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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJiEHa Ha OCHOBE TpeOOBaHUWU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (QeaepabHON padouell MpOrpaMmel
BOCIIUTAHUS U C YUETOM KOHLETIIMY MPEnogaBaHus y4eOHOro nmpeamMera « XUMushy
B 00pa3zoBaTenbHbIX opranm3ausx Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu na€T MPEACTABICHUE O MENAX, OOIel cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOyYalOUIUXCS CpPEICTBAMH Y4YEOHOIO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE MpeMETHOE CoJIep>KaHue,
MpeayCcMaTpPUBAET pacIpelelieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OIpPEIEseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEIBHOCTh  W3YUEHUS] XUMHHU C YU4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOrOo Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, ONpEaeNIseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IEJICH U3YYCHHS TIPEIMETa M OCHOBHBIX
BHJIOB y4YeOHO-ITO3HABATEIbHONW JCATEILHOCTH OOYYalomerocs IO OCBOSHHIO
y4e0HOTO Co/iepKaHusl.

3HaHWE XUMHUHU CIYKUT OCHOBOW sl (OPMUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpYyEeMble XUMHUEWU MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS NIOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UEIOBEUECTBA — CHIPHEBOM, HHEPTETHUUYECKOMH,
MTUIIEBOM ¥ KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS U
dhopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 00111Iel U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHWE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOy4JarommMxcs, HABBIKOB HX CaMOCTOSITENIbBHOW  Y4eOHOW  JIeITEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHAIBHOU eI TEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIabIBACT OCHOBBI
LIETIOCTHOTO B3IJISIIa HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYaronInxcs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
HAy4HbIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
colepKaHusl ~ yuyeOHOro  MpeaMera, KOTOPBIA  SBISETCS  IEAarorH4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIMMHUCS CHUCTEMbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOrO Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOM
peakuuu. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHHW30BaHbl MO MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBS3U;

— TpeACTaBlIeHUN 00 JJIEKTPOIUTUYECKOW AUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTtnueckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE HAMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (PYHKIIMM OOBSCHEHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJTYYEHHUS
M3Yy4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUM  CIOCOOCTBYEeT  (POPMHPOBAHUIO
MPEJICTABJICHNS O XUMUAYECKOM COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/JIaM TO3HaHUsl B Hayke. M3yueHue XuUMUU NPOUCXOAUT C MPUBJICUCHHEM
3HAHMM W3 paHee HW3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX arooluid MUp»,
«buomorus. 57 knacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
JESTENbHOCTH YEJOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOH KYJBTYpPBHI.
3amaua y4eOHOro mpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX TMOJIOKEHUH,
JOCTYIHBIX O00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATENHbHOH M y4eOHO-HCCIIEN0BATENbCKOM
JESTENbHOCTH, OCBOEHUMU MpaBHJl 0€30MacHOro oOpalleHHs ¢ BEIIeCTBAaMHU B
MTOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HAaYEHUE MPUOOPENH TaKHUe 11U, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEeMaTH4YeCKoe MpUOOIlIEHUE
oOy4Jarommxcs K CaMOCTOSATENbHOW NO3HABATEIbHON AESATENBHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OMbITa Pa3HOOOPA3HON NEATEIBbHOCTH, IMO3HAHHUS W CAMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYCHUE IS
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

— (opmupoBanne oOmeH (QyHKIIMOHATIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSACHATh W OLEHHUBATh SIBICHUS
OKPY>KaIOLIEro MHUpa, WCHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHBIE MPU H3YUYECHHUU
XUMHUH, NPUMEHSTh HMX MpPH PElIeHWHU Npo0JeM B TMOBCEAHEBHOM >KHU3HU H
TPYAOBOU IEATEIBHOCTH;

— (¢opmHpoBaHHE Yy OOy4YaloIIMUXCAd T'yMAaHHMCTHYECKHX OTHOLUEHUH,
MOHUMAHUSl IIEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
IEJIeCO00pa3HOro TMOBEJAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEHW IPUPOIHOU CPELBL;

— pa3BUTHUE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUID Ha OCHOBE YCBOEGHMS OOIIEYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQuUiIs M HANPaBIEHHOCTH JalbHEHIIETO
oOy4eHusl.

OOmee 4YuCIO YacoB, OTBEACHHBIX MJIs M3YYEHUS] XHMHH Ha YpOBHE
OCHOBHOTO 0011eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 vacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibLHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHUM B KW3HU 4YelIOBEKa. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHMS B XMUMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3eieHust CMECei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JEMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢Gopmyna. BaleHTHOCT aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAasi aTOMHas —Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMHUYECKOr0O 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

Pu3NYEeCKNe U XUMHUYECKHUE SBIICHHUS. XUMHUUYECKasl PEakus U €€ IPU3HAKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHHUS], Pa3JI0KECHUS, 3aMEIICHUsI, 0OOMEHA).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ10#, mpaBuwiaMu paboThl B JabOpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(GU3NYEeCKMX CBOWCTB OO0pa3IlOB HEOPTaHWUYECKHX BEIIECTB, HAOIIOJACHUEC
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPaHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCALUsI BOJbI) M XMMHUUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUHN, HAOII0ACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoACCTBHE Keje3a ¢ pacTBopoM conu meau (II),
M3yUYeHHE CIOCOOOB pa3/eICHUs] CMECEi: ¢ MOMOIIBI0 MarHuta, (QpuibTpoBaHUE,
BBIIIApUBAaHUE, JUCTUIUISIUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
colii, HaOMIOJCHHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEJEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAaCChl, CO3IaHUE MOJENEH MOJEKYJI
(IIapocTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3jeMeHT U IpocToe
BeniecTBO. HaxoxneHue kuciaopona B mpupone, (U3MUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. I[lpumenenue kucnopona. CrocoOsbl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupoje. O30H — aJJIOTponHasi MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XMMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MApHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT U mpocroe BeniecTBo. HaxokaeHue Bomopona B
npupojae, GU3MYECKMEe ¢ XHUMHYECKHWE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nosy4yeHust. Kucnotsl u conm.

MonspHbiii 00bEM ra3oB. Pacy€Tsl Mo XUMHYECKUM YPaBHCHHSIM.

Odusnyeckue cBoucTBa BoOAbl. Boma kak pactBopurenb. PacTBOpBL
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J11 BEMIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie ¥ B KU3HU 4yeaoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroiue (OCHOBHBIE, KHUCJIOTHbIE, aMQoTepHble) U
HecosieoOpazyromue. HomeHkmarypa okcumoB. ®Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losmyueHne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. duzndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
IlonydeHnue KuCIOT.

Conu. Homenkiarypa coiieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue couen.

I'enetnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuil IKcnepumenm:

Ka4EeCTBEHHOE OIPEEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
MpeKpallleHusi TopeHust (Moxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACNO3HABAHWE W W3YyYCHHE
CBOMCTB BOJOpojAa (rOpeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOYKHO HCITOJIb30BaHUE BHUIEOMATEpUaioB), HAOIOJAeHNE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEI0BaHHE OCOOEHHOCTEW pacTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMHU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),



HCCJEIOBAHNE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IMYHBIX KIIACCOB,
HaAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yuyeHue B3aumojeiicTBus okcuaa menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUMH, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PacTBOPA COJIM, PELICHHE
JKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYEeCKHUX
COCIMHEHUI.

Iepnoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemenToB JI. WU. MenpgesneeBa. CtpoeHne aTomMoB. XUMHYECKAs CBA3b.
OxucaNTeIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKM KJIACCU(UKAIMU XUMUYECKUX dieMeHToB. llonsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbl,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

ITepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepuoanueckoit cucrembl xumuueckux 3aeMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €ro MOoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJhyca aTOMOB XHMHMYECKUX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W Ipaktuku. [{. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAs M HEIMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEUIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NMPOBEIAEHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiyu pa3ioKeHUs, COEAUHEHUS).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYUIECTBJISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAy4YHBIN (DakT, rumoresa, TeOpwus,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuKa: Marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUM 3aps, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBICE TOPOJIHI,
MOJIE3HBIE UCKOIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

ITepunonnueckuit 3akoH. Ileproauueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIblUd M UX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IUYHbIM KjlaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanys XuMUYeCKUX peaKkuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(deKkrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, 0 0OpaTUMOCTH, IO
Y4acTHUIO KaTaju3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUECKUE
YpaBHEHHS.

[Tonsitue 0 cKOpoCTH XUMHUYECKOW peakinuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IoHsATHE O TOMOTE€HHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBnenue YpaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AJIEKTPOHHOT O OanaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Kartnonsl, annonsl. MeXaHW3M OUCCOLMALMHU BEIIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U clla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl MPOTEKaHUsI PEaKIMi HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM UM coOJeil B CBeTE MpPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsTHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaKiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMU KHUCIOT, IIEIOYER U COJIeU
(BO3MOXXHO  HCHOJB30BAHME BHUAEO  MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakuil  HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peaklMH pa3IoKEHHs, COSUHEHUS), paClO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEaKIUd Ha HOHBI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX coeMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTerneHu OoKucieHus. CTpoeHue u (pU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMEpe  XJjopa
(B3aUMOJENCTBUE C METaJlaMH, HEMETaJJlaMH, IleJo4aMu). XJIOPOBOJIOPO.
ConsHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NPUMEHEHUe. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeilune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu OKHucieHus. CTpoeHue W (PU3HYEeCKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPO/Ia U Cephl. AJIOTPOIHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOIOPOA, CTPOECHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Quznueckue U XUMHUYECKHME CBOMCTBa (00IIME  Kak
Npe/CTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeaklvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO crnoco0a IMOJIyYeHUsT CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoTel. Conu CepHOM KUCIOTHI, KAYECTBEHHAs peakuus Ha



cynbdar-uon. Haxoxxmenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OOmass xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢du3nueckre U XuMuueckre cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(¢u3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue 1 npuMeHenune. Coinu aMMOHUS,
uX (QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJdy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMUYECKOE 3arpsi3HEHUE OKPY KaloIIEl Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAHM, 3arpsS3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
altoTponHeie Moaudukanuu dochopa, U3MUECKHE U XHUMHUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckne U XUuMUIECKUE CBOUCTRA,
nosryuenue. Mcnoap3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpoHd,  aJuIOTPOIHBIE
MOAU(PUKALMK, PACHPOCTPaHEHHE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBorictBa. Ancopbuus. Kpyrosopot yriepona B mpupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MpPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIUVICHUS KIUMaTra, MMapHUKOBBIN
s dexrt. YronbHas KUCIOTA U €€ COJIU, UX (PU3NYECKUE U XUMUUYECKUE CBOWCTRBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHavaIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTh),
MPOIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMUYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoJax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUH.

KpemHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojge. OOmme mnpencraBieHus 00
okcusie kpemuus (IV) m kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeliue cTpouTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSHON KUCIOTHI,
MPOBE/ICHNE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI M HAOI0/ICHUE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpaxkaromue (HU3NYECKUEe W XUMHUYECKHME CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEpUAIIOB), HAOIOIEHHE MpoIecca OOYyTIIMBaHUS caxapa MoJl JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOI CEPHON KUCIOTHI, POBEAECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HaOJIOJeHUE TpHu3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3iiaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE U H3YYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), M3yUYCHHE Moiesein
KPUCTAIMYECKUX pEHIETOK anMasza, Tpadura, ¢yiuiepeHa, O03HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM yTIEM U
YCTPONCTBOM MPOTUBOTa3a, MoJydyeHHue, COOMpaHue, pacro3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHtoB . U.
MeHnneneeBa u cTpoeHusi atToMoB. CTpoeHHe MeTaioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HanpspkeHui MetaiuioB. Ou3nyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenounsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB /. MI. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckue U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpumMeHeHHe IIeOYHBIX METANIOB U HX
COEeIMHEHU.

