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I. NIOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma mo y4yeOHOMYy mpeaMeTy «XHMHsS» Ha ypPOBEHb OCHOBHOT'O OOIIEro
obOpazoBanus s oOywarommxcst 8 —9-x kmaccoB 'OCYJAPCTBEHHOI'O BHO/KETHOI'O
OBILIEOBPA3OBATEJIbBHOI'O YUPEXJIEHUSA «ILIAXTEPCKAS CAHATOPHAS
[IKOJIA-UHTEPHAT Ne 15» (manmee - T'BOY «IHAXTEPCKAS CHIN Ne 15») pazpaborana B
COOTBETCTBUH C TPEOOBAHUSIMMU:

«  @enepanpHoro 3akoa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
denepaunny;
®denepanbHOTO TOCYNAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApPTa OCHOBHOTO  OOIIEro
00pa3zoBaHus, YyTBEpKAEHHOTO TprKa3zoM Munmnpocsenienus oT 31.05.2021 Ne 287,
®denepasibHONM  00pa30BaTEIbHOM  MPOTPaMMBI  OCHOBHOTO  00IIero  oOpa3oBaHUS,
yTBEpKAeHHOU pukazoM Munnpocseuienus ot 18.05.2023 Ne 370;
OenepanbHON paboyeil mporpaMMbl OCHOBHOTO 001ero oopazoBanusi «Xumus» (st 8 - 9
KJIaCCOB 00pa30BaTEebHBIX oOpraHu3anuii) MwuHucTepcTBO mnpocBenieHus PO OI'BHY
«MHCTUTYT cTpaTeruu pa3BUTHs 00pazoBaHusi Poccuiickoii akageMun 00pa3oBaHUs»

(YTBepknena nmpukazom MunucTepcTBa npocsemienus Poccuiickoit deneparuum ot 18
Mmas 2023 r. N 370);
OcHOBHOM o0pa3oBaTeNlbHOM  MPOTPaMMON OCHOBHOTO  0OIIIero
00pa3zoBaHUs

I'OCYJAPCTEHHOI'O BIOJXKETHOI'O OBLIEOBPA30OBATEJIBHOI'O YUYPEXJIEHUA
«ITAXTEPCKAS CAHATOPHAS HIKOJIA-MUHTEPHAT Ne 15» (yTBepkaeHa npuKa3zoM
I'bOY «IHAXTEPCKAS CIIHM Ne 15» ot 29.08.2023r. Ne
172);
[Tpukaza MunucrepctBa npocsemenns PO ot 02.08.2022r. Ne 653 «OO0 yTBepKaeHUU
denepanbHOrOo IMepeuHsi AJIEKTPOHHBIX OO0pa30BaTENbHBIX PECYPCOB, MAOMYIIEHHBIX K
UCTIOIB30BAaHUIO  TPH  pealiu3aliil  HMMEIONIMX  T'OCYJApCTBEHHYIO  aKKpPEAMTAIHIO
obpazoBatenbHbIx porpamm HOO, OO0, COO» (3apeructpupoan 29.08.2022r. Ne 69822) ¢
W3MCHCHUSIMU;
KOHIICTIIUM TpenoJiaBaHus ydeOHOro mpeamera «XWMHUS», YTBEPKICHHOW peIICHHUEM
Konnernn Munnpocsenienus ot 03.12.2019-NelTK-48 H;
MOJIOKEHUSI O pabouux TMporpamMmax ydeOHBIX MPEIMETOB, YYEOHBIX KypCcOB (B TOM YHCIIE
BHEYPOYHOH JIEATEIBHOCTH), YUEOHBIX MOJyJiell B cooTBeTcTBHH ¢ TpeboBanusmMu OI'OC u
®OII nagaspHOTO 001IET0, 0OCHOBHOTO 00111eT0 00pazoBanus B [ bOY «IIIAXTEPCKAS CILA
Ne 15»
a TaKKe OpPHUEHTUpPOBAHA Ha ILeJeBbIe MPUOPUTETHI, cHOpMyIHpOBaHHBIE B (enepanbHOi
paboueii mporpamMme BOCIUTAHHUS JUIS OOIIE0OPa30BaTENBHBIX OpPTraHU3aAINKN, OI00pEHHOMH

peuieHreM (enepanbHOro yuyeOHO-METOUYECKOr0 OObEeIUHEHHSI IO 001IeMy 00pa3oBaHHIO
(mpotokoin ot 23.06.2022 1. Ne 3/22.



[IporpamMmma mo XMMHUHM Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOHN 00Opa3oBaTelbHON MpPOrpaMMbl OCHOBHOTO OOIIEro
oOpasoBanus, npeacrasiaeHHbIX B PI'OC 00O, a Taxxe Ha OCHOBE (peepanbHOM paboueil mporpaMmbl
BOCIIUTaHMS U C y4ETOM KOHLIENIMM IIPENOIaBaHMsl yueOHOTro npeameTa « XUMHs» B 00pa30BaTeNbHbIX
opranusanusax Poccuiickoit denepanun.

IIporpamma o XumMuu Ja€T NpeACTaBICHUE O LEIAX, O0IIel cTpaTerui 00y4eH s, BOCIMTAHUS U
pa3BUTHs 00YYAIOIIUXCS CPEACTBAMH Y4eOHOTrO MpeMeTa, YCTaHABIMBAET 00s3aTeIbHOE IPEAMETHOE
CoJZIepKaHue, IPEyCMaTPUBAET pacHpeelieHHe ero 10 KJIaccaM M CTPYKTYPUPOBaHKE TI0 pa3zieiam U
TEMaM MPOrpaMMbl IO XUMHH, OINpPENeIIeT KOJINYECTBEHHBIC M KAueCTBEHHBIC XapaKTEPUCTHUKU
COJICpXKaHUs, PEKOMEHIYeMYIO IMOCIEI0BATEIbHOCTh U3YUCHUS XUMHH C YYETOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3EH, JIOTUKK Y4eOHOTO MpOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs,
ofpeieNsieT BO3MOXKHOCTH IPeMeTa /s pealu3aluy TpeOOBaHUH K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa30oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs, a TaKke TPeOOBaHMIA K
pe3ynpTataM OOy4YeHMs XMMUHU Ha ypOBHE IieNiell M3ydeHus MpeAMeTa MU OCHOBHBIX BHUJOB y4eOHO-
II03HABATENBHOM JESITEIbHOCTH 00YUaIOIIErocs 10 OCBOCHUIO yUeOHOTO COIEPIKaAHMSL.

3HaHWEe XMMMH CIY)KUT OCHOBOH Uil (hOpMHUpOBAHMSI MHUPOBO33PEHHUSI OOYYarOLIErocsi, €ro
NpPEJCTaBICHUNA O MaTepHaJbHOM EAWHCTBE MHUPA, BOXHYIO pPOJb HMIrpaioT (OpMHpPYEMble XUMHUEH
NPEJCTAaBICHUS O B3aWMOIIPEBPAIICHUSX JHEPTUUM W 00 JBOIIONMU BEIIECTB B IMPHUPOJE, O MYyTAX
petieHus ro0aIbHBIX MPo0OIeM YCTOMYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, YHEPTeTUUECKO,
MUILIEBOH M 9KOJIOTMYECKON 0€30MacHOCTH, TIPOOIIEM 3JpaBOOXPAHECHHUSI.

Wzydenune xumumu: CMOCOOCTBYET pealM3aliil BO3MOXXHOCTEH Ui CaMOPa3BUTHA U

dbopmupoBaHus
KYJIBTYpBl JUYHOCTH, €€ o0miel U (GyHKIMOHAIBHON I'PaMOTHOCTH; BHOCHUT BKJIaJ B ()OPMHPOBAHUE
MBIIUICHUSI U TBOPUYECKUX CIOCOOHOCTEH 0Oydarommxcsi, HaBBIKOB MX CAMOCTOSITEIBHON y4eOHOM
NESITEIbHOCTH, JKCIEPUMEHTAJIbHBIX M HCCIEJOBATENbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MIOBCETHEBHOM )KM3HHU, TaK U B TPO(ECCHOHATBHOMN NESTETbHOCTH; 3HAKOMHUT CO CeNN(UKOI HAydHOTO
MBIIUICHHS, 3aKJIaIBIBACT OCHOBBI IIEJIOCTHOTO B3IJISAA HA €AMHCTBO NMPUPOABI M YEIIOBEKA, SBISIETCS
OTBETCTBEHHBIM JTarioM B (DOPMUPOBAHHM €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH OOYYarOLINXCS;
CHOCOOCTBYET (OPMHPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAY4YHBIM 3HAHUSAM, K
pUpPOJIe, K YeTIOBEKY, BHOCUT CBOW BKJIaJl B 9KOJIOTMUYECKOE 00pa30BaHUE 00yJaIOIIHXCS.

JlaHHBIC HarpaBiIeHUs B 00yYEHUH XUMUU 00€CTIEYNBAIOTCS CTICU(BUKON CoNepKaHus yd4eOHOTO
npeaMeTa, KOTOPBIH SBIIIETCS MeIarornyecky alanTHPOBAHHBIM OTPaKeHHUEM 0a30BOM HAYKH XMMUHU Ha
OIPENICIIEHHOM JTarle €€ Pa3BUTH.

Kypc xumum Ha ypoBHE OCHOBHOIO oOOIIEro OOpa3oBaHUS OPHUEHTUPOBAH HAa OCBOEHHE
00yYaromMUMHUCS CHCTEMbl TEPBOHAYAIBHBIX MOHATHH XUMHHM, OCHOB HEOPTraHMYECKOW XHMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUYeCKON XUMHH.

CrpykTypa coaep)kaHusi IpOrpaMMBbl 110 XUMHH ¢(hOpMUpPOBaHA HA OCHOBE CUCTEMHOI'0 MIOX0/1a
K e€ m3ydeHunto. CopeprkaHue CKIaIbIBACTCS U3 CUCTEMBI TOHATHI O XUMHUECKOM JIEMEHTE U BEIIECTBE
U CHCTEMBbl NOHATHM O XUMHUYeCKOM peakuuu. O0e 3TH CUCTEMBI CTPYKTYpHO OpPraHU30BaHbI 110
NPUHIAITY TTOCIIEA0BATEIFHOTO PAa3BUTHS 3HAHWN HAa OCHOBE TEOPETUUECKUX IPEICTABICHUN Pa3HOTO
YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS,
— Ilepuoanueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUCHHUA O CTPOCHUU aTOMA U XUMHYSCKOU CBs3HU,



— MpECTaBIECHUI 00 NEKTPOIUTUUECKOM TUCCOLMAIMY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUS pPAacCMATPUBAKOTCA HA OCHOBE OHMIMPHUYECKM MOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJEIOBATEIbHO OT OJHOIO YPOBHS K JAPYTrOMY, BBIIOJIHSS
GyHKIMM OOBSCHEHUS W TNPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOMKHOCTEH MPAaKTHUYECKOIO
IIPUMEHEHUS U ITOJIyYEHHUS N3YYaeMBbIX BEILECTB.

OcBoeHue POrpaMMBbI IO XUMHH CITOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O XUMHYECKON
COCTaBJISIIOLLIECH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON MPUPObI, IEHHOCTHOTO OTHOIIEHUS K
Hay4YHOMY 3HAHHUIO U METOJAaM IO3HaHUA B Hayke. M3ydeHue XUMHUM IPOUCXOAUT C IPUBJICYCHUEM
3HaHUH U3 paHee U3YUYCHHBIX YUeOHBIX MpeaMeToB: « Okpyxaromuil Mupy, «buonorus. 5—7 kinacce» u
«Pu3uka. 7 Kiaccy.

[Ipy m3ydeHUM XUMHHM TPOUCXOIUT (POpMHpOBAHHE 3HAHUI OCHOB XMMHYECKOH HAayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOW JEsITeIbHOCTH YelIOBeKa M Kak OJHOTo M3
KOMITOHEHTOB MHUPOBOW KYJBTYpHL. 3ajada y4eOHOTro MpeIMeTa COCTOMT B ()OPMUPOBAHUU CHUCTEMBI
XUMHUYECKHX 3HAHUNH — BaKHEHIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHH,
JIOCTYIIHBIX 000O0IIEHUII MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAayKH, B NPUOOIICHUN K HAyYHBIM
METOAaM IO3HAHMsSI MPU U3YUYEHUM BEIIECTB U XMMUYECKMX PeakUUid, B (GOpMUPOBAHUM U Pa3BUTUU
MO3HABATEJIbHBIX YMEHUHN U UX MPUMEHEHUH B Y4eOHOMO3HABATEIbHON U y4eOHO-HCCIIE0BATEIbCKOM
NEeSITEIbHOCTH, OCBOCHUH MIPABHUII OE30MMaCHOT0 O0pAIleHNs C BEIIECTBAMU B TTOBCEIHEBHOM JKHU3HH.

