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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XUMHHM Ha YPOBHE OCHOBHOI'O 001ero 00pa3oBaHUs COCTaBJleHA Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMbl
OCHOBHOTO 0011er0 00pazoBanus, npeacraBieHHbIXx B DI'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueld MporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHLEMLUU MPENoiaBaHus
yuyeOHOro mpeaMera «XuMmus» B 00pa3oBaTeNbHbIX oOpraHuzanusx Poccuiickoi
denepaunm.

[Iporpamma no xumMuu Ja€T MpPEACTaBICHHUE O 1IeNIsIX, O0IIeil cTpaTerun oOydeHus,
BOCIUTAHUS U Pa3BUTHUS 00YJAIOUIUXCS CPEICTBAMU YUeOHOTO MTPEeIMETa, YCTAaHABIMBAET
o0s3aTeNIbHOE TPEIMETHOE COJEpKaHMue, MPEAYyCMaTpUBAET PpACIpPEICICHUE €ro 1o
KJIaccaM U CTPYKTYPUPOBAHHE MO pa3JiesiaM U TeMaM MPOrpaMMBbl 110 XUMHH, ONPEEseT
KOJIMYECTBEHHbIE M KAaYeCTBEHHBIC XapaKTEPUCTUKU COJACPKAHUSA, PEKOMEHIYeMYIO
MOCJICIOBATEIBHOCTh ~ M3YYCHUS  XUMHUM € y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, OMpenesieT BO3MOXKHOCTH MpeaMeTa I peau3aluu TpeOoBaHUM K
pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl HA YPOBHE OCHOBHOIO
oOmrero oOpa3oBaHus, a TakKe TPeOOBAaHUM K pe3ysIbTaTaM O0y4YeHUs XUMHH Ha YPOBHE
Hese u3ydeHus MmpeaMeTa U OCHOBHBIX BUOB y4€OHO-TIO3HABATEIBHON JEATEIHHOCTH
00ydJaromerocs o OCBOCHUIO YU4eOHOTO COACPIKAHMS.

3HaHME€ XUMHUU CIYXKXUT OCHOBOM Juisi  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeaCTaBICHUI O MaTEepPHAILHOM €IUHCTBE MHUPA, BAXKHYIO POJb
urparT GopmMupyeMble XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHHUIX SHEPTHU U 00
HBOJIIOIIUHU BEIECTB B MPUPOJE, O MyTIX PEHICHUS IIO0ANTbHBIX MPOOIEM YCTOWYUBOIO
Pa3BUTHUSL YEIIOBEUECTBA — CBHIPHEBOM, DHEPreTUUYECKOW, MUIIEBOW M HSKOJOTMYECKOU
0e30MmacHOCTH, IPOOJIEM 3PABOOXPAHECHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peanu3alldd BO3MOXKHOCTEH I caMOpa3BUTHS U (HOPMHPOBAHUS
KyJIbTYPBI TUIHOCTH, €€ 0011el U QyHKITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (QOPMHpPOBAHHE MBIIJICHUS M TBOPUYECKUX CIOCOOHOCTEN
oOy4arouuxcs,  HABBIKOB  HX  CAMOCTOSATENIBHOM  y4yeOHOH  JeATEIbHOCTH,
AKCHEPUMEHTAIbHBIX U  HCCIENOBAaTEIbCKUX  YMEHHH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CIEeUU(PUKON HAYUHOT'O MBIIIJICHHUS, 3aKJIa/IbIBAET OCHOBBI 1IEIOCTHOTO
B3IJIIa HAa E€IUHCTBO MPUPOJBI M 4YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM 3TalloM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOUIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K MPUPOJE, K YEJOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHMYECKOE OOpa30BaHHE
00y4Jaromuxcs.

JlanHble HampaBieHUsT B OOyYEHMHM XUMHUM OO€ECIEeUYUBAIOTCS CHELU(PUKON
coJiepKaHUsl y4eOHOro IpeMeTa, KOTOPhIN SBIAETCS MEeNarornyecku aJanTUPOBAHHBIM
oTpakeHHeM 0a30BOM HAYKH XMMHUHU Ha ONPENeNEHHOM dTare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIO OOLIEro oOpa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOIIUMHUCS CHUCTEMbl [IEPBOHAYAJIBHBIX TMOHATHH XUMHUU, OCHOB
HEOPraHWYECKON XHMHUU M HEKOTOPBIX OTHAEJIbHBIX 3HAYMMBIX IMOHSITUNA OpPraHUYeCKOU
XUMHUH.

CtpykTypa cojaepKaHusi MporpaMMbl MO XUMHH CGHOPMHpPOBAHA Ha OCHOBE
CUCTEMHOI0 noaxoaa K €€ n3ydeHnro. CoaepkaHue CKIAABIBAETCS U3 CUCTEMBI IOHATHIA
0 XUMHUYECKOM 3JIEMEHTE M BEUIECTBE M CUCTEMbI MOHATUH 0 XUMUYecKkoil peakuuu. O0e
3TU CHCTEMBI CTPYKTYPHO OpPraHM30BaHbI MO MPHUHIUITY MOCIEI0BATEIBLHOIO PAa3BUTHUS
3HAHUN HA OCHOBE TEOPETUUECKUX MPEACTABICHUN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3axkona /1. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XMMUHU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMUUYECKOMN CBS3H;

— IpeJICTaBICHUMN 00 ANEKTPOIUTHUECKON AUCCOLMAILIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (JAKTOB, Pa3BUBAIOTCS IMOCJEN0BATEIHLHO OT OJHOTO YPOBHS K JIPYromy,
BBIMONHSASE (QYHKIMH OOBSICHEHUS U TMPOTHO3MPOBAHUSA CBOMCTB, CTPOEHUS U
BO3MOKHOCTEW MPAKTUYECKOT0 IPUMEHEHHUS U MOJIYUEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl 10 XUMUHU CIIOCOOCTBYET (hOPMHUPOBAHUIO TIPECTABICHUS O
XUMHUYECKOW COCTABIISIONIEA HAYYHON KapPTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN MPUPOJIBI,
LEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HaHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue
XUMHH TIPOUCXOJIUT C MPUBJICYCHUEM 3HAHUN U3 paHEE U3yUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Ipy u3ydeHUH XUMHUHU TPOUCXOIUT (HOPMHUPOBAHWE 3HAHWA OCHOB XUMHUYECKOU
HayKH Kak OO0JacTh COBPEMEHHOI'O0 €CTECTBO3HAHMUSI, MPAKTHUYECKON J1eSITEIbHOCTH
YelioBeKa M KaK OJHOrO0 W3 KOMIIOHEHTOB MHPOBOM KyIbTYyphl. 3amada y4eOHOTO
MpeaIMeTa COCTOMT B (OPMHPOBAHWM CHUCTEMBl XUMHUYECKUX 3HAHWNA — Ba)KHEUIINX
(dakToOB, MOHATHIH, 3aKOHOB M TEOPETHYECKUX IOJOKEHUU, TOCTYIHBIX 000OIIEeHUN
MHPOBO33PEHYECKOTO XapakTepa, SA3bIKa HAYKH, B MPHOOIMICHUH K HAYYHBIM METOJaM
MO3HAHUS TPU M3YYCHHH BEIIECTB M XWMHUUYECKHX peakiuid, B (POPMUPOBAHHH W
pPa3BUTUU TO3HABATEJIbHBIX YMEHUW M MX NMPUMEHEHUU B Yy4eOHO-IO3HABATEIbHOU H
y4eOHO-UCCIIEIOBATENBCKOM 1€ATEeIbHOCTH, OCBOCHUH MPaBMJI O€30MaCHOTO O0paIleHuUs
C BEIIECTBAMU B OBCEIHEBHOM KU3HM.



[Ipy u3ydyeHMH XUMHUM Ha YPOBHE OCHOBHOIO oOIIero oOpa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENIN TaKHE LI, KaK:

— (GOpMHpOBaHUE  HUHTEIUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO  PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM >KU3HU;

— HaIpaBJIEHHOCTh OOYYEHMs] Ha CHUCTEMaTHYeCKOoe MPUOOIeHHEe O0ydaroImuxcs K
CaMOCTOSTEIIbHOM TO3HABAaTEIbHOW NESITEIbHOCTH, HAYYHBIM METOJaM IO3HaHUA,
(GOpMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMHUH;

— obecrieyeHrue YCJIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHHIO O0YyYaroIUMHUCS
OMbITa Pa3HOOOPA3HOM AEATENBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTI0YEeBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE ISl Pa3IMYHbIX BUIOB
NeSTENbHOCTH;

— (opMupoBanue 0011 QyHKIMOHATBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH,
B TOM YHCJIE YMEHUN OOBSCHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA, UCTIONb3YS
3HaHMSI W OMbBIT, MOJYYEHHBIE MPU M3YYCHUH XUMHH, MPUMEHSITh WX TPHU PEIICHUU
npo0JieM B MOBCETHEBHOM KU3HU U TPYJOBOH JESTEIILHOCTH;

— QopMmupoBaHue y 0O0ydalomMXCSd TYMAaHUCTUYECKUX OTHOIICHWH, MOHUMaHUS
[IEHHOCTH XHMMHYECKHX 3HAHUU [JI1 BBIPAOOTKH JKOJOTHYECKH LEIeco00pa3Horo
MOBEJECHUS B OBITY U TPYAOBOM AESITEIBHOCTU B LIEISIX COXPAHEHUS CBOETO 3[0POBbS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBalUMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIK U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOQMIIA U HAPABJIEHHOCTHU AaJIbHEHIIEro 00y4eHus.

OOwiee ymuciio 4acoB, OTBEAEHHBIX IJIS M3YUYEHHMs] XMMHMU Ha YpOBHE OCHOBHOTO
obmrero oopazoBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 yacos (2 yaca B HEJENIO),
B 9 Kki1acce — 68 yacoB (2 4yaca B HEAEINIO).

COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHbIE XUMHYECKUE MOHATHUSA

[Ipenmer xumun. Poib XuMUM B )KU3HU YEJIOBEKAa. XMMHS B CHCTEME HayK. Tena u
BemiecTBa. GU3NYECKHE CBONCTBA BEIIECTB. ArperaTHoe CocTosiHue BeriecTB. [loHaTue o
MeToJaxX Mo3HaHus B XUMUHU. UncThIe BemecTBa U cMecu. CIocoObI pa3IelICHUs CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE AIeMEHThl. CUMBOJIBI XUMHYECKUX AJIEMEHTOB.
[IpocTeie u ciioxHBIE BENECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuueckas (opmyrna. BajaeHTHOCThP aTOMOB XUMHUUYECKUX DJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTEIbHAas arTroMHas wmacca. OTHOCHTENIbHas
MOJIEKYJIApHas Macca. MaccoBas 10JIs1 XAMUYECKOTO JIEMEHTA B COCIMHCHUM.



KomnuecTBo BemectBa. Monb. Mosgpraast macca. B3anMoCBsI3b KOJIMUECTBA, MACCHI
W 4Yucja CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérbl mo ¢opmylaM XUMHUYECKUX
COCIMHECHUM.

OuU3NYECKUE U XUMUYECKUE ABICHUS. XUMHUUYECKAsl pEAKLHs U €€ MPU3HAKUA. 3aKOH
COXpaHEHMsSI MacChl BEIIECTB. XMMHUYECKHEe ypaBHeHUsA. Kiaccudukanus XUMUYECKUX
peakiuil (CoeTMHEHUs, pa3IoKeHUs, 3aMeIlleHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOW IMOCYAOW, MpaBwiaMu paboOThl B J1a0OpaTOpuU H
npuémMaMu oOpaieHus ¢ J1abopaTOpHBIM O0OpPYIOBaHUEM, H3YYEHHUE U OIMCAHHE
(dbu3UYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HaONOJeHUE (U3UUYECKUX
(TutaBieHUE BOCKA, TasiHUE JIbJla, paCTUPaHUE caxapa B CTYIIKE, KUTICHUE U KOHACHCAIUS
BOJABI) M XUMHUYECKHMX (TOpPEHHE CBEYM, TMPOKAJIMBAHUE MEIHON MPOBOJIOKH,
B3aUMOJICHICTBHE MeJIa C KUCIOTOW) sIBJICHUM, HAOJIIOJCHUE W OINHUCAHUE MPU3HAKOB
MPOTEKAHUsSI XUMHUUYECKUX peakiuil (pas3oXKeHUe caxapa, B3aUMOJCHCTBHE CEpHOMI
KHUCIIOTBI C XJIOpUaAOM Oapusi, paznoxkenue ruapokcuga meau (II) mpu HarpeBanuu,
B3auMoOjIeiicTBHE Xene3a ¢ pactBopoMm cosr Meau (II), uzyuenne crocoboB paszaencHus
CMeceil: ¢ TOMONIbI0 MarHuTa, (QUIbTPOBaHWE, BbIAPUBAHUE, JAUCTHILIALINS,
xpoMartorpadus, MPOBEACHWE OYMCTKU TMOBAPEHHOW COJIM, HAOJIOJICHUE W OIMHCAaHUE
pE3yJbTaTOB MPOBEACHUS OIbITA, HWUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacCChl,
CO3JJaHHUE MOJIENIEl MOJIEKYI (IIapOCTEPIKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopox — siaeMeHT U HpoOCTOE
BenecTBo. Haxoxxnenue kuciopoja B mpupojae, PuU3nyeckue U XMMHUYECKHE CBOMCTBA
(peakuuu ropenusi). Oxcuasl. [Ipumenenue kucnopoaa. CriocoObl MOTYYEHUST KHCIOPOIa
B jabopatopuu M mpombinieHHOCTH. KpyroBopor kuciopoga B mpupoge. O30H —
AJITOTpOIHAs MOAU(PUKALIUAA KUCIOPOIA.

TermnoBoit dPpheKkT XUMHUECKON peakiuh, TEPMOXUMHUYCCKHE YPaBHEHHS, IK30- H
SHIOTEPMHUYECKHE peakiuu. TOIIMBO: Yyrojib U MeTaH. 3arpsi3HEHHE BO3yXa, YCUICHUE
MapHUKOBOTO 3¢ (DeKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonopon — anemeHT M mpoctoe BemecTBO. HaxoxaeHue Bomopona B NpUPOZE,
dusznueckre U XMMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCcO0bl moiyueHus. KucnoTel u
COJIH.

MornsapHblii 00bEM Ta30B. PacuéThl 10 XUMHYECKUM YPaBHEHUSM.

dusnyeckue cBoicTBa BoAbl. Boga kak pactBopurtens. PactBopsl. HacelenHbie
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpHMOCTH BelIeCcTB B BoAE. MaccoBast 10JIsl BEILIECTBA B
pacTtBope. XUMHUeCcKUe cBoicTBa BOJbl. OcHOBaHMsS. Poib pacTBOpPOB B MpUPOAE U B
KU3HU 4desioBeka. KpyroBopoT Bojbl B MpUpoje. 3arpsisHEHUE NpUpoaHbIX Boja. OxpaHa
Y OYMCTKA MIPUPOIHBIX BO.



Knaccuduxanus Heopranmdeckux coeaumHeHuid. Oxcuawl.  Knaccuduxanus
OKCHU/IOB: coJjieo0pa3zyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosneoOpasyromne. HoMmenknatypa okcujoB. Pu3nuecKue U XUMHUYECKHE CBOMCTBA
okcuaoB. IlonyyeHne okCuaoB.

OcHoBanus. Knaccudukaruss oCHOBaHUMN: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. ®Dusnyeckne W XHMUYECKUE CBOWCTBA OCHOBAHWM.
[Tomyuenue 0oCHOBaHU.

Kucnotel. Knaccudukamus xucnor. Homenknatypa kucnor. Puszndeckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. Paa aktuBHOcTH MetasuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coneil. ®Pu3nueckue M XUMHUYECKHE CBOWMCTBA COJIEH.
ITonydenue comen.

I'eneTnyeckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCUHEHUM.

Xumuueckuil IKcnepumenm:

KAUeCTBEHHOE OMPEACICHUE COJIEpKaHUsI KHUCIOpOJa B BO3JYyXE, IOJYUYCHHUE,
coObWpaHue, pacro3HaBaHWE W  HW3Y4YEHHWE CBOMCTB  KHUCIOpOJa, HaOIIOJAeHUE
B3aMMOJICMCTBUSI BEUIECTB C KUCIOPOJOM U YCJIOBHUSI BOZHUKHOBEHHUS U TPEKPAIICHUS
ropenusi (mokapa), O3HaKOMJICHHWE C OOpa3llaMH OKCHJIOB MU OMNHCAaHWE HX CBOWCTB,
noJiyueHue, CcoOMpaHue, pacro3HABAHME M HM3YyYE€HHE CBOWCTB BOAOpOJa (TOpEHHE),
B3aumMojieiicteue Bojgopora ¢ okcugoM Meau (II)  (BO3MOXKHO HCIOJIB30BAaHUE
BUJIEOMAaTepraaoB), HaOMOAecHWEe O0Opa3IOB  BEIIECTB KOJIMYECTBOM 1  MOJb,
UCCJIEIOBaHNE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3jIM4YHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOW J0JIE€H PACTBOPEHHOIO BELIECTBA,
B3aHMMO/ICHCTBUE BOJABI C METAJIJIAaMH (HATPUEM U KaJiblIMeEM) (BO3MOKHO HCMOJIb30BAHUE
BUJICOMATEpPUAJIOB), HCCIEIOBaHUE OOpPa3l0OB HEOPTraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIacCOB, HAOIIOJICHHEe WM3MEHEHUS OKpPACKM WHAMKATOPOB B pAacTBOpax KHUCIOT U
nieao4ueii, u3ydeHue BauMojiercTsus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMHU, PEAKLIUI HEUTPAIU3ALINH, [T0JyYCHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOIO METasula IPYIMM U3 PacTBOpPA COJIM, PELIEHUE IKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxxHeume Ki1acCchl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3akoH u [lepuoguyeckasi cucTeMa XUMHYECKHUX dJIeMeHTOB /1.
N. MenaeneeBa. CrpoeHne aTomMoB. XuMHYeCKass CBA3b. OKHCJIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIINH

[lepBbie MOMBITKK KIaCCU(DUKAIMKN XUMHYECKUX dJIeMeHTOB. [loHATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (I[EJIOYHbIE U IIEJIOYHO3EMENIbHbIE METAJIJIbI, FaJOT€Hbl, UHEPTHBIC
ra3bl). DJIIEMEHTHI, KOTOPbIE 00pa3yrOT aM(pOTEPHBIE OKCHJIBI ¥ TUPOKCHIBI.

