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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTaBJIEHA HAa OCHOBE
TpeOOBaHUH K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpaszoBanus, npezacraBieHHblx B PI'OC OOO, a Takke Ha OCHOBE (enepaabHOU paboueit
InporpaMmbl BOCHHUTAHUA U C y‘IéTOM KOHOCIIIHUK IIPCHOJaBaHUs y‘-IC6HOFO npeamMeTa «XuMus» B
oOpa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepanmm.

[Iporpamma mo XuMuUM Ja€T TPEACTABICHHE O LEIsIX, oOmiel crpareruut OoOydeHwus,
BOCIIMTAHUS W Pa3BUTHA OOYYaIOUIMXCS CPEACTBAMH Y4eOHOTO TpeAMEeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJCpKaHue, NpPeAyCMAaTPUBAET paclpelesieHHe ero Io KiaccaMm u
CTPYKTYPUPOBAHUC 110 pasacjiaM M TEMaM IPOrpaMmbl 110 XMUMHUH, OMPCACIIACT KOJIMYCCTBCHHBIC U
KauCCTBCHHBIC XApPAKTCPUCTUKHU COACPKAHUA, PCKOMCHAYCMYIO IOCICAOBATCIBHOCTh HW3YUCHUS
XUMHHM C Y4ETOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOTO mpolecca,
BO3PACTHBIX OCOOCHHOCTEW OOyJaromuXcs, ONpeeNsieT BO3MOXKHOCTH TpeJMEeTa JUIsl pean3allum
TpeOOBaHMH K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHON MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl, a TaKKe TPeOOBaHUH K pe3ylbTaTaM OOy4eHHs] XUMUU Ha YPOBHE
I.[e.]'[eﬁ HU3ydCHHUA TIMPEeaAMETa W OCHOBHBIX BHJIOB yqe6H0-H03HaBaTeHLHOﬁ JACATCIIBHOCTH
00yJaroIerocs Mo OCBOCHUIO y4eOHOTO COACPIKAHUS.

3HaHWE XHMHHU CIY)KHT OCHOBOW Ui (DOPMHPOBAHUS MHPOBO33PEHUsST OOYYAIOIIETOCS, €ro
MPEJICTaBICHU O MaTepHabHOM €IMHCTBE MHUpPA, BAXKHYIO pOJIb UIPaloT (GopMHUpyeMble XUMHUEN
MNpEACTABJICHUA O B3aUMOIIPEBpALICHUAX SHEPIrUunu U 00 OBOJIIOIIMH BCUICCTB B MPUPOJAEC, O IMYTAX
pelIeHns r1o0aabHBIX MPOoOJeM YCTOMUNBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, YHEPTE€TUUECKOI,
MUIIEBOH W AKOJIOTHYECKOW OE30MTaCHOCTH, TIPO0IIeM 3JpaBOOXPAHCHUSI.

N3ydenune xumun:

CIOCOOCTBYET peau3ali BO3MOXHOCTESH JJIsi caMOpa3BUTHS W (OPMHPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel 1 (HYHKIIMOHAILHON T'PAaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHWE MBIIUICHHS M TBOPUYECKHX CIIOCOOHOCTEH OOydJaromuxcs,
HABBIKOB MX CAMOCTOSITEIILHON YU4EeOHOH NESITeIbHOCTH, IKCIIEPUMEHTAIBHBIX U HCCIIEIOBATEIbCKAX
YMEHUH, HEOOXOJMMBIX KaK B TIOBCEAHEBHOM KH3HH, TAK U B IPOPECCHOHATBHOM JIEATEILHOCTH;

3HaKOMHT CO CHenu(PUKON HAYYHOTO MBIIUICHHS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3IJISAIA
Ha EJMHCTBO TIPUPOJABI W 4YENOBEKa, SBIIETCS OTBETCTBEHHBIM 3TalnoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYUYaIOIIHXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPHUPOJIC, K YETIOBEKY, BHOCUT CBOU BKJIaJl B OKOJIOTHUECKOE 00pa30BaHUE 00yUYarOIINXCS.

JlaHHbIC HampaBlieHUs B OOYYCHHHM XUMHH OOCCICUMBAIOTCS CIEUU(PUKON COAepIKaHus
y4eOHOTO TpeaMeTa, KOTOPBIH SIBISICTCS TEIaroruvyeckKyd aJalTHPOBaHHBIM OTPaKCHUEM 0a30BOi
HAyKW XMMUU Ha OTPEICIEHHOM dTare e pa3BUTHSI.

Kypc xuMuum Ha ypoBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMsI OPHEHTHPOBAH Ha OCBOCHHE
00yYaroIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATHUH XWMHUH, OCHOB HEOPraHWYECKOW XUMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4YecKOi XUMHH.

CtpykTypa coJep:KaHus TpOrpamMMmbl MO XUMHUM C(OpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
nosxona K e€ usydenuto. CozepkaHue CKIabIBA€TCs U3 CUCTEMBI MOHATHH O XMMUYECKOM JIEMEHTE
U BEIIECTBE M CHCTEMbl NOHATHUH 0 XuMHueckod peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpPraHu30BaHbl IO NPUHIMITY MOCIEJOBATEIBHOTO PAa3BUTHS 3HAHMH Ha OCHOBE TEOPETHUYECKHX
MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MeneneeBa Kkak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHUS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;



— IIPEJCTaBICHUN 00 NMEKTPOTUTHUECKON AUCCOIMAIINY BEIIECTB B paCTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKHA TOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS TMOCIEIOBATEIILHO OT OJHOTO YPOBHS K APYrOMY, BBITIOJTHSIS
GyHKIME OOBSCHEHUS M MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTUUYECKOTO
MIPUMEHEHHUSI U MTOJTYYCHHS U3Y4aeMbIX BEILECTB.

OcBoeHne TMporpaMMbl IO XHMHH CHOCOOCTBYET (OPMHUPOBAHUIO TIPEICTABICHUS O
XMMUYECKOM COCTaBILIIOIICH HAaydHOM KapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOW NPHUPOJBI,
[IEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M METOJaM IO3HaHusl B Hayke. M3yueHue Xumuu
MIPOUCXOAUT C MPHUBJICUCHUEM 3HAHMM W3 paHee M3YYCHHBIX YUEOHBIX MpeamMeToB: «OKpyKarouuii
Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kjacey.

[Ipy M3yuyeHUW XUMHH TPOWCXOIUT (POPMHUPOBAHWE 3HAHHMNA OCHOB XMMHYCCKOW HAYKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON NESTEIHLHOCTH YEIOBEKa W KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/a4a y4eOHOTO MpeIMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUM — BaXHEHUIIMX (PAKTOB, MOHSATUM, 3aKOHOB M TEOPETHUECKHUX IMOJIOKECHUH,
JOCTYITHBIX 0000IICHUI MUPOBO33PEHUYECKOTO XapaKkTepa, sS3bIKa HAYyKU, B TPUOOIIEHUN K HAYYHBIM
METOJIaM TIO3HAHUS TPH MU3YUYEHUU BEIIECTB U XUMUYECKUX peakiuii, B (GOPMHUPOBAHUU U PA3BUTHUU
MO3HABATENbHBIX YMEHHW W WX TPUMEHEHWH B  Y4eOHO-TO3HABATEIBPHOW U  Y4eOHO-
HCCIIEIOBATENIbCKON JIeATEIbHOCTH, OCBOCHHUU MpaBUil O€30MacHOTO OOpalleHHsl ¢ BELIEeCTBAaMHU B
MOBCEAHEBHOM JKU3HU.

[Ipy wW3ydeHMM XMMHMM Ha YPOBHE OCHOBHOTO O0OIIEro 0oO0Opa30BaHMsI BaXKHOE 3HAYCHHE
MPUOOPEHN TaKKe LIEH, KaK:

— (opMupoBaHHME HHTEIJIEKTYaJIbHO Pa3BUTON JUYHOCTH, TOTOBOM K CamMo0Opa30oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIPHOMY MPUHATHIO PEIICHU, CTOCOOHON amanTUpoBaThCS K OBICTPO
MEHSIOIIUMCS YCTIOBUSAM KU3HMU;

— HamNpaBJICHHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE TMPHOOIIeHHEe OOyJarommxcs K
CaMOCTOSITENIbHOM TO3HABATENbHOM NEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS, (GOPMUPYIOIIIM
MOTHBAIMIO ¥ pa3BUTHE CLIOCOOHOCTEH K XUMUMU;

— o0ecnedyeHHe YCIOBHH, CHOCOOCTBYIONIUX MPUOOPETEHUIO OOYYArOIIMMUCSA OTIBITa
pa3HoOOpa3HOM JAeATeIbHOCTH, IO3HAHWUSA M CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHI[HI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJISl PA3IMYHBIX BUIOB ACSITEIbHOCTH;

— ¢dopmupoBanue oOmel (QYHKIIMOHATFHOM M €CTeCTBEHHO-HAyYHOM TpaMOTHOCTHU, B TOM
YHCclie YMEHUM OOBSICHATh M OLIEHUBATH SBJICHUS OKPY)KAIOIIET0 MHPA, UCHOJB3Ysl 3HAHUS U OIBIT,
MOJIyYE€HHBIE TIPU U3YUYEHUU XUMUU, IPUMEHATH UX MPHU PEIICHUN MpoOiieM B MOBCEAHEBHON JKU3HU
U TPYZIOBOH €ATEIbHOCTH;

— (opmupoBanue y oOydarouuxcs T'yMaHUCTHUYECKUX OTHOIIEHHWH, MOHMMAaHUS IIEHHOCTH
XUMHYECKUX 3HAHUM Ui BBIPAOOTKH SKOJOTHYECKU IIe1eco00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JAESITETFHOCTHU B IIEJIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALIUU K 00YYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA
OCHOBE YCBOEHHUS OOIIEUYETIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HAMPaBJICHHOCTH JAIbHEUIIIET0 00yYeHHUS.

OO1ee 4yuCIO YacoB, OTBEAEHHBIX JUIS W3YyUEHUsS XMMUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBanus, cocraBusieT 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9 kimacce — 68
qacoB (2 yaca B HEJIEIIO).