[Ipu n3yueHnn XuMUHM Ha yPOBHE OCHOBHOTO 00IIeT0 00pa30BaHMsl BaXKHOE 3HaYCHHE IPHOOpeNn
TaKue 1eJIH, KaK:

— dbopMHpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOW JMYHOCTH, TOTOBOW K CamMO0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPHHATUIO PEIICHUH, COCOOHOW aJanTHpOBAThCA K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM KH3HU;

— HaNpaBICHHOCT, OOy4YeHHs Ha CHCTEMaTHYecKoe MpuoOLIeHne oO0yJaromuxcs K
CaMOCTOSITEJIbHOW T03HABaTEIbHOM AEATENbHOCTH, HAYYHBIM METOJaM IMO3HaHHUA, (HOPMHUPYIOIINUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUHU;

— o0ecrieueHHe YCJIOBUH, CINOCOOCTBYIOIIUMX MPUOOPETEHHIO OOYYaIOUIMMHUCS —OIBITa
pa3HoOOpa3HOW JEATETbHOCTH, II03HAHUS M CAMOIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE AJIS1 PA3IMYHBIX BUIOB JESATEIBHOCTH;

- dbopmupoBanue o0mIeH (HYyHKIIMOHATLHOW M €CTeCTBEHHO-HAYYHON T'PAMOTHOCTH, B TOM
YyHuclle YMEHUNW OOBSCHATH U OLICHUBATh SIBICHUS OKPY’KAIOIIEr0 MUpa, UCIOJIb3Yysl 3HAHUS U OIIBIT,
MOJIyYCHHBIE TPH U3yYEHUH XUMHH, IPUMEHATh UX MPU PEIICHUU MPOOJIEM B MOBCEIHEBHON KU3HU U
TPYAOBOM AEATEIBHOCTH;

— dopmupoBaHre y 00y4YaromUXCs T'YMaHUCTHYECKUX OTHOIICHUH, MOHMMAHUS LEHHOCTH
XUMHUYECKHUX 3HAHUU JIJIs1 BBIPAOOTKH IKOJIOTUYECKH 11€1€c000pa3HOro MoBeIeHUs B ObITY U TPYJIOBOM
JIEATEIIHOCTH B LEJSIX COXPAHEHUsI CBOETO 310POBbsl U OKPYKArOLIEH IPUPOAHON CPEMBL;

— pa3BUTHE MOTUBAIMH K 00YYECHHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHUSI OOIIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BbIOOpPY mHpoduis u
HaNpaBJICHHOCTH JTATbHEHIIIEr0 00yYeHHUS.

OOmiee 4KMCIO 4YacoB, OTBENEHHBIX MJI M3YYCHHs] XUMUU Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3zoBanus, coctanisier 136 gacos: B 8 kiacce — 68 yacoB (2 yaca B Henlenio), B 9 kimacce — 68 yacos
(2 gaca B HezentO).






II. COOJEP)KAHUE OBYUYEHUA

8 KIIACC IlepBoHayaiibHble XUMHUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XUMHUM B KU3HU YeIOBEKA. XUMUSL B CUCTEME HayK. Tena U BelecTBa.
®u3nyecKue CBOMCTBA BEHIECTB. ArperaTHoe coctosHue BemecTB. [[oHsTHE O MeToax MO3HAHMS B
xumuu. Ynctele BemecTBa 1 cMecH. CriocoObl pa3aeseHus CMECeH.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 31eMeHTOB. [IpocThie u
CJIO’KHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocrasa BemlecTB. OTHOCUTENIbHAsA aTOMHAasi Macca. OTHOCUTENbHAs MOJIEKYJIsipHast Macca. MaccoBas
JIOJISI XMMHUYECKOTO 3JIEMEHTA B COCAMHEHHH.

KomnuectBo BemecrBa. Moisb. Momsiprass macca. B3auMOCBA3b KOJIMYECTBA, MACChl M YHUCIIA
CTPYKTYPHBIX IWHHMII BemecTBa. PacuéTel mo GpopmynamMm XUMHUYIECKIX COCTUHEHUI.

OU3NYeCKUE U XUMUYECKHUE SBICHUS. XUMHUUECKasl peakius U €€ Npu3HaKku. 3aKOH COXPAaHEHUs
MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHUs. Kiaccmdukamus XUMHYECKUX peaknui (COeIMHCHUS,
pasnokeHus, 3aMelieHns, 0OMeHa).

Xumuueckuii IKcnepumenm:. 3HAKOMCTBO C XUMHUYECKOW IOCYJIOH, MpaBuiIaMH padOThl B
nabopaTopun M mpuéMaMu OOpamieHusi ¢ J1a0opaTopHbIM O0OpPYIOBAaHWEM, W3YYEHHE U OIMCAHHE
¢u3nUecKkux CBOICTB 00pa3OB HEOPraHMYECKUX BEUIECTB, HaOmojaeHue (u3nyeckux (TIaBieHUE
BOCKa, TasHHUE JIbJ]a, pAaCTUpPAHUE caxapa B CTYNKEe, KUIEHUE U KOHJEHCALUS BOJbI) U XUMHUYECKUX
(ropeHue cBeuM, MPOKAIMBAHME MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeNa C KUCJIOTOW) SBICHHIA,
HaOJIOZICHUE W OMHCAaHWE MPHU3HAKOB TNPOTEKAHWS XUMHUYECKUX peakiuil (pasioxeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pasnokeHue ruapokcuaa memu (1) mpu
HarpeBaHuu, B3auMojielicTBUE kene3a ¢ pacTBopoM conu menu (II), uzydyenue crnocoboB pasneneHus
cMeceil: ¢ TIOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIMAPUBAHUE, TUCTHULALMS, Xpomatorpadus,
MPOBEJICHNE OYMCTKU MOBAPEHHOW COJM, HAOJIO/IEHUE U ONMHMCAHUE PEe3yJIbTaTOB MPOBEACHUS OIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JJaHNE MOJIeNiel MOJIEKYT (IIIapOCTEePKHEBHIX).

Baskueine npeacTaBuTe 1M HEOPraHMYECKUX BeLeCTB

Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopos — anemeHT u mpoctoe BemectBo. Haxoxnenne
KHCTIOpoJla B Tpupojae, (u3mveckne W XUMHUYECKHME CBOWCTBAa (peakmuu ropeHus). OKCHIBI.
[Mpumenenne xucnopoga. CrnocoObl MOMYYEHHS KUCIOPOJa B JIaOOPATOPUH U MPOMBINIICHHOCTH.
Kpyrosopot kuciopoza B mpupoze. O30H — ajutoTporiHasi MOAU(UKAIUS KUCIOPOIa.

TemnoBoit  >pdeKT XUMHYECKOW peakiuH, TEPMOXMMUYECKHE YpaBHEHHUS, 0JK30- U
SHAOTEPMHUUECKUE peakUru. TOMIMBO: yrojib U METaH. 3arps3HeHHUE BO3/1yXa, YCUICHUE TapHUKOBOTO
addekra, pa3pylieHne 030HOBOTO CIIOSL.

Bopopon — snemeHT u mpocroe BemecTBo. Haxoxaenue Bojopona B npupone, puzndeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TIOJTy4eHus. KUCI0ThI 1 comu.

Momnsipabiii 00b€M ra3oB. Pacuérel Mo XUMHUYECKUM YPaBHEHHUSM.

®dusnyeckue CcBoiicTBa BOAbl. Boja kak pactBoputTenb. PactBopel. HacellieHHbIE |
HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTh BellecTB B Bojie. MaccoBas /101 BEIIECTBA B PacTBOPE.
Xumudeckue cpoiictBa Boabsl. OcHoBaHuUs. Ponbs pacTBOpOB B mpupojie W B JKU3HU 4YEJIOBEKA.
KpyroBopoT BozibI B ipupo/ie. 3arpsi3HeHne MPUPOIHBIX BoJ. OXpaHa U OYUCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neoprannueckux coeaunennid. Oxcuapl. Knaccuduxarnms okcuaos:



coneoOpa3yromiye (OCHOBHBIC, KHCIOTHbIE, amM(pOTepHble) M HecoleoOpasyromue. Homenkmarypa
OKCcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [losyyeHue okcuaoB.

OcuoBanust. Knaccudukarys oCHOBaHUMN: MENOYH U HEPACTBOPUMBIE OCHOBaHMs. HoMeHkaTypa
ocHoBaHUM. OU3nyeCcKne U XUMUYECKHE CBOKCTBA OCHOBaHMM. [lonyueHrne ocHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaor. DuU3MYeCKUe U XUMHUYECKUE
cBoiicTBa KucHoT. P aktuBHoctu metamuioB H. H. bekerosa. Iloyuenne kucnor.

Comu. Homenknatypa cosieid. @uznueckue U XuMHUecKue cBoiicTBa coieid. [lomyuenue coneid.

['eneTnyeckas CBSI3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUMN.

Xumuueckuil IKcnepumenm. KaueCTBEHHOE OIPENEIICHUE COACPKAHUS KHCIOPOJa B BO3JIyXeE,
nojlyueHue, CoOMpaHue, paclio3HaBaHWE W HW3yYEeHHE CBOMCTB KHUCIOpOJa, HaOMIOJEeHUe
B3aUMOJICHCTBUSL BEIIECTB C KHCIOPOJOM M YCIOBHS BO3HHKHOBEHHUS M TNPEKPALICHHUS TOPEHUS
(moxapa), o3HaKOMJIeHHEe ¢ oOpa3laMu OKCHJIOB M ONHCAHHE HX CBOWCTB, IMOJYYCHHE, COOMpaHWeE,
pacro3HaBaHHUe U U3y4Y€HUE CBOWCTB BOIOpOa (TOPEHHE), B3aUMOJICHCTBUE BOJIOPO/IA C OKCUIOM MEH
(IT) (BO3MOXHO HMCIIONB30BaHUE BHICOMATEPUAIIOB), HAOIIOAEHNE 00Pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJEIOBaHUE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3UYHONH PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C  OIPEACIEHHOW MacCOBOM JOJEH PacTBOPEHHOIO  BELIECTBA,
B3aMIMOJICHCTBHE BOJBI C MeTaUIlaMU (HAaTpUeM © KaibliieM) (BO3MOXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAJIOB), HCCIEOBAaHUE OOpa3I[OB HEOPTraHWYECKHX BEIIECTB pPa3IUYHBIX KJIACCOB,
HAONIIO/ICHUE W3MEHEHUS OKPAaCKM HWHAWKATOPOB B PACTBOpPAaX KHUCJIOT U INEIOYeH, HW3y4eHue
B3aumoeiicTeus okcuna meau (II) ¢ pacTBopoMm cepHOM KHCIOTBI, KUCIOT C METaljlaMH, peakuui
HEUTpalM3aluy, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBHITECHEHHWE OJHOTO METajula JAPYTUM M3
pacTBOpa COJIM, PEHIEHUE SKCIEPUMEHTANIBHBIX 33J1a4 10 TeMe «BakHeime Kiaacchl HEOpraHu4eCKUxX
COEIMHEHUI.

Ilepuoauyeckuii 3axkon u Ilepuoauveckass cucrema xuMudeckux 3jementos /[I. W.
MenpeneeBa. CtpoeHue atoMoB. XuMmuueckass CBsi3b. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[TepBbie MOMBITKH KIACCH(PUKAIUU XUMHUYSCKAX NIEMEHTOB. [loHATHE O Tpymnmax CXOIHBIX
37eMEHTOB (IIE€JIOYHBbIE W HIENIOYHO3EMEIbHbIE METAIIbl, TaJIOT€Hbl, UHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCUJIBI M THAPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoanyueckas cucremMa xumudeckux sineMeHToB [[. M. Menneneena.
KopoTtkomnepuonnas u jymmaHONIEprotHast popmbl [leproandeckoit CHCTEMbI XUMHUYECKUX 3JIEMEHTOB /.
N. Menneneena. [lepuoapl u rpynmbl. @U3NYECKUil CMBICI MOPSIKOBOIO HOMEpPA, HOMEPOB Nepuoaa u
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX snep. M3orombl. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
000s109eK aTOMOB TMepBbIX 20 XUMUYECKUX AeMeHTOB llepuonnueckoii cucremsr . . Menneneena.
XapakTepucTUKa XUMHUYECKOTO 3JE€MEHTa 1o ero mnojioxkeHutro B Ilepuommueckoit cucreme 1. U.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUsSI pajdyca aTOMOB XHUMHYECKHUX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIAM U IEPUOAAM.

3navenue llepuomnyeckoro 3akoHa u Ileprogudeckoil CUCTEMBbl XUMHUYECKHX AJIEMEHTOB IS
pa3BUTHUA HayKu U nipakTuku. [. 1. MenneneeB — yu€HbIid U TpaXKJaHVH.

XuMmuyeckas CBSI3b. KoBanentnas (nonsipHas u HEMnoJIsipHast) CBSI3b.

SHCKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JeMEHTOB. MloHHAs CBS3b.



Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpoueccsl okucineHus u
BoccTaHOBJIEeHHA. OKHCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm: u3ydeHue oOpasloB BEIIECTB METaNIOB U HEMETaJUIOB,
B3aUMOJICHCTBUE THUJPOKCUAA IIMHKA C PAcTBOpPAMHM KHUCJIOT MW IIEJIOYei, MPOBEAEHHUE OIIBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpeHue, peakiuu
pa3IoKEHUS, COEAUHEHNUS).

Mescnpeomemnuie céasu

Peanuzanus MexxnpeIMEeTHBIX CBSI3€H NMPU M3YUYEHHH XHUMHUHU B 8 KJIACCE OCYILECTBIISETCS Yepe3
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHATHA, TaK W IOHSATHHA, SBISIONUXCS
CHUCTEMHBIMU JJIs1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbBIC TOHSATHSA: HAy4dHBIH (DaKT, THIOTe3a, TEOpHs, 3aKOH, aHaJH3,
CUHTE3, KIIacCU(PUKAIUS, TEPHUOTUIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOJICTHUPOBAHUE, U3MEPCHHE,
MO/ICITb, SIBJICHHUE.

®duznka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIM]I, U30TOIbI, paIMOAKTUBHOCTb,
MOJICKYJIa, AJIEKTPUYECKUIN 3apsili, BEHICCTBO, TEJI0, 00BEM, arperaTHOe COCTOSHHWE BEIECTBAa, Tas,
bu3UYEeCKre BeTUYNHBI, €UHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, qpixanue, onocdepa.

l'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOAbI, MOJE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC BemecTBO 4 XUMHYeCKAasi peakuus

[Iepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuuyeckux sneMeHToB [[. . Menneneena.
CtpoeHune aTtoMoOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX
MEepPUOJIOB, Kallisd, KaJbIUS W WX COCIWHEHUNU B COOTBETCTBHHM C TOJOKEHHEM DJIEMEHTOB B
[Tepronnueckoit cuctemMe U CTPOCHUEM UX aTOMOB.

