBoiicTBa KHCIIOT, OCHOBAaHMH H COJIE B CBETe MPEJACTABICHUN 00
ANEKTPOJIUTHUECKON TUCCOLMAIMU U OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUSX.

Mesicnpeomemmnuie ceasu

Peanuzauust MeXNpeaIMETHBIX CBSI3€M MMpU HM3y4EHUHM XUMHM B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH,
TaK ¥ MOHSATUMN, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO0muMe ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBICHUE (MpoIecc), HAyYHbIH (akKT,
TUIIOTE3a, TEOpHUs, 3aKOH, aHaJlIW3, CHUHTE3, KiacCU(pUKaIUs, MEePUOIUYHOCTD,
HaOJIIO/ICHNE, DKCIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHUE, MOJCNb, TEXHOJOTHS,
MaTepuabl.

®du3nka: BEmecTBO, TeN0, ((U3NIECKUE BEIUUYUHBI, CIUHUIIB U3MEPEHUS, Macca,
00BEM, KOJIMYECTBO TEIJIOTHI, aTOMbI U MOJICKYJIbI, arperaTHble COCTOSIHUE BEIIECTBA,
CTPOCHHE Ta30B, KUJIKOCTEH M TBEPIBIX (KPUCTAIUIMYECKUX) TeJ, KPUCTAITNYECKas
pelieTka, 3IEKTPOH, SIAPO aToMa, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, KBAHTHI,
paauoaKTUBHOCTh, aib(da-, OeTa- W TraMMa-u3JIyuyeHHE, DIEKTPUUECKUM 3aps,
IIPOBOJIHUKH, TOTYNPOBOAHUKH, JHUAIEKTPUKHU, COJHEYHBIA CIHEKTp, pPa3I0KECHHE
Oemoro cBeTa B CIIEKTP.

buonorus: skocuctema, ouocdepa, porocunres, mpoiecchl oOMEeHa BEIIECTB,
MUHEpalbHble  yAOOpPEHHUS, MHUKPOAJIEMEHTHI, MAaKpPOAJIEMEHThI, MHUTaTeJIbHbIE
BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPANIBI, TOPHBIE TOPOJIbI, MMOJIE3HbIE
MCKOIIa€Mbl€, TOTUIMBO, BOJHBIE PECYPCHI, TIIIaHETa 3EMJISL.



Texnonorus: CTPOUTCIIbHBIC TCXHOJIOIHH, CEJIbCKOXO0351ICTBEHHbIC TCXHOJIOI'H,
TCXHOJIOI'nn BHGKTPOHHOﬁ IMPOMBIIIIJICHHOCTH, HAHOTCXHOJIOI'MH.



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3VJIBTATBI

JIMdHOCTHBIE  pe3yJabTarbl OCBOEHHUS MPOrPaMMbl  OCHOBHOTO  OOIIIETO
o0pa3oBaHMsS JOCTUTAIOTCI B Xofe OOydYeHUs XHMHH B €IWHCTBE Y4YeOHOU u
BOCITUTATEIbHOW JEATEIbHOCTH 00pa30BaTEIbHOM OpraHU3alid B COOTBETCTBUH C
TPAAULUUOHHBIMA POCCUMCKUMH COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMU, TPUHATHIMU B OOILIECTBE IMpaBWIaMU KM HOPMAaMHu T[OBEACHUS W
COoCOOCTBYIOT —MpOIECcCaM CaMOINO3HAHHUSA, CaMOpPa3BUTUS U  COLMAIM3aLUU
00yJaronuxcs.

JInyHOCTHBIE PE3yNbTAThI OTPAXKAIOT TOTOBHOCTb o0yJaroImuxcs
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMM U pacIIUPEHUE
OIbITA IESITEILHOCTU HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

MPOSIBJICHUE I[EHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAyYHOMY M UCTOPUYECKOMY HACIIEUIO, TOHUMAaHUE 3HAYCHUS] XUMUYECKON HayKu U
TEXHOJOTHUU B XU3HH COBPEMEHHOTO OOIECTBAa, B Pa3BUTHH SKOHOMUKH Poccum u
CBOEr0 PETrMOHa;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUE O COLMAIBHBIX HOPMax M MpaBWIaX MEXJIMYHOCTHBIX
OTHOIIGHHM B  KOJJIGKTHBE, TMPOSIBICHUE KOMMYHUKATUBHOM  KYyJbTYphl B
Pa3HO00pa3HON COBMECTHOM JESITENIbHOCTH;

CTPEMJICHHE K B3aWMOIIOHUMAHUIO M B3aMMOTIOMOIIM B TMpOIEcce y4eOHOU U
BHEYUYEOHOM ESITEIHLHOCTH;

TOTOBHOCTh OIIEHMBAaTh CBOE TOBEICHHME M TOCTYNKH CBOMX TOBAapHILEH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCJEICTBUMI
MOCTYIIKOB;

3) popMupoBaHNs IEHHOCTH HAYYHOI'O NMO3HAHMS:

MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE U XHUMHUYECKOM peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W HEOOXOJUMBIE IS
MOHUMAaHUS CYIIHOCTH HAYYHOU KapTUHBI MHUPA;

OCO3HAHMWE IIEHHOCTHU HAYyYHOTO MO3HAHUS JJISI PA3BUTHS KaXJOTO YEJIOBEKAa U
MPOU3BOAUTENBHBIX CHJI OOIECTBA B IIEJIOM, POJIM U MeCTa HAyKu «XHUMHS» B
CUCTEME Hay4HbIX TMPEACTaBICHUN O 3aKOHOMEPHOCTSX pa3BUTUSA TMPUPOIBI,
B3aHMOCBSI3SIX YEJIOBEKA C MPUPOJHON U TEXHOJIOTMYECKON CPENION;

MO3HaBaTeJIbHAS MOTHUBAIlUS M HMHTEpPEC K OOYy4YeHHIO, TOTOBHOCTh U
COCOOHOCTh K CaMOpa3BUTHIO M CaMOOOpPa30BaHUIO, K HCCIEA0BATEIBCKON
NESITETPHOCTH, K OCO3HAHHOMY BBIOOPY HAmpaBleHUs W YPOBHS JaJbHEUIIIETO
o0y4eHus;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKAa Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE IOCIEACTBUA M HENPUITHE
BPEAHBIX  MpUBBbIYEK  (YMOTpeOJIeHUs  aJKoroyis, HAapKOTUKOB,  KypeHHs),
HEOOXOMMMOCTH  COONIONEHHUST TpaBuUil  OE30MACHOCTH TPU  OOpamieHuu ¢
XUMUYECKUMHU BEUIECTBAMU B YUCOHBIX U KU3HEHHBIX CUTYaIIUIX;

5) Tpy1oBOro BOCIIUTAHUSA:



dbopMupoBaHHE IIEHHOCTHOTO OTHOIIEHUS K TPYJAOBOWM MESITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YEJOBEKAa U K MCCIIEIOBATEIbLCKOM JIESITEIHHOCTH Kak
BBICOKO BOCTPEOOBaHHON B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE WHTEpeca K mpodeccusiM, CBSI3aHHBIM C XHMHEH, B TOM YHCIE K
npodeccusiM HaydyHOU c@epbl, 0CO3HAHUE BO3MOXXHOCTH CamMoOpeau3alli B ITOU
ctepe;

6) 3K0J10rM4eCcKOro BOCIIMTAHHUS

OCO3HAaHME HEOOXOJMMOCTH OTHOIIEHUS K MPUPOJIC KAK MCTOUYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMS;

MOBBIIICEHWE YPOBHS  OKOJIOTHUYECKOW KYJIBTYpBl: TPHUOOPETEHHE OIBITA
IJIAHUPOBAHUS MOCTYNKOB M OLICHKH UX BO3MOYKHBIX IMOCJIEACTBHM JJIsI OKPYKAIOIIECH
Cpellbl; OCO3HaHUE MIO0ATBHOTO XapaKTepa JKOJOTMYECKUX MpoOieM U MyTed ux
pEIIeHHs; CIIOCOOHOCTh MPUMEHATh 3HAHUSI, TIOydYaeMble MPY U3YYCHUH XUMUH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOILIEH CPEeIoi; aKTUBHOE HEMPUATUE JECUCTBU,
MPUHOCSIIMUX BPEJ OKPYXKAIOIIECH CpeJie; OCO3HAHME CBOEH POJIM KaK IpakJaHWHA U
NOTPeOUTEINS B YCIOBHSIX B3aUMOCBS3U IPUPOTHOM, TEXHOJIOTUUECKON U COIMAIbHON
Cpel; TOTOBHOCTh K YYAaCTHUIO B MPAKTHUYECKOM JEATEIBHOCTH HKOJIOTUYECKON
HaIpaBJICHHOCTH.

METAHNPEIMETHBIE PE3VYJIBTATBI

MeranpenmeTHble pe3yibraThl O0OyYaroIIMXCsl, OCBOMBIIMX IPOrpaMMy IO
XUMHUH OCHOBHOTO OOIIEro 00pa3oBaHuUsl, BKIIOYAIOT:

YCBOCHUE MEXAUCIUIUIMHAPHBIX (MEXIPEIMETHBIX) MOHATUN, OTpakKarol[uxX
MaTepualbHOE €IMHCTBO MHUpA U Ipoliecc MO3HAaHUA (BEIECTBO, CBOMCTBO, SHEPTUS,
SBJICHUE, HAy4YHBIM ()aKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TeOpHs, HaOIIOIeHHE,
U3MepeHne, UCCIEeI0BaHUE, SKCTIEPUMEHT U JIPYTHE);

OBJIQZICHUE YHUBEPCAJIbHBIMU YYE€OHBIMU JIEUCTBUSAMHU (IIO3HABATEJIbHBIMH,
KOMMYHHKATUBHBIMH, PETYIATUBHBIMH), BaKHBIMU JJIS MOBBIIEHUS 3()(PeKTUBHOCTH
OCBOEHUSl coepkaHud ydeOHOro mnpeamera, (OPMHUPOBAHUS KOMIIETEHIIHH,
IPOEKTHO-UCCIIEIOBATEIbCKOM  JIEATENbHOCTH OOyYaloIIUXcsl B Kypce XHUMUU;
CHOCOOHOCTh WX HCHOJB30BaTb B Y4E€OHOM, IMO3HABATENIBHON W COIMAIBHOMN
PAKTHKE.

Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jornueckue q1elcTBUA:

YMEHUS MCTIOIb30BaTh MPUEMbI JJOTHIECKOTO MBITIUICHHSI TP OCBOCHUY 3HAHUIA:
pPacKpbIBaTh CMBICT XUMHUYCCKUX TIOHATHH (BBIACIATH UX CYIICCTBCHHBIE MPU3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C JAPYTUMHU TMOHSATHUSIMH); aHAJTHW3UPOBATh, CPABHUBATH,
0000mmars, BBHIOMpPATh OCHOBAaHWUS IS KJIACCH(PUKAIIMM W  CHCTEMaTH3allHH
XAMHAYECKUX BEILIECTB 51 XAMHAYECKUX peakiuii; yCTaHaBJIUBATh
MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIy 0OBEKTaMU U3YUCHHMS; CTPOUTH JIOTHUYECKUE
paccyxaeHusl (MHIYKTHBHBIC, ACTYKTHUBHBIC, 10 aHAJIOTHH); IIpeIaraTb KpUTepruu 1
BBISIBIIITH OOIIME 3aKOHOMEPHOCTH M MPOTHUBOPEUUs] B H3ydaeMbIX Ipoleccax u
SIBJICHUSIX; TIPOBOJUTH BBIBOABI M 3aKIIOYCHUS; YMEHHUS TMPUMEHSITh B Mpoliecce
MO3HAHUSI TOHATUA (IIPEAMETHBIE U METANPEIMETHbBIE), CHUMBOJINYECKHE (3HAKOBBIE)



MOJIEJI, UCIOJb3yeMble B XUMHHU, MPeoOpa30oBbIBATh MOJAEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAaK (CHUMBOJI DJJIEMEHTa), XUMHUYeckas ¢GopMmyna U ypaBHEHUE
XUMHUYECKON peakluu — MpU PELIeHUH YUEOHBIX 3a/1ad; C YYETOM 3THUX MOJAEIBHBIX
IPEJCTaBICHUN XapaKTEepPU30BaTh U3ydyaeMble XUMHUUYECKUE BEUIECTBA U XUMUUYECKUE
peakuuu.