IllenoyHO3eMENBHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuueckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJEHUE B Ipupoae. PU3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHUsS KalblUs (OKCHIA, THAPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AnroMuHUN: onoxkeHue B [lepruoinueckor cucTeMe XUuMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuEe aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B mnpupoac. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, TuApoKcu bl 1 comu xxenesa (I11) u xxenesa
(II), ux cocrtaB, CBOWCTBA U MOITYYEHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE PE3yJbTAaTOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbI[USI W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNIB30BAaHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(I) u xenesza (II1), meau (1I), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud MW KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAbHBIX 3314 1o Teme «Baxueimue
METaJUIbl U UX COCTUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa u marepuanbl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILIECTB U XUMHUUYECKUX peakiuii B ObiTy. IlepBas momorurs mpu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpYKawomled cpeabl (MpeaenbHas J0mycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponp XxumMun B pereHun 3K0JI0THYECKUX
npoO0iaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie ceazu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBJISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAY4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHUHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIO/IEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MAPHUKOBHIN
3 PeKT, TEXHONOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TONbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTANINYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHHEPATIbHBIE
ya00peHus, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbBIC BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4EeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCHUTATEIILHOMN JAECSATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBUJIaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYaIOIINXCA.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPaXAOT  TOTOBHOCTh  OOyYarolUXCs
PYKOBOJCTBOBATbCSI CHUCTEMOM IO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAMA U
pacIIMpEHUE OIbITA JEITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOW HAyKH B KHU3HHU
COBPEMEHHOT0 O0OIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HHGOpPMAIME O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMAax W MpaBUiIaX MEKINYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOW, TBOPYECKOM M JAPYTHX  BHJAX
JESTENHbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH MACSTEIBHOCTH IIPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TIpoLEecce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE IMIOBEJACHHWE W TNOCTYIKM CBOMX TOBapUUIEH C MO3ULIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE U XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH WU COCTABISIOLIUE
OCHOBY JIJI1 TTIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU I10
XUMUH, HEOOXOIUMBIC IJII OOBSCHEHHS HAOII0JaeMBIX IIPOIICCCOB W SIBJICHUH,
NO3HABATENIbHOM, MH(MOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYphl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4yeOHBIMU TEKCTaMU, CIPABOYHOMN



JUTEPATYPON, JIOCTYMHBIMA TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M T[O3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEIOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOy4YeHHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHHSs KYJIbTYPHbI 310POBbS:

OCO3HAHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOJIMMOCTH  COONIOJIEHUs] TMpaBuil O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS TPEJAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJILHOW TPAEKTOPUU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH I1€JeCO00pa3HOE OTHOIIEHHE K TMPUPOJEC KaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
O0e3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3znyeckoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBuI 0€30I1aCHOTO MOBEJACHUS TPHU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBbIO U )KU3HU JHOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUSI, MOJy4YaeMble NMPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHOU CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTHYECKOM  KYyJIbTYphbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEeIIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MeTanmpeAMETHBIX PpeE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopmMupoBaHUST MHUPOBO33PEHUsT OOIIEHAY4YHBbIE TMOHATHUS (3aKOH, TEOpus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOU



HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC y4eOHbIC NeiCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbBIC, PETYyJATUBHBIE), KOTOpbIe oOOecrneynuBaoT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

YMEHHMSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHSITUN (BBLIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTaHABIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSTUSMM), UCIOIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS! OTACNIBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIui,
YCTaHaBJIMBATh MNPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUYECKUE PACCYXIEHUSA (MHAYKTUBHbBIC, N€IYKTUBHbIE, 10 AHAJIOTUN),
JenaTh BBIBOABI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATH B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC ), CAMBOJIUYECKHE (3HAKOBBIE) MOJIETU, UCTIOJb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmylna u ypaBHEHHE
XUMUYECKOW PeaKIuu — MPpU PElIeHUH Y4eOHO-I03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISITE U XapaKTepU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKHUX PEaAKIIHi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejibckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyeCTBE OCHOBBI i (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHUIO, OPraHU3AlMU U MPOBEIACHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POpMYIUPOBATH 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIETOBAHUS, COCTABIISITh OTUET
0 MpOJIENIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(Hay4dHO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHUBOPEUYUBYIO U
HEJO0CTOBEPHYIO MHPOPMAIIHIO;



yYMEHHE NMPUMEHSITh Pa3IU4HbIE METOJbl U 3allpoChl NMPHU TMOUCKE U OTOOpE
UHGOPMAIIM W COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THUIIa, MPUOOPETEHNE OIbITAa B
o0NacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIaZICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY TpeAcTaBieHus] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh M AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOH u
UCCJIEIOBATEIBCKON JCATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOMIeH MPHPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHHBeEpPCcaJbHbIE YueOHbIe 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XoJe jauajgora U (Wiu) JUCKYCCHH) IO
CyHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TPEJCTaBIsATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAINIO
pe3yNbTAaTOB BBIMOJTHEHUS XUMUYECKOTO JKCIepUMEHTa (J1abopaTOpPHOTO OIbITA,
nabopaTopHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, y4E€OHOTO MPOEKTA);

yMEeHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  MpU  PEIICHUH
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE yué€ra OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuuid (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAHHALIMUS
COBMECTHBIX JEWUCTBUH, ONpelIelIeHue KpPUTEpUeB IO OLEHKE KayecTBa
BBHITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPCcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH IESTENbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeTbHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CTIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJyYEHHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMbie B YCIIOBUU 3aJaHHIA.

MNPEAMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padodei mporpamMMoHu,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCTBUH, crenupuyeckKue Il MPEeIMETHOM 00JacTH «XHUMHS», BHJIBI
NEATEIbHOCTH MO  IOJYYEHHIO HOBOTO  3HAHUA, €ro HHTEPHpETAInH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoHiy o0ydenus B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaTb CMBICI OCHOBHBIX XMMUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasi pPeaKius, KiIacCUu(PUKalMs peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU Pa30XKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMEHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM PPEKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aTOMa, XMMHUYECKasi CBSI3b, MOJISIPHAS M HETMOJSAPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHWUOH, PAcTBOpP, MAaccoBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAIs) B PaCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHSITHA U
MPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;

e HCIOJB30BaTh XHUMHUYECKYI0 CHUMBOJIUKY JIJIi COCTaBieHUs (Qopmyl
BEILECTB M YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONPEACNATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKWUCIIEHHS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJIEKHOCTDh BELIECTB K ONPEACIEHHOMY KJIACCy COECAMHEHHMN IO
dbopmynam, BHJ XUMUYECKOM CBsi3M (KOBaJeHTHasT W HOHHAasg) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBath cmbichn [lepuoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT HX MOJ0KeHUs B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh Tabmuunyto Gopmy Ilepuonnueckon
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», Masnsie u
OOJIbIlIME TEPHUOJIbI, COOTHOCUTh OO0O3HAYCHHUs, KOTOPhIE HUMEIOTCA B
tabmuie «llepmomnueckass cucrtemMa xuMmudeckux diemeHToB [J[. U
MeHneneeBay ¢ UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOllee YUCIO0 ANEKTPOHOB
U pacrpeesieHle UX MO0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (MO YUCITYy M COCTaBY YUYaCTBYIOUIUX B PEAKIIUU
BEIIIECTB, M0 TEIUIOBOMY (D dexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TTPUMEpPAMU MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpAIEHUNA B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO  MaccChl
BEII[ECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PeaKInu;

MPUMEHSITh OCHOBHBIC OIEpPallUi MBICIUTENBHON AESATEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIliio, KiIacCH(pUKAIHUIo,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBS3€H — JJIsi M3Y4YEHUS CBOMWCTB
BEIIECTB U XUMHUYECKMX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCICPUMEHT
(peaJibHbBII 1 MBICIICHHBIN );

CleoBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOW  TOCYIOoM U
7a00paTOpHBIM  O0OpYyJIOBaHMEM, a TakXKe IpaBWjaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMUSIMU 1O BBINOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJA), TNPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MIOMOIIbIO UHIUKATOPOB
(mrakmyc, dheHondTarenH, METUIOPAHXK U JIPYTHE).

K xoH1y 00yueHus B 9 kjacce npeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pPacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHUOH, NPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIIOBOM 3(PeKT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  PAcTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, JJIEKTPOJIMTHYECKAsT JUCCOLMALMS, PEaKIUH HOHHOIO
oOMeHa, Karajqu3arop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENIb, OKUCJIEHHE H©  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIMYECKasi), KpUCTAIMYECKass pemeTka, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHUH, NPEAEIbHO JOIyCTUMAas
koHueHrpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TIOHATHUH U
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XUMUYECKYI0O CHMBOJIMKY JUJIS COCTaBleHUs (HOpMyI
BEILECTB M YPABHEHU XUMHUUYECKUX PEAKIINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHHUSI XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysaM, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, METa/NINYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsi]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpelbl B
BOJIHBIX PAacTBOPaxX HEOPraHUYECKUX COCAWHECHUM, TUM KPHUCTATUTUYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHUE: OIKUCHIBATH M XapaKTEPU30BAThH
Tabnuuynyo (opmy Ilepuoanmdeckoit CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHas moarpynma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpymnma)», maneie u OoJiblliM€ TEPHOJIbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DBJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUMN B
npejenax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIAy M COCTaBy Y4YacTBYIOIIUX B PEaKIMU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKUCICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CcHenUupUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsi OIMNKHCAHUE
MpUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHWW COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIUM;

COCTaBJSATb YPABHEHUS DJIEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OanmaHca ITUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B Pa3IMYHbIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIPHYIO  MAacChI
BEII[ECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

coON0aTh  MpaBWUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaTopHBIM  00OpYyJOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB IO TOJIYYEHUIO H COOUPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiukar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JEATENbHOCTA — aHAJU3
M CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMaTU3alluI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — 11 M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0ZICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandyecTBO 9acoB
Ne HaunMenoBanue pa3iesioB u DJIeKTpOHHBIe (HU(POBHIE)
KonTposabHbie IIpakTnyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHavaiabHbIe XUMHUYeECKHE MOHATHSA
Xumust — BakHas o0J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubmmoreka [{OK
' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
BemecTBa u xuMuuyeckue bu6nuorexa [JOK
1.2 15 1
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3pnen 2. BaxkHeilune npeacTaBuTe

HECOPraHU4Y€CKHUX BE€UIECTB

21 Bosnyx. Kucnopon. [lonstue 6 bubnuoreka IIOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837¢
)9 Bonopoa. I[lonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 00 5 | 1 bu6mmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 1 | | bu6mmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3nen 3. llepunoanueckuii 3axon u [lepuoaunyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [IOK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKIITNH
Hroro mo paseny 15 o oo TS e
PeszepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (audposbie)
Ne i/m P KonTpoabHbl IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbI padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCKHe PeaKINU
11 [ToBTOpeHue u yroyOneHue 3HaHUH 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs JUCCOIUAIIHSL. 2 | 1 bubnuorexa [JOK
' XUMHUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIRL P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHMUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 | 2 bubmorexa HOK
' . Py ' POl https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COECITUHEHUS




Hroro no pazneny

25

Pa3ngena 3. Mera/uIbl M MX cCOeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [{OK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumus U oKpyKammas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne undposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

) [Ipeamer xumun. Poias XUMUM B 5KU3HU 1 Bbub6mmoreka [JOK
yenoBeka. Tena n BemecTsa https://m.edsoo.ru/ff0d210c

5 ITonsiTe 0 MeTO/1aX MO3HAHUS B XUMUU. 1 bubmuorexa [JOK
CraproBasi TUarHoCTHUKa https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuiia

3 paboThl B 1ab0OpaTOpUU U MPUEMBI 1 bubnuoreka [JOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Uuctele BemecTBa U cMecu. CrocoOsbl | bubnuorexa [JOK
pazzaeneHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue

5 cMecell (Ha mpuMepe OYMCTKU TTOBAPEHHOM 1 bubamorexa [TOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
bub6mmoreka [JOK
6 A 1
TOMBL H MOJICKYJIRT https://m.edsoo.ru/ff0d2a6c

. XUMHYECKHUE IJIEMEHTHI. 3HAKU (CUMBOJIBI) | bubnuorexa [JOK
XUMUYECKUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U cnoXHBIE BEIIECTBA 1 bubnmorexa [JOK

p - https://m.edsoo.ru/ff0d2a6c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 nonmorexa 11

https://m.edsoo0.ru/ff0d2d50




3aK0H IOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 X eckas o a. BasieHTHOCTBH aTOMO
MMHHECKas QOpMY! HTHOCTE aToMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKUX AJIEMEHTOB
1 OtHocHUTeNbHAsl aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10JI9 XHMHYECKOr0 3JICMCHTA B Bbu6mmoreka [JOK
COCTUHCHUU https://m.edsoo.ru/ff0d350¢
13 KommuectBo BemecrBa. Monb. Mossipaast bubnuoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nUeCKUe U XUMUYECKHE SIBICHUS. bubmuorexa [JOK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoTEKaHUs bubnuorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs] MACChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus: KoaM4ecTBa, MacChl BEIIECTBA bubmuoreka [{OK
10 YPaBHEHUSIM XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanuust XuMuueckux peakuuin
18 (coe I/IH(IE))HI/ISI a3JI0KEHUS 3ahlze EHUS bubmmorexa LOK
A P > SAMCIICHIZL https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHIMKIIoneaucT. O0o0IeHne U Bubnmorexa [JOK
H AT, le https://m.edsoo.ru/ff0d40c4
cHucTeMaTu3alus 3HaHU
20 KonTponbnas padora Nel no teme bubmuorexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKLIAID) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB Bo3ayxa.
bu6mmoreka [IOK
21 Kucnopox — a1emMeHT ¥ nIpocToe BEIMIECTBO.

