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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 00I1Iero o0pa3oBaHus, COcTaBisgeT 68 4acoB: B 8 kimacce — 68 yacoB (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).



Mesicnpeomemmnule ceazu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU M3YYEHUM XUMHUM B 8 Kjacce
OCYILIECTBJISIETCSL YE€pe3 HCIOJb30BaHUE KaK OOIIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATUM, SIBJSIOIINXCS CUCTEMHBIMH JJII OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4dHBIM (pakT, TMIoTes3a, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccupukaius, TNEePUOJIUYHOCTb, HaOIOACHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
W30TOMbI, PAJAMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUM 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (PU3MUYECKUE BEIIMYUHBI, €IUHUIIBI
M3MEPEHUS, KOCMOC, IJIAaHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rtumpochepa, MHUHEpadbl, TOPHBIE IOPOJIBI,
MOJIE3HBIE NCKOTIaEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KVIIACC

BemecrBo u xXuMu4ecKasi peakuus

ITepuonnueckuit 3akoH. Ilepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, KaJIMs, KalbLMsI M UX
COCIMHEHUN B COOTBETCTBUM C IIOJOXKEHUEM DJJIeMEHTOB B Ilepuonnueckoii
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHre BelecTBAa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPHUCTATUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBSA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BELIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IW4YHbIM KjIacCcaM HEOPTraHHYECKUX
COCIMHEHUN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUECKUX PEaKIMM 110 pa3InYHbIM MIpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKkry, 1o
M3MEHEHHUIO CTETEeHEH OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUUECKUE
YPaBHEHHS.

[lonsiTue 0 ckopocTH xumudeckoil peakuuu. lloHsTre 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTE€HHBIX M T€TEePOreHHBIX



peakuusx. [lonstue o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHMHMYECKOM PEAKIUU U IMOJOKEHUE XHUMHUYECKOTO

PABHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUMU,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON peakiuu. CocraBnenue YpPaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JNEKTPOIIUTUYECKON JUCCOLIUALIMU. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHW3M [IUCCOLMALMHU BEIIECTB C PA3JIUYHBIMU BHIAMH
XUMHU4ecKkon cBsizu. CteneHs aucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakuiun nonHoro ooMeHa. Y cioBusi MPOTEKaHUS peaKkIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBA KHCIIOT,
OCHOBAaHMM U COJeil B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOU
muccouuanny. KauecTBeHHbIE peaklind Ha HOHBL. [oHATHE O THAPOIU3E COJEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIMYECKHX PEMIETOK HEOPTaHUYECKUX
BEUIECTB — METAJUIOB W HEMETAIOB (Tpadura M aiMasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, MPOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEH W COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUAEO MAaTEPHANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKK  TMPOTEKAaHUs  peakiuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuy pasiIoKEHHs, COSUHEHUS), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBK) KAYECTBEHHBIX pPEaKUMil Ha HMOHBI, PpEIICHUE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

Hemerayibl 4 MX cOeIMHEHUS

OOmast xapakrtepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puamyecKkrue CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOTEHOB. XHMMHUYECKHME CBOMCTBA HA MPUMEPE  XJopa
(B3aMMOJENCTBUE C METAJIaMU, HEMETaJJIlaMH, IIeJo4aMu). XJIOPOBOJIOPOA.
ComnsiHass KMCIIOTA, XMMHUYECKUE CBOICTBa, MOJydYeHHE, NpuUMeHeHue. JlelcTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHMW3M 4YEJlOBEKAa. Ba)kHeWline XJIOpHUIbl U UX
Hax0>XJICHUE B MIPUPOJIE.

OO6mas xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIEe cTerneHu okucieHus. CTpoeHue U (pu3MUecKue CBOWMCTBA
MPOCTHIX BEHIECTB — KUCJIOPOJIa U CePbl. AJJIOTPOMHbIE MOAU(PUKAIIMK KUCIOPOaa
U cepbl. XumMuyeckue coiicTBa cepbl. CepoBOJOpPOA, CTpoeHUe, (puznyeckue u



XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (QU3WYECKHME U XUMHUYECKHME CBOMcCTBa (oOmue Kak
MpEeACTaBUTENd Kjacca KHUCIOT U chenuduyeckue). XHUMHUYECKHE pPEeakluu,
JeXallie B OCHOBE IMPOMBIIUIEHHOIO CHOco0a MOJIyYeHHs] CEPHOM KHCIIOTBHI.
[Ipumenenue cepHoii KucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKkus Ha
cyibdar-uon. HaxoxneHnue cepbl U €€ COeNMHEHMM B Mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeAbl COCIUHEHUSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAILCHUS.

OOmast xapakrtepucTuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPHUPOJE,
¢bu3nyeckre U XumMuuecke cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUaK, €ro
(u3HYecKre 1 XUMUYECKHE CBOMCTBA, MOJy4YeHUE U npuMeHeHne. Colu aMMOHMS,
ux QU3nUecKre U XUMUYECKUE CBOICTBa, mpuMeHeHune. KauecTBeHHas peakius Ha
MOHBl aMMOHHMS. A30THasg KHUCIOTa, €€ MojydeHue, PU3NYEeCKUue U XUMUYECKUE
CBOMCTBa (0OIlIME Kak TMpeJCTaBUTENS KJacca KHUCIOT U clelu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSL B KauyeCTBE MHHEpaIbHBIX
yaoOpeHuil. XuMHUYeCKOe 3arpsi3sHEHHE OKPY KaIOIIel Cpe/ibl COeTMHEHUSIMH a30Ta
(KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3/ayXa, MOYBBl U BoAoéMoB). docdop,
ajuioTponHeie Mojudukanuu gocdopa, puznueckue M XUMHYECKHUE CBOMCTRBA.
Oxkcug docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKUE CBOWCTBA,
nosryderue. Mcnons3oBanue GocdaroB B Ka4eCTBE MUHEPAIBHBIX Y00OPEHUH.