Crtpoenue BelecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTALTUYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKOU PEIIETKN U BUJIa XUMUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYEeCKHX BEIIECTB. XMMHUYECKHUE CBOMCTBA BEIIECCTB,
OTHOCSIILIUXCA K Ppa3IMYHBIM KJAaccaM HEOPraHWYeCKHX COEAMHEHUH, TEeHETUYeCKas CBs3b
HEOPraHWYECKHUX BEILECTB.

Krnaccudukanus XuMUYECKHMX peaklUuid IO pPa3NUYHBIM MpPU3HAKaM (10 YHCIy U COCTaBy
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 M3MEHEHHIO CTETICHEW OKWCIICHUS
XUMHYECKHX 3JIEMEHTOB, IO OOpAaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- U IHIOTEPMHUYECKHE
peaKIuu, TepPMOXUMUYECKHE YPABHEHUSI.

[TonsiTne o ckopoctu xumuueckoi peaknuu. [loHsTHE 00 00OpaTHMMBIX W HEOOPATUMBIX
XUMUYECKHX peakuusax. [IoHATHe 0 rOMOreHHbIX U reTepOoreHHbIX peakuusx. [lonsTue o katanuse.
[lonaTne 0 xuMHUUYecKOM paBHOBecHH. DaKTOpbI, BIUSAIOINIME HA CKOPOCTh XMMHUYECKOM peakiuu U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTEIEHO-BOCCTAHOBUTEIILHBIC peakiuu, 3JIEKTPOHHBIN Oaanc
OKHUCJINTEIbHOBOCCTAHOBUTECILHOM peaKkiuu. CocrapieHue YpaBHEHHUM OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCIIOB30BAaHUEM METOIa JIEKTPOHHOTO OaslaHca.

Teopus AIEKTPOTUTUUYECKON TMCCOUALINN. DIAEKTPOIUTHI U HEAJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAlMK BEIIECTB C PA3JIMYHBIMU BUIAMU XUMUUYECKOM CBsI3U. CTENEeHb IUCCOLIUAIIH.
CunpHbIC U CI1a0bIE AIEKTPOJIUTHI.
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Peaknin moHHOrO OOMeEHa. YCIIOBUSI MPOTEKAHHsS pEaKuil HOHHOrO OOMEHa, MOJIHBIE U

COKpAIllEHHbIE HMOHHBIE ypaBHEHHsS peakiui. CBOHCTBa KHCJIOT, OCHOBAaHUM U COJIEW B CBETE
MpeICTaBICHU 00 AIEKTPOIIUTHYECKON qucconnanui. KauecTBeHHbIe peakiiiy Ha HOHBI.
[lonatue o ruaponuse conel. Xumuueckuit IKcnepumeHm: O03HAKOMIJICHHE C MOJEISIMU
KPUCTALTMYECKHUX PEIIETOK HEOPTaHUYECKUX BEIECTB — METAJJIOB U HEMETAIIOB (TpaduTa U anmasa),
CJIOXHBIX BEIECTB (XJIOpUAA HATPUS), HCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakiuu oT
BO3JCHCTBUS pPA3NUYHBIX (AKTOPOB, MCCIEAOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
nporecca AUCCOIUAIMKN KUCIIOT, Iefloueld U coiei (BO3MOXHO HCIOIb30BaHHE BUAECO MaTEpPHAIIOB),
MPOBEJICHUE OIBITOB, WIIIOCTPUPYIOMIUX MPHU3HAKKA MPOTCKAHHS PEAKIMA HWOHHOTO OOMEHa
(oOpazoBanue ocajka, BbIIEICHHUE Ta3a, 00pa30BaHUE BObI), OMBITOB, WIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakiuil (rOpeHHe, peaklUU pPAa3JIOoKEeHUs, COCTUHEHUS),
pacno3HaBaHUE HEOPraHMYECKHUX BEIIECTB C IOMOILIBI0O KaU€CTBEHHBIX PEAKLMi Ha WOHBI, pEUICHHE
JKCIIEPUMEHTAIIBHBIX 3a/a4.

HeMeTasibl M UX coeTUHEHUSI

OOmast xapakTepucTUKa TajoreHoB. OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEPHBIC CTETICHU
okucienus. CTpoeHue u (PU3HIeCKre CBOMCTBA MTPOCTHIX BEIIECTB — FAJIOTCHOB. XMMHUYSCKHAE CBOMCTBA
Ha NpuMepe xyopa (B3aMMOAEHCTBHE € MeTaUlaMHM, HEMEeTalJlaMH, LIeJ04aMH). XJIOPOBOIOPOA.
ConsiHast KMciOTa, XMMHYECKHE CBOWCTBA, I[OJIydeHUEe, MpuMeHeHue. [leiictBue xiopa u
XJIOPOBOAOPO/Ia HA OpraHU3M 4eJloBeKa. BaxkHeline XJI0puabl U UX HAXO0KJEHUE B IIPUPOJIE.

OO0mas xapakTepucTuka 31eMeHToB VIA-Tpynmnsl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHBIE
crenieHu okucieHus. CtpoeHue u (U3NYECKUE CBOMCTBA IMPOCTBHIX BELIECTB — KHUCIOPOAA U CEpBI.
AmnoTponHbie MOIM(HUKAIMU KHCIOpOJa W cepbl. XUMHYECKHE CBOWCTBa cepbl. CepoBomopo,
cTpoeHue, (U3MYECKHe U XMUMHYECKHE CBOMCTBA. OKCHABI CEPbl KaK MPEACTABUTENIN KHUCIOTHBIX
okcusoB. CepHast KUCIOTa, GU3NUECKUE U XMMUYECKHE CBOWCTBA (00IIMe KaKk MpeACcTaBUTENs Kiacca
KHUCTIOT U crenuduueckue). XuUMUYECKHE PEaKI|H, JieXKalllie B OCHOBE MPOMBIILIEHHOTO crocoba
MOJIy4eHUs] CepHOM KUCIOThI. [IprumeHeHnue cepHoil kucioTel. CoJld CEpHOM KUCIOTHI, KaueCTBEHHAs!
peakuus Ha cynbdar-uon. Haxoxxaenue cepsl u €€ coeAMHEHUN B pupojie. XUMHUECKOE 3arpsi3HEHIE
OKpYXaroIie cpelbl COETUHEHUSIMHI Cepbl (KUCIOTHBIE MOXKIH, 3arpsi3HEHHE BO3yXa U BOJOEMOB),
CHOCOOBI €ro NpeI0TBpalECHUs.

OO61mmas xapaktepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTETICHH OKHCIIEHUs. A30T, paclpoCTpaHeHHe B Tpupoje, (U3HUecKue U XUMHUYECKHE CBOWCTBA.
KpyrosopoT azora B mpupone. AMMuak, ero (u3nueckue U XUMHUYECKHUE CBOWCTBA, MOJy4YEHUE U
npuMmenenre. Conmu aMMOHUSA, UX (PU3MUECKHe U XUMUYECKUE CBOWCTBA, MpuMeHeHue. KadecTBeHHas
peaxiusi Ha MOHbl aMMOHUS. A30THas KHUCIIOTa, €€ Mmoiay4yeHue, (pu3nueckue u XUMUYECKUe CBOMCTBA
(oOmme Kak MpeacTaBHTENS Kiacca KUCIOT W cnenududeckne). Vcnonp3oBaHue HUTPATOB M COJEH
aMMOHHMSI B KaueCTBE MHUHEPAJbHBIX yA0OpeHui. XUMHYECKOoe 3arpsi3HEHHuE OKPY KaIoLell Cpelbl
COEJIMHEHUSIMU a30Ta (KUCJIOTHBIE NOXKIHW, 3arpsi3HEHUE BO3ayXa, NMOYBbI U BOA0EMOB). dDocdop,
ajutoTpornHbie Moaudukanuu Gochopa, puzndeckue u xumuueckue cporictsa. Oxcua docdopa (V) u
docdopHas kucioTa, GU3NISCKUE U XUMUUICCKUE CBOMCTBA, MosryueHue. Mcnoiap3oBanue GocdaToB B
KaueCTBE MHUHEPATBHBIX yI00pEHUH.

O6mas xapakTepucTrka 351eMeHTOB [V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIS
CTETICHW OKHCJICHHUS. YTIEpOJ, aUIOTPOIHBIE MOJIU(HKAINK, pPAaCHpOCTPAaHEHHE B TPHUPOJIE,
bu3nvecKkue W XUMHYECKHe cBoicTBa. AncopOuus. KpyroBopor yriepoaga B mpupoae. OKCHIBI
yriepoaa, ux (pu3uvYecKre U XMMHUYSCKHE CBOWCTBA, JICHCTBUE HA JKUBHIC OPTaHHU3MBI, IMOJYICHHE H
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MpUMEHEHHe. DKOJIOTUYECKUe MPOoOIIeMBbl, CBA3aHHbIE ¢ OKcuaoM yrieposa (IV), runoresa rmo6anbHOTO
NOTEIJICHUS] KJIMMaTta, MAapHUKOBBIM 3¢ dekT. YronbpHas KucIOoTa U €€ conM, ux (usmueckue u
XUMHUYECKHE CBOWCTBA, MONyuyeHHWE U TpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIUHE, IPOMBIIINIEHHOCTH U CEJTbCKOM XO3SHCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAWHEHUSX yriepoia (MeTaH,
9TaH, OTWIEH, alleTWICH, OJTaHOJI, TJIMIEPUH, YKCyCHas Kuciota). I[IpupoaHbie HCTOYHUKH
YTI€BO0POAOB (Yroiib, IPUPOAHBIN ra3, HePTh), MPOAYKTHI UX MepepaboTKu (OEH3MH), KX POJIb B OBITY
Y IPOMBINIITIEHHOCTH. [ToHATHE 0 OMOTOTUYECKH BaKHBIX BEIIECTBAaX: KHUPaxX, OeIKax, YIJIeBoIax — U UX
poJIK B )KM3HU YeroBeka. MaTepuaabHOE €JMHCTBO OPraHMYECKUX U HEOPraHMUECKUX COSTUHEHHH.

Kpemuuii, ero ¢usnueckne 1 XuMUYeCKUE CBOMCTBA, MONy4YeHHE U mpuMeHeHue. CoennHeHus
KpeMHHsI B Tipupojse. O6mme mpencraBieHus o0 okcunae kpemaus (IV) m KpeMHHEBOW KHCIIOTE.
Cunukatsl, UX UCIIOJIb30BaHKE B OBITY, B MIPOMBIIIJIECHHOCTH. BaxkHeilue cTpouTenbHble MaTepHAIIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, Xene300eToH. IIpobGnembl 0e30macHOTO  HMCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KHU3HU.

Xumuueckuii Ikcnepumenm. u3ydeHne oOpa3IioB HEOPraHUYECKUX BEIECTB, CBOMCTB COJSTHOM
KHUCJIOTBI, NPOBEIECHHUE KAYECTBEHHBIX pEaKUui Ha XJIOPHA-UOHBI U HAOJIIOJeHHE MPU3HAKOB HUX
MPOTEKaHUs, OTBITHI, OTpaXKkarolue (U3NIECKUe U XUMUUYECKHE CBOMCTBA raJIOr€HOB U UX COEAMHEHUN
(BO3MOYHO HCIIOIH30BaHUE BUIEOMATEPHAIIOB), O3HAKOMJICHHE ¢ 00pa3iiaMu XJI0PUI0B (TaJOreHU OB ),
03HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeMHEHUSIMH (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIIOB),
HaOJII0/IeHNe Tpoliecca OOYIIIMBaHUS caxapa MoJ JeUCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI,
U3y4eHHe XUMHUECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI, MPOBEICHHE KaYeCTBEHHON peaKIuu
Ha CyJb(haT-uoH U HAOII0IeHHEe TPU3HaKa e€ MPOTEeKaHUsI, 03HAKOMJIEHHE C (PU3NYECKUMU CBOMCTBAMHU
asoTa, hocdopa 1 UX coeTUHEHUH (BOZMOXKHO UCITOJIb30BAHKE BUIEOMATEPUAIIOB), 00pasiiaMy a30THBIX
1 GochopHBIX YIAOOpEeHUH, TOIydeHHe, COOUpaHue, Paclio3HaBaHWE W M3yYCeHHUE CBOWCTB aMMHaKa,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMii Ha MOH aMMOHUS W (ocdaT-HOH U U3yYeHHE MPU3HAKOB HX
NPOTEKaHWsl, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEAbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHIEOMATEPUANIOB), U3YYCHHUE MOIENIeH KPUCTAUTHIECKUX PEIETOK anMasa, rpadura,
dynnepeHa, 03HAKOMIIEHUE C MPOLIECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM
U YCTPOMCTBOM MPOTHBOTa3a, IMOJNydeHHe, COOWpaHHWe, pacro3HaBaHHE W HW3YYCHHE CBOWCTB
YTIEKUCIIOTO Ta3a, MPOBEEHUE KAaYeCTBEHHBIX PEaKIMii HAa KapOOHAT U CHJIMKAT-WUOHBI M H3y4YCHHE
MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHUE C MPOIYKIMEeH CHIMKATHON MPOMBIIUIEHHOCTH, PEIICHHE
9KCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe « BakHele HeMeTasulbl U UX COSAMHEHUSY.