COJEPKAHME ObYYEHUAA
8 KIIACC
IlepBonaya/ibHbIE XUMHYECKHE OHATHS



[Ipenmer xumuu. Posib XUMHUM B )KU3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Terna v BelecTsa.
®du3nueckue CBOMCTBA BEHIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsaTHe 0 MeToaX MO3HAHUS B
xumud. YucTteie BemecTBa U cMecu. CriocoObl pa3ielieHus] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3J1eMeHThl. CUMBOJIBI XUMUUYECKHUX 3JIeMEHTOB. [IpocTeie u
CJIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumudeckas Gopmyna. BalleHTHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHASL MOJICKYJIsIipHasi Macca. MaccoBast
JI0JISI XHMUYECKOTO 3JIEMEHTA B COCIUHECHHH.

KomnuectBo BemectBa. Monbs. MossipHass macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hopmynaM XUMUYECKUX COCTMHEHUM.

dusznyeckue M XUMUYECKHE SIBICHHUS. XUMHUYECKas peakuus U e€ TMpPU3HAKW. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYEeCKHe ypaBHeHUsa. Kiiaccudukanus XMMHUECKHX peaKIHii
(coenuHeHws, pa3oKeHUs, 3aMeleHusI, 0OMEHaA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYJ0#, TpaBuUjiaMu paboOThl B JjabopaTopud U TpUEMaMU
oOpareHuss ¢ Ja0OpaTOPHBIM O0OPYIOBAHMEM, H3yY€HHE U OINHUCAaHHE (U3MUECKUX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOMIoAeHUEe (pu3nyeckux (IMJIaBJICHUE BOCKA, TasHHUE JIbJA,
pacTupaHue caxapa B CTYNKe, KHIEHHUE W KOHICHCAIMS BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOW TMPOBOJIOKH, B3aUMOJCUCTBUE MeJa C KUCJIOTOW) SIBIICHWH, HAOIOJCHUE U
OTIMCaHUE TIPU3HAKOB TMPOTEKAHUS XMMHUYECKHX peakmuil (pa3ioKeHHWe caxapa, B3aMMOJICHCTBHE
CepHON KHCIIOTBI C XJIOpHIOM Oapusi, pasjioxkeHue ruapokcuna meaud (1) mpu HarpeBanuw,
B3aUMOJICICTBHE Xene3a ¢ pacTBopoM cos Meau (II), m3ydenne cnocoOoB pa3iesieHust CMecei: ¢
MOMOIIIBI0 MarHuTa, (GUIBTPOBAHWE, BBHIMMAPUBAHHE, TUCTUIUIIMS, Xpomatorpadwus, MpOBEICHUE
OUMCTKA TIOBAapEHHOW COJIM, HAONIOJIEHUE U OINHCAaHWE pPe3ylbTaTOB MPOBEACHUS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MacChl, CO3JJaHie MOJelell MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 37I€MEHT M MPOCTOE BEUIECTBO.
Haxoxxnenue kucinopoma B mpupoje, (Ppu3nyeckne U XUMHUYECKHE CBOMCTBA (pEakiuyd TOPEHUS).
Oxkcunpl.  I[lpumenenne kucimoponga. CrnocoObl TOJydeHHsI KHCIOpOJa B Jlabopatopur U
npoMelnieHHocTH. KpyroBopoT kucnopoga B mpuponae. O30H — amioTpornHas MoauduKanus
KHCJIOPO/1a.

TeroBoil 3ddexkr XuMHUECKON peakuuu, TEPMOXHMUYECKUE YpaBHEHMS, DOK30- H
SHIAOTEPMHUUYECKHE peakuuu. TOIIMBO: yroib M METaH. 3arpsS3HEHHE BO3[yXa, YCUJICHUE
napHUKOBOTO 3 dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BemecTBo. HaxoxaeHue Bojgopoaa B mpupoae, Guandeckue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI oTy4deHus. KucmoTsl 1 comm.

MoutsipHbiii 00BEM ra3oB. PacuéTsl M0 XMMHUECKUM YPaBHEHUSIM.

®usnueckue cBoiMcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. Hackliennele u
HEHACBIIEHHbIE pacTBOpbl. PacTBoprMOCTh BemliecTB B Boje. MaccoBasi 1011 BEIIeCTBa B PacCTBOPE.
Xumnueckue cBoiicTBa Bojabl. OcHoBaHus. Poyib pacTBOpOB B HPUPOJAE U B KU3HHM YEJIOBEKA.
KpyroBopoT BoibI B ipupoe. 3arpsisHeHUE NPUPOIHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcunapl. Krnaccuduxanuss OKCHAOB:
coneoOpa3ymomiue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasyromue. HomeHkmaTypa
OKCUJI0B. PU3NUECKHE U XMMUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okcuaoB.

OcHoBanus. Knaccubukaims ocHOBaHMN: WIENOYM W HEPACTBOPUMBIE  OCHOBAHMSL.
Homenkmarypa ocHoBanui. @Pu3nMyeckMe M XUMUYECKHE CBOWCTBA OCHOBaHMU. IlonmydyeHue
OCHOBAHMM.

Kucnotel. Knaccudukarmus kucnor. Homenknarypa kucnoT. Dusndeckue W XUMUYECKHE
cBoiicTBa kUCHoT. Psax akruBHoctu metauioB H. H. bekerosa. Ilomyuenue kucior.



Conu. Homenknarypa coneil. @usnuecknue u XuMu4yeckue cBoiictsa coseil. Ilomydyenue comnei.

['eneTnueckasi CBSI3b MEXK/y KJIaCCaMH HEOPraHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEIICHUE COJNEpKaHUs KUCIOpOoJa B BO3AyXe, MOJIyde€HUE, COOMpaHue,
pacro3HaBaHUE W M3YUYEHHE CBOMCTB KHCIOpOJa, HAOMIOJIEHHE B3aUMOJCHCTBUSA BEILECTB C
KHCJIOPOJIOM U YCJIOBHUSI BO3HMKHOBEHHUS W TMPEKpAIlleHHs TOpeHUs (moxapa), 03HAKOMIIEHHE C
oOpa3iiaMy OKCHJIOB M ONHCAHHWE WX CBOWCTB, TMOJYYCHHUE, COOMpAHUE, pACIIO3HABAHUE M M3yUCHHE
CBOWMCTB BoJiopojia (ropeHue), B3auMojelcTBHEe Bojopoaa ¢ okcuaom Mmeau (I1) (Bo3MoxHO
WCIIOJIb30BAHUE BHUJICOMATEPHUATIOB), HAOMIOACHUE OOpa3IOB BEIIECTB KOJMYECTBOM 1 MOJIb,
Hcce0BaHuEe 0COOEHHOCTEN PACTBOPEHUSI BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO, TPUTOTOBJICHHUE
pacTBOPOB C OMNPEAEIEHHON MAacCOBOW JI0JIEH PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJBI C
MeTaulaMu (HaTpueM U KajbI[ueM) (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPHATIOB), UCCIICIOBAHNE
00pa3loB HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAONIOJACHHE HW3MEHEHHS OKpPACKHU
HWHUKATOPOB B PacTBOpax KUCJIOT WM MIENOYeH, u3ydeHue B3aumojeiictBus okcuma meau (I1) ¢
pacTBOPOM CEpPHOM KHCJIOTHI, KHUCJIOT C MeTaUIlaMU, peakUuid HeWTpanu3aluu, TOoJydyeHue
HEPaCTBOPUMBIX OCHOBAHHI, BBHITECHEHHWE OJIHOTO MeETajla JPYTUM W3 PacTBOpa COJIH, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «BakHeime Kiacchl HEOPraHUUECKUX COSTMHEHUN.

Iepuoauyecknit 3axkoH u Ilepumoamyeckasi cucremMa xumudeckux 3jemenros JI. H.
MenaeneeBa. CtpoeHue aTroMoB. XUMHYecCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBbie MOMBITKHA KiIacCU(pUKAIIMU XUMUYECKUX dIeMeHTOB. [loHsATHE O rpymnmax CXOJIHBIX
2MeMEeHTOB (IEIOYHBIC M IIETIOYHO3EMEIBHBIC METAIIbI, TaJOTeHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(POTEPHBIE OKCUBI U THAPOKCH/IBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucreMa xumuyeckux sementoB . . Menpaeneesa.
Kopotkonepuoanas u niuHHOnepuoanast popmsl [leproaudeckoi cucTeMbl XUMHUYECKUX IIEMEHTOB
J. W. MenneneeBa. Ilepuonbt u rpymnmbl. OU3HUECKUd CMBICT MOPAAKOBOTO HOMEpA, HOMEPOB
MIEPUOJA U TPYIIIBI JJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX siaep. M3otonbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
000710ueKk aTOMOB nepBbIX 20 xuMUYecKux teMeHToB [lepuoanueckoii cucremsl JI. 1. Menneneena.
XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTa Mo ero mnoJioxkeHutro B Ilepumoamueckoi cucreme [. U.
Meunneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX WU
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U EPUOIaM.

3nauenue [lepuoauyeckoro 3akona u Ileproanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. Jl. . MenzaeneeB — yu€Hblil U rpaxaaHuH.

Xumuyeckas cBsa3b. KoBaneHTHas (MOJISpHAS U HETIOJSPHAs) CBA3b. DNEKTPOOTPULIATEIHLHOCTh
XUMUYECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenb okuciieHHs. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipouecchl okucieHus u
BOCCTAaHOBJIEHUA. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHue oOpas3oB BEUIECTB METANIOB U HEMETANIOB, B3aUMO/ICHCTBUE THAPOKCHIA IIUHKA C
pacTBOpaMu KUCJIOT U LIEJI0YEH, IPOBEIECHUE OIBITOB, UIUTFOCTPUPYIOIINX PUMEPHI OKUCIUTENBHO-
BOCCTaHOBUTEJIBHBIX peakiuil (TOpeHre, peakluy Pa3ioKeHHsI, COeTUHEHUS).

Mescnpeomemmnuoie céaszu

Peanuzanus MexXnpeaAMETHBIX CBS3€H MPU N3YUEHUH XUMHH B § KJIAaCCE OCYILIECTBIISIETCS Yepe3
WCIOJIb30BaHME Kak OOIUX eCTECTBEHHO-HAyYHBIX TOHATUN, TaK W TOHSATHHA, SBISIOUIUXCS
CUCTEMHBIMU ISl OTJAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.



OOmire ecTecTBEHHO-HAYYHbIE MOHATH: HAay4yHBIH (DakT, TUIOTE3a, TEOpPHUs, 3aKOH, aHAIU3,
CHHTE3, KiacCu(UKaIus, IEPHOANYHOCTD, HAOIIOICHNE, IKCIIEPUMEHT, MOJICTTUPOBaHHE, U3MEPEHUE,
MOJEIb, SIBJICHUE.