O6mas xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHUS.  YIIEepoA,  aUIOTPOIHBIE
MOAM(PUKALMK, PACHPOCTPAaHEHUE B MpUpPOAe, (U3UUECKUE U XHUMHUYECKHE
cBoiicTBa. Ancop6mus. KpyroBopot yriepoaa B mpupojae. Okcunbl yriaepojaa, ux
¢u3nueckue W XUMUYECKHE CBOWCTBa, JCHCTBME HA JKHUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHUE. DKOJOTMYeCKue MpoOJIEMBbl, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a rino0anbHOrO NOTEIVIEHUS KIUMarta, MapPHUKOBBIN
s dexr. YrompHas KuciaoTa B €€ colid, uX (pU3NUecKue U XUMHUYECKHUE CBOMCTRA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35HCTBE.

[lepBoHayasibHbIE IOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TAHOJ, TTIUIEPUH, YKCYCHAas KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Ta3, HeDTh),
NPOIYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOOTMYECKH BaXKHBIX BELIECTBAX: JKHUpaX, Oeykax, yriaeBoaax — U ux
pojii B OKM3HM UeJoBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTMHEHUN.



KpemHuuii, ero ¢usnueckne ¥ XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMmeHeHnue. CoenuHeHus KpemHust B mnpupoje. OOmue mnpencraBieHus 00
okcunie kpemaus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAaHHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne cTpouTeIbHbIE MaTepHallbl: KEpaMUKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIIO/ICHUE TTPU3HAKOB
UX TMPOTEKAaHUS, OMNBITHI, OTpaxkaromue (HU3NYECKUEe W XUMHUYECKHE CBOWCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HaKOMJIEHWE ¢ oOpaslaMu XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Mpolecca OO0YyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, POBEJECHUE KAYECTBEHHON peaklMM Ha Cyab(hat-
MOH W HaOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB aMMHakKa, IPOBEJACHHE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdhaT-uoH U U3yYCHHE NMPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3Yy4YCHHE Mozenen
KPUCTANIMYECKUX pEHIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YyTIEM U
YCTPONCTBOM MPOTUBOras3a, MojJydyeHHue, COOMpaHue, pacro3HaBaHUEe U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelme HeMeTallIbl U UX COETUHEHUS.

MeTa/iibl U MX COeTMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtaiuinueckasi 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 W MPOMBIITICHHOCTH.



[Ilenouynble MeTaiuibl: MoyiokeHHe B [lepnoaudeckom CUCTEME XUMHYECKHUX
sanemenToB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHHUE B MPUPOJIE.
dusnyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTtpusa U Kayus). OKCUabl U
TUAPOKCHUABI HATpusd MW Kanusa. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COCIMHCHUU.

[IlenoyHO3EeMENbHBIE METAUIBI MAarHU W KaJIbIMWA: TOJIO)KEHUE B
[Tepuomnueckon cucreMe xumuueckux dneMeHToB [[. M. MenneneeBa, ctpoeHue
WX aTOMOB, HaX0XJAEHUE B Npupoje. PU3nuecKkne 1 XMMHYECKHE CBOMCTBA MarHus
W Kanplms. BaxHeilimue coeauHeHHWs Kaibliusd (OKCHA, THAPOKCHUI, COJIN).
JKECTKOCTBH BOJIBI M CLIOCOOBI €€ YCTpaHEeHUS.

AJroMHUHUN: T0JIO)KeHUE B [lepnoanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxoxaeHue B npupoxae. dusmueckue u
XUMHUYECKHE CBOMCTBA alMFOMHHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMUHUS.

Kenezo: monoxenue B [lepnoandyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupoae. Ddusnueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME C oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NUYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pe3yJbTAaTOB KOPPO3UH  METAIIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUCOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIbI, TPOLECCA TOPEHHUS KEJNE3a B KUCIOPOJIE
(BOBMOXHO  MCIIOJIb30BAHME  BHUJEOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
KAQUEeCTBEHHBIX PEAaKIIMi HA MOHBI: MAarHWs, KaJbIUs, aJlOMUHMS, IIUHKA, Keje3a
(IT) u xenesza (III), mequ (II), HabnrogeHNE U OMUCAaHUE MPOLECCOB OKPALIMBAHUS
IJJAaMEHH MOHAMU HATpusl, Kalusg ¢ KaJlblUs (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBaHNE aM(POTEPHBIX CBOKMCTB THAPOKCHAA ATFOMHHUS
U TUJPOKCHUAA IMHKA, PEIICHNE SKCTIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Baxueiime
METAJIJIBI U UX COCTUHEHUS.

XumMus ¥ OKPYKAKOIIAA Cpea

BemectBa m Marepuanbl B ITOBCEIHEBHOM »XHU3HM YeEJIOBEKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momorns npu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHUE OKpYKawIleh cpeabl (MpeaenbHas J0mycTUMas
KOHIIEHTpalus BeulecTs, nainee — [1JIK). Ponb XuMuu B pelieHUH 3KOJIOTHUYECKUX
poOJieM.



Xumuueckuil IKcnepumenm:

u3ydeHue oO0pa3lioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIE
MaTepHuabl).