O3o0H

https://m.edsoo.ru/ff0d448e




dusznyeckue ¥ XUMUIECKHE CBOMCTBA

bu6mmoreka [IOK

22 KHUCJIOpoJia (peaKIuu OKUCIICHUS, TOPEHHE). httos//m.edsoo.ru/F0d46 14
[TonsTre 06 okcumax
CriocoObl MoTy4YeHUsT KUCIIOPO/ia B
23 71a00paTOPUH B MPOMBIIIIICHHOCTH bubmorexa TIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHnenue Kucinopoaa
TemnoBoi 3 PeKT XMMUIECKOM peaKIuy,
24 TIOHATHE O TEPMOXUMHUYECKOM YpPaBHEHUHU bubmmorera [JOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKUX PEAKIIUIX
TonnmuBo (HedTh, Yroib U METaH).
25 3ar 513He1§1/1e(1;03 yxa CIIOCOOBI ztro bubmorexa HOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
[Ipaktuyeckas padora Ne 3 o Teme
26 «ITomydenne u coOMpaHue KUCIOPOIa bubmorexa HOK
Y o P posa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOUCTBY
27 Bonxopon — aieMeHT 1 IpoCcToe BELECTBO. bubnuoreka [JOK
Haxoxnenne B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 du3ndecKre U XUMUYECKUE CBOMCTBA bu6mmoreka [JOK
Bojiopoja. [[pumenenne Bojopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 Ilo € 0 KHCJIOTax U Co
FUITHE O RHEAOTAX 7 copx hitps://m.edsoo.ru/ff0d50d2
30 Crnioco0slI osty4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «ITonyduenne u cobupanue BogOpoOIa bubmorexa HOK
Y o P HOROIE, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
b K
32 Momnsipabiii 006EM ra3oB. 3aK0oH ABOTaIpo nommorexa 110

https://m.edsoo.ru/ff0d542¢




Breruucnenus 06’LéMa, KOJINYCCTBA BCIICCTBA

bu6mmoreka [IOK

33 asza 1o ero U3BECTHO OJIh4IeC
r 1O Cro 1B TEI MY KOJHCCTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UJIH 00BbEMY
Brruucnenust 00bEMOB ra3oB 10 YPaBHEHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 0OBHLEMHBIX bubmmorexa TIOK
peakdl i https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dmnyeckue 1 XUMHUYECKHE CBOMCTBA BOJIBI bubmmorexa TIOK
a https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuid. [Tonsitue 00 bubmuoreka [{OK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. Hacwienasie 1
37 HEHaChI epHHI)IG paCTBO bI. MaccoBas 1o bubmorexa LOK
. P PBI- A https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B paCTBOPE
[Ipaktuyeckas padora Ne 5 o Teme
13 «ITpuroroBieHue pacTBOPOB ¢ bubnuoreka [JOK
OnpeAcIEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA
39 KonrtponsHas padora Ne2 o reme bubnuoreka IIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIaccupuKaIus, bu6mmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tony4yenue 1 XuMHUYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX bubnmorexa [JOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHUIIOB
4 OcHoBaHuUs: cOCTaB, KiIacCu(PUKaIus, bubnmnoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [losny4yeHne n XuMH4YeCKUE CBOWCTBA bubnuoreka LIOK

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca




44 Kucnotsr: cocras, kinaccuduxars, bubnuorexa [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue n XMMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [OK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIOCOObI bubnuorexa [JOK
TOJYYEHUS, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHHUIN
43 ['eneTnueckas cBsi3b MKy KilaccaMu bubnmoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6morexa [JOK
49 O0o001IeHre U crcTeMaTH3alus 3HaHU !
= a https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHECHUI
[TepBbIe MOMBITKY KIaCCHPUKAITUN
51 XUMUYECKUX AeMeHTOB. [lonaTue o rpynmnax bubmmorexa [IOK
' py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 CHCTeMa XUMHYECKHX 3aemMeHToB . U bubmorera [JOK
o https://m.edsoo.ru/00ada52¢
Menpeneena
53 Ilepuoapl, rpynnel, MOATPYIIIBI Bubmorexa OK
P > TPYITIBL Py https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmuorexa [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB bubmuorexa [JOK




aneMeHToB llepuoanyeckoii cuctemsr . U.
Menneneena

https://m.edsoo.ru/00ada6bbc

XapakTepucTuKa XUMHUECKOTO 3JIEMEHTA T10

56 ero mojoxeHuio B Ilepuoandeckoii cucreme bubmorexa HOK
pHoa https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuUTHs Hayku U npaktuku. J. W. bubnuoreka LIOK
MenpeneeB — y4€HBIH, MTEJAror U https://m.edsoo.ru/00ada96e
TpaKIaHUH
53 PesepBHeIil ypok. O600ICHHE 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
59 KontponsHas pabora Ne4 o reme bubnuoreka LIOK
«Ctpoenue aroma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
60 DNEKTPOOTPULIATEIBHOCTh ATOMOB bubnuoreka [IOK
XUMHYECKHUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xummuaeckas CBS3b bubmorexa TIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas moisipHas XUMHUUYECKas CBSA3b bubmorexa TIOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenonspHas XUMHYCCKasl CBA3b bubmorexa TIOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
4
6 Crenens, oxuceHus https://m.edsoo.ru/00adae28
65 OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHbBIC bubnmnoreka [JOK
peakuun https://m.edsoo.ru/00adb076
66 OKHCIUTEIN B BOCCTAHOBHUTEIN buGmotera [TOK
https://m.edsoo0.ru/00adb076
67 PesepBHeIil ypok. O600IICHHE 1 bubnuorexa [JOK




CUCTEMAaTHU3al i 3HAHUM T10 TEME ((CTpOCHI/Ie
atomMa. XMMHYECKas CBSA3b»

https://m.edsoo.ru/00ad9cb2

68

PesepBHeIil ypok. O000IICHHE 1
cUcTeEMaTu3alus 3HaHu!

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
undposbie
Nen/m | Tema ypoka Konrpoabusie | Ipakruuecku
Bcero o0pa3oBaTte/ibHbIE
padoThI e padoThbl
pecypchl
[Iepuonnueckuit 3akoH. I[lepuonnueckas
1 crucTeMa XMMUYeCKux 3yemMeHToB /. U 1 Bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
NIEPHUO/IOB
3 Knaccudukanus u HOMEHKIIaTypa 1 bubnuoreka [JOK
HEOPTaHUYECKHUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XuMHuueckou CBSI3U U THIIBI 1 bu6mmoreka [JOK
KPUCTAIUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yriayOnaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMUUecKuX peakui mo ) bubnuoreka LIOK
Pa3AYHBIM ITPU3ZHAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOM pPEAKLUU.
7 [ToHsATHE O TOMOTE€HHBIX U T€TEPOTrE€HHBIX 1 bubmmorexa I[IOK
P https://m.edsoo.ru/00adbe9a
peakIusx
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.
2 @DakTOopBbl, BIUAOLINAE HA CKOPOCTh 1 bu6nuoreka LIOK

XUMHYECKOMN PCaKIUHA U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECHUA

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




OKUCITUTEIIEHO-BOCCTAHOBUTEIBLHEIC

bub6moreka [JOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopust 31€KTPOIUTUYECKON TUCCOMALINH. bubnuoreka LIOK
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 WonnbIe ypaBHEHHS peaKIlHii bubmorexa 10K

yp peakt https://m.edsoo.ru/00add448
XHUMHUUYeCKHe CBOMCTBA KMCIIOT M OCHOBAHUM
12 B CBETE IPEJCTABICHUI 00 bubmmorexa OK
pedl 5 https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUIECKON JTUCCOIHAITIT
XuMHYECKHEe CBOMCTBA COJICH B CBETE
13 MIPEJICTABIICHUH 00 3JICKTPOJIMTHYCCKOM bubmmorexa [OK
pell P https:/m.edsoo.ru/00add8b2
JIACCOLHAITIN
14 ITonsiTue o TUAPOIN3E Coyei bubmmorexa [OK
o https:/m.edsoo.ru/00add9d4
bubmoreka [JOK
15 O06o001IeHre U CUCTEMAaTH3a 3HAHUH
HHICHHIE 1 CHCTEMATHIAMIL SHAHIH https://m.edsoo.ru/00addd12

16 [TpaxkTrueckas padota Ne 1. «Pemenue bubnuoreka LIOK
JKCIIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KontponsHas padora Ne2 o reme

17 «DIEeKTPOIUTHYCCKAS TUCCOITHUAITHS bubmorexa TIOK

P A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIUU B PACTBOPAX)

18 OO01mas XxapakTeprCcTUKa TaJIOT€HOB. bu6mmoteka [IOK
XHUMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopo. ConsiHas KUCIOTa,

19 XHMquCKHS CBOICTBA, ITOJyYCHHE bubmorexa TIOK

’ y ’ https://m.edsoo.ru/00ade104
pUMEHEHUE

20 [TpakTrnueckast padota Ne 2 o Teme bubnuorexa [JOK

«ITonyueHne COMIIHOM KUCIOTHI, U3yYEHUE

https://m.edsoo.ru/00ade348




€€ CBOWCTB»

Brraucnenns no YPaBHCHUAM XUMHYCCKUX

bubmoreka [JOK

21 €aKIi, eCIIM OAUH M3 PEarcHTOB JaH B
peartt A p s https://m.edsoo.ru/00ade488
U30BITKE
) OO6mras xapakTepucTuka 3J1eMeHTOB VIA- bu6mmoteka [IOK
TPYIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(UKAILIUU CEPBI.
23 Haxoncp €HUE Cepbl H(beé coe HHeEH/H?I B Bubmmorexa [IOK
A p f[ https://m.edsoo.ru/00ade64a
npupojie. XMMHUUYECKHUE CBOICTBA CEPBI
24 CepoBoaopo, cTpoeHue, pu3ndeckue u bu6mmoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTAa,
25 bu3nYecKue U XUMHUIECKUE CBONCTBA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
PUMEHEHUE
XHUMHYECKUE PEAKIUH, JIEIKAIUE B OCHOBE
2% IPOMBIIUIEHHOTO cIoco0a MoTy4yeHus bub6muoreka [IOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaIoIIeu cpebl COCTMHEHUSIMU CEPbI
7 Brruucienne MaccoBoii J0JIM BBEIXO/a bu6morexa [JOK
MPOAYKTa PeaKU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTUKa 3JIEeMEHTOB V A-
)3 rpynnsl. A30T, pacpoCTpaHEHHE B bubnuoreka LIOK
npupoze, GU3N4ecKue 1 XUMHYECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHak, ero pu3nUecKue 1 XMMUYECKHe bubnuoreka LIOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMEHECHHE https://m.edsoo.ru/00adf004
30 [Ipaktuyeckas padora Ne 3 mo teme bubnuoreka LIOK

((HOJ'Iy‘leHI/IC aMMMadKa, UI3y4YCHHUC €TI0

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




CBOMCTB)

A30THas KucioTa, e€ pusnueckue u

bu6mmoreka [JOK

31
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS
1 B KaYeCTBE MHUHEPAITBHBIX YI00PECHUH. bu6mmoteka [IOK
XHUMHMUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeTMHCHUSIMHU a30Ta
®dochop. Okcun dpocdopa (V) u pochopras
33 KHUCIO0Ta, GUBNIECKUE U XUMUYECKHE bubmorexa [IOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYCHUE
Ncnonb3oBanue ¢pocdaToB B KauecTBe
34 MHHEPAIbLHBIX YIOOpEeHUH. 3arps3HeHue bubmmorexa TIOK
P . YAO0P . P https://m.edsoo.ru/00adfc20
OpUpPOAHOI cpenbl hocharamu
15 VYrnepoa, pacnpocTpaHeHue B IPUPO/IE, bu6mmoreka [JOK
bu3HYecKue U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yraepoja, ux Gpusndeckue u
16 XUMHUYECKHUE CBOMCTBA. DKOJOTHYECKUE bubmuoreka [JOK
po6JieMbl, CBSI3aHHbBIE C OKCUJIOM yTiiepoja https://m.edsoo.ru/00adfebe
Iv)
bu6mmoreka [IOK
37 VYronbHasg KUCI0Ta U €€ CON
https://m.edsoo.1ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[Tomy4yeHue yriieKuciaoro raza bubmorexa [OK
Y y ) | https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakius Ha KapOOHAT-HOH
[lepBoHavabHBIC TTOHATHS 00
39 OpraHNYECKUX BEIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIepoia
40 Kpemnnii u ero coennuenus bu6mmoreka [JOK




https://m.edsoo.ru/00ae080a

[TpakTrueckas pabora Ne 5. Pemenue
9KCTIEPUMEHTANBHBIX 337134 110 TeMe

bu6mmoreka [JOK

41 .
«BaxHelme HeMeTaIBl U UX https://m.edsoo.ru/00aec0bf2
COEIMHEHU
KonTtponbHas padora Ne3 o teme
. bubnuorexa [JOK
42 «Bakuenme HeEMETAJUIEI U UX
https://m.edsoo.ru/00ae0el8
COCIMHEHUS
OO0mras XxapakKTeprucTUKa XUMHYECKUX

43 3JIEMEHTOB — METaJJIOB. MeTamnueckas bubmuoreka [JOK
CBA3b U METAININYECKAask KpUCTaIIINYeCcKas https://m.edsoo.ru/00ael103e
peméTka. Pu3nyuecKue CBOMCTBA METAILIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUYECKHHN Psia HaNPSKEHUH bubmiorexa HOK

P p p https://m.edsoo.ru/00ael1156
METaJUIOB
O6111e cnocoObl MOTYyYSHUST METAILIOB.