Ilepuonnuecknil 3akoH. [lepuonnueckas cucrema xumMudeckux asneMeHTtoB 1. .
MenneneeBa. Kopotkonepuonnass u anuHHomnepuonHas ¢opmbl Ilepuoanueckoit



cuctembl xuMudeckux aeMeHToB [[. Y. Menaeneesa. [lepuons! u rpynmnel. Pu3snyeckui
CMBICJ IOPAIKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX snep. M3zoromsl. Onextponsl. CTpoeHune
ANEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 XUMHUECKHX 3JeMeHTOB llepmonnueckoi
cucrembl [J[. . MenaeneeBa. XapakTepuCTUKa XHMHUYECKOTO JJIEMEHTA II0 €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHs paauyca aTOMOB XHUMHMYECKHUX  DJIEMEHTOB,
METAIMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IPYIIaM U NEPUOIAM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepuoanyeckol CHCTEMBI XHMHYECKHUX
3JIEMEHTOB IS Pa3BUTHUS HAyKH U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckast  cBs3b.  KoBaneHtHas  (mojispHas M HEMOJISIpHAst)  CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpoueccel
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydyeHre OoOpa3loB BEIIeCTB METAUIOB W HEMETAJIOB, B3aMMOJCHCTBUE
TUAPOKCUAA IIMHKA C pacTBOpaMHM KHUCJIOT W LIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOMINX TPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX pPEaKIUil (TrOpeHue,
peaKIuu pa3jaoKeHUs, COEAUHEHNUS).

Mescnpeomemmnuie ceaszu

Peanu3anusa MeXNpeaMETHBIX CBSI3€Ml MpU HM3y4EeHMHM XUMHM B 8§ Kiacce
OCYIIECTBIISIETCS] YEPe3 UCIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TakK
U TOHATUW, SBILIIOIIMXCS CUCTEMHBIMU JUIsl OTHENBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOT'O LIUKJIA.

OO0mne ecTecTBEHHO-HAyYHbIE TIOHATHS: HAYYHBINA (PaKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHanu3, CHUHTE3, Kiaccudukamusi, NEPUOAUYHOCTh, HAOIIONEHUE, OSKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®usuka: mMarepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHJI, W30TOIIBI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, DSJIEKTPUYECKUM 3aps]l, BEIIECTBO, TEJIO, OO0BEM,
arperatHoe COCTOSIHHE BEIIECTBa, ra3, (pu3nueckue BEIMYUHBI, €AMHULBI U3MEPEHUS,
KOCMOC, TJIaHETHI, 3B&31b1, COJIHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHHEpaAIbl, TOPHBbIE TMOPOABI, IOJIE3HBIE
HCKOIIA€MBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 xXUMHYeCKas peaKkuus

[lepuonnueckuit 3akoH. [lepuonnueckass cucrema xumuueckux sneMeHToB J[. WM.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHMUYECKUX



3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaMus, KalbIUs U UX COCAUHEHUN B COOTBETCTBUU C
MOJI0’KEHUEM JIEMEHTOB B [leprnoanyeckoil cucteMe u CTPOCHUEM MX aTOMOB.

CrpoeHnue BemecTBa: BUIbl XUMUUECKON CBA3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEWIETKH U BUJAA
XUMHUYECKOU CBSI3H.

Knaccubukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHUE
CBOIMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIUYHBIM KJIACCAM HEOPTaHUYECKUX COCIMHEHUM,
T€HETHYECKAs CBSI3b HEOPTAaHUUYECKUX BEIIECTB.

Knaccuduxainuys XuMUUYeCKUX peakiuii Mo pa3IMuyHbIM MpU3HAKaM (10 YHCITYy U
COCTaBY Y4YacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3(P(DEKTy, 0 U3MEHEHUIO
CTEMEHEeW OKHCJICHUS XHUMHUYECKUX OJJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHIO
KaTaauzaTopa). IK30- U SHJIOTEPMUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE YPaBHEHUS.

[lonsiTue o ckopocT XuMHUYeckoW peakuuu. [loHsiTHE 00 OOpaTUMBIX W
HEOOPAaTUMBIX XUMHUYECKHX peakiusx. [loHATHEe O TOMOTEHHBIX U T'e€TEePOTrCHHBIX
peakuusix. [lonstue o kartanuze. llonsaTtne o xumuueckoM paBHOBecuu. DakTophl,
BIIMSIOIIAE HA CKOPOCTh XMMUUECKOW PEAKIINU U TTOJI0KEHNE XUMUUYECKOTO PaBHOBECHS.

OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIC peaxkuuu, AJIEKTPOHHBIN OajaHC
OKUCJIMTEIbHO-BOCCTAHOBUTEIBbHONW peakiiuu. COCTaBlIEHUE YPaBHEHUU OKUCIUTEIIBHO-
BOCCTAHOBHUTEIIHPHBIX PEAKIIMI C UCIIOIH30BAaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopusi BAEKTPOJUTHYECKON IAUCCOLMAIUM. IDJIEKTPOJUTHI M HEIJIECKTPOIUTHI.
Kartvonsl, anuoHbl. MexaHW3M JHCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHUIAMH
xumudeckon cBs3u. Crenensb auccoruanuu. CUiabHbIE U C1abble dJIEKTPOIHTHI.

Peakiiuu wmonHOro oOMeHa. YCIOBHS TpPOTEKaHUS pPeaKIWii HOHHOTO OOMEHa,
MOJTHBIE M COKpaIllEHHBIE MOHHBIE YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAaHUHN U
COJIC B CBETE MPEJCTABICHUH 00 3JICKTPOJUTUYCCKON nucconmanuu. KauecTBeHHBIC
peakiuu Ha UOHBIL. [IoHsITHE O THAPOIIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPTAaHUYECKUX BEIIECCTB
— METaJUIOB M HeMeTaiwioB (Tpaduta m anmasza), CIOKHBIX BEIIECTB (XJIOpUIa HATPHS),
HCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOM peakiuh OT BO3JCHCTBUS
pasIUYHbIX  (PAKTOPOB, HCCIICIOBAHKWE JJICKTPOIPOBOJHOCTH PACTBOPOB BEIICCTB,
npoiecca AUCCOLUMAIIMA KUCIIOT, MIeoYel U cojie (BO3MOXHO HCIOJIb30BaHUE BHUIIEO
MaTepHajIoB), MPOBEJCHUE OINBITOB, UUTIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS PEaKIIUi
HOHHOTO 0oOMeHa (0Opa3oBaHHE OCaJiKa, BBIJCICHUE Tra3a, 00pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peaAKIUM (TOpeHHue,
peaKkiUuM Pa3JIoKEHHsS, COCIAMHEHMs), pPacliO3HABaHHWE HEOPTaHWYECKUX BEIIECTB C
MOMOII[I0 KAYECTBEHHBIX PEAKIIMK Ha MOHBI, PEIIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaabl 1 X cOeTMHEHUS



Obmas xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE
ctenienn okucieHus. CTpoeHue u Gu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XHUMHUYECKHE CBOMCTBA Ha TMpuUMepe XJopa (B3aUMOJACICTBHE C METaJUIaMH,
HEMETaJUIaMH, IienodaMu). XjaopoBogopoa. ConsiHas KHCIOTa, XUMUYECKHE CBOWCTBA,
nojyueHue, npuMeHenne. JleiicTBue Xjopa M XJIOPOBOJOPOJa HAa OPTaHM3M YEJIOBEKa.
Baxuenume xinopuapl 1 UX HAXO0XKICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 351eMeHToB VIA-rpymnmbsl. OcOOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKTepHbIE CTeTIeHN OKucieHus. CTpoeHne u pusndeckne CBONCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOAa W cepbl. AIIOTPOMHBIE MOAM(PHUKAIUU KUCIOPOAA M CEepPhl. XUMUYECKHE
cBoiicTBa cepbl. CepoBOOPO, CTpOCHUE, PUINIECKIE U XUMHUECKHE CBOMCTBA. OKCHIBI
Cepbl KakK TPEACTaBUTEIN KHUCIOTHBIX OKCHAOB. CepHas KucioTa, (U3NYECKUE U
XUMHAYECKUE CBOMCTBA (0OIIMe Kak MpeICTaBUTENs Kiacca KUCIOT U Crenu(UuecKue).
XUMUYECKHE PEaKIuy, JeKallde B OCHOBE MMPOMBINIICHHOTO CrHoco0a MOTydeHUs
cepHoit kucioThl. [lpumenenue cepHoit KUCIOTH. COMM CEPHOM KHCIOTHI, KAUeCTBCHHAS
peaxius Ha cyib(aT-uoH. HaxoxaeHue cepbl U € COeMHCHMIA B TPUPOAe. XUMHYECKOE
3arpsi3HEHHE  OKpPY)KaloIIeH Ccpeabpl COCNMHEHUSIMH  cepbl  (KHUCIOTHBIC  JIOXKIIH,
3arpsi3HEHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHISL.

OO0mas xapakTepucTuka 3meMeHToB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCICHHs. A30T, paclpoCTpaHEHUE B NpUpoje, HU3UUECKUE U
XuMH4eckue cBorcTBa. KpyroBopor azora B mpupone. AMMuak, ero (Qusmyeckue u
XUMHYECKUE CBOMCTBA, MOJydyeHue U npumeHeHue. Colm aMMOHHS, UX (PU3MYECKHE U
XUMHYECKUE CBOMCTBA, mNpuMeHeHue. KadecTBeHHass peakuuss Ha HMOHBI aMMOHMS.
A3oTHas KucloTa, €€ MojydeHue, Pu3nuecKue W XUMUYECKHEe CBOMCTBa (00mMe Kak
NpeICTaBUTENs Kjacca KUCIOT U crnenuduueckue). Mcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHMSI B KAauyeCTBE MHUHEPAIbHBIX yHAOOpeHHil. XHUMHUYECKOe 3arps3HeHHue
OKpYXalolel cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arpsA3HEHUE BO3IyXa,
mouBbl M BOJ0EMOB). Docdop, amtorpornHbie Moaudukanuu Gochopa, GUNIECKHE U
xumudeckue cBorctBa. Oxcupa ¢docdopa (V) u docdopHas kucnora, GuU3MUECKUE U
XHUMUYECKUEe CBOWcTBa, monydyeHue. Mcmonp3oBanue ¢GocpaToB B KayecTBe
MUHEPAIBHBIX yI00OpEHUH.

O6mas xapakrepuctuka 3meMeHToB [V A-rpymnmbl. OcOO€HHOCTH CTPOCHHSI AaTOMOB,
XapaKTepHbIE  CTETMIEHH  OKHUCIEHUSA.  YTIEpoJ, aJJIOTPONMHbIE  MoauduKammu,
pacrnpocTpaHeHHe B MpUpoAe, (U3MUECKHEe U XHMHUYECKHE CBOWCTBA. AjmcopOuus.
KpyroBopot yriepona B mpupone. Okcuasl yriepona, uX (U3NYEcKue U XUMHUYECKHUE
CBOICTBA, ICWCTBHE HA KUBBIC OPTaHU3MBbI, TTOJIYICHHE W IPUMEHEHHE. DKOJIOTHICCKUE
npobyieMbl, cBsA3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa riobanbHOTO MOTEIUICHUS
KJIMMaTa, TapHUKOBBIM 3(dekr. YrompHas Kuciaota W €€ coid, WX (PU3NYECKHE H
XAMHYECKUE CBOMCTBA, OJYYCHHE U MpUMEHEeHHEe. KauecTBeHHas peakius Ha KapOoHaT-



nonbl. Mcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH H CETECKOM
XO35MCTBE.

[lepBoHavanbHble TOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepona (MeTaH, 9TaH, ATHJIEH, alleTHJICH, JTaHOJ, TJIMLEPHH, YKCYyCHas KHCJIOTA).
[TpupoaHbIE UCTOYHHUKHU YTIICBOIOPOIOB (YroJib, MPUPOAHBINA Ta3, HE(Th), MPOAYKTH UX
nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBINLIEHHOCTU. [loHsITHE O OMOTOTHUYECKH
BOXHBIX BEIIECTBAaX: JKHMpaX, OeiKaxX, YIJIeBOJAaX — M WX POJIM B KU3HU YEIOBEKA.
MatepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHHI.

Kpemumuii, ero ¢usnueckne M XMMHUYECKHUE CBOICTBA, MOMyYeHHE W MPHUMEHEHHE.
Coenunenusi kpeMHus B mpupojae. OOmme mpencraBienus o0 okcuae kpemuus (IV) u
KpeMHHEeBOU kucnore. CHIMKAThl, WX HCIOJH30BAaHHE B OBITY, B TMPOMBIIUICHHOCTH.
Baxwneiimue cTpoWTenpHBIE MaTepUaNbl: KEepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eroH. [Ipobiembl 6€30macHOr0 MCHOJIB30BAHMSI CTPOUTENBHBIX MAaTEpPHAIOB B
TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3oB HEOPTaHWYECKUX BEIIECTB, CBONCTB COJITHON KHCIOTHI,
NPOBEJICHUE KAaYeCTBEHHBIX pEaKIMii Ha XJOPUA-HOHBI W HAONIOJCHHWE TPU3HAKOB HX
NPOTEKaHUS, OMBITHI, OTpaKAIOIINe (U3MUECKUEe M XUMHUYECKUE CBOWCTBA TaJOTCHOB M
UX COCAMHEHHH (BO3MOXKHO UCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMIIEHHE C
oOpasliaMu XJIOPUIOB (TAJIOT€HHUIOB), O3HAKOMJICHHE C oOOpas3lamMu cepbl U €€
COEIMHEHUSAMH (BO3MOXHO HMCIIOJIb30BaHUE BUIEOMATEpUasIoB), HAOIOIEHHUE Tpoliecca
oOyTrIuBaHUs caxapa Mo JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3yYEHHUE
XUMHYECKUX CBOMCTB pPa30aBICHHOW CEPHOM KHUCIOTHI, TMPOBEICHHE KAaYeCTBEHHOMU
peakuuu Ha Ccynb(haT-uoH U HAOIIOJEHUE TMpU3HAKA €€ MPOTEKAHUs, O3HAKOMIICHHE C
dbu3uyeckuMu  CBOWCTBaMU  a30Ta, ¢Gochopa um uX coeauHEHUH (BO3MOXKHO
UCITOJIb30BaHUE BHUCOMATEPHAIOB), 0Opa3liaMu a30THBIX U (OChHOPHBIX YIO0OpECHUH,
MOJIy4eHHue, COOMpaHME, pPACIIO3HABAaHME W W3YYCHUE CBOMCTB aMMHAaKa, IMPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHHS U ¢GochaT-uOH U U3YYCHHE MPHU3HAKOB HX
MIPOTEKAHUsI, B3aMMOJCHUCTBUE KOHILICHTPUPOBAHHOM Aa30THOW KHCJIOTBI C MEJIBIO
(BO3MOKHO HCTIOJB30BAHUE BUCOMATEPUATIOB), M3YUCHUE MOJEIECH KPUCTAITHYCCKUX
pemérok anmasza, rpadura, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aacopOLuu
pPacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM MPOTHBOTa3a,
nojlyueHue, coOupaHHe, paclo3HaBaHHE M U3YyUYEHHE CBOWCTB YIJVIEKHCIOrO rasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIMii Ha KapOOHAT W CWIMKAT-WOHBI W H3YYCHHE
MPU3HAKOB WX  NPOTEKAaHWsS, O3HAKOMJICHHME C  MPOAYKIMEH  CHIWKATHOU
MPOMBITINICHHOCTH, pENICHUE OSKCIEPUMEHTANBHBIX 3amad 1o Teme «Bakueitmme
HEMETaJUTBI M X COCTMHCHHUS.

MeTasibl M UX COeIMHEHUSA



OO6miast xapakTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxxkeHus B Ilepuonnueckon cucreme xumudeckux diaeMmeHToB [[. M. Menzaeneesa u
cTpoeHus aroMoB. (CTpoeHHE MeETAUIOB. MeTaindeckass CBA3b M METajulMyecKas
KpUCTAJIIMYECKAsT PEIIETKA. OJNEKTPOXUMUYECKHM PAN  HANOPSOKEHUW  METaJLIOB.
dusnyecKkrue U XUMUYECKHEe CBOMCTBA MeTAILIIOB. O0IIIHE CITOCOOBI MOTYyUYEHUs] METAJIOB.
[TonsiTe 0 KOPPO3UHU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBbl
(ctanp, 4yryH, JIOPaIIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIJIEHHOCTH.