Meswcnpeomemmnule ceasu

Peanuzanus MeXnpeIMETHBIX CBsI3ed IMpPU U3YYEHUH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS 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, TUMOTE3a, 3aKOH,
TEeOpUs, aHalu3, CHUHTE3, KIacCUPUKalUs, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMaAPHUKOBHIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznka: marepus, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsj, MPOBOJIHHKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEI0, OO0bEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3 b, COJHIIE.

buonorusi: ¢dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHHEPATIbHBIE
ya00peHus, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIC BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAaeMble, TOILJIUBO, 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
JuexkTpoHHbIe (HUGpoBbIE) 00pa3oBaTeIbHbIE
N HauMeHnoBanue KosnuecTBO YacoB pecypcbl
o
o/ pa3nesioB U TeM
MPOrpamMMbl Beero KounTtpoabHbie IIpakTuyeckue
padoThI padoTsbI
Paszgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHS
XUMHS — BaKHaS
00J1aCcThb
bubmuoteka I{OK https://m.edsoo.ru/7f41837¢
1.1 €CTECTBO3HAHUSI U 5 2
N https://www.yaklass.ru/testwork ?from=menu
MPAKTUYECKOU
NeATeIIbHOCTH Ye0BeKa
bubnuotexa [{OK https://m.edsoo.ru/7f41837¢
https://www.yaklass.ru/testwork?from=menu
12 BemectBa n 15 1 https://vandex.ru/search/?clid=2437487-19 text=
' XUMHUYECKHE PEAKIIUU %D1%80%D0%B5%D1%88%D1%83+%D0%BE
%D0%B3%D1%8D+%D1%85%D0%B8%D0%BC
%D0%B8%D1%8F 1r=44
Htoro no pazneny 20

Pa3nes 2. Baxkneiimme npeacTaBuTe/Id He

OPraHnvYeCKUX BCIIECCTB

Bosnyx. Kucnopos.

bubmuoteka I{OK https:/m.edsoo.ru/7f41837¢

2.1 6
TTonstue 06 oxcumax https://www.yaklass.ru/testwork ?from=menu
27 Bonopona. [Tousarue o g 1 bubnmoreka [{OK https://m.edsoo.ru/7f41837¢
’ KHMCJIOTaX M COJISIX https://www.yaklass.ru/testwork?from=menu
23 Bona. PactBopsl. 5 1 1 bubnuoreka L{OK https:/m.edsoo.ru/7f41837¢

[Mousrue 00

https://www.yaklass.ru/testwork?from=menu




OCHOBAHMHAX

bubnuoteka [{OK https://m.edsoo.ru/7f41837¢

0 https://www.yaklass.ru/testwork?from=menu
CHOBHEIE KJIACCEHI :
https://vandex.ru/search/?clid=2437487-19 text=

2.4 HEOPraHUYECKUX 11 1 1
8 94D1%80%D0%B5%D1%88%D1%83+%D0%BE
COCHMHCHIH %D0%B3%D1%8D+%D1%85%D0%B8%D0%BC
9%D0%B8%D1%8F Ir=44
Wroro no pazneny 30

Paznen 3. Ilepnoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I, . MenaesieeBa. CTpoeHne aTOMOB. XHMHYECKast
cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUH

Hepronnyeckuii 3aK0H bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢

u [lepuoanyeckas https://www.yaklass.ru/testwork ?from=menu

31 CHUCTEMAa XUMHUYECCKUX 7 https://yandex.ru/search/?clid=2437487-19 text=
aneMmenToB J. W. %D1%80%D0%B5%D1%88%D1%83+%D0%BE
MenneneeBa. CtpoeHue %D0%B3%D1%8D+%D1%85%D0%B8%D0%BC
aToma %D0%B8%D1%8F 1r=44

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢

XUMHYECKaASA CBA3b. https://www.yaklass.ru/testwork?from=menu

39 OKUCIUTENBHO- g 1 https://yandex.ru/search/?clid=2437487-19 text=
' BOCCTaHOBUTEIBHBIE %D1%80%D0%B5%D1%88%D1%83+%D0%BE
peaxImn %D0%B3%D1%8D+%D1%85%D0%B8%D0%BC
%D0%B8%D1%8F 1r=44
Uroro no pazgeny 15 bubnuoreka L{OK https:/m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bu6nuoreka LIOK https:/m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO
- 68 4 5

YACOB I10 ITPOT'PAMME




9 KJIACC

JIeKTpOoHHBIe (HH(POBLIe) 00pa3oBaTeIbHbIC

HauMeHOBaAHHE KoangecTBO 4acoB pecypcebl
o/ pa3aesioB U TeM
NporpamMmbl KoHTposbHbie [MpakTHyeckne
1 porP Bcero P P
padoTsbI padoTsbI
Pa3znea 1. BemecTBo U XUMHYECKHE PeaKIul
[ToBTOpEeHUE N
11 yriry0JieHne 3HaHU 5 | bubnmoreka [{OK https://m.edsoo.ru/7f41a636
' OCHOBHBIX Pa3/eioB https://www.yaklass.ru/testwork ?from=menu
Kypca 8 Kiacca
bubnmoreka [{OK https://m.edsoo.ru/7f41a636
. 9 —
OCHOBHEIC https.//WWW.yaklass.ru/test\fvork. from=menu
1.2 SAKOHOMEDHOCTH 4 https://yandex.ru/search/?clid=2437487-19 text=
' p . %D1%80%D0%B5%D1%88%D1%83+%D0%BE
XHMITICCIIX peaKtin %D0%B3%D1%8D+%D1%85%D0%B8%D0%BC
%D0%B8%D1%8F 1r=44
DNEeKTPOIUTUYECKAS
13 JIACCOIHAITHUS. 2 1 1 bubmuoreka [{OK https:/m.edsoo.ru/7f41a636
' XHUMHUUYECKHUE PEAKLUU B https://www.yaklass.ru/testwork?from=menu
pacTBopax
Hroro no pazneny 17

