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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMHUHM Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs COCTaBJIEHA Ha

OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHON MpPOTPaMMBbI
OCHOBHOTO 0011ero oopa3oBanus, npenacrapieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboueld MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIICHIIMH MPENoaaBaHus
yuyeOHOro mpenMera «XuMmus» B 00pa3oBaTelbHbIX oOpranuzanusix Poccuiickoit
®denepanum.
[IporpaMMa mo xumuM Ja€T TMpeACTaBIEHUE O IeNsAX, oOmel crpaTerud oOydeHwus,
BOCITUTAHUS M Pa3BUTHUSL OOYHAIOIINXCS CPEACTBAMHU YUEOHOTO MpEeaMeTa, YCTaHABIUBAET
o0s3aTeNIbHOE TMPEJAMETHOE COJEepkKaHUE, MpeaycMaTpUBAeT paclpelesieHue €ro Io
KJlaccaM M CTPYKTYpUPOBAHUE MO pa3jesiaM U TeMaM MPOrpamMMbl M0 XUMUH, OMPEAEIISET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTHKU COAEPKAHUS, PEKOMEHIYEMYIO
MOCJIEI0BATEIBHOCTh U3YUEHUSI XUMUU C YUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSA3E€H, JIOTMKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaromuxcs,
onpeneNsieT BO3MOXKHOCTH TMpeAMeTa g peanu3aluu TpeOOBaHMM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOW 0OO0Opa3oBaTEIbHOM NPOrpaMMbl HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHMs, a TaKxke TpeOOBaHUN K pe3yjbTaTaM OOy4YeHMs XUMHUH Ha ypOBHE IeNiei
U3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHOM J1€ATEIbHOCTH
00y4Jaronierocs o OCBOCHUIO Y4eOHOTO COJEPIKaAHMUS.

3HaHUe XMMUU CITY>KUT OCHOBOM /1711 (pOPMUPOBAHUSI MUPOBO33PEHUS 00yUaI0IIEerocs,
€ro NpPEeACTaBICHUH O MaTepuaJbHOM €IMHCTBE MHpA, BaXHYK pPOJb HUIPaIOT
(dopMupyemble XuMHUEH IPEICTaBICHUS O B3aUMOIIPEBPALIEHUSIX SHEPTUU U 00 SBOIOINH
BELIECTB B MPUPOJIE, O MYTAX PEIICHUS TI00aIbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHUS
YeJIOBEUECTBA — ChIPHEBOM, IHEPreTUUECKOM, MUIIEBON U IKOJOTHYECKON 0€30MacHOCTH,
poOJieM 3paBOOXPAHEHHUS.

N3yuenne xumunn:

CHOCOOCTBYET peanu3aliiii BO3MOXHOCTEH JIsl caMOpa3BUTUS U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (()OPMUPOBAHKME MBIILIEHUS U TBOPUYECKUX CIIOCOOHOCTEN O0y4YaromIMXCs,
HAaBBIKOB HMX CaMOCTOATENbHONM Yy4eOHOM JE€ATEIbHOCTH, JKCIEPUMEHTAIbHBIX H
UCCIIEJIOBATEIIbCKUX YMEHMM, HEOOXOAMMBIX KakK B TOBCEIHEBHOW JKHU3HHM, TaK U B
npo¢eCCHOHATILHON IeATeIbHOCTH;

3HAKOMHUT CO CHelu(pUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI 1EJIOCTHOIO
B3IJIsiJa HA E€IUHCTBO MPHUPOJALI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTallOM B
(GopMUpPOBaHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIIHUXCS;

CHocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAy4YHBIM
3HaHUSAM, K TMPUPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJIaJl B DKOJIOTMYECKOE OOpa3OBaHUE
o0yyarommxcs.



JlanHpie HampaBlieHUs B OOyYE€HHH XUMHUU O0O0ECNEeUMBAIOTCS  CHElU(UKOM
coliepKaHusl yueOHOro MpenMeTa, KOTOPbIN SBISETCS MEJaroru4ecky aganTUpPOBAHHBIM
OoTpakeHueM 0a30BOIM HAYKU XMMHH HA ONPEAEIEHHOM JTarne €€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOT'O O0OIIEr0 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOCHHE
O0OyYaroIMMUCSl CHCTEMbl TIEPBOHAYATBHBIX TOHSATHH XUMHUH, OCHOB HEOPTaHUYECKOU
XUMHUH U HEKOTOPBIX OT/IEIbHBIX 3HAUUMBIX MTOHATUN OPraHUYECKOU XUMHH.

CtpykTypa coAepkaHus NpOrpaMMbl IO XUMHUU C(HOPMUPOBAHA Ha OCHOBE
CHUCTEMHOI0 noaxoJa K €€ nzyuennto. CoiepaHnue CKIaAbIBACTCA U3 CUCTEMBI IOHATUN O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI NOHATUI 0 XUMUYECKOM peakuuu. O0e 3tu
CHCTEMBI CTPYKTYPHO OPraHU30BaHbI 10 IPUHLIUITY [TOCIEI0BATEIBHOIO PA3BUTUS 3HAHUH
Ha OCHOBE TEOPETUYECKHX MPEICTABICHUI PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepunonnueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— IpEeJICTaBICHUN 00 AIEKTPOIUTUYECKOMN AUCCOLIMAIIUY BEIIECTB B paCTBOpaXx.

Teopernueckrue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU MOJYYEHHBIX U
OCMBICTIEHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYyromy,
BBITIOJNTHSS (DYHKIIMHA OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHSI 1 BO3MOXKHOCTEH
MIPAKTUYECKOTO MPUMEHEHUS U TIOJIYUYCHUS N3y4aEMbIX BEIIECTB.

OcBoeHue nporpaMMbl MO0 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O
XMMHUYECKON COCTABJISIOIICH HAYYHOW KapTUHBI MUpA B JIOTHKE €€ CUCTEMHOW IPUPOJBIL,
LIEHHOCTHOI'0 OTHOWLIEHUSI K HAYYHOMY 3HAHMIO M METOJaM ITO3HAHUA B Hayke. M3yueHue
XUMUU MPOUCXOUT C MPUBJICYCHUEM 3HAHUN M3 PaHEe M3YUYEHHBIX yUYeOHBIX MPEIMETOB:
«Oxpyxaromnii Mmup», «bronorus. 5—7 knacce» u «duznka. 7 Kinacc.

[Ipu u3yueHnr XuMHUH IPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON HAYKH
KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKOM JEATEIHbHOCTH YEJIOBEKA U KaK
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajadya y4eOHOro IpeIMeTa COCTOUT B
(bOopMHUPOBAHNY CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIIHMX (DAKTOB, OHSTHIA, 3aKOHOB
U TEOPETUYECKUX TOJIOKEHHM, TOCTYIMHBIX 0000IIEHNH MUPOBO33PEHYECKOTO XapaKTepa,
A3bIKa HAyKH, B MPUOOIIEHUH K HAyYHBIM METOJaM MO3HAHHUS MPU U3YyUYEHUU BEIIECTB U
XUMUYECKUX peakiuii, B GOpMUPOBAHMU W Pa3BUTUMU TMO3HABATEIBHBIX YMEHUN U HX
NPUMEHEHUN B Y4YeOHO-TIO3HABATENBbHOM M Y4eOHO-HCCIEIOBATEIBCKON AESITeTbHOCTH,
OCBOEHUU MpaBUiI 0€30MaCHOr0 0OpaIeHHsI C BEUIECTBAMH B IIOBCEHEBHON XKU3HU.

[Ipu n3yyeHnn XuMHUK1 Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus BaXKHOE 3HAUCHHE
npuoOpesd Takue 1eu, Kak:

— (OpMHpPOBaHHE MHTEJUIEKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMO00pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEIBHOMY  TPUHATUIO  PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIpaBJIeHHOCTh O0YyYEHHUs HAa CUCTEMATUYECKOE TPUOOIICHIE 00YyHarOIINXCS
K CaMOCTOSITEJIbHOM TO3HABAaTENbHOM JEATEIBHOCTH, HAay4YHbIM METOJaM ITO3HAHMS,
(GOpMHPYIOLIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;



— o0ecreyeHue YCIOBUHM, CMOCOOCTBYIONIUX MPUOOPETEHUI0 O00YYarOIUMUCS
OTBITa PAa3HOOOPA3HOW IEATEIHHOCTH, MO3HAHUS W CaMOTIO3HAHMS, KIFOUEBHIX HABHIKOB
(KJTFOYEBBIX KOMIIETEHITNH), UMCIOIINX YHHUBEPCATbLHOEC 3HAYCHHUE JJIA PA3TMYHBIX BHUIOB
NeSITENHHOCTH;

— (QopmupoBanue o00meH (YHKIMOHATBLHOM U  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHCJIE€ YMEHHUI OOBSICHATH U OIEHUBATH SIBJIICHUS OKPY>KAOIIEro MHPA,
UCIIOJIb3Ysl 3HAHUS W OIBIT, MOJYUYEHHBIC MPH H3YUYCHUU XUMHH, MPUMEHATh UX IPH
peIIeHUH MPoOJIeM B MIOBCETHEBHOW KU3HHA U TPYIOBOU EATEILHOCTH;

— ¢opMupOBaHUE y 00YUAIOIMUXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS
[IEHHOCTH XHMHYECKUX 3HAHUM i1 BBIPAOOTKH DKOJOTHYECKU IIeJIeCO00pPa3HOTO
NIOBENICHUSI B OBITY W TPYJIOBOU NEATEIHHOCTH B IEJISAX COXPAHEHHS CBOETO 3/I0POBbS U
OKPYJKaroIIEH IPUPOJHOU CPELBI;

— pa3BUTHE MOTHUBALlUU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO H
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIIOBEUECKHX I[EHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOdUIIs U HAMPABJICHHOCTH JAJIbHEHUIIIET0 00yUYEHUSI.

OO1mee 9nciio 9acoB, OTBEACHHBIX JJIS M3YUYCHHs] XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi, coctapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefien0), B 9 kiacce
— 68 JacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC
IlepBoHaYaILHbIE XUMUYECKUE TOHATHS

[Ipeamet xumuu. Posb XuMuK B )KU3HU Y€IIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemectBa. PU3NUECKHUE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE
BeliecTB. [loHsATHE O METOAaX TTO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI U MOJNEKYJIbl. XUMUYECKHUE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
Xumnueckas ¢popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BemlecTB. OTHOCUTENbHAs aTOMHAasi Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAsA Macca. MaccoBast 10yl XUMHYECKOT0 SJIEMEHTA B COCIMHEHNH.
KomnuectBo BemecrBa. Mosnb. MossipHast macca. B3auMocBsi3p KOJIM4€ECTBA,
MacChl M YMCJIa CTPYKTYPHBIX €IUHHUII BemecTBa. Pacuérel mo hopmynam
XUMUYECKUX COCTMHEHUH.

DU3NYECKNE U XUMUYECKUE SIBIICHUSL. XUMUYECKas peakius U €€ MPU3HaKH.
3aKOH COXpaHEHMs MacChl BEeIIECTB. XUMHUecKre ypaBHeHus. Kiiaccudukanus
XUMUYECKUX peaKkuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuit IKcnepumenm:
3HAKOMCTBO C XUMHUYECKOMU MOCYJI0H, MpaBUjiaMu paboThI B J1a0OPATOPUH U
npuémamu oOpalieHus ¢ J1abopaTOpHbBIM 000PYI0BAHUEM, U3YUEHHUE U ONUCAHUE
(bu3HYeCKUX CBOWCTB 00Pa3I[0B HEOPTraHUYECKUX BEIIECTB, HAOIIOICHHE
dusnueckux (MaBjIeHUE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE,
KUIIEHUE U KOHJICHCAIUS BOJIbl) U XUMUYECKHUX (TOPEHHE CBEYH, TPOKATMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICUCTBUE MEJIa C KHCIIOTOW) SIBIICHUM, HAOIIOACHUE U
OMMUCAHUE NMPU3HAKOB MPOTEKAHUSI XUMUYECKHUX PEaKInil (pa3ioKeHue caxapa,
B3aMMOJCHCTBHE CEPHON KUCIOTHI C XJIOPUIOM Oapus, pa3noKeHHe THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoieiCTBUE kele3a ¢ pacTBopoM coiu meau (II),
U3Yy4YEHHUE CIIOCOOOB pa3/iesIEHNs CMECE: C MOMOIIbI0 MAarHUTa, (PUIBTPOBAHUE,
BBITIApMBaHUE, JUCTUILISIUS, XpoMaTorpadus, MPOBEICHUE OUYUCTKU MTOBAPEHHON
COJIM, HAOJIIO/ICHHE U ONTUCAHUE PE3YJIbTaTOB MTPOBEICHHUS OIbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAcCChl, CO3aHUE MOJEIEN MOJIEKY
(IrapocTepKHEBbBIX ).