[IlesouHble MeTauibl: MOJIOXKEHHE B [leprOIMYECKON CUCTEME XMMHUYECKUX
anementoB JI. WM. MeHnneneeBa, CTpoeHME HX AaTOMOB, HAaXOXJIEHUE B MPUPOJE.
dusnueckue W XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpuss U Kamusi). OKCUIBI U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MeI0YHbIX METAJJIOB U UX COCIMHEHHUI.

[IleouHO3EMENIbHBIE METAJUIBl MArHUM M KaJbluid: TosioxkeHue B [lepuonnueckoit
cucreme xumudeckux snemeHToB J[. . MenaeneeBa, CTpoeHUE UX aTOMOB, HAXO0XKIEHUE
B npupojae. dusznueckre U XUMUYECKHE CBOMCTBA MarHus W Kajublius. BakHeiiine
COCIMHEHUs KaJbIlus (OKCHUI, THAPOKCHA, coiin). JKECTKOCTh BOJABI U CIIOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHuii: nosioxkenue B [leproandeckoit cucreme XuMu4eckux sneMeHToB /. WM.
MenpeneeBa, CTpOCHUE aTOMa, HAXOXJACHUE B mpupojae. PU3MYECKUE U XUMUUYECKUE
CBOICTBa anmtoMuHUsA. AMDOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUSL.

Keneszo: nonoxenne B Ileproamyeckor cUCTEME XUMHYECKUX 3yeMeHToB /[l. U.
MenzeneeBa, CTpOCHUE aTOMa, HAXOXKIACHUE B Ipupoac. PU3HMYECKUE U XUMUUYECKUE
cBoicTBa xene3a. Oxcunpl, Tuapokeuabl U conn sxenesa (II) u sxeneza (II), ux cocras,
CBOWCTBA U IOJIyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE C 00pa3llaMu METaUIOB M CIUIABOB, UX (DHU3NYECKUMHU CBOWCTBAMH,
U3yYEHUE  PE3YyJbTAaTOB  KOPPO3HMM  METAUIOB  (BO3MOXHO  HCIOJIb30BAHHE
BHJIEOMAaTepHaIoB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCH/IA KAJIBIIUSI U HATPHS C BOJOU
(BO3MOYKHO HCIIOJIb30BaHUE BHIEOMATEPHUAIOB), UCCIEAOBAHUE CBOMCTB KECTKOU BOMBI,
Mpoliecca TOPEHus Keye3a B KUCI0poJie (BO3MOKHO HUCIIOIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KaJbl1s, AJTFOMUHUSI,
nunka, skenesa (II) m xemeza (III), menmu (I), HaGnrogeHWe W OMHMCAHHWE MPOIECCOB
OKpalllMBaHMs IJIAMEHU MOHAMM HATpUs, Kallugd U Kajdblus (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), HCCIEeOBaHNE aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHUHHS U
TUAPOKCHA IIMHKA, PEIIEHWE SKCIEPUMEHTAIBHBIX 3a7ad N0 Teme «BaxHeumme
METAJUIBI U KX COCTMHEHHUS».

XuMHS U OKPY:KaWLIas1 cpeaa

BemectBa w wmarepwanbl B IIOBCEIHEBHOM JKM3HM 4YeEJIOBEKa. be3omacHoe
WCIIOJb30BaHUE BEIIECTB M XUMHUYECKMX peakuuid B ObiTy. llepBas momouis mpu
XUMHYECKHX OKOrax U OTPABICHUSX.



XHUMHUECKOE 3arpsi3HEHUE OKpyXKarolel cpenbl (mpeaenbHas —JOMyCTUMAas
KOHLEeHTpaus: BewiecTB, ganee — [I/IK). Ponb XuMum B penieHMM 3KOJIOTHYECKUX
npooeMm.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3luoB MaTepHalioB (CTEKJO, CIJIaBbl METAJJIOB, TOJIUMEpPHbIE
MaTepHabl).

Mescnpeomemmunie cea3u

Peanuzanus MeXNpeIMETHbIX CBSI3éM NpU HM3ydeHHMH XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS] YEPE3 UCIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHH, TakK
U TOHATHUM, SBISIOUUXCS CUCTEMHBIMH JUIsl OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IUKJIA.

OO01Me ecTecTBEHHO-HAy4YHbIE TOHATHS: HAYYHBIA (DaKT, rumnoTes3a, 3aKOH, TEOpus,
aHanu3, CHUHTE3, Kilaccuukanus, NEPUOAUYHOCTh, HAONIOJEHHE, OSKCIEPUMEHT,
MOJIETUPOBAHKUE, W3MEpPEHUE, MOJENb, SBICHHE, MAPHUKOBBIM 3P(dEKT, TEXHOIOTHUs,
MaTepHUaIbI.

®uzuka: martepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUI, W30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJEKTPUUYECKUN 3apsjl, MPOBOJHUKH, IOITYIPOBOJIHUKH,
JUDJIEKTPUKH, (POTOIEMEHT, BEUIECTBO, TE€N0, 00bEM, arperaTHOE COCTOSIHHE BEIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAJIMYECKas pemérka, CIJIaBbl, (QuU3ndecKue
BEJIMYUHBI, €IMHMIIBI HM3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3NIBI,
ComnHie.

buonorusi:  ¢oTocuHTe3, apixaHue, Oumocdepa, DIKOCUCTEMA, MHUHEPAIbHbIE
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadms: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIE TOPOIBI, IOJC3HBIC
MCKOTIaeMbI€, TOTUIMBO, BOJTHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOECHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTUTAIOTCA B XOJ€ OOydYeHHUs XUMUU B €IMHCTBE Y4YeOHOM U BOCIHUTATEIbHON
JEATeIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU COIMOKYIBTYPHBIMU U
JTIyXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMU, PUHITHIMHU B OOIIECTBE MpPaBUIaMU U HOPMaMU
MOBEICHMS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS U COLIMATIU3AIIUU
00y4Jaromuxcs.

JInuHOCTHBIE pe3yNbTaThl OTpaxkaroT TOTOBHOCTb oOy4aromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIMA U pacUIupeHHUe
OTIbITA JICSITEIBHOCTU Ha €€ OCHOBE, B TOM UHMCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

[IEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJICIUIO, TOHUMAHMS 3HAYCHUSI XUMUUYECKOW HAYKU B KU3HH COBPEMEHHOTO
oOlIecTBa, CHOCOOHOCTH BIAAETh JIOCTOBEpHOM HMHGpOpMalMe O MepeaoBbIX
JOCTHXKCHUSIX U OTKPBITUSX MUPOBOM U OTEUECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COUUATBHBIX HOPMaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHBE, KOMMYHHUKATHUBHON KOMIIETEHTHOCTH B  OOIIECTBEHHO  IMOJIE3HOM,
y4eOHOMCCIIEIOBATEIBLCKOM, TBOPUECKOW M APYTHX BUAAX NIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATEIBHOCTM  TMpPH  BBINOJIHEHUH  YUYCOHBIX,
MO3HABATEIBHBIX 3a]1a4, BHIITOJIHEHHH XUMUYECKUX IKCIEPUMEHTOB, CO3/IaHUN y4EeOHBIX
IPOEKTOB, CTPEMJICHHMS K B3aMMOMNOHMMAHHUIO M B3aMMOIIOMOIIM B IPOLECCE ATOU
y4eOHOU NeITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEACHHE M TMOCTYNKH CBOUX
TOBAapUIIEH C TMO3UIMUM HPABCTBEHHBIX W NPABOBBIX HOPM C YYETOM OCO3HAaHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKUE MPEJCTABICHUS O BEIIECTBE M XUMHUYECKOM peakluu,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH M COCTAaBISAIOIINE OCHOBY
JUIsl TIOHMMAaHUs CYIIHOCTH HAay4YHOM KapTHUHBI MUpa, MPEJCTaBieHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHSI MPUPOJBI, B3aUMOCBSA3SX YEJIOBEKA C MPUPOIHON Cpelou, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAITPABJICHHbBIEC HA MOJYYEHUE HOBBIX 3HAHUM MO XUMUU,
HeoOXoMuMbIe I 0OBSICHEHHsI HaOIIOAAeMBIX MPOIIECCOB U SBIICHUMN, TTO3HABATEIHHOM,
MH()OPMALIMOHHON U YUTATEIbCKOW KYJIBTYPbI, B TOM YKCJIE€ HABBIKOB CAMOCTOSITEIbHOMN
paboThl C Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JINTEPATYPOH, TOCTYHHBIMU T€XHUUYECKUMHU
cpeacTBaMU MH(GOPMAIMOHHBIX TEXHOJIOTHIA;



MHTEPEC K 00YUYEHHIO U MO3HAHUIO, JTFOO03HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTD
K caM000pa30BaHUIO, MPOEKTHON U HCCIENOBATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAINpPaBIEHHOCTH U YPOBHs OOY4YEeHUS B JaJIbHEHUILIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHHME LIEHHOCTH >KWU3HHU, OTBETCTBEHHOI'O OTHOUIIEHUS K CBOEMY 3/10pPOBbIO,
YCTAaHOBKHM Ha 3JJ0POBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUNA U HENPUITHE BPEIHBIX
NpUBBIYEK  (YMOTPEOJEHUS]  aJKOTOJisl, HAPKOTUKOB, KYpEHHA), HEOOXOAUMOCTH
coOI0OIeHUsT TpaBUJI 0€30MacCHOCTU NpPHU OOpAILIEHWH C XUMHUYECKUMU BEUIECTBAMU B
OBITY U peabHOU KU3HH;

S) TPy10BOr0 BOCIIMTAHMS

UHTEpeC K MPaKTUUYECKOMY H3Yy4YeHHIO Tpodeccuil U Tpyaa pa3iMyHOTO poja,
yBaXEHHE K TPyAYy U pe3yibTaTaMm TPYIOBOW NE€ATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE
NPUMEHEHHUS] TPEIMETHbIX 3HAHUW MO XMMHUHU, OCO3HAHHBIA BBHIOOP WHIAMBUIYAIbHOU
TPACKTOPUU TMPOJOJDKEHUS O0O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCHEIIHOU
npodeccuoHaIbHOM AESTENIbHOCTH M Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON Cpejie;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11e71eCO000pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KHU3HHU Ha
3emile, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHHE LIEHHOCTH 3J0pPOBOr0 U 0€30MacHOro
oOpaza KW3HHM, OTBETCTBEHHOEC OTHOIIECHHE K COOCTBEHHOMY (HH3UUECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTU COOMIOACHUS MpaBuUil 0€30MaCHOTO
NOBeICHMsSI TTPU PabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIHSX, YTPOKAIOUIUX 3JOPOBbIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUA, TMOJIy4aeMble TPU H3YYECHUU XUMHUH, IS
pelIeHUs] 3a/1a4, CBSI3aHHBIX C OKPYXAIOIIEH NPUPOJHOW CpPEHOM, IS TOBBIIICHUS
YPOBHSI 3KOJIOTMYECKONW KYJIbTYPhI, OCO3HAHHS TIO0ATBHOIO XapaKTepa 3KOJIOTHMUECKHUX
npobiieM M MyTed HX pelIeHHs IOCPEACTBOM METOJ0B XUMHUH, 3KOJIOTHYECKOTO
MBIIIJIEHUSI, YMEHUS PYKOBOJCTBOBAaTHCSA MM B ITO3HABATEIbHOM, KOMMYHUKAaTHUBHOW M
COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanpeIMETHBIX  PE3YNbTATOB  BBIACISIIOT  3HAYUMBIE  JUIS
(GopMupOBaHUS MHUPOBO33PEHUS OOIICHAyYHbIE MOHATHSA (3aKOH, TEOPHs, MPHHIIUII,
runoresa, (paxkr, cucreMa, Ipouecc, SKCIEPUMEHT U JIPYToe.), KOTOPBIE UCIIONIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETaX M IO3BOJSIOT Ha OCHOBE 3HAHMM M3 ITHX
IIpeIMETOB (POPMUPOBATH MPEJCTABICHUE O LEJIOCTHOW HAay4YHOHM KapTUHE MUpa, U
YHUBEpCAJIbHBIE  y4eOHbIEe  JCHCTBUS  (IIO3HABATENIbHBIE,  KOMMYHUKAaTHBHBIE,
peryisiTUBHBIE),  KOTOpble  oOecrneunBalOT  (GOPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOU IEATEIbHOCTH.



ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jioruueckue AeicTBUS:

YMEHHSI MCIIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIILICHUS MPU OCBOCHUM 3HAHMWIA:
PacCKpbhIBaTh CMBICI XHMHUYECKUX TOHSATUM (BBIACTSATh HX XapaKTEepHbIE MPHU3HAKU,
yCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMH TOHSITHSIMH), HWCIOJIb30BaTh MOHSATHUS IS
OOBSICHEHUSI OTIEIbHBIX (PAKTOB U SIBJICHUH, BBHIOMpATh OCHOBAHUS U KPUTEPUU IS
KiIaccupuKalMi XMMHUYECKHUX BEIIECTB U XWMHUYECKUX pEakivii, yCcTaHaBIUBATh
MIPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YUYEHHS, CTPOUTH JIOTHUYECKHUE
paccyxaeHusi (MHIYKTUBHBIC, JEIYKTUBHBIC, II0 aHAJOTHH), JelaTh BBIBOJALI U
3aKJIFOUYCHUS

yMEHHE TPUMEHATh B TMPOIECCEe TIO3HAHUA TMOHATHS  (MPEeIAMETHBIE W
MeTanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJCNIHM, HCIOJIb3YyEMbIE B XHUMWUH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMBIE B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMHUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYeCcKasi (popMyIia U ypaBHECHUE XMMHUYECKOU
peakIuu — MpU pelieHud y4eOHO-TI03HABATENIBHBIX 33/1ad, ¢ y4€TOM ITHUX MOJCIBHHBIX
MPEJCTABICHUN BBISIBIIATh M XapAaKTEPU30BATH CYIIIECTBEHHBIE MPU3HAKU H3Y4aeMbIX
O0OBEKTOB — XHMHUYECKMX BEIIECTB W XUMUUYECKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CJIEACTBEHHBIC CBSI3M W MPOTHUBOPEUUS] B H3yHYaEMBbIX
MpoIECCaX U SIBJICHUSX.

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS:

YMEHHME HCIOJIb30BaTh IIOCTABJICHHBIC BOIMNPOCH B KAayeCTBE WMHCTPYMEHTA
MO3HAHMS, a TaKKE B KauyeCTBE OCHOBBI Il (DOPMHUPOBAHUS THIOTE3bI 1O IMPOBEPKE
MPaBUJILHOCTU BBICKA3bIBAEMbIX CYXKICHUM;

npuoOpeTeHne OmbITa MO0 IUIAHUPOBAHUIO, OPraHU3AlMUd M MPOBEJICHHIO
YUCHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a XOJIOM Mpollecca, CaMOCTOSITEIIHHO
IIPOTHO3UPOBATH €TO PE3YIbTaT, (POPMYITUPOBATH 000OIIEHUS W BBIBOIBI 110 PE3YyIbTaTaM
IPOBEAEHHOTO OMBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOEIaHHOHN padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBHIOMPaTh, AHAIM3UPOBATh U MHTCPIPETHUPOBATH HHPOPMAITUIO PA3IMIHBIX
BUJIOB W (OPM TIPEACTABICHUSA, IIOIYy4aeMyl M3 pPa3HBIX HCTOYHUKOB (HAYYHO-
MONYJIsipHAsl JUTEepaTypa XUMHUYECKOTO COJIep)KaHUsI, CIPABOYHBIE MOCOOUS, PECypChl
NHTepHeTa), KPUTHYECKH  OIICHUMBATh  MNPOTUBOPEYMBYID W  HEAOCTOBEPHYIO
uH(bOpMaIHIO;

YMEHHE TMPUMEHATh Pa3WyHble METOJbl M 3alpoChl MPH TOUCKE MU OTOOpE
WH(pOpPMAaIMK ¥ COOTBETCTBYIONIUX JAHHBIX, HEOOXOAUMBIX ISl BHITTOJTHEHUS YU4eOHBIX U
MMO3HABATEIBHBIX 3a7ad ONPEACIEHHOTO THIA, NPHOOPETEHHWE ONbITa B 00JACTH
HCITOJIb30BAHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTHH, OBJIaJICHUE
KyJbTYpOi aKTUBHOTO MCITOJIb30BAaHMS PA3JUYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSATEIIHHO
BBIOUpATh ONTHMaNbHYIO (OpPMY TMpejacTaBiIeHUs HWHPOPMALMKM W HWLIFOCTPUPOBATH



perraeMbie 3a/1a4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH, IPYTrUMHU GopMaMu rpaduku
M UX KOMOWHAIIMSIMU,

YMEHUE  UCHOJb30BaTh W  aHAJIM3UpPOBaTh B  Mpolecce  yuyeOHOW
HCCJICIOBATEILCKON  JICSITCIIBHOCTH HWH(POPMAIMIO O BIMSHUU TMPOMBIIIJICHHOCTH,
CEJIBCKOT0 XO3SICTBA U TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOIIECH MPUPOTHON CPEIbl.