Pa3gen 2. HeMeTa/JIBI M X CO€IHHEHUS

OO61as xapakTepucTUKa
bu6mmoreka LIOK https://m.edsoo.ru/7f41a636

https://www.yaklass.ru/testwork?from=menu

2.1 XUMHUYECKHUX DIIEMEHTOB 4 1

VIIA-rpynnsl. ["asorenst

2.2 | OOmas xapakTepuCTHKa 6 bubnnorexa [HOK https://m.edsoo.ru/7f41a636




XUMHUYECKHUX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé€
COETUHEHHUSI

https://www.yaklass.ru/testwork ?from=menu

OO6mras xapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB

bu6mmoreka LIOK https://m.edsoo.ru/7f41a636

2.3 VA- LA 7
PYHIIBL. A30T, https://www.yaklass.ru/testwork?from=menu
dbocdop n ux
COCTUHEHUA
O61mast xapaKTepHCTHKA bubnuoreka [{OK https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/testwork?from=menu
XUMHUYECKUX IIIEMEHTOB -
24 IVA-rpymsL YIsepon i ] https://vandex.ru/search/?clid=2437487-19 text=
' PYIIbL. FTIEp %D 1%80%D0%B5%D1%88%D1%83+%D0%BE
KPCMHII 1 X %D0%B3%D1%8D+%D1%85%D0%B8%D0%BC
COCIMHCHIA %D0%B8%D1%8F 1r=44
Hroro no pazneny 25

Pa3gen 3. MeTa/JIbI M X COCAUHEHUSA

3.1

OO0mue cBolicTBa
METAILIOB

bubmuoreka [{OK https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/testwork?from=menu
https://vandex.ru/search/?clid=2437487-19 text=
%D1%80%D0%B5%D1%88%D1%83+%D0%BE
%D0%B3%D1%8D+%D1%85%D0%B8%D0%BC
%D0%B8%D1%8F 1r=44

3.2

Bakueiinie Metamisl 1
HUX COCIUHEHUS

16

bu6numoreka LIOK https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/testwork?from=menu
https://yandex.ru/search/?clid=2437487-19 text=
%D1%80%D0%B5%D1%88%D1%83+%D0%BE
%D0%B3%D1%8D+%D1%85%D0%B8%D0%BC
%D0%B8%D1%8F 1r=44




Uroro no pazaeny 20

Paznen 4. Xumus u oxkpykammas cpeaa

41 BemectBa u maTepuanst 3 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
' B )KM3HU YE€JIOBEKA https://www.yaklass.ru/testwork?from=menu
Wroro no pazneny 3
PeszepBHoe Bpems 3 bubnmnoreka [{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68 4 .

YACOB I10 [TIPOT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Kosn4yecTBo yacos JJIeKTPOHHbIE
Ne nupposbie
Tema ypoka Kontpoasnsbie | IlpakTtuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
IIpenmer xumun. Poiis XUMHUHU B JKU3HHU YEIOBEKA bubmorexa LIOK
1 peAt ) ) 1 https://m.edsoo.ru/ff0d210c
Tema u BemiecTBa
SIKiacc
2 ITouarue o MeToIax MO3HAHUA B XUMHUU 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227¢
[TpaxkTuueckas padota Ne 1 «IIpaBuna paGotsl B
3 J1ab0opaTopuy U MPUEMBI 00panieHus ¢ 1ad0paTOPHBIM 1 1 bubmorexa LIOK
parTop P patll patop https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM»
Yucreie BemecTsa U cmecu. CriocoObI pa3aeiieHus bubmorexa LIOK
4 . HI ' paA 1 https://m.edsoo.ru/ff0d26ca
cMmeceit
SIKnacc
5 [TpaxkTuueckas paborta Ne 2 «Paznenenue cmeceit (Ha | | bubmmoreka [{JOK
pUMepe OYNCTKHU MTOBAPEHHON COJIN)» https://m.edsoo.ru/ff0d28c8
bubmuoreka [JOK
6 A 1
TOMBLH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) | bubnuotexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CII0KHEIE BEIIECTBA 1 bubmmorexa LOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIpHOE YUCHUE 1 bubmmorexa TIOK
YIUIpHOE Y hitps://m.edsoo.ru/ff0d2d50
3aK0H MMOCTOSHCTBA COCTAaBa BEIIECTB. XUMUUECKAs
but6moreka [{OK
10 dbopmyna. BaaeHTHOCTh aTOMOB XUMHUYECKUX 1