®usuka: MaTepus, aroM, OSJEKTPOH, IPOTOH, HEUTPOH, MWOH, HYKIUJ, H30TOIIbI,
ParMoaKTUBHOCTb, MOJICKYJIA, HJIEKTPUUYECKHM 3apsijl, BELIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE
BEIIIECTBA, ra3, PU3NUECKUE BETMUMHBI, IMHULIBI H3MEPEHUs], KOCMOC, IJIaHeThl, 3B&3/1b1, COoJHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPAIIBI, TOPHBIE MOPOJIBI, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHuyecKkasi peakums

IIepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux dnemeHToB . . Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOICTB XMMHYECKHUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalWs, KaJblIUS M HMX COEAWHEHUH B COOTBETCTBHUHM C IIOJIO)KEHHUEM HJIEMEHTOB B
[Iepunoanudeckoil cucTremMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJBl XHMHYECKON CBA3U. THIBI KPUCTAIIIMYECKUX PEHIETOK,
3aBHCHUMOCTbH CBOMCTB BELIECTBA OT THUIIa KPUCTAJUIMUECKON PEIETKU U BUJ1a XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEUIECTB. XMMUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K Ppa3IMYHBIM KjJaccaM HEOPraHWYeCKUX COEIMHEHUM, TeHeTHYecKas CBA3b
HEOPraHNMYECKUX BEIIEeCTB.

Knaccudukanuss XuMUYECKMX peakUMid MO pPa3IMYHBIM IMpU3HaKaM (M0 YUCIY U COCTaBy
YYacCTBYIOIIMX B PEaKIMH BEIIECTB, M0 TEIUIOBOMY 3((eKTy, M0 M3MEHEHHUIO CTENEeHEN OKUCICHUS
XUMHUYECKUX DJIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4acTHUIO KaTalu3aTropa). JK30- U SHIOTEPMHUYECKUE
peaxkuu, TepMOXUMUYECKIE YPABHEHHUS.

[Tonsatue o ckopoct Xumu4deckoi peaknuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHsATHEe 0 TOMOTeHHBIX U TeTeporeHHbIX peakiusax. [loHsTHe 0 Karamuse.
[TonsiTe 0 XxuMHUYECKOM paBHOBecHU. DaKTOPBI, BIMSIONINE HA CKOPOCTh XUMUYECKON pEeaKkiuu U
MOJIOKEHUE XUMHUYECKOTO PaBHOBECHSI.

OKHCHAUTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIMH, DJIEKTPOHHBIM  OallaHC  OKHCIUTENIBHO-
BOCCTaHOBUTENbHONH peakuuu. CocTaBieHHE ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OaaHca.

Teopust 3NMEKTPOIUTUYECKONH JUCCOLMALUU. OJEKTPOJIUTBI M HEINEKTPONUThl. KaTHOHBI,
aHMOHBI. MeXaHU3M JMCCOIMAlMM BEUIECTB C PA3IUYHBIMU BUJAAMU XUMHUYEcKO# cBsi3u. CTeneHb
nuccounanuu. CHUilbHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcCIOBHS MPOTEKaHUS PEaKIUil HOHHOTO OOMEHa, MOJHBbIE U
COKpall¢HHbIE HOHHBbIE ypaBHEHUs peakiuil. CBOHCTBa KHUCIOT, OCHOBAHMW U COJIeH B CBeTe
MIPEJICTaBICHUI 00 IEKTPOIUTHUECKOM nucconnanuu. KadecTBeHHble peakiinu Ha HOHBL. [loHsTHE O
TUAPOJIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE C MOJICJISIMH KPUCTANTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAIIJIOB
U HeMmeTalsioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHUIa HaTpus), HUCCIEI0BaHHE
3aBHCHUMOCTH CKOPOCTH XUMHUYECKOM peakiu OT BO3JIEHCTBUS pa3IMYHbIX (DAKTOPOB, UCCIIEJOBAHUE
IEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, IIEJOYed M COJel
(BO3MOXKHO HCIIOJIb30BaHUE BUJICO MAaTEPUANIOB), IPOBEACHUE OIBITOB, WITIOCTPUPYIOIIUX MPU3HAKU
MIPOTEKaHMsI peakIiii HOHHOTO oOMeHa (0Opa3oBaHue Ocajika, BbleNIEHHE ra3a, 00pa3oBaHUE BOIbI),
OTBITOB, WJUIIOCTPUPYIOIIUX TNPUMEPBI OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pEaKUUi (TropeHue,
peaKkuMy PpasNoOKEHHs, COEAWHEHMsI), paclo3HaBaHWE HEOPraHWYECKUX BEIIECTB C IMOMOILBIO
KAaueCTBEHHBIX PEaKLUl HAa MOHBI, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a]1a4.

HemeTtayuibl 1 MX cOeJUHEHUA



OOmiast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOSHHsI aTOMOB, XapaKTepHbIE CTEHNECHH
okucnenus. CtpoeHne M (pu3MUECKHe CBOMCTBAa MPOCTHIX BEIIECTB — TAJOTEHOB. XHMHUYECKHE
CBOMCTBA Ha TMpHMepe xJopa (B3auMOJECHCTBHE C MeTaulaMH, HeMeTaUIaMH, IIeI0YaMHu).
XinopoBojiopoa. CoJsisiHass KHUCIIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHue, npumeHeHue. [leiictBue
XJIOpa W XJIOPOBOJOPOJa HA OpPraHM3M 4eJoBeKa. BakHelmine XJIOpHIbl U UX HAXOXKACHUE B
pUpo/Ie.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcCOOEHHOCTHM CTpPOEHHUS aTOMOB,
XapakTepHble CTerneHH OKucieHus. CTpoeHne u (pu3MUYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPOIHBIE MOIU(BHUKAIIMHA KUCIOPOJIa U Cepbl. XUMUYECKUE CBOICTBA CEPHI.
CepoBoniopos, cTpoeHue, pu3ndeckue U XuMuIeckue cBorcTBa. OKCHIBI Cephbl KaK MPEICTaBUTEIH
KUCIOTHBIX OKcuaoB. CepHast KucllOTa, (U3MUEeCKHEe M XUMHUYECKHE CBOHCTBa (00IIME Kak
MPEJCTaBUTENS KJIacca KUCIOT M crnenrpuyeckne). XUMHUYECKHE PEaKIHH, JISKallue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a MoyiydeHusi cepHoil kucinoTel. llpumenenue cepHoil kuciaotel. Conu
CepHOI KHCJIOTHI, Ka4eCTBEHHAsI peakius Ha cynbdaT-uoH. HaxoxaeHue cepsl u €€ COeaMHEHUH B
npupoje. XUMHUYECKOe 3arps3HEHNE OKPYKAIOIIeH Cpebl COSTMHEHUSIMH Cephl (KHCIOTHBIE JIOMKIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHUS.

OOmass xapakrepucTuka 53JaeMeHTOB VA-rpymnmbel. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKkTepHbIE CTEMIEHH OKUCIEHHs. A30T, paclpocTpaHEeHHe B IPUPOE, PU3NIECKHE U XUMUYCCKHE
cBoiictBa. KpyroBopor azora B mpupoge. AMMHAK, €ro ¢uU3MYecKue W XUMHUYECKHE CBOICTBa,
nosrydeHue u npumMeHenne. Conn aMMOHHMS, UX (PU3WYECKHE ¥ XUMUYECKHAE CBOMCTBA, IPUMEHEHHE.
KadecTBeHHast peaknmss Ha HOHBI aMMOHHS. A30THas KHCIIOTa, €€ TOJydeHHe, (usmueckwe u
XAMUYECKHe CBoOWcTBa (0OmMEe Kak MPENCTaBUTENs Kiacca KHCIOT M CICIU(PHIECKHUE).
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MUHEPAJbHBIX YAOOpeHHH. XuMHUEcKoe
3arpsi3HEHUE OKPYXKAIOUIeH cpeibl COETMHEHUSIMH a30Ta (KUCIOTHBIE OXKIH, 3arpsi3HEHUE BO3TyXa,
nmouBsl U BoJ0éMOB). Dochop, ammorponubie Mogudukanuu dochopa, GU3HIECKHE U XUMUUECKHAEC
coiictBa. Oxcunx dochopa (V) u dochopras kuciora, GU3UUECKHE W XHUMHUYECKHE CBOMCTBA,
nonydeHue. Mcnonp3oBanne pocharoB B kKauecTBEe MUHEPAIBHBIX yI0OpEHUH.

OO6mrast  xapakrepuctuka ameMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUs. YTIIepoJ, auIOTpONHble MOAU(UKALUU, PACHpOCTpAHEHHE B
npupoje, GU3NYecKue U XUMUYecKue cBoMcTBa. AxcopOuus. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yriaepoaa, ux (U3NYECKHE M XUMHUYECKHE CBOWCTBA, ACWCTBHE Ha >KHBbIE OpPraHU3MBIL,
MOJIyUYeHHE W TMPHUMEHEHHE. DKOJIOTHYECKHE MpoOeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (I1V),
TUI0TEe3a I00aNbHOr0 MOTEIUICHHs KJIMMAaTa, MApHUKOBBIN dPQeKT. YToabHas KUCIOTa U e€ COJH,
ux Qu3nyeckrue U XMMUYECKHE CBOMCTBA, MOJy4YeHHE M mpuMmeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uOHKI. Vcrnonb3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEIWHEHUSX yriepoia
(MeTaH, 3TaH, ATUJIEH, AllETUJICH, TaHOJ, TJIMLEPHUH, YKCycHas Kuciota). [IpupoaHble MCTOYHHUKH
yII€BOJOPOIOB (Yrojb, MPUPOIHBINA ra3, He(PTh), MPOAYKTHI UX HepepaboTku (OEH3WH), UX POJIb B
ObITYy W TPOMBIIUICHHOCTH. [loHSATHE O OWOJIOTHYECKM BaXKHBIX BEIIECTBAX: JMKUpax, OenKax,
yIJIeBOJAaX — M HUX POJIM B JKU3HU UeloBeka. MaTepHaabHOE €AWHCTBO OPraHMYeCKUX U
HEOPraHMYeCKUX COCTUHEHUH.