MeTtaniabl M UX COeIMHEHHS

OO6mias xapakTepUCTUKAa XUMHYECKUX 3JIEMEHTOB — METaUIOB HA OCHOBAaHUHU MX TOJIOKECHUS B
[Tepuoanueckoii cucreme xumuueckux 3neMeHToB J[. . MenneneeBa u ctpoenus atomoB. CTpoeHue
MeTasuIoB. MeTaiinyeckas CBSI3b M METaJUIMUecKasi KpUCTAIUTMYECKasl peiéTka. DIeKTPOXUMHUECKUI
psAn HampspDKeHuid MeTaioB. DU3MYECKWe M XMMHUYECKHE CBOMCTBa MeTaiioB. OOImue crocoObl
nosydeHus: MetauioB. [IoHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI UX OT KOPPO3UH.
Cmnassl (CTasb, 9yTYH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIUICHHOCTH.

lenounsie MeTaibl: nonoxkenue B Ilepuoanueckoit cucreme xumuueckux snemeHToB 1. .
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXKAEHHE B Mpupoje. Pu3nyecKkue 1 XuMUUYecKre cBoMCTBa (Ha
npuMepe HaTpust U Kanus). OKCHUIIbI U TUAPOKCUABI HATPHS U Kanus. [[puMeHeHue nieIouHbIX METaIOB
Y UX COCUHECHHII.
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[IlenoyHO3eMeENbHbIE METAUIBI MarHui W KalbLMW: nosoxkeHue B Ilepumonmyeckoil cucreme
xuMudeckux syemeHToB [l WM. MeHneneeBa, CTpo€HHE HUX aTOMOB, HAaXOXJIECHHE B MPHUPOJE.
Ouznyeckue U XMMHUYECKUE CBOMCTBA MarHus U Kajblus. BakHelve coenHeHusT Kalnblus (OKCHUI,
TUAPOKCHI, coyin). JKECTKOCTH BOJIBI M CTTIOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxenue B [lepuonnyeckoii cucreme xumuueckux anemenToB . . Menneneena,
CTpOEHHE aToMa, HaxokJaeHue B mnpupoje. dusmueckne U XUMHUUECKHE CBOMCTBA AIIOMHHMSL.
AmpoTepHbIe CBOMCTBA OKCHJIA M THIIPOKCHIA AITFOMUHUSL.

Kene3o: nonoxenne B [lepronnueckon cucreMe xumuueckux snemeHToB . Y. MeHnneneena,
CTpOEHHE aToma, HaxoxjaeHue B npupoje. dusnueckne u XUMUYECKUE CBOMCTBa xkeye3a. OKCHUIBL,
ruapokcuabl v conu xenesa (II) u sxenesza (I1I), ux cocras, cBoiicTBa U Moyy4yeHuUE.

Xumuueckuii IKcnepumenm:.  O3HAKOMIICHHE C O00pasllaMd METaJUIOB W CIUIABOB, HX
(bu3NYeCKUMHU CBOWCTBAMHU, M3yYEHHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO HCIOJIb30BAaHUE
BUICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHAA KAJIBLUS W HATPUS C BOAOW (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPUAJIOB), UCCIIEOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLIECCa TOPEHUS JKele3a
B KHCJIOpOZi€ (BO3MOXKHO HCIOJIb30BAHNE BUJIEOMATEPHAIIOB), IPU3HAKOB MPOTEKaHMs Ka4eCTBEHHBIX
peakuuii Ha WOHBI: MarHUWs, Kaubllusd, aTiOMHUHES, nuHKa, xkene3a (1) u xeneza (III), memu (ID),
HaOJIOZICHUE W ONMHCaHWE IPOIECCOB OKPAIIMBAaHUS IUIAMEHM HOHAMH HATpUs, KalWs U KaJbIUSA
(BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATEPUANIOB), HCCIIEJOBaHUE aM(OTEpHBIX CBOMCTB THAPOKCH]A
ATIOMUHUS U TUAPOKCUIA IMHKA, PEIIeHHEe SKCIIEPUMEHTANbHBIX 3a/1a4 0 TeMe « BaxkHelne MeTasl
U X COEIUHEHUS.

XuMHA M OKPYKAIOLIadA cpeaa

BemiectBa 1 MmaTepuransl B IOBCEAHEBHOM JKM3HU YesloBeKa. bezonacHoe nerosib30BaHNE BEIIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBast moMoIIs Ipyu XUMHYECKUX 0XKOTaX U OTPABICHHSIX.

XUMHUYECKOe 3arpsi3HeHHE OKpy’Karolled cpeisl (mpenenbHas IOMyCTUMAas KOHLIEHTPALHs
BeniecTs, nanee — [1J1K). Poxb xuMuun B perieHu# 5K0I0rn4eckux mpooiiem.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbl METAIIJIOB, MIOJTUMEPHBIC MaTEPHAJIBI).

Mescnpeomemmnuie céasu

Peanu3zanust MeXnpeaAMETHBIX CBA3EH MPHU W3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBISETCS dyepes
UCTIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSITUH, TaK W TIOHSATHHA, SBIISIOIIUXCS
CUCTEMHBIMU JJIs1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TMOHATHSA: HAy4YHBIH (DAaKT, THIOTE3a, 3aKOH, TEOPHs, aHaJu3,
CHHTE3, KJIacCH(HKALHUs, IEPUOJINIHOCTb, HAOIIOJCHNE, YKCIIEPUMEHT, MOJICIIMPOBAaHUE, U3MEPECHHUE,
MOJIEITb, SIBJICHUE, TAPHUKOBBIN 3(peKT, TeXHOMOTHS, MaTepHaibl.

®duszuka: MaTepus, aToM, FJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/1, U30TOIbI, PaIUOAKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUUYECKUH 3apsijl, TPOBOAHUKH, TIOIYHPOBOJHHUKH, JMIICKTPHKH, (HOTODIIEMEHT,
BELIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, Tra3, pPacTBOpP, PacTBOPUMOCTD,
KPUCTAJIJIMYECKAsl pel€rka, CIUIaBbl, (PU3WYECKUE BEIMYMHBI, €IUHUIIBI W3MEpPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COMHIIE.

buonorusi:  ¢gorocunTes, npixaHue, Ouocdepa, OSKOCHCTEMa, MHHEPAJIbHBIE YAOOpPEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATENIbHbIE BEILIECTRA.

['eorpadus: atrmocdepa, rumpocdepa, MHHEpPATbI, TOPHBIC MOPOJBI, TMOJIE3HBIE HCKOMAEMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.



13

I11. IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOSHHSI IIPOTPAaMMBI OCHOBHOTO O0IIIEro 00pa30BaHUs JOCTHTAIOTCS
B X0A€ 06y‘-ICHI/ISI XUMHUHN B €AUHCTBEC quGHOﬁ U BOCIIUTATEIbHOU ACATCIIBHOCTHU B COOTBETCTBHUU C
TPaJIULIMOHHBIMU POCCUWCKMMH COLIMOKYJIBTYPHBIMH U JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMU,
OPUHATHIMH B OOINECTBE NpaBWIaAMH M HOPMAaMU TMOBEAECHUS U CIIOCOOCTBYIOT IMpoOIeccaM
CaMOIIO3HAHHS, CAMOPA3BUTHUS U COLMATH3AIUHN 00YYarOIINXCS.

JIMYHOCTHBIE PEe3yJIbTaThl OTPAXKAIOT FTOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS CUCTEMOMN
IIO3UTHUBHBIX IICHHOCTHBIX OpI/ICHTaHI/Iﬁ " paCIMPCHUC OIbITa ACATCIIBHOCTHU Ha eé OCHOBE, B TOM YHCJIC
B YACTHU:

1) nNaTpHOTHYECKOTr0 BOCIHMTAHMS: IICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY
KYJbTYPHOMY, UCTOPUUICCKOMY M HAYYHOMY HACJICAUIO, IOHMMAaHHA 3HAUCHUA XUMHUYECKOU HAayKH B
XKHU3HU COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMH(poOpMaluel o MepeaoBbIX
JOCTMIKCHUAX U OTKPBITUAX MHpOBOﬁ U OTE€4YCCTBEHHOU XUMHH, 3aUHTCPCCOBAHHOCTH B HAYYHBIX
3HaHUAX 00 yCTpoiicTBe MHpa 1 00IIEeCTBa;

2) TPakIAHCKOr0 BOCIHMTAHMS: TPEJICTABICHUS O COLMAIBHBIX HOPMax M IPaBUIIAX
MEXJIMYHOCTHBIX OTHOIICHHUU B KOJIJICKTHUBCE, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B 06H.[CCTBCHHO
HOJIE3HOHM, yueOHOMCCIEeI0BATENbCKOM, TBOPUECKOM M APYTrUX BHJAX JAEATEIBHOCTH, TOTOBHOCTU K
pa3HooOpa3HON COBMECTHOM NESATENBbHOCTH IPH BBIMOJIHEHUH Y4YeOHBIX, MO3HABATENBHBIX 3ajad,
BBITIOTHEHUH XMUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX TMPOEKTOB, CTPEMIICHUS K
B3aMUMOIIOHMMAHUIO MW B3aUMOIIOMOIIU B IIPOLECCC 3TOU y‘le6HOI>'I ACATCIIbHOCTH, TI'OTOBHOCTHU
OIICHUBATh CBOE MOBEICHUE U MTOCTYIIKM CBOMX TOBAPUIIIEH C TO3UIIMHA HPABCTBEHHBIX U MPABOBLIX HOPM
¢ y4€TOM OCO3HAHHUS MOCIICACTBHIA MTOCTYNKOB; 3) IEHHOCTH HAYYHOI'0 MIO3HAHUS

MHPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE U XMMHUYECKON peaklMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJIAIOIINE OCHOBY JJIsi IOHUMAaHUS CYIIIHOCTH HAyYHOU
KapTUHBI MHpA, MPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS IMPUPOJIbI, B3AUMOCBS3IX
YeJIoBEKa C MPUPOAHOM CPeloil, O POJIM XMMHUU B MO3HAHUU 3THX 3aKOHOMEPHOCTEH; MO3HaBaTeJIbHbIE
MOTHUBLI, HAlIPABJICHHLIC HA IOJYYCHHWC HOBBIX 3HaHUU 1O XHUMHU, H€06XOI[I/IMBIG JJISL 00BsICHEHUS
HaOJIF0JaeMBIX TIPOIIECCOB U SIBJICHUH, MO3HABATEILHOM, MH(POPMAITMOHHOW U YUTATEIILCKOW KYJIBTYPHI,
B TOM 4YHCJI€ HaBBIKOB CAMOCTOSITEJILHON pabOTHl ¢ y4eOHBIMU TEKCTaMH, CIPAaBOYHOHN JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKHUMH CpPEICTBAMU HMH(OPMALMOHHBIX TEXHOJIOTH; MHTEpEC K OOyYEHHUIO0 U
MO3HAHUIO, JIF0O003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K CamMOOOpa30BaHUIO, MPOEKTHOW W
UCCIIEI0BATENILCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBIEHHOCTH M YPOBHSI OOyueHHs B
nanbHeleM; 4) popMupoBaHus KYJIbTYPHI 310POBbSI: OCO3HAHUE [ICHHOCTH KHU3HU, OTBETCTBEHHOTO
OTHOILEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 3/10pOBBI 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUNA U
HENpUATHE BPEAHBIX MPUBHIYEK (YMOTPEOJIEHUS aJKOTroJis, HAPKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTU
co0uro1eHHst paBuil 6€30MaCHOCTH PU OOPALIEHUN C XUMHUUYECKUMHU BELIECTBAMU B OBITY M peabHON
KU3HU;

5) TpyroBOro BOCHHTAHHMS: HHTEpEC K MNPAKTHYECKOMY U3y4eHHIO mpodeccuit u Tpyna
Pa3IMYHOro poja, yBaXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOW IESITEIBHOCTH, B TOM YUCIIE HA OCHOBE
NPUMEHEHHUs TMPEJAMETHBIX 3HAaHWM MO XHMHH, OCO3HAHHBIH BHIOOP HHIMBUIYAITLHOW TPAECKTOPUHU
NPOJODKEHUST O00pa3oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIEIIHON MPOPECCHOHATBHON NeATeTbHOCTH U Pa3BUTHUS
HEOOXOMMBIX YMEHHI, TOTOBHOCTb aIalITUPOBATHLCS B MPOGECCHOHAIBLHOM cpe/ie; 6) IK0JIOrHYecKoro
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BOCIIMTAHUS: SKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHHE K MPUPO/IE KaK HICTOUHUKY KM3HU Ha 3emMIie,
OCHOBE €€ CyIleCTBOBaHMs, MOHMMAaHUE IIEHHOCTH 3J0pOBOro M 0Oe30macHoro obOpasza >KW3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DPM3UYECKOMY M MCUXWYECKOMY 37I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOICHMsI TIpaBUJI OE30MacHOTO TOBEICHUS MpU paboTe C BEIIECTBAMH, a TaKXKe B
CUTYAIHSIX, YTPOKAIOUIMX 3I0OPOBBIO M JKU3HU JIFOACH; CTOCOOHOCTH MPUMEHSTh 3HAHMS, MTOJTydacMble
OpU U3YYEHUU XUMUH, IS PELEHHs 3a/ay, CBA3aHHBIX C OKPY’KaloUleil MpUpOIHOHN cpenol, ass
MIOBBIIIICHUS] YPOBHSI YKOJOTHYECKOW KYyJIBTYPhl, OCO3HAHUS TJI0O0ATBHOTO XapaKTepa 3KOJIOTMYECKHX
npo0OJieM U MyTel MX pelIeHusi MOCPEACTBOM METO/I0B XMMHH, SKOJIOTHYECKOIO MBIIIJICHUS, YMEHUS
PYKOBOJCTBOBATbCSA UM B I103HABATEIbHOW, KOMMYHMKAaTUBHON U COLIMAJIBHOM ITPAKTHUKE.
METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pPE3yJIbTATOB BBIICNAIOT 3HAUMMBIE s (popMuUpOBaHHS
MHUPOBO33pEHUs OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPUS, IPUHIIHI, THIIOTE3a, (PaKT, cucTeMa, MpoIiece,
9KCHEPUMEHT U JAPYToe.), KOTOPbIe HUCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX HpeaMeTax U
MO3BOJIAIOT HA OCHOBE 3HAHUH U3 ATUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O LIETOCTHON HAyUHOM
KapTUHE MHpa, U YyHHUBEpcalbHble YydeOHble JeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIE,
pEryJsSTUBHBIE), KOTOpble oOecrneynBaroT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IUTAHUPOBAHHUIO W OCYIIECTBICHHIO Y4eOHOH nestenbHOCTH. Ilo3HaBaTe/ibHbIEe YHHBEpPCAJbHBIE
yueOHbIe AeiicTBUA ba3oBble Toruyeckue aeiicTBus:

YMEHMS MCIIOJIB30BaTh MPUEMBI JIOTHUECKOIO MBILUICHUS NIPU OCBOCHHWH 3HAHUMN: PACKPHIBATH
CMBICIT XMMHYECKUX MOHSTHH (BBIACNATh UX XapaKTEepHbIE MPHU3HAKU, YCTAHABIMBATh B3aUMOCBSI3b C
JPYTUMHU TOHATUSMH), HUCHOJb30BAaTh MOHATHUA A OOBSCHEHUS OTIENbHBIX (DAKTOB U SIBICHUI,
BbIOMpATh OCHOBAHMSI U KPUTEPUU JJIs KJIACCU(PUKAUN XUMUYECKUX BEUIECTB U XUMHUUECKUX PEaKIIUi,
yCTaHABJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXKIY OOBEKTAMU M3YUYEHMs, CTPOUTH JIOTUYECKHE
paccykaeHusi (MHIyKTUBHBIC, E€AYKTUBHBIE, 10 aHAJIOTHH), JIeJIaTh BBHIBOJBI U 3aKIIIOUEHUS; YMEHHE
IPUMEHATHh B MpoOLlecCEe IMO3HAHUS NOHATHUSA (IpPEeIMETHbIE W METAaNpEeIMETHbBIE), CHUMBOJIMYECKHE
(3HaKOBbIE) MOJENH, UCIIOJIb3YyEMble B XHMUH, MPEOOPa30BbIBATH IIUPOKO MPUMEHSIEMbIE B XUMHHU
MOJICNIbHBIE TPEJICTABICHUS] — XHUMHYECKHH 3HaK (CHMMBOJI 3JIEMEHTa), XUMHUYeckas (opmyna u
ypaBHEHHE XMMHUYECKOW peaklMu — MpU pPEUIeHUH Y4eOHONO3HaBaTENbHBIX 33Jad, ¢ YYETOM STHUX
MOJIETIbHBIX TPEACTABICHUI BBIABIATE M XapaKTEpU30BaTh CYIIECTBEHHbBIE IMPU3HAKU H3Yy4aeMBbIX
O00BEKTOB — XMMMYECKMX BELIECTB M XMMHUYECKMX PEaKIMH, BBIABIATH OOILIMEe 3aKOHOMEPHOCTH,
IPUYMHHO-CJIEICTBEHHBIE CBSI3U U POTUBOPEUMS B U3YUAaEMBbIX IIPOLIECCaX U SIBJICHUSIX.

Ba3oBble ucciieqoBarebcKue JeMCTBUSI: YMEHHUE KCIIOJNb30BaTh MOCTaBICHHBIE BOIPOCHI B
KAauecTBE MHCTPYMEHTa MO3HAHMs, a TaKKEe B KAa4€CTBE OCHOBBI JJsi (DOPMHPOBAHUS TMIOTE3bI IO
IPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA; MPUOOPETEHHE ONbITa IO IUIAHUPOBAHUIO,
OpraHu3ali U IPOBEICHUIO YUYCHHUECKUX SKCIIEpUMEHTOB, YMEHHE HAO0JaTh 3a XO/I0M Ipoliecca,
CaMOCTOSITENIbHO TIPOTHO3UPOBATH €ro pe3yibTar, (OpMYJIHpOBaTh OOOOMIEHHS M BBIBOJBI T10
pe3ysibTaTaM NpoBeIEHHOTO OIBITA, UCCIIEOBAHUS, COCTABIATH OTUET O MPOJIEIaHHON paboTe.

PaGora ¢ wuHdopmaumeii: ymeHue BbIOMpaTh, AaHAJIU3UPOBATH M HHTEPIPETUPOBATH
UHPOPMALIMIO pa3IMYHBIX BUAOB W (DOpPM MpelncTaBlICHUs, MOJIYYaeMyl W3 pa3HBIX HCTOYHHUKOB
(HayyHO-TIOMYJISIpHAsl JIUTEpaTypa XUMHYECKOIO COJAEp)KaHMs, CIIPABOYHbIE TOCOOUS, PpECYpCHI
WuTepHeTa), KpUTUYECKH OLIEHUBATh NMPOTUBOPEUYMBYIO M HEJOCTOBEPHYIO WH(POPMALMIO; yMEHHE
OPUMEHSTh PAa3JIMYHbIe METOBI U 3alIPOCHl MPHU MOKCKE U 0TOOPEe MHPOPMALUU U COOTBETCTBYIOLIMX
JAHHBIX, HEOOXOJAMMBIX Il BBIIIOJHEHUS! YUEOHBIX M TIO3HABATENIBHBIX 33]a4 ONPEACNEHHOTO THIA,
npuoOpeTeHue omnbiTa B 007aCTH UCMOJIBb30BaHUS MH(POPMALMOHHOKOMMYHHUKATUBHBIX TEXHOJIOIUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITENIEHO
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BBIOMpATh ONTUMANBHYIO (POpMY MpeacTaBieHUss HHPOPMALIMY U WILTIOCTPUPOBATH pPellaeMble 3aaun
HECJIO)KHBIMU CXE€MaMH, JuarpamMmmamu, Ipyrumu Gopmamu rpaduku U UX KOMOWHAIUSMU; YMEHHE
UCIIONIb30BaTh M AHAIM3MPOBATH B TMpollecce Y4eOHOM U HCCIEAOBATEIbCKON JesTENbHOCTH
UH(GOPMAIIMIO O BIUSHUU IPOMBIIIJICHHOCTH, CEJIbCKOIO XO3SHCTBAa M TPAHCIOPTa HAa COCTOSHUE
OKPYXaroIel IPUPOIHON CPEIbI.

KoMmyHuKkaTHBHBIE YHHBepcaibHble YueOHbIe AelicTBUSI: YMEHUS 33/1aBaTh BOIPOCHI (B X0/1e
nuasnora v (WiM) JUCKYCCHH) MO CYIIECTBY 00CyX)aaeMoi TeMbl, (POpMYyJIMpOBATH CBOM MPEIOKEHHUS
OTHOCHUTEIIbHO BBIMOJIHEHUS NIPEJUIOKEHHON 3aJ]aui; YMEHHUsI PEACTaBISATh OJyUYEHHbIE PEe3yJIbTaThl
MO3HABATCIIBHOMN JIEATCIIbHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTAX; JIeIaTh MPE3CHTAINIO0 PE3YIbTaTOB
BBITIOJTHEHHUSI XUMHUYECKOT0 OJKCIEpPUMEHTa (J1abopaTOpHOro OImbITa, J1abopaTopHOM paboOTHl MO
WCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO TPOEKTA); YMEHHsS Yy4eOHOTO COTPYIHHUYECTBA CO
CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIBHOW M HCCIIEIOBATEIBCKON JEATEIHHOCTH TPHU PEIICHUU
BO3HUKAIOIINUX MPOOJIEM Ha OCHOBE YUETa OONIMX MHTEPECOB M COTJIACOBAHMS TO3UIHH (00CYKIACHHMSI,
OOMEH MHEHHSMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIIMS COBMECTHBIX JICWCTBUN, OMNpPEICICHUE
KPUTEPUEB IO OI[EHKE Ka4eCcTBa BBIIIOJIHEHHOU PaboThI U APYTHUE).

PeryisiTUBHBIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSITEIbHO OMNPEACATh IeNH JACATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TP HEOOXOJIMMOCTH KOPPEKTHPOBATh CBOIO JESATEIHLHOCTh, BRIOMPATH Hawmbolee
3¢ (heKTUBHBIE CITOCOOBI PEIICHHS yUeOHBIX U MO3HABATEIBHBIX 33144, CAMOCTOSITEIILHO COCTABIISIThH WITH
KOPPEKTUPOBATh MPEATIOKEHHBIN aIrOpUTM JACHCTBHIA NP BBHITOJHEHUH 33JaHUI ¢ yUETOM MOITYyYSHUS
HOBBIX 3HAHMA 00 W3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OICHWBATh COOTBETCTBHE
MOJTyYEHHOTO pe3ysibTaTa 3asBIEHHOW IeH, YMEHHE HCIOIb30BaTh M AHATU3UPOBATH KOHTEKCTHI,
npeiaraéMble B YCJIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX ~pPE3yJbTATOB 10 OCBOCHHIO  OO0S3aTENBHOIO  COJEPIKAHUSA,
YCTaHOBJICHHOT'O JTAHHOH (perepaibHOM padodeli mporpaMMoid, BBIJICISIFOT: OCBOCHHBIE 00YYarOIIIMHUCST
Hay4HbIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUH, crienndruueckue Al IpeIMETHON 00J1acTh « XUMUS,
BUJIBI JICATCILHOCTA TI0 TIOJIYYCHHWIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIMH, TPEOOpa3OBaHUIO H
MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYyAIIHSIX.

K xoniy oOyuenus B 8 kijiacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YpOBHE JOKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTD y 00yUaIOMIMXCSI YMEHU:

*  PacKphIBaTh CMBICI OCHOBHBIX XHMUYECCKHX MOHSATHI: aTOM, MOJICKYJIa, XHMAYCCKHIA SJIEMEHT,
MIPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, CMECH (OJHOPOIHASL U HEOJTHOPO IHAS ), BATICHTHOCT,
OTHOCHUTCJIbHAsA aTOMHAasd W MOJICKYJIIpHAasA MacCCa, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIApHAsd
Macca, MaccoBas JOJisi XMMHUYECKOTO JJIEMEHTa B COEIMHEHUH, MOJSIPHBI 00BEM, OKCHUI,
KHCJIOTA, OCHOBAHUC, COJIb, JJICKTPOOTPULATCIIBHOCTb, CTCIICHbL OKHUCJICHUA, XUMHUYCCKAA
peakiusi, kiaccu(uKalus peakluid: peakliui COSAUHEHUS, PEeaKIUU Pa3NoKEHUs, peakluu
3aMEIICHHs, PEaKIMd OOMEHa, 2K30- W DHIOTEPMHUYCCKHE PEaKIMH, TEIIOBOM 3(deKT
peakiuu, SiApO aroma, SJEKTPOHHBIA CJIOW aToma, aTOMHas oOpOuTanb, paauyC aToMma,
XUMHYECKasl CBSI3b, OJSIPHAS M HETIOJISIPHAS] KOBAJICHTHASI CBSI3b, HOHHAS CBSI3b, MOH, KATHOH,
AHUOH, PACTBOP, MAacCOBAs JIOJIS BEIIECTBA (MMPOIICHTHASI KOHIICHTPAIIHUS) B PACTBOPE;

¢  HWUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MMOHATUI 1 MMPUMCHSATDH OTU IMOHATHA
IIpU ONMMCaHUU BCHICCTB U UX npeBpameHI/Iﬁ;
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*  HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS ()OPMYJI BEUISCTB M YPaBHCHUU
XUMHUYECKUX PEAaKLUK;

*  ONpelessITh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCTUHEHUX, MPUHAITIC)KHOCTh BEIIECTB K ONPEEIEHHOMY KiIaccy
coelvHeHUl 1o (¢dopMynaM, BHUJ XUMHUYECKOW CBSI3M (KOBaJIGHTHass M HWOHHAas) B
HEOPraHUYECKUX COCIUHEHUSIX;

* packpbiBaTh cMmbici Ilepuonnueckoro 3akona J[. M. MeHneneeBa: OE€MOHCTPUPOBATH
IIOHUMAaHUC HQpHOZ[PI‘-IGCKOfI 3aBUCUMOCTH CBOMCTB XHMMHYECKHUX DJIEMEHTOB OT HX
noJyio’keHus B lleproanueckoil cucteme, 3aKOHOB COXPaHEHUSI MAcChl BEILIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOIO YY€HUs, 3aKOHA ABOrajpo;

*  ONUCHIBATh M XapakTepus3oBaTh TaOnMuHyro ¢opmy [leproanueckoil CUCTEMbl XMMHUYECKHUX
DIIEMEHTOB: Pa3NINYaTh MOHATHUS «TJIaBHAs moarpymmna (A-rpynma)» u «n1o0o4YHast MOATPyIIIa
(b-rpymnma)», mManbeie U OOJIbIINE TIEPUOIBI, COOTHOCUTh 0003HAYCHHS, KOTOPhIE UMEIOTCS B
tabmune «llepuoanmyeckass cucrema xumuyeckunx osiemeHtoB JI. M. MengeneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij
a11pa, o01ee YUCII0 JIEKTPOHOB U PAaCIPEIEICHUE UX 10 3JIEKTPOHHBIM CIO0SM);