BazoBble wuccienoBareqbckue AeiicTBUA (MeTOAbI HAYYHOI'0 MO3HAHMA
BelIEeCTB M AABJICHMI):

YMEHHSI TPUMEHSTh METOABl HAYYHOTO TIO3HAHMS BEHIECTB M SBICHUN Ha
SMIMPUYECKOM U TEOPETUYECKOM YPOBHSIX B Y4YEOHON I103HABaTEIbHON U
IPOEKTHO-KUCCIEI0BATEIbCKOM 1€ATEIbHOCTH;

YMEHHsSI HCIIONb30BaTh IOCTABICHHBIE BOMPOCHI B KaueCcTBE MHCTPyMEHTa
NO3HAHMSI U CAMOCTOSITENIBHO CTaBUTh BOIIPOCHI; aHAJIU3UPOBATh (DAKTHI, BBIABIATH U
dopmynupoBark npolieMy, OnpeAessaTh LeNb U 3aJja4i, COOTBETCTBYIOIINE PEILICHUIO
npoOnemMbl; TpeiaraTb ONUCATeIbHYI0 WM OOBACHUTENBbHYIO THUIOTE3Y U
OCYHIICCTBIIATh €€ TPOBEPKY; YMEHHUS TPOBOJAUTH HW3MEPEHHUS HEOOXOTUMBIX
napaMeTpoB, BBIYUCICHUS, MOJEIMPOBaHUE, HAOMIONEHUS U  SKCIIEPUMEHTHI
(peanpHBIE W  MBICJICHHBIE), CaMOCTOSATEIBHO TPOTHO3UPOBATH PE3YNIBTATHI,
dopmynmupoBaTh 00OOIICHHUSI W BBIBOABI IO pe3yJbTaraM IPOBEICHHOTO OIIbITa,
UCCIIEZIOBAaHNUs, COCTABIIATh OTYET O MPOJEIAHHON paboTe;

Pabora ¢ undgopmanmei:

YMEHHUS  OPHUCHTHPOBATHCA B  PA3NMUYHBIX  HCTOYHHKAX  WHGOpMAIUH
(HayyHO-TIOMyJIIpHAsl JINTEpaTypa XUMUUYECKOTO COJIEpKaHus, CIIpaBOYHbIE TOCOOUS,
pecypcsl MHTepHeTa); aHanmu3upoBaTh WHGOPMAIUIO U KPUTUYECKU OIICHUBATH €€
JOCTOBEPHOCTh U HEMPOTUBOPEYMBOCTh, OTOMpPaTh H  HHTEPIPETHPOBATH
UHGOpMAIMIO, 3HAYUMYIO JUIsl peUIeHHs Y4YyeOHOM 3ajaud; yMEHHUsS HPUMEHSTb
pa3iryYHble METOABI U (POPMYIUPOBATH 3AMPOCHI MPHU MOUCKE U 0TOOpE HHPOPMALIHH,
HEOOXOAMMOM JIsl BBHITIOMHEHHMS Y4YeOHBIX 3ajad; HCIOJIb30BaTh WH(GOPMAIIMOHHO
KOMMYHHKATHBHbBIE TEXHOJIOTUU U Pa3JIMYHbIE IOUCKOBBIE CUCTEMBI; CAMOCTOSTEIBHO
BbIOMpaTh ONTUMaNbHYIO (HOpMYy MpeAcTaBieHUs HHPoOpMalHUHU (CXeMBbl, TpaduKH,
JIrarpamMmbl, TaOJIHUIIBI, PUCYHKH U Apyrue (pOpMbl); yMEHHUS UCTIONH30BATh HAYUHBIN
A3bIK B KauecTBE CpeACTBa pPAabOThI C XHMMHUYECKOW HH(poOpMalMei; MpUMEHSTb
MEXIpeAMETHbIe ((PU3MUecKHe W MaTeMaTHYeCKHe) 3HAKU U CHUMBOJBI, (OpPMYIHI,
ab0peBuaTyphl, HOMEHKJIATYDY, WCII0JIb30BATh u npeoOpa3oBbIBATh
3HAaKOBO-CUMBOJINYECKUE CPECTBA HAIVISAHOCTH.

KoMMyHHKaTHBHBIC YHHBeEpCAJbHbIC Y4eOHbIe NeiCTBHA:

1) ymenust oOuieHust (MMCbMEHHOW U YCTHOM KOMMYHUKAIIUH):

IPEJICTABISATh TIOJYUYEHHBIE pE3yJIbTaThl [MO3HABATEIBHON NEATENbHOCTH B
YCTHBIX U TUCBMEHHBIX TEKCTaX; IMMyOJUYHO BBICTYIIATh C MIPE3CHTAINEH PE3yIbTaTOB
BBITIOJTHEHUST XHMHUYECKOTO JKCIIEpUMEHTa (HMCCIeI0BaTehCKOW 1ab0paTopHON WITH
MPaKTUYECKOM paboThl, y4eOHOr0 MPOEKTa); B XOJe Auajora U (WIH) JUCKYCCHUU
3a/1aBaTh BOIPOCHI MO OOCYXKTAaeMOM TeMe U BBICKA3bIBaTh WJEH, (HOPMYIUPOBATH
CBOM TIPEIOKCHHUS OTHOCHUTEIHHO BBITOJTHCHHS TIPEIOKCHHON 3a/1a4H.

2) yMeHHs y4eOHOTO COTPYAHHYECTBA (TPYIOBasi KOMMYHUKAIIHS ):

y4acTBOBAaTh B TPYMIOBBIX (opMax pabOTH: IUTAHUPOBATh OPTraHU3AIUIO
COBMECTHOH paboThl, ONPEENATH CBOIO POJIb, PACTIPEACTIATh 3aAa4H MEXKAY WICHAMU



IpyNIBbl; BBIIOJHATH CBOK 4YacThb padOThl, KOOPIAMHHUPOBATh CBOU JEUCTBUS C
NEUCTBUSAMH JIPYTUX YJIEHOB KOMaH/bI, ONMPEACISITh KPUTEPUU IO OLIEHKE KayecTBa
BBITIOJTHEHHOM paboThl; pelarh BOZHUKAIOIIKME MPOoOiieMbl HA OCHOBE ydeTa OOUIUX
UHTEPECOB U COIVIaCOBAaHMS IMO3UIMH, Y4YacTBOBaTh B OOCYXJEHHUU, OOMEHe
MHEHUSMH, «MO3TOBOM IITYpPME» U APYTrUx (GopMax B3aUMOAECHCTBUS.

PerynsiTuBHbIC YHHBeEpPCAJIbHbIE y4eOHbIE 1elCTBUS

OBnajmeHue YHUBEPCAIBHBIMU YUYEOHBIMU  PETYISATUBHBIMU  JICUCTBUSIMHU
BKJIIOYAET Ppa3BUTHE CaMOOPTaHM3AlMM, CAMOKOHTPOJIS, CAMOKOPPEKIUH, B TOM
qHcIe:

YMEHHS pemniath y4eOHbIE M HCCIENOBATENLCKUE 3a/1aud: CaMOCTOSTEIIBHO
BBIOMpATh CMOCO0 perieHus y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BApUAHTOB
peleHus, BBIOMpaTh HauOoIee MOIXOIAIINI C yUETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX
KpUTEpUEB), IUIAHUPOBAaThH CBOIO pabOTy TpU pemieHUH ydeOHOW  WiIn
UCCIIEZIOBATENIbCKOM 3a7]auyi; HA OCHOBE IMOJYYEHHBIX PEe3yJabTaToB (HOPMYIHPOBAThH
0000IIEHHsIT W BBIBOJABI, MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MPOLECCOB;
aHAIM3UPOBATh PE3yAbTAThl: COOTHOCHUTH CBOM JCHCTBUS C TUIAHUPYEMBIMU
pe3yibraTaMi, OCYLIECTBIISITh CAMOKOHTPOJIb AESTEIbHOCTH; KOPPEKTUPOBATh CBOIO
JeSITeIbHOCTh HA OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

IHHPEIMETHBIE PE3YJIBTATbI

[IpemMeTHBIC pe3ynbTaThl OCBOCHHSI MPOTPAMMBI 10 XHMHH OCHOBHOTO OOIIETO
oOpa3oBaHMs Ha YDIyOJEHHOM YpOBHE HMMEIOT O0Ilee CoAep>KaTelbHOE SAPO C
OPEeIMETHBIMU pe3yiabTaTaMu 0a30BOTO YPOBHSI, COTJIACOBAHBI MEXIy COOOH, UTO
MO3BOJISIET PpEeajM30BBbIBaTh YIVIYOJIEHHOE W3yYeHHE KaK B paMKax OTICIIbHBIX
KJacCoB, TaKk M B paMKax peaJu3aldd WHIUBUIYaJbHBIX 00pa3oBaTeIbHBIX
TPACKTOPHiA, B TOM YHCII€ HCIIONB3Ysl CETEBOE B3aMMOJEHCTBUE opranm3aiuu. [lo
3aBEpIICHUH PEATM3aliy MPOrPaMMBbl YIITyOJIEHHOTO YPOBHS 00ydYaronIfuecs CMOTYT
JieTallbHee OCBOUThH MaTepual, OBJIaJAETh PACIIMPEHHBIM KPYTOM MOHATHI U METOJIOB,
pemiaTh 3a7a4u 00Jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHBIC pE3yJIbTaThl BKIIOYAIOT: OCBOCHHE OOYYaIOIIUMUCS HAYYHBIX
3HaHWM, YMEHUN U CIOCOOOB NIEWCTBHUM, CIEMPUISCKUX ISl TIPEIMETHON o0macTu
«XUMHSA»; OCHOBBI HAYYHOTO MBIIIICHUS; BHUABI JEATEIBHOCTH IO TOTYyUYEHHUIO
HOBOTO 3HAHMSI, €T0 UHTEPIIPETAINH, PEOOPA30BAHUIO U TIPUMEHEHUIO B PA3TMUHBIX
yu4eOHBIX U peaJbHBIX JKM3HEHHBIX YCJOBMSX; O00ECIEeUMBAIOT BO3MOXKHOCTH
YCHEMIHOro 00y4yeHHus Ha CIEAYIOIIEM YPOBHE 00pa30BaHUsl.