KoMMyHHKATHBHBIE YHHUBEPCAIbHBIE YUeOHbIE 1eiicTBHSI:

yMEHHUsS 3aJ1aBaTh BOMPOCHI (B XojAe auanora U (WiM) AUCKYCCHHM) IO CYIIECTBY
oOcyxaeMol TeMbl, (DOPMYIUPOBATH CBOM TPEIIOKEHUS OTHOCHUTEIHHO BBITOTHEHUS
MIPEUIOKEHHOU 3a/1a4H;

YMCHHMS TIPEICTABIIATH TOJYYCHHBIE PE3YNIbTAThl IO3HABATCIBHON JIEATCILHOCTH B
YCTHBIX M TUCBMEHHBIX TEKCTaX; JejaTh MPE3CHTAIUI0 PEe3yIbTaTOB BBIMOJTHEHUS
XUMHUYECKOTO0 DJKCIEepUMeHTa (JIabopaTOpPHOrO OIbITa, JabopaTOpHOW pabOTHl IO
UCCJICJIOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOCKTA);

YMEHHS  Yy4eOHOrO  COTPpYAHHUYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
NO3HABATEILHON M WCCIICIOBATCIIBCKOW JICSITCILHOCTH TPU PEIICHHH BO3HUKAFOIIMX
npoOJjieM Ha OCHOBE ydéTa OOIIMX MHTEPECOB M COIJIACOBAHUS TMO3ULIMK (0OCYXKICHMUS,
OOMEH MHCHHSMH, «MO3IOBBIC INTYPMbI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA,
OTIpeJICIICHIE KPUTEPUEB I10 OIICHKE KaYeCTBA BBITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHbIe YHHBepcaJlbHbIe YUeOHbIe 1eficTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpPENEeNsTh MU JeATeIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambojee S(PQeKTHUBHBIE CIOCOOBI pelieHUs Y4eOHBIX H
NO3HABAaTEIbHBIX  3aJlay, CaMOCTOSITEIbHO  COCTaBISATh WM  KOPPEKTUPOBATH
MPEUIOKEHHBIA aJrOPUTM ACUCTBUM MPHU BBITOJIHCHUU 33JaHUM C YYETOM MOJIYYECHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUAX, OICHUBATH
COOTBETCTBHE IMOJIYYCHHOTO pE3yJibTaTa 3asBICHHOW IIeNId, YMEHHUE HCIOJb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCJIOBUH 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHUIO O0S3aTEIBHOTO COJEpIKAHMS,
YCTaHOBIIGHHOTO JaHHOH denepanbHOol paboyeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
OoOy4JaromMMUCS HAYYHBbIC 3HAHMS, YMEHUS M CIOCOOBI JEHCTBUH, CIICIHM(PUIECCKUE IS
MpeIMETHON 00J1acTH «XUMUS», BUIBI JESITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHWS,
€ro MHTEPIpETAIUH, TPEOOPa30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YY€OHBIX W HOBBIX
CUTYaIlUsX.

K xonmy oOydyenuss B 8 kjacce mpeIMeETHBIE Pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pacKphIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSATHH: aTroM, MOJEKYIa,

XUMUYECKUI 3JEMEHT, NPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOMHAST W HEOMHOPOJNHAS), BAJICHTHOCTh, OTHOCHTEIIbHAS aTOMHas |



MOJIEKYJISIpPHAs Macca, KOJIUYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
J0JI1 XUMHUYECKOT0 3JIEMEHTA B COEJTUHEHUH, MOJIAPHBII 00BEM, OKCH, KUCIIOTA,
OCHOBAaHUE, COJIb, DJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKHUCIICHMS, XUMHUYECKas
peakuus, KiIaccUPUKaluus  peakUuid: peakuMd COEJUHEHUS, pPEaKUUU
Pa3NOoKEHUs, PEAKIIUU 3aMEIICHUs], peakllMi 0OMeHa, SK30- U SHIOTEPMUUYECKUE
peakiuu, TeroBoi 3(PEeKT peakiuu, siAPO aToMma, ICKTPOHHBIA CIOM atoMma,
aTOMHasi opOUTalb, paJuyc aTroMa, XUMUYECKasi CBsI3b, NOJISIPHAsl U HEMOJspHAas
KOBAJICHTHAsl CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHWOH, PacTBOp, MaccoBas
710J151 BelecTBa (MPOLEHTHAs: KOHLIEHTpaIus) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSITUWA U NPUMEHSThH
AT MOHSTHUSA MPU OMTUCAHUU BEIIECTB U UX MIPEBPAILICHUN;

UCIIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIUKY JJIsi COCTaBiCHHsS (OPMYN BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

ONpEJEeNsATh BaJCHTHOCTh AaTOMOB DJIEMEHTOB B OWHApHBIX COEIUHEHHUSX,
CTETNIEHb OKHCIJICHHSI DJIEMEHTOB B OMHAPHBIX COCAMHEHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMNpeAeNEHHOMY KIAcCy COEAMHEHHH 1o QopMylaM, BUJ
XUMHUYECKOU CBSI3M (KOBAJECHTHAsI 1 MOHHAS) B HEOPTAaHUYECKUX COCTUHEHUSIX;
packpbiBaTh  cMmbici  [lepuogmueckoro 3akoHa J[. WM. Menneneena:
NEMOHCTPUPOBaTh NOHUMAHHE  IEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMUYECKUX AJIIEMEHTOB OT UX MoyokeHus B [lepuoguyeckoii cucteMe, 3aKOHOB
COXpaHEHHMs] MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJEKYJISPHOTO
YUEHHUS, 3aKOHa ABOTaapo;

OMKCHIBATh M XapaKTepu3oBaTh TaOIMuHyl0 (opmy [lepuomnyeckoit cuctembl
XUMUYECKUX AJIIEMEHTOB: pa3inyaTh MOHATUS «TJaBHAs noAarpynmna (A-rpymnmna)»
u «robounas noarpynna (b-rpyrmma)y, mansie u Oonblve MePUoabl, COOTHOCUTh
o0o3HaueHusi, KoToperle wumerorca B Tabmuie «llepuoguueckas cucrema
xuMuyeckux sneMeHToB J[. . MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sAjpa, oOlee Ynucio
AJIEKTPOHOB U PACHPEACIICHUE UX 10 AIEKTPOHHBIM CJIOSIM);

KJIacCU(PULIMPOBAThH XMMHUYECKUE DIIEMEHThI, HEOPraHUYECKHUE BEILECTBA,
XUMUYECKHE peakluu (10 YHUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIUU BEILECTB,
o TerioBoMy 3 dexTy);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBONCTBAa BEIIECTB
Pa3IMYHBIX KIJIACCOB, NOATBEP)KIasl ONHCAHUE MPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAa4E€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH MNPOTEKAHUS XMUMHUYECKMX NPEBPALICHUN B PA3JIUYHBIX
YCIOBUSIX;



BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0 W MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJNIO XMMHYECKOTO 3JIEMEHTa 1Mo (hopMmyse COeTUHEHHsI, MaCCOBYIO
JOJII0 BEILECTBA B PACTBOpE, IIPOBOAUTH PACYETHI 110 YPAaBHEHUIO XUMUUYECKOU
peaknuu;

MPUMEHSITh OCHOBHBIC OIEpPAIlldd MBICIUTEILHON JESITCIbHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEMaTU3alul, KiIacCU(UKAIIUIO,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JIJIST M3yYCHHUS CBOWCTB BEIIECTB
U XUMHUYCCKUX pEaKIHid, ECTCCTBCHHO-HAYYHBIC METOJbI IMO3HAHUS —
HAOJIIOJICHUE, W3MEPECHHE, MOJCIMPOBAHUE, OKCIICPUMEHT (peajabHBI W
MBICJICHHBIN );

CJIeIOBaTh TPaBWIaM TIOJb30BaHUS XMMHUYECKOW IMOCYA0H W J1ab0paTOpPHBIM
o0opyOBaHUEM, a TAKXKE MpaBUIaM OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIHSMH TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XHMHUUYECKHX OTIBITOB IIO
MOJyYCHUIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOpPOAAa M KHCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OMPEISIEHHON MacCOBOH N1oyiell pacTBOPEHHOTO
BEIICCTBA, IUIAHUPOBATh M TPOBOAUTH XUMHUYCCKHE OSKCICPHUMEHTBI I10
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C IOMOIINBI0 HHJIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPaHXK U APYTHE).

K xoniy oOyuyenuss B 9 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

PACKpbIBATh CMBICI OCHOBHBIX XHMHYECKHUX MOHSATHN: XUMUYECKHI AJIEMEHT,
aToM, MOJIEKYyJia, MOH, KATUOH, aHHOH, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
peakuus, XUMHUYecKash CBs3b, TEIJIOBOM A(QeKT peakuuu, MoJib, MOJSIPHBIN
00BEM,  pacTBOp,  DIIEKTPOJIUTHI,  HEINEKTPOIUTHI,  DIEKTPOIUTHUYECKAS
JTUCCOLIMAIIMSI, PEAaKIMd HWOHHOrO0 OOMEHa, KaTauu3aTtop, XUMHUYECKOe
paBHOBecue, oOOpaTuMble ©  HEOOpaTUMbIE  PEAKIUH, OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIE PEAKIUH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCJICHUE W
BOCCTaHOBJICHHE, aJUIOTPOINS, aM(pOTEPHOCTD, XUMHYECKAS CBSI3b
(KoBaJeHTHAs, MOHHAs, METAJUIMYECKas), KPUCTAIUINYECKas PEIIETKA, KOPPO3Us
METAJUIOB, CIUIABbl, CKOPOCTh XMMHWYECKOM PEaKUUH, MPEAECIBHO IOIyCTUMAs
koHueHtpanus [I/IK BemecTna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHWYECKHX IMOHATUUA U MPUMEHSTH
ATU MOHSTHUS NPHU ONIMCAHUU BEUIECTB U UX NPEBPALLCHUM;

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIUKY JJISI COCTaBICHHS (OPMYJ BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

ONpPEAEHATh BAJCHTHOCTh M CTENEHb OKHUCJIEHUS XUMHYECKHX JJIEMEHTOB B
COCMHEHUSAX  PA3JMYHOrO  COCTaBa,  NPUHAMICKHOCTh  BEHIECTB K
OMpe/IeIEHHOMY KJIAaCCy COEIMHEHHN 1o ¢opmyiaM, BUJ XUMHYECKOH CBSI3U



(xoBaneHTHasl, MOHHAS, METAUTMYECKAsl) B HEOPTaHUUECKUX COCTUHEHUSIX, 3apsi]
MOHA M0 XUMHUYECKOW (Qopmylie, XapakTep Cpeiabl B BOAHBIX PacTBOpaAX
HEOPIraHUYECKUX COCAUHEHUM, TUIl KPUCTALUIMYECKOM PELIETKH KOHKPETHOTO
BELIECTBA;

packpbiBaTh cMbIca llepuoamueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €Tr0 MOHMMAHUE: OMUCHIBATh U XapaKTepHU30BaTh TAOJIMUYHYIO
dbopmy Ileproarueckoil CUCTEMBl XUMUUYECKUX AJIEMEHTOB: pa3indaTh MOHSTHUS
«rnaBHas noArpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynma)», Masnsie
U OOJbIIME TEpPHOJbl, COOTHOCHUTH OOO3HAUEHHUS, KOTOpbIE MMEIOTCS B
NEePUONYECKON TabyHIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX 3JEMEHTOB (COCTaB W 3apsl sapa, oOllee 4HMCciIO 3JEKTPOHOB U
pacrpefieieHue UX 10  DJIEKTPOHHBIM  CIOSIM),  OOBSCHATH  OOIIUe
3aKOHOMEPHOCTH B M3MCHEHUHU CBOMCTB JJIEMEHTOB M HX COCJIMHEHUU B
npeaesiax MaJIbIX TEPUOJIOB M TJIABHBIX MOATPYNI C YYETOM CTPOSHUSI HUX
aTOMOB;

KJaccu(UIUpPOBaTh XMMUYECKHE DJIEMEHTHI, HEOpPraHWYecKue BEIIeCTBa,
XUMUYECKHE peakiuu (10 YUCIIY U COCTaBY YUAaCTBYIOIIMX B PEaKI[UU BEIIECTB,
Mo TeIIoBOMY 3(P(dEeKTy, M0 H3MEHEHUIO CTENeHEW OKHCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U Clielu(rueckre XUMUYeCKue CBONCTBRA
OPOCTBIX M  CIOXHBIX BEUIECTB, IMOATBEpPXkAAasi ONUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEaKLINIA;
COCTaBJISAITh YPABHEHHUS DJEKTPOJIUTUYECKON NHCCOLMAIMU KUCIIOT, IIEIOYel U
COJIeH, TOJNHBIE M COKpAalIEHHbIE YpaBHEHHS peakluuid HOHHOTO OOMEHa,
YpaBHEHHUs pEaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETHUUYECKON CBS3U
MEXy BEIIECTBAMM PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIUi;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUSA,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBHSIX;
BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa 1Mo (popMyse COeTUHEHHsI, MaCCOBYIO
JIOJIF0 BEIIECTBAa B PacTBOPE, MPOBOJUTH PACUETHI M0 YPABHEHUIO XMMHYECKOUN
peakiuu;

coOMI0OaTh TMpaBWia TOJH30BAHUS XUMUUYECKOW TMOCYAOH M JTa0OpaTOPHBIM
o0opyaOBaHNEM, a TAK)KE TPaBHIIa OOPAIICHHS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLMSIMU 10 BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB 10
MOJIYYEHHUI0 U COOMpaHMIO Ta3000pa3HbIX BEHIECTB (aMMMAaKa W YTIEKUCIIOTO
rasa);



e TMPOBOJUTH PEAKIMH, MOATBEPKAAIONINE KAUYeCTBEHHBI COCTAaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MTyTEM XJIOPHI-, OPOMUI-, HOAUI-, KapOOHAT-
, Gocar-, cunmmkat-, cynbdar-, THAPOKCUI-UOHBI, KATHOHHI AMMOHUSI U MOHBI
M3YYCHHBIX METAJJIOB, IPUCYTCTBYIONINE B BOJIHBIX PACTBOPAX HEOPTAaHUICCKUX
BEIIICCTB;

e TIPUMEHATH OCHOBHBIC ONEPAIMH MBICITUTEIBHON ACATEIBPHOCTH — aHAIM3 |
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMATH3allUI0, BBISIBJICHUE MPUYUHHO-
CIICICTBCHHBIX CBSI3€H — I W3YYCHHUS CBOWMCTB BEIISCTB W XUMHUYCCKUX
peaKInii, eCTECTBEHHO-HAYYHBIC METO/IbI IO3HAHMS — HAOIIOJCHUE, H3MEPEHUE,
MOJICJIMPOBAHUE, SKCTICPUMEHT (PeabHBIA U MBICIICHHBIN ).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
HaumeHoBaHue pa3aeioB U TeM uekTpoHHbIe (HudpoBbIe
Ne /ot P KoaudecTrBo p (uncpp )
NporpamMmbl o0pa3oBaTejibHbIE PecypChl
4acoB

Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHATUSA

XuMus — BakHas 00J1acThb
bu6mmoreka [IOK

1.1 €CTECTBO3HA a €CKOU 5
TCCTBOSHAHMA 1 HPAKTHHECCKON https://m.edsoo.ru/7f41837¢

JACATCIBbHOCTH YCJIOBCKA

1.2 BemntecTBa 1 XMMHUUECKHE peaKIIHA 15 bubmorexa HOK

' B peak https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosnyx. Kucnopon. Ilonsitue 06 6 bubnuoreka [JOK

' OKCHAaX https://m.edsoo.ru/7f41837¢c
29 Boaopon. Ilonsitue o kucnorax u 3 bu6moreka [IOK

' COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsr. [Tonsitre 06 5 bu6mmoreka [IOK

' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 bubmuoreka [JOK

' COEUHEHNN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pazpnen 3. Illepuoanueckuii 3akon u Ilepuoguyeckasi cucrema xumudeckux 3jaementos /1. U.
MenpgeseeBa. Ctpoenne aToM0OB. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[Iepuonnueckuii 3aKOH U
3.1 [Iepuonnueckas cucTeMa XUMHYECKUX 7
anemenToB /. 1. Menaeneena.

bubmmnorexa LIOK
https://m.edsoo.ru/7f41837c¢




Crpoenue aToMa
39 Xumuueckas cBI3b. OKUCIUTEILHO- 3 bubmunoreka LIOK
BOCCTaHOBUTEIBHBIE PEAKI[UN https://m.edsoo.ru/7f41837¢
bubmunoreka LIOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 buommorexa OK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68
[TPOIT'PAMME
9 KJIACC
Ne i/ Hamverobatine pasienos i rem KonunyecTBo DJIeKTpPOHHbIE (LM (POBbIE)
NporpamMmbl
4acoB o0pa3oBaTejibHbIE PeCypChI
11 [ToBTOpEeHME U yriuyoaeHne 3HaHUH 5 bubnuotexa [JOK
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoteka [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHIECKAs JUCCOIHAIIHSI. g bubnuoreka [JOK
XUMHUYECKUE PEAKIIMU B pacTBOpPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
06
2.1 thi?e:ifliKaT;:;;?z: VIIA- 4 bubmorexa OK
https://m.edsoo.ru/7f41a636
rpynnsl. ['agorenst
06
22| sunumicexnx sneverton VIA ¢ | BuomorerallOK
. https://m.edsoo.ru/7f41a636
rpynnsl. Cepa 1 €€ coeuHeHus
OO01as XxapakTepucTuKa
)3 XUMHYECKHUX DJIIEMEHTOB VA- 7 bubnuorexa [JOK
rpymmbl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepucTuKa
54 XUMHYECKHUX AJIeMeHTOB IV A- g bubnuorexa [JOK
rpynnsl. YTiaepoa U KpEMHUN U UX https://m.edsoo.ru/7f41a636
COCIMHEHUS
Hroro no paszneny 25
. bubmuorexa [JOK
3.1 Obmye cBoiicTBa METAUIOB 4 https://m.edsoo.ru/7f41a636
39 Baxwueiime MeTamuibl U UX 16 bubmoreka [{OK
COCIMHECHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20




