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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHICTIUU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpamMa mo XuMuM Ja€T NpEeACTaBICHUE O LEesaX, oOwmeill crparerun oOy4yeHHs,
BOCIIUTaHUsSI M Pa3BUTHUA OOYYaIOIIUXCS CPEACTBAMH Y4eOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero 1o Kiaccam U
CTPYKTYpHUPOBAHME 110 pa3fieliaM U TeMaM IpOorpamMMbl [0 XUMHH, OIIPENEISIET KOJIMYECTBEHHBIE
U KayeCTBEHHbIE XapPaKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIE0BaTeIbHOCTh
U3yUYEHUs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTENIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaraM 00yYeHHUs XUMHUU
Ha YpOBHE Leled M3ydyeHus IMpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEJIbHOM
JESTEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YU4eOHOI0 COJIepIKaHus.

3HaHUE XUMHUH CIYKHUT OCHOBOW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YUYaAIOIIETOCs, €T0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOINPEBPALLICHUAX SHEPTUU U 00 SBOJIIOLUY BEIIECTB B IPUPOAE, O MYTAX
pelieHus TI00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydyeHne Xxumuu:

CHOCOOCTBYET peau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvarouuxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATElIbHOCTH, OSKCIEPUMEHTAIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKHU3HH, TaKk U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTeCTBEHHO--HAayYHON TPaMOTHOCTH 00yYaroIINuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECHEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeNarornyecku aJanTHUPOBaHHBIM OTpakKeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaromKUMHUCs CUCTEMbI NEPBOHAYATBHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKOH XHMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IOHATUN OPTraHUYECKOW XUMHH.

CrtpykTypa coiepxaHusl NMporpaMMbl MO XMMHH c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
nonxona kK e€ mzyueHuro. CopepiaHue CKJIQJbIBAETCSI U3 CHUCTEMbI MOHATHI O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XUMHUYecKoW peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIY IIOCJIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEIACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KAK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa /I. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE OSMIIMPHUYECKHU IIOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBINOJIHAS (YHKUMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHMS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYEHHS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILECHNUS K HAYYHOMY 3HAaHUIO U METOJlaM II03HaHus B Hayke. M3yueHne xumuun
OPOMCXOOUT C TPUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuiit Mupy, «buosnorus. 5—7 kiaccel» U «PU3nKa. 7 KJ1accy.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKONW HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3a7aya y4eOHOIo IMpeaMeTa COCTOUT B (hOPMUPOBAHUU
CUCTEMbl XMMMUYECKHX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YUYEHHUH BELECTB U XUMUYECKUX peaKkluil, B
(GopMHpPOBAaHUM W pPa3BUTUM I[103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XMMUU Ha YpOBHE OCHOBHOI'O OOIEro OOpa3oBaHMs Ba)XHOE 3HAUECHHE
npuoOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJITHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOLIMUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHUs Ha CHUCTEeMaTH4ecKoe NpuoOlIieHrne oOydaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOJaM  IO3HaHUA,
(bopMHPYIOIIUM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYy4YaloIIMMUCS OIbITa
pa3zHOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHHUSA, KJIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIs Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUHA OOBSCHATH M OLICHMBATH SIBJICHUS OKPY’KAIOLIET0 MHpPA, UCHOJB3Ysl 3HAHUS U
OMbIT, TOJY4YEHHbIE IpPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pElIeHUH MpodiaeM B
MTOBCEJHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popmupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, TOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKH SKOJIOTHYECKU II€JIeCOO0pa3HOTO MOBENCHHUS B OBITY M
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(duiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01mee 9nciio 4acoB, OTBEACHHBIX I M3YYCHUS XMMUU HA YPOBHE OCHOBHOTO OOIIEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeln), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHbIC XMMHYECKHE IOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XUMHA B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBa BELIECTB. ArperaTHoe cocTosiHHME BeulecTB. Ilonsitue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHMBOJIBI XHMHYECKUX DJIEMEHTOB.
ITpocTeie U Cil0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHYECKOIO DJIEMEHTA B COCMHCHUH.