KpemHuuii, ero ¢puznyeckue U XuMHYECKHE CBOUCTBA, MOJIydyeHHEe U npuMeHenue. CoeTuHeHus
KpeMHHs B mpupose. Ob6mue npezacraBieHus o6 okcuzae kpemuus (IV) u xkpeMHHEBOH KucioTe.
Cunukarel, WX WCHOJb30BaHWE B OBITY, B TPOMBIIUIEHHOCTH. BaxkHelmme cTpouTenbHbIe
MaTepuanbl: KepaMuKa, CTEKIIO, IIeMeHT, OeToH, ene300eroH. I[IpoGmembr OGezomacHOTrO
UCTOJIb30BAHUS CTPOUTENIBHBIX MAaTEPUAIOB B TIOBCEIHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:



M3y4YeHHE O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI, MPOBEICHHE
KAueCTBEHHBIX PEAKIMUA Ha XJIOPUA-UOHBI M HAOJIIOJEHHWE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxaromme (U3MYecKue W XHMHYECKHE CBONCTBA TAJIOTEHOB M WX COCIUHEHUH (BO3MOXHO
WCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), O3HAKOMIIGHHE C 0Opa3lamMu XJIOPUIOB (TaJOTCHHUJIOB),
O3HAKOMJICHHE ¢ oOpasmamMu ceppl Hu €€ COCAWHCHHSIMH (BO3MOXHO  HCIIOJIb30BAHHE
BHJICOMATEPUANIOB),  HaONIOJIeHWE  Tpolecca  OOyriiMBaHWsS ~ caxapa  TMOJ  JICHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, M3YYEHHE XUMHUYECKHX CBOMCTB pa30aBJIEHHON cepHOU
KHCIIOTBI, TPOBEJICHUE KAYSCTBEHHOW peaklWu Ha Cynb(paT-HOH W HAOMIOJCHWE NpH3HaKa &
MPOTEKAHMS, O3HAKOMJICHWE C (DU3MYECKMMH CBOWCTBaMH a30Ta, ¢ochopa M UX COCAMHCHHU
(BO3MOKHO MHCIIOJIb30BaHHE BHJAEOMATEpUANIOB), 00Opa3laMu a30THBIX U (OCPOpHBIX YAOOpEHUH,
MoJIy4eHue, coOMpaHue, pacrlo3HaBaHUuE U U3yUYE€HHE CBOMCTB aMMHUaKa, MPOBEACHUE KAaYeCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (pochaT-uOH U M3ydeHUE MPU3HAKOB UX MPOTEKAHUS, B3AUMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIbIO (BO3MOXHO HCIIOJB30BAHHE BUICOMATEPHAIIOB),
M3y4YeHUE MOJIeNiel KPUCTALTUYECKUX PEemIEToK anMasa, rpadura, QynnepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aIcOpOLMKM  PACTBOPEHHBIX BEIISCTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTHBOTra3a, MOJy4eHue, coOupaHue, pacro3HaBaHUE U H3YYCHHE CBOMCTB YIJIEKHUCIOTO Trasa,
MPOBEJCHNE KAYECTBEHHBIX PEAKIM Ha KapOOHAT W CUJIMKAT-WOHBI U HM3yY€HUE IMPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHHE C TPOAYKIMEH  CHJIMKATHOW  MPOMBINIICHHOCTH, pelIeHUe
AKCIIEPUMEHTAIIBHBIX 3a71a4 10 TeMe «BakHelme HeMeTauTbl U UX COCTUHECHHS.

MeTaJuibl M UX COETUHEHUSI

OO6mrast xapakTepUCTUKAa XUMHYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAHHWH WX TOJIOKEHUS B
[Tepuonnueckort cucreme xumuyeckux siaeMeHToB JI. M. MenneneeBa M CTpOEHHS aTOMOB.
Crpoenne wmertamioB. MeTtanyeckas CBS3b M METAUIMYECKAash KPUCTAUIMYECKas peméTka.
DJIEKTPOXUMHUYECKUH P HANPSHKEHU MeTamioB. U3nUecKkue U XMMUYECKUE CBOMCTBA METAILIOB.
O6mwme crmocoObl TosrydeHHus MeTauioB. [IoHATHE O KOPPO3WMHM METaIOB, OCHOBHBIE CITOCOOBI
3aIMTHl UX OT Koppo3uu. CruiaBsl (CTajab, YyT'yH, JIOPATIOMUHUM, OpPOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIUIEHHOCTH.

[[lennounble MeTaJUIbL: MOJOKEHUE B [lepuoauyeckoil cucteMe Xxumudyeckux sneMmeHToB [l. U.
MenneneeBa, CTpOCHHE UX aTOMOB, HaxOXJeHHE B mpupojae. OU3nueckre U XMMHYECKUe CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATPUS U Kanus. [IpuMeHeHue mienouHbIX
METaJJIOB M UX COEIUHEHUI.

[IlerouHO3eMeENbHBIC METAIBl MarHUi W KajblWid: nosiokeHue B llepuoanueckoit cucreme
xumuueckux snemeHtoB [[. M. MenneneeBa, CTpoeHHE HX aTOMOB, HaxOXICHHE B MPHPOJE.
Ouznyeckue 1 XUMUYECKHE CBOWCTBA MarHus U Kaiublus. BaxkHelme coeiMHeHNs Kanblus (OKCH],
TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEeHHS.

Amomunuii: monoxenue B Ilepuoguueckoit cucteme xumuueckux osnemeHtoB [ H.
MenneneeBa, CTpOE€HUE aTOMa, HaxOXIeHHE B mpupojae. Puznyueckue W XUMHUYECKHE CBOICTBa
anmoMuHus. AM(OTEepHbIE CBOIMCTBAa OKCUAA U TUPOKCHIA ATFOMUHHUSL.

XKeneso: monoxxenue B [leproanueckoii cucreme xumuueckux snementos JI. M. Menneneesa,
CTpOEHHE aToMma, HaxokJeHue B mpupoje. dusnueckue u XUMHUYECKHUE CBOMCTBA xkene3a. OKCUIbL,
ruapokcu bl 1 conn xenesa (1) u skenesa (111), ux cocras, cBOWCTBA U MOJTyIEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3l[aMi METAJJIOB U CIJIaBOB, UX (U3UYECKUMHU CBONCTBAMU, U3yUEHUE
pE3yNbTaTOB KOPPO3UM METAIIOB (BO3MOXKHO HCIIOJIB30BAHUE BHUACOMATEPUATIOB), OCOOCHHOCTEM
B3aMMO/ICHCTBUS OKCU/IA KAl U HATPHS C BOJOH (BO3ZMOXKHO MCIOIB30BaHUE BUICOMATEPHAIIOB),
HCCIE0BaHUE CBOMCTB JKECTKOM BOJBI, MpolLiecca TOPEHHUs XKejae3a B KHUCIOpoJe (BO3MOXKHO
WCIOJIb30BAHME BHJIEOMATEPUANIOB), MPU3HAKOB IMPOTEKAHMSI KAYECTBEHHBIX pEaKIMii Ha HOHBI:
MarHus, Kaublivs, aJloMUHUS, IIMHKa, kene3a (1) u xenesa (I1I1), menu (11), HabnrogeHre U omMicaHue
MPOLIECCOB OKpAalllMBaHUs IJIAMEHH MOHAMU HATPHsl, KaJdsd M KajdblUs (BO3MOKHO HMCHOJb30BaHHE



BHJICOMATEPUAIIOB), HCCIIEI0BaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHHS M TUAPOKCUIA
LIMHKA, PEeLICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BaxxHelue MeTamibl U UX COCTUHECHUS.
XuMus 4 OKPY:KAWIIAs cpeaa
BemectBa 1 maTepualisl B MOBCEIHEBHOM KHU3HU uejoBeka. bezonmacHoe UCMoIb30BaHNe
BEIIECTB ¥ XMMHYCCKUX PEakIuil B ObITY. [lepBas moMOIs P XUMHUUYECKUX 05KOT'aX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHUE OKpyxkarolen cpeapl (peneiabHas JoMyCTUMash KOHIEHTpaLHs
Bemects, nanee — [1JIK). Ponas xumun B perieHun 3K0JI0rHYeCKUuX Mpooiem.

Xumuueckuii sIkcnepumenm:

n3y4yeHue o0pasIoB MaTeprasoB (CTEKIIO, CIIaBbl METAJIOB, TOJIMMEPHBIE MAaTEPUAIIB).

Meoswcnpeomemmnoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU U3YUCHUH XUMHH B 9 KJIacce OCYIIECTBIISIETCS Yepe3
WCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTHA, TaK ¥ TOHSITUM, SBJISTFOIIUXCS
CHUCTEMHBIMU IS OTJEIBHBIX TIPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TOHSATHSA: HAYYHBIM (haKT, TUIOTE3a, 3aKOH, TEOPHUS, aHAJIM3,
CUHTE3, KJIacCUpUKAIIHS, TEPHUOINIHOCTh, HAOII0/IEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHHE,
MO/IEJb, SIBJICHHUE, MTAPHUKOBBIN 3(H(DEKT, TEXHOIOTHS, MaTEpPHUAIIBI.

®dusmka: wMaTepusi, aroM, OJJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHA, H30TOIIBI,
PaIOaKTUBHOCTD, MOJIEKYJIA, JIEKTPUUECKHH 3apsl, MPOBOJHUKHU, TOTYITPOBOJHUKH, TUIICKTPUKH,
(OTORNIEMEHT, BEIIEeCTBO, TeJIo, OO0BEM, arperaTHO€ COCTOSIHME BEIECTBa, ra3, pacTBOD,
PacTBOPUMOCTH, KpUCTAJUTHUECKas PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYUHBI, STUHUIIEI U3MEPEHHUS,
KOCMHYECKOE MPOCTPAHCTBO, TIaHETHI, 3BE311bI, COJIHIIE.

buonorus: ¢orocunres, npixanue, Ouochepa, SKOCUCTEMa, MUHEpaJbHbIE YIOOpEHMUS,
MHKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIBI, TOPHBIC MOPOIBI, MOJIE3HBIE UCKOIAEeMBbIE,
TOIUIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE ~ pe3yJbTaThl OCBOEHHS IPOTPaMMbl  OCHOBHOrO 00Iero o0Opa3oBaHUs
JOCTUTAlOTCS B X0J€ OOy4eHHs XMMHU B €AMHCTBE Y4eOHOW W BOCIIHTATEIBHOMN IEATEILHOCTH B
COOTBETCTBUHU C TPAAMIIMOHHBIMH POCCHHCKHMH COLMOKY/JIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMH
[EHHOCTSIMM, IPUHATHIMH B OOIIECTBE MNpaBHIAMH KW HOPMAaM{ IIOBEACHUS M CIOCOOCTBYIOT
[POIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIHATM3AINN 00YIarOIHXCS.