41 BeniecTBa u marepualbl B dKU3HU 3 bubmuorexa IJOK

' 4eJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3

bubmnoreka LIOK
PesepBHOE Bpems 3

https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa3oBaHus

1

Ilo Teme: ((HepBOHa‘IaJII)HI)IC XUMHWYECCKHEC ITOHATUA»

1.1

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX IOHSTHH: aToM, MOJIEKyIa,
XUMHYECKUN JIIEMEHT, IPOCTOE BEIIEeCTBO, CJOKHOE BELIECTBO, CMEChH
(omHOpONHAs W HEOJHOPOAHAs), BaJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHas M
MOJIEKYJIsSIpHAsi Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J0Js XUMHUYECKOTO 3JIEMEHTa B COCJAMHEHUHU, MOJISIPHBIA 00BEM,
XMUMHYECKas peakuus, KiIacCUPUKAIMs peakUui: peakluu COECTUHEHHUS,
peaKuuu pasNoKEHHUs, peakUuy 3aMelIeHHs, peakuuu oOMeHa, B9K30- U
SHIOTEPMHUUECKUE PEaKINH, TeIJIOBON APPEKT peakinu, pacTBOpP, MaccoBas

JI0JIs BeniecTBa (POIEHTHAsI KOHILIEHTPALIKsA) B PaCTBOPE

1.2

HIUIIOCTpUPOBATh  B3aUMOCBA3b  OCHOBHBIX  XHUMHYCCKHX MOHATHH |

IMPUMCHATD OTU IIOHATHA IIPU OITMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BaTh XUMHUYCCKYHO CUMBOJIMKY JIsI COCTABJICHU (I)OpMy.]'I BCIICCTB U

YPaBHEHUN XUMHUYECKUX PEAKIIUI

1.4

PaCKpbIBATb CMBICII 3aKOHOB COXPAHCHUS MACChl BCHICCTB, ITOCTOAHCTBA

COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUYCHUS, 3aKOHA ABOF&I{pO

1.5

ONpCACIIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IH8.pHBIX COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUEC  PCaKIUU (HO qucilly " COCTaBy

YYaCTBYIOIIMX B PEaKkIMH BELIECTB, 110 TeIJI0BOMY 3 heKTy)




1.7

BBIYUCIIATE OTHOCUTCIIBHYO MOJICKYJIAPHYIO U MOJIIPHYHO MAaCChbl BCUICCTB

1.8

BBIUMCIIATH MAaCCOBYIO JIOJNIO XHUMHUYECKOTO JJeMeHTa 1o (opmyse

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHICCTBA B PaCTBOPE

1.10

IMPUMCHATL CCTCCTBCHHOHAYYHBIC MCTOAbI IIO3HAHHUA — Ha6JIIOIIeHI/I€,

U3MEpEHNE, MOAEITUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbII U MBICIIEHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEIIECTBY

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKHUX TTOHSTHH: OKCHJ, KHCIIOTAa,

OCHOBAaHHE, COJIb

2.2

OTpENENATh NPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY  Kiaccy

coenuHeHul no Gopmynam

2.3

K.]'IaCCI/I(l)I/IHI/IpOBaTI) HCOPTraHNMYCCKHEC BCIICCTBA

2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, TOATBEpPKIAasi ONMUCAHWE MPUMEPAMU MOJIEKYISIPHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBA B€IIECTB B 3aBUCHUMOCTH OT HX Ka4C€CTBCHHOIO
CoCTaBa, BOBMOKHOCTHU IMPOTCKaHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHBIX

YCIOBUAX

2.6

CJIeIOBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKON MOCYI0M U J1abopaTOpHBIM
obopynoBaHHMEM, a Takke INpaBHiaM OOpalleHHs C BelleCTBaMU B
COOTBETCTBUU C HUHCTPYKIUSMHU 1O  BBINOJHEHHIO  J1a00paTOPHBIX
XMUMHUYECKUX OMNBITOB IO MOJYYECHUIO U COOMPAHHIO T'a3000pa3HbIX BEILIECTB
(Bomopoda W KHCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OIpeneiaEHHON
MaccoBOW J0Jell pacTBOPEHHOIrO BEIIECTBA, IUIAHUPOBATH U IPOBOJUTH
XMMHUYECKHUE OHKCHEPUMEHTHI IO PAaClO3HaBAaHUIO PACTBOPOB ILEJIOYEH H

KHCJIOT C IIOMOIIbIO MHIAUKATOPOB (J'IaKMy'C, (I)CHOJ'I(l)TaJ'ICI/IH, MCTHWJIOPpAHK H

Apyrue)

2.7

IIPOBOANTD paC‘IéTH 10 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

ITo teme: «llepuoguuecknii 3akoH u Ilepnoanueckas cucremMa XMMHUYECKHX
anemeHtoB JI. M. Menneneea. CrtpoeHune aroMoB. XHWMHYECKas CBS3b.

OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC pCaKum»

3.1

pPacCKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MIOHSATHH: AApO  aToMa,
BHeKTpOHHLIﬁ clioi aToMa, aTOMHas Op6I/ITaJ'IB, paanyc atomMa, XUMHUYCCKaAA

CBA3b, IoJIApHasA n HCMOJIsIpHAas KOBaJICHTHAs CBs3b,




3IEKTPOOTPULIIATEILHOCTh, HMOHHASI CBA3b, HOH, KAaTHOH, AHHOH, CTEIEHb

OKHCJICHHUA

3.2

KJIaCCI/I(bI/IL[I/IpOBaTb XUMHNUYCCKHUEC DJICMCHTBI

33

OIMCHIBATh U XapaKTepu30BaTh TabunyHyto Gopmy Ileproauueckoit cuctemsl
XMMHMUYECKUX JJIEMEHTOB: pas3iuyaTh IOHATUS  «TJaBHas MOArpyIMma
(Arpynna)» u «nobounas noarpynna (brpymma)y, «maineie» U «00IbIIME»

NePHOIbI

34

packpsiBaTh  cMbicn  I[lepuoanueckoro 3akonHa J.M. Menneneesa:
ACMOHCTPUPOBATL IMOHUMAHUWEC nepnozlnqecxoﬁ 3aBUCUMOCTH  CBOMCTB

XUMHUYCCKHUX 3JIEMCHTOB OT UX ITOJIOXKCHUSA B Hepuogmqemcoﬁ CHCTEMCEC

3.5

COOTHOCHUTh 0003HaueHus, KOTopble uMerorcs B Tabnuue «llepromuueckas
cucrema xumuuyeckux »snemeHToB M. MenzaeneeBa» ¢ YUCIOBBIMHU
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHUMHUYECKHX DJIEMEHTOB (COCTaB M
3apsj sapa, o0IIee YUCIIO AIEKTPOHOB U PacIpe/ieIeHHe X MO 3JIEKTPOHHBIM

CIIOSIM)

3.6

ONIPCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIUHECHUAX

3.7

OTpENeNaTh BHJ XUMHYECKOH CBsI3W (KOBaJIGHTHasT W HOHHas) B

HCOPraHNM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

PaCKphbIBAThb CMBICJI OCHOBHBIX XHUMHYCCKHX TTOHSITHM: PacTBOD,
QJICKTPOJIUTBI, HEAJICKTPOJIUTDBI, SJICKTPOJIUTUYCCKAA AUCCOLUALIUA, PCAKIINH
HOHHOTI'O O6M€Ha, KaTajiu3aTop, XHMMHUYCCKOC PaBHOBCCHUC, O6paTI/IMI>Ie u
HeO6paTI/IMLIe peaKiuy, OKHCIIUTCIBHOBOCCTAHOBHUTCIIbHBIC pcaKknuu,
OKHCJINTCIIb, BOCCTAHOBHUTCIIb, OKHCJICHUEC U BOCCTAHOBJICHUC, AJUIOTPOIINA,
aM(I)OTepHOCTL, XUMHUYCCKas CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MeTaJ'IJII/I"IeCKaﬂ),

KpUCTAJININICCKasA peméTKa, CIIJIaBbl, CKOPOCTb XUMHAYECKOH pcaknuun

1.2

WIUTIOCTPpUPOBATL  B3aUMOCBA3bL  OCHOBHBIX  XUMHUYCCKUX MNOHATUN U

NPUMCHATH 3TU IOHATUA IIPHU OIIMCAaHNUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ




1.3

COCTaBJIATh YpaBHCHHA I—)JICKTpOJIHTH‘-IGCKOfI Jucconnuanyuy KHCJIOT, IJ.ICJIO‘-IGIZ

Y COJIeH, MOJTHBIE ¥ COKPAIEHHBIC YPAaBHEHUS PEAKIIN HOHHOTO 0OMEHa

1.4

PaCKpLIBATh CYIIHOCTb OKHCJINTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUYECKOU PEaKIINU

ITo temam: «HemeTaiuisl 1 UX coeauHEHUS» 1 «MeTauibl ¥ UX COEIUHEHUS)

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOMKE ¥ CHEHUPUICCKHE XHUMHYCCKUC
CBOWCTBA TMTPOCTBIX U CIOXXHBIX BEIIECTB, TMOATBEPKAast OIHCAHUE
MpuMepaMy  MOJIEKYJSIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKIINI

2.2

COCTaBJIATL  YPaBHCHUA pCaKHHﬁ, MNOATBCPXKAAOIINX  CYHIECCTBOBAHUC

TeHETHUYECKO CBS3HN MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH TMPOTCKAHUA XHUMHYCCKHX HpeBpameHHﬁ B Ppas3IMYHbBIX

YCIIOBHSIX

24

CJIeZIOBaTh MpaBWJIaM TOJb30BAHUS XUMHUYECKOW MOCYA0H M JTaOOPaTOPHBIM
o0opymoBaHMEM, a TaKKe TMpaBWIaM OOpameHuss C BEIIeCTBAMU B
COOTBETCTBUM C  HWHCTPYKIUSMH IO  BBIMOJHEHHIO  JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TIOJYYECHUIO M COOMpAHHIO Ta3000pa3HBIX BEIICCTB

(amMMHaKa M yrJIeKHCIIOTO Ta3a)

2.5

IPOBOAMUTH PEAKIMU, MOATBEP:KAAIOIIME KAUYEeCTBEHHBIM COCTaB Pa3iIMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MyTEéM XJIOpPUA-, OpOMHUI, HOIU,
kapOoHat, gocdar, cunukar, cynbdar, THAPOKCUANOHBI, KATHOHBI aMMOHMUS,
MOHBl H3YYEHHBIX METAJJIOB, NPUCYTCTBYIOUIME B BOJHBIX PacTBOpax

HCOPraHNMYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pacKpbIBaTb CMBICJI OCHOBHBIX XHMMHYCCKHUX MMOHSTHM: HHK BCIICCTBA,

KOpPpOo3usad MCTAJJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON ACATCIBHOCTH — aHaIWu3 U
CHUHTE3, CPAaBHCHUC, O606H_IGHI/IC, CUCTCMATU3allUI0, BBIABJICHHUC IMPUYIUHHO-
CIIEICTBEHHBIX CBS3E€U — A N3YUYCHU CBOMCTB BEIIECTB M XHUMHYECKHUX
peaKHHfI; CCTCCTBCHHOHAYYHBIC MCTOJbI IMO3HAHUA  — Ha6J'IIOI[eHI/Ie,

HU3MepeHue, MOJCTMPOBAHNE, IKCTIEPUMEHT (PEaIbHBIN 1 MBICIICHHBIH )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenver xumuu. Ponp XUMUM B KW3HU YeJlOBeKa. XMMHUA B CHCTEME HayK. Tena u

BeniecTBa. uznueckue CBOMCTBA BEMIECTB. ArperaTHOE COCTOSIHUE BEUIECTB

1.2

Ilonste © METOJaX IIO3HAHWSA B XHMHH. Yucteie BEIICCTBA U CMCCH. Crioco0n1

pa3aeieHus: cMecen

1.3

ATOMBI M MOJICKYJIbI. Xnmudeckne 31eMeHThl. CHMBOJIBI XUMHUYECKHX DIIEMEHTOB.

[IpocTeie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuyeckass ¢opmyna. BalleHTHOCTP aTOMOB XHMHUYECKHUX D3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cOCTaBa BemiecTB. OTHOCUTENBHAs aromMHas Macca. OTHOCHTENbHas

MOJICKYJIsIpHas Macca. Maccosas J0JI1 XUHMHYCCKOI'O 3JIEMEHTA B COCAMHECHU U

1.5

KonnuectBo BemectBa. Mosnb. MonsipHas macca. B3aumMocBs3b KOJIMYECTBA, MAacChl U
Yucia CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérbl mo ¢opMmynaM XUMHYECKHUX

COEeIUHEHNN

1.6

dusznyeckrue U XMMHYECKHE SBIICHHSI. XHWMHYECKast peakuusga u eé IIPpHU3HAKH. 3aKoH
COXpaHCHUA MACCBhbl BCIICCTB. XumMmudeckue YpaBHCHHUA. KHaCCI/I(l)I/IKaHI/IH XHUMHYCCKHUX

peakuuii (CoequHEHUs, Pa3IoKEHUs, 3aMEIICHHs, OOMeHa)

1.7

XUMHUYECKUH HSKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TIOCYIOH, C MpaBHIAMH
paboTel B J1abopaTopuu U npuémamu oOpaileHus ¢ JIabopaTOpHbIM 00OpyIOBaHHUEM,
W3yYeHHE M OINUCaHHe (PU3MUYECKHX CBOWCTB 0OOpa3IlOB HEOPraHWYECKUX BEIIECTB,
HaOroleHue (u3uveckux (IUIaBICHHE BOCKA, TasHUE JIbJa, pacTUpPAaHUE caxapa B
CTYNKE, KHUIICHHE ¥ KOHJCHCAIMS BOJbI) M XHUMHYECKMX (TOpPEHHE CBEYH,
MPOKaJMBAHUE MEIHOW IMPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCJIOTON) SIBJICHUM,
HaOIO/IeHNE U ONHCaHUe MPU3HAKOB MPOTEKaHUS XUMHUECKUX PeakIuil (pa3noxeHue
caxapa, B3aUMOJCWCTBHE CEPHOM KHUCIOTHI C XIOPUIOM Oapusi, pa3ioKeHHE
ruapokcuaa Meau(Il) mpu HarpeBaHum, B3aUMOJICHCTBUE Kelie3a C PacTBOPOM COJIHU
meau(Il), wu3yuenume cmocoOOB pasfeneHuss cMmeced (C MOMOIIBI0 MAarHuTa,
(¢buIbTpOBaHUE, BBHITAPUBAHKE, TUCTHILIISAIMS, XpoMaTorpadus), MpoBeIeHNE OUYUCTKU
MOBAapEHHON coJIM, HAOMIOJEHHWE W OINUCaHUE pEe3ylIbTaTOB TPOBEIACHUS OIbITA,

WIUTIOCTPUPYIOIECTO 3aKOH COXpaHCHUA MACChl, CO3JaHUC Mozeaeu MOJICKYJI




(1IapocTep;KHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopos — 3yieMeHT U pOCTOE BEIIECTBO.
Haxosxnenne kuciaopoaa B mpupoje, GU3NIecKue U XUMUYECKHE CBOMCTBA (peakIiu
ropenus). Okcupapl. [Ipumenenne kucmoponaa. CrocoObl MONMYYEHHsT KUCIOpOaa B
naboparopun U mnpoMblieHHOcTH. KpyroBopor kucimopoaa B mnpupoge. O30H —

AIIOTPONHAS MOIU(UKAIMS KHCIOPOIa

2.2

TemnoBoil 3¢p¢dexkT XUMHUYECKOM peakiuu, TEPMOXMMHUYECKHUE YPAaBHEHMsS, JK30- U
SHIOTEPMHUYECKUE peakiuyu. TOIUIMBO: yrojlb W MeTaH. 3arpsa3HEHHE BO3/yXa,

YCWJICHHE MTapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bomopon — oameMeHT M ImpocTroe BemecTBo. HaxokaeHue BOmopoga B IPHUPOZE,
¢u3nueckre U XMMHUYECKHE CBOWMCTBA, NMPUMEHEHHE, CrocoObl mosydyeHus. KucnoTtsl u

COJIN

2.4

MoutspHbiil 00BEM ra3oB. Pacu€Tbl M0 XUMHUYECKUM ypaBHEHHUSIM

2.5

®usnueckue cBoncTBa BOJbl. Boma kak pactBoputens. PactBopel. HackleHHbIE M
HEHACBIIEHHbIE pacTBOphl. PacTBopuMoOcTh BemecTB B Boxe. MaccoBass Ooms
BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Posib pacTBOpOB B
IPUPOAEC M B OKU3HM 4enoBeka. KpyroBopoT Boasl B IpHpone. 3arpsi3HEHUE

MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus neoprannueckux coeaumHeHui. Oxcunbl. Knaccudukanus oKCHIOB:
cosieoOpa3zyromue (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEPHBIC) M HECOJeoO0pa3yroIIue.
Homenknarypa okcuaoB. dusndeckne U XMMUYECKUE CBOMCTBA OKcHOB. [loydenue

OKCHJ0B

2.7

OcHoBanus. Kiaccudukanus ocHOBaHMIA: HIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBanuii. ®dusnueckue W XUMUYECKHE CBOICTBAa OCHOBaHHIl.

