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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJiEHa Ha OCHOBE TpeOOBaHUWU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHOl paboueld MpPOrpamMMBI
BOCIIMUTAHUS U C YYETOM KOHLETIINY MPenogaBaHus y4eOHOro mpeamMera « XUMUshHy
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1Mo xuMuu Na€T MPECTABICHUE O MENAX, OOIed cTpaTeruu
oOy4eHMs, BOCIHMTAHHMS M Pa3BUTUS OOYyYAIOUIUXCS CpPEICTBAMHU YYEOHOIO
npeaMera, yCTaHaBJIMBaeT  00s3aTelbHOE MpeAMETHOE coJiep>KaHue,
MpeaycMaTpUBAET pacIpelielieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEIsSeT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh  U3YUEHUS] XUMHHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolIuXCs, ONpeaesIseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKKe TpeOOBaHUMN K
pe3yiibTataMm 00y4YeHHUsI XMMUU Ha YPOBHE 1eJiel U3y4eHUsl MpeIMeTa U OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYalomerocs II0 OCBOSHHIO
y4e0HOTO Co/iepKaHusl.

3HaHWE XUMHUH CIYKUT OCHOBOM isi (OPMUPOBAHUSI MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeACTaBICHU O MATEPUAIBHOM €IUHCTBE MUPA, BaXKHYIO
poiib UrparoT (GopMUpyeMble XUMHUEWU MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHSI UEIOBEUECTBA — CHIPhEBOM, HHEPIETHUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3IPABOOXPAHECHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH i CaMOpa3BUTUS U
dhopMupoBaHUsI KYyJIbTYPhI JIMYHOCTH, €€ 00111Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHME MBIIUICHHS U TBOPUYECKHX CIHOCOOHOCTEM
OoOy4JaromMXxcs, HABBIKOB WX CaMOCTOSITEIIbHOW Y4eOHOW JIeATEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM XKU3HM, TaK U B MPO(HECCUOHAIBHOU eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISIIa HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBISETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHOHAYUYHON TPAaMOTHOCTH 00YYaIOIUXCS;



crocoOCcTBYeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
Hay4HbIM 3HAHUSM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOW BKJIAJl B YKOJIOTUYECKOE
o0Opa3zoBaHue 00YyUYarOITUXCS.

JlanHble HampaBieHUs B OOYYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCA  TEAarorM4ecKd
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHITHI XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHa Ha OCHOBE
CUCTEMHOr0 Ioaxoaa K €€ m3ydeHuro. CopepiaHue CKIIaJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOM
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHS O CTPOSHUU aTOMa U XUMHYECKOM CBSI3U;

— TMpEeACTaBJICHUN 00 DIIEKTPOIUTHYECKOW JUCCOLMAIIMKM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHMS pPACCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJEA0BATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSAS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJYYCHHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TO3HaHMUsI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUCHHEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MUpY,
«buomnorus. 57 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATEbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWUS TIPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIIBHOM M y4EOHO-HUCCIIEI0OBATEIbCKOMN
NESATETbHOCTA, OCBOCHUM TIpaBWi Oe30MacHOTO oOOpalleHus C BElIeCTBaAaMHU B
[MOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YCHHUE MPUOOpETH TaKUe 1eH, KaK:

— (opMHpoBaHME HWHTEIIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHs Ha CHCTEMAaTHYeCKoe MpHUOOIIECHUE
o0y4Jarommuxcss K CaMOCTOSITEJIbHOM TI03HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecIieueHne yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUarOIITUMUCS
OTbITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

— (dopmupoBanue oOmEeH (QYHKIIMOHATLHOH H €CTECTBEHHO -HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSACHATH W OILICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YUCHHUH
XUMHUH, TPUMEHITh WX TPH PEHICHWH TPOoOJIeM B TIOBCEIHEBHOW JKHU3HH H
TPYAOBOU IEATEIIBHOCTH;

— ¢opMupoBaHue y O0OYyYalOMUXCS TYMaHHCTHUYECKHX OTHOIIEHUH,
NOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM 71 BBIPAOOTKH DKOJIOTHYECKH
11eJ1eCO00pa3HOr0 TMOBEJACHUS B OBITY M TPYJAOBOM JIEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS OOLICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(uUiIs M HANPaBIEHHOCTH JalbHEHIIETOo
oOy4eHusl.