JJICMCHTOB

https://m.edsoo.ru/ff0d2eae

11

OrtHocuTenbHasa atoMHasg Macca. OTHOCUTEIbHAS
MOJICKYJIIpHAst Macca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d323¢




bu6mmoreka [JOK

12 MaccoBast 105151 XUMHYECKOT0 3JIEMEHTA B COEAMHEHUH httos://m.edsoo.ru/fR0d350c
13 KonuuecTtBo BeniectBa. Mosb. MosnsipHas macca E;I(SSJ:I;II?::;(;ES/I;O 45230
14 DOu3nUeCcKUe U XUMUYECKHE SBIICHUS. XMHUYSCKas bubmuoreka [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBusl MPOTEKAHUS XUMUYECKUX bubmmoreka [{JOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MacChl BEILIECTB. XUMHUYECKHE bubmuoreka LIOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncienus KoaM4uecTBa, MacChl BEIIECTBA MO bubmuoreka [JOK
YPaBHEHUSIM XUMUYECKUX PEAKLINN https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUeCKUX peakiuii (COeTuHEeHMs, bu6mmoteka [JOK
pa3noKeHus, 3aMeIIeHUsI, 00MEeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — y4€HBIN-IHIUKIIONECIUCT. bubnuoreka [{IOK
O000111eHrEe U cucTeMaTh3alus 3HaAHUI https://m.edsoo0.ru/ff0d40c4
20 KonTponbHas pabota Nel no teme «Bemiectsa u bubnuoreka [{IOK
XAMUYECKHAE PEAKIU) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech ra3oB. CoctaB Bo3nyxa. Kucmopon bu6mmoreka [{JOK
— 3JIEMEHT U TIpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
” ®du3nueckre 1 XUMUUYECKHE CBOICTBA KUCIOpOa bu6mmoreka [{JOK
(peakmuu oxkucienus, roperue). [louarue 06 okcumax https://m.edsoo.ru/ff0d4614
” CriocoOslI MONTy4eHUsT KUCTIOpOo/ia B 1a00paTOpuu U bu6nuoreka [{JOK
IIPOMBILUIEHHOCTU. [IpuMenenue kuciopoaa https://m.edsoo.ru/ff0d497a
TemnoBoi 3 PeKT XUMUIECKON peaKIiu, TOHIATHE O
24 TEPMOXUMHUYECKOM YPaBHEHUH, FK30- U bubamorexa [IOK
https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEaKLUAX
)5 TomnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHue bubnuoreka [{IOK
BO3]TyXa, CIIOCOOBI €ro MPeI0TBpaICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpaxTrueckas pabota Ne 3 o reme «llonyuyenue u bubnuoreka LIOK
cobupaHue KUCIOPOa, U3yUCHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — »sneMeHT u mpocToe BEIIecTBO. bubnmoreka [JOK




Haxoxnenue B mpupoie

https://m.edsoo.ru/ff0d4dd0

®dusnyueckre 1 XMMUYECKHE CBOMCTBA BOJIOPO/Ia.

bu6mmoreka [JOK

28
[Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 II
OATHE © ICHEROTAX 1 COIBIX https://m.edsoo.ru/f0d50d2
bu6mmoreka [IOK
30 C 0 0
110co0bI OJTyYeHUs BOJIOPOAa B Jaboparopuun hits://m.edsoo. ru/f0d4dd0
31 [Ipaktrueckas padota Ne 4 o teme «lIlomydenne u bu6mmoreka [{JOK
cobupaHre BOJOPOa, U3yUYeHHE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
bu6mmoreka [JOK
32 M i1 00BE .3 A
OJIAPHEIH ODBEM Ta30B. SAROH ABOTAZPO https://m.edsoo.ru/ff0d542¢
13 Brraucnenus 00bEMa, KoJIMuecTBa BEIIeCTBa ra3a 1Mo bubnuoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY BEILECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 00bEMOB ra3oB 10 YPAaBHEHUIO PEAKITUU bu6muoreka [{JOK
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIICHUH Ta30B https://m.edsoo.ru/ff0d5708
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI bubmmorexa IJOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [JOK
36 CocraB ocHoBanuii. [1o e 00 aTopa
Tap OCHOBAMHH T HHAHKaTopax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. HaceleHHbIE U
37 HEHACBI epHHLIe paCTBO bl. MaccoBas 10715 BEECTBA bubmmorexa I[JOK
= p PPL- A - https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[Ipaktuyeckas padora Ne 5 mo teme «lIIpurotoBienue
38 ACTBOPOB C ONPEEIEHHON MaccoBOM oyei bubmmorexa I[JOK
P p" PeA A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEILIECTBA»
19 Konrponbnas padora Ne2 o teme «Kucnopo. bu6nuoreka IIOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuipl: cocTaB, Kaccu(pUKaIys, HOMEHKIaTypa bubmmorexa I[JOK
AR ’ e, P https://m.edsoo.ru/ff0d664e
41 [TonyuyeHnue u XMMHUYECKHE CBOMCTBA KUCIIOTHBIX, bu6nuoreka [{IOK
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
bubnuoreka [{JOK
42 OcHoBaHHs: COCTaB, KJIaccu(UKaINI, HOMEHKIIATypa nonmorexa 11