JIMYHOCTHBIE pe3y/bTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS  PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUEHTALIUI M PACIIMPEHHE OIbITA AEITEIHHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) naTpHoOTHYECKOro BOCIUTAHMS:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJCINI0, TMMOHUMAHHWs 3HAYEHUs XHUMHUYECKOW HAyKd B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIMIOCOOHOCTH BJIAJIETh JOCTOBEpHON HH(pOpMANUEH O TEepPeIOBbIX JOCTHKEHHSIX M OTKPBITHIX
MHUPOBO# U OTEUECTBEHHO XUMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MUPA U
00I111eCTBA;

2) rpasKIaHCKOro0 BOCIIHUTAHMS:

NpPEACTaBICHUS O COIMANBHBIX HOPMax M MpPaBWJIaX MEKIMYHOCTHBIX OTHONICHHN B
KOJIJIEKTUBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00LIECTBEHHO I10JIE3HOM,
y4eOHOUCCIEIOBATEILCKOM, TBOPYECKOW W JAPYrHX BHIOAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOi COBMECTHOM JEATEILHOCTH MPU BBIMOJHCHUH YUeOHBIX, MO3HABATEIbLHBIX 337134,



BBIMIOJTHEHUN XMMHUYECKUX OKCIEPUMEHTOB, CO3MaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAaHUI M B3aUMOIIOMOIIM B IpolLiecce 3TON ydyeOHOH JAeATEeIbHOCTH, IOTOBHOCTU
OLICHMBATh CBOE IOBE/ICHUE U MOCTYIKM CBOMX TOBApUILEW C MO3ULMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHNS

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE U XUMUUYECKON pEakLnu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKHM U COCTABJIAIOIIME OCHOBY JUIl MOHHMAHHUS CYIIHOCTH
HAay4yHOM KapTUHBI MHUpA, MPEJCTABIECHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS MPUPOJIBL,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOMN CPEOH, O POJIM XMMHUHU B TIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

[I03HABaTEIbHbIE MOTHBBI, HANpPaBJICHHbIE HA IIOJIYYEHHE HOBBIX 3HAHUU 10 XUMHH,
HEOOX0JUMBIE Ui  OOBSCHEHMs HAOIIONAEMBIX TMPOLECCOB W  SABJICHHWW, MO3HABATEIHHOM,
MH(POPMAIIMOHHON M YUTATENILCKOW KYIbTYpPhI, B TOM YHCIIC HAaBBHIKOB CAMOCTOSITEIILHON PalbOTHI C
y4eOHBIMM TEKCTaMH, CIPABOYHON JIUTEPaTypoil, JOCTYIHBIMM TEXHUYECKUMHU CpEACTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTU;

HHTEpeC K OOy4eHMIO M NO3HAHWIO, JI0003HATEIbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa3oBaHMIO, TMPOEKTHOW U HCCIENOBATENHCKON MACSITEIBPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YEeHUS B JajbHEHIIEM;

4) (hopMHUpPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHE 1IEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUM U HEMPUITHE BPEIHBIX MPUBBIUEK (YHIOTPEOICHUS
aJIKOTOJI, HApKOTHUKOB, KYypeHHs), HEOOXOTUMOCTH COOIOACHMSI MpaBui Oe30MacHOCTH TMpU
oOpallleHnH ¢ XUMUYECKHMH BEIIECTBaMU B OBITY U PEabHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY H3YUeHHUIO0 Mpodeccuil W Tpyda pa3IuyHOro poja, YBaKEHHE K
TPyly ¥ pe3ynbTaTaMm TPYAOBOH IEATEIBHOCTH, B TOM YMCJIE HA OCHOBE NPUMEHEHHUS MPEIMETHBIX
3HAHWUN 10 XUMHUH, OCO3HAHHBIA BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOJIOLKEHUS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB U
MOTPeOHOCTEH, yCIEeMHONW MPOPECCHOHAIBHONU NIEATEIHPHOCTH M PA3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B MPOPEeCCUOHANBHOI Cpefie;

6) 9KOJIOTHYECKOT0 BOCIIUTAHUS:

9KOJIOTHYECKU 1IeJiecooOpa3Hoe OTHOILIEHUE K MPUPOJie KaK HCTOYHHMKY KM3HU Ha 3emiie,
OCHOBE €€ CyILeCTBOBAaHHUSA, MOHMMaHHE IIEHHOCTH 3J0pPOBOTO W 0e30macHoro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MUECKOMY U MCHUXUYECKOMY 370POBBIO, OCO3HAHUE
LIEHHOCTU COOJIIO/IeHUsl MpaBui O€30MacHOTO MOBEACHUS NMpU paboTe ¢ BEIIeCTBAMU, a TAKXKE B
CUTYaLMSX, YTPOKAIOUIUX 3J0POBbIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydyaeMble MPH W3YYCHUHM XUMHH, JJIs pEUIeHUs 3a/iad,
CBSA3aHHBIX C OKPYKarouled MPUPOJIHON CPEeIOM, UIsl HOBBIILICHUS YPOBHS 3KOJOTHUUECKOU KYIbTYpHI,
OCO3HAHHUSA TJI00ATBFHOTO XapaKTepa KOJOTUYECKUX MPOoOiIeM U MyTed UX pelleHus MOCPEICTBOM
METOJIOB XMMUH, SKOJOTUYECKOIO MBIILICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IIO3HABATEIbHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOW MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMeTHBIX pe3yJAbTaTOB BBIACISAIOT 3HAYUMbIE Ui  (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOLICHayyHble MOHATUS (3aKOH, TEOpHs, NPHUHLMI, TUINOTe3a, (akKT, cHcTeMa,
IpoIecc, 3KCIEPUMEHT U JpPYyroe.), KOTOpbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
IpeaMeTax M TO3BOJISIOT Ha OCHOBE 3HAHUM W3 3TUX MpPEeaMeTOB (OPMHPOBATH MPEACTaBICHUE O
LIEJIOCTHOM HaydyHOW KapTMHE MHpa, U YHHUBEpCalbHble y4yeOHbIe JeicTBUs (ITO3HABAaTEJIbHBIC,
KOMMYHHUKATHBHBIE, DPETYJISATUBHBIE), KOTOpble oOecreuuBaroT (HOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOH JEATEIIbHOCTH.

Ilo3HaBaTebHBbIC YHHBeEPCAJbHbIC YU4eOHbIC NeiiCTBUSA



ba3oBrble Jlornyeckue 1eicTBHA:

YMEHHUSI MCII0JIb30BaTh MPUEMBI JJOTMUECKOIO MBILIUIEHHS [IPU OCBOCHUM 3HAHWUN: PacKpbIBaTh
CMBICIT XUMUYECKHUX MOHATUH (BBIIEIATh UX XapaKTEPHbIE IPU3HAKU, YCTAHABINBATH B3aUMOCBS3b C
IPYTUMH TIOHSTUSMH), HCIIOJIB30BaTh MOHATUS U OOBSCHEHUS OTACIBbHBIX (DAKTOB U SBIICHHIA,
BBIOMpATh OCHOBAHUS W KPUTEPUHU IS KIACCU(DUKAIUM XUMHUYECKMX BEIIECTB M XHUMHYECKHX
peakuuii, ycTaHaBIUBaTh NPUYMHHO-CJIEICTBEHHBIE CBS3M MEXAY OOBEKTaMM H3YyY€HUS, CTPOUTH
JIOTUYECKUE pacCyXACHUS (MHIYKTUBHbBIC, JEAYKTUBHbIE, IO AHAIOTHUH), JI€NaTh BHIBOJABI U
3aKJIIOUEHUS;

YMEHHME TNPUMEHATh B IPOLECCE IO3HAHUS MOHATUS (NPEAMETHBIE W MeETaIllpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIHN, MHCIOJNb3yEMblE B XHMHH, IPEOOPa30OBbIBATH IIMPOKO
IPUMEHSEMbIE B XMMUU MOJIENbHbIE NPEJCTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XUMUYecKas GopMysia M1 ypaBHEHHE XUMUYECKOH peakui — MPU PEHICHUH y4eOHO-T03HABATEIBHBIX
3a/a4, ¢ y4€TOM 3TUX MOJIEJNBbHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPHU30BaTh CYILECTBEHHBIE
MPU3HAKH M3Yy4aeMbIX 0ObEKTOB — XMMUYECKHUX BEIIECTB M XMMHUYECKUX PEaKUil, BHIABIATH 00IIMe
3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3M U TMPOTHBOPEYMS B H3Yy4aeMbIX Ipolleccax M
SIBIICHUSIX.

Ba3oBble nccienoBarebckme 1eiCTBUSA:

YMEHHE HCIOIb30BaTh MOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHMUSI, a TAK)KE B
KayecTBE OCHOBBI i1 (OPMUPOBAHMS THUIOTE3bl MO MPOBEPKE IMPaBUIBHOCTH BBICKAa3bIBAEMBIX
CY)KJICHUM;

npuoOpeTeHne OoMmblTa MO IJIAaHUPOBAaHUIO, OPraHMW3allMd M TPOBEJIECHUIO YUYEHHYECKHX
SKCIEPUMEHTOB, yMeHHEe HaOJI0AaTh 3a XOJOM Ipoliecca, CaMOCTOATEIbHO MPOTHO3HPOBATH €ro
pe3ynbTaT, (QopMyIHpoBaTh OOOOIIEHUS M BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIATh OTUET O MPOJIEIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MH(GOPMAIIMIO PA3IUYHBIX BUIOB U
dbopM TmpencTaBiICHUS, MOIY4aeMYI0 W3 pa3HbIX HCTOYHUKOB (HAyYHO-MOMYJSpHas JHUTepaTypa
XUMHYECKOTO COJIepXaHMsl, CIpaBOYHbIE MOCcOOMs, pecypchl MHTepHeTa), KpUTHUYECKH OLEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHATh Pa3jIMyHble METOJbI U 3allpOChl MPHU MOUCKE U oTOOpe MHbOpMaluu U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIsi BBIIOJHEHUS Y4€OHBIX M TO3HABATENbHBIX 3a/1au
ONpeNeNIEHHOr0 THIA, MPHOOpeTeHue OmbiTa B O00JACTH HCIOJIb30BaHUS HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJAJCHHE KYJIbTYPOM AaKTUBHOI'O MCIOJIb30BaHUS Pa3IUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BHIOMPATh ONTUMAJIBbHYIO (pOpMY MpeacTaBiIeHUs HHGOPMALIUN
U WLTIOCTPUPOBATh PeIlIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JAuarpaMMamu, Ipyrumu Gopmamu
rpaguKy 1 UX KOMOMHAIUSIMU;

YMEHHME WCIIOJb30BaTh U AaHAIM3UPOBATh B TpoIllecce Y4YeOHOW U UCCIIEeOBATEIbCKOMN
JesITeNbHOCTH MH(OPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEICKOTO XO3SCTBAa U TPAHCIOPTa Ha
COCTOSIHME OKPYKAIOIIEH TPUPOJHOMN CpEebl.