[Tomyyenne ocHOBaHMH

2.8

Kucnotel. Knaccupukanus kucnor. Homenknatypa kucinoT. Pusnueckue W
XUMHUUYECKME CBOMCTBA KUCHOT. Pan aktuBHOCTH MeTtainoB H.H. bekerosa. [lonyuenune

KHUCJIOT

2.9

Comu. Howmenknatypa conedl. @u3znueckMe U XUMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien

2.10

I'eneTnueckas cBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI

2.11

XYUMHUYECKUMN OKCIICPUMCHT: KAa4YCCTBCHHOC OIIPCACICHUC COACPIKAHUA KHCIIOpPOJa B

BO3YyX€C, IMOJYYCHHC, CO6I/IpaHI/IC, pacrio3HaBaHUC W H3Y4YCHHC CBOMCTB Kuciiopozaa,




HaOII0/ICHNE B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBHSI BO3ZHUKHOBEHUS H
MIpEeKpaIeHus: ropeHus (Mmoxkapa), 03HaKOMIIEHHE ¢ 00pa3llaMu OKCHJIOB M OIHCAHUE
WX CBOKCTB, NOJy4eHHE, COOMpaHue, pacrio3HaBaHUE W M3YYCHHE CBOWMCTB BOJOPOIA
(ropenue), B3aumojeictBue Bogopoga ¢ okcupom  Mmemu(Il)  (Bo3mokHO
WCIIOJIb30BAHUE BUICOMATEPHAIIOB), HAOIIOJCHUE 00pa3I[OB BEIIECTB KOJUYECTBOM |
MOJIb, HCCJICIOBAaHHE OCOOCHHOCTEW pPACTBOPEHHS BEHISCTB C  Pa3IMIHOMN
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHONM MAacCOBOM J0JIEH
pacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBHE BOJBI C MeTaulaMu (HaTpUeM U
KaJbI[ieM) (BO3MOYHO HCITOJIb30BAaHME BUCOMATEPHATIOB), OMPEICIICHUE PAaCTBOPOB
KHCIIOT W IHeJoYel ¢ TOMONIBI0 HWHIWKATOPOB, HCCIEAOBaHHWE OOpPa3IoB
HEOPraHWYECKUX BEIISCTB PA3JIMYHBIX KIACCOB, HAOIOJACHHE W3MEHEHUS OKpPACKU
WHIMKATOPOB B PAacTBOpPaxX KHUCIOT W MISIOYEH, M3YYCHHE B3aMMOJICHCTBUS OKCHIA
memu(Il) ¢ pacTBopoM CepHOM KHCIOTBI, KHCIOT C MeETaJJIlaMH, pPEaKIui
HEUTpaU3alliy, IIOJIydeHUe HEpPaCTBOPUMBIX OCHOBAHWMW, BBITCCHCHHE OJHOTO
MeTajjla JPYTMM M3 pacTBOpa COJIH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3334 M0 TeMe

«BaxHenmue Ki1acchl HEOPraHMYECKUX COEINHEHUID)

[Tepuoanueckuii 3akoH u [lepuoandeckasi cucrema XumMudeckux sneMenToB .M.
MenneneeBa. CTpoeHue aToMOB. XUMUYeECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCJIbHBIC PCAKIINN

3.1

[lepBpie MOMBITKH KIaCCUPHUKAIMU XUMUYECKHX 3iieMeHTOB. [loHsTHE O Trpymnmax
CXOAHBIX DJIEMEHTOB (ILIEJIOYHbIE U MICJIOYHO3EMEIbHbIE METAJIbl, TaJIOTEHBI,

WHEPTHBIE Ia3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI

3.2

[Tepuonnueckuii 3akoH. llepumoaudeckas cucteMa XuUMHYECKUX djieMeHToB JI.M.
MenneneeBa. KoporkomepuonHass u jmHHOTNEproaHas (opmbl Ilepuoaudeckoit
cucteMbl xumuueckux odnemeHtoB J[.MI. MennaeneeBa. Ilepuoabl u  rpymnmsbl.

Du3YeCKU CMBICIT MOPAAKOBOI'O HOMEPA, HOMEPOB IIEPHUOJa U I'PYIIIILI 3JIEMCHTA

3.3

Crpoenue aromoB. CoctaB atoMHbIX sjaep. M3ortombl. Onextponsl. CTpoeHHe
ANIEKTPOHHBIX 000J0YeK aTOMOB mepBbIX 20 XUMUYecKuX 3reMeHToB llepuonnyeckoit
cucteMbl JI.MI. MenneneeBa. XapakTepucTuKa XUMHYECKOTO »3JIEMEHTa IO €ro

nonoxeHuro B [lepuoanyeckon cucreme 1.11. Menneneesa

34

3aKOHOMepHOCTI/I HN3MCHCHHUA paanyca aTOMOB XUMHNUYCCKHUX 9JICMCHTOB,
METAUIMYECKUX W HEeMETAUIMYECKHUX CBOMCTB IIO rpynmnamM " Iepruoaam. 3HaueHUe
HCpI/IO,Z[I/IquKOFO 3aKOHa H HepHOHHQCCKOﬁ CHUCTEMBI XHUMHUYCCKUX OJICMCHTOB IJIA

pa3BuTus Hayku U npaktuku. .M. Mennenees — y4€HbIN U IpaKJaHUH

3.5

XuMHu4deckas CBA3b. KoBanenThas (HOHHpHaﬂ n HeHOHHpHaH) CBA3b.




DIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 371eMeHTOB. loHHAas CBS3b

3.6

Crenienbs  okucieHus. OKHCIHTEIFHOBOCCTAHOBUTCIBHBIC pCaKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCINUTEIM U BOCCTAHOBUTEIIN

3.7

XUMUYECKUIN IKCHEPUMEHT: M3ydyeHue 00pa3lioB BEUIECTB METAJUIOB U HEMETAIIOB,
B3aUMO/JICHCTBUE TMIPOKCHIA IIMHKA C PACTBOpPAMU KHUCIOT U ILEJI0Yel, IpOBEACHHE
OTBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHl OKHUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX DPEAKLIMM

(ropeHue, peakliuy pa3ioKeHHUs, COSAUHEHNUST)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo u xummnueckas peakuus. [loBropenue

1.1

[Iepmognueckuit 3akoH. llepuogmyeckas cucrtemMa XUMH4YECKMX dneMmeHToB J[.M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHX
JJIEMEHTOB IEPBBIX TPEX NEPUONOB, KaIHsl, KAJIBLIUA U UX COCIUHCHUM B COOTBETCTBUU

C IIOJIOKEHUEM DJIEMCHTOB B Hepno/mqecmﬁ CUCTEME U CTPOCHUEM HUX AaTOMOB

1.2

CtpoeHue BellecTBa: BHJAbl XUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BeI[eCTBA OT THUMNA KPHUCTAUIMYECKOM pemeéTku M BHUIA
xuMmuueckor cBsa3u. Kiaccudukanus ¥ HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB
(MexTyHapoaHas ¥ TpUBHalIbHAsA). XUMUYECKUE CBOWCTBA BEILECTB, OTHOCAILIUXCA K
pa3IMYHBIM  KJaccaM ~ HEOPraHMYeCKUX  COCJUHEHHMM, TeHeTH4YecKas  CBA3b

HCOPraHM4YCCKUX BCIICCTB

1.3

Knaccudukanuss XUMHYECKMX peakUWid IO pa3iuyHbIM HOpHU3HaKaMm (10 4YHUCITy U
COCTaBY yYacTBYIOIIMX B PEaKIMH BELIECTB, MO TEMIOBOMY 3P GEKTY, M0 U3MEHEHUIO
CTeTeHEeW OKHUCIEHUS XUMHYECKUX OJIEMEHTOB, IO OOpPaTUMOCTH, IO Y4YacTHUIO
Karajau3aTopa). JK30- U IHAOTEPMUUYECKUE PEAKIUH, TEPMOXUMHUYECKHE YPABHEHHS.

ITonsrue o CKOPOCTH XUMHWYECKOH pe€aKuuun

1.4

[Tonstue 06 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKHUX PpCaAKIUAX. Ilonsatue o
TOMOI'CHHBIX MW TCETCPOICHHBIX PCAKIUAX. IloHsaTHE O XHMHYECKOM paBHOBECHUU.
q)aKTOpLI, BJIMAIOIINUE Ha CKOPOCTH XUMHYECKOMN PCaKMU U IMOJIOKCHHUE XUMHNYCCKOI'O

PaBHOBCCHA

L.5

OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC pcaKkuuu, Z-)JICKTpOHHHﬁ OajaHC OKHMCIUTEILHO-
BOCCTaHOBHUTEIILHOMU pCaKknuu. CocrapncHue ypaBHeHI/Iﬁ OKHCIIUTEIBHO -

BOCCTaHOBHUTCIBHBIX peaKuHﬁ C UCIIOJIB30BAHUCM MCTOJA SJICKTPOHHOTO Oairanca




1.6

Teopust 3IEKTPOIUTUUECKON JUCCOLMALUU. OJEKTPOJUTHl M HEIIEKTPOJIUTHL.
Karvonsl, aHuoHbl. MexaHu3M JucCCOLMAllMM BEUIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckoi cBszu. Crenenp aucconnanud. CuibHBIE U cladble 3JIEKTPOJUTHI.
Peakiiun noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS peaKIuii HOHHOTO OOMEHa, IOJIHBIE U
COKpaIli¢HHbIe HOHHBIC ypaBHEHUs peakinid. CBOWCTBAa KUCIOT, OCHOBAHHUI U COJICH B
CBETE MpeACTaBIECHUN 00 3MEKTPOJUTHYECKON aucconanuy. KauecTBeHHbIE peakiuu

Ha HoHbL [loHATHE O rUIpONIU3E CONEn

1.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOETSMH KPUCTAJUIMYECKHX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa M anmMasa), CIOKHBIX
BEIIECTB (XJIOpUAAa HATpHs); HUCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peaKkuu OT BO3JCHCTBHUS PA3IUYHBIX (PAKTOPOB; UCCIEIOBAHHE AIEKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOIECCAa AUCCOIMAIMN KHUCIIOT, IIeNodeil u cosieil (BO3MOXKHO
WCTIONIb30BAaHME  BUJCOMATEPHAJIOB); MPOBEACHUE  OIBITOB, HWILTIOCTPUPYIOUINX
MPU3HAKU MPOTEKaHUsl peakiuil noHHOro obmeHa (0Opa3oBaHME OCa/Ka, BbIAEIICHHE
raza, 0Opa3oBaHUE BOJbl); OIBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBMTENBHBIX pEAKUMH (TOpEeHHe, peakUMH pa3jokKeHUs, COEIUHEHUS);
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOILBIO KAa4eCTBEHHBIX PEAKIMH Ha

HOHBI; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranner u nx COCAUMHECHU

2.1

OOmrast xapakTepucTUKa TajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crerieHu okucieHus. CrTpoeHne © (U3NYECKHE CBOMCTBAa TPOCTBIX BEHIECTB —
raJloreHoB. XMMHUYECKUE CBOMCTBA HA MPUMEpPE XJIopa (B3aUMOJICHCTBHE C METaIIaMH,
HEMeTaJllaMHy, menodamu). XiaopoBoaopoa. ColisiHast KHCI0Ta, XAMUYECKUE CBOMCTBA,
noJIydeHue, npuMeHenue. JlelicTBre Xjopa U XJIOpOBOJIOPOJia Ha OPraHU3M YeJIOBEKa.

Baxmneiiue XJIOpHUAbI K UX HAXOXKIACHHUC B IIPUPOIC

2.2

Oobmas xapakrtepuctuka areMeHToB VIA-rpynmbl. OcoOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CcTemeHu okucieHus. CrpoeHue U (U3HUECKHUE CBOWMCTBA MPOCTHIX
BEIIECTB — KHUCJIOpPOJa M cepbl. AJUIOTPOINHbIE MOIAU(PHUKAIUU KUCIOPOJa U CEPBHI.
Xumnueckue cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKHE U XMMHUYECKHE
cBoyictBa. OKcuapl cepbl Kak NPEICTABUTENN KHCIOTHBIX OKCHIOB. CepHas KHCIOTa,
¢u3nyeckue U XUMHUYECKHe CBOMCTBa (0OIIMe Kak MpEeICTAaBUTENs Kiacca KUCIOT U
cneunpuyeckrue). XHUMHUYECKUE PpEaKIUH, JeXallue B OCHOBE IPOMBIIUIEHHOTO
cnocoba monydyeHus: cepHoil kucnotbl. Ilpumenenue. Conm CepHONM KHCIOTHI,
KadecTBEHHasl peakuus Ha cyinbpaT-uoH. HaxoxneHue cepbl U €€ COeIMHEHMH B

IpHUpoAac. XHUMHUYECKOE 3arpsi3HCHUC Oprncanmeﬁ Cpeabl COCAUHCHHUAMU CCPLBI




(KuCnOTHBIE  JOXKIM, 3arps3HEHUE BO3AyXa U BOJAOEMOB), CIIOCOOBI  €ro

MpeAOTBPALLECHUS

2.3

OOmias xapakrepucTuka 351eMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIEHUS. A30T, pacpOCTpaHEHUE B IIPUPOJIE, (PU3HUECKUE U
XUMHueckue cBoiictBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (U3UYECKHE U
XMMHMUYECKHE CBOMCTBa, MoJlyyeHue U npumeHenue. Colu aMMOHUS, UX PU3NYECKUE U
XMMHMUYECKHUE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakuys Ha HOHbI aMMOHUS.
A30oTHas KucioTa, e€ noyiyueHue, (pu3Mueckue U XMMHUYECKHe CBoiicTBa (0OImIMe Kak
IIPEICTaBUTEINS KJIacca KUCIOT U crnennudeckue). Mcnonp3oBaHue HUTPATOB U COJIEH
aMMOHMSI B KaueCTBE MHUHEpPAJIbHBIX YAOOpeHHH. XUMHYECKOe 3arpsi3sHEHHE
OKpYXKaroIllel cpeJibl COEAUNHEHUAMHU a30Ta (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/yXa,

TTOYBBI ¥ BOJIOEMOB)

2.4

®ochop, amnorponHeie Moaudpukauuu ¢pochopa, ¢GU3NYECKHE U XUMHUYECKHE
cBorictBa. Okcua dochopa(V) u dochopnas kucmora, pundeckne U XUMHIECCKUE
cBOlcTBa, mnoiyueHue. Mcnosb3oBanue QochaToB B KayecTBe MHHEPATbHBIX

ynoOpeHuit

2.5

O6mras xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTEMEHU OKHUCICHUSA.  YTJepol, aJUIOTPONHble MOoAU(UKALUY,
pacnpocTpaHeHue B TpHUpoje, (U3NYECKUE M XHMHUYECKHE CBOWCTBA. AJCOpOIMS.
KpyrosopoT yriepoaa B npupoae. Okcuabl yriaepoja, ux Gu3nYecKue U XuMUYECKHe
CBOMCTBa, JEHCTBME HA JKUBBIE OpPraHU3Mbl, TOJY4YeHHE U IPUMEHEHHE.
DKoJoruveckue mnpoOsemMbl, cBs3aHHble ¢ okcuaoMm yraepona(lV); rumoresa
rJ1006aTBbHOTO MOTEIICHHUS KJIMMaTa; MapHUKOBBIA 3¢ddext. YronbHas kuciaora u eé
colM, UX (U3MYECKHE U XUMUYECKHE CBOWCTBA, IOJyY€HHE U TPUMEHEHHE.
KauectBennas peakius Ha kapOoHaT-uoHbl. Mcnonp3oBaHue kapOOHATOB B OBITY,

MCIUIHHEC, ITPOMBIINIJICHHOCTH U CCJILCKOM XO3SMCTBE

2.6

HepBOHa‘IaJ'ILHLIC MOHATHSA 00 OPraHN4YCCKUX BCIICCTBAX KAK O COCIUHCHUAX YIIJICpOda
(MeTaH, 9TaH, OTUJICH, allCTHUJICH, 3TAaHOJI, ITIMICPHUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTaB u
XUMHUYCCKOC CTPOCHHC. [ToussiTHE O OHMOJOTHYECKH Ba)KHBIX BCIICCTBAX: JKHUpPaAX,
6em<ax, yriieBoJax — M HUX POJIM B KHU3HU YCIOBCKA. MaTepI/IaJ'IBHOC CIANHCTBO

OpPraHU4YC€CKUX U HCOPTAHNUICCKUX COCIUHEHMI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MOJIYYE€HHUE U TNPUMEHEHHE.
Coenunenus kpemMHus B npupoze. O6ume npencrasieHust 06 oxkcune kpemuua(IV) u
KpeMHHEBOH kuciore. CHIMKaThl, HMX HCHOJb30BaHHE B OBITY, MEAULUHE,

MMPOMBIIIJIICHHOCTH. Baxueiimue CTPOUTCJIIBHBIC MaTCpHajibl: KEpaMuKka, CTCKIIO,




IIEMEHT, OeTOH, xKene300eToH. [IpobieMbl 6€301MacHOr0 MCIIOIB30BAHMS CTPOUTEITHHBIX

MAaTEPHUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XUMUYECKUH 3KCIIEPUMEHT: M3Y4eHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJITHOW KHCIIOTBI; TIPOBEIEHHE KAUECTBEHHBIX pEaKIUil Ha XJIOPUA-HOHBI U
HaOJIO/IGHUEe TPU3HAKOB WX TPOTEKAHWUS; OMBITHI, OTpakaromue (U3NYeCKue u
XMMHMUYECKHUE CBOMCTBA TaJlOTEHOB M HMX COEAMHEHUH (BO3MOYKHO HCIOJIb30BAHUE
BHJICOMATEpPHAJIOB); O3HAKOMJICHHE ¢ o0OpaslamMu  XJIOpUIOB  (TaJOreHHUIOB);
03HAaKOMJIEHHE C 00pa3liamMH cepbl U €€ COeAMHEHUSMHU (BO3MOXKHO MCII0JIb30BaHUE
BHJICOMATEpHasIoB); HaAOJIOJIEHHE TIpolecca OOyIJMBaHUSI caxapa IOJ JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIIOThI; N3YUYE€HUE XUMHUECKUX CBOMCTB pa30aBiIeHHON
CEpHOM KHCJIOTHI, IPOBE/IEHNE KaUECTBEHHON peakiy Ha Cylb(aT-uoH U HAOII0IeHHIE
MpU3HaKa e€ MPOTeKaHUsT; 03HAKOMJICHHE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, pochopa
U UX COEIMHEHUH (BO3MOKHO HCII0JIb30BAHNE BUJIEOMATEpUANIOB), 00pa3liaMy a30THBIX
n ¢dochopHBIX yHOOpeHUH; TMOJIy4eHHE, COOMpaHHWe, pPACTO3HABAHUE W W3YUCHHE
CBOMCTB aMMHaKa; MPOBe/IeHNE KAaYeCTBEHHBIX PeaKklUi Ha MOH aMMOHHS U (docdart-
WOH U U3yYeHHUE MPU3HAKOB MX MPOTEKaHHUs, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THON KUCJIOTHI C Me/IbI0 (BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPHUAIIOB); U3YUYECHUE
MoJieNiel KpUCTAINTMYECKUX pemEToK anMasa, rpadura, QymiepeHa; 03HaKOMIICHHE C
MPOLIECCOM  aJICOPOIMM  PAacCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a; IMOJIydeHUE, COOMpaHUe, pacro3HaBaHWE U H3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a; MpOBEJCHHE KaueCTBEHHBIX pPEaKIHil Ha KapOOHAT- U
CHJIMKAT-UOHBI M M3y4CHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CHWJIMKAaTHOM MPOMBIIIJICHHOCTH; pELUIEHUE OJKCIEPUMEHTANbHBIX 3a/Jad 10 TeMe

«Baxxneinmune HeMeTaIIbl U HX COCAUHCHUA»

Mertanisl U UX COSIUHEHUS

3.1

O6ma51 XapaKTCPUCTUKA XUMHUYCCKHUX OJJICMCHTOB — MCTAJJIOB Ha OCHOBAHHUHU HX
IIOJIOKCHUA B HCpHOI[PI‘ICCKOﬁ CUCTEMC XUMHNYCCKHUX DJICMCHTOB III/I MenpeneeBa u
CTPOCHHA AaTOMOB. CTpOCHI/Ie MeTajlJIoB. MeTannuueckass CBS3b M METalIddecKas

KPUCTAJIJIMYECKAs PEMIETKA. DIEKTPOXUMUYECKUN Psijl HAIIPSHKEHUM METaJIOB

3.2

dusnueckue M XUMHUYECKHE CBoMcTBa MeTayuioB. OOmme crnocoObl MOTy4eHUs
MeTayuioB. IloHsATHE O KOPpPO3MM METaUIOB, OCHOBHBIE CHOCOOBI 3alUTHl MX OT
Koppo3uu. CruiaBsl (CTallb, YYT'YH, JIOPATIOMUHUHN, OpOH3a) U X NIPUMEHEHHUE B OBITY

" IPOMBIIIIIICHHOCTHU

3.3

H_[CJ'IO‘-IHLIC MCETAJJIbI: ITOJTOXKCHUC B HCpHOI[H‘-ICCKOﬁ CUCTEME XUMHUYCCKUX DJICMCHTOB

I[I/I MeH;[eJIeeBa; CTPOCHUEC HX AaTOMOB; HAXOXJIACHUC B HPHUPOAC. dusznueckue u




XMMHMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUJIbl U TUAPOKCUABI HAaTPUs

U KaJlys. HpI/IMeHeHI/Ie MICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

34

[Ileno4yHO3eMENBbHBIE METAJIBI MarHvii M KalbLWW: 1OJI0keHUE B [lepuogudeckoit
cucremMe xuMuueckux dneMeHTtoB J[.M. MengeneeBa; CTpoeHME HX AaTOMOB;
HaxoKJeHue B npupoae. Pu3nyecknue U XMMUYECKHE CBOMCTBA MAarHus M KajbLUs.
Baxneiimue coeauHeHus Kanplus (OKCHUJI, TUAPOKCUM, coiu). KECTKOCTh BOJBI U

crocoObI €€ yCcTpaHeHus

3.5

Amomunmii: nonoxenne B Ilepuomuueckod cucreMe XUMHYECKuX 3i1eMeHToB 1ML
MenneneeBa; CTpoeHHE aTOMa; HAXOXKIACHHE B mpupoae. PuU3ndeckne M XUMHUYECKUE

CBO¥CTBa alFOMUHUA. AMGBOTEpHBIE CBOMCTBA OKCU/IA U TUJIPOKCHIA ATTFOMUHUS

3.6

Kenezo: mnonoxenue B Ilepuogumyeckoid cucremMe XUMHUYECKHUX dieMeHToB J[.H.
MenzeneeBa; cTpo€HHE aToma; HaxoxXkJAeHue B mpupoje. OPuzndeckue U XUMHYECKHe
cBoiicTBa xene3a. Oxcunpl, ruapokcuabl U comu xenesa(ll) u xxenesa(Ill), ux cocras,

CBOWCTBA U MOJY4YCHHUE

3.7

XVUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C OOpas3llaMH METa/NIOB M CIUTABOB, WX
(U3NYECKUMHU CBOMCTBAMU; U3YyYCHHE PE3YIbTATOB KOPPO3HH METAIOB (BO3MOYKHO
WCIIOJIb30BaHNE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHIA KaJIbIIHS
W HaTpus C BOJOW (BO3MOXKHO WCIIOJIb30BAaHHE BHUACOMATEPHAIOB); HCCIEIOBAaHUE
CBOMCTB JKECTKOW BOJBI; TIpoIllecca TOPECHHUs JKele3a B KHUCIOpoJe (BO3MOXHO
WCIIOJb30BAHUE BHUJICOMATEPUANIOB); MPU3HAKOB MPOTCKAHHMS KAYECTBEHHBIX PEaKIUi
Ha WOHBI (MarHus, KaJblus, amoMuHus, 1uHKa, xkenesa(ll) u xenesza(Ill), memu(Il);
HaOJIIO/ICHUE W ONTMCAHKUE TIPOIIECCOB OKPAIIMBAHUS IJIAMCHA HOHAMU HATPHSI, KaJIHsl 1
KaJbIs (BO3MOYKHO UCIIOJIB30BAHUE BHJICOMATEPUAIIOB); UCCIICAOBaHUE aM(POTEPHBIX
CBOWCTB TMIPOKCHIA AIFOMUHUS U THAPOKCHA IIMHKA; PEIICHUE SKCIICPUMEHTATbHBIX

3aj7a4 1o TeMe «BaxkHeHIe MeTallIbl U UX COSIMHECHMS

XuMus 1 OKpYyXKaromasa cpeaa

4.1

HoBrlie MaTceprajibl U TCXHOJIOTHH. BemectBa u MaTcpualibl B MOBCEIHEBHOM >KU3HU
yenoBeka. XUMHSA U 340POBLE. be3onacHoe ucmoib30BaHUE BEIISCTB U XMMHUUYECKHX

peaKL{I/Iﬁ B 6I>ITy. HepBaﬂ IMOMOIIb IMPHU XUMHUYCCKUX OKOI'aX U OTPABIICHUAX

4.2

OCHOBBI IKOJIOTMYECKOM TI'PAMOTHOCTU. XHMMHMUYECKOE 3arps3HEHHE OKpYKarolen
cpeabl IIJIK. Pomp XuMUM B pelIeHUM HKoJorMueckux mpobineM. I[lpuponansie
UCTOYHHUKH YIJIEBOAOPOAOB (yrojib, MpPUPOAHBIN ra3, He(pTb), NPOIYKTHl HUX

nepepa60TKI/1, HX pOJib B 6BITy " NPOMBIITJICHHOCTH

4.3

XUMUYECKUMN OKCIICPUMCHT: H3YUYCHUC O6p33L[OB MaTepuajioB (CTCKJ'IO, CIIJIaBbI




‘ METaJJIOB, OJIMMEPHBIE MAaTEPUAIIBI)

MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEEOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMObBI
OCHOBHOI'O OBIIIET'O OFPA3OBAHUS

Kon
NMpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanusi Ha ocHoBe ®I'OC

1

[IpencraBnenue:

1.1

0 MO3HABAEMOCTHU SIBJICHUH MPHUPO/Ibl, TOHUMaHUE 0ObEKTUBHONW 3HAYMMOCTH
OCHOB XMMHYECKOH HayKH Kak OO0JIaCTH COBPEMEHHOI0 €CTEeCTBO3HaHUS,
KOMITIOHEHTa 0O0IIel KyJAbTyphl M NMPAKTUYECKON NEeSATENbHOCTH uYeloBeKa B
YCIIOBUSX COBPEMEHHOTr0 OO0IIeCTBa; MOHUMAaHUE MECTa XUMUU CPENIU IPYTrux

€CTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAAX IIO3HAHHWA, B TOM YHCIC OKCICPUMCHTAJIIBHBIX H
TCOPETUYCCKUX METOJaX HCCICAOBAHUA BCUICCTB M HU3YUCHHUA XUMHYCCKUX
peaKuHﬁ; YMCHHE HCIIOJb30BaTh MOJACIN IJIA 00BICHEHUS CTPOCHUSA aTOMOB

Y MOJIEKYIT

1.3

0 cdepax mnpodeccHoOHAIBHON IEsITeNbHOCTH, CBA3AHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHUKEHUSIX XUMUYECKOM
HayKH, YTO TO3BOJUT OOydYaIOIIMMCS pacCMaTpuUBaTh XHMHIO Kak cdepy
cBoel Oynmymielt mpodecCHOHATBHOM JEATEeILHOCTH M CHIeJIaTh OCO3HAHHBIN
BBIOOpD XMMHUU Kak OpO(UIBHOTO MpeAMeTa IMpH Mepexojie Ha YPOBEHb

cpenHero oOmiero oopasoBaHus

Bnagenue cucremoit XMMHUYECKHX 3HAaHUH W YMCHHUC TPHUMCHATH CUCTCMY

XHUMHNYCCKHX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BaXKHEHUIIINE XUMUYECKHE IMOHATHSA: XUMHUYECKHUI 9JICMCHT, aTOM, MOJICKYIJIA,
BCHICCTBO, IPOCTOC H CJIOXKHOC BEHICCTBO, OJHOPOJHAA W HCOJAHOPOIAHAA
CMCCb, OTHOCHUTCJIbHBIC AaTOMHAA W MOJICKYJIIpHAd MaCChbl, KOJMYCCTBO
BCIOIECTBA, MOJIb, MOJEIpHas Macca, MOJ'IHpHBIfI 06’béM, OKCHI, KHUCJIOTa,
OCHOBaHHUEC, COJIb (cpez[Hsm), XUMHYECKasA pPCaKLusda, PEaklnnu COCAUHCHUA,
pCaKkin pasyioKCHHA, PCaKIUHU 3aMCIICHUA, PCAKINU O6MCHa, TEIJI0BOM

3(1)(I)GKT pCaKklnu, 35K30- U SHAOTCPMUUCCKUC PCAKIUH, paCTBOpP, MACCOBaA




JI0JI XMMHYECKOTO 3JIEMEHTa B COCJMHEHWHU, MAaccoBas JIOJI1 U MPOLIEHTHAs
KOHIICHTpallKs BEILECTBA B PACTBOPE, PO aTOMA, MIEKTPOHHBIN CJIOW aroma,
aToMHasi OpOWTanb, pPATUYC aTrOMa, BAJICHTHOCTh, CTENICHb OKHCIICHHS,
XUMHUYECKasi CBs3b, DJEKTPOOTPUIIATEIIBHOCT, TOJIApHAs M HEMOJIApHas
KOBaJICHTHAsI CBSI3b, MOHHAS CBS3b, METAJUIMYECKAsl CBS3b, KPUCTATMYECKAs
peméTka (aTOMHasl, MOHHAs, METAJUIMYECKas, MOJIEKYJspHasi), MOH, KaTHOH,
AQHMOH, OJIEKTPOJMUT M HEIIEKTPOJMUT, SICKTPOJUTHYECKAsT JUCCOLMALINSA,
peakiuy HOHHOTO OOMEHa, OKHCJIHUTEIbHO-BOCCTAHOBUTEIbHBIE DPEaKLUH,
OKHUCIIUTENh U BOCCTAHOBUTEIb, OKHCJIEHUE U BOCCTAHOBJIEHHE, AJIEKTPOJIN3,
XUMHYECKOE paBHOBecHE, OoOpaTHMble U HEOOpaTUMbIE PEAKIUU, CKOPOCTh

XUMHUYECKOU peakiuu, karanusarop, [IJIK, koppo3us metaios, cruiaBsl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBI ~ XUMHUHU: 3aKOH  COXPaHEHUsI  MAacChl,
nepuoanueckuii 3akoH /.M. MenzaeneeBa, 3aKk0OH MOCTOSIHCTBA COCTaBa, 3aKOH

ABoraapo

2.3

TCOPHUH XUMHUH: aTOMHO-MOJICKYJIApHAsA TCOpUA, TCOPHUIL SHGKTpOJ'II/ITI/I‘—IeCKOI\/'I

IHUCCOLMAIIAT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE MMPaBUIbHO UCIOJIB30BaTh U3YUEHHBIE BEILIECTBA U MaTepuabl (B TOM
yluclie MUHepajbHble YyIOOpEeHMs, MeTalbl W  CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOJHBIX MCTOYHHUKOB YIJIEBOJAOPOJOB (YIJis, HMPUPOJHOTO
ra3a, HeTH) B OBITY, CEIBCKOM XO34HCTBE, HA MPOU3BOJACTBE M MOHUMaHUE
3HAUEHUsl JKUPOB, OEJKOB, YIJIEBOJOB Uil OpraHM3Ma 4YeloBeKa; YMEHHE
IPOrHO3UPOBATh BIIHMSHUE BEHIECTB M XMMHUYECKUX MPOLECCOB Ha OPraHU3M

YeJI0BEKa U OKPYKAIOLIYIO IIPUPOIHYIO CPEeny

3.2

YMCHHUEC UHTCTPUPOBATH XUMHUUCCKUEC 3HAHUA CO 3HAHUAMU APYTUX y‘Ie6HBIX

npecaIMETOB

3.3

HaJIN4Hu€ OIIbITa pa6OTBI C pPa3jiM4YHbIMU HCTOYHHKaAMHU PIH(I)OpM&I.[PIPI 1o
XHUMHNHN (Haquaﬂ 1 HAYYHO-TIOIIYJISIpHAA JIMTECPATypa, CJIOBApH, CIIPABOYHUKH,

MHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OLICHMUBATb I/IH(l)OpMaI_II/IIO () BCIICCTBAX, ux
IMMPEBpAlICHUAX U MPAKTUYCCKOM TIPUMCHCHUHU W YMCHHUC HCIIOJIB30BATb eé

JJIsL PCIICHU A y‘{e6HO—HO3HaBaTeHBHLIX 3aaaq

Bnagenne ocHoBaMM IOHSTHMHOIO arrmapara U CHUMBOJMYCCKOI'O A3bIKa

XUMHUN 11 COCTaBJICHUA (I)OpMy.]'I HCOPraHNYCCKUX BCIICCTB, ypaBHCHI/II\/'I




XMMMUYECKUX peakluuil; ocHoBamMu xumuueckoil HomeHknaTypsl (IUPAC u

TPUBUAJIBHOM)

YMmenue oObsICHATH CBS3b MOJIOKEHUS ieMeHTa B [leproaudeckoii cucreme

C YHUCJIOBBIMU XapPAKTCPUCTUKAMU CTPOCHHA ATOMOB XMMHNYCCKHUX 3JICMCHTOB

5 (coctaB u 3apsg  sAnpa, oOIIee YKCIO AJIEKTPOHOB), pacipeaeiieHueM
3JIEKTPOHOB IO PHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUOIOB,
KaJIUs ¥ KaJbITUs
[IpencraBinenue o0 MNEPHOIUYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKHX
6 AJIEMEHTOB (paauyc aToMa, dJIEKTPOOTPUILIATETLHOCTH), MMPOCTHIX M CIOKHBIX
BEILECTB OT IOJIOKEHUsl AeMeHTOB B [lepumonnyeckoil cucreme (B Maliblx
TepuoJax U TJIABHBIX MOATPYIIAX) U SJIEKTPOHHOTO CTPOEHUS aTomMa
7 Ymenue knaccuuuupoBaTh:
7.1 XUMHUYECKUE IIIEMEHTBI
7.2 HEOpPraHWYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKLINN
8 YMeHue onpeaensTh:
8.1 BaJICHTHOCTH M CTETIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BHUJ] XUMUYECKOU CBSA3U U TUIl KPUCTAIUIMYECKON CTPYKTYPhI B COEMHEHUSX
8.3 XapaKTep Cpeibl B BOJHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHH)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepuszoBarh (pu3nuecKkue U XMUMUYECKUE CBOWCTBA:
MPOCTHIX BEIIECTB (KHUCIOPOJ, 030H, BOJOPOA, rpaduT, aiMas, KpeMHHH,
9.1 azot, docdop, cepa, XJI0p, HATPUN, KaIHMA, MArHUi, KajabIUd, aTFOMHHHMH,
KeNe30)
CIIOHBIX BEIIECTB, B TOM 4YHCIE MX BOJHBIX PacTBOpPOB (BOJa, aMMHAK,
XJIOPOBOJOPO/I, CEPOBOJOPOI, OKCHJIBI U TUAPOKCHIbI MeTalioB [-ITA rpymm,
92 amomunus, Mmeau (II), munka, sxenesa (II u III), okcunsr yraepona (II u IV),
' kpemuus (IV), azora u ¢ochopa (III u V), cepst (IV u VI), cepuucras,
cepHas, a30TucTasi, a30THas, GochopHas, yroiapHas, KpeMHHEBasl KUCIOTa U
WX COJIH)
MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX
93 COCTaBa M CTPOEHMsS], IPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB,