Baxueimue npeacTaBuTe M HEOPraHUYeCKNX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 3eMeHT 1 mpocToe
BemecTBO. Haxoxkaenne Kuciopo/ia B mpupoje, Gu3nieckue 1 XuMUYECKUE
cBoiicTBa (peakiuu ropenust). Oxcunsl. [Ipumenenue kucnopoa. CriocoObt
MOJIYYCHHS KUCJIOPO/Ia B TA0OPATOPUH U TTPOMBIIIUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoae. O30H — atoTponHas MOAU(PUKAIIHS KUCIOPOIa.
TemnoBoii 3¢ (heKT XUMUUECKON pPeaKIiK, TEPMOXUMHYECKHUE YPAaBHEHUS, K30~ U
SHIOTEPMHUYECKHUE PEAKINH. TOIIIMBO: yroib U METAH. 3arps3HEHUE BO3/1yXa,
YCWJIEHHE MAPHUKOBOI0 3(pdekra, pazpylieHue 030HOBOTO CJIOSI.



Bonopon — anemeHT u ipoctoe Beuectso. Haxoxnenue Bogopoaa B
npupoze, puznyeckue U XUMUIECKHUe CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI
nonydeHus. Kuciorsl u conu.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl 10 XUMUYECKUM YPaBHEHUSM.
dusnueckne cBOMCTBA BOABI. Bona kak pactsopurens. PactBopsl. Haceinenubie u
HEHACBIIIEHHBIE PaCTBOPBI. PacCTBOPUMOCTH BEIIECTB B BoAE. MaccoBast 104
BEILIECTBA B PACTBOpPE. XMMHUYECKHE CBOWCTBA BOAbI. OCHOBaHHUs. Posib pacTBOpOB
B IIPUPOJIEC U B KU3HU YellOBeKa. KpyroBopoT BoAbI B IPUPOAE. 3arpsi3HEHUE
NpUPOAHBIX BOA. OXpaHa U OUYUCTKA MPUPOIHBIX BOJI.

Knaccuduxanust Heopranuueckux coenuHenuit. Oxcuanl. Knaccudukanms
OKCHUJIOB: coJjieoOpasyroiine (0OCHOBHbIE, KUCIOTHbIE, aM(OTepHbIE) U
HecolieoOpasyromue. Homenkiarypa okcuioB. @u3nyeckre 1 XuMUYECKUE
CBOKCTBA OKCUJIOB. [lomydeHne okcuaoB.

OcnoBanus. Knaccudukaius ocHoBaHUH: MIENTOYH U HEPACTBOPUMBIE
ocHoBaHuA. HomeHnknarypa ocHoBanui. Ou3zndeckre 1 XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [loryyeHrne ocCHOBaHUM.

Kucnoter. Knmaccudukanus kucnor. Homenknarypa kucinot. ®uzndeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psax aktuBHOCTH MeTamoB H. H. bekerosa.
[lonydenue KuCIoOT.

Comn. Homenknarypa conei. ®Uu3ndeckue 1 XMMHYECKHE CBOWCTBA COJICH.
[Tonmyyenue coiei.

I'eneTnueckas CBsI3b MEXKIY KIACCAMU HEOPTaHMYECKUX COCAUHEHU.

Xumuueckuii IKCnepumenm:

KAUuE€CTBEHHOE ONPEACIICHUE COIEPKAHUS KUCIIOPO/Ia B BO3AyX€, MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHUE U U3YUEHHE CBOMCTB KUCIOPOAa, HaOII0IeHUE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHUS U
peKpalieHus rTopeHus (moxapa), 03HaKoOMJIEHHE ¢ 00pa3liaMi OKCHJIOB U
OTMKCaHUe UX CBOMCTB, MOJIy4eHHE, COOMpaHKEe, paClIO3HABAHNUE U N3YUYCHUE
CBOMCTB BOJI0po/Jia (ropeHune), B3auMoAecTBre Bogopoa ¢ okcuaoM meau (1)
(BO3MOKHO MCITOJIb30BAHUE BUICOMATEPHUATIOB), HAOI0IeHHE 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIIETIOBaHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBICHUE PACTBOPOB C ONPEAECIEHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3AUMOJECHCTBUAE BOABI C METAJIIIAMU
(HaTpueM U KaJbIIMeM) (BO3MOKHO MCIIOIL30BaHUE BUICOMATEPHUAIIOB),
UCCIIeIOBaHUE 00pa3lloB HEOPraHUUECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOII0/ICHNE U3MEHEHUSI OKPACKU WHMKATOPOB B paCTBOPAX KUCIIOT U IIET0YECH,
u3ydyeHue Bzaumojierictus okcuaa meau (I1) ¢ pactBopom cepHOM KUCTOTHI,
KHCJIOT C METAJIJIAMHU, PEAKIIUN HEUTpaIu3aluu, NOJIy4YeHUE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHUE OJHOTO METaJljIa APYTUM U3 pacTBOPA COJIU, PEIICHUE
DKCIEPUMEHTAIIBHBIX 3314 110 TeMe « BaKHENIINe Ki1acChl HEOPraHUYECKUX
COCMHECHUI.

Iepuoanueckuii 3akoH u [lepuoanyeckas cucreMa XMMHYECKHX
sjemeHTOB /I. U. MenpaesieeBa. CTpoeHne aToMOB. XUMHYECKAs CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU



[TepBbie MOMBITKY KiIacCUPUKAUA XUMUYECKUX 3JIeMEHTOB. [ToHsTHE O
rpyImnax CXOAHBIX 3JIEMEHTOB (ILETOYHBIE U IIETOYHO3EMENbHBIE METAILIIBI,
raJIOTeHbI, UHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIE OKCHIBI
U TUAPOKCUJIBI.

[Tepnonnueckuii 3akoH. [lepuoauueckas cucremMa XuMHYECKUX 3JIEMEHTOB
. 1. Menneneesa. KopoTkornepuoaHas 1 JIIMHHOIIEPUOAHAS (POPMBI
[Tepnoanueckoit cucrembl xumuueckux 3neMeHToB . . Menneneesa. [lepronasl
Y rpynnbl. QU3NYECKUN CMBICH HOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U
TPYMIIBI 3JIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX SAep. M30TONBI. DNEKTPOHBI.
CtpoeHue 3eKTpOHHBIX 000104eK aTOMOB NEPBBIX 20 XUMUYECKUX 3JIEMEHTOB
[Tepuoanueckon cucremsl 1. . MenneneeBa. XapakTepUCTUKA XUMHAYECKOTO
3JIEMEHTA M0 ero nonoxeHur B [lepuognueckon cucreme /. . Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUSI PAINyCa aTOMOB XUMHYECKUX AJIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.
3nauenue [lepuoauueckoro 3akona u [lepuoanueckoil CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB JUIS Pa3BUTUA HAyKu U npakTuku. /1. I. Mennenees — yu€nbiii u
rpa)KJaHMH.

Xumuyeckas cBa3b. KoBaneHTHas (MoisipHasi ¥ HETOJSPHAs ) CBSI3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenenb okucnenns. OKMCIUTENbHO-BOCCTAHOBUTEINbHBIE peakiuu. [Iporecchl
OKHCJIEHHUS M BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:
u3ydeHue o0pa3loB BEIECTB METAJUIOB U HEMETAJUIOB, B3aUMO/ICHCTBUE
IUAPOKCHUA [IUHKA C pACTBOPAMH KHUCJIOT U LIEJIOYEN, TPOBEJECHUE OIIBITOB,
WUTFOCTPUPYIOLIUX TPUMEPBI OKUCITUTETBHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mesxcnpeomemmuvie cea3u

Peanuzanust MmexxnpeaAMETHBIX CBS3EH NMPU U3YUEHUH XMMHH B 8 KJlacce
OCYIIECTBIISIETCS YePe3 MCTOIB30BAHME KaK OOINX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSTUMN, SABJISIIOIIUXCA CUCTEMHBIMU JJIS1 OT/ICJIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecCTBEHHO-HAYYHbIC MMOHATHS: HAYYHBIN (akT, TUIoTesa, Teopusl,
3aKOH, aHaJIU3, CHHTE3, KJIacCU(pUKaIUs, TIEPUOIMYHOCTD, HAOII0/ICHHE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: MaTepus, aTOM, JJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIH]I,
U30TOIIbl, PAIMOAKTUBHOCTD, MOJIEKYJIA, AIIEKTPUUECKUH 3apsl, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, PU3NYeCKue BEIMYUHBI, TUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTIOPOJIHI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.



9 KIIACC
IloBTOpEeHUe U 00001IeHNE CBeIeHUIT 0 KYpCY 8 Kiacca (6 yacoB)

bunapnabie coemunenns. OKCHUIBI coJe00pa3yronue u HECOJIeo0pasyoIue.
lunpoxcunel: ocHoBaHus, aM(OTEpHBIE THAPOKCHIIBI, KHCJIOPOJICOJIEpAKAIIUE
KuCIoThl. CpeiHue, KUCible, OCHOBHBIE U KOMILUIEKCHBIE cosin. O000IIeHNEe CBEICHUI
0 xuMmudeckux peakiusax.Kimaccupukanusa XUMHYECKUX PEAKIUN MO pa3IudHbIM
MpU3HAKaM: COCTaBY U YKCITy PEarupyrommx 1 o0pa3yroluxcsi BEMIECTB, TEIIOBOMY
a3 dekTy, 00paTUMOCTU, UBMEHEHHUIO CTETICHEN OKHUCIICHUS 2JIEMEHTOB, 00Pa3yIOIINX
pearupyomiue BeleCTBa,  arperaTHOMY COCTOSIHUIO pEarupyrolux BEIIECTB,
UCIIOIb30BaHUI0 KaTanu3zaTopa. [loHATHE O CKOPOCTM XHUMHYECKOH peakilvu.
@aKTOpBbl, BIMSIOIINE HA CKOPOCTh XMMHUYECKUX PEAKLUUN: MPUPOAA PEarupyromux
BEILIECTB, UX KOHUEHTpalHs, TeMIEpaTypa, IJIOMaJAb CONPUKOCHOBEHHUS, HAIUYHE
karaim3aropa. Karanus.

Lemoncmpayuu  :O3HAKOMIIEHHE C KOJUIEKUUSMHU METANIOB U HEMETAJIOB.
O3HakOMJIEHHE C KOJUIEKLIHMSIMU OKCHUJIOB, KUCIOT M COJieil. 3aBUCUMOCTh CKOPOCTH
XUMHYECKOIN peakiuu OT MPUPOAbl PEArupPYyIOMIUX BEUIECTB. 3aBUCUMOCTh CKOPOCTHU
XUMUYECKON peakiuu OT KOHILIEHTPAIlMM PEarupyromux BElIECTB.  3aBUCUMOCTh
CKOPOCTH XHMHUYECKOW peaklMy OT IUIOMAAU COMPUKOCHOBEHHSI PEarupyronmx
BEILIECTB («KUMSIIUN CIION»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakiuu OT
TEMIIEPATYPhl pearupyroiux BelecTB.

Jlabopamophvie onvimul B3aumopaeiicTBUe aMMHaka W XJOPOBOJOPO/JA.
Peaknust  Heirpanuzauuu.  HaOmonenuwe — temnoBoro  addexra  peakuuu
HelTpanuzauu. Bzaumoaeiicteue cepHoit kuciaotsl ¢ okcuaom Meau(Il). Pasnoxkenue
NEPOKCHAA BOAOPOJA C IMOMOIIbIO KaTaja3bl KapTodens.3aBUCUMOCTh CKOPOCTH
XUMUYECKOW peakuuu OT MPHUPOAbl pEearupyrolux BELIECTB Ha MNPHUMEPE
B3aMMOJICUCTBHS PacTBOPOB THOCYIb(haTa HAaTpus uXJopuaa Oapus, THOCybdara
HATpUs U COISTHON KHUCIIOTHI.