45 CmuiaBbl. Berunciienust o ypaBHEHUSIM bu6muoteka [IOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJIEPKUT MPUMECH

46 ITonsaTHEe 0 KOPPO3UHN METAIIJIOB bubmorexa HOK

pp https://m.edsoo.ru/00ae1278
bu6moreka [JOK

47 €JIOYHbIE METAJIJIBI
m https://m.edsoo.ru/00ael14b2

48 OKcHUabl ¥ THAPOKCHUIBI HATPUS U KaJIUA bubmmorexa LIOK

P P https://m.edsoo.ru/00ae14b2

49 IllemouyHO3eMeTbHBIC METAIITBI — KAJTbIHHA 1 bubmuoreka [JOK
Maraui https://m.edsoo.ru/00ael5e8

50 Baxneiime coeIMHEHUS KaTbLUS bubmuoreka [JOK




https://m.edsoo.ru/00ael5e8

51 O00011eHrEe U cCUCTEMAaTU3allis 3HAHUH
bub6moreka [JOK
52 JKécTkocTh BOBI M CIOCOOLI €€ yCTpaHEHUs
A yerp https://m.edsoo.ru/00ael1886
[IpakTuueckas padora Ne 6 o Teme
53 "XEcTKOCTh BOIBI 1 METOIEI €€ bubmorexa HOK
| 2 https://m.edsoo.ru/00aelae8
YCTpaHECHHSI
bub6moreka [JOK
54 AroMuHHAH
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHJIA U bubmuoreka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmunoreka IHOK
56 Keneszo &
https://m.edsoo.ru/00aec1d86
57 Oxkcunpl, TuIpoKcu bl U conu xenesa (I11) u bu6mmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O0001Ienne U cuCTEMaTH3aMs 3HAHUH
[Ipaktuyeckas padora Ne 7. Pemienue
59 SKCIIEPUMEHTAILHBIX 3a7a4 10 TEME bubmmorexa TIOK
p . A https://m.edsoo.ru/00ae3ded
«BaxxkHelHI1e MeTalJIbl U UX COETUHEHU
Breraucienus mo ypaBHEHUSIM XUMHYECKUX
€aKIMH, eCJIM OJWH M3 PearcHTOB JIaH B
60 EIS6LITKG WA COME )I(I/ITFI)'I NMECH Eubmiorexa ITOK
P o P ) https://m.edsoo.ru/00ael1750
BrruucneHus MaccoBOM JOJIH BLIXOa
MPOJIyKTa peakluu
61 O00011eHrEe U cUcTeEMaTU3alus 3HAHUI
2 KonTponbnas padota Ne4 no teme
«Baxkneime MeTaIbl U UX COETUHEHUSDY
63 BemecTBa u MmaTepuanbl B IOBCEAHEBHOM bubnuorexa [JOK




KHN3HH 4YCJIO0BCKa

https://m.edsoo.ru/00ae3f50

64 XHUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH | bu6mmoreka [IOK
cpenbl https://m.edso0o.ru/00ae4270
65 Ponb xumum B perieHnn sK0JI0rHYECKUX | bubnuoreka LIOK
pooieM https://m.edso0.ru/00ae4270
66 PesepBHelit ypok. O000mIeHHE U | bu6muoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001IeHNE 1 | bu6muoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O600mieHue u | bu6mmoreka [JOK
cUCcTeEMaTU3allus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON ITPOT'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJabTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/ILHOI NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1

Ilo Teme: ((HCpBOHa‘IaJIBHble XUMHUYCCKUC ITOHATHS)

1.1

pacKpblBaTh CMBICI OCHOBHBIX XMMHMYECKUX TMOHSATHUH: aTowm,
MOJIEKYJIa, XHMHYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OJHOPOAHAs W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTEJIbHAs aTOMHAasi W MOJIEKYJIsipHas Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJISIpHAs Macca, MaccoBas [J0Js1 XUMHYECKOIO
JJIEeMEHTa B COCJIMHEHUU, MOJISIPHBIM O00BEM, XUMHUECKas peakxiius,
KIacCU(pUKALMs  PEAKIHMA:  pPEaKlMu  COCAMHCHHS,  PEAKIIHH
pa3joXKeHUs,, peakUWu 3aMelIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEaKIMU, TeroBoi 3 (HEeKT peakiuu, pacTBop,

MaccoBast JI0JIsI BEIIeCTBA (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKHUX MOHATHH H

MNPUMCHATDH 5TU MMOHATHS IIPU OITMCAHUHN BCHICCTB U UX HpeBpaIlIeHI/II\/'I

1.3

HCIOJIb30BATh XUMHYCCKYIO CHUMBOJIUKY IJId COCTABJICHUA (bOpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PpaCKprIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChbI BCIIICCTB,
IMOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJSAPHOI0 Y4YC€HHA, 3aKOHa

ABoraznpo

1.5

OIpeaciIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCANHCHHUAX

1.6

KJ'IaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHUE PCaKIUU (HO quclly MU COCTaBy

YYacCTBYIOIIMX B PEAKIIUH BEIIECTB, TIO TETTIOBOMY dPQEKTY)

1.7

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAaccChl




BCIICCTB

1.8

BBIUUCIIATE MACCOBYI JOJIO XHMHUYCCKOI'O 3JICMCHTA IIO (bopMyne

COCIUHCHUS,

1.9

BBIYUCIIATh MAaCCOBYIO JOJIO BCIIECTBA B PACTBOPE

1.10

IMPUMCHATE €CTCCTBCHHOHAYYHBIC MCTObI IMO3HAHUA — Ha6J'IIO}IeHI/I€,
HU3MCPCHUC, MOZJCIINPOBAHUC, IKCIICPUMCHT (peaJ'ILHHﬁ n

MBICJIEHHBIN)

ITo Teme: «Baxnennme npeIcTaBUTENIN HEOPTraHUYECKUX BEIIECTB)

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHMHWYCCKUX MOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHHUEC, COJIb

2.2

OIPECACIIATE NPHUHAJICIKHOCTE BCHICCTB K OHpeI[eJ'IéHHOMy KJ1acCy

COEIMHEHMI 110 hopMysiaM

23

KJ1IacCU(PUITUPOBATh HEOPTAHMYECKUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBa
BEILIECTB PA3JIUYHBIX KJIACCOB, IOJATBEP)KJAasi ONHUCAHUE NPUMEPAMHU

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINN

2.5

IIPOrHO3UpPOBATH CBOMCTBA B€IICCTB B 3aBHCHMOCTH OT WHX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IPOTCKAHUA XHUMHUYCCKUX

HpeBpaHIeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh MpaBUJIaM IMOJb30BAaHUS XHUMHUYECKOW TOCYIOW U
nabopaTopHbIM 000pyAOBaHMEM, a TaKKe MpaBUiIaM OOpaIEeHUS C
BEILIECTBAMH B COOTBETCTBUM C HUHCTPYKIUSMU IO BBINOJIHEHUIO
71a00PaTOPHBIX XMMHYECKUX OMNBITOB IO TMOJYYEHHUIO U COOMpPAHUIO
ra3o00pa3HBIX BEMIECTB (BOIOPOAAa UM KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUYECKUE SKCIIEPUMEHTHI 1O
pacro3HaBaHUIO pACTBOPOB IIEJIOYEM M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPaHX U IPyTHe)

2.7

MPOBOAMTDH PACUETHI 110 YPABHEHUIO XUMUYECKOM peakiiuu

I[To Teme: «llepmommueckuin 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHtoB JI. M. MenaeneeBa. CTpoeHue aToOMOB.

Xumudeckas cBa3b. OKHUCINTEIIFHO-BOCCTAHOBUTCIIBHEIC pEeaKnum»

3.1

PaCKpbIBAaTb CMBICI OCHOBHBIX XHUMHUYCCKUX TIOHATHH: AAp0o aTroma,

AJICKTPOHHBIA CJIOW aroma, aroMHas OpOWTalb, pPagUyc aroma,




XAMUYECKasi CBA3b, MOJSPHAS W HEMOJSPHAS KOBAJIEHTHAsl CBS3b,
3JIEKTPOOTPULATENBHOCTh, HWOHHAsl CBSA3b, HOH, KAaTUOH, aHMHOH,

CTCIICHb OKHCJICHUA

3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI
OMUCHIBAaTh M XapakTepus3oBaTh TabmuuHyro (opmy [lepmomuueckoit
CUCTEMbl XMMMYECKUX 3JIEMEHTOB: pa3jiuyaTh IOHITHUS «IJIABHAs
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noarpynmna (Arpymma)» u «mnobouyHas mnoxarpymnma (brpymma)y,
«MaJbie» U «OOJNBIINE» EPHOIbI
packpbiBath cmbici Ilepuogudeckoro 3akoHa J[.M. Menneneesa:
14 J€MOHCTPUPOBATh MOHUMAaHUE MEPUOTUIECKON 3aBUCUMOCTH CBOWCTB
' XMMHMUYECKHUX JJIEMEHTOB OT HuX InojoxkeHus B [lepumoguueckoit
cucTeMme
COOTHOCUTh  O00O3HAuYeHHWs, KOTOpblE HMEIOTCS B  Tabuuue
«Ilepuonuyeckass  cuctemMa  XuUMHYeckux  anementoB  JI.W.
3.5 MeHnneneeBa» € 4YHMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsj sAapa, oOlee Yucio
AJIEKTPOHOB U PACTIPEAETICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)
16 ONpENEeNIATh  CTENEHb  OKUCJIEHUS  DJEMEHTOB B  OMHApHBIX
' COETMHEHUSIX
37 ONpeAeNsATh BHUJA XUMHUYECKOM CBS3M (KOBaJeHTHas W HOHHas) B
' HEOPraHMYECKUX COECIUHEHMSIX
9 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOIM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOMH NPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHUA
pe3yJbTara

1

ITo Teme: «BemrecTBo 1 XUMHYECKast pCaKmus»

1.1

pacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX IOHSTHH: pPacTBOP,
OJICKTPOJIUTBI, HCEIJICKTPOJIMTLI, J3JICKTPOJIIMTHYCCKAsd AuCColHranus,
peaKkiMu MOHHOTO OOMEHa, KaTalln3aTop, XMMHYECKOe pPaBHOBECHE,
obOpatumbie " HEOOpaTHMBbIC peakiuy,
OKHCJIINTCIBHOBOCCTAHOBUTCIIBHBIC pCaKknuu, OKHCJINTCIIb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,

aM(}OTEepHOCTh,  XUMHUYECKas  CBs3b  (KOBaJEHTHasi,  HMOHHAas,




MeTaJ’IJ’II/I‘IeCKaﬂ), KpUCTAJLJINYCCKAaA peméTKa, CIUIaBbl, CKOPOCTb

XUMHUUYECKON pEaKIu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHYCCKUX MOHATHI H

IIPUMCEHSATE 3TU IMMOHATHS ITPU OITMCAHUHN BEHIECCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJIATh YPABHEHUS DSJICKTPOJUTHUYECKOW JMCCOLMAIMM KHUCIOT,
LIEJIOYEN U COJIEH, IIOJIHBIE M COKpAUICHHBIE YPABHEHUS pPEAKLUN

HOHHOI0 OOMeHa

1.4

pacCcKpbeIBaTb CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKI_[I/Iﬁ

MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OalaHca STUX peaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEeaKIuU

Ilo temam: «Hemeramnel U ux COCAUHCHUA» U «MeTtanael U HUX

COCAUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBAThH) 00IIME U crienn(UIECKue XUMHUECKHe
CBOMCTBAa MPOCTBIX W CIIOKHBIX BEUIECTB, MOJTBEPKAasi OMUCAHUE
MpUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJISITb YPAaBHCHHA peaKHHﬁ, MNOATBCPKAAIOIMUX CYHICCTBOBAHUC

TCHETHYCCKOM CBS3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMUUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX

YCIOBUSX
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CIeAOBaTh MpaBUJaM TMOJb30BAaHUS XHUMHUYECKOW TOCYIOH U
nabopaTopHbIM 000OpyAOBaHUEM, a TAKKE MpaBUIaM OOpaIIEHHS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBINOJHEHHUIO
a00OpaTOPHBIX XUMHUYECKHUX OIBITOB MO TMOJYYCHUIO W COOHMPaHHUIO

ra3000pa3HbIX BEHIECTB (aAMMHUaKa M YTICKHCIOTO ra3a)

2.5

MPOBOJIUTHh PEAKIMH, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3MUUYHBIX BELIECTB: pPACIO3HABATh OINBITHBIM MYTEM XJIOPHUI-,
Opomuza, wuomuza, kapbonar, ¢ocdar, cumukar, cyiubdar,
THIPOKCUIMOHBI, KaTHOHBI aMMOHHS, MOHBI HM3YYCHHBIX METaJlIOB,

NPUCYTCTBYIOIINEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIICCTB

ITo Teme: «XuMHsI U OKpYyXkKaroliasi cpeaa»

3.1

pacKpbIBaTb CMBICI  OCHOBHBIX xuMuyeckux mnoHstui: [1JIK

BCIICCTBA, KOPPO3Usd METAJIIIOB




3.2

[PUMEHATh OCHOBHBIE OIEPAIldH MBICIUTEIIHOM IEATEILHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, OO0OOIICHWE, CHCTEMAaTU3aIUIO,
BBISIBIIEHHE TPUYMHHO-CIEACTBEHHBIX CBS3€H — JUIS  W3ydYCHHS
CBOWCTB BEHICCTB M XHMHUYECCKHX PEaKIHii; CCTECTBCHHOHAYYHBIC
METO/BI MMO3HAHWSA — HAOJIOJCHUE, H3MEpPEHHE, MOJICIHPOBaHUE,