https://m.edsoo.ru/ff0d67ca




bu6mmoreka [JOK

43 ITonyyenne 1 XUMHUYECKHE CBOIICTBA OCHOBAHUM
y https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxaiys, HOMEHKIATypa bubmmorexa TIOK
) ’ 1o, M https://m.edsoo.ru/ff0dfee2
45 Tlonydenue nu XuMu4eckue CBOMCTBA KUCIIOT bubmmorexa IIOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIOCOOBI TIOTyUYEeHHUS, bu6mmoreka [JOK
XHUMHYECKHUE CBOUCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 337a4 110 TeMe «OCHOBHEIE bubmmorexa I1OK
P a . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCTUHEHUI»
48 ['eneTnueckas cBsI3b MEXKIY KiaccaMHu bubmuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0600I11IeHIE U CUCTEMATH3alIU 3HAHUI
B I https://m.edsoo.ru/00ad9cb2
50 KonTponbhas pabota Ne3 o teme "OCHOBHBIE KJIaCChI bubnuoreka [IOK
HEOPraHUYECKUX COCTUHEHUM" https://m.edsoo.ru/00ad9ela
51 [TepBbIie MOMBITKH KIACCH(PUKAIIMN XUMHUECKIX bu6moreka [JOK
aneMeHTOB. [IoHATHE 0 Tpynnax CXOMHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
5 [lepnoauueckuii 3axoH u Ilepuoanueckas cucrtema bubnuoreka LIOK
XuMu4yeckux ayiemeHToB 1. . Menaeneena https://m.edsoo.ru/00ada52¢
53 Ilepunoapl, rpyImbl, IOATPYIIIE bubmorexa [IOK
PHOAEL, TPY » OATPY https://m.edsoo.ru/00ada52¢
bubmuoreka [JOK
54 Ctpoenne atomMoB. COCTaB aTOMHBIX siiep. M30TOMbI
P s1eP https://m.edsoo.ru/00ada342
55 CtpoeHue 2JIEeKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB bu6mmoreka [JOK
[Tepuonnueckoit cucremsl [l. 1. Menaeneena https://m.edsoo.ru/00ada6bbc
XapaKkTepucTruKa XUMHUECKOTO 3JIEMEHTA IO €ro
56 nojnoxenuto B [lepuoguueckoit cucreme . U bubmorexa [OK
pHOA T https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauueckoro 3aKoHa sl pa3BUTHS
. bu6mmoreka [JOK
57 Hayku U npaktuku. /. . MenneneeB — y4y€Hblii,

neaaror U rpaxJ1aHnuH

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




58 DIEeKTPOOTPHUIIATETFHOCTh ATOMOB XUMHUYECKUX ) bubnuoteka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 onnas xumiaeckas CBAsk I https://m.edsoo.ru/00adac34
60 KoBanenTtHas moisipHasg XuMH4eckas CBI3b 1 bubmmorexa TTOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHast XUMUUYECKas CBI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 1
Crenens, oxkucieHms https://m.edsoo.ru/00adae28
63 OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE PEAKIINU 1 Eubmiorexa HOK
peaxh https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKUCIUTEIN U BOCCTAHOBUTEIU 1 hitps://m.edsoo ru/00adb076
65 Kontponbhas pabota Ne4 no reme «CtpoeHue aroma. | bubnuoreka LIOK
XUMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
66 O06o01IeHre U cucTeMaTU3alus 3HaHUH K UTOTOBOMY 1 bu6mmoteka [JOK
TECTY. https://m.edsoo.ru/00adb33c
bu6mmoreka [JOK
J4! 7 . 1
67 TOTOBBIM TECT MO KYpCy XUMHHU § Kilacca hitos://m.edsoo. ru/00ad9eh?
. bubmmoreka [{JOK
68 Nrorosslii ypok. AHaiu3 omuOoK TecTa. 1 htps://m._edsoo ru/F0d61 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIIACC

KosanuyectBo yacos DJIEeKTPOHHBIE
Ne uudposbie
Tema ypoka KonTpoabHbl MpakTnueckune
n/n Bcero o0pa3oBaTeJIbHbIE
e padoThl padoThbI
pecypcsbl
| [lepunonnueckwii 3akoH. [lepnonnueckas cucrema 1 bu6mmoreka [JOK
XUMu4YecKux 3jemMeHToB 1. Y. Menneneena https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB | bu6mmoreka [JOK
XAMUYECKHUX 3JIEMEHTOB TIEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adbbbb
3 Knaccudukanmst 1 HOMEHKIaTypa HEOPraHUIECKUX | bu6mmoteka [IOK
BELIECTB https://m.edsoo.ru/00adb7e2
4 Byl XMMUYECKOW CBSA3U U TUIIBI KPUCTAIUIMYECKUX 1 bu6mmoreka [IOK
pEeLETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel no reme «IloBropenue u
5 yriyOJIeHHe 3HAaHUH OCHOBHBIX pa3iesioB Kypca 8 1 1
KJ1acca»
6 Knaccudukanus XuMHUYECKUX peakiuil 1o 1 bu6mmoreka [JOK
pa3IuyHbIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsTHE O CKOPOCTH XMMHUECKON pPEAKIIMH. | bubmuoreka LIOK
[ToHsiTHE O TOMOTE€HHBIX U F€TEPOrE€HHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[TonsaTre 0 xuMHuueckoM paBHOBecuH. DaKTOPHI,
8 BJIMSIOLINE Ha CKOPOCTh XUMUYECKON PEAKIIUU U 1 buomorexa LIOK
P p https://m.edsoo.ru/00adc28c
MOJIO’KEHUE XUMUYECKOTO PAaBHOBECHS
9 OKHCIUTENHEHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adcade
10 Teopus 2IEKTPOIIUTUYECKON TUCCOLUALINY. 1 bubnuoreka LIOK
CubHBIC U CJTA0BIC AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHMS peakuui 1 bubnuoreka LIOK