OOmiee 4KMCIIO 4YacoB, OTBEAEHHBIX MJi H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 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 XUMUYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMUM B KW3HU 4YelIOBEKA. XUMUs B CUCTEME HAyK.
Tena u BemecrBa. PuU3NMYECKHE CBONCTBA BELIECTB. ATPETraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOMax MO3HAaHMS B XMUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoOsI pazeneHust cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3I€MEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajleHTHOCTh aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemnlectB. (OTHOCUTENbHAsT aTOMHasg Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOr0O 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemecrBa. Mosib. MossipHas macca. B3anmMoCBsI3b KOJIMUECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

@uU3NYECKUE U XUMHUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMUS], Pa3JI0KEHHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBmwiaMu paboThl B JabOpaToOpuu U
npuéMaMu oOpallleHus ¢ JJabopaTOPHBIM O0OPYIOBAHUEM, W3YyUCHHE U ONHUCAHUE
(u3uYeCKNX CBOWMCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢busnuecknx (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCAIUsI BOJIbI) M XMMHUUYECKHX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUH, HAOII0ACHUE U
OMHUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHE Keie3a ¢ pactBopoM conu meau (1),
M3y4eHHE CIOCOOOB pa3/IeICHUs] CMECEi: ¢ MOMOIIbI0 MarHura, (QuibTpoBaHUE,
BbITIApUBAaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
cColv, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE MOJEIEH MOJEKYT
(ILIapoCTepKHEBBIX).

Ba:kHeiilue npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 3ieMeHT U mpocToe
BemiecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3NUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. I[lpumenenue kucnopona. CrocoOsl



MOJYYEHHUS] KHCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIOTponHast MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(deKT XUMHUYECKOM peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTBo. HaxokaeHue Bogopona B
npupojae, GU3MYECKMe M XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CII0COOBI
nony4yeHust. Kucnotsl u comnm.

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

Odusnyeckue cBoucTBa BOAbL. Boma kak pactBopurenb. PacTBOpSL
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J14 BEMIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B mpupojie U B KU3HU 4YeJIoBeKa. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEeHHE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCcuaos.

OcHoBanus. Knaccudukanust ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinotr. dOuszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctu MetamioB H. H. bekerosa.
Ilonydenue KuUCIOT.

Conu. Homenkiarypa cosieil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpallleHusl TopeHust (Mmoxkapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE W M3YUYCHHE
CBOMCTB BoJOopojAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcugom meau (11)
(BO3MOYKHO HCITIOJIb30BaHUE BHJIEOMATEpUaoB), HaOIOJAeHHE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHHE OCOOEHHOCTEW pacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J10JI€H PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEpPHAIIOB),



HCCJEIOBAHUE O0pa3sLoOB HEOPraHWYECKHUX BELIECTB pPa3IWYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUsI OKPAaCKU MHJUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3yueHue B3auMmojeiicTBus okcuga menu (II) ¢ pacTBopom cepHOl KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEAKUHW HEUTPAIHU3ALWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenmne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jiemeHToB JI. U. MenpgeseeBa. Ctpoenne aromMoB. XUMHYECKAsl CBA3b.
OxucaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble TOMBITKH KJIACCU(DUKAUMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCH/IbI
Y TUAPOKCHUJIBL.