XuMHUYecKe peakiiMi B PAaCTBOPAX JIEeKTPOJIUTOB

[ToratTne 00  SIEKTPOIUTHYECKOM  JUCCOIHUAIMH.  DJNCKTPOJHMTHI |
HEAJIEKTPOIUTH.. MeXaHU3M JTUCCOLMAIUN AIEKTPOJIUTOB C PA3TUYHBIM XapaKTEPOM
cBsi3u. CreneHb  BIEKTpOIUTHYECKOW auccorumanuu. CunbHble U cladbie
ANEKTPOAUTE. (OCHOBHBIE TOJIOXKEHUSI TEOPHUHU AIEKTPOJIUTHYECKONU TUCCOLMAIUU.
Knaccudpukanuss moHoB u ux cBoWcTBa. KuCHIOTBI, OCHOBaHMST M COJIM Kak
anekTponuThl. X kimaccudukanus v aucconuaius. OOume XuMUYECKUE CBOWCTBA
KHUCJIOT: U3BMEHEHUE OKPACKU UHIMKATOPOB, B3aUMOJICUCTBHE C METAJJIAMH, OKCHIaMHU
U TUAPOKCHJAMHU METaUIOB M COJISIMU. MOJIEKYJISIpHbIE U WOHHBIE (TOJIHBIE M
COKpaIIEHHBIC) YpaBHEHUS PEAKIIUA. XUMUYECKHUI CMBIC]T COKPAIICHHBIX YPaBHCHUI.
VYcioBusi NpOTEKAHUS pEeaKIMi MEXKAY JIEKTPOJIUTAMHU 10 KOHIA. Ps akTUBHOCTH
MeTasoB. OOImMe XUMUYECKHE CBOMCTBA IIEJIOUEH: B3aUMOJACHCTBUE C KMCIOTAMHU,
OKCHJIaMH HEMETaJuIoB, cojsiMu. OOIIMe XMMHUYECKHE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAHHM: B3aMMOJCHCTBHE C KHCIOTaMH, paslIoKeHHEe Npu HarpeBanuu. OOIme
XAMHUYECKUE CBOMCTBA CPEAHUX COJICH: B3aUMOJICHCTBHE C KUCIOTAMU, IIEIOYaAMH,
COJISIMHM M MeTaJUTaMu. B3anmoAencTBrE KUCIIBIX COJIEN CO MIeouaMu. | uaponns kak
0OMEHHOE B3aUMOJIEHCTBHE COJIel ¢ BOJIOM. [ MAPOIN3 COMM CUIBHOTO OCHOBAaHUS U



cnaboil KuciaoTel. ['maponu3 comm c¢inaboro  OCHOBaHWUS W CHUJIBHOW KHCIIOTHI.
Bonopoansiii nmokazatens(pH). CBolicTBa KUCIOT, OCHOBaHHM, OKCHJIOB U COJIEH B
CBETE TEOPHUU FIEKTPOIUTUUECKON TUCCOLUALINY U PEICTABICHUNA 00 OKUCIUTEIHHO
BOCCTAHOBHUTEJIBHBIX PEAKLUSX.

Hemoncmpayuu  :  HMcnelTaHme  BemlecTB M HMX  PAacTBOPOB  HA
ANEKTPONPOBOIHOCTh. 3aBUCUMOCTb 3JIEKTPOIPOBOJIHOCTH YKCYCHOM KHUCIOTBHI OT
KOHLEHTpaL1H. JIBUKEHUE OKpAIIeHHBIX HOHOB B AJIEKTPUYECKOM MOJE.

Onpenenenue xapakTepa cpelibl B paCTBOpPax COJEH.

Jlabopamophvie onvimei: Jlucconmanus ciadbIX 3JEKTPOJIMTOB Ha MpUMEpe
YKCYCHOM KUCJIOTHI. I3MEHEHME OKPACKU MHIUKATOPOB B KUCIOTHOM cpene. Peakius
HEWTpaIu3aluy pacTBOpa MIEIOYY PA3IUIHBIMU KucaoTamu. [lonydeHne ruipokcuaa
menu(Il) m ero B3amMmopeilCTBHE C Pa3IUYHBIMU KHUCIOTaMHU. B3aumoneiictBue
CWIBHBIX KHCIOT ¢ okcuaoM menu(ll). BsaumonelicTBue KHUCIOT C MeETaUIaMH.
KauectBennas peakuus Ha kapooHat-uoH. [lomydeHue CTyIHS KPEMHUEBON KUCIIOTHI.
KauectBenHass peakiuss Ha XJIOpUA- WU Cylbdar-uoHbl. V3MeHeHHE OKpacKu
VHJINKAaTOPOB B LIEJIOYHOM cpeae. B3aumopnencTBre mEno4Yen ¢ YIiIeKUCIbIM Ta30M.
KauecTBennas peakuust Ha kaTuoH aMMmonus. [lTonydenue runpokcuna meau(Il) u ero
pasnoxxkenne. B3aumopeiictBue kapOoHaToB ¢ kucioramu.llomyuenue ruapokcua
xeneza(lll). B3zaumoneiictBue xene3a ¢ pactBopom cyibpara meau(1l).
Ilpakmuueckue pabomer :PellleHHE HAKCHEPUMEHTANIbHBIX 3a7a4 10 TeMe
«INEKTPOIUTUYECKAS TUCCOLUAALUSD.

HeMmeTaJnibl U MX COeITMHEHUS

CrpoeHne aTOMOB HEMETAIJIOB U UX IOJOKEHUE B MEPUOIUYECKON CUCTEME.
Psn snexrpoorpuniarensHocTu. Kpucranimyeckre pemeTkl HEMETAIOB — MPOCTBIX
BeniecTB. Pusnueckue CcBoMCTBa HemeTayioB. OOIIMEe XMMHYECKHE CBOMCTBA
HEMETAJIJIOB: OKUCIIUTEIBHBIE U BOCCTAHOBUTEIBHBIE. ['allOreHbl, CTPOCHHUE X ATOMOB
u MoJiekyl. dusnueckue M XHMHYECKHE CBOWCTBA TajOr€HOB. 3aKOHOMEPHOCTH
WU3MEHEHHUs CBOWCTB raJJOT€HOB B 3aBUCHUMOCTH OT MX IOJIOKEHUS B IIEPUOIUUECKON
cucreMme. HaxoxzaeHue rajoreHoB B NPUPOAE M KX IMOJy4YeHHE. bromormueckoe
3HAQYEHUE U IPUMEHEHHUE TaJIOreHOB. ['aloreHoBoIOpOIbl U COOTBETCTBYIOIIUE UM
KHUCJIOTBI: TUIABUKOBAsA, COJIsiHAsA, OPOMOBOJOPOAHAS, MOJTOBOAOPOAHAS. I"aoreHupl.
KauecTBeHHBIE peakMy Ha rajoOreHUI-uoHbI. [IpumMeHeHne coeTMHEHNI TaIOrEHOB.
O6mas xapakrepuctuka 3nemMeHToB VIA-rpynnsl. Cepa B npupojen e¢ NnojiydeHue.
AnnoTtpornHbie MOIU(PHUKALKU CEPBI M UX CBOMCTBA. XMMUYECKUE CBOWCTBA CEPHI U €€
npumeHeHue. CepoBOIOPOJ: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMUYECKUE
CBOMCTBa, moiyudeHue W 3HaueHwe. CepoBopoponHas kuciora. Cynbduiubl U ux
3Hauenue. Jlromunodopsl. Oxcun cepbi(IV), cepHucTas KUCIOTa, CYJIb(UTHI.
KauectBennas peakiusi Ha cyibhur-uodH. Oxcua cepwi(VI), cepHas Kuciora,
cynbdatsl. Kpucramnoruaparel. CepHasi KUCIOTa KaK CUIBHBIN 251eKTpoauT. CBOHCTBA
pa30aBIEHHON CEpHOM KHUCIOTHl KaK THUMUYHOW KHUCIOTHI: B3aUMOJCHCTBUE C
MeTaJlJIaMH, OCHOBHBIMHU M aM()OTEPHBIMH OKCUAAMU, OCHOBAaHUSAMH U aM(pOTEPHBIMU
rugpokcunaMu, comsmu. KadecTBeHHas peakuus Ha cyibpar-uoH. OOmias
XapaKTEPUCTHKA 3JIEMEHTOB VA-rpynnbl. A30T, CTPOEHHE €ro aroMa M MOJIEKYJIBI.
PuU3NYECKNEe U XUMHAYECKUE CBOMCTBA U NMPUMEHEHNE a30Ta. A30T B NPUPOJAE U €TI0



Oouosjoruyeckas pojb. AMMHAK, CTPOEGHHE MOJIEKYJIbl W (U3MUECKHE CBOWCTBA.
AMMuayHas BOJA, HAIaTBIPHBIA COUPT, TUIpPAT amMmuaka. JOHOpHO-aKLIeNTOPHBIN
MeXaHU3M OOpa30BaHUs CBS3U B KATHOHE aMMOHUsS. BocCTaHOBUTENbHBIC CBOMCTBA
ammuaka. Conu aMMOHHMS UM UX npuMmeHeHue. KauecTBeHHasi peakuus Ha KaTHOH
amMoHUs. OKCHIIBI a30Ta: HECOJICOOPA3YIONIME W KUCIOTHBIE. A30THCTast KUCIOTa H
HUTPUTHI. A30THas KHCJIOTA, €¢ mojiydeHue u cBoiictea. Hurpartel. @ocdop, ctpoenue
atoma u amnorponus. Pocuael.dochun. Oxcun docdopa(V) u docdopHas
(oprodochopnas) kucimora. Docharel. OOmIas xapakrepucTuka 3jemMeHTOB [VA-
TPYIIbl; OCOOCHHOCTH CTPOCHHUS aTOMOB, MPOCTHIX BEHIECTB M COCIUHCHUI B
3aBUCHUMOCTH OT TIOJIO)KEHUSI DJIEMEHTOB B IMEPUOIUYECKONU CHUCTEME. YTJEPO/I.
AmnnorponHble MoAudUKanMH: anma3, Tpadur. AMOpdHBIA yriaepoa: caxa,
AKTUBHUPOBAHHBIA  yTOJIb. AncopOuus. XuMHUYECKHe CBOMCTBa  yrjiepoja.
Kokcoxumuueckoe mnpousBojacTBO H ero mpoaykuusa. Kapoumel. 27 Oxcua
yraepoga(ll): crpoenue momnekynsl, moiayudenue u cpoiictBa. Oxcun yraepona(IV):
CTPOCHHUE MOJIEKYJIbI, TOJIyYEHUE M CBOWCTBA. YToybHas KuciioTa. Collln yroiabHOM
KHUCIIOTBI: KapOOHAThl H THAPOKApOOHATHI. TexHWYecKas U TMHIIeBas Ccoja.
Opranuyeckass Xxumus. YTJIEBOJAOPOJbl. MeTaH, 3TaH M MNPOINAH KaK MpeAesibHbIC
(HACBIIIEHHBIE)  YTIEBOJOPOJbI. OTWJIEH M alETWICH KaK HenpeAesbHbIC
(HeHachIlIeHHbIE) yriaeBoAopoasl.  CTpykTypHble (opMyisl BemiecTB. ['openue
YIJIEBOJIOPOIOB. Peakiuu aeruapupoBaHus MpeaeiabHbIX YriIeBOAOpOoA0B. CHUPTHL.
OTWIOBBIA CIHUPT, €ro MOJy4eHUe, NMPUMEHEHHE U (U3UOJIOTHYECKOe IeHCTBHE.
TpexaToOMHBIN CIUPT TIIMIIEPUH. YKCYCHAsI KUCIOTA KaK MPEACTaBUTENIb KapOOHOBBIX
kucioT. KpeMHMit: cTpoeHHe aToMa U HaxoxjaeHue B npupoje. CHIMIUABI U CUJIaH.
CgoiictBa kpemuus. Oxcun kpemuusa(IV). KpemnueBas kuciora u e¢  Coiu.
[IpousBoacTBo crekna U ueMeHTa. [IpoAyKuus CHUIMKAaTHON MPOMBIIUIEHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, dhapdop, dasac. Ontuueckoe BoJIOKHO. HemeTas
B mpupoje.@pakimoHHas TEPEroHKa >MKXUIKOTO BO3JAyXa Kak CIoco0 MOTydeHUs
Kuciopoaa, azora u aprona. [lomyuenue docdopa, KpemHus, xjaopa, uoja.
DIIEKTPOJIN3  PaCTBOPOB. [Tonydyenne CcepHOM KHUCIOTBI: CBIPbE, XUMU3M,
TEXHOJIOTUYECKAsl CXeMa, METOJ[ KHUIIAIEro CJO0s, NPHHIMIB TEII00OMeHa,
OpoTUBOTOKAa M UUpKyJsanuu. OneyM.IIpon3BoACTBO amMmuaka: ChIpbE, XUMU3M,
TEXHOJIOTUYECKasi CXeMa.

