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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 E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaroIIuXcs;



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:

- @TOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

- [lepuoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

- YYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

- TpencTaBlieHUd 00 DJIEKTPOJUTHYECKON JMCCOIMAIMU  BEHIECTB 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:

- (QopMHUpOBaHUE WHTEIUICKTYJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

- HaAmpaBJICHHOCTh OOy4YeHUS] HA CHCTEeMaTH4ecKoe MpUOOIIeHUE
o0y4Jarommuxcss K CaMOCTOSITEJIbHOM TI03HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

- obOecriedyeHne yCIOBUM, CITOCOOCTBYIOMINX MPHOOPETEHUIO 00yJIarOITUMHUCS
OTbITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH,

- (opmupoBanne oOmelH (QYHKIIMOHATBHOW W €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;

- ¢opmupoBaHne Yy OOy4YaOMIMXCA TyMaHUCTHYECKUX  OTHOIICHHMH,
NOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM 71 BBIPAOOTKH DKOJIOTHYECKH
11eJ1eCO00pa3HOr0 TMOBEJACHUS B OBITY M TPYJAOBOM JIEATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPEJIbI;

- pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO 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, B3auMoAeCTBHE Keje3a ¢ pacTBopoM conu meau (II),
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), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(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,
u3yuyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBOpoM cepHOW 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  okucieHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
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
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAy4YHBIN (DaKkT, rUMOTE3a, 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 XMMHYECKasl peaKUMs

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M 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 KaTaju3zaTopa). DK30- U SHIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
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.

O6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
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.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
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.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckne U XUuMUUECKUE CBONUCTRA,
nosryyenue. Mcnoas3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YIOOPEHUM.

Oo6mast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpoHd,  auIOTPOIHBIE
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 rino0anbHOr0 TOTEIUICHUS KIUMaTta, MMapHUKOBBIN
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 kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHUE 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 PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJI0ICHUE 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, TuApoKcu bl 1 comu xxenesa (11) u sxenesa
(III), ux cocrtaB, CBOWCTBA U MOTYYEHUE.

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 xenesza (II1), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
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
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4EeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCHUTATEIILHOMN JAEATEIBbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMH B
oOIIecTBEe MpaBUJaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3AIMN O0yYarOIINXCA.

JIuyHOCTHBIE ~ pe3yibTaThl  OTPaXXAlOT  TOTOBHOCTh  OOyYaromuUxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM TIO3UTHUBHBIX LEHHOCTHBIX OpPHUEHTAMA U
pacIIMpEHUE OIbITA JEATEIBHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS

LIECHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOW HAYKH B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HHGOpMAIHE O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLMAIbHBIX HOPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESTENHbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHN MACSTEIBHOCTU MPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AUMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoLEcce HTOW Yy4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEACHHWE W TOCTYIIKM CBOMX TOBAapUIIEH C MO3ULHUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEHIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH W COCTABISIOLIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC IJII OOBSCHEHHS HaOII0JaeMBIX IIPOIICCCOB U SIBJICHUH,
MO3HABATEIbHOM, MH(OPMAIMOHHOW M YHMTATEIbCKOW KYJIbTYphl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4yeOHBIMU TEKCTaMU, CIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEAOBATENIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOydYeHHUS B
JlaJIbHEUIILIEM;

4) popMupoBaHKs KYJIbTYPHbI 310POBbS:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

5) TPYyA0BOIr0 BOCIIMTAHMSA:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tpodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUW IO XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHMS, MIOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢bu3znyecKkoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBuII 0€30I1aCHOTO MOBEJACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHS  DKOJOTHYECKOM KYyJIbTYphbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTed WX PEeIICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLIMAJIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUST OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATUX NMPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIIOCTHOU



HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC y4eOHbIC eiCcTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTUBHbIC, PETYyJATUBHbBIE), KOTOpbIe OOecrneyuBaoT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUU
3HAHUMU: PACKPHIBATh CMBICI XUMHUYECKUX MOHSITUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
HOHSTHS JJIs1 OOBSICHEHUS OTACJBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIui,
YCTaHaBJIMBATh MNPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUSA (MHAYKTUBHbBIC, N€IYKTUBHbIE, 10 AHAJIIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATHh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJb3yEMbIE B XHMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmylna u ypaBHEHHE
XUMUYECKOW PeaKIuu — MPU PElIeHUU Y4eOHO-I03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISITE U XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKITHi,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHUIO, OPraHU3AMU M MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POPMYIUPOBaATH 000OIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIETOBAHUS, COCTABIISITH OTUET
0 MPOJIETIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



yYMEHHE NMPUMEHSITh Pa3IUYHbIE METOJbl M 3allpoChl NMPHU TOUCKE U OTOOpe
uHGOPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIa, MPUOOPETEHHE OIbITA B
o0lacTd MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO 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 U AaHAJU3UpPOBAaTh B Ipolecce ydyeOHOHl u
UCCJIEIOBATEIBCKON ACATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIMIeH MPHPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHMBeEpPCcAJIbHbIE YUeOHbI€e 1elCTBUA:

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

YMEHUSI  TPEJCTaBIATh  TOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAILUIO
pe3ybTAaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATEILHOM M MCCIEOBATEIIbCKOM  JIEATETbHOCTH  NpU  PEIICHUH
BO3HMKAIOLIMX NpOoOJieM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEWCTBUH, ONpelNeleHHe KpPUTEpUEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEpPcaJIbHbIE yueOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATeNLHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSTh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJTy4YEHHUs! HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHHIA.

INPEJMETHBIE PE3YJIBTATDI

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



NeHCTBUH, crenupuyecKue Il MPEeIMETHOM 00JIacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  TOJYYEHHIO HOBOTO 3HAHUA, €ro HHTEPHpPETAINH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUIX.

K xoHiy o0yuenus B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaTb CMBICI OCHOBHBIX XMMUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEILIECTBO, CMECH
(omHOpOAHAs M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEeMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUSI, XUMHUYECKasi peaKuus, KiIacCUu(PUKaius peakiuil: peaxiuu
COCIMHEHUSA, PEaKIUU Pa30KEHUs, PEAKIUU 3aMENICHUs, PEaKiuu
oOMEHa, 3K30- U SHIOTEPMUUYECKUE PEAKIIUU, TETUIOBOM PPEKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PAJAUYC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS WM HEMOJSAPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAaIs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHSITHA U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEILECTB U X MPEBPAIICHU;

e HCIOJB30BaTh XHUMHUYECKYI0 CHUMBOJUKY JJIi COCTaBieHUs (Qopmyl
BEILECTB M YPABHEHUI XUMHUUYECKUX PEAKIINIA;

e ONPEACNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKWUCIICHHS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTDh BELIECTB K ONPEACIEHHOMY KJIACCy COECIMHEHHMN I10
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT W HOHHAasg) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cmbich [lepuoamueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJ0XKeHUs B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyo Gopmy Ilepuonnueckon
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», mMansie u
OOJIbIlIME TEPUOJbI, COOTHOCUTH OOO3HAYCHHUs, KOTOPhIE HUMEIOTCA B
tabmune «llepmomuueckas cucrtemMa XxuMmudeckux diemeHToB [J[. U
MeHneneeBay C€ UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0llee YUCIO0 ANEKTPOHOB
U pacrpeesieHle UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YUYaCTBYIOUIUX B PEAKIIUU
BEIIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIK/Iasi OMUCAHUE TTPUMEpPaAMH MOJIEKYJISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON peaKInu;

MPUMEHSITh OCHOBHBIC OIEpPallUd MBICIUTEIBHON AESTEILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, KiIacCH(pUKAIHUIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBA3CH — JJIsi M3Y4YEHUS CBOWCTB
BEIIECTB U XHUMHUYECKMX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCICPUMEHT
(peaJibHBII 1 MBICIICHHBIN );

CleIoBaTh  NpaBWJIaM  TOJIb30BAaHUST ~ XMMHYECKOW  TOCYIoM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWjaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJA), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;mrakmyc, heHondTarenH, METUIOPAHXK U JIPYTHE).

K xoH1y 00yueHus B 9 kjacce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHUOH, NPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHMS, XUMUYECKasl peaKlysi, XUMUYECKasi CBS3b, TEIIOBOM 3 PeKT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  PAcTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, 3JIEKTPOJIMTHYECKAS] JUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, Karaau3arop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKUCJIEHHE W  BOCCTAHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIIMYECKas), KpPUCTAIIMYECKass peleTka, KOpPpOo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOM pEaKUHUH, NPEAEIbHO JOIyCTUMAas
koHueHrtpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHUH U
MIPUMEHATH T MOHITHUS MPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIS COCTaBleHUS (HOpMYyI
BEILECTB M YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYeCKas) B HEOPTaHMYECKHX
COCIMHEHUAX, 3apsi]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep cpelbl B
BOJIHBIX PAacCTBOPaxX HEOPraHUYECKUX COCAWHECHUH, TUI KPHUCTATUTUMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBATH M XapaKTEPU30BATh
Tabnuuynyo (opmy Ilepuoanmdeckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg moarpymma (A-Tpynma)y W «mobodHas
noarpynmna (b-rpymnma)», maneie u OoJiblliM€ TMEPHOJIbI, COOTHOCUTH
0o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] sapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DBJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTHA B M3MEHEHUW CBOMCTB 3JIEMEHTOB M UX COCAUHECHUMN B
npeieNiax MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