K konmy obOyuenumss B 8 kiacce y oOyuaromerocs OyayT cGhHOpMHpPOBAHBI
CIeIyIONTUE TIPEIMETHBIC PE3YJIBTaThl N3YUCHHUSI XUMHUH Ha YIITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XHMHUUYCCKHUX IIOHATHH: aroM, MOJICKYJa,
XUMUYECKUN AIIEMEHT, METAJUI, HEMETAJUI, AJTIOTPOIHS, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMECh (OHOPOJHAS M HEOJHOPOJHAs), BaJECHTHOCTb, OTHOCHUTEIIbHAs
aToOMHas M MOJICKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl 10N XUMHUYECKOTO OJJIEMEHTa B COCAMHEHUHU, MOJSPHBIA O00BEM,



OTHOCHUTEJIbHAsl MJIOTHOCTh ra30B, OKCHJ, KUCJIOTa, OCHOBAHME, COJb, aM(OTEpHBIN
OKCHJ, aM(OTEepHbIM THIPOKCHU, XUMUYECKasl peaklusi, KiIacCU(UKALMSI PEaKIIHii:
pEeaKIMK COEAMHEHUS, PEaKI[UU PAa3I0KEeHHsI, pEAKIINHU 3aMELIECHUs, peakuu oOMeHa,
9K30- U DSHJOTEPMHUUYECKHE pEAKIMH; TeIioBoil 3(p@deKT peakuuu; sSapo aroma,
AJIEKTPOHHBIN CJIOW aroma, aroMHasi OopOWTalb, paguyc aromMa, XMMHYECKas CBS3b,
NOJISIPHAs. U HENOJISIPHAS KOBAJICHTHASl CBSI3b, MOHHAs CBS3b, MOH, KaTMOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs KOHLEHTpalus) B PacTBOPE,
MOJISIpHAs! KOHLEHTPAIMs BEIIECTBA B PACTBOPE; AIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHCJICHHS, OKHCIWUTEIM U BOCCTAHOBUTEIW, OKHUCICHHE W BOCCTAHOBIICHHUE,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIH, METOJ 3JIEKTPOHHOTO OaslaHCa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHSITUN U MPUMEHSIThH
9TU MOHATHS IPU ONKMCAHUU BEIIECTB U UX NMPEBPALICHU;

UCMOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JJII COCTAaBJIEHUS (OpPMYN BELIECTB U
YPaBHEHHN XUMHUYECKUX PEAKLINN;

ONpEENITh BAJICHTHOCTb AaTOMOB 3JEMEHTOB B OHMHAPHBIX COCAMHEHUSX,
CTENEHb OKHCJICHHUSI JJIEMEHTOB B OWHApPHBIX COCIMHEHMSIX, MPUHAIICKHOCTH
BELIECTB K ONpPEJEICHHOMY KJacCy COEIMHEHHH Mo (Qopmyiam, BUIbl XUMHYECKON
CBsI3M (KOBaJIEHTHOM U MOHHOW) B HEOPTraHUYECKUX COCAMHEHUSX;

packpbIBaThb CMBICI 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB, IIOCTOSHCTBA
cocraBa, llepmommueckoro 3axkona /I. M. MenneneeBa, aroMHO-MOJEKYISIPHOU
TEOpUH, 3aKOHA ABOTaJpo U €ro CIEACTBUM, MPEACTABICHUN O HAYYHBIX METOAAX
MO3HAHUSI, B TOM YHUCJIE DOKCIHEPUMEHTAIBHBIX M TEOPETUYECKUX METOoAax
UCCJIEIOBAaHUS BEILECTB U U3YUYEHUSI XUMUYECKUX PEAKLUA;

JEMOHCTPUPOBaTh  MOHUMAHHUE  TEPUOJIMYECKON  3aBHCHUMOCTH  CBOMCTB
XMMUYECKHX AIEMEHTOB OT UX MoJjoxeHus B [lepuonuyeckoii cucreme:

OMKCHIBAaTh M XapaKkTepu3oBarh TabmuuHyio ¢opmy llepuomnyeckoit cuctemsl
XUMUYECKHUX B3JIE€MEHTOB: Pa3inyarh MOHATUSA «MIaBHas noAarpynna (A-rpynma)» u
«mobounas noarpynna (b-rpynmna)y», «maibie Iepuoab» U «OOIbIITNE TEPUOIBIY;

COOTHOCUTh OOO3HauYeHHMs, KOTOpble uMerTcs B Tabmuue «llepuognueckas
cucrtemMa xuMM4yeckux aiemeHtoB JI. WM. MenaeneeBa», ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3aps spa,
oO1ee YKuciio 3JEKTPOHOB U PacpeiesIEHUE UX 110 JIEKTPOHHBIM CIIOSIM);

OOBSCHATHL CBSI3b TMOJOXKEHUs djeMeHTta B llepuogudeckoit cucreme ¢
pacrpeneneHueM JJIEKTPOHOB 10 D3HEPreTUYECKUM YPOBHSIM, IMOAYPOBHSAM U
OopOUTaISIM aTOMOB NIEPBBIX YETHIPEX MTEPUOOB;

KJIacCU(PUIIMPOBATh XMMHYECKUE JIIEMEHTHl, HEOPraHWYeCKHe BELIECTBa,
XUMUYECKHE peaklnu (10 YUCIy U COCTaBy YUYacCTBYIOIIMX B PEaKIMU BEIIECTB, IO
TeroBoMy 3P deKTy);

XapaKTepu30BaTh (OMUCKHIBATh) (PU3NUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB: KHUCIOPOJa, BOJAOPOJA, BOABI, OOIIME XMMUYECKHE CBOMCTBA
OKCHJIOB, KHCJIOT, OCHOBaHMIl M COJI€H, TIEHETUYECKYI0 CBA3b MEXAY HUMH,
NOATBEPKAasi ~ MpPUMEpaMu  MOJIEKYJSPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIHil;

ONKCBIBATh POJb KUCIOPOJA, BOIOPOAA M BOABI B MPUPOJHBIX MPOLECCAX, B
KUBBIX OpraHuM3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBILIIEHHOCTH,
BO3MOYHOE UCIIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSIX;



OOBSICHATh U MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT X COCTaBa
U CTPOCHHsI, BOBMOKHOCTH TMPOTEKAHHSI XUMHUYECKUX MPEBPAIICHUA B PA3IUYHBIX
YCIIOBHSIX;

BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JOJNI0O XUMHUYECKOTO SJIEMEHTa B COCAMHECHHH,
MacCOBYIO JIONI0 XHMHYECKOTO »JJIeMEHTa IO (QopMysie COCIUHEHUS, HaXOIHUThb
npocTeiyo GopMylly BEHIeCTBa MO MAacCOBBIM HJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJNIO BEIIECTBA B PAcTBOPE, MOJSPHYIO KOHIEHTPALMIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 10 YPABHEHUSAM XUMHUYECKON PEaKIINH;

OPUMEHSATh OCHOBHBIE OIEpallM MBICIUTEIbHON AESITENbHOCTH — aHaIU3 |
CHUHTE3, CpaBHEHHE, 000OIIEeHHE, CHUCTEMaTU3AIUI0, KJIACCU(UKAIUIO, BBHISBICHHE
NPUYMHHO-CJIEJICTBEHHBIX CBSA3€H — JUIsI U3YUYEHHUS! CBOWCTB BEIECTB U XUMHUYECKHUX
peakuuii, eCTeCTBEHHO-HAyYHbIE METOAbl IO3HaHUS — HaONIOAEHUE, HU3MEpEHHeE,
MOJICJIUPOBAHNE, SKCIIEPUMEHT (PealbHBI U MBICICHHBIN) — 171 OCBOCHHUS y4eOHOTO
COZICpKaHMS;

pacKpbIBaTh CYIIHOCTh MPOLIECCOB OKHUCIIEHUS M BOCCTAHOBJIECHUS, COCTaBIAThH
YpaBHEHHUSI TPOCTBHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN  (METOAOM
AJNIEKTPOHHOTO OasiaHca);

yCTaHABIUBaTh CBSI3M MEXIY peajlbHO HAOIIOMAaeMbIMU  XMUMHUYECKUMHU
SABJICHUSIMU M TPOILIECCAMH, MPOUCXOISAIIMMUA B MaKpO- U MHUKPOMHUPE, OOBICHATH
NPUYUHBI MHOTOOOpPA3usl BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSMHU
JPYTUX Y4eOHBIX IPEIMETOB;

coOmofare mpaBuia 0e30macHON paboThl B JTa0OPATOPHH MPH MCIOIb30BAHUH
XUMHUYECKON Mocyapl U 000pydOBaHus, a TaKKe MpaBUiIa OOPAIEHHUS C BEIIeCTBAMU
B COOTBETCTBUM C HUHCTPYKLUHSMU BBIIIOJHEHUS J1a0OpAaTOPHBIX ONBITOB U
OPaKTUYECKUX paboT MO TOJIYYEHHI0 U COOMpPAHUIO Ta3000pa3HbIX BELIECTB
(Bomopoma M KUCJIOpOAa), MPUTOTOBJICHUIO PAaCTBOPOB C OMPEACIIEHHOW MacCOBOM
JI0J€l PaCTBOPEHHOTO BELIECTBA, PEUICHUIO SKCHEPUMEHTAJbHBIX 3a7ad 10 TEMeE
«OCHOBHBIE KJIACCHI HEOPTAHUUYECKUX COCTUHEHHIDY;

JEMOHCTPHPOBATh  BIAJCHHE  OCHOBAMH  XHMHYECKOH  TPaMOTHOCTH,
BKJIIOUAIONIEH YMEHHsI 0€301acHOro oOpaiieHus ¢ BELIECTBAMHU, UCIOIb3yEeMBbIMU B
MOBCETHEBHOM JKM3HM, a TaKKe 3HAHWE TMPaBWJ MOBEIACHHS B LEISIX cOepeKeHUs
30POBbS U OKPYKAIOIIEN CPEBI.

K xonmy oOyuenuss B 9 kmacce y oOyuwatomerocst OyayT chOpMUPOBaHBI
CJeIyIOLIUe IPEIMETHBIE Pe3yJIbTaThl N3YyUEHUs] XUMHUH Ha YIITyOJIEHHBIM YpOBHE:

PaCKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX MOHATHM: XUMUYECKHU SJIEMEHT,
aToM, MOJEKyJla, HWOH, KaTHOH, AaHWOH, JJIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHUYECKasi peaKkilusi, TeIIOBOM >PQeKT peakinu, MOJib, MOJSIPHBIN
00BEM, pacTBoD;

ANEKTPOJUTHI, HEANEKTPOIUTHI, SJIECKTPOJUTHUYECKAs TUCCOIMALINS, PEAKUUU
MOHHOTO OOMEHa, THAPOJIU3 COJie, oOpaTUMble U HEOOpaTUMBbIE pPEaKIUu,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUH, OKHUCIWTENIb, BOCCTAHOBUTEID,
OKUCJIEHHUE U BOCCTAHOBJIEHHE, JJIEKTPOIU3, aIOTpomnus, aM(OTEpPHOCTb,
XUMHUYECKasi CBs3b (KOBaJEHTHasi, HMOHHAsA, METaJUIMYecKasi), MEKMOJICKYIISIPHbIE
B3aUMOJICiCTBUSl (BOIOpOJHAsl CBA3b, CcHIIbl BaH-gep-Baanbca), KOMILIEKCHBIE



COEIMHEHNS, KPHUCTAJIINYECKHE peLIEeTKH (mpuUMUTHBHAs KyOnueckas,
00BEMHO-LICHTpUPOBaHHAsl ~ KyOM4YecKas, TpaHELEeHTpUpOBaHHAs  KyOudeckas,
reKcaroHajgbHasi IUIOTHOYMAaKOBAaHHAs), KOPPO3Us METAJJIOB, CIUIABBI; CKOPOCTh
XMMHUYECKOW pEakKluy, Karajau3, XMMHUYECKOE€ PAaBHOBECHUE, BJIEMEHThl XWMHUYECKOU
TEPMOJMHAMUKH KaK OJHOMU U3 TeopeTudeckux ocHoB xumuu; [1JIK;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IMOHSITHH U NMPUMEHSTH
STU MOHATHUA NPU ONMUCAHUYU BELIECTB U UX MPEBPALICHUM;

HCITI0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBiieHUs (DOPMYINl BELIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIUN;

ONPEAENATh BAJCHTHOCTh W CTEICHb OKHUCIICHUS XUMHYECKUX JJIEMEHTOB B
COEAMHEHNAX PA3JIMYHOIO COCTAaBa, NPUHAUIEKHOCTh BEIIECTB K OIPEAEIEHHOMY
KJIACCy COEIMHEHUM 1o (opMyraM, BUIbl XMMHUUECKON CBA3U (KOBaJIEHTHOM, HOHHOM,
METAJJIMYECKOW) B HEOPraHMYECKHX COCIMHEHUSX, 3apsA]l MOHA MO XUMHUYECKOU
(dopMysie, XapakTep cpelbl B BOAHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUH, TUIL
KPUCTAJUINYECKOW PEIIETKH KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbIci [lepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATH €r0 TOHUMAHHE:

OMKCHIBATh U XapaKTepu30BaTh TabmuuHyro (opmy lleprogndeckoid cucTemsl
XUMUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHATUS «A-rpynma» u «b-rpymma», «maibie
NEPUOJIb» U «OOJIBIINE TEPUOIBDY;

OOBSACHATH CBSI3b TMOJOXKEHUsS djeMeHTa B llepuogumdeckoit cucreme ¢
pacupenesieHueM JJIEKTPOHOB 110 JHEPIeTUYECKMM YPOBHSAM, IIOAYPOBHSM U
OopOUTaJISIM aTOMOB NIEPBBIX YETHIPEX MEPUOIOB;