KomnnuectBo BemectBa. Monb. MoisipHas mMacca. B3auMOCBsA3b KOJMYECTBAa, Macchl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmMynaM XMMAYECKUX COSTUHEHHA.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanuss XUMHUYECKUX peakLuui
(coemuHeHus, pa3IoKeHHsI, 3aMeIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJI0#, npaBuiamMu paboThl B jaboparopuu U npuéMamu
oOparteHuss ¢ 1a0opaTOpHbIM O00OpYJOBAHHWEM, HM3Y4YEHHE U ONUCAHHE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIECTB, HabMoAeHne (PU3NUYECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEHOI MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U OINHMCaHWE TPU3HAKOB MPOTEKAHUS XUMHUECKMX peakiuil (pasnokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenme crmocoOoB
pasfeneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, AUCTHILISALMS,
xpomatorpadus, MpOBEIEHUE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U  OINHCaHue
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAHEHWS MAacChl, CO3/IaHHE
MoJiesielt MOJIEKy (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopong — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMy4YeHHs KHUCIOpoJa B JIabOpaTopuu U
poMbINUIeHHOCTH. KpyroBopoT kucimopoaa B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIJIOPOJIA.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakUMU. TomnuBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »smeMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopoaa B IPUPOJIE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOcO0b! noty4eHus. Kucnotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cBolcTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTtBope. XUMHYeckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHnue okcuaoB.

OcHoBanmsi. Knaccudukainus OCHOBaHHM: WIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHUYECKHE
cBoiicTBa kucior. Psan akruBnoctu metamwioB H. H. bekerosa. Ilosyyenue kucior.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnyeckast CBA3b MEXY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpPE/ICNICHUE COJEPKaHUs KUCIOpoAa B BO3MyXe, MOIyYeHue, coOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, IMOJy4Y€HHE, COOMpaHHME, pacliO3HABaHUE U
M3y4eHue CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEH pPAacTBOPEHUS BEUIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), MCCIEOBaHNE OOpPa3I[OB HEOPTaHMUYECKUX BEUIECTB Pa3IMUYHBIX KIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAacCKH WHAMKATOPOB B PACTBOpPAx KHCIOT W IIENIOYel, M3ydeHHUe
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C METaJlJlaMu,
peaKuuii HEUTpalnu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHelue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC W IIEIOYHO3EMETbHBIE METAIIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THUIPOKCUIBL.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumMuueckux d3yemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX snep. HM3ortombl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHUYECKOTO DJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINaM U EPUOIAM.



3nauenue Ileprnonanueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yu€Hblil U TpakJaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHHe OoO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE T'HIPOKCHIA
LMHKAa C pacTBOpPamMH KHUCIOT M ILIEJIOYEd, IPOBEICHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI (TOpeHre, peakliuy pas3yioKeHHs, COSTUHEHHUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3€H NPHU U3yYEHUH XMMHUHU B 8 KJIaCCE OCYILECTBISAETCS
yepe3 HCIIOJIIb30BAHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W MOHSTHIA,
SBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAYYHBIC TOHATHS: HAY4YHBIA (aKT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsj]l, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux odaemeHtoB J[. .
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalbLHUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THIMBI KPUCTAUTMUYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMUHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYeCKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKIUi MO pa3IUYHBIM MpHU3HaKaM (TI0 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY J(DQeKTy, Mo H3MEHEHHIO CTeleHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYacCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peaknusx. [IoHsSTHE O TOMOTeHHBIX M TETEePOTreHHBIX peakinusx. [loHsTue o
karanuze. [loHsTHE O XUMHUYEeCKOM paBHOBecHH. DaKTOPHI, BIMSIIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMUALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3IMYHbBIMU BHJAAMHU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS MPOTEKaHHUS peakuii HOHHOTO OOMEHa, MOJHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHsI peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMud Ha HOHBL
[TonsTHE O THAPONHU3E CONEN.

Xumuueckuii IKCnepumenn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMmeTauioB (rpadura W anamasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakuu OT BO3IAEHCTBHS pPa3iIMUHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTU PACTBOPOB BEILECTB, IMpoOLiecca AMCCOLUALUU
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX IMPHU3HAKK NMPOTEKAHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUN (FOpeHHE, peakluu pas3iokKEeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl U X coeJUHEHHSA