Jemoncmpayuu : Koimmekuuss HeMmeTamioB.  Mojenn KpHUCTaUTMYECKUX
pPElICTOK HEMETAJUIOB: aTOMHBIE W MOJEKyJspHble. (O30HATOp U MPUHIUIIBI €ro
paboThl. ['opeHre HeMeTaJIOB — MPOCTHIX BEIIECTB: cepbl, Pocdopa, APEBECHOTO
yrii1.00pa3ibl TaJIOreHOB — MPOCTHIX BEHIECTB. B3aumojelicTBUE TajJoreHOB C
MeTasilaMi.  BpITecHeHue xyopa OpoMOM HIJIM HMOJla M3 PAacTBOPOB HX COJEH.
Komnekust npupoaHsix coeauHEHU xjopa. B3anmoneicTBrue cepbl ¢ METallaMu.
I'openue cepsol B kucnopoje. Komnekius cynsdunnbix pyn. KauectBennast peakuus
Ha cynbhua-non.O0ecuBeUnBaHNUE OKPAIICHHBIX TKAaHEW CEPHHUCTBIM Ta30M.
B3auMopeiicTBue KOHIIGHTPUPOBAHHOM CEPHOM KHCIOTBI ¢ Meabto. OOrmue
XMMHUYECKUE CBOWCTBA KHUCJIOT HAa MNpPHUMEpPE YKCYCHOM KHCIOTHL. KauecTBeHHas
peakius Ha MHOTOATOMHBIE CITUPTHI.



Komneknus «OOpasibpl NPUPOIHBIX COeNMHEHMM KpeMHus».Kosmekius crekia,
KepaMUKH, LEMEHTa WU u3Aenud u3 Hux. Koiulekuus npoayKuuMu CUIIMKATHOU
npoMbITuIeHHOCTH. BusieodparmenTsl u ciaiibl «[[pon3BoCTBO CTEKIIA U IIEMEHTAY.
Ilpakmuuecxkue pabomwr :VI3ydeHue CBONCTB CONSHOW KuUCIOTHLU3yueHue
CBOWCTB CEpHOM KHCJIOTHL.  llomyueHne aMmuaka W HM3y4yeHHE €ro CBOWCTB.
[Tonyuyenue yriekucnoro ra3a. KauectBeHHas peakuus Ha KapOOHAT-HOHBI.

MeTasuibl 4 X COCAMHEHM S

[TonmoxeHne MeTaJuIoB B IEPUOANYECKOM CUCTEME XUMHUYECKUX JJIEMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE aTOMOB M KPUCTAJUIOB METAJUIOB. Meraunyeckas CBs3b
U METAUIMYECKAs KpUCTAJIMYecKas pemeTka. PHU3nyeckue CBOMCTBA METaJUIOB:
AJEKTPO- U TEIIONPOBOAHOCTD, OTpaXKAIOMIasi CIOCOOHOCTH, MIIACTUYHOCTh. YepHbIe
U LBETHbIEMETAUIbl. MeTamibl Kak BOCCTAHOBUTEIU. OJIEKTPOXUMHUUYECKUU P
HanpspDKeHUW. B3auMoAelncTBHE METAUIOB C HEMETAJUIAMH, OKCHJIAMHU, KUCIOTaMHU,
comamu. AmomuHoTepmus. 30 OOmas xapakTEepPUCTHKA 3JIEMEHTOB [A-Tpymimbl.
OKcubl ¥ TUAPOKCHUIBI IIETOYHBIX METAJIIOB, UX MTOJIyYE€HHUE, CBOMCTBA, TPUMEHEHHUE.
Baxueimme coiu MIET0YHBIX METAIUIOB, UX 3HAYEHUE B IPUPOJIE U )KU3HU YEIIOBEKA.
O6mass xapaktepuctuka d3yeMeHTOB IIA-rpynmbl. OKCHUIBI W TUIPOKCHUJIBI
HIEJIOYHO3EMENBHBIX ~METAJJIOB, WX MOJYYECHHE, CBOMCTBA MW NPUMEHEHHUE.
Baxueiimme conu 1me09YH03EMENIbHBIX METAIUIOB, UX 3HAYECHUE B MPUPOJIE U KU3ZHU
yenoBeka. KapOoHaTbl W rujipokapOoHaAThl Kalblus. BpemMeHHass W MOCTOSHHAas
HKCECTKOCTh BOJBL. (CrocoObl ycTpaHEHUs BpEeMEHHOW kecTKocTh. CrocoOsbl
YCTPAHEHUS TOCTOSIHHOM KECTKOCTH. CoenvHeHHsT AIOMHHUA B MPUPOJIE.
XuMHuecKkre cBoMcTBa antoMuHUA. OCOOEHHOCTH OKCHIa U THAPOKCH]IA aTIOMHUHMUS
Kak ampOTEepHbIX COeAMHEHHH. BaxkHeine conu amoMUHHS (XJIOPUA, CYIbdar).
OcobenHoctu cTpoeHusi atoma xkene3a. JKenes3o B mpupoze. Baxueilmue pynsl
xenesa. [lomyuenue uyryna u cranu. Oxcuasl ¥ ruapokcunl sxeneza(ll) u (III). Conu
xene3a(ll) u (III). OOHapyxeHue KaTHOHOB jKejie3a B pacTBope. 3HAUYCHHE
coeauHeHuil skene3a. Kopposusi razoBasi (XUMHUECKas) M AJIEKTPOXHUMHUYECKAS.
3ammTa MeTaluioB OT Koppo3uu.Metaimel B npupope. Ilonstue o meramiyprumu.
Ucepnas w uBeTHass wmetamnyprus. [lupomMeraiutyprus, TUAPOMETAILTYpPIHS,
anekTpoMerauryprus. Jlomenuslii mnponecc. Ilepepa®oTka dyryHa B cTajb.
DIIEKTPOIU3 PACIIIABOB.

Jlemoncmpayuu :B3auMoieicTBUE HATPUS, JIATUA U KAUIbLUUSA C BOLOM. ['opeHue
HaTpusi, MarHusi M OKejle3a B KUCIOpoAe. Bcmblllka TEPMUTHOW CMECH.
BzaumopencTBre cMecu MOPOIIKOB CEPBI U HKEJ€3a, [IMHKA U CEPHI.

B3auMopelicTBue ajqrOMUHUSA C KHUCJIOTaMH, IIegodyaMyd M Bogou. Bi3aumopaeincTBue
MKeJe3a U MEAU C XIIOPOM.

Okpacka IJIaMEHU COEIMHEHUSMM IIEJIIOYHbIX MeTaiuioB.  Okpacka IUIaMeHU
COEIMHEHUSAMM ILIEJIOYHO3EMEIIBHBIX METAIUIOB. ['amenne ussectu Boaou. [lonyuenue
AKECTKOM BOJABI B3aUMOJEHCTBUEM YTJEKUCIOr0 Ta3a C M3BECTKOBOM BOJIOM.
YcrpaHeHne BpEMEHHOM J)KECTKOCTH KUIITYSHUEM M JOOaBJICHUEM COJbI. Y CTpaHCHHUE
IIOCTOSTHHOM JKECTKOCTH Ao00aBieHHEeM COAbL.MOHWTBI M NPHUHIOUI KX ACHCTBHS
(Buaeo(dparmenT). Komnexuus MIPUPOIHBIX COEJIMHEHUI AITIOMUHUSL.
BuneodparmenTs! u cnaiinpl «OKCua amoOMHHMS U €ro Moaudukanum». Ilonyyenue



am(pOTepHOro TUAPOKCHAA ATIOMUHHUS W HUCClenoBaHHe ero cBoicTB. Kosnmekuus
«XMMHYECKME WCTOYHMKU TOKa». Pe3ynbTaTel UIMTENBHOIO JKCIEPUMEHTA II0
U3YYEHHUIO KOPPO3UHM CTAJIbHBIX H3ACIHMM B 3aBUCUMOCTH OT YCJIOBHH IIPOLIECCOB.
Boccranosnenue menu u3 okcuaa meau(ll) Bogopomom. BuneodhparmeHTs! u crai st
«IIpousBoacTBO uyryHa u craium».Buneopparments! u cnaiasl «M3aenus u3 yyryHa
u ctainm».BuneopparmenTsl u cnaiinbl «I1Ipon3BoCTBO aTFOMUHUS.

Jlabopamophvie onvimul: B3auMmoJelcTBHE Xelle3a C PacTBOPOM cylibdaTa
meau(Il).ITomyyenne u3BeCTKOBOM BOJABI M ONBITHI C HeW. [lomyueHue TUAPOKCUIOB
xenesa(1l) u (I111).KauecTBeHHbIE peakiiy Ha KaTHOHBI KeJe3a.

lIpakmuueckue pabomui: YKECTKOCTb BOABI U CIOCOOBI €€ YCTpaHEHUS.
Pemenne skcriepuMeHTanbHbIX 33/1a4 110 TeMe «MeTaubn.

XUMHA U OKPYKAKILAA cpeaa

Crpoenune 3emuu: sApO, MaHTHUsS, 3eMHas Kopa, Jurochepa, ruapocdepa,
atMocdepa. Xumuueckuii cocrtaB 3emun. ['opHbie mopoasl. Munepansl. Pymsbi.
Ocanounsie TopHble TOpojbl. [lone3nble uckomnaembie. VICTOUHMKHA XHUMUYECKOTO
3arpsi3HEHHST  OKpyXkaromied cpenbl. [o0anbHBIE IKOJOTHYECKHUE MPOOTIEMBI
YeJIOBEUECTBA: HApPYIICHUE OMOT€OXUMHYECKUX KPYTOBOPOTOB XUMHYECKHUX
3JIEMEHTOB, MOTEIUICHUE KIMMAaTa, KUCJIOTHbIE NOXKIW U Jp. O30HOBBIE IBIPHI.
MexayHapoaHOe COTPYIHHUYECTBO B  OOJIACTH OXpaHbl OKPY’KAOIIEW Cpelbl OT
XUMHYECKOT0 3arpsI3HEHUS. «3€IICHasT XUMUS».
Hemoncmpayuu :BuneodpparmenTsl u cnaiiibl «CTpoeHre 3eMiIu U €€ XUMUYECKU
coctaB». Koieknus muHepanoB u ropHbix nopoi.Komnexkuus «Pyael Metammosy.
Buneodparmentst u  cnaiiasl  «[nobanbHBIE  KOJOTMYECKHE  MPOOJIEMBI
yesioBeuecTBa». BuaeopparMeHTl U Cllaiijibl O CTENEHU HSKOJOTHUYECKOW UYHUCTOTHI
TOBapa.
Jlabopamophvie onvimuilI3ydenue rpanuta. M3ydeHne MapKUPOBOK pa3IUYHBIX
BHJIOB ITPOMBILUJIEHHBIX U IPOJOBOJIBbCTBEHHBIX TOBAPOB.

O0001IeHre 3HAHUI 110 XMMHH KYPCa OCHOBHOM IIKOJIBI

[TogroroBka k OCHOBHOMY rOCyAapCTBEHHOMY 3K3aMeHy CTpoeHue atoMma B
COOTBETCTBHM C TOJIOKCHUEM XHMHUYECKOTO 3JIEMEHTA B MEPUOAUYECKON CHCTEME.
CtpoeHue BenecTBa: XUMUYECKas CBA3b M KPUCTAJUIMYECKAsl PEUICTKA. 3aBUCUMOCTh
CBOMCTB 0OOpa30BaHHBIX 3JIEMEHTAaMU MPOCTHIX BEIIECTB (METAJIOB, HEMETAJIJIOB,
OJIarOpOJIHBIX Ta30B) OT  MOJIOKEHHUS DJIEMEHTOB B TNEPUOJMYECKON CHUCTEME.
TUMosoruss HEOPraHWYECKUX BEUIECTB, Pa3/CICHUE HMX HaA KJIACChl M TPYIIIHI.
[IpencraBurenu. [Ipu3Haku U yCIoBUs IPOTEKaHUA XUMUYECKUX peakuuid. Tumnosorus
XUMUYECKUX PEAKIUN M0 PpPa3IMYHbIM MpU3HaKaMm. Peakiuu HOHHOTO OOMEHa.
OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMU. XHUMHUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB. XapaKTEepHbIE XWMUYECKHE CBOMCTBA COJEOOPa3yIOMUX OKCHJIOB,
TUAPOKCUIOB (OCHOBaHMIA, KHUCIIOPOACOJIEPKAIMUX KHUCIOT W aM(OTEPHBIX
TUAPOKCUIIOB), cojieil. - BumeodparmenTsl u cnaiiapl «MeTammndeckas XuMAYeCKast
cBs3b». - Komteknusa «Mertamibsl U CcruiaBel». - B3auMoaencTBHE IIMHKA C CEPOMH,
COJIIHOM KHCIOoTO!, xstopuaoM Meau (I1). - 'openue maraus.



ININIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS TPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yJbTaThl OCBOCHHUS TPOTPaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTHTalOTCAd B XOA€ OOY4YeHHS XMMHHM B €JMHCTBE Y4EOHOU H
BOCIIUTATENBHON JEATEIbHOCTH B COOTBETCTBUU C TPAJUIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM W HOpPMaMM TIOBEJEHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYarOIIUXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh 00yUaroIMNXCs
PYKOBOJICTBOBATbCS ~ CHUCTEMON  TMO3UTHBHBIX  IIEHHOCTHBIX OpHUEHTAIlUH U
paclIMpeEHUE ONbITa AEITEILHOCTU HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LHEHHOCTHOT'O OTHOILIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HACJIEMI0, IOHUMAHHUS 3HAYEHUS XUMHUYECKOM HAyKM B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTU BIAJIETh JOCTOBEpPHOU HHOpMaIeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITHSX MHPOBOM W OTEUYECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NOpEACTaBICHUS O COLMAIBHBIX HOpPMAaxX U MpaBUiIaX MEXKIUYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHMKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEILCKOM, TBROPUECKON U IPYTUX BUIAX JAEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JESTEIBHOCTH TMPU BBHITIOJIHEHUU
y4eOHBIX, IMO3HABATEJbHBIX 3a7a4, BBIMOJHCHUU XUMHUUYECKHUX JKCIEPUMEHTOB,
CO3JIaHUM YYEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3AMMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B IIPOLIECCE ATOM yueOHOM eATeTbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEACHUE U
MIOCTYIIKH CBOMX TOBapHIIEH C MO3UIIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHUSI MOCJIEICTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MMO3HAHUA:

MHUPOBO33PEHUYECKHE MPEJICTABICHUS O BEUIECTBE M XHWMHYECKON pEakivH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM U COCTABIISIONIUE
OCHOBY JJIsl IOHMMAaHUS CYIIHOCTHM HAYYHOM KapTHUHBI MUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS TPUPOJIbI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOTHOM CPENION, O POJIM XUMHUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAIPABIICHHBbIC HA IMOJYYEHUE HOBBIX 3HAHUU TIO
XUMHUU, HEOOXOJIUMBIEC I OOBSICHEHUsS] HAOJIOJAEMbIX MPOIIECCOB U SIBJICHUM,
MO3HaBaTeIbHONU, MHGOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JOCTYMHBIMH TEXHUYECKHUMH CpPEICTBaMH HMH(POPMALMOHHBIX
TEXHOJIOTHUH;

UHTEpPEC K OOY4YeHUI0O W TIO3HAHHWIO, JIO003HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTH K CaM000Pa30BaHuI0, MPOESKTHON U UCCIIEI0BATEILCKON IEATeTbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIPABICHHOCTU U YPOBHS 00yUYEHHUS B JTaJbHEHIIIEM;



4) gpopMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKMA Ha 3J0pOBBIA 00pa3 >KM3HU, OCO3HAHUE TIOCIEJCTBUNA M HEMPUSTHE
BPEIHbIX  MpUBbIYEK  (YyNOTpeOJeHUs  aJKOrojis, HApKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIONEHUS TPAaBWI  OE30MaCHOCTH TPH  OOpaIEHUU C
XUMHUYECKUMU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) Tpy10BOr0 BOCIMTAHMS:

UHTEpEC K MPAKTUYECKOMY M3Yy4EeHHUIO Mpodeccuil u Tpyla pa3IudyHOro poja,
YBOKEHHE K TPYAY U pe3yjbTaTaM TPYJAOBOM JAESATEILHOCTH, B TOM YHCJI€ HA OCHOBE
MIPUMEHECHUS TIPEAMETHBIX 3HAaHUM M0 XUMUH, OCO3HAHHBIN BEIOOP MHIUBHUIYATbHON
TPaeKTOPUM TMPOJIOJDKEHUST O0pa3oBaHMs € Y4YETOM JUYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HMHTEPECOB MU IMOTPEOHOCTEH, YCIHENIHOM
npodecCHOHaNbHOMN IeATeTbHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUM, TOTOBHOCTb
aJanTHPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0rH4ecKOro BOCIIMTAHUSA:

IKOJIOTHYECKH I1eTIeCO00pa3Hoe OTHOIIEHNE K MPUPOJE KaK UCTOYHUKY KUZHH
Ha 3emJje, OCHOBE €€ CYyIIECTBOBAHMS, MOHUMAHHE IIEHHOCTU 3/I0POBOTO U
Oe3omacHOro o0paza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($bU3MYECKOMY M TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHUS
npaBul O€30MACHOTO MOBEJICHUS MPU PabOTe C BEIIECTBAMHU, a TAKXKE B CUTYalUsIX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHUS, IMOJyYaeMble MPU W3YUYCHUH XUMUH, IS
pELIEHUS 3a/1a4, CBSA3AHHBIX C OKPYKAIOWIEW NPUPOTHON CPEAOM, IS MOBBILICHUS
YPOBHSI ~ 3KOJIOTMYECKOW  KYJBTYpbl, OCO3HaHUS  TJI00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIeM M IMyTed HX PEHICHHUS IMOCPEICTBOM METOJ0B XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBAThCS UM B IMO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAIBHOMN ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpenMETHBIX pE3yJbTaTOB  BBIACISAIOT 3HAUUMbIE  JUIS
(opMHpOBaHUS MUPOBO33PEHUSI OOLEHAYYHbIE MOHATHS (3aKOH, TEOPHUs, TPUHIIMII,
runore3a, (paxkT, cucTema, MpoLecCc, OHKCIEPUMEHT U JIPYyroe.), KOTOpbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMETax W MO3BOJSIOT Ha
OCHOBE 3HAHMI W3 3TUX MNPEeAMETOB (POPMHUPOBATH MPEACTABICHUE O LIEIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEPCAJIbHbIE YUeOHbIE NEUCTBUS (I10O3HABATENIbHbIE,
KOMMYHUKATHBHBIC, PEryJsTUBHbBIE), KOTOphIE oOOecneynBaroT (QopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IIJITAHUPOBAaHUIO U OCYILECTBICHHUIO Y4YEOHOMN
JESTEIIbHOCTH.

ITo3naBaTe/bHbIE YHHBepcAJIbHbIE YUeOHbIE JeHCTBUSA

ba3oBble jjoruyeckue JeicTBus:

YMEHUS UCITOJIB30BATh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUH 3HAHUI:
pPacKpbIBaTh CMBICI XUMUYECKHUX MOHATHN (BBIAEIATH UX XAPAKTEPHBIE MPU3HAKHU,
YCTaHaBJIMBATh B3aMMOCBS3b C IPYTMMHU MOHATHSIMH), UCIOJIb30BaTh MOHATUS IS
OOBSICHEHHSI OTNIENBHBIX (DAaKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U KPUTEPUU IS
KJIaCCU(PHKAMM XUMUYECKUX BEIIECTB M XMMHUYECKUX PpEaKIMil, yCTaHaBIIUBATh



IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXAY 00BEKTaMU U3YUYEHHUsI, CTPOUTD JIOTUYECKHUE
paccyxxJeHus (MHOYKTUBHBIE, JIE€IyKTUBHBIC, IO aHAJIOTHUH), JAEJaTh BBIBOABI U
3aKJIFOYECHMUS;

YyMEHUE TPUMEHATh B MPOLECCE IIO3HAHMS MOHATUSA (IPEAMETHBIE U
METaIpeAMETHBIE), CUMBOJIUYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJEIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI JJIEMEHTa), XuUMUueckas GopMyna W YypaBHEHUE
XUMHUYECKON peakly — MNpU PElIeHUH y4eOHO-MO3HABAaTEIbHBIX 337a4, ¢ yU4ETOM
ATUX MOJIETBHBIX MPEICTABICHUN BBIABISATH M XapaKTEPU30BaTh CYLIECTBEHHBIE
MPU3HAKK U3YYAEMBIX OOBEKTOB — XMMUYECKUX BEIIECTB M XMMHUYECKUX PEAKIUH,
BBISIBIISAITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE  CBSI3U U
POTUBOPEUHS] B U3y4aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBnle ucciiegoBarejLbCKue 1eHCTBUA:

YMEHHUE HCIIOIb30BAaTh IIOCTABIICHHBIE BOIPOCHI B KAadyeCTBE HHCTPYMEHTA
MO3HAHMs, a TAKXKE B KAU€CTBE OCHOBBI /711 (YOPMHUPOBAHUSI THIIOTE3bI IO MPOBEPKE
[IPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHre OmbiTa IO IUIAHUPOBAHUIO, OpPraHM3allM W MPOBEACHHIO
YUYEHHUYECKUX JKCIIEPUMEHTOB, yMEHHME HaOmoJaTh 3a XOJAOM Ipolecca,
CaMOCTOATEJILHO IMPOTHO3UPOBATh €ro pe3yJsbTar, GopMyIHpOBaTh O00OOLIEHUS H
BBIBO/IbI 110 PE3YJIBTATAM MPOBEIEHHOTO ONBITA, UCCIAEAOBAHUS, COCTABISTH OTUET O
npoJieaHHoi padore.

Pab6ora ¢ undopmanmeii:

yMEHUE BbIOUpPATh, AaHAIU3UPOBATH U HWHTEPHIPETHPOBATH HHPOPMALIUIO
pa3IUYHBIX BUAOB U (HOPM MpEICTaBICHUS, MOJYyYaEMYIO0 M3 Pa3HbIX HCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAs JIUTEpaTypa XUMUYECKOTO COepKaHus, CIIPABOYHBIE ITOCOOMS,
pecypcbl UHTEepHETa), KpUTHYECKU OLIEHUBATH MMPOTUBOPEUUBYIO M HEJOCTOBEPHYIO
uHbOpMaIIHIO;

YMEHHME NPUMEHATh pa3jiNyHble METOJbl M 3allpoChl IpPU TMOUCKE M OTOOpe
uHGOpMAllMd W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX W MO3HABATENbHBIX 3a7a4 OMpPENEIEHHOTO TUIA, TPUOOPETEHHE OMbITa B
o0lacTd  HMCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTHUBHOT'O MCIOJb30BAHMS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOATEJILHO BBIOMPATh ONTUMAIbHYIO (pOpMY MpeacTaBieHHs] MH(pOpMaLUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECJIOKHBIMH CXEMaMH, JharpaMmMmaMu,
apyrumu opmamu rpadUKu 1 KX KOMOMHALUAMU;

yMEHUE HCHOJb30BaTh M  aHAIM3UpPOBaTh B Ipoliecce y4eOHOW U
UCCJIEeI0BATENLCKONW JIEATETbHOCTH MHGOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH TPUPOTHON CpeIbl.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBHUA:

YMEHUS 33J1aBaTh BOMPOCHI (B X0JIe Auayiora U (WM) TUCKYCCHUU) TIO CYIIECTBY
oOcyxxnaemMol  Tembl, (OPMYJIHMPOBATH CBOM MPEIJIOKEHHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;

YMEHUS NMPEACTABIIATH MOJYyUYEHHBIE PE3YJIbTAaThl IO3HABATEIbHOMN 1E€ATEIbHOCTH
B YCTHBIX U MUCbMEHHBIX TEKCTaX; JI€JaTh MPE3CHTALMIO PE3YJIbTAaTOB BBIITOJIHEHUS



XUMHUYECKOTO JKCIepUMEHTa (J1abopaTOpPHOro OMbITa, JaOOpaTOpHOM pabOTHI MO
UCCIJIEJOBAaHHUIO CBOWCTB BEILIECTB, Y4€OHOTO MPOEKTA);

yMEHUSI y4eOHOrO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MMO3HABATEIbHON U MCCIIE0BATENbCKON IESITEIbHOCTH MIPU PEIIEHUN BO3HUKAIOIINX
mpoOjeM Ha OCHOBE Yyuéra OOIMMX WHTEPECOB U COTJIACOBAHUS TO3UITUI
(oOcyxaeHus, 0OMEH MHEHUSIMU, «MO3TOBbIE IITYPMbI», KOOPAUHAIMS COBMECTHBIX
NEUCTBUH, OMpeeieHue KPUTEPUEB MO OIICHKE KaueCcTBa BBHIMOJHEHHOU pabOThI U
JPyTHE).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA:

YMEHUE CAMOCTOSITEIBHO OMNPENENATh IeJd ACSTENbHOCTH, TIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJHUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BBIOUpaTh Hanbosee 3G (EKTUBHBIE CMOCOOBI pelIeHHUs] YU4eOHBIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEIBHO COCTAaBIATh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  QJITOPUTM JCHUCTBUM TMPU BBINOJIHEHUM 33JaHUNA C  YYETOM
MOJIYYCHHUSI HOBBIX 3HAHMM 00 HM3y4aeMblX OOBEKTAaX — BEIIECTBaX W PEaKIUiX,
OLICHUBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJbTaTa 3asBJICHHON 1IN, YMEHUE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPE/1JIaraéMbl€ B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocTtaBe npeiMeTHBIX pe3yIbTaTOB I10 OCBOCHHIO 0053aTEILHOIO COIEpKAHUS,
YCTAaHOBJIICHHOTO JaHHOW (QenepanbHOl pabouell IpOrpamMMmoid, BbBIACIISIOT:
OCBOCHHBIE OOYyYarOUIMMKCS Hay4dHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEWCTBUH,
cnenupuyeckre A MpeaMEeTHON o0jacTu «XuMus», BUIbl JEATEIBHOCTH IO
MOJIYYEHUIO0 HOBOT'O 3HAHUS, €r0 MHTEPIPETAllMU, IPEeoOPa30BAHNUIO U IPUMEHEHHUIO
B Pa3UYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSIX.