BBIICNIATh OOIIME 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB MU UX
COCIMHEHUM (KHUCIOTHO-OCHOBHBIX M OKHCIMTEIBHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB M THAPOKCHUJIOB) B Mpeliefiax MajbIX MEPUOAOB M IVABHBIX MOJATPYIIT C
Y4ETOM CTPOEHHUSI X aTOMOB;

PacCKpbIBaTh CMBICII TEOPUHU SJIEKTPOIUTUUYECKON quccouualny, 3akoHa ['ecca u
€ro CJICACTBHM, 3aKOHA JECHCTBYIOIMX MAacC, 3aKOHOMEPHOCTEN U3MEHEHUSI CKOPOCTH
XUMHAYECKOW pEaklMM, HAIpaBJICHUs CMEIIEHUS XHWMHYECKOTO pAaBHOBECHUS B
3aBUCUMOCTH OT Pa3IU4HbIX (PAKTOPOB;

KJIACCU(PUIIMPOBATh XUMHYECKHE JJIEMEHTbI, HEOPraHWYeCKHUEe BEUIeCTBa,
XUMUYECKHE peaklMu (10 YUCIy U COCTaBy YYacCTBYIOUIMX B PEaKLMU BEIIECTB, MO
TerioBoMy 3G EKTy, MO0 arperaTHOMy COCTOSHHMIO PEareHToB, IO H3MEHEHUIO
CTETICHEW OKUCICHHUS XMMHYECKHX OJIIEMEHTOB, MO OOpaTuMOCTH, IO Y4YaCTHUIO
KaTaauzaropa);

XapaKkTepu3oBaTh (OMHMCHIBATH) OOIIME XMMHYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKHX COEAMHEHWH, IOATBEPKAAs 3TO OIKUCAHUE
MpUMEPAMU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XHUMHUYECKHX
peakuuit;

COCTaBJISATh YPABHEHUSA: DIEKTPOIUTAYECKON TUCCOLMALMN KUCIIOT, IIEI0UEH U
COJIEH; TOJIHBIE U COKpAlIEHHBbIE YPAaBHEHMsI peakUUid HOHHOIO OOMEHa; peakluid,
MOATBEPKIAIONINX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PACKpBIBATH CYIIHOCTH IPOLECCOB TUAPOJIM3a CONEN OCPEACTBOM COCTABIICHUS
KpaTKMX  HMOHHBIX W  MOJEKYJSIPHBIX  YpPaBHEHMH  peakuuid, CYLIHOCTb



OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuui MOCPEACTBOM COCTaBIICHUS
ANIEKTPOHHOTO OaJlaHCca ITUX PEAKIIUIA;

IIPEACKA3bIBaTh XapaKTep CPeAbl B BOIHBIX PACTBOPAX COJIEH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3MYECKHE W XMMHYECKHE CBOWCTBA MPOCTHIX
BEILIECTB (KUCIOpO, 030H, rpadut, aamas, KpeMHul, 0op, a3ort, hocdop, cepa, XJiop,
HaTpUH, Kaluid, MarHUM, KajJabllUi, aFOMUHUN, XKEJI€30, MeIb, IIUHK, cepedpo) H
00pa30BaHHBIX UMH CIIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PACTBOPOB (aMMHUAK,
XJIOPOBOZIOPO, cepoBomopo, okcuabl yriepoaa (11, IV), kpemuus (IV), azora (I, II,
I, 1V, V) u dochopa (III, V), cepur (IV, VI), cepnucras, cepHas, a3oTHas,
dbocdopHas, yronbHas, KpeMHUEBAsl KHUCIOTBI, OKCHIIbI U THUIPOKCHUIBl METAILIOB
[A-TTA-rpynn, amomunus, meau (I1), nunka, xenesa (II u I11));

MNOSICHATh COCTaB, OTJACJIbHbIE CHOCOOBI MMOJYYEHUSI M CBOWMCTBA CJIOMXHBIX
BEIIECTB (KUCIOPOICOAEpKAIINE KHUCIOTHI XJIOpa, a30TUCTas, OOpHas, yKCycHas
KHUCIIOTBl U UX cond, ranoreHuasl kpemuusa (IV) u ¢ochopa (III u V), okeun u
ruapokcuy xpoma (I11), nepmanranar kanus;

OMUCHIBaTh POJIb BAXKHEWUIIINX H3yYaeMbIX BEUIECTB B HNPHUPOAHBIX MPOIIECCAX,
BJIMSIHUE Ha KUBBIE OPraHU3Mbl, IPUMEHEHUE B Pa3IMYHBIX OTPACISIX SKOHOMUKH,
WCIIOJIb30BaHME JIJIs CO3/IaHKsI COBPEMEHHBIX MaTePHUaIOB U TEXHOJIOTHIA;

IPOBOJUTh pPEAKINHU, MOATBEPKIAIOIINE KAuE€CTBEHHBIM COCTaB pPa3IMYHBIX
BEILIECTB, PACIIO3HABATH OIBITHBIM ITyTEM CO/IEPKAIlMECs] B BOAHBIX PACTBOPAX UOHBI:
XJOpua-, OpoMua-, MOIUI-, cyibdar-, docdar-, kapOOHAT-, CHIMKAT-, CYJIbPUT-,
cynbduI-, HUTPAT- U HUTPUT-UOHBI, THUIPOKCUI-UOHBI, KATUOHBI aMMOHHUS, MarHus,
KaJIbITMSI, ATFOMUHUS, JKene3a (2+) u xxenesa (3+), meau (2+), nMHKA;

OOBSACHATH W TMPOTHO3UPOBATh CBOMCTBA BAXKHEHIIMX H3y4YaeMbIX BEIIECTB B
3aBUCHUMOCTH OT MX COCTaBa M CTPOCHUS, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT
X CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XWMHYECKHX MPEBPAIICHUI B Pa3IUYHBIX
YCIOBUSIX Ha OCHOBE pPACCMOTPEHHBIX JJEMEHTOB XUMUUYECKOW KUHETUKH W
TEPMOJIMHAMUKH;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa Mo (popMyse COeIMHEHHSI, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MOJBHYIO OO XUMHUYECKOTO 3JEMEHTA B COEIUHEHHH,
MOJIIPHYIO KOHIICHTPAIIMIO BEIIECTBA B PACTBOPE, HAXOAUTH MPOCTEHIIYI0 (hopMyITy
BEILIECTBA M0 MACCOBBIM WJIM MOJIBHBIM JOJISIM 3JIEMEHTOB, ITPOBOJUTH PACUEThI 1O
YPaBHEHHSIM XMMHUYECKUX PEaKUUi C YYE€TOM HEAOCTaTka OJHOI0 W3 PEarcHTOB,
MPAKTUYECKOTO BBIXOJA TPOAYKTA, 3HAYCHHUS TEIUIOBOTO d(]dekra peaknuu,
OTIPENIEeNATh COCTAaB CMECEH;

coOmroniaTh mpaBmiia 6e30macHO paboThl B JabOpaTopuul MpU HCIOIb30BAHUU
XUMUYECKOW TMOCYBI M 000pYIOBaHUS, a TAKXKE MpaBuiIa 0OpaIeHus: ¢ BEeIIECTBAMH
B COOTBETCTBUM C WHCTPYKIUSIMU BBIMOJHEHHUS JTA0OpATOPHBIX OMNBITOB H
MPAKTUYECKUX paboT MO TOJYYEHHI0O M COOMpaHHI0 Ta3000pa3HBIX BEIIECTB
(aMMHaka ¥ YIJIEKUCIIOrO Ta3a) W PElICHUIO0 SKCIEPUMEHTANbHBIX 33Ja4 [0 TeMaM
Kypca, MPeACTaBIsATh pe3yIbTaThl SKCIIEPUMEHTA B (popMe BBIBOJOB, JI0KA3aTEILCTB,
rpaduKoB, TaOJIHUII U BBISIBISITH SMITUPUUECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIC ONEpalMd MBICIUTEILHON AESATEIbHOCTH (aHAIU3 U
CHUHTE3, CpaBHEHHUE, 000011IeHHE, CHCTEMAaTH3alIHIo, BBISIBIICHUC
PUYUHHO-CJIE/ICTBEHHBIX CBS3€i) MPU M3YyUYEHUU CBOMCTB BEIIECTB M XMMHUYECKHUX



peaKkmuii, BIAAETh E€CTECTBEHHO-HAYYHBIMM METOJAMH TO3HaHUS (HAOIIOJCHUE,
U3MEpPEHUE, MOJICTTUPOBAHUE, IKCTIEPUMEHT (pEaibHbIN U MBICIICHHBIN ),

NPUMEHSTH MpaBuiia 0€30MacHOro 0OpallleHus C BEIECTBAMU, UCIIOIb3YyEMbIMU
B TOBCEIHEBHOW >KM3HM, MpaBUja MOBEIEHHUS B LENIX cOepekeHUs 37A0pOBbs U
OKpYXaroled NPUPOAHON Cpenibl, NOHUMAaTh Bpel (OMAacHOCTb) BO3AECUCTBUS Ha
JKUBBIC OPTraHU3MBbl ONPENIECJICHHBIX BEHIECTB, MOACHITH HA MPUMEpPax CHOCOOBI
YMEHBILICHUS] W MPEIOTBpPALIEHUS MX BPEAHOTO BO3JCWUCTBUS, 3HAUCHHUE KUPOB,
O€JIKOB, YITIEBOJIOB JJI1 OPraHrU3Ma YEJI0BEKa;

UCIIOJIb30BaTh TOJIyYeHHBIE TMpeAcTaBlieHus o cdepax NpodecCHoHaTbHON
NEATEIIbHOCTH, CBSI3AHHBIX C HAYKOM M COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
It TpOoeCCUOHAIBHOM OpUEHTAllMM W JJI1 OCO3HAaHHOTO BHIOOpAa XHUMHHM Kak
npoHILHOTrO MpeaMeTa MpU MPOJOKEHUU 00yUeHHs Ha YPOBHE CPEIHEro OOIero
o0pa3oBaHus;

y4acTBOBaTb BO BHEYPOUHOM MPOEKTHO-UCCIEAOBATENbCKON JeATEeIbHOCTH
XUMUYECKOM UM XUMHUKO-PKOJIOTMUECKOM HAINpaBiIE€HHOCTH, NPHOOPECTH  OIBIT
IPOBE/ICHUs YYEOHBIX MCCIIEIOBAaHUHN B YCIOBUSX 00pa30BaTEIbHBIX OPraHU3aIUi, a
TaKXke opraHuzanui (IEeHTPOB) JOMOJHUTEILHOTO 00pa30BaHUs IETEH.