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

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckoir cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 10 €0 MOoJIoKEHUIO B [lepunoanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbIN U
IPaKIaHWH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHAss M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp okucnenuss. OKHCIUTEIBHO BOCCTAHOBUTEIBHBIE PEAKLUU.
IIponecchbl OKMCIEHNsI U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

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

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHH B & Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBCHHO HAy4YHOTO LHKJIA.

OOmme eCTECTBEHHO - HayYHbIC TIOHATHS: HAYYHBIN (PaKT, TUTIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEPUOJUYHOCTb, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TONBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUUYECKUN 3apsil, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHU4YecKasi peaKkius

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TMEPUOJOB, KaJIMs, KalblHUs U UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM D3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCALIUXCA K Pa3IUYHbIM KjaccaM HEOPraHHMYEeCKUX
COEIMHEHUM, TEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3IMuHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTajIu3aTopa). K30 - U SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTI'O OanaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHW3M IUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoil cs3u. Crenens nuccounanuu. CuiabHbIE U cla0ble 3JIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. Y ciloBuUsl IPOTEKaHUsI PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUVIOB M HEMeTaioB (Tpadura U anmasa), CIOXKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiyu
OT BO3ACUCTBUSA pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJAHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCAa AWCCOLMALMUA KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKaHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIACJIEHHWE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peaklUH pa3ioKEHHs, COSUHEHUs), pacllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKkIUMd Ha HOHBbI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl U MX coeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeNneHu OoKkucieHus. CTpoeHue u (PU3nYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMMHMYECKHME CBOWCTBA Ha IpUMeEpe  XJjopa
(B3aUMOJENCTBUE C MeETaJlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOJIOPOA.
ConsiHas Kucia0oTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpPUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHU3M 4eJIoBeKa. BaxHeillune XJIOpuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mmas xapaktepucTuka 3meMeHToB VIA - rpynnbsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYECKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOITHbIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUUECKHE cBoWcTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00IIME  Kak
NpeJCTaBUTeNd Kilacca KHUCIOT M crneuuduueckue). XUMHUUECKHE pEeakllvu,
JeXale B OCHOBE IPOMBIIUIEHHOTO Croco0a IMOJIyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peakuus Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHHMH B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH cpeAbl COCNUHEHUSIMU Ccepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OO01as xapakrepucTuka 3MeMeHTOB VA - rpynmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPAaHEHHUE B IPHUPOJE,
¢busnyeckne U XumMuuecke cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MOJydYeHue U npuMeHenune. Coinu aMMOHUS,
uX (QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsi3HEHUE OKPY KaloIIEel Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arps3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
ajoTponHeie Moaudukanuu dochopa, GU3MUECKUE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMMUYECKUE CBOMCTBA,
nosryyenue. Mcnoas3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YIOOPEHUM.

OO6mas xapakTepucTika meMeHToB [VA - rpynmsl. OcCOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCJICHUS.  YIIIEpoja,  aJUIOTPOIHBIC
MOAM(UKALIMM, PACHPOCTPaHEHHUE B MpuUpojae, (U3MUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuibl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHUE. DKOJIOTHYECKHUEe MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOTO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dext. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTRBA,
nmoJiydeHrue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[lepBoHavaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIECH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTh),
MPOJIYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKHN Ba)KHBIX BELIECTBAX: XKUpax, OeiKax, yriaeBoaax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMmenenue. CoeauHeHus KpeMHusi B npupojae. OOmme mnpeacraBieHus 00
okcusie kpemuust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpoUTenbHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUiA Ha XJIOPHUJ - UOHBI M HAOJI0/IeHNE TTPU3HAKOB
UX TMPOTEKAaHUs, OMNBITHI, OTpa)karomue (HU3NYECKUEe W XUMHUYECKHE CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  cepbl W €€  CcoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, POBEJECHUE KAYECTBEHHON peaklMK Ha Cyab(hat-
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE UM H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moienen
KPUCTAIMYECKUX pEIIETOK anMaza, Tpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTras3a, MojJydyeHHue, COOMpaHue, pacrio3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallJIbl U UX COETUHEHUS.