KoMMyHHKaTHUBHBIC YHUBEpPCaJIbHbIEe YUeOHbIe 1eiiCTBHUS:

YMEHUS 33/1aBaTh BOIPOCHI (B X0Ji€ Majiora U (M) AUCKYCCHH) IO CYIIECTBY 0O0CyXIaeMon
TeMbl, GOPMYIIMPOBATH CBOU MPEATIOKEHNUS OTHOCUTENFHO BBINOJIHEHUS MPEUI0KEHHON 3a1auH;

YMEHHSI IIPEJCTABIISTh MOJYYEHHBIE PE3YJbTaThl MIO3HABATEIBHON AEATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; AEJaTh IPE3CHTALIMIO PE3YJIBTATOB BBITIOJHEHHUS] XUMUUECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOro OMbITA, J1abOpaTOpHOW pabOTHI MO MCCIEJOBAHUIO CBOWMCTB BEIIECTB, Y4€OHOIO
MIPOEKTA);

yMeHHUsl y4eOHOro COTPYJHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM IIO3HABaTENbHOW U
HCCIIEI0BATENILCKOM ESTETbHOCTH MPU PELICHUH BO3HMKAIOIIUX MPOOJIeM Ha OCHOBE ydéra oOImMX
MHTEPECOB U COTJIACOBAaHUS MO3UIUI (00CYXAeHUs, OOMEH MHEHHUSIMH, «MO3TOBbIE LITYPMBI»,



KOOpJMHAIMSI COBMECTHBIX JAECHCTBUMN, ONPEAEICHUE KPUTEPUEB IO OLIEHKE KayecTBa BBIIIOJHEHHON
paboThI 1 apyrHe).

PeryasitTuBHble yHHBepcaJIbHbIe YUeOHbIe AeiiCTBHUSA:

YMEHHME CaMOCTOSITENIbHO OIPENENATh ILEeNU JEATENbHOCTH, IUIAaHUPOBaTh, OCYLLECTBIIATH,
KOHTPOJIUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO AEATEIBHOCTb, BHIOMpATh Hanbolee
3¢ deKTUBHBIE CMIOCOOBI pelieHUs] YIeOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIBHO COCTaBISTh
UM KOPPEKTUPOBATH IPEUIOKEHHBIM AJITOPUTM JEHCTBUM IIPU BBINOJHEHUU 33JaHUA C y4ETOM
[IOJIyYE€HUS HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaxX — BELIECTBAX U pEaKUUsiX, OLIEHUBATH
COOTBETCTBUE IOJYYEHHOI'O PE3y/bTaTa 3asBJICHHON L€, YMEHUE UCII0Ib30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, [Tpe/ijlaraéMble B YCIIOBUU 3aJIaHUI.

NPEJIMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB [0 OCBOEHHUIO 0043aTENBHOTO  COJEpKaHUS,
YCTaHOBJIEHHOTO  JTaHHOW  QenepanbHOM  paboyeil  mporpamMmoi, BBIAEISIOT:  OCBOEHHBIE
00yyaroUMMuUCs Hay4HbIE 3HAHUS, YMEHUS U CIOCOObI IeHCTBUH, crienupudecKue il MpeIMETHOM
obnactun «XUMHUS», BUIBl JESATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro WHTEpIpeTaluH,
peoOpa30BaHMIO U IPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuyenus B 8 KJiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUM:

® pacKpbIBATh CMBICII OCHOBHBIX XUMUYECKHX MOHSITHI: aTOM, MOJIEKYJIa, XUMHUUECKUN AJIEMEHT,
MIPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH (OAHOPOAHASI U HEOHOPOHAS), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBasi J0Jsl XMMUYECKOTO 3JIEMEHTa B COETMHEHUH, MOJIIPHBIA 00BEM, OKCUJI,
KHCJIOTa, OCHOBAHUE, COJIb, AEKTPOOTPHULIATETIbHOCTh, CTETIEHb OKUCIICHU SI, XUMHYECKasi
peakiusi, Kiaccudukamus peakuii: peakiii COeAMHEHUS, PEAKIU Pa3I0KEHHs, pEaKuu
3aMeINIeHUs, peaKIuu 0OMEHa, 9K30- M SHJOTEPMHUUECKHIE PEaKINH, TETUIOBOK 3 (EKT peakiuu,
SIPO aTOMa, AJIEKTPOHHBIN CIIOI aTomMa, aTOMHas OpOUTallb, paluyC aTOMa, XMMHUYECKasi CBS3b,
MOJISIpHAs ¥ HETIOJISIpHAsl KOBAJIGHTHAs CBSI3b, NOHHAS CBSI3b, HOH, KATHOH, aHHOH, PacTBOp,
MaccoBasi J10J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTpaIKs) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUECKUX IMOHATUN U IPUMEHSTH 3TH MOHATHUS NIPU
OTMCAHUU BEUIECTB U UX MPEBPALCHUI;

® ICIOJIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY Ui COCTaBIIeHUsI ()OPMYJI BEIIECTB U yPaBHEHHI
XUMHUYECKUX PEaKIIHii;

® OIpeleNsITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHATIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KIIacCy
coemHeHul o popMynam, BUJ XUMUYECKON CBSA3U (KOBAJICHTHAS U HOHHAs) B HEOPraHUYECKHUX
COCJIMHEHUSX;

e packpbiBaTh cMbicl [lepuoanueckoro 3akona J{. 1. MenzaeneeBa: JeMOHCTPUPOBATh MIOHUMAHHE
MEPUOTUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AIEMEHTOB OT UX MOJIOKEHUS B
[leproauueckoii cucTeme, 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO -
MOJIEKYJISIDHOTO y4€HUs, 3aK0Ha ABOraapo;

® ONMCHIBATh U XapaKTepu30BaTh TabauuHyto hopmy [leproanueckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB: Pa3IUy4aTh MOHATUSA «IJIaBHas noArpynna (A-rpymmna)» u «noboyHas noarpymnna (b-
rpyImmna)», Majable 1 00JIblINe EePHUO/Ibl, COOTHOCUTh 0003HAaYeHHUs1, KOTOpbIe UMEIOTCS B TAOJIUIIE
«Ilepnomuyeckas cucreMa XuMH4YecKuX 1eMeHToB [I. . MenneneeBa» ¢ 4nCiIoBbIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XUMHUECKUX 3JIEMEHTOB (COCTaB U 3apsia si/ipa, ol1ee
YHCJIO 3JIEKTPOHOB M PACIPEEIIEHUE UX 10 AIEKTPOHHBIM CJI0SIM);

e KJaccu(UIMPOBATH XUMUYECKHE SJIEMEHThI, HEOPIraHWYECKHE BEIIECTBA, XUMUYECKUE PEaKIH
(10 YMCITy M COCTaBY YYaCTBYIOIIUX B PEAKLIUU BELIECTB, M0 TEIIIOBOMY 3 dekTy);



XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMHUECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLINX
XUMHUYECKUX PEAKLINI;
IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTABa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX IIPEBPALLICHUN B PA3IMUHBIX YCIIOBUSX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB, MACCOBYIO JIOJIIO
XMMMUYECKOTO 3JIEMEHTA 110 (PopMyJie COETUHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
IIPOBOJUTH PacU€Thl 110 YPAaBHEHUIO XUMUYECKON peaKIuy;
IIPUMEHSTH OCHOBHBIE OTI€pPAIMU MBICIIUTEIbHOM AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHE,
00001IeHIEe, CHCTEMATH3AIIHIO, KITACCHU(DHUKAIIHIO, BBISIBJICHHE IPHYUHHO-CIICICTBEHHBIX CBS3CH
— 1711 U3y4EHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUIl, €CTECTBEHHO-HAYUYHbIE METO/IbI
MO3HaHUS — HAOII0IeHNEe, N3MEPEHNE, MOICTTUPOBAHUE, SIKCIIEPUMEHT (peasbHBINA 1
MBICJIEHHBIN );
CJIeI0BaTh MpaBUJIaM MOJIb30BaHMs XUMUYECKON NOCY10HM U 1TaOOpaTOPHBIM 000pyI0BaHUEM, A
TaK)Ke MpaBuiiaM OOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU O BBIOJIHEHUIO
71a00PaTOPHBIX XMMUUYECKUX OIBITOB I10 MOJTYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(BOZIOpOAA M KUCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB C OIPeIeIEHHON MacCcoBO Jloyen
PacTBOPEHHOTO BEIIECTBA, MNIAHUPOBAThH U MPOBOIUTH XUMUYECKHE SKCTIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB MIENIOUEH U KUCIOT C MOMOUIBI0 HHAUKATOPOB (JTaKMYC,
(benondraner, METUIOPAHXK U Ipyrue).