TEMATHYECKOE IIVIAHUPOBAHUE

8 KJIACC
Ne KoanuecTBo yacoB
w/m HauMeHoBaHue pa3aesioB H TeM KoHTpOIbHbIC IpaxTuyeckue DJIeKTpOHHbIe (LU(PpPOBHIE)
MPOrpaMMbl Bcero paGoTHI paGoThi oOpa3oBarTeJibHbIE PeCYPChI
Pasnen 1.1lepBoHayajibHble XMMHYECKHE MOHATHSA
Xumusi — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U MPAKTUYECKON 10 2
JIeITEIbHOCTH YeJIOBEKa
1.2 BeliecTBa 1 XUMHUYECKHUE PEAKITUU 28 1
Hroro mo paszneny 38
Pa3aen 2.BaxkHeiinive npeacTaBUuTe 1M HEOPraHMYeCKHUX BellleCcTB
21 Bo3snyx. [lonsaTue o rasax. 19 1 1
Kucnopon. Oxcuibt
29 Bonopon. [Tonsitue o kucnorax u 3 1
COJISAX
23 Bona. PactBopsl. [Tonsitue 06 18 1 1
OCHOBAHUSX
24 OCHOBHBIE KJIaCChI } 16 1 1
HEOPTraHWYECKUX COSTUHEHUN
Hroro no paszneny 61

Pasnen 3.1lepuoguyeckuii 3axon u [lepuognyeckas cucrema xumnueckux iemenToB /. U. MenjaesneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIEC PEaKIHU

[Tepuognyeckuii 3aKk0H 1
31 Ilepuoanueckas cucrema

XuMudeckux anmemenToB 1. U. 18
MenneneeBa. CTpoeHue atoMa
39 Xumuueckas cBsizb. OKMCIUTEIBLHO- 16 1
BOCCTAHOBHUTEIIbHBIE PEaAKIIUU
Htoro no pasueny 34
PesepBHOE Bpems 7
OBIIEE KOJIMYECTBO YACOB I10 140 5 6

[NPOT'PAMME






Ne

n/n

HaumeHoBaHue pa3iesioB M TeM IPOrPaMMBbl

Pa3znes 1.BemecTBo 1 Xumnuyeckasi peakuus

1.1
1.2

1.3

[ToBTOpeHMe U yrimyOlieHne 3HaHUH O BENIECTBE
OCHOBHBIE 3aKOHOMEPHOCTHU MTPOTEKAHUS
XUMUYECKUX PEaKINil

DNeKTpoIuTUYECKas AUCcounanusi. XMMUYEeCKHe
peakiuu B pacTBOpax

HTroro 1o pazaeny
Pa3znen 2.HemeTa/JILI H UX COeAMHEHUS

2.1

2.2

23

2.4

OO01mas xapakTepuCTUKa XUMHUYECKHIX JIEMEHTOB
VIHA-rpynnsl. ['anorenst

OO6m1as xapakTepuCTUKa XUMHUYECKUX JIEMEHTOB
VIA-rpynnel. Cepa u e€ coequHeHHS

OO6mras XxapakTepuCTUKa XUMUYECKUX IIEMEHTOB
VA-rpynmsl. A30T, pocdhop U UX COeTUHEHUS
OO01mas xapakTepuCcTUKa XMMHUYECKHUX 3JIEMEHTOB
IVA-rpynnel. Yoiiepoa 1 KpeMHUH, UX COETUHEHMSL.
bop

Hrtoro 1o pazaeny
Pa3gen 3.MeTa/iIbI M X COCANHEHUS

3.1
3.2

OO01me CBOMCTBA METAJIOB
Baxselmme MeTasuibl U UX COEIMHEHUS

Htoro no pasueny
Paznen 4. Xumus u okpy:kamwias cpeaa

4.1

BCH_IGCTBa 1 MaTCcpHUaJibl B ) KU3HU YCJIOBCKA. OCHOBEI

9KOJIOTHYECKOM I'PaMOTHOCTH

Hroro 1o pazaeny
Pa3znen 5. O0001menne 3HAHTI

9 KJIACC

KosnuyecTrBo yacoB

Bcero

14
37

10

12

13

43

10
22
32

KoHTpoJbHBI
e pabdoTbI

IIpakTHYecKH
e padoTbI

JieKTpOHHbIe (HudpoBbIe)
o0pa3oBaTe/ibHbIE pecypchl



[ToBTOpeHue u 0000IICHIE 3HAHUI OCHOBHBIX
pas3aenoB KypcoB 8—9 KiraccoB
Hroro 1o pazaeny

Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

5.1

14
10

140

11



INIOYPOUYHOE IIVIAHUPOBAHUE

10

11
12
13

14

Tema ypoka

[Ipenmer xumuu. Posib XUMUM B )KU3HU
geJIoBeEKa

[TonsaTne 06 NCTOPUN BOSHUKHOBEHHS U
pa3BUTHSA XMMHUH. XUMUS B CUCTEME HAyK

Tena u Bemntecrsa. PusnyecKre 1 XUMAYECKIE
CBOMWCTBA BEIIECTB

dusnyeckre 1 XUMAYECKHE SBICHUS

[TonsiTHE O TEOPETUIECKUX METO/IaX TTO3HAHUS
B €CTECTBEHHBIX Haykax. MIcTOUHUKHN
XUMUYECKON HHPOpMaLIUU

HpeIICTaBHeHI/ISI O HAYYHOM ITO3HAHWH Ha
OHMITUPHYECKOM YPOBHE: HAOIIOICHHE,
U3MEpPEHUE, IKCIICPUMEHT, MOJICTTHPOBAHUE.
IToustue o METOdax pa6OTI)I C XUMNYCCKNMHAN
BemecTBaMu. O00pyIOBaHHUE MIKOJIBHOM
XUMHUYECKOM J1abopaTopuu

[Ipaktuyeckas padora Ne 1 mo teme "IlpaBuna

paboThI B 1aboparopur ¥ MPUEMBI OOPAIICHHS C

nabopaTtopHbIM 000pyIOBaHHEM"
YucThie BEIIeCTBa U CMECH
CniocoObI pa3iesieHust cMecen

[IpakTnueckas padora Ne 2 o Teme
"Pa3nenenne cmecelt (Ha mpuMepe OYUCTKH
MoBapeHHou conn)"

ATOMBI Y MOJIEKYJIbI
XHUMHUYECKHE HEMEHTBI
[IpocTblie U croXXHBIE BENIECTBA

BemecTna MOJICKYJIAPHOTO U HCMOJICKYJIIAPHOI'O
CTpOCHUA

8 KUIACC

KoanuyecTBo yacoB

Bcero

KoHTpoabHBbI
e paboThbl

IIpakTH4yecku
e paboThI

Jlara
HU3yYeHH
A

Buael, popmsl
KOHTPOJIA

VYeTHbll onipoc
YerHBIN o1npoc

YcTHbIN onpoc
YceTHBIN onpoc

VYeTHbli onipoc

[IpakTuyeckas
pabota

YcTHbIN onpoc
YeTHBIN onpoc

IIpakTrueckas
pabota

YeTHbll onipoc
YcTHbIN onpoc
YeTHBIN o1poc
YeTHBIN O1poc



15

16

17

18

19

20

21

22

23
24

25

26
27

28

29
30
31

Xumunyeckasi popmyna. BaneHTHOCTH aTOMOB
XUMUYECKHUX JIEMEHTOB

3aKoH ITOCTOSHCTBA COCTaBa BCIICCTB

Omnpenenenre BAJICHTHOCTH aTOMOB TIO
(hopmynaM OMHAPHBIX COSAUHCHHI

OTHOCHUTEIFHAS aTOMHASA Macca.
OTHOCHUTEIbHAS MOJICKYJISIpHAs Macca

BrrunciieHus OTHOCUTENBHOM MOJIEKYIISIPHOM
Macchbl BEUIECTB, MOJISIPHOM MaccChl, MacChl
BEILIECTB M KOJIMYECTBA BEILIECTBA

MaccoBast 701 XUMHUYECKOI'0 YJIEMEHTA B
COECTUHEHUN

Briaucinennsa MaccoBOM 0O XUMHUYECKOTO
3JIEMEeHTa 1o GOpMYIIe COCTHHCHUS

Haxoxnenue npocreiiieii (hopMyIibl BEIecTBa
10 MaCCOBBIM JOJISIM 3JIEMEHTOB

Brruucnenus npocreiimiei Gopmyssl BemecTBa
110 MaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB

KonnuectBo BenlecTBa. Moib

B3anMocBs3p KommuecTBa, MacChl ¥ YHCIIa
CTPYKTYPHBIX €IUHUI] BEIlleCTBA

MOJ'ISIpHaSI Macca CMECH BC€UICCTB

MobHast 10T XUMHUYECKOIO JJIEMEHTA B
COE€IUHEHNH

Haxoxnenue npocreiinieit (hopMyIibl BelecTna
10 MOJIBHBIM JIOJISIM 3JIEMEHTOB

XUMUYECKHE SABICHUA. XUMUYECKasl PEaKIUs U
€€ MpU3HaKU

3akoH COXpPaHCHUA MACChl BCIICCTB

ATOMHO-MOJIEKyIsipHas Teopus. Ku3Hb 1
nesareabHocTh M. B. JlomoHOCOBaA

YcTHBIM ompoc,
IIPOBEPOYHAS
pabota

YeTHBIN o1npoc

VYeTHBIi ompoc,
MIPOBEPOUHAs
pabota

YeTHbIM onpoc

IIpoBepounas
pabota

YerHBIN o1Ipoc

[IpoBepounas
pabora

YeTHbli onipoc

[IpoBepounas
pabora

YeTHbll onipoc

YcTHbI# onpoc,
MIPOBEPOUHAs
pabora

YeTHBIN OTpoc
YeTHbIN onpoc

[IpoBepounas
pabora

YeTHBIN o1npoc

YeTHbII onipoc
YeTHBIN onpoc



32
33

34

35

36

37
38

39
40

41

42
43

44

45

46

47

XUMHUYECKHUE YPABHEHUS
Tumbl XUMUYECKUX pPEAKITAN

Pac4€Tpl 10 XMMUYECKUM ypaBHEHUAM
KOJINYECTBA U MAaCChl UCXOJHBIX BELECTB WIH
MIPOJYKTOB PEAKLIUN

Brruncnenus no ypaBHEHHUAM XUMHYECKON
pEeakLMU: KOJIMYECTBA BEIECTBA, MACCHI 110
U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pPEareHTOB WU MPOLYKTOB PEaKLUU

Brruncnenus no ypaBHEHHSM XUMHYECKON
peaKIuu: KOJMYEeCTBA BEIECTBA, MACChI 110
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
peareHTOB UM IPOAYKTOB PEaKIUU
O000I11IeHNE U CUCTEMAaTU3aLIMS 3HAHUI
KonTponbhas padora Ne 1 mo reme "Bemniectsa
U XUMHUYECKHE peakun"

Bo3nyx — cmecs ra3os. [lonsTue o razax.
3akoH ABoraapo. MomnsipHbIi 00bEM Ta30B
Brrunciienusa o0néMa, KOIIMYECTBA BEIECTBA
rasa 1o U3BECTHOMY €ro KOJUYECTBY BEIIECTBA,
00BEMY

OTHOCHUTENBHAS IIIOTHOCTh I'a30B

BrIuncieHns OTHOCUTENLHOM IUIOTHOCTH r'a30B

OrnpeneneHre OTHOCUTENBHON MOJICKYISIPHON
Macchl ra3000pa3HOTo BEIIECTBA 110 U3BECTHOM
OTHOCHUTEJILHOM IUIOTHOCTH

BrrunciieHus OTHOCUTENBHOM MOJIEKYIISIPHOM
Macchl Ta3a 1o U3BECTHOM OTHOCHUTEJIbHON
IJIOTHOCTH

OOBEMHBIEC OTHOIICHHUS Ta30B MPU XUMUYECKUX
peaKIusax

Brrurcnenus 00bEMOB T'a30B 110 YPaBHEHHIO
XUMUYECKON peaKuuu

YeTHbli onpoc
YeTHbIl onpoc

IIpoBepounas
pabora

YeTHBIN o1nIpoc

[TpoBepounas
pabota

YeTHBIN o1npoc

KonTponpHas
pabora

YeTHBIHN onpoc
YeTHBIN O1poc

[TpoBepounas
pabota

YcTHbIN onpoc

IIpoBepounas
pabota

YeTHbli onipoc

IIpoBepounas
pabota

YerHBIN o1poc

IIpoBepounas
pabora



48
49

50

51

52
53

54

55

56

57

58

59

60

61

62

63

Kucnopon — sieMeHT 1 IPOCTOE BEIECTBO
OKcHUIbI

CrniocoObl mony4eHus KUCIoposa B
1abopaTopuu U MPOMBIIIIICHHOCTH

IIpaktuueckas padora Ne 3 o Teme
"[Torydaenne u coOupanue KUCIopoa,
U3y4YEHHE €ro CBOMCTB"

Kpyrosopot kuciopoza B mpupoze

O30H — am1oTpomnHas MoAUpUKALUS
KHCII0pozia

TermoBoit 3 heKT XUMHUIECKOI peaKInu,
TEPMOXMMUYECKHE YPAaBHEHUSI, IK30- U
SHAOTEPMUYECKUE PEAKIIUI

TorumBo. Mcnionb30oBaHue yriis U METaHA B
KaueCcTBE TOIUINBA. 3arps3HEHUE BO3IyXa.