* KiIaccu(uuUpoBaTh XWMHUYECKHE JJIEMEHTbI, HEOPraHWYECKHE BEIECTBA, XHUMHUYECKHE
peaxiyu (TI0 YMCITy U COCTaBy yYacCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIIIOBOMY 3P deKTy);

*  XapaKkTepu3oBaTh (ONMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJAs OIKWCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YPABHEHUH COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKLnid;

¢ IPOrHO3UpOBaATH CBOIMCTBA BCIIECTB B 3aBHCHUMOCTH OT HMX Kau€CTBEHHOI'O cocCTaBa,
BO3MOXHOCTH MPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B pa3JINYHBIX YCIIOBUSAX;

*  BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMEeHTa 1Mo (HopMysie COSIMHEHHS, MACCOBYIO OO BEIECTBA B PAaCTBOPE,
MPOBOAMTDH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIuy;

* PHUMCHSTH OCHOBHBIC OICPALMU MBICIUTEIBHON JIEATCIIBHOCTH — aHalli3 U CUHTE3,
CpaBHCHHE, 000011IEeHME, CHUCTEMAaTH3AIHIO, KJIaCCU(UKAITHUIO, BBISIBJICHUE
HpI/I'-II/IHHOCJ'Ie,Z[CTBeHHI)IX CBHSCf/i — JJIA I/ISYLIGHI/IH CBOﬁCTB BCIICCTB U XUMHNYCCKUX peaKHHfI,
eCTeCTBeHHO'Hay‘-IHBIC METOAbI ITO3HAHUA — Ha6JIIOI[CHI/Ie, I/I3MepeHI/Ie,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEaNbHBIN U MBICICHHBIN);

*  CJIEI0BATh MPABUIIAM TIOJIH30BAHUS XUMHUECKOM MOCYI0H 1 JTaOOpaTOPHBIM 000PYIOBAHUEM,
a TaKKe IMpaBwiaM OOpalleHHss C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKLHUSMHU TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB IO TIOJNyYCHUI0 W COOMPaHUIO
ra3zoo0pa3HbpIX BEHIECTB (BOMOpOAA H KHUCIOPOJA), TMPUTOTOBICHUIO PACTBOPOB C
ornpenieIEHHOW MaccOBOM J0e PAacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh W IPOBOAMTH
XMMHYECKHE SKCIIEPUMEHTHI M0 PACTIO3HABAHUIO PACTBOPOB IIEI0YECH M KUCIOT C MMOMOIIBIO
UH/IUKAaTOpPOB (JIaKMYC, (heHONIPTaIeUH, METUIIOPAHXK U JAPYTHUE).

K koHiy oOyueHus B 9 Kj1acce peIMETHBIC Pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPAXKaTh

c(OpPMHUPOBAHHOCTD y 00YUaIOMIUXCSI YMEHUI:

*  pPacKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKUX MOHATUI: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHHWOH, TIPOCTO€ BEIIECTBO, CIOXXHOE  BEIIECTBO, BaJCHTHOCTD,
AIEKTPOOTPHUIIATEIBHOCTh, CTEIICHh OKUCJICHHS, XMMUYECKas PEaKIusi, XUMUYECKas CBS3b,
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TerioBo  3¢ddekr peakuuu, MoOJb, MOJSAPHBIA 00BEM, pacTBOpP, 3JIEKTPOJIMTHI,
HEBJICKTPOJIUTHI, ANEKTPOIUTHYECKAs AUCCOLMALNS, PEAKLIMM HOHHOTO 0OMeHa, KaTajlu3aTop,
XMMHUYECKOE paBHOBecHE, oOpaTuMble U HEOoOpaTUMble pPEaKLMH, OKHUCIMTEIbHO-
BOCCTAHOBUTENBHBIC PEAKIIMH, OKACIUTENb, BOCCTAHOBUTEID, OKACICHUE H BOCCTaHOBIICHUE,
aIIoTponusi, aMmpOTepHOCTh, XUMUYECKast CBS3b (KOBAICHTHAs, MOHHAs, METaJUTHYecKas),
KPUCTAJIJIMYECKAs PEMETKA, KOPPO3Us METAIJIOB, CILIABBI, CKOPOCTh XUMHUYECKOU pEeakluHy,
IpeAesbHO aonycruMas konnenTpanus [1JIK BemjecTsa;

UJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX IIOHATUM U IIPUMEHATH 3TH IOHATHS
IIPY ONIMCAHWH BELECTB U UX IPEBPAICHUN;

UCTIOJIB30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS COCTAaBJICHUS (POPMYJI BEIIECTB M ypaBHEHHH
XUMUYECKUX PEaKLIUM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMHMYECKHUX JJIEMEHTOB B COEIUHEHMSX
Pa3IMYHOr0 COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K ONPENEIEHHOMY KJIACCy COCIUHEHUN I10
dbopMynaM, BHJI XUMHUYECKOW CBSI3M (KOBaJIGHTHas, WOHHAsA, MeETaJUIMYecKas) B
HEOPraHMYECKUX COEJAMHEHUSX, 3apsA] MOHA 10 XMMHUYecKo (opmyre, XapakTep cpenbl B
BOJIHBIX PpPACTBOpPaX HEOPraHUYECKUX COCAMHEHUW, THUII KPUCTAJUIMYECKOW PEHIETKU
KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMmbici [lepuonnueckoro 3akoHa [[. M. Menaeneesa u 1eMOHCTPUPOBATh €r0
MOHMMAaHUE: OIMHUCHIBATh U XapaKTepu3oBaTh TaObnuuHyro (opmy [leproauueckoil cucTeMsl
XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHITHS «TJlaBHas noarpynna (Arpynmna)» U «no0ouHas
noarpynna (b-rpymnmna)», Manbie U OOJbIIME MEPUOIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE
UMEIOTCS B MEPUOJUYECKON TabiuIe, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIO AIEKTPOHOB U paclpeiesieHue
UX TI0 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHCHHH CBOWCTB
AJIEMEHTOB U MX COCAMHEHUH B IpEAeax MaJbIX NEPUOJOB U IJIABHBIX MOATPYIII ¢ YYETOM
CTPOEHHS KX AaTOMOB;

KHaCCI/I(l)I/IIII/IpOBaTb XUMHYCCKUC JJIICMCHTBI, HCOPraHUWYCCKHEC BCIICCTBA, XHMHUUYCCKUC
pcaknuun (HO YUCIY U COCTAaBYy y4aCTBYIOIIUX B pCaKIUU BCHICCTB, 110 TCIIJIOBOMY B(I)(I)QKTy,
10 UI3BMEHEHHUIO CTCIICHEH OKHCICHHS XUMHYISCKUX BHCMGHTOB);

XapaKTepU30BaTh (OMUCHIBATh) OOIMKE U CHEU(DUISCKUE XUMHYECKIE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BCHICCTB, IIOATBCPIKAAA OMNHCAHHUC MPUMCPAMH MOJICKYJISIPHBIX W HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIU;

COCTaBJISITh YPABHEHHS DSJIEKTPOJUTHUYECKONW AUCCOLUMALMU KHUCIIOT, IIEJIOYEd U COJIEH,
MOJIHBIE W COKpAlIEHHBIE YpaBHEHUS PEaKIUii MOHHOTO OOMEHAa, ypaBHEHHUS pEakiui,
MOJATBEPXKIAIOIIUX CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXAY BEIIECTBAMU PA3IUYHBIX
KJIACCOB;

PacCKpbIBaTb CYHIHOCTDb OKHCIIUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ nocpeaACTBOM
COCTAaBJICHUSA 3JICKTPOHHOT'O OaaHca 3TUX peaKHHﬁ;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAHUsI XUMUYECKUX IIPEBPALLECHUN B Pa3JINYHBIX YCIOBUSIX;

BBIUTUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BEIIECCTB, MaCCOBYHO J10JItO
XHUMHYECKOI'o 3JIEMEHTA I10 Q)opMyne COCAMHCHUA, MaCCOBYIO JOJIIO BCHIECTBA B PAaCTBOPE,
MMPpOBOAUTH paC‘{éTLI 10 YPAaBHCHUIO XHUMHYECKOMN PCaKkIunu;
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COOIIIOIaTh TIPABMIIA MTOJIE30BAHMSI XUMHYECKOU MOCYI0H U 1a00paTOpHBIM 000PYAOBaHHEM,
a TaKXKC IIpaBuJia 06pameHmI C BCHICCTBAMHU B COOTBCTCTBUU C HUHCTPYKLOUAMHU 110
BBIMIOJIHEHUIO J1a0OpaTOPHBIX XUMHMUYECKUX ONBITOB IO TMOJYYEHUI0 W COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (aAMMHUAKa U YTICKUCIIOTO ra3a);

MPOBOANUTHh PEAKIUU, TMOATBEPKIAAIONINE KAUueCTBEHHBIM COCTaB pA3IUYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IMYTEM XJIOPHA-, OpPOMHUII-, HOIUI-, KapOoHaT-, GpocdaT-, CUIUKaT-,
CyJ'[I)(l)aT-, TUAPOKCUA-UOHBI, KAaTHMOHbBI aMMOHUA W HOHBI H3YYCHHBLIX MCTAJIJIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILIECTB;

MPUMCHSTh OCHOBHBIC OICpPAIliM MBICTUTEIILHON JCATCIFHOCTH — aHaJ3 W CHHTES3,
CpaBHEHHE, 000OICHHE, CHCTEMAaTU3allNIO, BBISBIICHUE NMPUYHHHO-CIICCTBCHHBIX CBS3CH —
JUTSI U3YYEHHsI CBOMCTB BEIIECTB M XMMHYECKHX PpEaKlHUid, eCTeCTBEHHOHAYYHbIE METOMIbI
MO3HAHUS — HAOJIOJCHUE, H3MEpPEHUE, MOJICIIMPOBAHKUE, SKCIICPUMEHT (peajbHBId |
MBICJICHHBIHN ).
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IV. TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HaunmenoBanmue pasaesioB u DJIeKTpOHHbIE (IM(pPOBbIE)
n/u TeM NPOrPaMMBbI Beero Kontposbnbie IpakTnieckue oGpasoBaTejbHbIE PecypChbl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NOHATHS
Xumust — BakHasi 00J1acTh
€CTECTBO3HAHUS U Bu6motexa [[OK
11 TIPAKTHYECKOU JesATETbHOCTH > 2 https://m.eds00.ru/7f41837c
YesioBeKa
BertectBa 1 xuMudeckue but6mmorekxa [JOK
1.2 peaKIuu 15 1 https://m.edso0.ru/7f41837¢c
Hroro mo pazneny 20
Pasnean 2. BaxkHeiilue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB
Bo3nyx. Kucnopon. [Tousitue bu6mmoreka LIOK
2.1 06 oxcunax 6 https://m.edso0.ru/7f41837¢
Bonopoa.llonsitue o kucnorax bubmmorexa [JOK
2.2 U COJIsAX 8 1 https://m.edsoo0.ru/7f41837c
Bona. PactBopsrl. [Tonsitue 06 bubmunoreka LIOK
2.3 5 1 1

OCHOBAHUAX

https://m.edsoo.ru/7f41837¢c
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24

OCHOBHBIE KJIacChI
HEOPraHUYECKUX COCIMHEHUN

11

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

Hroro no pazaeny

30

Paznen 3. Ilepuonnueckuii 3axon u llepuoauyeckas cucrema xummudeckux 3j1emeHToB /I. . MenaesieeBa. CTpoeHHne aToMOB.

Xumuueckas cBsi3b. OKHCIHTEIHLHO-BOCCTAHOBHTE/IbHbIE pe€aKnuun

[lepuonnueckuii 3aKoH 1
[Tepuonuueckas cucrema

31 F bu6mmoreka LIOK
: XUMUYeCKUX aemeHToB [l. U. https://m.edso00.ru/7f41837c
MenpeneeBa. CtpoeHue aroma
XuUMHUYecKas CBA3b.
bubmorexa [JOK
3.2 OxucIHTeNbHO- 8 1 https://m.edso0o.ru/7f41837¢c
BOCCTAHOBHTEJIBHBIC PEAKIINU
bub6mmorexa LIOK
Hroro no pazzeny 15 https://m.eds00.ru/7f41837¢c
bubnunoreka LIOK
PesepsHoe Bpems 3 https://m.eds00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME 68 4
9 KJIACC

Ne i/t

KoaunuecTBo yacoB
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HaunmeHoBaHMe pa3/e/ioB U TeM DJIeKTPOHHbIE
NPOrpamMMbl Beero Kontpoasnbie | I[IpakTnuyeckue | (uudposbie)
padoThI padoThbI o0pa3oBare/ibHbIE
pecypchbl
Pa3znes 1. BemecTBO M XUMHYECKHE PeaAKIIUU
[ToBTOpenue u yrnyOiaeHune 3HaHUIA bubnmnoreka [JOK
1.1 5 1 https:
OCHOBHBIX pa3/esioB Kypca 8 Kiacca ttps://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX bubmuoreka [JOK
1.2 peaxkuuii 4 https://m.edso00.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIMALIHS. bubmmoreka [JOK
13 8 1 ! https://m.eds00.ru/7f412636
XUMUYECKHE PEeaKIMK B pacTBOpax ttps://m.edsoo.ru a
Hroro no pazneny 17
Pa3znen 2. HemeTanibl U UX COeIMHEHUS
OO011as xapakTepUCTHKa XUMHUYECKUX bu6muoteka LJOK
2.1 aneMeHToB VIIA-rpynmnsl. ["anorenst 4 1 https://m.edso00.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX
292 anemenToB VIA-rpymmsl. Cepa u eé 6 Bubmiorexa IIOK
COCTMHEHHS https://m.edsoo.ru/7f41a636
OO61as xapakTepUCTUKa XUMUYECKUX
213 aneMeHTOB VA-rpynmsl. A30T, pochop 1 ux 7 1 Bubmiorexa IIOK