K xoH1y 06y4yenust B 9 kjiacce npeaMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh y OOyHAIOUINXCS YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa,
VOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTb,
JIEKTPOOTPHUILIATEIBHOCTb, CTENIEHb OKUCIICHUS, XUMUYECKasl PeaKLUsl, XUMHUYECKasi CBSI3b,
TEIUIOBOM A(PPEKT peaKkuu, MOJb, MOJISIPHBIA 00BEM, PaCTBOP, AIEKTPOIIUTHI, HEAJIEKTPOJIUTHI,
ANIEKTPOIUTUYECKAs: AUCCOLMALMS, PEAKIIMM HOHHOTO OOMEHa, KaTaau3aTop, XUMUYECKOe
paBHOBecue, 0OpaTUMBbIe M HEOOPATUMBIE PEAKIIUH, OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
peaKkuMy, OKMCIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHNUE U BOCCTAHOBJICHHE, AJUIOTPOIIHNS,
aM(pOTEepHOCTb, XUMHUECKasl CBA3b (KOBaJICHTHAs, HIOHHAs, METAJIJIMUECKas), KpUCTAIIIMYECKast
peéTka, KOppo3usi METaJUIOB, CIIJIaBbl, CKOPOCTh XUMUYECKON pEeaKLUy, IPEJeIbHO
nonyctumas konueHTparus [1/IK Beniectsa;
WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUI U IPUMEHATH 3TU MOHITUS IIPU
ONMCAaHUM BELIECTB U UX MPEBPALLECHUN;
UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (JOPMYJI BEIIECTB U ypaBHEHUN
XUMUYECKUX peaKIuii;
OIpeNeNATh BAJIGHTHOCTb U CTENIEHb OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOIO COCTaBa, IPUHAUIEKHOCTh BELIECTB K ONpPeIeIEHHOMY KJIacCy COEJUHEHUH 110
¢dbopmynaM, BUA XUMUYECKOH CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUINYECKasl) B HEOPraHUYECKUX
COEJIMHEHUSX, 3apsJl HOHA 110 XMMHUYECKOH (opMyIie, XapakTep cpelibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCAVMHEHUN, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
packpbiBath cMbIci Ilepuoanueckoro 3akona /. YI. MenneneeBa 1 1eMOHCTPUPOBATH €T0
MOHMMAaHHe: ONMCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy [leproanyeckoit cuctemMsbl
XUMUYECKHX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJIaBHas MoArpymnmna (A-rpymnmna)» U «moooyHas
noarpynna (b-rpymnna)», masnsie 1 60JbIINE TEPHO/IbI, COOTHOCUTH 0003HAUEHHSI, KOTOPbIE
UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCIOBBIMHU XapaKTePUCTUKAMU CTPOSHHS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsi sApa, oOl1ee YUCiIo IEKTPOHOB U pacupeiesieHue ux
T10 AJIEKTPOHHBIM CJI05IM), OOBSICHATH 00IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB AJIEMEHTOB



U X COCMHEHUH B MpeaesiaX MaJlbIX MEPHOJI0B U INIaBHBIX MOATPYIII C YY4ETOM CTPOSHHS UX
aTOMOB;

KJIaccu(pUIMPOBATh XUMUYECKHUE 3JIEMEHThI, HEOPIraHUYECKHUE BEIIECTBA, XUMUYECKUE PEaKIIH
(10 YMCITy M COCTaBy y4acTBYIOIIUX B PEAKIIMH BEIIECTB, 10 TEIUIOBOMY 3P PEKTY, 1O
M3MEHEHHIO CTETICHEH OKHUCIICHUS XUMUYECKUX HJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME U CIICHU(PHUECKIE XUMUYECKHE CBOMCTBA IPOCTHIX U
CJIO’KHBIX BEILECTB, MOJATBEPK/Iasi ONMCaHNE IPUMEpPaAMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTaBJIATH YPAaBHEHUS JICKTPOIUTHUECKON JUCCOLUAIINH KUCIIOT, IIEJI0YEeH U COJIEeH, TIOJTHBIE U
COKpaIIE€HHbIE YpaBHEHHS PEaKIfii HOHHOTO 0OMEHa, ypPaBHEHHUsI PEaKLUi, TIOATBEPIKIAIOIINX
CYIIECTBOBAHHE T€HETHUECKOM CBS3M MEX/y BEIIECTBAMHU PA3IUYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKUCIINTEIEHO-BOCCTAHOBUTEIILHBIX PEAKIHIA MOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OanaHca 3TUX PeaKInii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMOCTH OT MX CTPOEHHSI, BO3MOXXHOCTH MTPOTEKAHHUS
XUMUYECKUX TPEBPALICHUN B Pa3IMYHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJTO
XHMHUYECKOTO dJIEMEHTA 10 (opMyJie COSAMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMHUYECKOH PEaKIINH;

coOroAaTh MpaBuiIa MOJIb30BaHUS XUMHUECKOH MOCy 1011 1 1a00paTopHbIM 000pYJOBaHUEM, a
TaKXKe MpaBmia 0OpaIIeHus ¢ BENIECTBAMH B COOTBETCTBUHU C HHCTPYKIIUSMH TI0 BBITTOJITHEHHIO
71a060pPaTOPHBIX XMMHYECKUX OIBITOB IO MOJTYYEHUIO U COOMPaHHIO Ta3000pa3HbIX BELECTB
(aMMMaKa 1 yriieKuciaoro rasa);

MIPOBOJIUTH PEAKIINH, TIOATBEPIKTAIOIINE KAYeCTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHRIM MYTEM XJIOPHUI-, OPOMHI-, HOUI-, KapOoHaT-, pocdaT-, CHIUKAT-,
cynb(}ar-, THAPOKCUI-MOHBI, KATHOHBI AMMOHHS U HOHBI N3y4E€HHBIX METAJUIOB,
IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONIEPALUN MBICIUTEIBHOMN NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHUE,
0000111eH1Ee, CUCTEMATU3AIMIO, BBISIBIIEHHE IPUUMHHO-CIICICTBEHHBIX CBA3EH — JUI U3y4EeHUs
CBOMCTB BEILLIECTB U XUMUYECKUX PEAKLINI, €CTECTBEHHO-HAYYHbIE METO bl NO3HAHUS —
HaOJI0/IeHUE, U3MEPEHNE, MOICIMPOBAHUE, IKCIIEPUMEHT (PeaabHbIN U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJunyecTBo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOoHHbIe (LN (pPOBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MIPAKTHYECKOU JAEeSITEIBHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

19 BemectBa 1 xuMu4yeckue 15 1 bu6mmorexa [IOK

' peaKnuu https://m.edsoo.ru/7f41837c

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe I HEOPraHUYECKHX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK

' 00 oKkcHmax https://m.edsoo.ru/7f41837c
29 Boaopon. Ilonsitue o kucinorax 8 1 bu6mmoreka [JOK

' U COJIAX https://m.edso00.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumuiyeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHA
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[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHYeCKUX 3eMenToB 1. U. https://m.edsoo.ru/7f41837c
MenpneneeBa. CTpoeHue atoma
X 3b.
32| Owicmenio- : EnGmoraca LOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [ToBTOpEHue u yriyorienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3/ienoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peaKmuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIUALIHSL. 8 1 1 bubnuotexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTayuibl M MX cOeJUHEHUSA
51 OO6mras XxapakTepUCTUKA XUMUYECKUX 4 1 bubnunoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as xapaKTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemMeHTOoB VA-rpynmsl. A30T, hochop u ux 7 1 bubmotera [JOK
' YHHEL ’ https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1ast XxapakTepUCTUKA XUMUYECKUX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/iIbl M UX COCINHCHU A

N bubnuorexa [JOK
31 Obupte CBORCTB METaMI0B 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneiime MeTaiuIbl ¥ UX COEIUHEHUSI 16 https://m.edsoo0.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
41 B 3 bubmmoreka [IOK
. CIIEeCTBA U MaTEPHAJIBI B JKU3HHU YCITOBEKA httos://m.eds0o.ru/7f412636
Hroro mo pazneny 3
p ¢ Bpe 3 bu6mmoreka [IOK
C3CPBHOE BPEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesbHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poib XUMUU B KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAAX MMO3HAHUS B XUMHH 1 bubmorexa HOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuina
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1a60paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucteie BemecTBa U cMecH. CriocoObl bu6mmoreka [JOK
4 . 1
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2
5 «Pa3znenenue cmeceil (Ha mpumepe 1 bubmmorexa [JOK
a N PHMEP https://m.edsoo.ru/ff0d28¢c8
OYMCTKU MTOBAPEHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U Cl0KHBIE BENIECTBA 1 bubmmorexa [TOK
P . https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
pmieckas gopuya. Banenrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11
OTtHocuTenbHast MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [IOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3n4eCcKue U XUMUYECKHE SIBIICHUSI. bu6mmoreka [IOK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycinoBus MpOTEKaHUS bubnnorexa [JOK
15 N
XUMHUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuorexa [JOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMUYECKHUX bubmorera [JOK
N P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4eCKux peakiui
18 (coenuHEeHMS, PA3IOKEHUS bubmmorexa [JOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukIioneauct. O6o01meHne u Bubmmorexa LIOK
i AHCT: Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUHA
20 KonTponpHas padora Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckre U XUMHUYECKHUE CBOIMCTBA

bu6mmoreka [IOK

22
KHCI0POAA (eAKIIHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 006 okcumax
CriocoOblI MoJTydeHUsT KUCIOpoia B
23 71a00paTOpUK U MPOMBIIIJIEHHOCTH bubmorexa HOK
) https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaKuru, NOHSATUE O bubmmoreka [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUAX
TormmuBo (HePTh, YroJIb U METaH).
25 3ar HSHGIEI/qul;OS . a, CIIOCOOBI iro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 o Teme
26 «ITonmyuenue u cobupanue Kuciopoaa Bubmmorexa LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOKWCTBY
Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
27
BelecTBo. Haxoxienue B mpupoje https://m.edsoo.ru/ff0d4dd0
08 du3nYecKre U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHUCTOTAX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTy4eHus BOJIOPOa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
P P bubmuoreka [JOK
31 «ITomyuenue u codbupanue BoJ0poa,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MonspHblii 006EM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBA
33 BEII[ECTBA ra3a M0 €ro W3BECTHOMY bubmorera [JOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HITH 00BEMY
Brruucnenust 00€MOB ra3oB 1o
34 ABHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
P . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHH Ta30B
35 du3nvecKkue U XUMHUYECKHUE CBOMCTRA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 06 bubnmuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacbieHnnbie
37 Y HEHACHIIICHHBIC PacTBOPHI. MaccoBas bubmmorexa [TOK
m P PRl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[IpakTrueckas padota Ne 5 o teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaesEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
39 KounTtponsnas padora No2 o teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHune u XUMUYECKHE CBOKCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#us: cOCTaB, KIaccuuKaIus, bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnue u XMMHYECKHE CBOMCTBA bubmuorexa [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMH4YECKHE CBOWCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SI)II) 0T )GHI/HI XI/IMHquKHe bubmorera [JOK
Ny YA https://m.eds00.ru/00ad9474
CBOMCTBA
[Mpaktudeckas padora Ne 6. Pemenne
47 AKCIIEPUMEHTAIBHBIX 3aa4 [0 TEME bubnmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsi3b MEXKy KJlacCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01eHre U cucTeMaTU3aIus 3HaHUH
H i https://m.edso00.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX bubmorera [JOK
o https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie OTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XUMUYECKUX 371eMeHTOB. [loHsITHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6mmoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB [l. 1. MenneneeBa
bubmuoreka [JOK
53 Ilepuropl, TpymIIBL, TOATPYIIIBI 1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuoreka [JOK