K koHiy oOyuenus B 8 kjiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHMUIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX TOHSTHH: aroM, MOJEKYJa,
XUMHUYECKUI 3JIEMEHT, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, CMECH (OHOPOAHAS
Y HEOJTHOPOJIHAsI), BaJIECHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJb, MOJISIpPHAsT Macca, MaccoBas J0JisI XUMHUYECKOTO
AJIEMEHTA B COEAUHEHUH, MOJSPHBIA OOBEM, OKCHUJ, KHCIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPULIATENILHOCTh,  CTEMEHb  OKHUCJIEHHUSA,  XUMHUYECKas  peakius,
KJaccu(uKanus peakiuil: peaklMi COEIMHEHUs, PEaKIUU Pa3j0KEHHUs, pEeaKIuu
3aMEILEHUs, peaKIuu OOMeHa, IK30- U DHAOTEPMHUYECKUE PEAKIMH, TEIIOBON
addext peakiuu, SIAPO aToma, DJIEKTPOHHBIA CJIOM aTroMa, aTOMHas OpOUTAb,
paauyc aroMa, XUMHUYECKasl CBsI3b, MOJIIPHAS W HEMOJISIpHAs KOBAJEHTHAs CBSI3b,
MOHHas CBS3b, NOH, KATUOH, aHUOH, PACTBOP, MAacCOBasi J10J1s BellecTBa (MPOLIEHTHAs
KOHIIEHTpAIKsl) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U NPUMEHATH
9THU MOHATHUS IPH ONKUCAHUY BEIIECTB U UX NPEBPAIICHUN;

UCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JJIsi COCTaBJICHUS (DOPMYJT BEIIECTB H
YPABHEHUN XUMUUYECKHUX PEAKLINM;

ONPEEIIATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTEIICHb
OKHUCJICHHUSI DJICMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAJJIC)KHOCTh BEIIECTB K



ONpeleNEHHOMY KJacCy COEOUHEHHM Mo QopmyiaM, BUA XUMHYECKOW CBS3U
(KoBaJIeHTHAs! M HIOHHAsI) B HEOPTAaHUYECKUX COCTMHCHUSX;

packpeiBath  cMmbici  [lepmogmueckoro 3akona J[. WM. Menngeneena:
JEMOHCTPHUPOBATh IOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIIEMEHTOB OT UX MoyokeHus B llepuoanmdeckoil cucreMe, 3aKOHOB COXPAHEHHS
Macchl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOIO YYEHHMs, 3aKOHa
ABorazapo;

ONMKCHIBATh M XapaKTepU30BaTh TaOIM4HYI0 QopMmy lleproguyeckoil CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB: Pa3jiMyaTh MOHATUSA «IJIaBHAs moArpynna (A-rpymnma)» u
«noboyHass moarpynmna (b-rpymnma)»y, manabie U OOJIBIIME MEPUOBI, COOTHOCUTH
0003HauYeHus1, KOTOpble UMEIOTCs B Tabnuue «lleproauyeckas cucteMa XUMHUYECKUX
anemeHToB J{. . MenzeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsia sapa, oOIlee YHUCIO BJIECKTPOHOB U
pacnpeziesieHue X M0 IEKTPOHHBIM CIIO0SIM);

KJIaCCU(PUIMPOBATh XUMHUYECKHE JJIEMEHThI, HEOPraHWYECKUE BEIECTBa,
XUMHUYECKUE pEeaKuu (110 YHUCIY U COCTABY yYaCTBYIOIIMX B PEAKIMHU BEILIECTB, 110
TeroBoMy b dexTy);

XapakTepu3oBaTh (OMUCHIBATh) OONIME XUMUYECKHUE CBOWCTBA BEIECTB
pa3IUYHBIX KJIACCOB, NOATBEPXKIAs ONUCAHUE NPUMEPAMH  MOJIEKYJSPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

IPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHUCHUMOCTH OT HX KaueCTBEHHOIO
COCTaBa, BO3MOXKHOCTH MNPOTEKAHHUSI XUMUYECKUX MPEBPAIIEHUNA B PA3TUUYHBIX
YCIIOBHUSIX;

BBIUKCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAaccChl BEIIECTB,
MacCCOBYIO JIOJIFO XUMHUYECKOT0 3JIEMEHTA 10 (hOpMYyJie COeTUHEHH S, MAaCCOBYIO JIOJTIO
BEII[ECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIInu;

IPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON JEATEIBHOCTH — AHAIU3 U
CHUHTE3, CpaBHEHHE, 000O0IICHHEe, CUCTEMAaTH3allNio, KIaCCU(PUKAIUIO, BBISBICHUE
IIPUYHUHHO-CJIEICTBEHHBIX CBS3€W — JJI1 U3YUEHHS] CBOWCTB BEIECTB M XUMUYECKUX
peaxiuii, eCTeCTBEHHO-Hay4YHbIE METOJbl MO3HAaHUS — HAOIIOJEHUE, M3MEPEHUE,
MOJICTUPOBAHUE, IKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN );

CJIeIoBaTh NpPaBWJIAM IOJIb30BAHUSA XMMHYECKOM MOCYJI0H M 1ab0paTopHBIM
000pyI0OBaHUEM, a TAKXKE MpaBUJIaM OOpAILEHUs C BEUIECTBAMU B COOTBETCTBHHU C
MHCTPYKIUSIMUA 10 BBINOJIHEHUIO JTAOOPATOPHBIX XHMMHYECKUX OIBITOB IO
MOJIYYCHUI0 U COOMpaHHMIO Ta3000pa3HbIX BEHIECTB (BOJAOPOJAa W KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEW pPacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATH M  MPOBOJAUTH XUMHUYECKHE DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIbI0 HHAUKATOPOB (JAKMYC,
dbeHondTanenH, METHIIOPAHXK U APYTrHUe).

K koniy oOyuenus B 9 kjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUYaIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHUNA: XUMHUUYECKUU HIIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKask peaKkus,
XUMHUYECKasl CBA3b, TEIIOBOM 3(P(EKT peaklyu, MOJb, MOJISPHBIA 00BEM, pacTBOp,



ANEKTPOJIUTBI, HERIEKTPOJIUTHI, DBIEKTPOJIUTUYECKAss JHUCCOLMAIMSA, PpPEaKUuu
MOHHOTO oOOMeEHa, KaTalu3aTop, XUMHUYECKOE paBHOBecHe, oOpaTHUMble U
HEOOpaTUMBIE PEAKIINH, OKUCITUTEIHBHO-BOCCTAHOBUTEIHHBIC PEAKIINN, OKUCIUTEb,
BOCCTAaHOBUTENb, OKHCIEHHE W BOCCTAaHOBIIEHHE, AUIOTPONHs, amM(pOTEpPHOCTH,
XUMHUYECKasi CBS3b (KOBAJIECHTHAsl, MOHHAs, METAJUIMYECKas), KpUCTaJUIMYecKas
peméTKa, KOppo3usi METaJIOB, CIJIABbl, CKOPOCTh XUMHUYECKOW pEaKLMH, MPEAEIIbBHO
nonyctuMas koHueHntpauuns [IJIK BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHN U TMPUMEHATH
9T TIOHSTHUSI TIPU ONUCAHUU BEILIECTB U UX MPEBpaIlCHUN;

UCIIOJIb30BaTh XMMUYECKYIO CMMBOJIUMKY JJisi COCTaBJIEHUsS (DOpPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONpPENENIATh BAJECHTHOCTh U CTENEHb OKHUCICHUS XHUMHYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeAMHEHUH 1Mo (popMmysiaM, BUJ XUMUYECKOHN CBSI3U (KOBaJICHTHAs, MOHHAS,
METAJJIMYECKAsi)) B HEOPraHMYECKUX COCIMHEHUSX, 3apsii MOHA IO XUMHUYECKOU
dbopmyIie, XxapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHUH, THIT
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOIO BELIECTBA;

packpeiBath cmbicn I[lepuoamueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHME: ONUCHIBATh M XapaKTEepU30BaTh TaOIUYHYIO
dopmy Ileproguueckoil CUCTEMBl XUMUYECKHUX 3JEMEHTOB: pa3jinyaTh MOHATHS
«rnaBHas noarpynna (A-rpynmna)» u «nodouHas noarpymnmna (b-rpymnmna)y, maneie u
OO0JIbIINE TEPUO/Ibl, COOTHOCUTH 0003HAYEHHUS], KOTOPbIE UMEIOTCS B IEPUOANYECKOM
Ta0NMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHUMHUYECKHX
AJIIEMEHTOB (COCTaB U 3apsij sapa, 0011ee YUCIIO JIEKTPOHOB U pacipeiesIeHUue uX 1o
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB U MX COCJAMHEHUN B Mpe/esiax MalbIX NEPUOJIOB U IIaBHBIX MMOJATPYII C
YUYETOM CTPOEHUS UX aTOMOB;

KJacCu(UIIMPOBATh XMUMHUYECKHE DIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA,
XUMUYECKUE pEeaKIUH (10 YHUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BELIECTB, MO
TEIIOBOMY 3(pPeKTy, M0 N3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUUECKHUX YJIIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE U CICTIU(UICCKAEC XUMUIECKAE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/1ast ONMCAHNUE TPUMEPAMH MOJIEKYJIISIPHBIX
Y MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUiA;

COCTABJISITh YPAaBHEHUS AJEKTPOJUTUUECKON AUCCOLMALIMM KUCIOT, IIEI0Yeh U
COJICH, MOJIHBIE U COKpAIIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS
peakuuii, TOATBEPXKIAIOIIUX CYIIECTBOBAHUE TE€HETHYECKOM CBSI3HM  MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIMiA;

IIPOTrHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAILCHUIN B Pa3JIUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO OO0 XUMHUYECKOT0 3JIeMEHTa M0 (hOpMyJie COeTUHEHHSI, MACCOBYIO JIOJTIO
BEILECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKLUN;



coONI0/IaTh TpaBUjia TOJIb30BAHUS XUMHUYECKOW MOCYJ0M M J1abopaTopHBIM
000OpyZI0OBaHUEM, a TaKXKe MpaBuiia OOpAIleHUsS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMA TI0  BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB  TIO
MOJIYYCHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKA U YTIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKIMHU, MOATBEPKIAAONINE KAYECTBEHHBIM COCTaB Pa3JIUYHBIX
BEILIECTB: PACIIO3HABATH OIBITHBIM MYyTEM XJIOpHU[-, OpOMUI-, HOAUA-, KapOOHAT-,
dbocdar-, cunukar-, cyiabdar-, THAPOKCHA-UOHBI, KATHOHBl aMMOHHUS W HOHBI
M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB;