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

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CHeUpUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsi OMNHCAHUE
MpUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMUYECKHUX PEaKIN;

COCTaBJSATb YPABHEHUS DJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMHA HOHHOIO



oOMeHa, ypaBHEHHUS peaKkluid, MOATBEPKIAIONMUX CYIECTBOBAHUE
TEeHETHYECKOU CBSI3U MEXK/y BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEACTBOM COCTaBIIECHUS SJIEKTPOHHOTO OamaHca STUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX [MPEBPAIICHU B Pa3IMYHbIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJISAPHYIO MAacChI
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coON0JaTh  MpaBUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaTopHbIM  00OpYy/IOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB IO TOJIYYEHHUIO H COOMPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUIA-, OPOMHU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiumkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTENbHOCTA — aHAJU3
W CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMATU3alluI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — 11 M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIuid, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHHUS —
HaOJI0ICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandyecTBO YacoB
Ne HaunMenoBanue pa3iesoB u DJIeKTpPOHHBIe (HU(POBHIE)
KonTposbHbie IIpakTnueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
Xumust — BakHas o0J1acThb
L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [{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

Paspnen 2. BaxkHeilune npeacTaBuTe

HECOPraHU4Y€CKHUX BE€HIECTB

21 Bosnyx. Kucnopon. [lonsitue 6 bubnuoreka LIOK

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

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

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

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

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 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 PEAKINH
Hroro mo paseny 15 o oo TS e
PeszepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudposbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCcKHe PeaKINU
11 [ToBTOpEeHue u yroyOnenne 3HaHUN 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOIMAIIHSL. 2 | 1 bubnuorexa [IOK
' 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-rpynnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIBL -ep 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
COETMHEHHUS
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
Pa3zaen 3. Meraaabl 1 UX COeAMHEHUS
. bu6mmoreka [{OK
3.1 Obmpe cBoiicTBa METALIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m.edsoo r/7f4 1a636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 oKpyKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmiorexa LIOK
' B p https://m.edsoo.ru/7f41a636
PesepBHOE Bpems 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE INIAHUPOBAHMUE

8 KJIACC
KosmuecTBo 4acos DJIeKTPOHHbIE
Ne Hara uuPpoBbIe dakTn4eckas
n/n Tema ypoka Beero | KOHTPoubHBIe | MSYMEHH | (5,00 renbHbIe nara
padoTbI A
pecypcsl
| [Ipenmet xumuu. Poias XuMuu B 5KU3HU 1 bubmuoreka [JOK
yenoseka. Temna u Bemecrsa.T.b. https://m.edsoo.ru/ff0d210c
bu6moreka [JOK
2
[TonsiTve 0 MeTO/IaX TIO3HAHUS B XUMUU 1 https-//m.edsoo ru/f0d227e
[IpakTueckas pabora Ne 1 «IIpaBuiia
3 paboThl B 1a00OpaTOpUU U MPUEMBI 1 bu6muoreka [IOK
oOpariieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
UucTtsie BemecTBa u cMecH. CriocoOsl
4 paznenenust cMecei. [Ipaktuueckas 1 bubmuoreka [IOK
pabota No2 "Paznenenue cmeceit (Ha https://m.edsoo.ru/ff0d26¢ca
IpUMepe OYUCTKU TTOBAPEHHOMN COIIN).
ATOMBI U MOJIEKYJIbl. XUMUYECKHE Bu6mmorexa ITOK
5
SNICMEHTBI, SHAKHU (CHMBOJIbI) ! https://m.edsoo.ru/ff0d28c8
XUMHUYECKUX JIEMEHTOB.
bubnuorexa [JOK
6
Hpocreie u croxubie BemmecTsa ! https://m.edsoo.ru/ff0d2be8
bu6nuoreka [IOK
7 - .
ATOMHO -MOJICKYIAPHOC yHCHHE I https://m.edsoo.ru/ff0d2a6¢
8 3aK0H IOCTOSHCTBA COCTaBa BEII[ECTBA. 1 bubnunoreka [JOK
Xumudeckas opmyJa. https://m.edsoo.ru/ff0d2d50
9 BaneHTHOCTh aTOMOB XMMHYECKUX 1 bubmuoreka [JOK