o4
saep. M30Tonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P N bubnuorexa [JOK
55 aToMOB 3J1eMeHTOB Ileproanueckoit
https://m.edsoo.ru/00ada6hbc
cucremsl JI. 1. MenneneeBa
XapakTepucTuka XUMMHUYECKOTO
56 3JIEMEHTA IO €T0 MOJIOKEHUIO B bubnnorexa [JOK
[Tepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepuoaudyeckoro 3aKkoHa st
57 pa3BuTHUA HayKu U npaktuku. 1. 1. bubnnorexa [JOK
MenneneeB — y4E€HBIHN, NEIaror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
DIIEKTPOOTPHUIIATETLHOCTH aTOMOB bubnuorexa [JOK
58
XUMHUYECKUX HIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 HomHas xummcckas coisb https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHast XumMuueckas bubmuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62
CTeIIeHE OKHCICHHS https://m.edsoo.ru/00adae28
63 OKuCIUTETLHO-BOCCTAHOBUTEIILHbIE bubnmuoreka [JOK
peaKimn https://m.eds00.ru/00adb076
64 OkucauTeny U BOCCTAHOBUTEIHU bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTtposnpsHas padora Ne4 o treme bubnuorexa [IOK
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«Ctpoenne aroMa. XUMUYECKasl CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O600mIeHuE 1 1 bubnuorexa [JOK
cUCTEeMaTU3alrs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600mIeHuE 1 1 bubnuorexa [JOK
CHUCTEMaTH3alMs 3HAaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011eHE U 1 bubnnorexa [JOK
CUCTEeMaTH3alMs 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX diemMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMUYECKHUX AJIEMEHTOB 1 bubmorera [JOK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HomeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIrii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUUYECKOI

7 eaku. ITIoHsITHE 0 TOMOT'€HHBIX U 1 bubmorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[TonaTHE O XUMHUYECKOM PaBHOBECHUHU.

bu6mmoreka [JOK
8 @®akTOpbl, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKIMU U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XHUMHUYCCKOT'O paBHOBECUA

OKHCIIMTEILHO-BOCCTAHOBUTEILHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus >IEKTPOIIUTHUECKON
10 Hcfo na I/II/IpCI/IJII)HI)Ie U ciiadble bubnmorexa LOK
o AT, https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 MonHble ypaBHEHUS peaKIIUN bubmorexa [JOK
P peakil https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHUI B CBETE TIPEICTABJICHUI Bubmrorexa LIOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHUECKOH TUCCOIMAITAN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpenCcTaBIEHUN 00 bubnmorexa LOK
pen . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU JUCCOIHAIIHI
14 ITousarue o ruaponnse cojiei bubnmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIHs bubnuorexka [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padorta Ne 1.
16 «Pemenue dKCHepUMEHTATBLHBIX bubmmorexa [IOK
P https://m.edsoo.ru/00addbfa
3a1a4uy
Kourponbsaas padora Ne2 o reme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I UCCOLIUAIIUA bubmorexa LIOK
p A HHATLHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO011as XapakTEPUCTUKA TaJOr€HOB.
18 XI/II;/[-II/IHGCIfI/Ie CBI())ﬁCTBa Ha npuMepe bubmnorexa [IOK
P p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposojopoa. CoisiHast KHCIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, IOJIyUYEHHUE,

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

MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[lonydyenue coyITHON KUCIOTHI bubamorexa LOK
VI coT ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Berarcnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKIIU, €CITH OJIUH U3 bubmorexa HOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6m1ast XxapakTEepPUCTHKA JIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6morexa [IOK
B IIpUpOJie. XMMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0po, CTPOCHHUE, bubnuorexa [JOK
24 .
(br3UYecCKre U XUMHUUECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KMCIIOTA,
25 (bM3UYECKre U XUMUUYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallre B
OCHOBE MPOMBIIIIEHHOTO crocoba
26 MOJYyYEHUSI CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brruncnenue maccoBoii J0IM BEIXOJa bu6mmoreka [JOK
IIPOYKTa peaKkiuu https://m.edsoo.ru/00adec8a
28 OOm1ast XapaKTepUCTHKA JIEMEHTOB bubnuorexa [IOK
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VA-rpynmsl. A30T, paclipocTpaHeHHe
B IIpUpoe, GU3NIecKue u
XUMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bu6mmoreka [IOK

29 XUMHYECKHE CBOMCTBA, ITOIyYCHUE U
ya https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHUe ero brbmmorexa [OK
ol > 133 https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas Kuc0Ta, €€ QU3NIECKHe U bubnmuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aAMMOHMSI B KQUECTBE MHHEPAITBHBIX

32 00peHnii. XUMUYECKOE bubmorexa HOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH CpeIbl
COCTMHEHUSIMH a30Ta
Docdop. Oxcun dochopa (V) u

33 Cpocgo pHa;I KI/ICJ'I(}))Ta (b(bPII)SHEIe)CKHe u bubmorexa LHOK

p N https://m.edsoo.ru/00adf68a
XHUMHYCCKHUE CBOMCTRBA, MOJTydCHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MHUHEPAIbHBIX yI0OPEHHIA. bubmuoreka [JOK
3arpsi3HEeHUE NPUPOJTHOMN CpeIbl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHHE B

35 pu Eﬂe gmﬂzecxl;e A XUMHUYECKHE Eubmiorexa ITOK

P P ’ https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
CBsi3aHHBIE ¢ OkcuaoM yriepona (1V)

37 VYroJibHAs KUCHOTA U €€ CONu bubmorexa LHOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o Teme

38 "[lonydeHune yriekucioro rasa. bubnnorexa [JOK
KauectBennas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HnoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIiiepoaa
40 Kpewmuuii u ero coennnenus brbmmorexa [OK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemenue

A1 AKCIIEPUMEHTAIBHBIX 3aa4 [0 TEME bubnuorexa [JOK
«BaxuHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KontponpHas padora Ne3 mo teme

42 «Baxuenme HeMeTauIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
MeTaJUIMYeCKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METaJJIOB
XHUMHUYECKUE CBOMCTBA METAJIJIOB.

44 DONEKTPOXUMHUYECKUN psf bubmmorexa [JOK

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo0.ru/00ael1156
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O0m1re cnocoObl MOTy4eHus
metauoB. CruiaBel. Beruucienus no

bu6mmoreka [IOK

45 i,
YPABHCHIIM XHMITCOKIX pearinti https://m.edsoo.ru/00ae1156
€CJIA OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH
46 [TorsITHE O KOPPO3UHU METAJIIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ae1278
bubmmoreka [IOK
47
[enotmpie MeTa b https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kajus https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubnmuorexa [JOK
KaJIbIIMA U MarHum https://m.edso0.ru/00ae15e8
50 Baxxuelmue coeTMHCHUS KaIbITHS bubmorera [JOK
A t https://m.edsoo.ru/00ae15e8
51 O06o00meHNe U CHCTEMAaTH3aITHS
3HAaHUU
JKEcTkocTh BOABI U CITOCOOBI €€ bubmuorexka [JOK
52
YCTpaHEHHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECcTKOCTh BOIBI M METOIBI €€ bubmorexa HOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmuoreka [JOK
54 An i
FOMMHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCUIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, THIPOKCHIBI U COJIH JKEJIe3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606HUIGHI/I€ Y CHCTeMaTH3aIus
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenne
JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnnorexa [JOK
59 .
«BaxHenmue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIIU, €CITH OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa MPOIYKTa
peakuuu
61 O6o6uvleHI/Ie A CUCTEMATHU3aLMS
3HaHUHU
KontponpHas padota Ne4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COCTMHEHUS»
Bemectsa u marepuaisl B bubnnorexa [JOK
63 .
HOBCEIHEBHOM KU3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arPA3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTHYECKUX MpolIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O600mmenue u bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O000mmeHue u bubnuorexa [IOK
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cUCTeEMAaTU3alus 3HaHUU

https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O60011eHE U

cUCTeEMaTHU3alus 3HaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI J1JIAA YYEHUKA

Xumus. 8 knacc/I'abpuensia O.C., Octpoymos W.I'., Ciankos C.A., AKIHOHEPHOE 00IIEeCTBO
, M3marensctBO «IIpocBerienney;
Xumus 8 knacc: yueouuk O.C.I'abpuensH.-3-e u3., nepepad.-M.: [Ipoda, 2014.

METOANYECKHE MATEPHUAJIbI JJISI YYUTEJIA

T'abpuensam, O. C. Xumus. 8 kitacc: yaeOHUK JJ1s 0011e00pa3oBaTeIbHBIX yapexaeauid O.
C. I'abpuensn. -M.: IIpoda, 2007.

Cbopruk MaTepHaJIOB TI0 peau3aiy (heaepaTbHOr0 KOMIIOHEHTa TOCY/IapCTBEHHOTO
cTaHjapTa oo1ero oopasoBanus B 0011e00pa3oBaTeNbHBIX YUpekaAeHUsIX Boarorpanckoit
obnactu -Bonrorpan: Yaurens, 2006.

Tabpuensn, O. C. Xumusi. 8 Ki1acc: KOHTPOJIbHBIC U TTpoBepouHbIie padoTh O. C.
lNabupuensu u ap. - M.: JIpoda, 2003.

Tabpuensn, O. C. Xumus. 8 kiacc: padoyas terpanpb Kk yueouuky O. C. I'abpuensua O. C.
l"abpuensu, A. B. Slmrykosa. - M.: JIpoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChHI U PECYPCBI

CETHU UHTEPHET

MYHLTHMCHHﬁHBIe 06p8.30BaTeJIBHBIe pecprLI.
http://www.chemnet.ru

INazera «Xumusi» u caiit ais yuurens «5 uny Ha ypok xumumy» http://him.1september.ru.

Enunas xomtekmus LIOP: Tlpeamernas kosutekmmst «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OHOIHOTEeKa yueOHBIX MaTepHAIOB 10 XUMHHK Ha optane Chemnet.
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