MPUMEHATH OCHOBHBIC ONEPALMHU MBICIUTEIBHON JESITEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, O0000IIEeHNEe, CHUCTEMATU3alMIO, BBIABICHHE MPUYUHHO-
CJIEACTBEHHBIX CBS3EU — I U3YUYCHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLUM,
€CTECTBEHHO-HAYYHBIE  METOJbl  IO3HAHMS —  HaONIOZCHHE, U3MEpEHHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Koau4yecTBO yacoB
IMpakr
HaunmMmeHnoBaHnue
Ne Koutpo | uyeck | DiaeKTpoHHBbIE (HLM(POBHIE)
pa3aeyioB U TeM
n/n Bceero JbHBIE e o0pa3oBaTe/ibHbIE pecypchl
NMporpamMMblI
pabotbl | paboTt
bl
bubnuoreka [HOK
I |Beencnme 7 1 https://m.edsoo.ru/7f41837¢
) ATOMEI XUMHUYECKUX 10 1
2JIEMEHTOB
bubnunoreka HOK
3 |lpocrsie BemecTea 7 I https://m.edsoo.ru/7f41837¢
4 CoennHeHnst XUMHUYECKUX 14 1 1
2JIEMEHTOB
5 Eggﬁce: H: e cl 12 1 , |bubmmorexa HOK
P JUIL https://m.edsoo.ru/7f41837¢
BEIIECTBAMU
6 Peakmnu nonHOTO OOMEHA 13 15 3 bubnuoreka [HOK
u OBP ’ https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO 68 6.5 6
YACOB I10 [TPOTPAMME ’
9 KJIACC
HauMeHoBARNe KoandecTBo yacoB
HUMEHOBAHU
Ne Kontpo | IlpakTn JyekTpoHHbIe (HU(POBBIEL)
pa3iesioB U TeM
n/n Bcero | JanHBIE yecKue o0pa3oBaTebHbIE PeCYpPChI
NMpOrpamMMmbl
padoTsl | padoThI
1 ggjg]?i?ﬂiecﬁenmnﬁ 1o 6 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
Kypcy 8 Kjacca
) XaI?T/[]I::e;zHe PeaKim B 10 1 1 bu6mmoreka [JOK
p p https://m.edsoo.ru/7f41a636
3JCKTPOJIUTOB
3 HemeTtamnsl 1 ux 75 ) 4 bubmuoreka [JOK
COEIMHEHNS https://m.edsoo.ru/7f41a636
4 MeTtamisl 1 uX 17 | ) bu6mmoreka [JOK
COEIUHEHNS https://m.edsoo.ru/7141a636
5 XHUMHS U OKpYyKaroas ) bub6nuoreka [IOK
cpena https://m.edsoo.ru/7f41a636
6 o vynea ocnomos | 8 i BuGworexa LIOK
M https://m.edsoo.ru/7f41a636
IIKOJIBI
OBIIEE KOJIMYECTBO 63 6 7
YACOB I10 [TPOTPAMME
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https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos Jara DJIeKTPOHHBbIE
Ne Kontpo |IIpakTn nugpossie
Tema ypoka Bce H3Yy4YeH
n/n ro |BHBIE |veckme | o0pa3oBaTejibHbIE
padoThl |padoThI pecypcbl
1 [Mpenmer xumun. Tena u 1 bubmnorexa [JOK
BeleCcTBa https://m.edsoo.ru/ff0d210c
[IpeBpanienus BemecTs.
2 Ponp xuMun B )Xu3HU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227¢
YeJIOBEKa
3 Kpatknii ouepk ucropuu 1 bubnuoreka [IOK
pa3BUTHUS XUMHHU. https://m.edsoo.ru/ff0d23dc
[Tepuoanueckas cuctema
4 XUMHYECKHX AJICMEHTOB 1 bu6mmoreka [IOK
JI.1.Menneneena. 3Haku https://m.edsoo.ru/ff0d26¢ca
XUMUYCCKUX DJIEMEHTOB.
OTHOCHUTEIbHAS aTOMHAs
5 Macca. OTHOCHUTeITbHAS 1 bubmmorexa HOK
MOTIEKY DAL MACCa https://m.edsoo.ru/ff0d323c
MaccoBas nois
6 XUMHUUYECKOTO JIEMEHTA B 1 bubimorexa IIOK
https://m.edsoo.ru/ff0d350¢
COCTMHCHHUH
bubnunorexa LIOK
/ Konrponbras pabora Nel ! https://m.edsoo.ru/ff0d2be8
] OcHOBHBIE CBEJICHUS O 1 bubnmoreka [JOK
CTPOCHUU aTOMOB https://m.edsoo.ru/ff0d28c8
H3oTorb! kak
9 Pa3HOBUIHOCTH aTOMOB 1 bubmiorexa LIOK
N UMIECKOrO SIeMEHTa https://m.edsoo.ru/ff0d2a6¢
OnextpoHsl. CTpoeHue
10 |>IEKTPOHHBIX 00oouek 1 bu6mmoreka [JOK
aTOMOB XUMHYECKHX https://m.edsoo.ru/ff0d2a6¢
3JIEMEHTOB
[lepuoanueckas cuctema
11 |XUMHYECKHX DJIEMEHTOB H 1 bubmmorexa HOK
CTpOGHIE ATOMOB https://m.edsoo.ru/ff0d2d50
bu6mmoreka [JOK
12| Monnas cassp ! https://m.edsoo.ru/ff0d2eae
13 KoBanentHas nenonsipHas 1 bubnuorexa [JOK
XUMHUYCCKas CBSI3b https://m.edsoo.ru/ff0d5230
14 KoBanentHas nonsipHas 1 bubnuorexa [JOK
XUMHUYECKas CBS3b https://m.edsoo.ru/ff0d3al6
bu6mmoreka [JOK
15 |Meranmeckas casse ! https://m.edsoo.ru/ff0d5708
O000111EeHIE U
16 |cucremaruzamus 3HaHui mo | 1 bubmmorexa LIOK

TeMe "ATOMBI XUMHUYECKUX

https://m.edsoo.ru/ff0d3{34



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

3JIEMEHTOB"

KonTponbhas padorta Ne2 .

17 | ATOMBI XUMUYECKUX bubmorexa HOK
https://m.edsoo.ru/ff0d40c4
3JIEMEHTOB
18 [IpocTeie BemecTBa- bu6mmoreka [JOK
METaJLIbI https://m.edsoo.ru/ff0d448¢
19 [IpocTeie BemecTBa- bu6mmoreka [JOK
HEMETAJLIBI https://m.edsoo.ru/ff0d55a0
20 E:;g::;; ]i\(/}om, MonsipHast bubmmorexa TIOK
’ ' https://m.edsoo.ru/ff0d542¢
Macca.
71 MousipHblit 00BEM razoB. bubnuoreka [IOK
3akoH ABoraapo https://m.edsoo.ru/ff0d3b88
PacueTHBI 15174
22 Mi?lﬂi)HOﬁehZ:(l:l(;abl BENIECTB bubmorexa LIOK
https://m.edsoo.ru/ff0d37fa
110 XUMHYECKUM (hopMyIamMm
Pacuernrie 3amaun Ha
py [ e, B LOK
’ https://m.edsoo.ru/ff0d4290
ra3oB, TOCTOSTHHAs
ABoranapo
24 Kontponbnas padota Ne3 o bubnuorexa [JOK
teme «IIpocThie BemecTBay https://m.edsoo.ru/ff0d497a
75 CrerneHb OKUCICHUS. but6mmoreka [JOK
BuHapHbBIC COCTMHCHUS https://m.edsoo.ru/ff0d4614
2% Oxkcuapl u neryumne bu6mmoreka [JOK
BOJIOPOJHBIC COSAMHEHUS https://m.edsoo.ru/ff0d4790
bubmuorexa [JOK
27 |Ocuosanua https://m.edsoo.ru/ff0d4c4a
bubnunorexa LIOK
28 |Kucnote https://m.edsoo.ru/ff0d4ac2
bubnmnorexa LIOK
29 |Comn https://m.edsoo.rw/f0d4dd0
30 |Conu 1 UX COeTUHEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 |Kpucraminueckue pemeTku bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
32 |YucThie BelecTBa U CMECH bubsmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
33 Paznenenne cmeceii. bubmnorexa [JOK
OYunCTKA BELIECTB. https://m.edsoo.ru/ff0d4{42
1 | Omones sarprmemo BuGmorercs LIOK
. " https://m.edsoo.ru/ff0d5708
ITOBAPEHHOM COJIN
MaccoBas u 00beMHas 101
KOMIIOHEHTOB CMECH
35 IIpakTuyeckas pabota Ne2 bubnuoreka [IOK
«IIpuroroBieHue pactBopa https://m.edsoo.ru/ff0d587a
caxapa M pacuer ero
MacCOBOM J0JIU B PACTBOPE»
36 PacuetHrie 3agaun bubnmnorexa [IOK

MaccoBast 1 00beMHAsT TOJIU

https://m.edsoo.ru/ff0d59¢e2
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KOMITOHEHTOB CMECH
BelrecTB MaccoBast 1o
BEILIECTBA B pacTBOpPE 1O
M3BECTHOM Macce pacTBopa

KonrponsHas pabora 4.

bubnmoreka [IOK

37 | COCANHCHHS XAMHHCCKHX hitps://m.edsoo.ru/ff0d6342
JJICMEHTOB.
dusnveckue sBICHUS B
3 |XMMHH. [TpakTruyeckas Bu6muoreka [JOK
paborta Ne2 "HaGmronenue 3a https://m.edsoo.ru/ff0d5b40
TOPSIIEH CBEUOH
XUMUYECKHUE
39 peakuuu.lIpakTnueckas bu6mmoreka [IOK
pabota Ned "[IpusHaku https://m.edsoo.ru/ff0d5eba
XUMHYECKHUX peakiui”
3aKOH COXpaHCHHS MacChl
40 |BemecTB.XHUMHUYCCKHUE bubmmorexa HOK
https://m.edsoo.ru/ff0d664e
ypaBHEHUs
41 CocraBieHue ypaBHEHUI bubnuoreka [{JOK
XUMHUYCCKUX PEAKIUI https://m.edsoo.ru/ff0d664¢
42 PacueTsl mo XUMHUYECKUM bu6mmoreka [JOK
YpaBHEHUSM https://m.edsoo.ru/ff0d67ca
43 | Peakuuu paznokeHUs bubmmorexa TIOK
https://m.edsoo.ru/ff0d67ca
44  |Peakumu coequHEHUS bubmmorexa TIOK
https://m.edsoo.ru/ff0dfee2
45 |Peaknuu 3aMeIeHHS bubmorexa TIOK
https://m.edsoo.ru/ff0dfee2
bu6mmoreka [JOK
46 | Peaiyn obmena https://m.eds00.ru/00ad9474
47 Tunel XUMHUYECKUX peaKLHi bubnunoreka [IOK
Ha TIPUMEPE CBOWCTB BOJIBI https://m.edsoo.ru/00ad9cb2
48 O0600meHue u bubnuorexa [{OK
CHUCTEeMaTH3aIns 3HAHHUI https://m.edsoo.ru/00ad9b7c¢c
KonrtpomnbHas padota Ne5 o
49 |TeMe "U3meHeHN, bu6mmoreka [JOK
MIPOUCXOIAIINE C https://m.edsoo.ru/00ad9a50
BemiecTsamMu”
PactBopenue.
50 |PacTtBOpUMOCTH BEILIECTB B bubmorexa LHOK
BoME https://m.edsoo.ru/00ad9¢la
51 DIIEKTPOJIUTHYECKAS bubmuorexa [JOK
JIUCCOITHAITUS https://m.edsoo.ru/00ad9ffa
OCHOBHBIE TIOJIOKEHUS
52 |TeopuHu NEKTPOIUTUUECKON bubmorexa [IOK
https://m.edsoo.ru/00ada52c
JIUCCOLIMAITIT
53 |HonHbIe ypaBHEHUS bubsmorexa LIOK
https://m.edsoo.ru/00ada52¢c
[TpakTuyeckas padota Ne6,7
54 «VoHHBIE peakuu. bubnmnoreka [JOK

VYcnoBus npoTeKaHus
XMMUYECKHUX peaKIii

https://m.edsoo.ru/00ada342
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MEX/Iy pacTBOpaMHU
3JICKTPOJIMTOB 0 KOHIA"

55 Kucnotsr, nx 1 bubnuorexa [JOK
KJIacCU(HKAIIMSA U CBOMCTBA https://m.edsoo.ru/00ada824

56 OcHoBaHus, Ux 1 bubnmoreka [JOK
KJIacCU(HKAIMSA U CBOMCTBA https://m.edsoo.ru/00adaab8

57 Oxcuppl, MX KiacCUpUKAIUs 1 bubnmoreka [JOK
1 CBOMCTBA https://m.edsoo.ru/00adabbe

53 Conm,ux Kmaccuukanvs u 1 bu6mmoreka [{JOK
CBOMCTBA https://m.edsoo.ru/00ada96e
I'eneTnueckas cBI3b MEXK

59 KJ?afcaMIichop(liaH?;/I‘{e(?KI/If(y 1 bubmorexa [IOK

https://m.edsoo.ru/00adac34
BEILIECTB
ITpakTuyeckas padota Ne§

60 "CBolcTBa KUCIIOT, 1 but6mmoreka [{JOK
OCHOBAaHHMI, OKCUJIOB, https://m.edsoo.ru/00adaab8
coJeii"