3JIEMCHTOB

https://m.edsoo.ru/ff0d2eae




OTHOCHUTENLHAS aTOMHAas Macca.

but6mmoreka [JOK

10
OTtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢

11 MaccoBas 101 XUMAYECKOTO BJIEMEHTA bu6nuoreka [IOK
B COCIMHCHUU https://m.edsoo.ru/ff0d350c

12 KomnunuectBo BemecTBa. Mob. bubnuorexka [JOK
Momnsipnasg macca https://m.edsoo.ru/ff0d5230

13 dusnueckre 1 XUMHUYECKHE SIBJICHUS. bu6mmoreka [{JOK
XuMHYeCcKast peaKIus https://m.edsoo.ru/ff0d37fa

14 [Ipu3Haky U ycroBus NPOTEKaHUS bubmuoteka [IOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6

15 3aK0H COXpaHEHHSI MACChl BEIICCTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

6 Brruncnenus konm4yecTa, Macchl Bu6morexa [IOK
BETIECTBA TO YPABHCHILIM XHMHHACCKIX https://m.edsoo.ru/ff0d5708
peakuui

18 Knaccudukanus XuMHUECKUX peakiunit Bu6mnorexa LIOK
(coenuHeHus, pa3oKeHHs, 3aMEeILIEHUs, hitps://m.edsoo.ru/fFOd3 34
oOMeHa)

. M. B. HOMOHOCOBO 6— g‘leHHI/I— Bu6muorexa LIOK
DHIICTOTICACT. ZIDODIICHIE 1 hitps://m.edsoo.n/ff0d40c4
CUCTEMAaTH3alHsI 3SHAHUH

20 Konrponsnas padora Nel mo reme bu6muoreka LIOK
«BelecTBa 1 XUMHUYECKUE PEAKIIAMD) https://m.edsoo.ru/ff0d4290

) Boznyx —K cMech razoB. Cocras Bu6morexa [OK
Bo3yxa. RHUCIOPOL ~= SJICMEHT 1 https:/m.edsoo.ru/ff0d448e
1pocToe BemecTso. O30H

. duznyueckre 1 XMMUYECKHe CBOMCTBA Bu6mmotexa 1JOK
KHCJIOPOZA (PCaKILHH OKMCICHH, https://m.edsoo.ru/ff0d4614
ropenwne). [lonsTue 00 okcumax

23 CriocoOblI 1osTyyeHHs KUCIOPoaa B bub6muoreka [IOK




71a00paTOPUX U MIPOMBIIIUIEHHOCTH.
[IpuMeHeHne Kucopoaa

https://m.edsoo.ru/ff0d497a

TemnoBoit 3¢ ekt XumMuIeckoit

pE€aKuun, NOHATHEC O TCPMOXUMHUYCCKOM

bubnunoreka [JOK

24
YPaBHEHUH, DK30- U DHIOTEPMUIECKUX https://m.edsoo.ru/ff0d4790
peakumsIx

s ;FOHHHBO (uedtb, yromnp u MegaH). Bu6uorexa [IOK

ArPASHCHUC BO3NyXa, CHOCODRI €ro https://m.edsoo.ru/ff0d4c4a

MPEAOTBPALLIEHUS

o HlP[aKTquCKa;I pagOTa Ne 3 o Teme Bu6miorexa LIOK
«LIoJlyHetme | COvaaHHe KucIoposa, https://m.edsoo.ru/ff0d4ae2
W3YUYEHUE €r0 CBOMCTBY

27 Bonxopon — aneMeHT u npocroe bubmuoreka [IOK
BelecTBO. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0

28 du3nyecKkue 1 XUMHYECKHE CBOMCTBA bubnuorexka [JOK
Bojiopoaa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 I bu6moreka [JOK

OHATHE O KHCJOTAX 1 COJAX https://m.edsoo.ru/ff0d50d2

30 Crioco6bl ToJTy4eHust BOAOPO/Ia B but6mmoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0

3 HlP[aKTI/I‘IeCKaH pa(gOTa Ne 4 o Teme Bu6miorexa LIOK
(«1TOJLYHICHIE H CODHPAHIE BONOPOAd, https://m.edsoo.ru/ff0d4f42
W3YUYEHUE E€r0 CBOMCTBY

30 MossipHblil 00bEM ra30B. 3aKOH bu6muoreka [IOK
ABorazapo https://m.edsoo.ru/ff0d542e

33 Boruncnenus o6bp€ma, KonuuecTBa Bu6mmorexa ITOK
BEMICCTRA 434 TI0 ET0 H3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY

» Brruncnenns 006EMOB ra3oB Mo Bu6uorexa [IOK

YPAaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI ra30B

https://m.edsoo.ru/ff0d5708




dusnyeckre 1 XMMHYECKHE CBOMCTBA

but6mmoreka [JOK

35
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TorsTue 00 bubnuoreka [JOK
AHIUKATOPax https://m.edsoo.ru/ff0d59e2
3 Bo;;a :CaK pacTBOPHUTEIIb. HaCIK/IH_IeHHBIe Bu6mmoreka LIOK
Y HEHACHIIICHHbIE PacTBOPLI. MaccoBas htths://m.edsoo ru/ff0dSh40
JI0JIs1 BEILIECTBA B pPaCTBOPE :
IIpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB € bubmuoreka [IOK
ONpeACIIEHHON MacCOBOU JT0JIEN https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOIO BELLIECTBAY
39 Kontponbnas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, kKnaccupuKanus, bubnuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
" E;g)g;&;line 1 XUMHUYECKHUE CE)OI/ICTBa Bu6morexa [JOK
. 1, OCHOBHBIX H aMQOTEPHRIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cocTaB, KiIaccuuKanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Mony4eHre U XUMHUYECKUE CBOWCTBA bubmoreka LIOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanus, bubnunoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA bu6mmoreka [{JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Cr(I)J'II/I é?l)?}:[?: HOMEHKJIATypa, Bu6motexa IJOK
erioco OIYHCHI, XUMIACCKHC https://m.edsoo.ru/00ad9474
CBOMCTBA
47 [Tpaktuueckas padota Ne 6. Permenue bubnuorexa [JOK




AKCIIEPUMEHTAJILHBIX 33124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUI)

https://m.edsoo.ru/00ad9b7c

48 ['enernueckas cBs3b MEXKy KilacCaMmu but6mmoreka [IOK
HEOPraHWYECKUX COCAUHEHUIN https://m.edsoo.ru/00ad9a50
49 0606 . bu6mmoteka [JOK
ODHICHHE H CHCTEMATH3AIIMA SHAHHMI https://m.edsoo.ru/00ad9cb2
Konrtpomnsnas padora Ne3 o reme Bu6morexa [JOK
50 "
C(()):;;;;I;;Ieﬁfnaccm HEOpTaHeckix https://m.edsoo.ru/00ad9¢la
. [TepBbie NONMBITKH Knaccnl(?[mcaunn Bu6mmotexa 1JOK
XUMUYECKUX 1eMeHTOB. [lonsATre 0 httos://m.edsoo.ru/00adoffa
TPyIIax CXOAHBIX HJIEMEHTOB :
. gepnonnqecxnn 3aKOH U Bu6morexa IJOK
epUOoINYeCcKas CHCTEMa XUMHUYECKHIX https://m.edsoo ru/00adas2e
anemeHToB /1. . Menaeneena
53 1 bu6moreka [JOK
CPHOJIBL, TPYTITIBL, HOATPYIHIET https://m.edsoo.ru/00ada52c
54 Crtpoenne atoMoB. CocTaB aTOMHBIX bubnuotexa [JOK
anep. M3oromnsl https://m.edsoo.ru/00ada342
s Crtpoenue 3J'ICKTpOI—¥[-IBIX o6on0qel<v Bu6norexa LIOK
ATOMOB SJICMEHTOB LICPHOMHCCKON https://m.edsoo.ru/00ada6bc
cucteMmsl J[. V1. MenneneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA IO €T0 MOJIOKEHUIO B bubnuotexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leproauyeckoro 3akoHa ajs
57 pa3BUTHS HAYKH U TipakTuku. /. U. bu6mmoreka [{JOK