HKCHEPUMEHT (peasIbHbI U MBICIICHHBII)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1€MEHT COACPKAHUS

1

HepBOHaan'IBHBIe XUMHNYCCKHNEC ITOHATHA

1.1

[Ipenmer xumun. Pois XUMuUM B JKHU3HM uyeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

IlonsTue o MCTOAAX IMO3HAHUA B XMMUH. YucTele BCIICCTBA U CMCCH. Cnoco0xn1

pas3aeieHus: cMecen

1.3

ATOMBI U MOJICKYJIBL. Xumuueckue dyneMeHThl. CHMBOJBI  XMMHYECKHX

3neMeHTOoB. [IpocThbie U cI0KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHE

1.4

Xumudaeckas (bopMyna. BanleHTHOCTE aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BCIICCTB. OTtHOCHUTENbHAS aTOMHasn macca.
OTtHOCHUTENIbHAS MOJICKYJIsApHasA Macca. MaccoBas J0JI XUMHYECKOT'0O JJICMEHTA

B COCOIMHCHHUHA

1.5

KonnuectBo BemectBa. Monb. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBaA,
Maccel UM 4YHCIa CTPYKTYPHBIX eIuMHuIl BemiectBa. Pacué€rsl mo Qopmynam

XMMHUYECKUX COCANMHECHUN

1.6

dusnueckue U XUMHUYECKUE sBJICHMsS. XUMUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUYEeCKHe ypaBHeHUs. Kimaccupukamms

XUMHUYECKUX peakluil (COeTuHEeHHs, pa3IoKeHHs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C TpaBHIIaMU
pabotel B naboparopun u TpuéMamMu oOpamieHus C J1abOpaTOPHBIM
o0opy/sOBaHHEM, H3yYE€HHUE M ONUCaHHe (PU3MUYECKHX CBOMCTB 00pa3loB
HEOpPTaHWYECKHUX BeIIecTB, HaOmoaeHue (Qu3nueckux (TUIaBIEHHE BOCKa,
TasgHUC JIbJla, paCTUpPAHUC CaxXapa B CTYIKEC, KUIICHUC W KOHJACHCAIIUA BOJII)I) u
XUMHYECKUX  (TOpeHHe CBeuYd, MPOKATUBAaHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCIOTOW) SIBJICHUM, HAOMIOJEHUE U OINHCAHHE
NPU3HAKOB TMPOTEKaHUS XUMHUYECKMX peakuuid (pa3jioxeHHe caxapa,
B3aUMOJICIICTBUE CEpHOW KHUCIOTHI C XJOPUAOM Oapus, pas3ioKeHHE
ruapokcuna meau(ll) mpu HarpeBaHum, B3aMMOJICHCTBHE Kelie3a C PaCTBOPOM

conu Mequ(1l), m3yuenue crnocoboOB pasjenaeHusi cMecel (C TOMOIIbI0 MAarHuTa,




¢bunbTpOBaHWe, BHINApUBaHUE, IUCTHIUISAIMSA, XpoMmaTorpadus), MpoBeAeHUE
OUYHMCTKHY TTOBAPEHHOU COJIH, HAOIIOICHUE W ONTMCAHKUE PE3YJIHTATOB MPOBEICHUS
OTbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHHe MoJenen

MOJIEKY (LIapOCTEPKHEBBIX )

Baxueiimune npeacraBuTeIM HEOPraHM4ECKUX BELIECTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — 3nemMeHT M mpocToe
BemlecTBo. Haxoxaenue kuciopoja B mpupoje, pusmueckue M XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciopoaa. CrocoOsrl
MOJIy4€HHUs1 KHUCIOpoJa B J1adopaTopuu M HPOMBINUIEHHOCTH. Kpyrosopor

Kucioposa B npupoe. O30H — aI0TponHas MOIUPHUKAIMS KUCIOPOAA

2.2

TennoBoit 3P PeKkT XuMHUUeCKol peakuy, TEPMOXUMHUUECKUE YPAaBHEHUS, IK30-
U SHAOTEpPMUYECKUE peakiu. TOIINBO: yrojib U MeTaH. 3arps3HeHHe BO3/1yXa,

yCHUIJIEHUE TapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s
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Bonopon — snement u npocroe BemiectBo. HaxoxkaeHue Bomopona B IpUPOAE,
(¢u3nUecKe W XWMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIOCOOBI TOTYYCHUS.

Kucnote! u1 conu
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Momnsipablii 00bEM ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHHUSAM

2.5

®dusnyeckue cBorcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplilieHHble 1 HEHACHIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEWMIECTB B BOJIE.
MaccoBasg 401 BellecTBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B MpUPOJE W B KU3HU uejoBeka. Kpyroropor
BOJIBI B MpUpPOJE. 3arps3HEHUE MNPUPOAHBIX BoA. OxpaHa W OYHUCTKA

IPUPOOHBIX BOJ

2.6

Knaccudpukanus Heopranmdeckux coenuneHuit. Oxcunabl. Krnaccudukanus
OKCHJIOB: cojeoOpasyromue (OCHOBHbIE, KHUCJIOTHBIE, amQoTepHble) U
HeconeoOpaszyromue. Homenkinatypa okcuaoB. Dusznyeckue W XUMHUYECKUE

CBOMCTBA OKCHJIOB. [loirydeHune okcuaoB

2.7

OcuoBanmst. Knaccudukanmss ocHOBaHMA: MIETOYM H  HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknarypa ocHoBaHuil. du3nyeckue U XUMUYECKUE CBOWCTBA

ocHoBaHMil. [TonyueHne ocHOBaHUI

2.8

Kucnotsl. Knaccugpukanust kucinor. Homenknatypa kucinor. Dusnueckue u
XUMHUYECKHE CBOMCTBa KuUCIOT. Pan aktuBHoctu MeTtayuioB H.H. Bekerosa.

[Tonyuenue xkucior

2.9

Comu. Homenknarypa cosneil. @u3nyeckue M XUMUYECKUE CBOMCTBA COJIEH.




[Tonmydyenue conen

2.10

I'eneTnueckas cBA3b MEKAY KiIaCCaMU HCOPraHUYICCKUX COCIMHEHUH

2.11

XUMHUYECKUH  HKCIIEPUMEHT: KA4eCTBEHHOE  ONPEIEICHUE  COJAEpkKaHUs
KHCJIOpOJla B BO3/yXe, IMOJIy4€HUE, COOMpaHue, pacrno3HaBaHUE U H3yUEHUE
CBOMCTB KHCIOpOJa, HAOIIOJCHHE B3aMMOJICHUCTBHUS BEIIECTB C KHCIOPOJIOM U
YCJIOBHSI BO3BHMKHOBEHUS U MPEKpaIlleHUs] TOPeHHs (ToXKapa), 03HaAKOMIICHHUE C
oOpa3naMi OKCHJIOB U ONHCAHHE WX CBOMCTB, IMOJIy4eHHE, COOUpaHue,
pacrmo3HaBaHHe W M3Y4YCHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJCHCTBHE
Bozopojaa ¢ okcuaom Menu(Il) (Bo3MOKHO MCIIOIB30BAHNE BUIEOMATEPHAITIOB),
HaOmoeHne oOpa3loB BEHIECTB KOJIMYECTBOM | MOJIb, HCCIEI0BaHUE
OCOOCHHOCTEM pacTBOPEHHUS BELIECTB C Pa3IMYHOM PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHOM MacCOBOM J0JEH pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBHE BOJbI C MeTAIaMU (HATPUEM U KaJbIUEM)
(BO3MOKHO HCMOJb30BAaHUE BUJEOMATEPHANIOB), OIpENEJICHHE pPAaCTBOPOB
KHCIIOT M MIENOYed C TMOMOIIbI0 HMHIUKATOPOB, HCCIEJOBaHHE OO0pa3IoB
HEOPraHWYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpacKd HWHJIMKATOPOB B pPACTBOpPAaxX KUCIOT U LIEJNOYEH, H3y4YCHHE
B3aumozeiicTeust okcuaa menu(ll) ¢ pactBopom cepHOlM KHCIOTBHI, KUCIOT C
MeTaJUITaMH, PEakINil HeUTpau3aluu, OJIy4YeHUEe HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO MeTajyla JpyruM M3 pacTBopa COJHU, peUICHUE
SKCTIEPUMEHTAJIBHBIX 3a/ad M0 TeMe «BaxHehinme KiIacchl HEOPTaHWYECKHUX

COEeIMHEHUN

[lepuoanueckuii 3akon u [lepuoanueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. Ctpoenne aToMoB. XUMUYeCKas CBsi3b. OKUCIUTENHHO-

BOCCTAHOBHTCIIbHBIC PCAKIIUU

3.1

[lepBbie TOMBITKK KIACCH(PHUKAIMU XUMUYECKUX dJeMeHTOB. [lonsTHe o
TPYIIax CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMEJbHBIE METaJUIbI,
raJIoreHbl, MHEPTHbIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U TUAPOKCHUIbI

3.2

[Iepuonnueckuit 3akoH. [lepuoanueckas cucreMa XuMUYECKUX dieMeHTOB J[. M.
Menpeneena. Kopotkonepuoanas u JUTUHHOIIEPUOHAS dhopmbl
[lepronnueckot cucrembl xXuMHueckux odnemeHtoB J[.M. Menxeneesa.
[Iepuonsl m rpynnbl. PU3MUECKUI CMBICI HOPSIKOBOIO HOMEpPA, HOMEPOB

Iepruoaa U rpyuribl 3JICMCHTA
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CTpOeHI/Ie atroMoB. CocTaB aTOMHBIX AACP. M3oTomsl. 9J'IeKTpOHLI. CTpOCHI/Ie




NIEKTPOHHBIX 000I04eK aTroMoB IMepBbIX 20 XMMHUYECKMX HIIEMEHTOB
IIepuonnueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O ero nonoxkeHuto B [lepuognyeckoit cucrteme [I.1. Menaeneena
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3aKOHOMEPHOCTH M3MEHEHMs pPaJuyca aToOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYECKUMX CBOMCTB II0 TIpyIIaM M IEPUOJAM.
3nauenne [lepmoanueckoro 3akoHa u lleprogudeckoil cUCTEMBI XUMHUYECKUX
3JIEMEHTOB I pa3BUTUA Hayku U npaktukd. (.M. MenneneeB — yd€HbBIN U

IpaKJaHUH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (MOJMSIpHAsT W HEMOJSPHAs)  CBS3b.

9J'ICKTpOOTpI/II_IaTeJ'IBHOCTB XMMHYECKHX 3J1eMEeHTOB. MloHHAas CBA3b

3.6

Crenenp okuciceHus. OKHCINTEIHOBOCCTAHOBUTEIBHBIC pCaKkuuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHUA. OKHCINUTEIM U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN JKCHEPUMEHT: H3y4YeHHEe 0O0pa3lioB BELIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUAA ILUHKA C pPacTBOpPaMU KHUCIOT U
11JI0YEH, MPOBEICHUE ONBITOB, WUIIOCTPUPYIOIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCJIIBHBIX peaKuHﬁ (ropeHHe, PCaKIUU pa3JIOKCHUA, COGI[I/IHCHI/IH)

9 KUIIACC

Kon

HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKaHUSA

BemectBo n xumnueckas peakuus. [loBropenue

1.1

IIepnonnueckuit 3akoH. Ileproaudeckas cucrema XuMu4eckux aiemMeHToB J[. 1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kaus, KalbIUs U HX
COCAMHEHHU B COOTBETCTBUM C TOJIOKEHHEM 3JieMeHTOB B Ilepuomnueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BemecTBa: BHMJbl XMMHMYECKOM CBA3M. THIBI KpUCTAIIIMYECKHX
pEHIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKH
U BHUJa XUMHUYecKoi cBs3u. Knaccuukanus 1 HOMEHKIATypa HEOPraHUYeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHMAJbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIILIMXCS K DPAa3IMYHBIM  KJIaccaM HEOPraHWYECKUX  COCOUHCHMM,

FCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukamus XuMAYeCKUX PEeaklnii M0 pa3INyHbIM MpH3HAKaM (110 YUCITy U

COCTaBy YYacCTBYIOIIMX B pEaKIUH BEHIECTB, MO TemioBoMy 3bdekty, 1o




MU3MECHEHHIO CTETeHEe OKHCIEHHsS XMMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH,
[0 YYacTUIO KaTajau3aropa). OK30- M  OHIOTEPMHUYECKHE pEaKLuH,

TepMOXUMHUYECKHEe ypaBHEeHHUs. [oHATHE 0 CKOPOCTH XUMHUYECKOM peakiuuu

1.4

ITonstne 00 O6paTI/IMBIX n HeO6paTI/IMBIX XUMHUUYCCKUX PCAKIHAX. Ilousrue o
TFOMOTCHHBIX U I'CTCPOrCHHBLIX PCAKIUAX. IloHsiTHE O XUMHUYECKOM paBHOBCCHUMU.
CDaKTOpBI, BJIMAIOIIUE HaA CKOPOCTH XHUMHYCCKOU PC€aKin MW IIOJIOXKCHUC

XUMHYCCKOT'O paBHOBECUA

1.5

OKHCAUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIHH, AJIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHHEe  ypaBHEHMM
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKLUMH C HCIHOJb30BAHUEM METOJa