COE€IUHEHUS

https://m.edsoo.ru/7f41a636
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OO6m1as XxapakTeprucTUKa XUMHUECKIX

bubmuoreka [JOK

2.4 anemeHToB [VA-rpynnsl. Yraepoa u 8 1 https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSUHCHHUS
Hroro o pazueny 25
Pa3nen 3. Merajliibl M MX COeTHHEHHS
. bubnuorexa [IOK
3.1 Obue cBOfiCTBa METAIIIOB 4 https://m.edso0.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxkneiine MeTaiUIbl 1 UX COSTUHEHUS 16 1 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus n okpyxkamomas cpeaa
but6mmoreka [JOK
4.1 BemectBa 1 MmaTepuabl B )KM3HU YEJIOBEKa 3 https://m.eds00.ru/7f41a636
Uroro no pazneny 3
bubmunorexa LIOK
PesepeHoe Bpems 3 https:/m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4

V. IIOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
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KoJsmmuecTBo yacos JIEeKTPOHHBbIE
Ne Jlata uudposwie
w/n Tema ypoka Beero Konrtpoabnbie | IIpakTnueckmue H3ydeHus o0pa3oBare/IbHbIC
padoTbI padoThI pecypchl
[Ipenmer xumun. Posb XumMuu B KU3HA bubnmnorexa [HOK
1 yenaoBeKa. Tena u BemecTBa 1 https://m.edsoo.ru/ff0d210c
bu6nmmorexa [IOK
2 ITonsarue o METOAaX IIO3HAaHUA B XUMHUHU 1 h'[tDSZ//m.edSOO.ru/ff0d227e
[TpakTrueckas padorta Ne 1 «IIpasmia
3 paboThl B 1a00paTOPUU U PUEMBI . Bu6suoreka LIOK
oOpalleH s ¢ Tab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opy10BaHUEM)
Yuctele BemecTBa M cMecH. CriocoObl bubnnorexa [JOK
4 pasaeneHus: cMecen 1 https://m.edsoo.ru/ff0d26ca
[IpakTryeckast padora Ne 2
5 «Pa3zzienenue cMeceii (Ha IpuMepe 1 bubnmorexa LIOK
OUMCTKH TIOBAPEHHOM COMH)» https://m.edsoo.ru/ff0d28c8
bu6nuoreka [IOK
6 ATOMBI H MOTEKYIIEI 1 https://m.edsoo.ru/ff0d2a6c
; XUMHUYECKHUE AJICMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CHMBOJIBI) XMMHUUYECKUX HJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [TpocThie 1 CI0KHBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6¢c
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3aMenieHus, oOMeHa)

bu6nmorexa [IOK

9 ATOMEO-MONICKYIAPHOE YEHHE https://m.eds00.ru/ff0d2d50
3aKOH TOCTOSIHCTBA COCTaBa BEIIIECTB.

10 Xumnueckas Gpopmyna. BajseHTHOCTH brbnmorexa LIOK
ATOMOB XHUMHYECKHX JICMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK

11 https://m.edsoo.ru/ff0d323
OTtHocuTenbHasE MOJIEKYJIsipHasi Macca ttps://m.edso0o.ru C
MaccoBas 10151 XUMHUYECKOTO bu6nuoreka [IOK

12 dJIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
KomuuecTBo BeniecTa. Moib. bu6nuoreka [IOK

13 MonsipHas macca https://m.edso0.ru/ff0d5230
®uznyecknue 1 XUMUUECKHE SBICHUS. bu6nmoreka [IOK

14 XuMuueckas peaxius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u yciioBus NPOTEKAHUS bubnmnorexka [JOK

15 XUMHUYECKUX PEeaKUi https://m.edsoo.ru/ff0d3al6
3aKOH COXpPaHEHHS MacChl BEIIECTB. bu6nmoreka [IOK

16 XUMUYECKHUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
BrIunciaeHus: KOJIu4ecTBa, MacChl

17 BEIIECTBA 10 YPABHEHUSIM XMMHYECKHX bu6moreka [IOK
peakumit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMrU4ecKux peakiuii

18 (coeqMHEHHs, Pa3I0KEHHUS, bubmorexa LHOK

https://m.edsoo.ru/ff0d3f34
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M. B. JIomoHOCOB —

19 yuéHblHIMKIonEeAuCT. OG00IIEHNE 1 Bub6mmorexa [IOK
CHCTEMATH3AIMS 3HAHMIH https://m.edsoo.ru/ff0d40c4

20 KontponrHas padota Nel no reme 1 bubnuoreka [IOK
«BelecTBa U XMMUUECKHE PEAKIMN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CocraB

21 Bo3ayxa. Kucmopog — sneMeHT u bubmmorexa LHOK
npoctoe Berectso. O30H https://m.edsoo.ru/ff0d448e
DU3NYECKUE U XUMUYECKUE CBOKMCTBA

22 Kuciaopoa (peakiuy OKUCIEHUS, Bubmmoreka [IOK
ropenne). [TonsTie 06 OKcHAAX https://m.edsoo.ru/ff0d4614
Crioco0bI moIryueHus KUCIOPOAa B

23 J1a00PaTOPUH M IIPOMBILIIEHHOCTH. bubnmorexa LHOK
TIpHMeHEHHE KHCIOPOTA https://m.edsoo.ru/ff0d497a
TennoBoi 3¢ppext xumMuaeckon

" peaxIuu, IOHATHE O Bu6mmorexa IIOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKUX PEAKLIUAX
TommBo (HeTh, yroJib U METaH).

25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI ero bubmorexa [IOK
IIPEIOTBPALLEHUS https://m.edsoo.ru/ff0d4c4a
IIpakTuueckas padota Ne 3 o reme

26 «[Tonyuenue u cobUpaHKe KHUCIOPO/a, bubmorexa [IOK

HU3YYCHHUC CT'0 CBOMCTB»

https://m.edsoo.ru/ff0d4ae2
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Bonxopon — anemeHT u nmpocroe

bubmuorexa [JOK

21 BemecTBo. Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
DOU3NYECKUEe U XUMUUYECKUE CBOMCTBA bubmuorexa [JOK

28 Bojopoza. [Ipumenenne Bogopona https://m.edso0.ru/ff0d4ddo

29 [ToHsATHE O KUCIOTAX U COJIAX bubmnorexa [JOK

https://m.edsoo.ru/ff0d50d2

Crioco0bI ToTydeHHsT BOAOPO/Ia B bu6mmoreka [IOK

30 nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme

31 «ITomyueHre U coOMpaHue BOAOPOAa, bubmiorexa [IOK
W3yYeHHE Ero CBOTCTE» https://m.edsoo.ru/ff0d4f42
MossipHblii 00bEM Ta30B. 3aKOH bub6nuoreka [IOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brrancnenus o0bEMa, KOJIMUECTBA

33 BEIECTBA Ta3a [0 Er0 U3BECTHOMY Bubmmorexa LIOK
KONMHECTBY BEL[ECTBA WIIH 0OBEMY https://m.edsoo.ru/ff0d55a0
Brrunciaenus 00bEMOB ra3oB 10

34 YPaBHEHHUIO PeaKLU HAa OCHOBE 3aKOHA bubnmoreka [IOK
06 BEMHBIX OTHOIICHNH Fa30B https://m.edsoo.ru/ff0d5708
du3znueckrue U XMuMHUUECKHE CBOMCTBA Bbubnunorexa [IOK

35 BOJEI https://m.edsoo.ru/ff0d587a

” CocraB ocHoBanwmii. [lousarue 00 bu6mmoreka [IOK

MHJUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopna xak pactBoputens. HacbllieHHbIe

37 Y HEHACHIIIEHHBIE PaCTBOPEI. MaccoBast bubmorexa [OK
J10J151 BELLECTBA B PACTBOPE https://m.edso0.ru/ff0d5b40
IIpakTyeckas padora Ne 5 o reme
«ITpuroroBieHue pacTBOPOB ¢ Bu6morexa IIOK

38 ONpe/IeIEHHOM MacCOBOH JoMeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KontponpHas padota Ne2 o reme 1 bubnuoreka [IOK
«Kucnopox. Bonopox. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KiaaccupuKaIus, bu6nmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonmyueHue u XUMHUYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX but6morexa LHOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHHUsI: COCTaB, KJ1accu(UKAIIHS, bubnmnoreka [[OK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
ITonyuyeHne U XMMHUYECKUE CBOMCTBA bu6muoreka [IOK

43 OCHOBaHUHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukarus, bu6nmoreka [IOK

44 :
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TosnydyeHre u XuMHUYeCKUE CBOMCTBA bubnnorexa [IOK

KHCIIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

28

Conu (cpemHue): HOMEHKIATYpA,

46 CIIOCOOBI MOy YEHUS, XUMHUECKHE bubmorexa LOK
CBOICTBA https://m.eds00.ru/00ad9474
[TpakTryeckast padota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME Bu6morexa [[OK
COEIMHEHUI
I'enernueckas CBsA3b MEXKAY KJaCCaMU bubnuoreka [IOK

48 HEOPraHUYECKUX COCAVNHEHUN https://m.edsoo.ru/00ad9a50

. bubnunorexa [IOK

49 O0o001meHre U CHCTEMAaTH3alHs 3HAHUH hitps://m.eds00.ru/00ad9ch?

50 KonTpomnpnas padora Ne3 mo Teme 1 bubnmnoreka [[OK
"OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9ela
COETMHEHMIT"

[TepBbie MOMBITKY KIACCHPUKAITUN

51 XHMHYECKHUX 2JIeMeHTOB. IToHsTHE O bubmorexa [IOK
IPYTITAX CXOAHBIX HICMEHTOR https://m.edsoo.ru/00ad9ffa
Ilepnonnueckuit 3aKOH U

52 [leprognueckas cucremMa XUMHYECKUX EH@_I/I;IOTega HO/K d
snemenToB M. Y. Menaeneena ttps://m.edsoo.ru/00adas2c

bubnuorexa [IOK

53 Tlepnoapt, rpymmbt, MOXrpymIbI https://m.edsoo.ru/00ada52c

£4 Crpoenne atomoB. CocTaB aTOMHBIX bu6nmoreka [IOK

sanaep. M3oTonsl

https://m.edsoo.ru/00ada342
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CrtpoeHue 3IIeKTPOHHBIX 000JI0UeK

55 aToOMOB 2J1eMeHTOB [leproauaeckoi Bubmmorexa LIOK
cuctems JI, M. Menneneera https://m.edsoo.ru/00ada6bc
XapakTepucTUKa XUMHYECKOTO

- 3JIEMEHTA TI0 €ro TOJIOKEHHUIO B Bubmmoreka [JOK
Ilepnoguueckoii cucreme . 1. https://m.edsoo.ru/00adag824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa Jiist

. pa3BuUTHUA HAayKu U npaktuku. /. 1. Bu6suoreka [IIOK

S MeHnzeneeB — y4€HbIH, Ie1aror u https://m.edsoo.ru/00ada96e
rpakIaHUH
DIEeKTPOOTPUIIATETLHOCTh ATOMOB bubnuotexa [JOK

58 XAMHUYECKHUX 3JIEMEHTOB https://m.edso0.ru/00adaab8

9 bu6mmoreka [IOK

5 VonHas xuMprdeckas CBA3b https://m.edsoo.ru/00adac34
KoBanenTHas nonsipHas XuMUYECKast bubmuoreka [JOK

60 CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHast HemosipHasi XuMU4ecKas bubmnorexa [JOK

61 CBSI3b https://m.edsoo.ru/00adaab9

5 bu6nmmorexa [IOK
6 Crenens oxucnerus https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [IOK

peakiuu

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



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

30

bu6nmoreka [IOK
64 OxHCIUTEN U BOCCTAHOBUTEITN 1 hitps://m.eds00.ru/00adb076
KontponbHas padota Ne4 o reme bubnuorexa [JOK
65 «CtpoeHue aroMa. XUMUYIECKas CBI3b» 1 1 https://m.edso0o.ru/00adb486
PesepBHelit ypok. O6o01IeHNE 1 bubnmnoreka [[OK
66 cucTeMaTu3anus 3HaHUU 1 https://m.edsoo.ru/00adb33c
PezeprHblit ypok. O0001IeHne 1 bu6mmoreka [JOK
67 cucTeMaTHU3aIna 3HaHUI 1 https://m.edsoo.ru/00ad9cb?2
PesepBHEIi ypok. O600IICHHE 1 bubnmoreka [JOK
68 cucTeMarTu3anus 3HaHUH 1 https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10
I[MPOIT'PAMME 68 4 4
9 KVIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne Jara uudpoBbIe
o/ Tema ypoka Beero Konrtpouabnsie | IIpakTnuyeckue u3yuenus o0pa3oBaTe/IbHbIC
padoThI padoThI pecypcesl
[Ieproanueckuit 3aK0H.
) [lepronndeckas cucTeMa XUMHUIECKUX L Bu6amnoreka [JOK

anemeHToB /l. W.
MennenaeeBa

https://m.edso0.ru/00adb59e
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3aKOHOMepHOCTI/I B UBMCHCHHUU

2 CBOMCTB XUMUYECKUX DJIEMEHTOB bubnmorexa LIOK
TePBHIX TPEX MIEPHOJIOB https://m.eds00.ru/00adb6b6
Krnaccudukanus 1 HOMEHKIIaTypa bubnuotexa [JOK