BO3MOKHOCTb IPOTCKAHUA XUMHUYCCKHUX HpCBpaH_ICHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSIX




YMeHHE COCTaBIIATH MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUs PEaKLHW, B TOM

10
qHClIe:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOICTBA HM3YYEHHBIX KJIaccoB (TpyII)
' HEOPraHUYECKUX BEILECTB
10.4 MOATBEPIKIAIOIIUX FEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHue BIUUCITh (IPOBOAUTH PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MaCCOBYIO
' JIOJIF0 XMMHMUYECKOTO 3JIEMEHTa B CO€AMHEHNN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 10 YpaBHEHUSIM XHMHUUYECKHX PEaKIMi M HAXOJUTh KOJMYECTBO BEIECTBA,
' 00BEM M Maccy peareHToB WX MPOAYKTOB PEaKINH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM METOJaMHM Hay4yHOTO TIO3HAaHUs (HAOIIOJEHHE, H3MepeHue,
11 SKCIEPUMEHT, MOJICIMPOBAHUE) TPU HU3YYEHUHU BEIIECTB M XUMHUYECKHX
' SBIIEHUHN; yMeHHE C(HOpPMYIHUpOBaTh MPOOIEMY M MPEIIOKUTh IMyTH €&
pelieHus
122 6e3omacHO pabOThl ¢ XUMUYECKMMH BEIIECTBAMH, XUMUYECKOW MOCYy/I0il U
' 1abopaTOPHBIM 000PYI0BAHUEM
npaBuwiIaMu 0€30MacHOro oOpallleHHs C BELIEeCTBaMH, HCIOJIb3yeMbIMH B
MOBCEJHEBHOM JKU3HHU, IMpaBHJIaMU TOBEACHUS B LEISIX CcOepexeHHs
12.3 3JI0pPOBbSI U OKPYKAIOIIEH TPUPOAHON cpeibl; TOHUMAaHUe Bpeaa (OMacHOCTH)
BO3/ICIICTBUSI Ha JKUBbIE OPraHM3Mbl OMpPEIENIEHHBIX BEIIECTB, CIOCOOOB
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3CHCTBHS
3 Hannuue mnpakTUyYecKuX HABBIKOB IUIAHUPOBAHUS U OCYILECTBICHUS
CIIENYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3yuyeHHe U OmMcaHue (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMJIEHUE C
13.1 (U3MYECKUMU M XUMUYECKHUMH SBICHUSMH; OIBITHL, WJUTFOCTPUPYIOIIHE
MPU3HAKU TPOTEKAHUSI XUMUYECKUX PEaAKIINI
13.2 U3yudeHHe CrocoO0B pazeseHus cMecen
13.3 MIOJIyYEHUE KHUCJIOpPOJa U H3YYEHHE €r0 CBOMCTB; IOJIyYEHHE BOJOpPOJAA U




HU3YyUYCHUC CTO CBOﬁCTB; MOJIYYCHHUEC YIJICKUCIIOTO Tas3a W HU3YUYCHUC CTo

CBOMCTB; MMOJy4CHUE aMMHAKa U U3YYEHUE €r0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEH PACTBOPEHHOIO

BC€IICCTBA

13.5

NpUMEHEHHE MHIMKATOPOB (JIakMyca, METWIIOpamka U (eHOIPTaIeHHa) IS

OTIPEJICTICHHUS XapaKTepa CPe/ibl B PACTBOPAX KUCIIOT U LIETI0YeH

13.6

WCCIIEZIOBAHUE W OIMCAaHWE CBOWCTB HEOPraHWMYECKHX BEIIECTB Pa3IUYHBIX
KJIaCCOB; U3y4YEHUE B3aUMOJICUCTBHSI KUCIIOT C METAJUIaMH, OKCHIaMH METAILJIOB,
pacTBOPUMBIMH M HEPACTBOPHUMBIMH OCHOBAaHHMSIMH, COJISIMH; TOJTYYCHUE
HEPAaCTBOPUMBIX OCHOBAaHHI; BBITECHEHHE OJHOTO MeETajla JPYyruM U3
pacTBopa COJIM; HCCI€AOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCUIOB

AJIFIOMHUHUA U ITHHKa

13.7

pELlIEHHE HKCIEePUMEHTANBHBIX 3a7ad 1Mo TeMaM: «OCHOBHBIE KIIACCHI
HEOPraHWYECKUX  COCAUHEHUI»; «DJEKTPOJIUTHYECKAs  JTUCCOLMAIUDY;
«Baxnennne HeMETalUIbl M UX COCIMHCHUN»; «BaxkHeHIme MeTaIbl U UX

COCAUHECHUA»

13.8

XUMUYECKHE OSKCIEPUMEHTHI, WIIIOCTPUPYIOIIUE TPU3HAKH TPOTEKAHUS
peakimii MOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIMU Ha MPHCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX HMOHBI: XJOPHI-, OpOMHI-, HOOUMI-, CynbdaT-, dhocdar-,
KapOOHAT-, CHIIMKAT-aHUOHBI, THPOKCH]I-MIOHBI, KATHOHBI aMMOHUSI, MarHus,

KaJIbLIMsI, AIFOMUHMS, JKene3a (2+) u xkenesa (3+), meau (2+), ITUHKA

14

VYMmenue:

14.1

MMPEACTABIIATh PE3YIbTATHI OKCIICPUMCHTA B (bOpMe BBIBOJAOB, N0Ka3aTCIbCTB,

l"pa(l)I/IKOB n Ta6J'II/II_[ U BbIABJIATH OMIINPHYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCEKAY PCAJIbHO Ha6J'IIOI[aeMLIMI/I XHUMHNYCCKHMMH
ABJICHHUAMMA W IIpoHeCcCaMM, IMNPOUCXOIAIMMH B MAKpo- WM MHKPOMHUPE,

OOBACHATH IIPpUYKUHBI MHOFOO6pa3I/IH BCIIICCTB

HEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IPOBEPSAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

HepBOHaan'ILHLIC XUMHWUYECCKHUEC ITOHATHUA




1.1

UYucrsie BemecTBa U cMecu. CriocoObl pa3nenenus cMeceit

1.2

ATOMBI M MOJICKYIJIBI. Xumuyeckue snaeMeHThl. CHUMBOJIBI XMMHYECKUX DJIEMEHTOB.

HpOCTI)Ie 1 CJIOKHBIC BEUICCTBA.

1.3

Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX 3JeMEHTOB. CTerneHb

OKHCJICHHUA

1.4

3aK0OH IMOCTOAHCTBA cocTaBa BellecTB. OTHOCUTEBFHAS aTOMHAasa Macca. OTHOCUTEILHAS

MOJICKYJIApHas Macca. Maccosas J0JI1 XUMHYCCKOI'o 3JIEMCHTA B COCAMHECHNU

1.5

KomuuectBo BemectBa. Monb. MonsipHas Macca. MoupHbii  00bEM  Ta3oB.

BzanMocBs3n KOJIMYCCTBA, MACCHI U YUCJIa CTPYKTYPHBIX CAMHUILL BEIICCTBA

1.6

du3nyeckre U XUMHUUYECKHE SBICHUS. XUMHUYECKas pCaknuus u e€ IMPpU3HAKH. 3akoH

COXpPaHCHUSA MACChl BEIICCTB. XyUMHU4YecKue YpaBHCHUA

[Iepnognueckuit 3akoH u Ilepmoanueckass cucremMa XuMHYeckux anemeHToB J[.M.

MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnognueckuit 3akoH. Ilepmonnueckass cucrtema xumuyeckux dnemeHtoB J[LM.
MenneneeBa. [lepuoasl u rpynmel. @U3nyecKknii CMBICT MOPSIAKOBOIO HOMEPA, HOMEPOB

MepuoJa v rPyMIbl AJIEMEHTa

2.2

Crpoenne aromoB. CoctaB artomubIX saep. WM3otombl. OnekTponsl. CrpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB MEpBBIX 20 XMMUYECKUX AeMeHTOB [lepnoaudeckoit

cuctemsl JI.11. MenaeneeBa

2.3

3aKOHOM€pHOCTI/I B M3MCHCHHH CBOWCTB XHMHYECKHX 3JIESMEHTOB IICPBLIX TpéX
IIepruoaoB, Kajlaunsi, KaJdbl U (paz[I/cha aTOMOB, OJICKTPOOTPULATCIIBHOCTH,
METAINIMYECKUX W HEMCTAJNIMYCCKHUX CBOI>'ICTB) n HuXx COC,Z[I/IHGHI/Iﬁ B COOTBCTCTBHH C

ITOJIOXKECHHUEM JJICMCHTOB B HCpHOI[H‘lGCKOfI CUCTEME U CTPOCHUEM HUX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBs3b.  KoBajeHTHas  (mossipHass U HEMOJISIpHAsi)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX dlieMeHTOB. MoHHas cBs3b. MeTanyeckas

CBA3b

3.2

Turner KPpHUCTATNINYCCKUX peH_IéTOK (aTOMHa}I, HOHHas, MeTaJ'IJ'II/ILIeCKaSI), 3aBUCUMOCTDb

CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I Y BUJAa XUMHUYECKOH CBA3H

Baxwueiine MpEACTAaBUTEIIN HCOPIraHNYCCKUX BCIICCTB. Hemertannsl u uX COCIUHEHUA.

MeTamisl ¥ MX COSIMHEHUS

4.1

Knaccupukamuss ©  HOMEGHKJIATypa  HEOPTaHUYECKUX  COCOUHCHUN:  OKCHJIOB
(comeoOpasyromue: OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIE) H HECOJeoOpas3yromue;

OCHOBaHUI1 (IJ.IéJ'IO‘-II/I U HECPACTBOPUMELIC OCHOBaHI/Iﬁ); KHUCJIOT (KHCJ’IOpOI[COIICp)KaH_II/IC )51




OECKHCIIOPOIHBIC, OTHOOCHOBHBIE H MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

du3znueckue U XHUMHUYECKHE CBOMCTBaA MIPOCThIX BCHICCTB-HCMETAJIJIOB: BOJOpOJA,

+2 XJI0pa, KUCII0POJ1a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
duznyeckue U XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JINTUS, HATPUS,
4.3 KaJIusl, MarHusl U KaJbLMsl, aJIFOMUHHUS, jKeJie3a. DIEKTPOXUMUYECKUH psii HapsDKEHUN
METaJlJIOB
44 Ousnyeckue M XUMHUYECKHE CBOMCTBA BOJIOPOJHBIX COEIUHEHMH HEMETaUIOB:
' XJIOPOBOJOPOJa, CEPOBOJOPOIA, AMMHUAKA
duznyeckue U XMMHUYECKUE CBOMCTBA OKCcHIOB HemeTaywioB: cepsl (IV, VI), azora(ll,
4.5 IV, V), docdopa(lll, V), yraepoma(Il, 1V), xpemuus(IV). Ilomydenue okcumoB
HEMETAJIJIOB
16 Xumnueckue cBoiictBa okcuioB: MeTaioB IA-IIIA rpymn, nunka, memu(Il) u xenesa(ll,
' III). [Tony4yeHne OKCUI0B METAIIOB
XWMHUYECKHE CBOMCTBA OCHOBAaHWW H aM(OTEpPHBIX THUIPOKCUAOB (HA mpuUMepe
4.7 TUAPOKCUIOB ANIOMHUHMS, Kene3a, IuHKa). [lomyueHue ocHoBaHUN U amM(pOTEpHBIX
TUAPOKCUIOB
OO0mwue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOHM, CEPOBOJIOPOIHOM,
43 CEPHHUCTOM, CepHOW, a30THOH, ¢ocopHOH, KpeMHUEBOH, yroiapHOH. Ocolbie
' XUMHUUYECKHE CBOMCTBA KOHUEHTPUPOBAHHON CEPHOM M a30THOM KHUCJIOT. [lomydeHue
KHCIIOT
4.9 OO61ue xuMuyecKue cBoicTBa cpeanux coseil. [lonyuenue coneit
410 [Tonyuenue, cobupanue, pacro3HaBaHHe BOJIOPOAa, KUCIOPOAa, AMMHUAKA, YTIIEKUCIOTO
' rasa B J1adopaTtopuu
411 [Tonyuenue ammuaka, CEpHOM U @30THOM KUCIIOT B MPOMBINITIEHHOCTH. O01111e crocoObl
' MOJIy4EHUS] METAIIJIOB
4.12 I'eneTnyeckas cBs3b MEXKIY KJacCaMU HEOPraHUYECKUX COCAMHEHUIMA
5 XUMUYECKUE peaKluu
Knaccudukarus XMMHUECKUX PEAKIHMA MO pa3IMYHBIM MPU3HAKAM: TI0 YUCIY U COCTaBy
5.1 YYaCTBYIOIIMX B PEAKIMM BEIECTB, IO TEMI0BOMY 3((eKTy, 0 U3MEHEHUIO CTENeHeH
OKHCJIEHHUS] XUMHUYECKHX JIEMEHTOB
55 TennoBoit 3¢¢dexkT XuMHUECKOM peakuuu, TEePMOXMMHUYECKHE YpaBHEHHS. OK30- U
' SHAOTEPMHUUECKUE PEAKIINU. TEPMOXMMHUYECKNE YPAaBHEHUS
53 OKHCANTENTBHOBOCCTAHOBUTENBHBIE  peakiuu. OKUCIUTENM W BOCCTAHOBHUTEIH.

Hpoueccm OKHCJICHHUA u BOCCTAaHOBJICHHA. 9J'ICKTpOHHBII71 Oaranc




OKHCIUTEILHOBOCCTAHOBUTEIILHOM pcakuuun

Teopust >MEKTPOUTUUECKONW Juccolanuu. KaTHOHBI, aHUOHBI. OJEKTPOJUTHI U

> HEAIEKTPOoJINThL. CUIIbHBIE U Ci1a0ble AIEeKTPoJInThl. CTENEeHb JUCCOLUAIT
55 Peakuuu nonHoro ooMeHa. YcinoBus NpOTEKaHUs peaklMii HOHHOTO 0OMEHa, MOJIHbIE U
' COKpAIEHHbIE HOHHBIE YPAaBHEHUS peaKuil
6 XUMUS 1 OKpYXarolas cpeaa
BemectBa 1 Matepuainsl B NOBCEHEBHOW KU3HU YeloBeKka. bezonacHoe ncnonb3oBaHue
6.1 BEIIECTB M XUMHUYECKHX peakuuil B sabopatopuu u ObiTy. [lepBas momous npu
XMUMHUYECKUX OKOTax U OTPaBIECHUIX
XUMHUYECKOE 3arpsi3HEHHE OKpY)Kalolled cpeabl (KUCIOTHBIE 0K, 3arpsi3HEHHE
6.2 MOYBbI, BO3AyXa U BOAOEMOB), CIIOCOOBI ero npenorBparienus [IpeaensHas gomycrumas
' koHuentpauus BemectB (IIJK). Ponp XxumMuum B pemieHuu 3KOJIOTHUYECKUX HPOOIIEM.
VYcunenue napHukoBoro dddexTa, pa3pylnieHrne 030HOBOTO CIIOs
[Ipumenenue cepsl, azoTa, (ocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHUH B OBITY,
MEJUIIMHE, MPOMBIIIJICHHOCTH M CEeIbCKOM Xo3siiicTBe. [IlpumeHeHHEe MeTaioB H
6.3 CIUTAaBOB (CTallb, YYryH, MIOpATIOMHHHHN, OpOH3a) B OBITY M IMPOMBIIIJICHHOCTH WX
coequHeHuil. [loHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIlUTBl MX OT
KOPpO3HH
64 [IpupoiHBIE HICTOYHUKH YIIIEBOAOPOAOB (YroJib, IPUPOJHBIN ra3, HePTh), IPOILYKTHI UX
. nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIICHHOCTH
IlepBoHayaibHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEAMHEHMAX yriepoja
6.5 (MeTaH, 3TaH, STWIEH, AllETWIEH, 3TaHOJ, IJIMLEPUH, yKCycHas Kuciota). [lonstue o
' OMOJIOrMYECKH BaKHBIX BEILECTBAX: JKUpaX, OeJKax, yrieBoJaX — U UX POJIM B >KU3HU
YenoBeKa
7 Pacuérsr:
7.1 1o opMmynaM XMMHYECKHX COEANHEHHM
7.2 Macchl (MaccoBOi) 01U pPaCTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 0 XMMHUYECKUM YpaBHEHUSIM

OOKYMEHT NOAMUCAH 3NIEKTPOHHOIA
noanucbio
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