MeTa/iibl U MX COeTMHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenouynsie MeTaiuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpO€HME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



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

IllenoyHO3eMENIBbHBIE METAIBI MAarHMd W KalbLIMM: TIOJIOKEHHE B
Ilepnognueckor cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJEHUE B rpupoae. PU3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHHUsS KaiblUs (OKCHIA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AuroMuHUN: onokeHue B [lepruoinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHuE aroma, HaxoxxjaeHue B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucreme XMMHYECKUX 3J€MEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B npupoac. Pusmyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, rTuApokcuibl 1 cou xxenesa (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE  PE3yJbTATOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpusi C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJIEOMATEPUAIIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMii HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKEJie3a
(I) u xeneza (II1), meau (II), HabmroeHNE U ONMKUCaHUE MPOILIECCOB OKPAIIMBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalud ¢ KalblUs (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBONCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxueimue
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYXKAKOIIAA cpea

BemectBa u marepuaibl B IMOBCEIHEBHOM >XM3HM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEILECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorrs mpu
XUMHYECKUX OKOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsA3HEHHUE OKpY’Kalomled cpeabl (MpeaenbHas J0omycTUMas
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumun B penieHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

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

Mesicnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JJII OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMAPHUKOBHIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOIbI, PaAUOAKTUBHOCTb, MOJEKYJA, SJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIbHBIE
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUralOTCsl B XOJie OOy4YEeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCHUTATEIILHON JAESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUICKUMHU
COI[MOKYJIBTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMH B
oOIIecTBEe MpaBUJIaMW U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLIMAIA3AIMU O0yYaIOIINXCA.

JIugyHOCTHBIE ~ pe3yibTaThl  OTPaXXAlOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJACTBOBATbCSI CUCTEMOM IO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAMA U
paclIMpEHUE OIbITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHWMAaHUWs 3HAYEHUS XWMHYECKOW HAYKH B KHA3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpMAIHE O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIeAOBaTeNbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
JESTENHHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH MACSTEIBHOCTH MPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TpoLEcce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE IMIOBEACHHWE W TNOCTYIKM CBOMX TOBAapUIIEHd C MO3ULHUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH W COCTABISIONINE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJTHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMUH, HEOOXOIHUMBIC IJII OOBSCHEHHMS HaOII0JaeMBIX IPOIICCCOB U SIBJICHUH,
MO3HABATEIbHOM, WH(OPMAIMOHHOW M YHUTATENbCKOW KYJIbTYphl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Y4yeOHBIMU TEKCTaMU, CIPABOYHOMU
JTUTEPaTypOu, JAOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHUH;



UHTEpeC K OOY4YeHHUI0 M TO03HAaHUIO, JII0O03HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEI0BATEIbCKOM
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBIC€HHOCTH U YPOBHS OOyuYeHHUS B
JaJIbHEHIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH W3HHW, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHME IOCJIEACTBUI U
HEIPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT 01, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTH COOJNIONIEHUsT TIPaBWJI OE30MaCHOCTH TMpPH  OOpamieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY M3YUYEHHUIO podecchii U TpyJa pa3audyHoro poja,
YBaXEHUE K TPyAy U pe3yibTaTaMmM TPYAOBOW IEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUYyaIbHON TPAEKTOPUU MPOAOHKEHHUS] 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIenHon npodecCuoHanbHON MeITeIbHOCTH U Pa3BUTHSA HEOOXOIMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

AKOJIOTHYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOJAEC KaK HCTOYHHKY
KU3HU Ha 3emile, OCHOBE €€ CyIlleCTBOBaHMS, IOHMMAaHHE LIEHHOCTH 30pPOBOT0O U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOIO MOBEAEHUS ITPU padoTe C BEIIECTBAMMU, a TAKIKE B CUTyalUsX,
YIPOXKAOIIMX 340POBBIO U )KU3HMU JIIOACH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJydYaeMble NMPU M3yUYCHUU XUMUH, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOILEW IPUPOJIHOU CPELOH, ISl IIOBBILICHUS
YPOBHSI  3KOJOTMYECKOM  KyJNbTYpbl, OCO3HaHHUsl IJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed MX pEelIeHHs] MOCPEACTBOM METOAOB XHMUHU,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOM U COLMAIBHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX PE3YJNbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHMSI OOIIECHAYyYHbIE TOHSATUS (3aKOH, TEOpHs,
MPUHIUI, TUIIOTE3a, (HaKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbBIX YYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX MpeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIEIOCTHOU
HAy4YHOU KapTHHE MHUpA, U YHUBEpCAIbHbIC yueOHbIe NeHCTBUS (ITO3HABATENbHEIE,
KOMMYHUKATHBHBIE, PETYJISTHUBHBIE), KOTOpbIE O0OECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBJICHHUIO y4e€OHOMN
NEATEIBHOCTH.



Ilo3HaBaTeJbHBIC YHUBEPCATIbHbIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijoruuyeckue JelicTBUA:

YMEHUSI MCMOJb30BAaTh NPHUEMBI JIOTUYECKOTO MBIIUIEHUS! MPU OCBOEHUU
3HAHMI: PACKPBIBATH CMBICI XMMUYECKHUX IMOHATUN (BBIACIATh UX XapaKTEpHBIE
IIPU3HAKHU, YCTAHABJIMBATh B3aWMOCBSI3b C JPYTMMH IMOHATHAMM), MCIOJIb30BATh
HOHATHUSA 17151 OOBSCHEHUS OTAEIBHBIX (PAKTOB U SBJICHUH, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX pPEAKIUH,
YCTaHABIMBATh IMPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3Yy4YEHUS,
CTPOUTh JIOTUYECKHUE PACCYk ACHHS (MHAYKTHBHBIE, I€TyKTUBHBIE, [0 AHAJIOIUH),
JIeN1aTh BBIBOJIBI U 3aKJIFOUEHUS;

YyMEHUE TMPUMEHSTh B IIpollecC€ TMO3HAHUA TOHATHS (NMpPEeAMETHBIE U
MeTaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIE MPEICTaBICHUS —
XUMHMUYECKUN 3HaK (CUMBOJI JJIEMEHTa), XUMHUecKas (opMysa U ypaBHEHHE
XUMHUYECKON peakIMy — MpHU PelleHuHd y4eOHO-TI03HABAaTEIbHBIX 3a/1a4, C YYETOM
ATUX MOJEIBHBIX MNPEICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUECKUX PEaKIuil,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, IMPUYMHHO-CIEACTBEHHbIE CBS3M U
MPOTUBOPEYHS B U3yUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbckue 1eiicCTBUS:

YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
NO3HAHMS, a TaKXKe B KaueCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIIOTE3BI IIO
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOPETEHUE ONbITa IO I[UIAHUPOBAHUIO, OPraHU3allMM U MPOBEICHUIO
YUYEHHYECKUX OKCIEpPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMYyJIUpPOBATh 00OOIIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIAEAOBAHUS, COCTABIATh OTYET
0 MPOJIETIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHUE BBIOUpaTh, aHAJIW3UPOBATb W MHTEPHPETUPOBATH HHPOPMALUIO
pPa3IUYHBIX BUJOB U (GOPM MPEACTABICHUS, MOTYy4YaeMYyI0 U3 Pa3HbIX MCTOUYHUKOB
(HayyHO-TIONYJIIpHAsA JUTEpaTypa XUMHUYECKOIO COJAEpXkKaHUS, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTUYECKHM OLIEHHWBATh MPOTHUBOPEUYUBYIO U
HEI0CTOBEPHYIO MH(POPMAIIHIO;