3 HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buabl XuMu4ecKkoil CBSA3M U TUIIbI bubnunorexa [JOK

4 KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padota Nel mo reme

5 «IToBTOpEeHuE 1 yriayOiieHue 3HaHUH 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca»

Knaccuukanus XuMHYECKUX PeaKIni bubmmoreka [JOK

6 10 pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKON

7 peakiuu. [ToHSTHE O TOMOTEHHBIX U brbnmorexa LIOK
TeTePOreHHBIX PEAKISX https://m.edsoo.ru/00adbe9a

8 [TonsATHE 0 XMMUYECKOM PaBHOBECHUHU. bubnmorexa [[OK
@akTOpbl, BIUSIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHYECKON peakiMy U MOJ0KEHUE
XMMHYECKOTr0 PaBHOBECHS
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC bubnmoreka [[OK

9 peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHYECKOMN

10 nucconmnanuu. CUIbHBIE U Clabbie Brbmorexa [IOK

QJICKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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. bubmuorexa [JOK
11 VoHHBIe ypaBHEHHS peaKiui https:/m.edso00.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE TIPEICTABIICHUI bubnmorexa [IOK
06 DJIEKTPONHTHYECKOH IUCCOHAIHHT https://m.edso00.ru/00add5d8
XuMHUYECKHE CBONCTBA COJIEH B CBETE
13 TnpeJICTaBIIeHHIT 06 Bubnmoreka [IOK
. https://m.edsoo.ru/00add8b2
QJICKTPOJIUTUYCCKOU AUCCOLMAlINN
. bu6mmoreka [IOK
14 TorsThe o ruApomIsE CONel https://m.eds00.ru/00add9d4
O06o0011IeHre U cHCTeMaTU3alus bubnmoreka [[OK
15 3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Pemenune 3KCrepuMeHTaIbHbIX bubnnorexa LIOK
sazam https://m.edsoo.ru/00addbfa
KonTtponpsHas padota Ne2 mo reme
17 «DIEKTPOIUTHIECKAS THCCOIHALIHS. 1 EH@_I/I;IOTe;(a HO/I(<)O ideco
XVMMUYECKUE PEeaKIMH B PACTBOPaX» tps://m.eds00.ru/0addec
OO01mas xapakTepUCTHKA raJIOTeHOB.
18 XMMHYECKHE CBOMCTBA HA IPUMEPE Bubnmoreka [IOK
x70pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoJisiHast KHCIIOTa,
19 XMMHYECKHE CBOICTBA, MOJIyYCHUE, bubmmorexa LIOK

MIPUMEHEHNE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

33

[TpakTuueckas padota Ne 2 o reme

20 «ITomydeHne ConsHOM KUCITOTHI, Bubsmorexa LIOK
HAYGCHHE 68 CBOBCTED https://m.edsoo.ru/00ade348
Boruncnenus o ypaBHeHUsIM

21 XUMHMYECKHX PEAKIMH, €CIIU OJIUH U3 brbsmorexa LIOK
PEAreHTOB JIaH B W3OITKE https://m.edsoo.ru/00ade488
OO0m1as XapakTepUCTUKA JJICMEHTOB bubnuoreka [JOK

22 VIA-rpyrmsl https://m.edso00.ru/00ade64a
AJTOTpOnHBIC MOTU(DUKAIINA CEPHI.

23 Haxoxnenue cepbl U €€ cCoOeTMHEHU I Bu6suoreka LIOK
B Ipupojie. XMMHYECKHEe CBOHCTBA https://m.edsoo.ru/00ade64a
Cepbl
CepoBoaopoj, cTpoeHue, puszndeckue bubmuoteka [JOK

24 U XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTAa,

25 (u3rYecKue U XUMUYIECKUE CBOMCTBA, bubsmorexa LIOK
npHMeHeHHe https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKLINH, JIEIKAINE B

26 OCHOBE TIPOMBIIIIJICHHOTO CII0c00a Bu6muorexa [IOK

MOJyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a

OKPYXAarOIIEH CpeIbl COETUHEHUSIMU
cepbl
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Briaucinenne MaccoBou JI0H BEIXOJA

bu6nmoreka [IOK

21 MIPOAYKTa pEeaKLUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTeprucTUKa JIEMEHTOB

28 VA-rpynmnsl. A30T, paclipocTpaHeHHE Bu6mmorexa [IOK
B IIPUPOJIE, QU3HIECKHE 1 https://m.edsoo.ru/00adeeab
XUMUYECKHUE CBOMCTBA
AMMuak, ero pusnyeckue u

29 XUMUYECKUE CBOWCTBA, TIOJYUYCHUE U bubmuorexa [IOK
NpUMeHeH e https://m.eds00.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme

30 «ITosyueHre aMMHaKa, H3y4eHHe ero Bubnmoreka [IOK
CBOMCTEY https://m.eds00.ru/00adf180
A3oTHas KUC0Ta, € PU3nIecKue u bu6muoreka [IOK

31 XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 ynobpenuii. Xumudeckoe bubmnuorexa [IOK
3arps3HEHMe OKPYXKAIOIIEH Cpe/bl https://m.edso00.ru/00adf518
COCMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 dochopHrast Kucnora, pU3NYECKUE U Bubnmoreka [IOK

XUMHUYCCKUC CBOfICTBa, MOJIYUCHHC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pochaTo B

bubnuorexa [JOK

34 KauecTBE MUHEPAIbHBIX YAOOPECHUH. hitos:/fm.ed 100adfc20
. //m. I
3arpsi3HeHHE IPUPOTHON CPEIbI S.7. eas00.ruBadlc
dbocharamu
VYraepon, pacpocTpaHeHHE B
35 npupoe, PU3NUECKHE U XUMUYECKHE bubnmorexa LIOK
CBOMCTRA https://m.edsoo.ru/00adfd9c
Oxkcunsl yraepoaa, ux pusudeckue u
36 XMMHYECKHE CBOMCTBA. Bu6snuoreka LIOK
OKOIOrHIeCKHe MPOOIeMEL, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ okcuaoM yrieposa (IV)
. bubmuorexa [JOK
37 YroinbHas KUCIOTa 1 € Con https://m.eds00.ru/00ae006¢
[IpakTuueckas padota Ne 4 o reme
38 "[Tomydenue yriieKucioro rasa. Bu6muotexa [IOK
KayecTBenHas peakius Ha https://m.edsoo.ru/00ae027e
kapOboHaTHoH"
[lepBoHauanbHBIC TOHATHUS 00
39 OPTraHMYECKHX BEIECTBAX KakK O bubnmoreka LIOK
COEJIMHEHHSX YTIIEpOsia https://m.edsoo.ru/00ae054e
5 bu6mmorexka [IOK
40 KpeMHuuii u ero coeiuHeHUS

https://m.edso00.ru/00ae080a
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[IpakTuyeckas padota Ne 5. Permenue
9KCIIEPUMEHTAIBHBIX 337134 110 TEMe

bu6nunorexa [IOK

41 .
«BaxcHeH1ne HeMETaIlIBl H KX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTtponpHas padota Ne3 o reme
42 «BaxkHeimme HeMeTauTbl U UX 1 Bubmmorexa IIOK
COCTHHEHIS https://m.edsoo.ru/00ae0e18
43 OO0mas xapakTepuCTHKa XUMHUIECKUX bubnmoreka [[OK
3JIEMEHTOB — METAJJIOB. https://m.edsoo.ru/00ae103e
Metannuueckas CBsi3b U
METAJUTMYECKask KPUCTAJUTHYECKas
peméTka. Pu3nyecKue CBOMCTBa
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIIIOB.
44 DNEeKTPOXUMHUYECKHUHN PSiJT bubmmorexa LHOK
HATPSKEHHi METAIIOB https://m.edso00.ru/00ae1156
OO61ume crnocoOb! NOTyUYeHUS
MeTtaiioB. CrutaBel. Beraucnaenus mo
45 ypaBHEHHAM XUMHYECKNX PEaKIIHil, bubnmoreka IIOK
CCIIM OJIUH U3 PEAreHTOB CONCPKUT https://m.edso00.ru/00ae1156
npuMecu
5 bu6nunoreka [IOK
4 llonaTue 0 KOpposHH METAILIOS https://m.edsoo.ru/00ae1278
bu6nmoreka [IOK
47 IllenouyHbIe METAILIbI

https://m.edsoo.ru/00ael4b2
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Oxcuapl ¥ TUAPOKCUIBI HATPUS U

bubmuorexa [JOK

48 Kans https://m.edsoo0.ru/00ae14b2
IllenoyHo3eMeNbHBIC METATIIbI — bu6nmorexa [IOK
49 KaJIbIIUM 1 Maruui https://m.edsoo.ru/00ael15e8
5 bubmuorexa [JOK
50 BaHeH1Ine COeAMHEHNS KalbLus https://m.edsoo.ru/00ael15e8
O000111eHNE U CUCTEMATU3 AL
51 3HAHUH
JKEcTKOCTE BOABI U CIOCOOEI €€ bu6mmorexa [IOK
52 YCTPaHEHUS https://m.edso00.ru/00ae1886
[TpaxkTuyeckas padota Ne 6 o reme
53 "JKECTKOCTD BOJBI M METOIBI €€ EH6JIIHOTeKa LHOK
yeTpaneHus” https://m.edsoo.ru/00aelae8
. bubnmnorexka [JOK
54 ATIOMUHHH https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOIICTBA OKCHIIA U bubnmnorexka [JOK
55 TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmnoreka [JOK
56 Keneso https:/m.eds00.ru/00ae1d86
Okcuibl, THAPOKCUIBI M COJIU XKeJe3a bu6nmoreka [IOK
57 (I1) u xene3a (I11) https://m.edsoo.ru/00ae35e6
5g O060011IeHNE U CHCTEMATHU3aIMS

3HAHUN
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[TpaxTuyeckas padota Ne 7. Pemenune
IKCIIEPUMEHTAIBHBIX 33124 [0 TEMe

bu6mmoreka [IOK

59 o
«Baueiine MeTauIbl K HX https://m.edsoo.ru/00ae3de8
COCIIMHEHUS»
Brruncnenus mo ypaBHeHHUIM
XUMHUYECKHUX PEAKIIHiA, €CJIH OJIUH U3
peareHToB J1aH B H30bITKE WIIH Bu6miorexa [OK
60 COZIEPAKHUT NPUMECH. BbauCIeHNs https://m.eds00.ru/00ae1750
MAacCOBOM JIOJIM BbIXOJIa MTPOAYKTa
peaxun
O06o011eHre U cucTeMaTu3alus
61 3HAHUU
62 KonTtponpHas padota Ne4 mo teme !
«BaxxHenmme MEeTaJTbl U UX
COCITMHEHUS
BemectBa u MaTepuabl B bubmuoteka [JOK
63 MOBCEIHEBHOM JKU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHYECKOe 3arpsi3HeHNe bubnnorexa [IOK
64 OKPYXAarOIIEH Cpeabl https://m.edso00.ru/00ae4270
Ponp xumun B pemeHnn bubmuotexa [JOK
65 HKOJIOTUYECKUX MTPOOIIEM https://m.edso00.ru/00ae4270
66 Peseprublit ypok. O6001meHne 1 bubmmoreka [IOK

CUCTeEMaTHU3alus 3HaHUN

https://m.edsoo.ru/00ae0d0a
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PesepBHblit ypok. O0001IeHNE U bubnuoreka [IOK
67 cHUCTeMaTU3alus 3HaHUI 1 https://m.edsoo.ru/00adb33c
PesepBHeliit ypok. O6o01IeHNE U bubnnoreka [[OK
68 CHUCTEMAaTHU3alus 3HAaHUH 1 https://m.edsoo.ru/00ad9ch2
OBILEE KOJIMYECTBO YACOB I10 68 A

[NPOTPAMME
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VI. YA EBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Pymzutuc I'. E. Xumus. 8 kiacc. Yue0. ans obmeo0pa3osat. opranuzanuii / I'. E.
Pymsutuc, @. I'. ®enbaman. — M.: IIpocsemenne, 2022. — 207 c.

Pymsutuc I'. E. Xumus. 9 kiracc. Yue0. ais odmeoOpa3osar. opranusanuii / I'. E.
Pymsutuc, @. I'. ®enpaman. — M.: [Ipocsemenue, 2022 — 208 c.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1. Pymutuc T'.E. Xwumwms. 8 kmacc: yueb. nans  o0meoOpazoBaTeIbHBIX
opranmuzanuii — 4-e uza. / I'.E. Pymsutuc, ®©.I" ®enpaman. — M.: [Ipocsemenue, 2016. — 207 c.

2. Pymutuc I'.E. Xwummsa. 9 «kmacc: yueb. ans  o0mieoOpa3oBaTeNbHBIX
opranuzaimii — 2-e m3a. / I'.E. Pymsuruc, @.I" ®enpaman. — M.: [Ipocsemenue, 2016. — 208 c.

3. I'apa H.H. Xumus: ypoku B 8 Kiacce: mocodue ais ydyuTens. — 2-€ u3[.,
nepepad. — M.: Ilpocsemienue, 2014.-127c.

4. l'apa H.H. Ypoku B 9 knacce. Xumus. K yuebnuky I'.E. Pymsutuca, @.I.
®enpamana «Xumus. 9 knace» - M.: [Ipocsemenune, 2009. — 96 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1. Yun.py — oOpa3oBaTenbHas OHJIaHH-TUIaT(GopMa JUTsl IIKOJILHUKOB, UX POAUTENEH

W yuuTenei - https://uchi.ru/
2. Poccuiickas snekTponHas 1mikona. buosorus. - https://resh.edu.ru/subject/5/
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