AJIEKTPOHHOTO OanlaHca

1.6

Teopust AMEKTPOJIUTUUECKONW NHUCCOLMALNU. DIEKTPOIUTHl U HEIIEKTPOJIUTHI.
KaTtnoHnsl, aHMOHBI. MeXaHu3M UCCOLMALMN BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMu4ueckoit cps3u. Crenenp auccorumany. CUIbHBIC U cIa0bIe AIEKTPOJIUTHL.
Peakiuu nonHoro obmeHa. YcCloBUs MPOTEKAHUs PEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE U COKpALIEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBOICTBa KHUCIIOT,
OCHOBaHUIl W cojlell B CBeTe€ MPEACTaBIECHUI 00 3IIEKTPOIUTHUECKON

AUCCOIIMal . KauecTBeHHbIC PCaKu HAa UOHBI. ITonsatue o TUAPOJIN3C conen

1.7

XHWMHUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMHM KPHUCTAJUIMYECKUX
PEmETOK HEOPTaHMYECKUX BEUIECTB — METAJUIOB M HEMETauIoB (rpadura u
arMasa), CIOKHBIX BEHIECTB (XJIOpUAA HATpus); HCCIEAOBaHUE 3aBUCUMOCTU
CKOPOCTH XHUMHUYECKOW peaKkmud OT BO3ACUCTBHUS Ppa3IM4YHBIX (PAKTOPOB;
HCCIE0OBAHUE  JJIEKTPONPOBOAHOCTH  PAcTBOPOB  BEIIECTB,  MpoLecca
JUCCOLMAIMM  KUCIIOT, Iejaode M coieil (BO3MOMKHO HCHOJIBb30BAHUE
BUJICOMATEPHUATIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPU3HAKU
MPOTEKaHUsl peakluii HOHHOTO oOMeHa (0O0pa3oBaHUE OCa/Ka, BbIIEICHHE Ta3a,
0o0pa3oBaHKME BOJbI); OIBITOB, HJUIIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX peakuuil (TOpeHue, pPeakiuHu pa3ioKEHUs, COCIUHEHUS);
pacrno3HaBaHHE HEOPTaHUYECKUX BEIIECTB C NOMOIIbIO KAUECTBEHHBIX PEAKIUI

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramie! 1 ux COCAMHECHUA

2.1

OO6mass xapakTepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u GU3NIeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TMpUMeEpe XJjopa

(B3aHMOﬂeﬁCTBHe C MCTaJlllaMH, HCMCTaJlllaMH, H_IeJ'IO‘laMI/I). XJ'IOpOBOI[OpOJI.




ConsHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHHE, TpUMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOJA HA OpPraHu3M 4YesloBeKa. BakHeWllne XJIOpUIbl U UX

HaxOXXJIEHHE B MPUPO/IS

2.2

OO6mrast xapaktepuctuka 3nemMeHToB VIA-rpymmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHne u pu3nYeckue CBOUCTBA
MPOCTBIX BEHIECTB — KHCIOpOJa U cepbl. AJUIOTPONHbIE MOAUUKALNN
KHCIIOpoJa U cepbl. XUMHUYECKUE CcBoOiicTBa cepbl. CepoBOIOpOX, CTPOEHHE,
¢usndeckne W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl KakK IPEICTaBUTEIH
KHUCTIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (hU3MUYECKUe U XUMUYECKHE CBOWCTBA
(oOmme Kak MpenCcTaBHTENS Kiacca KUCIOT U crenupuueckue). XuMHUECKUe
peaxkiuu, Jekallue B OCHOBE MPOMBIIUIEHHOTO Crocoba MOJydeHUs CepHOM
kucnothl. IIpumenenune. Conm cepHOM KHMCIOTBHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxxneHue cepbl U €€ COeIUHEHHUM B MpHpoje. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOUIeH Cpellbl COCTWHEHUSIMU cepbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPEeA0TBPAIECHUS
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OOmiast xapakTepucThka 3i1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTE€pPHbIE CTETIEHH OKUCICHHs. A30T, pacClipOCTpaHEHHUE B IPUPOJIE,
dbusznyecKkrue U XUMHUYECKUEe CBoicTBa. KpyroBopor a3zora B mpupoje. AMMUAK,
ero (u3nueckre U XMMHUYECKHE CBOMCTBA, moiydeHue u npumeHenue. Conu
aMMOHHUA, HX (QU3NYECKUE U XUMHUYECKHE CBOWCTBA, MPUMEHECHHE.
KauecTBeHHast peakuusi Ha HIOHbI aMMOHHUSI. A30THasi KHCJIOTa, €€ MOJyYeHHUeE,
dbusznyeckue W XUMHYECKHE CBOICTBa (00IIMe KakK MpeACcTaBUTENs Kiacca
KHCTIOT W crnenuduyaeckue). Mcnonp3oBaHNEe HUTPATOB U COJICH aMMOHHUS B
KaueCcTBE MHMHEPAIbHBIX yN0OpeHHil. XuMUUecKoe 3arps3HeHHUe OKpYyKarollen
Cpellbl COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JTOK/IU, 3arpsiI3HEHHUE BO3yXa, TOUBbI

1 BOJI0OEMOB)
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®docdop, amrorpornnsie Moaudukanuu dochopa, PU3NUECKHEe U XUMHIESCKUE
cBorictBa. Oxcua ¢dochopa(V) u dochopHast kuciaora, ¢(uzndeckue u
XUMHUYECKHE CBOWMCTBa, moiydeHue. Vcmonb3oBanue ¢docharoB B KauecTBe

MUHEpaJIbHBIX YI00peHHi

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHblE CTENEHU OKHUCICHHUsS. YIUIepoJ, aJUIOTPOIHBIE
Moaudukanuu, pacrnpocTpaHeHHe B Npupojae, (U3MUecKhe M XUMHYECKHe
cBoiicTBa. Azncop6uusa. Kpyrosopor yriaepona B mpupoae. OKcuasl yrieposa,
uX (QU3MYEeCKHe U XUMHYECKHE CBOMCTBA, NEHCTBHUE HA >KUBbIE OPraHU3MBI,

IMOJIYYCHHC U IMPUMCHCHHUC. OKOJIOTUYCCKHEC l'[p06J'IeMBI, CBA3aHHBIC C OKCUJIOM




yrinepoaa(IV); rumore3a rI00AIBHOTO TMOTEIUICHHUS KIMMaTa; MapHUKOBBIN
apdekr. YrompHas KHUCIOTAa W €€ CONMM, UX (PUINICCKUE W XUMHUYCCKHE
CBOMCTBa, TOJyueHHe W MpuMeHeHHe. KadecTBeHHasl peakius Ha KapOOHAT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M

CEJILCKOM XO35ICTBE

2.6

[lepBoHayabHbIE MOHATHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COECIUHEHUSIX
yriepoga (MeTaH, 3TaH, ATWIEH, AaleTHJIEH, 3TaHOJ, TJIMLEPUH, YKCyCHas
kucnora). X coctaB u xumuyeckoe crtpoeHue. [lonstue o Ouoiormuecku
BaXHBIX BEIECTBaX: XMpaX, Oenkax, yrieBoJaXx — W HUX PpOJIM B JKU3HHU
yenoBeka. MaTepuaibHOE€ €IUHCTBO OPraHMYeCKMX M HEOPraHMYeCKUX

COETMHEHUH

2.7

Kpemuuii, ero ¢usuyeckue © XUMUYECKHE CBOMCTBa, IMOJy4Y€HUE H
npumenenne. CoenuHeHus: KpemHusi B mpupoze. OOmme mpeacTaBieHus 00
okcuzae kpemHusA(IV) u kpemuueBoit kucinore. CHIMKATHI, MX UCIOJb30BAaHUE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTH. BaxkHele cTpouTenbHble MaTepHUabl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. [IpoGieMbr OGe3omacHOro

HUCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCG,Z[HeBHOI;'I KHN3HU

2.8

XUMHUUECKUH SKCHEPUMEHT: H3y4YeHHe 00pa3l0B HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCIJIOTBI; IPOBEJIECHNE KAYECTBEHHBIX PEAKLUN Ha XJIOPHJI-
MOHbl M HaOJIOJEHHE NPU3HAKOB HUX IPOTEKaHMs; OIBITHI, OTPAXKArOIINe
¢u3nueckrue 1 XMMHUYECKHE CBOMCTBA TaJOTC€HOB U MX COSAMHEHMN (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3uamH XJIOpUI0B
(rayloreHUI0B); O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COEJUHEHUSIMU
(BO3MO’XKHO  MCIIOJIB30BaHME BHJEOMATEpPHAIIOB); HAOIIOACHUE IIpolecca
o0yIrJIMBaHUs caxapa MoJ ACHCTBHEM KOHLEHTPHUPOBAHHOM CEPHON KHCIOTHI;
U3yueHHe XMMHUYECKHUX CBOMCTB pa30aBIEHHON CEpPHOM KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOM peakuuu Ha cCcynb(ar-uoH M HaOIOAEeHUE MpH3HaKa eé
MPOTEKAHUs; O3HAKOMJICHHE C (PU3UUYECKUMHU CBOMCTBaMH a3o0Ta, pocdopa u ux
COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPHAIIOB), O0pa3laMu
a30THBIX U (GochOpHBIX yIOOpEHUH; nojyueHue, coobupanue, pacrno3HaBaHue U
MU3y4YEHUE CBOMCTB AMMMAKa; IPOBEJICHUE KA4E€CTBEHHBIX DPEAKUMUA HAa HOH
aMMOHMSI W (Qochar-uOH M U3yyEHHME TNPU3HAKOB HX HPOTEKAHUS,
B3alMOJIEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB); H3yUYEHHE MOJEeNe KpHCTaUIMYECKUX
pewéTok anmasza, Trpadura, (QyJUlepeHa; O3HAKOMJIEHHE C IPOLIECCOM

afcopOLMU pPACTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YINIEM M YCTPOMCTBOM




MMpoTHBOra3sa, IOJY4YCHHUC, CO6I/IpaHI/Ie, paclioO3HaBaAaHHUC W H3YYCHHUC CBOMCTB
YIJIICKUCIIOrO0 Tasa; MPOBCACHHUC KadYCCTBCHHBIX peaKLII/IfI Ha Kap6OHaT- )51
CUJIMKAT-UOHBI M HU3YYCHHE IIPU3HAKOB HX IMPOTECKAHHA, O3HAKOMIICHHE C
HpOIlyKLIHCﬁ CHJIMKaTHOM MPOMBIINIJICHHOCTH,; PCIICHUC ISKCICPUMCHTAJIbHBIX

3a7a4 1o teMe «BakHeile HeMeTaIbl 1 UX COSTUHECHUS

Mertannsl 1 uX COCINHCHUA

3.1

OO6m1ast XapaKTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBAHHUH UX
nonoxkeHuss B llepuoanueckoit cucreme XuMuueckux dnemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHE METAIIIOB. MeTallmndecKas CBsI3b U
MEeTaJUIMuecKasi KpUCTaUIMuecKass pemérka. OJEKTPOXUMHUUYECKHH  psij

HaIpsKEHUN METaJlIOB

3.2

du3nveckre ¥ XUMUYECKHE CBOWMCTBAa MeTauioB. OOmue criocoObl MOMydeHUs
MeTaisoB. [ToHsATHE 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 9yTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHCHHE B

OBITY U IPOMBILIIEHHOCTH

3.3

[lenoynsle MeTawibl: MoJIOKeHHE B Ileproguueckod cucTeMe XUMHYECKHX
anemeHToB [[.M. MeHnaeneeBa; cTpoeHHE UX aTOMOB; HAXOXKJIECHHUE B IPUPOJE.
dusnueckre 1 XUMHUYECKHUe CBOICTBa (Ha mpuMepe HaTpus U kanus). OKcuabl U
TUAPOKCHUIBI HATpusd M Kanus. IIpuMeHeHue IIEeIOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

[Mlenouno3eMenpHbIE  METAIbl MAarHuii W KaJIblUM:  IIOJOKEHHE B
[Tepuoanueckoit cucreme xumuueckux anemeHToB .M. Menaeneesa; ctpoenue
WX aTOMOB; HaxXOXJeHHE B mpupoac. PuU3NUECKHUE U XHUMUYECKHE CBOWCTBA
MarHusi ¥ Kajibliusd. BaxkHedmme coeauHEHUs KanbIUs (OKCHUI, THUAPOKCHII,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

AnromuHui: nosnoxenue B Ilepuoauueckoil cucreMe XHMHUUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; CTpoeHUE aToma; HaxXOXKACHHE B mpupone. Puznyeckue u
XUMHUYECKHUE CBOMCTBA alOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHA U THAPOKCHUIIA