MenneneeB — y4E€HBIM, IEJATOT U
IpOKJIaHUH

https://m.edsoo.ru/00ada96e




BHGKTPOOTpHHaTGHLHOCTB aTOMOB

but6mmoreka [JOK

58
XUMHUYECKUX IJIEMEHTOB ! https://m.edsoo.ru/00adaab8
59 " | bubnuoreka [JOK
OHHAT XHMHIHCCKAd CBASH https://m.edsoo.ru/00adac34
60 KoBaneHntHas nosspHas XUMHUYECKas 1 bu6muoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HEMOISpHAsT XUMHYECKasT 1 bu6mmorexa IIOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62
Crenens oxucnenns ! https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE 1 but6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
but6mmoreka [JOK
64
OxuCIUTEIN ¥ BOCCTAaHOBUTEIN 1 https-/m.cdsoo.ru/00adb076
65 O6o006menue no reme «CtpoeHue 1 bu6muoreka [IOK
atoma. X¥MHA4YECKasl CBS3b) https://m.edsoo.ru/00adb486
66 " 5 | bubmuoreka [JOK
TOTOBad KOHTPOJILHAA pabota https://m.edsoo.ru/00adb33c
67 AHanu3 UTOroBOi KOHTPOJIbHOM 1 bubnuoreka LIOK
paboTHI. https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O60011eHue u 1 bu6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuyecTBo yacos DJICKTPOHHBIE
Ne Hara undgposbie dakTUYecKas
Tema ypoka KonTposbHbI
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE JaTa
e padoThI
pecypchl
[Tepuoanueckuii 3aK0H.
P bu6mmoreka [{OK
1 [Tepronuueckas cucTeMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB JI. 1. Menneneera T.b.
3aKOHOMEPHOCTH B U3MEHEHUH bubnuoreka [IOK

2 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB 1 https://m.edsoo.ru/00adbbb
HEePBBIX TPEX MEPHOIOB 6

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnnoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckon CBSI3M U TUITBI 1 bubmuoreka [JOK
KPUCTAUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpenue n yriayOaeHne 3HAaHUH 1 1
OCHOBHBIX Pa3feJIoB Kypca 8 Kiaccay

6 Krnaccudukanus XumMuueckux 1 bubnuorexa LIOK
pEeaKLMii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHUYECKOM

7 €aKInu HOHS[I?H/IG 0 TOMOT'€HHBIX U 1 Bubmiorexa LOK
p ' https://m.edsoo.ru/00adbe9a
TeTEePOr€HHbIX PEAKIUAX
[TonsiTHE 0 XUMHUYECKOM PAaBHOBECHH.

8 @DaKTOpHbI, BIUAIOLIME HA CKOPOCTh 1 bubnnoreka [IOK
XUMUYECKON PEAKLIUU U TIOJIOKECHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHUCIUTETLHO-BOCCTAHOBUTEIBLHEIC 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOTUTUYECKON 1 bubnmoreka [JOK




mucconuanuy. CUIbHEIE U c1a0ble
AJIEKTPOITUTHI

https://m.edso0.ru/00adcd68

Bbu6mmorexa [JOK
11 HoHHBIC ypaBHEHHS PEaKIIHii https://m.edsoo.ru/00add44
8
XUMUYECKHE CBOMCTBA KUCJIOT U bubnuorexa [JOK
12 OCHOBaHHH B CBETE MPEICTABICHHUI 00 https://m.edsoo.ru/00add5d
AIICKTPOJUTHICCKON JUCCOIMAITIHI 8
XUMHYECKHE CBOMCTBA COJICH B CBETE bubnuoreka [IOK
13 npeacTaBieHuit 00 https://m.edso0.ru/00add8b
AIIEKTPOJIUTHICCKON JUCCOIMAIIH 2
bubmuoreka [JOK
14 [TonsiTue o ruaponuse cosen https://m.edsoo.ru/00add9d
4
Bbu6mmorexa [JOK
15 O606I{,IGHH6 1 cueTeMaTisatua https://m.edsoo.ru/00addd1
3HAHUN )
ITpaktiueckas padora Ne 1.
16 «Il’)emeHHe 3Kcnpe AMEHTAJIbHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3agaud
KontponrHaas padora Ne2 1o teme
17 «3JICII()T OJII/ITI/E-IGCKaH HUCCOIHALINS Bubmiorexa LIOK
p a AT, https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKITUU B PACTBOPAX)
O01as xapakTepUCTHUKA TAJIOTEHOB.
18 XMII\TH%CKILG CBI(;ﬁCTBa Ha IIpUMepe Bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIOpa
Xioposonopod. CoyisgHas KUCiIoTa
19 XHMquCIi[HE cﬂBoﬁCTBa I1OJI quI/Ie’ Bubmiorexa LIOK
’ y > https://m.edsoo.ru/00ade104
MIPUMEHEHNE
IIpaxtrueckas padora Ne 2 o teme
P p . bu6mmoreka [JOK
20 «ITosyyeHue CoNAHON KUCIOTHI,

H3y4YECHHUE €€ CBOWICTBY

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




Brraucnenus 1o YPaBHCHUAM

bu6mmoreka [IOK

21 XHUMHYECKHMX PEaKIUi, €CITH OJUH U3
PCAKLIH, A https://m.edsoo.ru/00ade488
peareHToB JiaH B U30BITKE

2 OO61as xapakTepUCTHKA SJIEMEHTOB bubnmoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnoTponHble MOTUPUKAIIAN CEPHI.