Brruncnenus no ypaBHEHHSAM XUMHYECKON
peaxIu: KOJMYecTBa BEeLIeCTBa, 00bEMa,
MacChl 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHTOB WK IPOTYKTOB
peakuuu

KonTposnbhas pabora Ne 2 o reme "Bo3nyx.
Kucnopoxa. Oxcunpr"

Bonopon — 351eMeHT ¥ IPOCTOE BELIECTBO

CrniocoObI momy4eHust BOIopoaa B 1abopatopuu
Y TIPOMBITIUIEHHOCTH

[Ipaktuueckast pabora Ne 4 o Teme
"[Tonyuenue u cobupanue Bogopoza, u3yueHue
€ro cBOMcTB"

Hcnonb3oBanue Bo0pO/ia B Kaue€CTBE TOTLIMBA
[TonsiTue o kucnorax u coysix. CocTaB KUCIOT U
coseit

Brruucienus 06b€Ma, KOJTUYECTBA BEIIECTBA
rasa 1o U3BECTHOMY €ro KOJUYECTBY BEIIECTBA
I 00bEMY

YeTHbli onpoc
YeTHbIl onpoc
YeTHbIM onpoc

[IpakTnyeckas
pabota

YerHBIN onpoc

YceTHBIN Oo1poc

YeTHBIN o1npoc

YeTHbl onpoc

YeTHBIN O1poc

KontposnbpHas
pabota

YeTHbli onipoc
YeTHbl onpoc

IIpakTnueckas
pabota

YeTHBIN O1poc
YerHBIM onpoc

VYeTHbli onpoc



64

65

66
67

68
69
70

71

72

73

74

75

76

77

Brruncnenus 00bEMOB T'a30B 110 YpaBHEHHUIO
XUMHYECKON peakiuu

Brruncnenus no ypaBHEHHUAM XUMHYECKON
peaxIu: KOJMYecTBa BELIeCTBa, 00bEMa,
MAacChl 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHTOB WK IPOTYKTOB
peakuuu

dusnueckue cBoicTBa BoAbl. Boma B mpupoze

AHanu3 1 cuHTe3 — MCTOAbI U3YUYCHHA COCTaBa

BOJIBI
XHUMHYECKHE CBOMCTBA BOJABI

CocTaB ocHOBaHHI

PacTtBopsl. PacTBOpUMOCTH BELIECTB B BOJIE

HacpliieHHbIe 1 HEHACHIIIEHHBIE,
KOHILIEHTPUPOBAaHHbIE U pa30aBIeHHbIE
pacTBOpPBI

Crioco0bl BeIpayKeHHsI KOHLEHTPALH
pacTBOPOB: MaccoBas /10Jis paCTBOPEHHOTO
BELIECTBA, MOJISIPHAS KOHLIEHTPALIHS
[IpakTueckas pabora Ne 5 o Teme
"[IpuroroBieHne pacTBOPOB C ONpPENEIEHHON
MAacCCOBOM J0JI€H PACTBOPEHHOIO BELIECTBA.
[IpurorosiieHnE PacTBOPOB C ONPEAEIEHHON
MOJISIPHOM KOHIICHTPALMEN pacTBOPEHHOTO
BelrecTna"

Boruncnenus ¢ ucnosib30BaHUEM MOHSATHUS
«MaccoBasi 10J BELIECTBA B paCTBOPE»
Boruncnenus ¢ HCIOIb30BaHUEM TIOHATHUS
«MOJISIpHAsl KOHLEHTPALUs PaCTBOPEHHOTO
BELIECTBa»

Ponb pacTBOpOB B IpUpOJE U KU3ZHU YEJIOBEKA.
Kpyrosopot BoasI B ipupoae

3arpsi3HeHue NpupoAHbIX BoA. OxpaHa 1
OYMCTKA NPUPOIHBIX BOLI.

VYeTHbll onpoc

IIpoBepounas
pabora

YeTHBIN o1poc
YeTHBIHM onpoc

YeTHbII onpoc
YeTHBIN onpoc
YeTHBIN o1Ipoc
YeTHbl onpoc

YeTHBIN O1poc

[IpakTnueckas
pabora

YeTHbli onipoc

[IpoBepounas
pabora

YeTHBIN Oo1poc

YeTHBIN o1npoc



78

79

80

81

82
83

84
85
86

87
88
89
90

91

92

93

94

95

Brruncienus ¢ ucnonb30BaHUEM IpauKoB
PacTBOPUMOCTH Il PACYETOB PACTBOPUMOCTH
BEILECTB

Brrunciaenus ¢ HCIIOJIB30BaHUEM TTOHATHS
«MaccCoBas J0Jd BEUICCTBA B paCTBOPE»

Boluncnenus ¢ UCrosib30BaHUEM TOHATUS
«MOJISIpHAsi KOHLEHTPALHs PaCTBOPEHHOTO
BEIIECTBa»

Boruncnenus ¢ ucnonb3oBaHueM rpapukoB
PacTBOPUMOCTH Il paCu€TOB paCTBOPUMOCTH
BELIECTB

O06001IeHME ¥ cCUCTEMATHU3AIUA 3HAHUN

KonTponbhas pabora Ne 3 o reme "Bonopox.
Boma. PactBopsl. OcHoBanus"

Oxcunpl: cocTaB, KiIaccupuKars,
TPUBUAJIbHBIC HA3BAHUS

Ilonyyenne u XUMHUYECKHE CBOMCTBA OKCHIOB

Ilonstue o TMAPOKCHIaX — OCHOBAHHUAX U
KucjaopoacoacpiKamux KUuCJIoTax

OU3NYECKUE U XUMHYECKHE CBOMCTBA KUCIIOT
[Tonydenue kucnor

Kiaccudukanus ocHOBaHHIA

I&noun, ux CBOMCTBA U CITOCOOBI MOTyYEHHUS

HepacTtBopumbie 0OCHOBaHMS, UX CBOMCTBA U
CIOCOOBI TTOyYEHUS

[TonsiTre 06 aMpOTepHBIX THIPOKCHUIAX:
XUMUYECKHE CBOMCTBA U MOTyUYEHHUE.
[IpuMeHeHne BaXKHEHUIIIMX OCHOBAHUM

Conu: cocras, knaccuduKays, TPUBHATbHBIC
Ha3BaHUS

DuU3NYECKUEe U XUMUUECKHE CBOMCTBA COJICH.
ITonyuenue conei

I'eneTnyeckas cBsi3b MEXKy KilaccaMu
HEOPraHUYECKUX COCAUHCHUU

—_— —

[TIpoBepounas
pabota

YerHbIlM o1npoc

[IpoBepounas
pabota

YerHbli onpoc

VYeTHbli onpoc

Kontponpnas
pabota

YeTHbli onipoc

YeTHBIN o1npoc
YeTHBIN O1poc

YeTHBIN onIpoc
YeTHBIN O1poc
YeTHbl onpoc
YeTHbIl onpoc
YcTHbINM onpoc

YeTHbli onipoc

YeTHBIN o1npoc
YeTHBIN o1Ipoc

IIpoBepounas
pabora



96

97

98

99

100
101
102

103

104

105
106
107

108

109
110

[Ipaktuueckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIbHBIX 3aJa4 110 TeEMe
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COECIMHEHMI

Brpruucnenus 1o ypaBHEHUAM XUMHUYECKOU
peakluu: KOJM4ecTBa BelulecTBa, 00bEma,
MAacchl 10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00bEMY, Macce peareHTOB MU MPOTYKTOB
peakuu

Brruucnenus Mmaccebl NpoiyKTa peakiyu 1no
U3BECTHON MacCe OIHOTO U3 UCXOAHBIX
BELIECTB, B3ATOTO B BUJIE PacTBOPA,
COZEPIKAILIETO ONPENEIEHHYIO MACCOBYIO JOJII0
PacTBOPEHHOTO BEIIECTBA

KonTponbhas padota Ne 4 o reme "OCHOBHBIE
KJaCChl HCOPTaHUYECKUX COSTUHEHUMN"
[lepBbie MONBITKY KJIACCUPUKALIUU XUMUYECKUX
3JIEMEHTOB

[TonsATHE O rpynmax CXOIHBIX 3JIEMEHTOB
DJeMeHTbI, KOTOpble 00pa3yIoT aMpOTEpHbIE
OKCHUJbI U TUAPOKCUIBI

[Tepuognueckuii 3akoH. OTKpBITHE
Ileproanueckoro 3akoHa

KopoTkonepruonnas u 1muHHONIEpUOAHAS
dopme [Tepuoaraeckoit cHCTEMbl XUMUYECKUX
anemenToB /.M. MenpaeneeBa

[Tepuoas! u rpynibl

OcCHOBHBIE CBE/IEHUSI O CTPOCHUH aTOMOB

CocTaB aTOMHBIX SAEP

H3zoTtomns! kak Pa3HOBHIHOCTHU aTOMOB
XHUMHUYCCKOI'O 3JICMCHTA

DNEKTPOHBI
DJeKTpoHHas OpOUTAIH

[TpakTnueckas
pabota

YeTHbIM onpoc

YeTHBIHN o1npoc

KonrtponbHas
pabora

YceTHBIN OoTpoc

YerHBIN onpoc
YeTHBIN o1poc

YerHBIN o1nIpoc

VYeTHbll onipoc

YeTHBIN O1Ipoc
YeTHbl onpoc
YeTHbli onipoc

YcTHBINM ompoc,
IIPOBEPOYHAs
pabora

YeTHBIN o1npoc
YeTHBIN O1poc



111

112

113

114

115

116

117

118

119
120
121

122
123
124

125

126
127

OHepreTu4ecKue YpoBHU U NOAYPOBHH aTOMa;
s-, p-, d-opOuTanu

DNeKTpOHHBIE KOHPHUTYpAIH U
ANIeKTPOHHO-Tpaduueckue GopMyibl aTOMOB
CrpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 XUMUUYECKUX 3JIEMEHTOB
[Tepuognueckoii cuctemel .M. Menneneesa
3aKOHOMEPHOCTH U3MEHEHUs pajinyca aTOMOB
XUMHUYECKHUX EMEHTOB, METAININYECKUX U
HEMETAJJTMYECKUX CBOMCTB 110 Tpynmnam 1
nepuoaam

N3MeHeHue CBOMCTB COEUHEHU XUMUYECKUX
3JIEMEHTOB B IEPUOJIAX U TpyNIax
XapakTepucTuka XUMUYECKOTO 3JIEMEHTA 110
ero nojoxxeHuto B [leproanueckoii cucreme
J.N. MenneneeBa

3nauenue [leproauueckoro 3akoHa U
[leproanueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB JIJISl PA3BUTHSI HAYKU U IPAKTUKU
DNEeKTPOOTPULATENBHOCTh XUMHUECKUX
2JIEMEHTOB

KoBanenTHas nosnspHas CBsI3b

KoBanenTHas HenossgpHas CBsI3b

HNonnas cBa3p

DJEeKTPOHHBIE U CTPYKTYpHBbIE (POPMYJIbI
BELIECTB

Kpucrannuyeckue n amopQHbie BeliecTBa
Tunel KPUCTAITUIECKUX PEMIETOK U UX
XapaKTEePUCTHKU

[IprurHBl MHOrOOOpa3us BEIIECTB,
3aBUCHMOCTb CBOMCTB BELLIECTB OT COCTaBa U
CTpOEHUs

CrerneHb OKUCIICHUS
OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

YeTHbli onpoc
YeTHBIN o1poc

YeTHBIN o1poc

YeTHbli onipoc

VYeTHbli onpoc

IIpoBepounas
pabora

YeTHBIHN o1poc
YerHBIN onpoc

YeTHbl onipoc
YerHBIN o1npoc
YerHBIlM onpoc
YeTHBIN OTpoc

YerHBIN ompoc
YeTHBIN o1poc

VYeTHbll onpoc,
IPOBEPOYHAS
pabota

VYeTHbli onpoc
YeTHblli onipoc



128

129

130

131

132
133

134
135
136
137
138
139
140

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

XHUMHYECKHUE DJIIEMEHTBI — OKUCIUTEIIN U
BOCCTaHOBUTCIIN

CocraBienue ypaBHeHUI
OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKITHIA,
METO]I AJIEKTPOHHOTO OasiaHca

Borunicnenus no ypaBHEHUSIM XUMHUECKOU
peakluu: KOJM4ecTBa BEUlecTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHTOB WIH MPOTYKTOB
peakuu

Brruncnenus npocreuiieil MoJIeKyasspHON
(hopMyJIBI BEIIECTBA 11O N3BECTHBIM MaCCOBBIM
JIOJISIM 3JIEMEHTOB