YMEHUE MPUMEHATh Pa3judyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
MH(OpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [Js1 BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 OMpPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0lacTh UCHOJB30BaHUS HMH(POPMAILMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATEIBLHO BBIOMPATh ONTUMAIBHYIO (POPMY MpEACTABICHHS HHPOPMALUU U



WUTIOCTPUPOBATh pEIIAEMbIE€ 3a/1aud  HECIIOKHBIMU CXEMaMH, JHharpaMMamu,
IpyruMu opmMamu rpaduKu U ©X KOMOUHAIIUSIMU;

YMEHHME UCIOJIb30BaTh W aHaJIM3UpOBaTh B TIpollecce Yy4yeOHOU W
MCCJIEI0BATENbCKON JEATENbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOIO0 XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOWLIEH MPUPOTHOU
Cpepbl.

KoMMyHuUKaTHBHBbIE YHUBeEpPCaJIbHbIE Y4eOHbI€ 1eCTBHS:

YMEHHMs 3aJlaBaTh BOINPOCHI (B XOJie¢ Juaiora W (WJIM) JIUCKYCCHUH) TIO
CymiectBy  oOCyXmaaeMol  TeMbl, (QOpPMYyJIHpPOBATH CBOM  TPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHHS IPEAJIOKEHHON 3a/1a4H;

YMEHUS  MPEACTABIATh  MOJYYEHHbIE  pE3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTA B YCTHBIX M NHUCBMEHHBIX TEKCTax; [JeJaThb MPE3CHTALNIO
PE3yIHTATOB BBHITIOJHEHUS XUMHUYECKOTO JIKCIIEpUMEHTa (71abopaTOpHOTO OIBITA,
n1abopaTopHOI pabOTHI MO HCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOW W MCCIEAOBATEIBCKOM  JEATENBHOCTH IPU  PEIICHUH
BO3HMKAIONIUX TPOOJIEM Ha OCHOBE yu€Ta OOIUX MHTEPECOB M COTJIACOBAHMUS
no3unui (00CyXIeHus,, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPAUHAIIMS
COBMECTHBIX JICMCTBUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUE CaMOCTOSITEIBHO OMNPENENATh UEIU AEATEIbHOCTH, IUIAHHPOBATH,
OCYILIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BEIOMPATh Hanboiiee 3(p(PEeKTUBHBIE CIIOCOOBI PEIICHHS YUEOHBIX U
MMO3HABATEIbHBIX 33/1a4, CAMOCTOATEIIBHO COCTABJIATh WIH KOPPEKTUPOBATH
OPEAJIOKEHHBIA aJNrOPUTM JIEUCTBUU TMPU BBINOJIHEHUU 3aJaHUM € y4ETOM
MOJTyYEHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX U PEaKITUsX,
OLICHUBATh COOTBETCTBHE IOJYYEHHOTO pE3yJibTaTa 3asBICHHOM LEIU, YMEHUE
MCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPEIJIaraéMbI€ B YCIOBUU 3aIaHUM.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX peE3yJbTaTOB IO OCBOCHUIO 00S3aTEIBLHOIO
COJIEp>)KaHMsl, YCTAHOBJIEHHOIO JaHHOM (QeaepalbHON paboueid Mporpammoi,
BBIJICIIAIOT: OCBOCHHBIC OOYYAIOIMMHUCA HAYYHBIC 3HAHUS, YMEHHUS U CIIOCOOBI
NnercTBUM, crenuduyeckue I8 NPeIMETHOM 00acTH  «XUMHS», BUJIBI
NEATEIBHOCTA MO  TOJYYEHUIO HOBOTO 3HAHWs, €ro HWHTEpIpeTaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIIHsIX.