https://m.edsoo.ru/00add448

XMMHYECKHUE CBOMCTBA KUCJIOT U OCHOBAHUH B

12 CBETE MPECTAaBICHUN 00 dNEKTPOTUTHUECKOM bubmmorexa [JOK
peat p https://m.edsoo.ru/00add5d8
JUCCOITHAITTU
XUMHUYECKUE CBOWCTBA COJIEN B CBETE
13 MPEICTaBICHUN 00 ANEKTPOIUTHIECKON Bubmmorexa [IOK
p p https://m.edsoo.ru/00add8b2
JUCCOIMAIITN
14 [TonsiTue o ruapoause coneit Bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O06o01IeHre u crucTeMaTu3alus 3HaHu i
t H https://m.edsoo.ru/00addd12
16 [Ipaktudeckas padora Ne 1. «Pemenune bu6nuoreka LIOK
OKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KoHnTtponbHas padora Ne2 o teme
17 «DNEKTPOJUTHYECKAS TUCCOLUalUsl. XUMUYECKUE Bubmmorexa [JOK
p a HHALHL. https://m.edsoo.ru/00addecO
pEeaklMH B pacTBOpax»
18 OO61mas xapakTepuCcTHKa rajJoreHOB. XUMUYECKHe bubnuorexa [JOK
CBOMCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. ComnsiHasi KUCIIOTa, XUMAYECKUE bu6mmoreka [JOK
CBOMCTBA, MTOJIyYEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Ipaxtuyeckas padora Ne 2 mo teme «llomyduenue bubnuoreka [IOK
COJISTHOM KHUCJIOTBI, U3YUYECHHE €€ CBOKCTBY https://m.edsoo.ru/00ade348
71 Brpruucnenus 1o ypaBHeHUSIM XUMUYECKUX bu6nuoreka [IOK
peaKIuii, eCJIM O/IMH U3 peareHTOB JaH B U30bITKe https://m.edsoo.ru/00ade488
bu6moreka [IOK
22 06 VIA-
1ast XapaKTepUCTUKA JIIEMEHTOB TPYIIIIbI hitps:/m_edsoo ru/00ade6Aa
AnnotponHbsle Monupukanuu cepbl. Haxoxaenue
N . bu6mmoreka [IOK
23 Cepbl U €€ COEIMHEHMI B Ipupoje. XUMUYECKUE

CBOMCTBA CEphI

https://m.edsoo.ru/00ade64a




24 CepoBoaopoi, cTpoeHue, Gu3nIecKue u bubnmoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
75 Oxkcunsl cepol. CepHas KuCIoTa, GU3HYECKUE U bubmuorexa [JOK
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKIUH, JIEIKAIUE B OCHOBE
%6 HPOMBIIIJIEHHOTO CI10c00a MOJyYeHUsl CepHON bubnuoreka [JOK
KHCJIOThl. XUMHUYECKOE 3arpsA3HEHUE OKPYIKaOIIEH https://m.edsoo.ru/00adec8a
CpeJlbl COEIMHEHUSMU CEPBI
7 Brrunciienre MaccoBoi 1011 BbIXOAa MPOIYKTa bubmuoreka [IOK
peakunu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 3JIEMEHTOB V A-TpyMIIbI.
28 A3oT, pactipocTpaHeHHUE B IPUPO/IE, GU3HUESCKUE U bubmorexa [IOK
» pactip pv PHpOZE, https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
’9 AmMHak, ero pu3nUecKrue 1 XMMUYECKHe CBOMCTBA, bubnuoreka LIOK
MOJTYYEHHUE U IPUMEHEHNE https://m.edsoo.ru/00adf004
30 [IpaxTuyeckas padora Ne 3 mo teme «llomyduenue bu6muoreka LIOK
aMMHaKa, U3y4EeHHUE €ro CBOUCTB https://m.edsoo.ru/00adf180
31 A30THast KUCI0Ta, €€ GU3NIECKUE U XUMUYECKHE bu6nuoreka [IOK
CBOICTBA https://m.edso0o.ru/00adf306
Hcnonb3oBaHWE HUTPATOB U COJIEH aMMOHHUS B
1 KaueCcTBE MUHEPATBHBIX YI0OpEeHUN. XUMHUUYECKOE bubnuorexa [JOK
3arpsi3HEHUE OKPY KAIOIIEeH Cpelibl COeTMHEHUSIMU https://m.edsoo.ru/00adf518
azora
®dochop. Okcun hocdopa (V) u pochopras
33 KHCIIOTa, (U3HUECKHEe M XUMUUYECKHE CBOMCTBA bubmmorexa [JOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyYeHue
Hcnonp3oBanue GochaToB B KauecTBE
. bubmuoreka [JOK
34 MUHEpaJIbHBIX YIOOpeHUN. 3arpsi3HEHNE

PUPOHOM cpensl pochaTamu

https://m.edsoo.ru/00adfc20




Yrnepon, pacnpocTpaHEHUE B IPUPOJIE,

bu6mmoreka [JOK

35 N
du3nYecCKue M XUMUIECKHE CBOHCTBA https://m.edsoo.ru/00adfd9¢c
Oxkcupsl yraepoaa, ux Gu3nveckre U XUMHIECKUe
N bubnuoreka [JOK
36 CBOICTBa. DKONIOTHYECKHE MPOOIEMbI, CBS3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaom yriepoaa (IV)
37 YronbHas KACIOTa U €€ CONU bubmorexa [OK
https://m.edsoo.ru/00ac006¢
[IpaxTtuyeckas padora Ne 4 o teme "Ilomxydenue
bubmuoreka [JOK
38 yriekucioro raza. Kauecrsennas peakuus Ha
| https://m.edsoo.ru/00ac027¢
KapOOHAT-MOH
19 [TepBoHayabHBIE TOHATHS 00 OPraHUYECKUX bubnuoreka [JOK
BELLECTBAX KaK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054¢
40 Kpemunii u ero coequHeHus bubmmorexa LOK
p https://m.edsoo.ru/00ac080a
[TpakTtruueckast padota Ne 5. Pemnienne
41 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxkHelmue bubmorexa [IOK
p https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHHUS
4 Kontponbhas pabota Ne3 no teme «BaxHeiimue bubnuoreka [JOK
HEMETAJJIbI U UX COCAUHCHU https://m.edsoo.ru/00ae0el8
OO0mas XxapakTeprucTUKa XUMHUECKUX IJIEMEHTOB —
43 MeTauI0B. MeTaaandecKkas CBSI3b U METaJlIndeCcKast bu6mmoreka [JOK
KpucTayummueckas pemeérka. dusndyeckrne cBOWCTBA https://m.edsoo.ru/00ael103e
METaJIIOB
44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuoreka [JOK
DNEKTPOXUMHUYECKUN Psil HAIIPSDKEHUH METalIoB https://m.edsoo.ru/00ael156
O6mue crioco6b! mony4yeHust MeTauioB. CIUTaBbl.
45 Briuucnenus no ypaBHEHUSIM XUMHUYECKHUX bubmuoreka [JOK