O0001IeHME ¥ cUCTEMATHU3alUA 3SHAHUN

KonTponbHas pabora Ne 5 o reme "Crpoenue
aroma. XuMu4eckas cBsizp"

Pe3epBHbIil ypok
Pe3epBHbIi1 ypok
PesepBHbIi ypok
Pe3epBHbIil ypok
Pe3epBHbIil ypok
Pe3epBHbIil ypok
Pe3epBHBIi1 ypok

—_—

140

YeTHbli onpoc

IIpoBepounas
pabota

YeTHBIN o1poc

IIpoBepounas
pabora

YeTHblli onpoc

KontponpHas
pabora



10
11

12

Tema ypoka

CtpoeHne aTOMOB

[MocnenoBarebHOCTh 3aMOTHEHUSI
AIEKTPOHHBIX OPOUTAJICH aTOMOB MaJIbIX
MIEPUOJIOB

OCOOEHHOCTH 3alIOTHEHUS IIEKTPOHHBIX
opOuTasiell aTOMOB OOJIBIINX TIEPHUOIOB

CreneHb OKUCIICHHS U BaJICHTHOCTD

Bunn xumMnuecko cBs3u

OOMEHHBIHN ¥ IOHOPHO-AKIIETITOPHBIN
MEeXaHH3M 00pa30BaHMs KOBAJICHTHOM CBSI3H.
MexxMOoeKyIsIpHbIE B3aUMOICHCTBUS

TUIBI KPUCTAIINYECKUX PEIIETOK,
0COOEHHOCTHU CTPOEHUS KPUCTATITNUYECKUX
pPEETOK

3aBHCUMOCTb CBOMCTB BELLIECTBA OT TUIA
KPUCTAJIINYECKON PEIIETKH U BUIA
XUMHUYECKOH CBA3H

Krnaccudukanus XuMHUUeCKUX peaKkiuil mo
Pa3IMYHBIM IPU3HAKAM

DHepreTuKa XMMUYECKUX peakiui. TenaoBoit
3 heKT XUMHUECKON PeaKIIHH

3akoH ['ecca u ero CIICACTBUA

BpIauciieHus mo TepMOXUMHUECKOMY
YpaBHEHHUIO PEaKIUU: TETIOBOTO ) deKTa
XHUMHAYECKOH PEaKIiy M0 KOJTHIECTBY
BEIIECTBA, Macce WIH 00BEMY
MIPOpPEarnpoOBaBIIETO WK 00Pa30BABIIETOCS
BEIIeCTBA

9 KVIACC

KoJsimuecTBO 4acoB

Bcero

1

KoHTpoJbHBI
e padoThI

IIpakTHyeckn
e padoThI

Jlara
HU3y4YeHH
1

Buawbi, popmbl
KOHTPOJISA

BBoauriii TecT
YcTHBIN O1poc
YCTHBIN OTIpoc

YeTHBIM onpoc
[IpoBepounas
pabota

YerHBIN o1Ipoc
YerHbIN o1Ipoc

YcTHBIN O1Ipoc

YeTHbIM onpoC

YerHBIN onpoc
YerHbIN O1Ipoc

YeTHbIM onipoc
YerHBIN o1nIpoc



13

14

15

16

17

18

19
20

21

22

23

24
25
26

27

Bxonnoit kouTponb. KontponsHas padora

[TonsiTHE O CKOPOCTH XMMHUYECKOU PEAKIINH.
3aKOH JICMCTBYIOIINX Macc

Oneprus aktuanuu. [IonaTue o karanuse.
®epmeHThl. THTHOUTOPBI.

®DakTOphI, BIHUIIONINE HA CKOPOCTh XMMUYECKOM
peaxkuumn

[loHsiTHE O XUMHYECKOM PAaBHOBECHUU, TPUHIUIT
Jle Illarenbe

@axTOpBbl, BIMUAIOLINE HA COCTOSHHE
XUMHUYECKOro paBHOBecus. [IpornoznpoBanue
BO3MOXHOCTH MPOTEKAHUSI XUMUUYECKUX
MIPEBPALLEHUI B PA3JIUYHBIX YCIOBUAX
OKHCANTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUN
BaxkHble OKUCTUTENN U BOCCTAHOBUTEIH.
Ilepmanranar xamus

CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB U
HEMETAJIJIOB, KUCJIOT U COJIE — B CBETE
IIpeJICTaBICHUNA 00
OKHCJIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUSAX
[IpakTnueckas pabora Ne 1. Pemenue
JKCIIEPUMEHTAIIbHBIX 3a7a4 10 TEME
«OKHUCINUTENBHO-BOCCTAHOBUTEIbHBIE
peaxkumn»

KonTponsnas padora Ne 1 mo reme «OCHOBHBIE
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakiuii»

PacTBopeHue kak HU3NKO-XUMUYECKUN TIPOIECC
DNEKTPOJIUTHI U HEIJIEKTPOJIUTHI

Teopus 37eKTPONUTHYECKON TUCCOIUAIUN
HNonnoe npounssenenue Boasl. BogoponHsril
MOKa3areib

[e—

KonrtponbpHas
pabota

YceTHBIN O1Ipoc
YerHbIN onpoc
VerHbIN o1nIpoc

YeTHbIl onpoc

[IpoBepounas
pabota

YcTHBIN O1poc
YeTHbli onipoc

YcTHBIN O1poc

[TpakTnueckas
pabota

KonrtponbpHas
pabota

YeTHbli onipoc
YeTHBIM onTpoC
YerHbIN o1Ipoc
YeTHBIN OnIpoc



28
29

30

31

32

33

34

35

36

37

38
39

40
41

42

43

3JI€KTp0JII/ITI/I‘-I€CKa$I Jucconuanus KUCJIOT,
OCHOBAHUU U COJIEN

Peaknuu monHoro oomMeHa

CBOICTBA KHUCIIOT, OCHOBAHUM M COJICH B CBETE
MIPEACTABICHUH 00 AIEKTPOIUTHYECKON
JHUCCOLTUAIIN

KauecTBeHnnrie PCAKIIMHU Ha HOHBI

[IpakTuueckas padora Ne 2. Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TEME
«ONEKTPOTUTHYECKAS TUCCOLIUALIUS

I'upponus conen
Honnble ypaBHEHUS THAPOIN3A CONEH

[Tpaktuueckas padora Ne 3. Pemenue

OKCIICPpUMECHTAJIBHBIX 3a/1a4 110 TEME ((FI/I,Z[pOJ'H/IS

coJieii»

Brrurcnenus Mmacchl MpoayKTa peakiuy Mo
M3BECTHOM Macce OJHOT0 M3 MCXOIHBIX
BEILIECTB, B3ATOTO B BUJIC PACTBOPA,
COJIEPIKAILIETO OMPEICIEHHYI0 KOHIICHTPALIUIO
PacTBOPEHHOIO BEMIECTBA

KontponbsHas padora Ne 2 o Teme
"DnexkTponuTHYeCcKas JUCCOAITUs.
XUMHUYECKHE PEaKIMK B pacTBopax"

OO6m1as xapakKTepuCTHKa HEMETAIIJIOB

OO0mias XxapaKTepHCTHKA FaJIOT€HOB
XUMHUYEeCKHE CBOMCTBA I'aJIOICHOB.
XUMHYECKHE CBOMCTBA XJIOpa
Xnopopogopoa. ConsHast KHCIIOTa
[TpakTuueckas padora Ne 4 o Teme
"[losydyeHune consTHONW KUCIIOThI, U3yYEHUE €€
cBOMCTB"

[TonsiTHE O KUCTOPOACOAEPKAIINX KUCIOTAX
XJI0pa U UX COJIX

YeTHbli onipoc

YceTHBIN O1Ipoc
YeTHbli onipoc

VerHbIN o1nIpoc

[IpakTnueckas
pabora

YcTHBIN O1IpocC

IIpoBepounas
pabota

[IpakTrueckas
pabora

YerHbIN o1Ipoc

KonrtponbHas
pabota

YeTHbIl onipoc
YerHbIM o1npoc
YerHbIN onpoc

YCTHBIN OIIpOC

[IpakTnueckas
pabora

YeTHbll onipoc
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Brrurcnenus o ypaBHEHUSIM XHMHYECKHIX
peakIuii, €CJIM OJTUH WX PEarcHTOB JaH B
M30BITKE

Baxwueiiime coelMHEHU XJI0pa U UX
Hax0JICHHE B IIPUPOJIC

OO1as xapaKTepUCTUKa YIIEMEHTOB
VIA-rpynms

CrpoeHue u CBOKCTBA IIPOCTOTO BEIIECTBA
Cephl. AJUTOTPOITHBIE MOU(DHUKAIINN CEPBI
CepoBonopoz, crpoenue, (GU3nIecKue u
XUMHUYECKHE CBOMCTBA

OKcupl cepol

CepaucTas KHCIIOTa U €€ COJH.

CepHast KUCJIOTa B €€ COJIU

[TpoMBIIIIIEHHOE MTOTY4YEHUE CEPHOM KUCITOTBI
Haxoxnenue cepbl U €€ COCTMHEHUH B
npupoje. XUMHUYECKOE 3arpsi3HeHNe
OKPYXaIOIIEH Cpe/ibl COCTMHEHUSIMHU CEPBI
BrrurciieHuss Macchl MPOIYKTa PEaKIMH T10
M3BECTHON MaccoBoM (00bEéMHON) noe (%) ero
BBIXOJ/Ia OT TEOPETUUYCCKHU BO3MOMKHOTO
Brruncienus maccoBoit (00béMHOM) 10711 (%)
BBIXOJIa MPOYKTA PEaKIUU 10 U3BECTHOW Macce
(06BEMY) HCXOTHOTO BELIECTBA U MPOAYKTA
peakiuu

OO01mmas xapakTepucTukKa eMeHTOB VA -
TPYIIIBI

A30T, pacipOoCTpaHEHHE B PUPO/IE,
(bU3HYeCKre U XUMHUYECKHIE CBOMCTBA
AMMHaK, ero GU3NIecKue U XUMUICCKHE
CBOICTBA

Conu aMMOHMS

[TpakTrueckas padora Ne 5 mo reme
"[Tonyuenue aMMuaka, U3yuyeHue ero cBOMCcTB"

o

IIpoBepounas
pabora

YerHBIN O1Ipoc
VYeTHbli onipoc
YcTHBIN O1Ipoc
YceTHBIN O1Ipoc

YerHBIN o1nIpoc
YerHbIN O1Ipoc
YcTHBIN O1poc
YeTHbIl onpoc
YCTHBIM OIIPpOC

YCTHBIN OTIpocC

[IpoBepounas
pabota

YeTHbli onpoc
YeTHBIN Oo1poc
YerHbIlN o1npoc
YeTHbII onpoc

[IpakTyeckas
pabota
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Oxcuasr azota (I, I, 111, IV, V)

A3zotucTas kuciora. A30THast KUCJIOTa
[IpoMmblITIEeHHOE MOTyYeHHE a30THOM KHUCIIOThI
Hutpatel 1 HUTpUTEL. XUMHYECKOE
3arpsI3HEHUE OKPYKAIOLIEH Cpenibl
COEIMHEHUSIMH a30Ta

docdop, amIoTpoNnHbIE MOTU(PHUKALIUN
dhochopa

Oxcuner pocdopa (111, V) u hocdopHas
KHCJI0Ta

[ToHsATHE O MUHEPATIBHBIX YAOOPEHUSIX.
3arpsi3HeHue NPUPOAHBIX BOTOEMOB
COeIMHCHHUAMH a30Ta u dochopa

VYrepon, ero aJuioTPOIHBIE MOAU(PUKAIIUN 1
CBOMCTBA

Oxkcunpl yrinepoza, ux GU3n4ecKue u
XMMHYECKHE CBOMCTBA. DKOJIOTMYECKHE
IpOo0OJIEMBI, CBA3aHHbBIE C OKCUIOM YIIepo/ia
Iv)

[IpakTrueckue padbotsl Ne 6 o Teme
"ITonmyuyenue okcuaa yrepona (IV) u usyuenue
€ro cBoMcTB"