AJIIOMHUHUA

3.6

Keneszo: nonoxenue B [lepuonnueckoit cucreme XuMu4eckux sinementos J[.U.
MeneneeBa; CTpOGHHE aTOMa; HaxoxJeHue B npupoae. Pusmueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TMApOKcHIpl U conu xene3a(ll) u

xene3a(lll), ux cocras, CBOHCTBA U MOTyUCHUE

3.7

XUMHYECKUMN SKCIICPUMECHT: O3HAKOMJICHUC C 06pa3uaMH MCTalJIOB M CIIJIaBOB,

X (U3UYECKUMH CBOMCTBAMH; W3yUEHHE DPE3yJIbTAaTOB KOPPO3UH METAJUIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJa KajblUusi M HATpus C BOJOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCIEIOBAaHUE CBOWCTB JKECTKOM BOJbI;
mpolecca TOpeHUs IKelle3a B KHCIopoae (BO3MOXKHO — HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHMS KAYSCTBECHHBIX PCAKIUH HA HOHBI
(Maramsi, Kanblus, amromMuHus, 1uHka, kenesa(ll) m xenesa(Ill), memu(Il);
HAOJIO/ICHUE U ONMHCAHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATpPHS,
Kamus M Kauplusi  (BO3MOXKHO — HKCIIOJIb30BaHUE  BUAEOMATEpUAsOB);
uccienoBanne aM()OTEPHBIX CBONCTB TUAPOKCHIA ATIOMHHHUS U THAPOKCHA
IIUHKA; pEIICHNEe dKCIIEPUMEHTAITLHBIX 3aJ1a4 TI0 TeMe «BakHeHIme MeTaIbl |

HUX COCAUHCHUA

X¥MHS U OKpyKarolas cpesa

4.1

HoBble maTepuansl u TexHosoruu. BemecTtBa u Marepualibl B TOBCEIHEBHOM
KU3HU 4YellOBeKa. XUMHUS U 370pOBbe. be3onacHoe UCIoiab30BaHUE BEIIECTB U
XUMHUYECKUX peakinuii B ObITy. IlepBas momomls Mpu XUMHUYECKUX OXKOTaxX H

OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TPaMOTHOCTH.  XUMHYECKOE  3arps3HEHUE
okpyxaromert cpeast [IJIK. Pons XuMuu B pelieHnn 3KOJIOTUYECKUX MPOOIIEeM.
[TpupoaHbIE WCTOYHHMKH YTIIEBOJAOPOAOB (yroib, MPUPOIHBIN Ta3, HE(TH),

MPOIYKTHI UX MEepepabOoTKU, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMU4JecKui OKCIICPUMCHT:. U3YUYCHHC 06pa3u0B MaTCpHruaJIoB (CTeKJ'IO, CIIJIaBBbI

METAJIJIOB, ITOJINMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepsieMoro
TpedOBaHMSI

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O IMI03HAaBAaE€MOCTU SIBJICHUM MPHUPOABI, MOHUMaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTyphl M MpPaKTHUYECKON
JeSITeTbHOCTH YeJOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPCAU NPYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAaX IMO3HAHHWA, B TOM YHUCJIC SKCICPUMCHTAJIIBHBIX U
TCOPCTUUCCKUX MCTOAAX HCCICAOBAHMA BCHICCTB W HU3YUYCHUSA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN JUIA

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NesITeIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMM TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHIKEHMAX
XMMHUYECKOM HAayKH, YTO IO3BOJIUT OOYYaIOIIUMMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoelt Oyayieil npodeccuoHabHON NesITeIbHOCTH
U C/eNaThb OCO3HAHHBIM BBHIOOP XMMHUHU KaK MPOQMIBHOTIO IpeaMeTa

IIpU [Iepexo/ie Ha YPOBEHb CPEIHEro 0011ero oopa3oBaHus

Bnangenue CHCTEMOM XHMHYECKMX 3HAaHUH U YMCHHUC IIPUMCHATDH

CUCTCMY XUMHUYCCKUX 3H21HPII>1, KOTOpasd BKIIKOYACT:

2.1

Ba)KHEHIINE XHMUYECKHE IOHATHSA: XHMHUYECKHH DJJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOAHAsT CMEeCh, OTHOCUTENbHBIE AaTOMHAasi M MOJIEKYJISIpHas
MacChl, KOJHMYECTBO BEIECTBA, MOJb, MOJIIpHAS Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peakuusi, peaklMh COCIUHEHUS, PEaKIUU Pa3JIOKEHUs, PEaKIUu
3aMeIleHUs, peaKkIuu OOMEHa, TEIUIOBON 3 deKT peakiuu, 5K30- U
SHAOTEPMHUYECKHUE PEAKIMH, PACTBOpP, MaccoBas A0S XUMHYECKOIO

OJIEMCHTA B COCIMHCHNWHN, MACCOBasd O0JII M IPOLUCHTHASA KOHIICHTpals




BEIIIECTBA B PaCTBOPE, AAPO aTOMA, dJIEKTPOHHBIN CJI0M aToMa, aTOMHAast
opOutanp, paadyc aroma, BaJEHTHOCTb, CTEIEHb OKUCJIECHUS,
XMMHYECKAsI CBSA3b, JIIEKTPOOTPULIATENBHOCTD, OJISIPHAS M HEMOJISIPHAS
KOBAJIEHTHAsl  CBSI3b, HMOHHAs  CBSI3b, METaUIM4ecKas  CBA3b,
KpUCTANIMYeCKas pemérka (aToMHas, HMOHHAs, MeTajulnJyeckas,
MOJIEKYJISIpHasi), MOH, KaTHOH, QHMOH, 3JIEKTPOJIUT M HEBJIEKTPOJIHUT,
ANEKTPOJIUTUYECKAsT  JTUCCOLMAlLIMSA, pPEAaKUMd HOHHOrOo OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMU,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIEHME U  BOCCTAaHOBJEHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, oOpaTHMble M HEOOpaTUMBbIe pEeaKIHH,
CKOpOCTb XUMMYECKOW peakuuu, Karanuszarop, IIJIK, xoppozus

METaJJIOB, CILUIABEI

2.2

OCHOBOITOJIATAIOIIME 3aKOHbl XHMHUH: 3aKOH COXPAaHEHHS MAacChl,
nepuognyeckun 3axkoH .M. MenneneeBa, 3akOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJPO
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TEOPHUH XUMUU: aTOMHO-MOJIEKYJISIpDHAass ~ TeOopus, TEOpUs

SJICKTpOJIHTI/I‘{eCKOI}’I JucCconranmn

Bnagenne ocHoBaMM XUMHYECKOM T'paMOTHOCTH, BKJIFOYAIOIIEH:

3.1

YMEHUE MpaBWIbHO MHCIOJb30BATh M3YyUEHHBIE BELIECTBA U
Marepuaibl (B TOM 4YHCJI€ MUHEpaIbHBbIE YAOOpPEHHS, METaulbl U
CIUIaBbl, MPOAYKTHl  MEpepabOTKU  MPUPOJHBIX  HMCTOYHUKOB
YTIAEBOIOPOAOB (YIJIsl, IPUPOJIHOTO Tra3a, HEPTH) B OBITY, CEILCKOM
XO03s1iICTBe, Ha MPOM3BOACTBE M IOHUMaHUE 3HAYEHUS KUPOB, OCIKOB,
VIJIEBOJOB /I OpraHM3Ma YeJOBEKa; YMEHHE MPOTHO3UPOBATh
BIIMSIHUE BEIIECTB M XMMHYECKUX MPOIECCOB HA OPTaHU3M YeJIOBEKa 1

OKPY’KaIOIIyI0 IPUPOAHYIO Cpery

3.2

YMCHHUC HUHTCIPUPOBATL XHUMUUCCKHEC 3HAHUSA CO 3HAHUAMU APYTUX

y4eOHBIX MPEIMETOB

33

HaJIM4ue OmbITa paboThl C Pa3IUYHbIMM MCTOUYHHUKAMU HH(OpMaLUU
N0 XUMMU (HaydHas M HAy4YHO-TIONyJIsIpHAs JIMUTepaTypa, CIOBapH,

CIPaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAX, HX
MMPCBPAICHUAX n MMPaKTHICCKOM MMPUMCHCHUU u YMCHUC

HCIIOJIB30BaTh €€ AJId pCUICHUA yqe6HO-HO3HaBaTCHBHBIX 3aga4

BJ'IaIIGHI/Ie OCHOBaMH TOHSTHUIHOI'O arrmapara U CHMBOJHUYCCKOI'O




A3bIKa XUMHUM JJIS1 COCTaBJICHHsI (OPMYJ HEOPTaHUYECKUX BEILECTB,
YPaBHCHUM  XUMUYECKUX  pPEAKUHM; OCHOBAMH  XHMHYECKOMU

HomeHnknatypsl (IUPAC u TpuBHanbHON)

VMeHue OOBICHATL CBSI3b MOJIOKEHUS DJIEMEHTA B HepHOHquCKOﬁ

CUCTCME C YHUCIIOBBIMU XApAKTCPpUCTUKaMHU CTPOCHUA aATOMOB

5 XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsn snpa, oOIIee YHCIIO
9MIEKTPOHOB), PpACHpPEEICHUEM OJIIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MIEPHOIOB, KU M KATBIIUS
[IpencraBinenne O  MNEPUOJUYECKONM  3aBUCUMOCTH  CBOICTB
XUMHUYECKHUX JJIEMEHTOB (pauyCc aTtoma, 3JeKTPOOTPUIATENLHOCTD),

6 NPOCTBIX W CJIOXHBIX BEHICCTB OT IIOJIOKCHHUS DJIEMEHTOB B
[lepuoguueckoit cucremMe (B MaiblX MEpUOAAX M TJIABHBIX
MOATPYIIax) U 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccupuImupoBaTh:

7.1 XUMHUYECKHUE DIIEMEHTBI

7.2 HEOpraHUYECKHE BEIIECTBa

7.3 XUMHUYECKHE PEAKLINU

8 YMeHue onpenesnsirTh:

o1 BaJICHTHOCTb U CTEMEHb OKHUCIICHUS XUMHUYECKHX 3JIEMEHTOB, 3apsf

' HOHA

g5 BUJ] XMMHYECKOH CBS3M WM THI KPHUCTAUIMYECKOW CTPYKTYpHI B

' COCTMHEHUSX

8.3 XapaKTeP CPe/bl B BOJHBIX PACTBOPAaX BEIIECTB (KUCIOT, OCHOBAHH )

8.4 OKHCIIUTENIb U BOCCTAHOBUTEIb

9 YMeHue xapakTepru3oBath (GU3MUECKUe U XUMUYECKUE CBOMCTRA:
OPOCTBHIX BEHIECTB (KUCIOPOA, O30H, BOIOpOA, rpadur, anmas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KaJWii, MarHuM,
KaJIbIIUHA, aTFOMUHHAM, KEJIE30)
CIIOKHBIX BEIIECTB, B TOM 4YHCIIE€ HMX BOJHBIX pPacTBOpPOB (BoIa,
aMMUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUABI W THAPOKCHJIBI

97 metamioB [-IIA rpynn, amomunus, meau (I1), munka, xenesa (I u

I11), oxcunsr yraepoaa (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TuCTas, a30THasi,

¢dochopHas, yronpHas, KpeMHHEBask KUCIOTA U UX COJIM)




IMPOTrHO3UPOBATH n XapaKTCPHU30BaATb CBOICTBa BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, NPUMCHCHHC BCHICCTB B

>3 3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXHOCTh MPOTEKAHUS XUMUYECKIX
MIPEBPAIICHUI B PA3IMYHbBIX YCIOBUSIX
10 YMeHHe coCTaBlIATh MOJIEKYJISIpHbIE M MOHHBIE YPaBHEHUS peaKIuii, B
TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
103 WUTIOCTPUPYIOMIUX ~XUMHUYECKHUE CBOMCTBA H3YYEHHBIX KJIACCOB
' (TpyIn) HEOPraHM4YECKUX BELIECTB
10.4 HOJITBEP)KJAIOUINX F€HETUYECKYIO B3aMOCBSI3b MEXAY HUMHU
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUN
11.2 MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE,
11.3 KOJIMUYECTBO BEIIIECTBA U €T0 MacCy, 00beM Ira30oB
114 [0 YpaBHEHUSIM XHMMHUYECKUX PEAKIUA M HAXOJUTh KOJIUYECTBO
' BEIIECTBA, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakuu
12 Bianenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMHU  HAy4YHOTo TO3HaHus  (HaOuroneHue,
101 HU3MEPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHNE) ITPU U3YUCHUH BELIECTB U
' XUMUYECKUX SBJICHUH; yMEHHE cQopMynIupoBaTh mpodiemMy U
NPEAIOKUTh TYTH €€ pelIeHUs
122 Oe3omacHOl pabOThl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKOM
' MOCYI0H M JIa0OpaTOPHBIM 000PYAOBAHHEM
MpaBuUiiaMu 0€30MacHOTO OOpaIeHUs C BEIIECTBAMH, HUCTIOIb3YEMbIMU
B MMOBCEIHEBHOMN JKU3HHU, MPABUIAMH TIOBEJICHUS B IENIAX COCPEKEHUS
193 37I0pOBbSl M OKPYKAIOIIEW MNPUPOAHON Cpeapl; MOHMMAaHUE Bpela
' (omacHOCTH) BO3ICHCTBHS Ha >KUBBIE OPTraHU3MBI ONpeAeNEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHUS W MPEIOTBPALICHUS WX BPEIHOTO
BO3JIEUCTBUS
3 Hannuue mpakTHuecKUX HABBIKOB IUIAHUPOBAHUSA U OCYIIECTBICHUS
CJIEIYIOIIUX XUMHUUYECKUX KCIIEPUMEHTOB:
13.1 W3y4YeHHUe U onHcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHUE




C (1)I/I3I/I‘IGCKI/IMI/I n XUMHNYCCKHNMHU SABJIICHUSAMU, OIIBITHI,

WUTIOCTPUPYIOLINE MPU3HAKY NIPOTEKAHNS XUMHUUECKUX PEAKIIUM

13.2

M3y4eHHE CIIOCOOO0B pasJieeH s cMecel

13.3

MOJIy4eHHUE KHUCJIOpOAa W HW3Y4YEHHME €ro CBOMCTB; IOJIy4YE€HHE
BOJIOPOJIa ¥ M3YYCHHE €r0 CBOICTB; MOJyuYeHHE YTIEKUCIIOro rasa u

HU3YYCHUC CTO CBOI>'ICTB; IOJIYUYCHHNEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MacCOBOM JoJed

paCTBopéHHOFO BCIICCTBA

13.5

pUMEHEHUE WH/IUKaTOPOB (;makmyca, METUJIOpAaHkKa u
benondTanenHa) A ONpENETeHUs XapaKTepa Cpelbl B pacTBOPax

KHUCIIOT U LIeJI0Yel

13.6

HUCCIICOOBAHUEC MW  OIIMCAaHUC CBOMCTB HCOPraHNM4YCCKUX  BCIICCTB
Pa3JIMYHBIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHS KHUCIIOT C MCTaJlllaMH,
OKCHJaMH MCTAJIJIOB, PacTBOPUMBIMHA n HEPACTBOPHUMBIMU
OCHOBAHHAMH, COJEIMH; TIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC  OJHOI0  MCTa/Lla JPyrumM M3  pacTBoOpa  COJIH;
HCCIICOOBAaHHC aM(l)OTepHBIX CBOMCTB THAPOKCUIAOB QAJIOMHUHUA H

UHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3aJa4 IO TEMaM: «OCHOBHBIEC KJIACCHI
HCOPraHN4YCCKUX COGHHHCHHﬁ)); «:‘)HeKTpOJ'II/ITI/ILIeCKaH
JUucconuanus, «Baxneimue HEMETaAUILI W HX COCAUHCHUS),

«Bakuelnme MeTayIbl U UX COSTUHEHUI

13.8

XMUMHUYECKHE  OKCIEPUMEHTHI,  WIIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKaHUs peakIMii MOHHOrO OOMEHA; KaueCTBEHHBIC pEaKkIMHM Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOPax HOHBI: XJOPHI-, OpPOMHI-,
wonua-, cymnbdar-, docdar-, KapOOHAT-, CHIHKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBI aMMOHUS, MarHusi, KaJbIUs, aFOMUHHUS,

xkenesa (2+) u xkenesa (3+), menu (2+), UHKA

14

YmMmenue:

14.1

OPENCTaBIATh pe3yJibTaThl JKCIEpUMEHTa B ¢opMe BHIBOJIOB,
JIOKa3aTeNbCTB, TPahUKOB W TAOJMUI] W BBISBISATH SMIUPHUECKUC

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCKIAY pC€aJiIbHO Ha6J'IIO,Z[aeMLIMI/I XUMHNYCCKHNMH

ABJICHUSAMM W MPOLCCCAMH, NPOUCXOAAIMMHA B MAKPO- U MUKPOMHUPC,




OOBSACHATH IMPHUYNHBI MHOFOO6p8.31/I$I BCIICCTB




IHEPEYEHD 2JIEMEHTOB COJAEPXKXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHaanBHBIe XUMHNYCCKHUE ITOHATHUA

1.1

UucTsie BemecTBa 1 cMecu. CriocoObl pasjiesieHus: cMecei

1.2

ATOMBI H MOJICKYJIBL. Xumuueckue dyeMeHTBh. CHMBOIBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe U CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas (bOpMy.Ha. BaneHTHOCTE aTOMOB XMMHMYECKHX dJIeMeHTOB. CTeIeHb

OKHCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTelnbHAs aToMHAs Macca.
OTtHOCUTEIbHAS MOJICKYJISIpHAasT Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHUHN

1.5

KonmuectBo BemectBa. Mosib. MonsipHas macca. MonsipHblii 00bEM Ta30B.

BzanmocBs3b KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWHUI] BEIIECTBA

1.6

dusnyeckrue M XUMHYECKHE SBIICHUS. XHUMHYECKas peakuusa nu eé IMPU3HAKH.

3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMUUECKHE YPABHEHHUS

Ilepnonnueckuit 3akoH u llepuonnueckass cucTeMa XUMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucreMa XUuMU4ecKuX sineMeHToB ..
Menpneneesa. Ilepuonsl u rpynmnsl. GU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA,

HOMCPOB IIEpHOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CocTtaB aTOMHBIX snaep. M3oromnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000JOYeK aToMOB TMepBbIX 20 XHUMHYECKUX DIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneena

23

3aKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYECKHX DJIEMECHTOB MEPBBIX TpéX
nepuoaoB, Kalikud, KaJIbIUA (pazmyca ATOMOB, JJICKTPOOTPHULATCIBHOCTH,
MECTATNIMYCCKUX W  HEMETANIMYCCKUX CBOfICTB) n Hnx CO€I[I/IHGHI/II\/’I B
COOTBCTCTBUHM C IIOJIOKCHHCM OJIICMCHTOB B HepI/IOIII/I‘{CCKOI‘/‘I CHUCTCEMEC U

CTPOCHUCM HUX ATOMOB

Crtpoenue BelecTBa

3.1

Xumuueckass cBs3b. KoBasieHTHas (MOJdsipHAass W HEMOJIApHAsi)  CBSI3b.

BHGKTPOOTpI/IHaTeHBHOCTB XUMHNYCCKHX QJICMCHTOB. HNonnas CBA3b.




MerTannuyeckas CBSI3b

3.2

Turnbr KPUCTATNIMICCKUX pCI_HéTOK (aTOMHaH, HOHHas, MCTaJ'IJ'H/I‘{eCKa}I),
3aBHCHUMOCTbL CBOMCTB B€IICCTBA OT THIIA KpI/ICTaJIJII/I‘{GCKOfI pGIIIéTKI/I n BUIa

XHUMHUYECKOH CBI3H

Baxkueimue npeaACTAaBUTCIIN HCOPIraHUYCCKUX BCHICCTB. Hemetanner u ux

COCOUHCHNA. Mertamisl 1 uX COCIUHCHHUA

4.1

Knaccudukanms M HOMEHKJIATypa HEOPTaHUYCCKUX COCIUHCHHUI: OKCHIOB
(conmeobpazyromue: OCHOBHBIC, KHCIIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yroIine; OCHOBaHWU (IIENOYM W HEpPacTBOPHMBIE OCHOBAHMUS);
KHCIOT  (KUCIOPOJCOACpKANIMEe ¥  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPeTHUX U KUCIBIX)

4.2

duznyeckue MW XHUMHYECKHE CBOMCTBa MPOCTBIX  BCIICCTB-HCMCTAJIJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnuecknue M XUMUYECKHE CBOMCTBA MIPOCThIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpus, Kajius, Marovusa U KaJlbIWdA, aJJFOMHUHUA, KCIIC3a. 9HeKTpOXI/IMI/I‘{eCKI/II>'I

PSAI HAIPSDKEHUM METAJIIOB

4.4

dOusnyueckne U XMMHYSCKHE CBOMCTBA BOJOPOJHBIX COCJII/IHGHI/II\/II HEMCTAJIJIOB:

XJIOpoBOAOpOAa, C€pOBOAOPOAA, AMMHAKA

4.5

duzuueckrue U XUMHYECKHE CBOMCTBa OKCUIOB HeMeTamoB: cepel (IV, VI),
aszota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuaus(I1V). [Tonyuenue

OKCH 0B HCEMCTAJIJIOB

4.6

Xumnueckue cBoiictBa okcuaoB: metamwioB [A—IIIA rpynm, muuka, menu(ll) u

xenesa(ll, I1I). [Tony4yenne okCUAOB METAILIIOB

4.7

XVUMUYECKHE CBOMCTBA OCHOBAaHM M aM(OTEPHBIX THIPOKCHIOB (Ha MpUMEpe
THIPOKCHIIOB  alIOMUHHS, JKene3a, IuHKa). [lomyuenue ocHOBaHUMl U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBAa KHUCIOT: XJIOPOBOJOPOAHOM, CEpOBOJOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOW, (GochHOpHOH, KPEeMHHEBOM, yrojbHOH. OcoObie
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.

[Tonyuenue kucnor

4.9

OO6mue XxuMHUIECKHEe CBOMCTBA cpenHux colied. [Tomyuenue coieit

4.10

HOJ'IyLIeHI/IC, CO6I/IpaHI/Ie, paclio3HaBaHHUC BOJOpOda, KHCJIOpPOJdd, aMMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[lonyyenne amMMuaka, cepHOM M a30THOM KUCIIOT B MpoMbllUIeHHOCTU. OO1ue




CIIOCOOBI MMOJIYYCHUA MCTAJIJIOB

4.12

I'eneTnueckas cBs3b MCXKAY KilIaCCaMU HEOPTaHUYCCKUX COCIMHECHUH

XyMHYECKHUE pcakuuun

5.1

Krnaccudukanus XUMHUECKUX peakluid MO pa3iNyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(ddekTty, Mo

M3MEHEHHIO CTCTICHEH OKHUCICHUS XMMHUUECKHUX BJIEMEHTOB

5.2

TennoBoi A3 PexT XMMUIECKON peakiMy, TEPMOXUMHUYECKUE YpaBHEHUs. DK30-

U SOHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/ILICCKI/IC YPaBHCHUA

53

OKHCINTEIEHOBOCCTAHOBUTEILHBIC pPCaKknuu. OKHCIUTEIN U BOCCTaHOBHTCIU.
HpOHCCCH OKHCJICHHUA n BOCCTaHOBJICHH . BHGKTpOHHHﬁ OajaHc

OKHUCIIMTEIIFHOBOCCTAHOBUTEIBHOM peakuuun

54

Teopus 37eKTpOAUTHYECKON qucconuanuu. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJINTEI. CuibHbIE U cl1a0bIe QJICKTPOJIUTHI. CreneHn Jucconruanmumn

5.5

Peakumu moHHOTO obMeHa. YciaoBHs MMPOTCKAHUA peaKuHﬁ HOHHOI'O O6MeHa,

TIOJIHBIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKIIUN

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa u marepuanbsl B TOBCEIHEBHOM >KM3HM 4YeJIOBeKa. be3omacHoe
WCIONIb30BaHUE BEIIECTB U XMMHYECKUX peakluuid B J1a0opaTOpuu H OBITY.

HepBaﬁ nomMouib MMpu XUMHUYICCKHUX OKOrax U OTPaBJIICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKawomiew cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpeOTBpAIlICHUs
[Ipenenbnas pomyctumas konueHtpauus BemiectB (IIJK). Pomp xumuu B
pelIeHUH  HDKOJOTHYECKUX TMpoljeM. YCWwiIeHHe mapHUKOBOro 3ddekra,

Pa3spymicHUC 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, a3ora, hocdopa, yriepoaa, KpeMHHUSI U X COCIUHEHUN B
OBITY, MEIWIIMHE, TPOMBINUICHHOCTH W CEeJIBbCKOM Xo3siicTBe. llpumeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMNA, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coeAnHeHMH. [IoHATHE 0 KOPPO3HH METaIOB, OCHOBHBIE

CIIOCOOBI 3alIUTBI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOUHUKHM YTJIEBOAOPOAOB (Yyrosb, HPUPOAHBIN Ta3, HEPTb),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX POJb B OBITY U MPOMBIILIEHHOCTH

6.5

HepBOHaLIaJ'II)HI)IG MOHATHS 00 OpPraHM4YCCKUX BCHICCTBAX KaK O COCAUHCHUAX
yriepoaa (MeTaH, OTaH, 9THUJICH, allCTUJICH, 3TaHOJI, INTMICPHH, YKCYCHAas KI/ICJ'IOTa).

[Tonsitue 0 OMONIOTHMYECKH Ba)KHBIX BELIECTBAX: JKUpax, OelkaX, yrieBojax — U ux




POJIK B )KU3HH YCJIOBCKA

7 Pacuérnr:
7.1 o GpopmMynamM XUMUYECKUX COCTMHEHUI
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XMMUYECKUM ypaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

«Xumus. 8 kiaacc. ba3oBblii ypoBenb. Yueonuk», aBropsl: ['abpuensu O. C., Octpoymos U.
I'., Cnagxos C. A..

«Xumus. 9 kiaacc. ba3oBblii ypoBeHb. Yuedouuk», aBropsl: ['abpuensn O. C., Octpoymos U.
I'., Cnankos C. A..

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

«Xumus: 8-it kiaace: 6a30Bblil ypoBeHb», aBTopsl: ['abpuensn O. C., Octpoymos U. I'.,
CnanxoB C. A., uznarenbctBo: «lIpocBeiienue».

«Xumus: 9-i kiaacc: 6a3o0Bblii ypoBeHb», aBTophl: ['adpuemnsa O. C., Octpoymos U. T'.,
Crnanxos C. A., nzgarensctBo: «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6nmoreka [IOK
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