K xoniy oOyuenus B 8 kj1acce mpeIMeTHbBIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa,

XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(oIHOpOIHAs U HEOAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U



MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJIEHUS, XMMHYECKasl peakiusi, KiacCU(pUKaIMs peakuui: peakuuu
COCIMHEHUSA, PEaKIUU Pa30XKEHUs, PEaKIUU 3aMENICHUsl, PEaKIuu
oOMEHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM PPEKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMNOJSpHAas KOBAJEHTHAsl CBS3b,
MOHHAs CBs3b, MOH, KATUOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IporeHTHAsI KOHIIEHTpAIs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEILECTB U UX MPEBPAIICHU;
UCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JUJIS COCTaBleHUS (HOpMYyI
BEILECTB M YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEIENITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX,
CTENEHb  OKUCJEHUS  BJIEMEHTOB B  OMHApHBIX  COEJIMHEHMSIX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COEIUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPTraHUYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepuoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBAaTh IOHUMAHUE MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJ0KeHUs B llepmoanueckoi cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

OMKCHIBATh M XapakTepu3oBaTh TaOmuunyio Gopmy [lepuonmueckoi
CUCTEMbl XMMHMYECKUX OJJIEMEHTOB: pa3iauyaTh I[OHATHUS «TJIABHAs
noarpynmna (A-rpymnmna)» u «nodounas noarpynna (b - rpynna)y», mansie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomuueckass cucrtemMa XuMmudeckux diemeHToB J[. U
MeHneneeBay C€ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee YuciIo 3JIEKTPOHOB
U pacCMpeeIeHNe UX MO 3JEKTPOHHBIM CII0SIM);

KJacCU(pUIMPOBAaTh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peakluu
BEILECTB, M0 TEIIOBOMY (D PexTy);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Ias OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX TMPEBPALLIECHUN B
Pa3JIMYHBIX YCIIOBHSIX;



BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XHUMHYECKOro »JJeMeHTa 1o Qopmyiie
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

MPUMEHSATH OCHOBHBIC OIEPAIlMU MBICIUTEILHON JESTEIHbHOCTA — aHaU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3aluio, KIaCCU(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BCIIECTB W XHWMHYECKHX pEaKIHi, €CTECTBEHHO-HAYYHBIC METObI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, JKCIEPUMEHT
(peaJIbHBIN ¥ MBICIICHHBIN );

CJIEIOBaTh  MPABWIAM  TOJB30BAHUS  XMMHUYECKOW  TOCYJAOU U
1a0opaTopHbIM  O0OpYyJIOBaHMEM, a TakKe IMpaBWjaM oOOpalleHUusl ¢
BEI[ECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TMOJIYYEHHUI0O U COOMPAHUIO
razo00pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJa), HPUTOTOBICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH M KUCIIOT C MOMOIIBIO UHIUKATOPOB
(;makmyc, peHondTanert, METUIIOPAHXK U APYTHE).

K xoHily o0ydenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEILIECTBO,
CI0>KHOE BENIECTBO, BAJCHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBsI3b, TETUIOBON d(PeKT
peakuuM, MOJb, MOJISpPHBIE  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAS IUCCOLMALIMS, pPEaKIMd HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE W  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUYECKasi CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIIMYECKasi), KpPUCTAIIMYECKass peleTka, KOpPpOo3usi METalIoB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM pEaKUHUH, NPEAEIbHO JOIyCTHUMAas
koHueHntpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TMOHATHUH U
MIPUMEHATH T MOHITHUS MPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JUJIS COCTaBleHUS (HOpMYyI
BEILECTB M YPABHEHU XUMHUUYECKUX PEAKIINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysaM, BHII XUMHUYECKOU