VYronpHas KUCIIOTa U €€ COIMU

[lepBoHavanbHBIEC TOHITHS 00 OPraHUYECKUX
BEIIECTBAaX KaK O COSAMHEHHIX YIiIepoaa
[IpupoaHbie UCTOUHUKH YTIIEBOAOPOJIOB U UX
pOJIb B OBITY U IMPOMBIIIUICHHOCTH

ITousiTre 0 OMOJIOTMYECKH BaKHBIX
OpraHUYECKHX BEIIECTBaX — YKUpaX, OelIKax u
yriaeBogax

Kpemuuii, ero ¢pusznueckue U XUMHYECKHE
CBOMCTBA

Oxcun kpemuus (IV), kpemHueBast Kuciora,
CHJTUKATEI

YeTHbli onipoc
YeTHbIM onpoc
YerHbIN o1npoc
VYeTHBIi ompoc,

IIPOBEPOUHAs
pabora
VYeTHbli onipoc

YeTHBIN o1poc

YerHbIN o1npoc

YcTHBIN O1poc

YeTHBIN OnIpoc

[IpakTnueckas
pabora

YeTHbll onpoc
YeTHbIl onipoc

YeTHbli onpoc

YeTHBIN Oo1poc

YeTHbli onipoc

YcTHBIN O1poc
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bop. bopHas kucnora

IIpaktnueckast padora Ne7. Perenue
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«BaxkHeume HeMeTasulbl U UX COSTUHEHUS»
Brruucnenust maccol (00b€Ma; H.y.) IPOIYKTa
peakuuu no qaHHou macce (00bEMY) UCXOTHOTO
BEILIECTBA, COIEPIKAIIETO ONPEACIEHHYIO
MAaCCOBYIO JOJII0 pUMeECei

KonTponsnas padora Ne 3 o Teme
«BaxHeiye HeMETaJJIbl U UX COCTMHEHUSD).
OO6m1as xapakTepUCTUKAa XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHWUU UX
nonoxenus B [ICXD JI.1. MenaeneeBa
Meramibsl A- u b-rpynn

Merammdeckasl CBSI3b U METa/UTMYECKast
KpUCTaJUIn4ecKasi peneéTka. 3aBUCUMOCTh
(U3MYECKUX CBOMCTB METAJUIOB OT CTPOCHUS
KPHCTAJIJIOB

OO0mIre XUMHYECKUE CBOMCTBA METAIIJIOB
OO61u1re crnocoObl MoTyuYeHHs] METaJJIOB,
Metautyprusi. CruiaBbl

DNEKTPOJIU3 PACIJIaBOB U PACTBOPOB COJIEH KaK
OJIMH U3 CITIOCOOOB MOJTYYEHUS METAIIJIOB
Brrunciienus o ypaBHEHHUSIM 3JIEKTPOIU3A
pacIlyIaBOB U paCTBOPOB BEILIECTB

[TonsiTue 0 KOPPO3UK METAIIIIOB

Brrunciienust cocraBa cMecen ¢
HCTIOJIb30BAaHUEM PEIICHUSI CUCTEM YpaBHEHUI
PaznuuHble TUIIBI BBIYMCIEHUH IO YPaBHEHUAM
XAMHUYECKUX PEaKIUi

Mertamnsl A-rpymmn. [l{enounbie MeTamibl
Haxoxnenue B npupone. CBONCTBA 1I€TOYHBIX
METaJIOB

OKcHbI U TUJIPOKCUIBI HATPHUS U KaJIHs

YeTHbli onipoc

[IpakTnyeckas
pabota

YerHbIlN o1npoc

KonTposnbHas
pabota

YeTHbIM onpoc

YeTHBIN OnIpoc
YcTHBIN O1poc

YceTHBIN O1poc
YeTHbli onpoc

YceTHBIN Oo1poc

[IpoBepounas
pabota

YerHbIM o1npoc
YerHbIN onpoc

IIpoBepounas
pabora

YeTHbli onipoc
YeTHbII onpoc

YeTHbli onipoc
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IIlenouHO3eMeNbHBIE METAILIBI

Baxneiime coeTMHEHUS Kallbllus, CBOMCTBA,
MPUMEHEHHUE

XKécTrocTh BOMBI U CITOCOOBI €€ yCTpaHEHUS

[Ipaktuueckas padora Ne 8 o teme
"YK&cTkOoCTh BOJIBI M METOMBI €€ yCTpaHeHUs"

AIOMUHUHT

AMoTepHbIe CBOICTBA OKCUIA U THAPOKCHIA
ATFOMUHUS

OO01mmas xapakTepucTuka MeTauioB b-rpyrmm
(TOOOYHBIX MOATPYIIIT)

HepBOHaanLHBIG MpEaACTaBJICHUA O
KOMIIIICKCHBIX COCANHCHUAX

Menp u cepedbpo

[IpencraBieHmst 00 aMMHAYHBIX KOMITJICKCAX
cepebpa u meau

unk

AmM@oTepHbIe CBOMCTBA OKCHJIA U THAPOKCHIA
IUHKA

Keneso

Oxcuapl, rupokcuabl U conu xenesa (1) u
xenesa (I11)

UyryH ¥ cTasbp — CIUIaBbI XKele3a
[IpakTnueckas pabora Ne 9. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TEME
«BaxxHenmme MeTaibl U UX COSAUHEHHUS»
Brpruucnenus cocraBa cMeceil ¢
HCIIOJIb30BaHUEM PELICHUS CUCTEM YpaBHEHUI
Pa3nuynble TUNBI BEIYUCICHUN 110 YPABHEHUSIM
XUMUYECKUX PEAKINI

Kontponbshas padora Ne 4 o teme
«Baxxnelme MeTauIbl U UX COCTUHEHMSD
be3zonacHoe MCHOIB30BaHNE BEIIECTB U
XMUMHAYECKUX PEaKIUi B ObITY

YeTHbli onipoc
YeTHbIM onpoc

YeTHbli onipoc

IIpakTrueckas
pabora

VYeTHbli onipoc
YeTHbi onipoc

YeTHbli onpoc
YeTHBIN Oo1poc

YerHbIlN onpoc
YceTHBIN OTpoc

YerHBIN o1nIpoc
YceTHBIN O1Ipoc

YerHBIN onpoc
YerHBIN onpoc
YerHbIN o1nIpoc

[IpakTnueckas
pabota

YeTHbli onpoc
YceTHBIN O1Ipoc

KonTponbHas
pabota

YeTHBIN OnIpoc
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Hosble marepuainsl 1 TeXHOIOTHH. [IpuHIUTIBL
«3EJIEHON XUMUN»

XuMHUs 1 310pPOBbE

XUMHYECKOE 3arpsA3HEHUE OKPYKarolen
cpenpl. [loHsiTHE O IPENETBLHO TOITYCTUMOM
koH1eHTparuu Bemects (ITIK)
DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C
COCIMHEHUSIMU YTIIEpOJia, a30Ta, CEephI,
TSOKETBIX METAIIOB. POtk XuMum B penieHnn
9KOJIOTUYECKHUX MPOoOIIeM

Ilepuonnueckuii 3axoH u [lepuonnueckas
cUCTeEMa XUMHYECKUX PJIEMEHTOB B CBETE
TCOPHUHU CTPOCHUS aToMa

3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB
XUMUYECKHUX IEMEHTOB U UX COETMHEHUI B
nepuoaax M rpyumax

CrpoeHue BeniecTBa B TBEPAOM, KUJKOM U
ra3000pa3HOM COCTOSTHHH. Buapl XuMudeckoi
CBA3U

Knaccudukanus XuMU4eCKUX peakIfi mo
Pa3IMYHBIM IPU3HAKAM

IIporuo3upoBanre BO3MOXKXHOCTH IPOTEKAHUS
XUMHUYECKHUX MTPEBPALICHUHN B PA3ITUYHBIX
YCIIOBHSX Ha OCHOBE IIPEICTABICHUN
XUMHUYECKOM KHHETUKU U TEPMOINHAMHUKHU.

XHUMHUUYECKUE peakuuu B pactBopax. ['uaponus
coJeu

CBolicTBa KHCIOT, OCHOBAaHMUI U COJIEH B CBETE
MIPEACTABICHUH 00 AJIEKTPOIUTHYECKON
JIMCCOLMAITIN
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
DIIeKTPOIIN3.

[Tpaktuyeckas padora Ne 10. Pemenne
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeME
«XUMUYCCKHE PEAKITUN

YeTHbl onipoc

YcTHBIN O1poc
YeTHbli onipoc

VerHbIN o1nIpoc

YeTHbIM onpoc

YerHBIN onIpoc

YeTHbli onipoc

VerHbIN o1poc

[IpoBepounas

pabora

VYeTHbli onpoc

YcTHBIN Oo1Ipoc

YeTHbIi onipoc

IIpakTrueckas
pabota
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[Ipaktuueckas padora Ne 11. Pemenue
AKCIEPUMEHTAJIbHBIX 3aJa4 110 TeMe «MeTtasibl,
HEMETAJIbl U UX COEAUHEHUS»

Hrorosas koHTponbHas paboTa

[ToBrOpenue

IloBTOpeHue

IloBTOpeHue

Pe3epBHbIil ypok
Pe3epBHbIil ypok
Pe3epBHbIi1 ypok
PesepBHbIN ypok
Pe3epBHbIil ypok
Pe3epBHbIil ypok
Pe3epBHbIil ypok
Pe3epBHbIi1 ypok
PesepBHbIN ypok

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

—
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140

IIpakTuueckas
pabora

KonTponbHas
pabora



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YAEHUKA
INa6puensa O.C., Octpoymos N.I"., CnaakoB C.A. Xumus 8 kiacc.
[Ipodunbubiii ypoBeHb.- M. «IIpocsemienue»

I"abpuensu O.C., OctpoymoB WN.I., Cnaakos C.A. Xumus 9 xiacc.
[Tpodunbueli ypoBeHb.- M. «IIpocBerienne»

Epemun B.B., Ky3emenko H.E., /Ipo3znos A.A., Jlynun B.B. Xumusi.
VYrnyonéunbiit ypoBeHs. 8 kinacc MznarensctBo dpoda

Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., Jlynun B.B. Xumusi.
VYrny6nénnsiii ypoBeHs. 9 kiace U3narensctBo dpoda

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJISA
INa6puensu O.C., AmykoBa A.B. "Xumus. 8-9 knaccel. Metogudeckoe
nocobue" - M. [lpoda

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

XuMmus XuMudeckast Hayka 1 00pa3oBaHUE B

Poccuu http://www.chem.msu.su/rus
Xumug u XKuzub — XXI Bek http://www.hij.ru

INazera «Xumusa» U cauT 11 yuurens «4 uay Ha ypoK XUMHUN»
http://him.1september.ru

ChemNet: mopran ¢pyHIaMEHTATLHOTO XUMHYECKOTO 00pa30BaHUs
http://www.chemnet.ru
AJIXUMUK: caiit JI.FO. AnuxbepoBoii http://www.alhimik.ru

OCHOBBI XUMUHU: 00Pa30BATEIBHBIN CAUT JIJIS IIIKOJIBHUKOB U CTYIACHTOB
http://www.hemi.nsu.ru

Xumust B OTKpbITOM Kosuiemke http://www.chemistry.ru

WebElements: oHaliH-ClpaBOYHUK XUMHUYECKUX JIEMEHTOB

http://webelements.narod.ru
BupryanbHas xumudeckas mkosna http://maratakm.narod.ru

3aHuMaTeabHas XMMHES: Bce 0 MeTayuiax http://all-met.narod.ru
Mup xumuu http://chem.km.ru

Komnexnus «EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTBD) : XUMUS
http://experiment.edu.ru

XuMHUS 1S BCEX: WILTIOCTPUPOBAHHBIC MaTEPHAIIbI IO 00IIeH, OpraHUIeCKOU 1
HEOpraHndeckor xumuu http://school-sector.relarn.ru/nsm/

DnexTpoHHast OUOIMOTEKA IO XMMUU U TeXHHKehttp://him. 1 september.ru
[Tepuonuyeckas cucrtema meMeHToB http://periodictable.ru/
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Periodic Videos http://periodicvideos.com/
Munepainsl u TopHbIe TOpob! https://catalogmineralov.ru/mineral/
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