61 Solcclz(;iﬁziiilészme 1 bubmorexa LIOK

" https://m.edsoo.ru/00adaab9
peaKIu

62 EIZIZJIIIGE;II//II?VIGHT&HLHHX 3agagd | 1 bubmmorexa LIOK

https://m.edsoo.ru/00adae28
[TpakTryeckas padora Ne9
O06o011IeHne 1 MOBTOPEHUE

63 MO TemaMm : PactBopenue. 1 bubnuorexa [JOK
PactBopsl. Peakuun https://m.edsoo.ru/00adb076
noHHoro oomena, OBP
KonTponbHas padbota no

64 | TEME: PactBOpenue. 1 bubmuorexa [JOK
PactBopsl. Peakuun https://m.edsoo.ru/ff0d61c6
noHHoro oomena u OBP

65 |Pemenue pacueTHbix 3amay | 1 bubimorexa IIOK

https://m.edsoo.ru/00adb076

66 [ToBTOpeHme mo Kypcy 8 1 bubnuorexa [JOK
KJiacca https://m.edsoo.ru/00adb486

67 KonTponbHas pabota 3a 1 bu6muoreka [JOK
Kypc 8 Ki1acca https://m.edsoo.ru/00adb33c

68 AHann3 KOHTPOJIbHOU 1 bubnuorexa [JOK
paboThl https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KJIACC

KoanuectB
0 4acoB
Ko
HT Mp |/la
Ne po aKT |Ta
1/ | Tema ypoxa Be | g |F1€ (M3Y DJIeKTpOoHHbIE U} POBHIE
I er | |CKH 1€ o0pa3oBaTe/ibHbIE PeCYpPChI
0 |bIe eaﬁ ];H
P2 |
00
bl
ThI
1 Krnaccudukanus HEOpraHMIeCKUX BEIIECTB U HX 1 bubnuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/00adb59e
) Knaccudukanmst XuMrUuecKuxX peakiyii mo 1 bubnuorexa [JOK
pa3IMYHBIM OCHOBAaHUSIM https://m.edsoo.ru/00adb6b6
3 Knaccudukammst XuMUIeCcKuX peakiui 1mo 1 bubmuorexa [JOK
pa3IMYHBIM OCHOBAaHUSIM https://m.edsoo.ru/00adb7e2
4 [ToHsiTHE O CKOPOCTH XMMUYECKOMN peaKIiu. 1 bubnuoreka [JOK
Karanms https://m.edsoo.ru/00adbac6
5 Pemenue 3amay Ha CKOPOCTh XUMUYECKUX 11
peakIui
6 | Bxonnast koHTpOibHas paboTa 1 bubmorexa LOK
https://m.edsoo.ru/00adbcb0
7 | DnexkTpoauTHYecKas JUCCOIUAIUS 1 bubmorexa LIOK
https://m.edsoo.ru/00adc28c
] OcCHOBHBIE TIOJIOKEHUS TEOPUU | bubnuorexa [IOK
aneKTpoJuTHdecKkoi auccommaruu (TD]1) https://m.edsoo.ru/00adcade
9 | XuMuHuecKre CBOMCTBA KUCIOT KaK AJIEKTPOIUTOB | 1 bubmorexa [IOK
https://m.edsoo.ru/00adcd68
10 | Xumuyeckue CBOMCTBA KUCIIOT KaK 3JIEKTPOJIMUTOB | 1 bubmiorexa LIOK
https://m.edsoo.ru/00adbe9a
1 XHUMHUYECKHE CBOMCTBA OCHOBAaHUM KakK 1 bu6mmorexa [JOK
3JICKTPOJIUTOB https://m.edsoo.ru/00add448
12 | XuMuueckre CBOMCTBA COJiel KakK JIEKTPOJUTOB | 1 bubmmorexa LIOK
https://m.edsoo.ru/00add5d8
13 |overiepimentasomin 5w o Tove | Bumiotera LIOK
https://m.edsoo.ru/00add8b2
«DICKTPOJUTHYCSCKAS TUCCOLIUALIHS
14 |IlonsiTie 0 TUAPOIU3E CONEH 1 bubmorexa LIOK
https://m.edsoo.ru/00add9d4
. bubmuoreka [{OK
15 |O6o0menre u cucTeMaTr3alus 3HaHUHA 1 https:/m.edsoo.ruw/00addd12
16 Konrponsnas padora 1 no teme «XuMuueckue | | bubnuorexa [IOK
pEaKIIMH B PACTBOPaX JICKTPOJIMTOBY https://m.edsoo.ru/00addbfa
bu6mmoreka [JOK
17 |O6mrast xapakTepruCcTHKa HEMETAILIIOB I |1 https://m.edsoo.ru/00addecO
18 OO01mas XxapakTepuCTHKa raloreHOB. XUMUYECKHE 1 bubnmoreka [JOK
CBOMCTBA Ha MMPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 |CoenuHeHMs TaJIOTeHOB 1 bubmauoreka [JOK
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20 [TpakTrueckas padota Ne 2 o reme «M3yuenue bubnuorexa [JOK
CBOWCTB COJISTHOM KHUCJIOTBI» https://m.edsoo.ru/00ade348

1 OO0m1as XxapakTepucTuKa 3J1eMeHTOB VIA-Tpyiib bubmuoreka [{OK
—xanbpkorenon. Cepa https://m.edsoo.ru/00ade488

bubmuoreka [JOK
22| Ceposonopoa u cynbhup! https://m.edsoo.ru/00ade64a

23 |KucnopoaHbie COETUHEHUS CEPhI bubmorexa LIOK
https://m.edsoo.ru/00ade64a

24 [TpakTuyeckas pabota 3. I3yueHue cBOWCTB bubnuorexa [IOK
CEepHOM KUCJIOTBI https://m.edsoo.ru/00ade802

25 OO011as XapakTepUCTHUKA XUMHUYECKUX AIIEMEHTOB bubnuorexa [IOK
VA-rpymmsl. A30T https://m.edsoo.ru/00adea28

bu6mmorexa [JOK
26 |Ammuak. Conu ammonust PK. TIpousBoactso NH3 https://m.edsoo.ru/00adec8a

27 ITpakTnueckas padora 4.IlonyuyeHne ammuaka u bubmmorexa [IOK
M3YYCHHUE €r0 CBOMCTB https://m.edsoo.ru/00adec8a

28 |KucnopoaHbie CoOeTMHEHUS a30Ta bubimorexa [IOK
https://m.edsoo.ru/00adeea6

29 A3OTHas ¥ a30THCTasi KUCIIOTHI, X (PU3NIECKHE U bubnnorexa [JOK
XUMHUYECKHUE CBOKWCTBA https://m.edsoo.ru/00adf004

bu6mmoreka [{OK
30 | ®ocdop u ero cocpumeHmz https://m.eds00.1ru/00adf180

31 OO0mras xapakTepucTuka 351eMeHToB [V A- bubnuorexa [JOK
rpynnbl. YTIepon https://m.edsoo0.ru/00adf306

32 |Kucnopoanbie coequHEHUs yTiepoia. bubmorexa LHOK
https://m.edsoo.ru/00adf518

33 [TpakTrueckas padota 5.IlonydueHue yriaekucioro bubmuorexa [JOK
rasa ¥ U3y4eHHe ero CBOMCTB https://m.edsoo.ru/00adf68a

34 | YrneBoaopoasl bubmorexa LHOK
https://m.edsoo.ru/00adfc20

35 |Kucnopoacoaepxkaniyge OpraHn4ecKiue COeAMHEHN bubmorexa LOK
https://m.edsoo.ru/00adfd9c

36 |KpeMHuii u ero coequHeHus bubmorexa LIOK
https://m.edsoo.ru/00adfebe

37 |CunukaTHas NPOMBIIIJIEHHOCTb bubmorexa LIOK
https://m.edsoo.ru/00ae006¢

38 |IlosyyeHue HEMETAIOB bubmorexa [IOK
https://m.edsoo.ru/00ae027¢

39 ITonyyenue BaKHEUIIUX XUMHYECKUX bubnuorexa [IOK
COEIMHEHUN HEMETAILIOB https://m.edsoo.ru/00ae054e

40 O6o00menue mo reme «Hemetamisl u ux bubmuoreka [JOK
COETMHEHUSD https://m.edsoo.ru/00ae080a

41 Konrpomnbnas padora Ne2 o teme «Hemeranist u bubmmorexa [IOK
UX COEIUHEHUS https://m.edso0.ru/00ae0bf2

bubmuoreka [JOK
42 |O0mas XxapakKTepUCTHKA METAJJIOB https://m.edsoo.ru/00ac0e] 8

43 | XuMHUYECKHUE CBOMCTBA METAJIIIOB bubmorexa HOK
https://m.edsoo.ru/00ael03e

44 |OO0mas xapaKTepuCcTUKa SJIEMEHTOB [A-rpymsl bubmorexa HOK

https://m.edsoo.ru/00ael156
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45

OO6mmas xapakTepucTHKa 3eMeHTOB [A-rpymnbl

bub6mmoreka [JOK
https://m.edsoo.ru/00ael156

46 |Oo6mas xapakrepuctuka [IA-rpymrms 1 Egg??;;geeliioi/o 0ael4b2
bub6mmorexa [JOK
47 |O06mas xapakrepuctuka [IA-rpynmst 1 hitps://m.edsoo.ru/00ac1 4b2
48 | YKeécTKocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS 1 Egggl;l/ﬁeelilasionlf/Oanl 508
49 [TpakTnueckas pabora 6.KecTkocTh BOJBI U 1 bubnnorexa [JOK
CIIOCOOBI €€ YCTPaHCHUS https://m.edsoo.ru/00ael 5e8
50 | ATroOMHUHHI B €70 COeIMHCHUS 1
51 |XKene30 u ero coenMHESHUS 1 Eggslf/ﬁeelig)orﬁ/omel 336
52 |2Kene30 u ero coeIMHEHUA 1 Egsg?/ﬁeelicﬁ)orﬁ/OanlaeS
53 ITpakTnueckas padbora 7. Pemenne 1 bubmmorexa [IOK
SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «MeTauibhy https://m.edsoo.ru/00aelc64
54 |Koppo3us METalJIOB U CIIOCOOBI 3aIIUTHI OT HEe 1 bubmorexa LIOK
pp IlI https://m.edsoo.ru/00aelc64
55 [Merauisl B ipupone. Ilonsitue o Mmetaiurypruu 1 ESS:'?/ﬁeeIilasionlf/Oanl 486
56 |Metamnsl B npupoe. [lonsitue o metaiumypruu 1 53557/§eeliﬁ)on§/00ae3 506
57 |O60061IeHMEe 3HAaHUH 10 TeMe «MeTanby 1 Egggﬁ;e;;gorﬁ/o 0ae]1278
O06o006menue 3Hanuit o Teme. KoHTposbHast
58 1
pabota Ne3 no teme «MeTaibly
59 |Anamu3 x/p. XuMHUeCKUil cocTaB TuraHeTsl 3emis | 1 Eggg?/(;gee?siorﬁ/ooae?’ o8
60 OxpaHa OKpy»>Karuieh cpeaibl OT XUMHUECKOTO 1 bubmuoreka [JOK
3arpsI3HEHUS https://m.edsoo.ru/00ael 750
61 |BemectBa 1
62 | XMMHUYECKHE PEAKIIUU 1
63 |OCHOBBI HEOPTAHUYECKOU XUMHUH 1 bubmorexa [IOK
https://m.edsoo.ru/00ae3£50
64 |OCHOBBI HEOPTAHMYECKOU XUMHUH 1 bubmorera [IOK
https://m.edsoo.ru/00ae4270
65 |[ToBTOpEeHME U 0OOOIICHUE TIO TEME. 1 Eggg?/ﬁe;iiorﬁ/Oan 4270
66 | IToaroroBKa K KOHTPOJIBHOU padboTe 1 Eggg?/(geeliiorﬁ/o 0ac0d0a
67 HToroBast KOHTpOJIbHAsL paboTa 32 Kypc OCHOBHOU 1 bubmuorexa [IOK
IIKOJIBI. https://m.edsoo.ru/00adb33c
N bubmmorexa [JOK
68 | AHasIn3 KOHTPOJIbHOM paboTsl.MToroBoe 3austue | 1 https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO HACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxnnonepHoe obiectBo «M3naTensctBo «IIpocBemienne»
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxnmonepHoe obmectBo «M3natensctBo «IIpocBemiennes
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