CBs3W (KOBaJI€HTHAs, WOHHAs,, METAJUIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUSX, 3apsi/i MOHA MO0 XUMHUYECKON (opmyle, xapakrep cpeabl B
BOJIHBIX PAcCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMbici Ilepuonmueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAaHUE: OMNHUCHhIBATh M XapaKTepU30BaTh
TabauyHyo (opmy Ilepuoanmdeckoil CUCTEMbl XUMHUYECKHUX JJIEMEHTOB:
pasznuyarh MOHATHSA «IJIaBHAs moArpynna (A - rpynma)» U «mnododyHas
noarpynmna (b-rpymma)», Mameie u OoJyiblliM€ TEPHOJbI, COOTHOCUTH
0003HauYeHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX 0 DSJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COCIMHEHUN B
npejenax MajlblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B peakluu
BEILIECTB, MO TEIIOBOMY 3G (DEKTy, MO M3MEHEHHUIO CTEIeHEW OKHUCIICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHENMUPUUECKHE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEHIECTB, TMOJATBEPXKAasi OIKUCAHUE
MpUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUN;

COCTaBJSITb YPABHEHUSI DJEKTPOIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
IeJI0YeH U COJIeH, MOJTHbIE U COKPAIIEHHbBIE YPABHEHUS PEAKIIMii HOHHOTO
oOMeHa, ypaBHEHMsI peakluii, TOATBEPKAAIOIIUX CYIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEX/y BEIIECTBAMU PA3IUYHBIX KJIACCOB;
pPacKpbIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKlui;
MIPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBpalleHUd B Pa3TUUHBIX
YCIOBUSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOro »3JeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKIUU;

coONoaTh  MpaBUjia  MOJIB30BAHUS ~ XMMHUYECKOW  TMOCYyJAOH U
7a0opaTopHbIM  O0OpYJIOBAaHMEM, a TaKXKe ImpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHUSIMU 1O BBINOJHEHHUIO



7a00pAaTOPHBIX XHMHYECKUX OIBITOB II0 TIOJYYCHHIO M COOHMpPAHHIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YIJICKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIINEC  KAYCCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OPOMHU/I-,
nonu-, kapbonar-, pocdar-, cunmkar-, cynbdar-, THAPOKCUT - HOHBI,
KaTHOHBI aMMOHHMS M HWOHBI M3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIUTEILHON JEATENHbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMAaTH3aIliI0, BBISBICHUE
MPUYMHHO-CJICJICTBEHHBIX CBSI3¢d — JIJI1 M3YyYCHHS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEaKIUid, €CTECTBEHHO - HAay4YHbIe METOJBI ITO3HAHHS —
HaOJIOZICHUE, M3MEpPEHNEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoimnyecTBo yacos
Ne HaunMmeHnoBaHue pa3ie/ioB U TeM DJIeKTPOHHBIe (HU(PPOBHIE)
KoHnTpoibHbIe IIpakTHyeckue
n/n NMpPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh

1.1 €CTECTBO3HAHUS U MPAKTUYECKOU 5 2 bubmmorexa [TOK

) P https://m.edsoo.ru/7f41837¢

JIeATEIbHOCTH Y€JIOBEKA

12 BemecTBa 1 xumMmueckue 15 1 bu6nuoreka [JOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nes 2. BaskHeiilnne npeAcTaBUTe I HEOPraHUYECKUX BellecTB
21 Bosznyx. Kucnopon. Ilonsitie 00 6 bubnuoteka [{IOK

) OKCHIaX https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstre o kuciorax u Q 1 bubnuoteka [{IOK

' COJISAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 00 5 | | bubnuoreka [JOK

' OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuoreka [JOK

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

Hroro no paszneny 30

Pasznea 3. llepuonuuecknii 3axon u [lepuoaudeckas cucrema xummuueckux 3jemMeHToB /I, U. MengeneeBa. Ctpoenne atomoB. XuUMHYeCKast




cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE P€aKIuu

[Tepuoanueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 bubnmnoreka [JOK
XUMUYECKHX AemeHToB JI. . https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma

- )(;I/IMI/IIICCKaS{ CBA3b. BuGmorexa LIOK

' KHCTHTEITRHO 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKITIHI
Hroro mo paszeity 15 nggislfgiggﬁfm 837¢
Pe3epBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