pEaKIuid, €CIIU OJUH U3 PEareHTOB COIEPKUT
npuMecu

https://m.edsoo.ru/00ael156




bu6mmoreka [JOK

46 IT
OHATHE O KOPPOSHH METAILIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47
[lenourpie MeTaib! https://m.edsoo.ru/00ae14b2
48 Oxcuabl ¥ TUAPOKCUALI HATPUS U KaJIUs bubmorexa TIOK
g AP a p https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMeNbHBIE METAIIIBI — KaJIbIIUA U MarHui bubmorexa TIOK
H https://m.edsoo.ru/00ae15e8
50 Baxueiime coeTMHEHUS KaIbIIHs bubmorexa TIOK
s t https://m.edsoo.ru/00ac15e8
51 O0o001IeHNEe U CHCTEMAaTH3allisl 3HAHUH
N N but6mmoreka [IOK
52 KécTtrocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS httes://m.edsoo.ru/00ae 1886
53 [Tpaxtrueckas padota Ne 6 mo Teme "XKécTkocTh bu6nuoreka [IOK
BOJIBI M METO/IbI €€ yCTpAaHEHUS" https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
54 A i
JTEOMUHIH https://m.edsoo.ru/00aelc64
55 AmdotepHble CBOICTBA OKCHA U THIPOKCHIA Bubmmorexa LIOK
p A P A https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso
. https://m.edsoo.ru/00ae1d86
57 Oxkcupl, Tuipokcubl u conu xkenesa (II) u xenesa bu6muoteka [IOK
(I1I) https://m.edsoo.ru/00ae35e6
58 O0o001IeHNEe U CHCTEMAaTH3allisl 3HAHUH
[Ipaktruueckast padota Ne 7. Pemenne
59 9KCIEPUMEHTANIBHBIX 3a4a4 I10 TeMe «BakHelume bubmorexa TIOK
p A https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COSTMHCHUS
60 Brruncnenus o ypaBHeHHSIM XUMHYECKUX bubnuoreka [IOK

peaKHHﬁ, CCJIM OIMH U3 pCarcHTOB AdH B H30BITKE

https://m.edsoo.ru/00ael1750




HJIN COACPKUT NPUMCECH. Brrunciaenus MaccoBoi
A0JIK BbIXO/Ja MPOAYKTa pCaKIInn

61 O06o01IeHre u crucTeMaTu3alus 3HaHu i 1
6 KonTtponbHas padora Ne4 o teme «Bakuerme 1
METaJIJIbl U UX COETMHEHUS
63 BemectBa 1 maTepuainbl B TOBCEAHEBHOM KH3HU | bu6mmoreka [JOK
YeJIoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHNUE OKPYIKAOIIEN CPEIbl 1 bubmmorexa [OK
p Py - pes https://m.edsoo.ru/00ae4270
65 Ponp xumun B pemieHnr SKOJIOTHISCKUAX TTPOOIeM 1 brbmorexa [IOK
P P https://m.edsoo.ru/00ae4270
O060011IeHNE U CUCTEMATU3AIIUS 3HAHUI. bu6mmoreka [JOK
66 1
[ToaroToBKa K UTOrOBOMY TECTY. https://m.edsoo.ru/00ae0d0a
. bubmuoreka [JOK
67 NTtoroselil TECT 10 KypCcy XMMHUHU 9 Kiiacca. 1 htps://m_edsoo.r/00adb33c
. bu6mmoreka [IOK
68 HToroBsiii ypok. AHanu3 OmMUOOK TecTa. | httos://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







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

» Xumus, 8 knacce/ Kysaenosa H.E., Tutosa .M., I'apa H.H., Axunonepnoe
obmectBo «M3naTensctBO «IIpocBeiienne»
» Xumus, 9 knacc/, Kysznenora H.E., Tutora .M., I'apa H.H. AxunronepHoe

obmectBo «M3naTenscTBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJISA
NudopmanmoHHbIi pecypcesbl:

Xumus 8 knace_ Kysnenosa H.E. u np 2012 -256c¢.

Xumus 9 xknace  Kysnenosa H.E. u np 2012 -265c.

Xumus. 8 k. Tectel. Hacts 1 Kum E.IT 2011 -64c.

Xumus. 8 k1. Tector. Yacts 2 Kum E.IT 2011 -64c.00THMKOB 00pa3oBaHus:

Xumus 8 knace  Kysnenosa H.E, TuroBa .M. u np 2005 -220c.

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET
Marepubhttps://www.yaklass.ru/testwork ?from=menuarnbr

https://yandex.ru/search/?clid=2437487-19 text=
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