23 Haxosxnenue cepsl U €€ coeIMHEHMI B bu6mmoreka [JOK
npupoae. XuMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBojopo/i, ctpoeHue, hpuzndeckue bubnmoreka [JOK
U XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl ceprl. CepHas KUCIOTA,

25 (pmwll[ecxﬂg u xmfnqecxne CBOMCTBa bubmorexa [JOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHWMHUYECKHUE PEAKIH, JIEIKALUE B
OCHOBE MPOMBIIIUIEHHOTO c11oco0a

26 IIOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuorexa [IOK
XUMHYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COETUHEHUSIMU
cepbl

27 Brruncnenre MaccoBoi 1014 BBIX0/1a bubmuoreka [JOK
IPOJIYKTa PEaKIINU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepUCTUKA SJIEMEHTOB

28 VA-rpynmnsl. A30T, paclipocTpaHeHHe bubnnoreka [IOK
B TIpupoae, Gpu3nvecKue u https://m.edsoo.ru/00adeca6
XHUMHYECKHE CBOICTBA
AMMHak, ero (pM3HYECKUE U

29 XAMHYECKHE c?;oﬁCTBa HOJTyYEeHHE U bubmorexa LIOK

’ y https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTiaeckas padora Ne 3 mo Teme
P P bubmuoreka [JOK
30 «[ToyyeHne aMMHaKa, H3y9deHHe ero

CBOUCTBY

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




A30THas KuCNoTa, e€ hu3nueckue u

bubmuoreka [JOK

31
XHMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnons3oBanue HUTPATOB U COJIEH
aMMOHUS B KAU€CTBE MUHEPATBHBIX
32 o0penuii. XuMH4IECKOE b bubmorexa [JOK
yAROOp : . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COEIMHEHMSIMU a30Ta
®dochop. Oxeun pochopa (V) u
33 (1)00((11))0 pHa}I KI/I(f[J'I((l))Ta ®®IE3HE16)CKH6 7 bubmorexa LIOK
p N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYUEHUE
Hcnonb3oBanue GocdaroB B KauecTBe
34 MUHEPATBHBIX Y100pEHHUIA. bubnmoreka [JOK
3arpsi3sHeHUE TPUPOAHON CpEeb https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacupocTpaHeHUE B
35 npu 1; i[ g)mnlzlecxli/le 1 XUMUYECKHE bubmiorexa [JOK
p P A<, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcuppl yriaepona, ux Gpusndeckue u
36 XHMHUYECKHE CBOUCTBA. bubmuoreka [JOK
DKOJIOTHUECKHUE TIPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCcHJIOM yriepona (IV)
37 VYronbpHas KUCIOTA U €€ CONn bubmorexa [JOK
https://m.edsoo0.ru/00ae006¢c
[IpakTrueckas pabora Ne 4 o Teme
38 "[TosyyeHue yriieKucioro rasa. bubnunoreka [JOK
KavecTBenHast peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
1OH"
[lepBoHayanbHbIe MOHATHS 00
39 0 rpaHI/IquKI/IX BEIIIECTBaxX KaK O Bubmiorexa TOK
p t https://m.edsoo.ru/00ae054¢
COEIMHEHMSIX YIJIepo/ia
40 KpeMuwuii u ero coeTuHeHHsI Bubmiorexa LHOK

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




[Tpaktnueckas padota Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME bubnnoreka [IOK
«Baxneine HeMeTamIbl U UX https://m.edso00.ru/00ae0bf2
COCTMHCHH S
Kourpoarsnas padora Ne3 mo teme

42 «Bang{eﬁmne ieMeTamm U UX Bubmrorexa HOK

https://m.edsoo.ru/00aec0e18
COCIMHCHHU
OO6mrast XxapakTepuCTUKa XUMHYECKIX
9JIEMEHTOB — METAJIIIOB.

43 Merammnyueckas CBs3b U bu6mmoreka [{OK
METAJUINYECKasl KPUCTATUIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJI0B
XUMUYEeCKHE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHUYECKUN sl bubmorexa IJOK

p N p https://m.edso0.ru/00ael 156
HaIpsHKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYEeHUs
MeTainoB. CriaBel. BeraucieHus mo

45 aBHEHUSIM XMMHYECKUX PeaKIui Bubmrorexa OK
YP p ’ https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
IPUMECH

46 [ToHsiTHE O KOPPO3UU METAIITIOB Bubmorexa TOK

pp https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK

47 €JIOYHBIE METAJIJIbI
1 https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ TUIPOKCUBI HATPUS U bubnunoreka [JOK
Kaus https://m.edsoo.ru/00ae14b2

49 [[lenouyHO3EeMENbHBIE METAIIIBI — bubnmoreka [JOK
KalIbIIN U MarHui https://m.edsoo.ru/00ael5e8

50 Bakueiiniie coeIMHEHNS KaJIbIW Bubmmoreka [IOK

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

51 O0001IeHNE U cUCTeMaTU3aLus




3HAaHUU

JKEcTKOCTh BOABI U CIOCOOEBI €€

Bbu6mmorexa [JOK

52
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckast pabora Ne 6 o Teme
53 "YKECTKOCTh BOABI U METOIBI €6 Bubmorexa LOK
" https://m.edsoo.ru/00aelae8
YCTPAHECHHSI
. Bbu6mmorexa [JOK
54
AmomuHui https://m.edsoo.ru/00aelc64
55 AmdorepHbie CBOMCTBA OKCUIA U bubnnorexa [JOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56
Keneso https://m.eds00.ru/00ae1d86
57 Oxkcupl, TUIPOKCUIBI U COJIU XKeye3a bu6mmoreka [IOK
(IT) u xenesa (111) https://m.edsoo.ru/00ae35¢6
59 O0001IeHEe ¥ cucTeMaTH3 AU
3HAaHUHU
[IpakTrueckast pabora Ne 7. Pemenue
59 AKCIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«Baxueime MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUSI»
Brruncnenus mo ypaBHEHUSIM
XUMHYECKUX PEaKIHid, €CJIN OJIUH U3
60 peareHToB /aH B U30BITKE WU bu6mmoreka [{OK
COAEPKUT NpuMecH. Brruncienus https://m.edsoo.ru/00ae1750
MacCcOBOM JOJH BBIXOJa MPOIYKTa
peaKIu
61 O06001eHne u cucTeMaTU3aIus
3HAHUM
Konrponsnas padora Ne4 o reme
62 «Baxueiime MeTaIbl ¥ UX

COCIMHCHU)




63 Bemecrtsa u maTepuansl B 1 bubnunoreka [JOK
TOBCEJHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50

64 XUMHYECKOE 3arpsi3HEHUE 1 bubnuoreka [IOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270

65 Posnp xumuu B perennn 1 bubnuoreka [IOK
9KOJIOTMYECKUX MPOOsIeM https://m.edsoo.ru/00ae4270

Bbu6mmorexa [JOK
66 Hrorosas koHTpoNIbHAs padoTa ! https://m.edsoo.ru/00ae0d0a

67 AHanu3 UTOroBoi KOHTPOJIBHOU 1 bubnnorexa [JOK
paboThI https://m.edsoo.ru/00adb33¢c

63 PesepBubIil ypok. O60011ICeHHE 1 1 bubnunoreka [JOK
CHUCTEeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 63
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Ipunoxenue 2
YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA
* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBenienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obmiectBo «M3aarenscTBo «lIpocBenienne»

METOANYECKHUE MATEPUAJIBI V1A YUYUTEJIA

1. Xumus. 8 xnace. Yuebnuk (aBTopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos).

2. Meroanueckoe mocobue. 8-9 knacc (aBropsl O. C. 'abpuensn, U. T.
Octpoymos, U. B. Akcénona).

3. I[Iporpamma kypca xumuu 17151 8—9 Ki1accoB 0011e00pa30BaTEIbHBIX
yupexzaenuil (aBropsl O. C. I'abpuensH, C. A. Cnaakos).

5. Terpanp 11st 1a0OPaTOPHBIX OIMBITOB M MPAKTHYECKUX padoT. 8 -9 knacc
(aBTopsl O. C. T'abpuensu, . B. Akcénosa, U. I'. OctpoyMoB).

6. XuMus B TecTax, 3ajayax u ynpaxsenusx. 8 kiacc (aBropsl O. C. ['abpuenss,
. B. Tpury6uak).

7. DOnexTpoHHas popMa yueOHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. Poccuiickas anekTpoHHas mkoia. - https://resh.edu.ru/

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

3. Kypnan «Xumus u )xu3Hb»1o - https://hij.ru/

4. Tlon6opHa nuTepaTyphl o XuMuuio - http://c-books.narod.ru/

5. Kypnan " 1 centsbpsa" - https://1sept.ru/

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

7. COOpHHK CTaTel 0 XUMUYECKUX DJIEMEHTAaX, HILTIOCTPUPOBAHHBINA OMTMCAHUEM
AKCTICPUMEHTOB. -http://www.periodictable.ru
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