OOmast xapakTtepucTuka TajgoreHoB. OcoOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHBIC
crernieHu okucieHus. CTtpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BEIIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3aMMOJIEHCTBHE C MeTallaMH, HeMeTallJaMH,
mienoyamu).  XsopoBoaopod. ConsiHast KWCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 37geMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CTpoeHne u (PU3NYeCKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIIUK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XHUMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHEe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a Moidy4deHUs cepHod KucioTel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cylbdaT-noH. HaxoxneHue
ceppl M €€ COEIMHEHUH B MpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALICHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHH OKHCICHHS. A30T, pacHpocTpaHeHHWE B Mpupoje, (HU3UYECKUue Hu
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero pu3ndeckue u XuMHYECKue
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJyYeHHE,
¢u3nueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKALIH
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢u3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lcmonb3oBaHue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoiictra. Ancopouus. Kpyrosopor yriepona B mpupose.
Oxcuapl yriaepona, ux pU3N4YecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJyYeHHE U IMPUMEHEHHE. DKOJIOTHYEeCKHUe MpoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(dekT. YronpHas KuUcCiIoTa u e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJIy4deHHE M npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COECIUMHEHUSX yriepoaa
(MeTaH, 3TaH, JTWJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX NepepaboOTKu
(6eH3uH), UX pOJIb B OBITY ¥ IPOMBIIUICHHOCTH. [[OHATHE 0 OMOIOTHYEeCKH BaXKHBIX BEIICCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YelIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJy4€HHE MU IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBinenuss o6 oxcupge kpemuums (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTepPHUaIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumMenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolmue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M MX COECJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuasoB), HaOdIofeHHEe Tpouecca OOYIVIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEpHOM KHCIIOTHI, U3yuYe€HHEe XUMHUYECKHX CBOMCTB pa30aBiIeHHOI cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEINUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX U POCHOPHBIX YA0OpEHHIA,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), HM3YUYEHHE MOJeNell KPUCTAUIMUECKUX PEIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YIJIEM M YCTPOICTBOM IPOTHBOrasa, Mojay4yeHue, cCoOupaHue, pacrlio3HaBaHNe
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3YYEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOLyKLUEN
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4y 10 TeMe «BakHeniue
HEMETAJJIbl U UX COCIUHEHUS.



MeTtasibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme xumuueckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamnueckass CBs3b M METAUIMYECKAs KPHUCTAJUIMYECKas
peméTka. DJIEKTPOXMMHUYECKUN Pl HanpspKeHUH MeTauioB. PU3MUecKue W XUMUYECKHE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MoMydeHus] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 3J1eMeHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXAEHUE B Ipupoac. OU3HMUECKHE U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [IpumeHnenune
LIEJIOYHBIX METAJVIOB U UX COCAUHEHUN.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: nojoxeHnue B Ilepuogmueckoit
cucreme xumuueckux snemeHToB [[. WM. MeHueneeBa, CTpOEHHME MX aTOMOB, HaXxO0XJICHUE B
npupoae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MarHus U Kajiblusa. BakHenume coeauHEHUs
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxkenue B llepumoamdeckoir cucteMe Xumudeckux sjemeHToB 1. .
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B mpupoAe. PU3NYECKHE U XUMHUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB J[. .
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Oxeuapl, rujapokeuasl U conu sxkenesa (II) m xenesza (III), ux cocraB, cBoiicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMh MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4YeHUE Pe3yJbTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KaJIbIUs U HATPHUS C BOJOW (BO3MOKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, IMpoIlecca TOPEHHUs JKele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kalbllvs, aIIOMUHUS, IMHKa, xkene3a (I1) u xenesa
(III), mexau (II), HaGmroieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCHU/IA LIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHelme MeTamibl U UX COCTUHEHUSD.

XuMus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas momomip MpH XUMUYECKHX OXOrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYIKArOIIeH cpebl (TpeebHas J0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxumMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, MIOJTUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemnunie céasu

Peanuzanus MexXnpeAMETHBIX CBSI3€d MPU M3YYEHUH XUMHH B 9 Kilacce OCyIIeCTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIBHBIX PEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTEe3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsa, MPOBOJAHUKH, IOJYIPOBOTHHKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHHIIBI U3MEPEHHUS, KOCMUYIECKOE IIPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocunHre3, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOITMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYYCHHsSI XUMUHU B €IMHCTBE YIeOHOM U BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT ITPOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHS U COIIMAIM3AIMH 00YYarOIIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPaXKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 YCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHHUS] O COIMAIBHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IIPY BBIOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMOHMMAHHUIO ¥ B3aUMOIIOMOIIIM B TPOLIECCE 3TOM Y4eOHOU NesTeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TIOBEJICHHWE WM TIOCTYNKH CBOWX TOBAPHUINECH C TO3WIMM HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  pEeaKIlHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHM W COCTABIAIOIINE OCHOBY IS
MOHWMAHUS  CYINIHOCTH HAyYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TMPUPOIBI, B3aUMOCBSA3SIX UYEIOBEKA C MPHUPOIHOU CPENOi, O POIH
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOIUMBIE JUII OOBSCHEHHS HaOIOJAaeMbIX IPOIECCOB W SIBJICHWH, II03HABATEIILHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpPATYpOU, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOODPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) popMHupPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKM Ha 3JI0POBBI 00pa3 >KW3HU, OCO3HAHWE IIOCIEACTBUH W HENPUATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsl, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS



mpaBuj 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUEHHUIO TPOQECCUil U Tpyaa Pa3IMIHOrO poja, YBaXKCHUE K
TPy M pe3yJibTaTaM TPYJAOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPAEKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MPO(ECCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

HKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHUS, NMOHUMAHHE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUII OE30MMaCHOTO MOBEACHHS NIPU paboOTe ¢ BEIICCTBAMH,
a TaK)Ke B CUTYalMX, YTPOKAKOIINX 30POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PEIICHUs
3a]a4, CBSA3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /Ui MOBBIIIEHUS YPOBHS SKOJIOTHYECKON
KyJbTYPBbl, OCO3HAHUS IIO0ATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM H IMyTeH MX peIIeHuUs
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B COCTaBC MeTaHpeIIMCTHI)IX pe3yJII>TaTOB BBIACISAKOT 3HAYUMBIC IJIA q)OpMI/IpOBaHI/IFI
MHUPOBO33PEHUST OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble yUeOHble NEHCTBUS (II03HABATEJIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHO 1eITeTbHOCTH.

Ilo3naBaTe/ibHBbIC YHHBeEpPCaIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornyeckue qelcTBUA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYECCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHM (BBLACNIATH MX XAapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JAPYTUMHU MOHSTUAMHU), UCIIOIH30BATh MOHATHUS I O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHU(PHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HU
MEXy 00BEKTaMHU U3YUEHUS, CTPOUTH JIOTHUECKUE PACCYX ACHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBOBI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
xuMu4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOH peakiuu — TpU pelieHud ydeOHo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIATH nu
xapaKTepmoBaTL CymeCTBeHHBIe HpI/ISHaKI/I Hsyqaeme O6'BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



YMEHHE HUCIOJIb30BaTh MOCTABJIIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTa IMO3HAHUA, a
TaKKe B KadyeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €r0
pe3yabTar, (OopMyIHpOBaTh OOOOILICHHS W BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS IUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa), KPUTUYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJIbI U 3aMPOCHI IIPU MOUCKE U 0TOOpe UHpOopMau U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeNIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBIaJeHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (opMy MpeacTaBIcHUS
uH(pOpMallUl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
OpyrumMu popmamu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCMOJb30BaTh M aHAIM3UPOBATH B Mpollecce Y4eOHON M HCCleA0BaTEIbCKOM
JEeSTEIIbHOCTH HH(POPMAIIMIO O BIUSHUU MIPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoLIeH MPUPOAHON CPEIbl.

KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHUsl 3aJaBaTh BOINPOCHl (B XOie Juajora M (WIM) JAUCKYCCHH) TO CYIIECTBY
oOcyxmaeMoi TeMbl, (HOPMYIUPOBaTb CBOM HPEJIOKEHHS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHON 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAelaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPaOOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHOM U
UCCIIEI0BATEIbCKON JIEATENbHOCTH MPHU PEIICHHHM BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE YuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbD», KOOPAMHALIUS COBMECTHBIX JAEUCTBUM, ONpe/esieHe KPUTEPHUEB MO OIIEHKE KauecTBa
BBIMIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe NeiiCTBUSA:

YMEHHE CAMOCTOSATEIBHO ONPENEIATh LENU AEATEIbHOCTH, IJIAHUPOBATh, OCYILECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHHus Y4YeOHbIX M TO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBAaTh INPEAJIOKEHHBIM alrOpUTM AEWCTBUN NpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEaKIIUIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHON ey,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TPe/jlaraéMble B YCIOBUU 3a/laHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUHM, creuuduyeckue s
OpeIMETHOW 005acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYallUsX.

K xonny oOyuenus B 8 kjacce mpeaMeTHbIe pe3yjbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUI:

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IOHATUN: aTOM, MOJIEKYJIA, XUMUYECKUI
AJIEMEHT, NPOCTOE BEUIECTBO, CIIOXHOE BELIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOJAHAsA),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XMMUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCKas
peaknus, KIacCU(pHUKAIMA PEaKUUH: peakiMu COSAWHEHUS, PEaKLUUU Pa3I0oKEHUs, peaKIuu
3aMeIIeHus], peakui 0OMeHa, K30- M YHJ0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3(PQeKT peakuuu,
AP0 aTOMa, PIIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTalb, paJANyC aToMa, XUMHUYECKasl CBSI3b,
MOJIsIpHasl U HEMOJsipHAs KOBAJCHTHAas CBS3b, MOHHAS CBSA3b, MOH, KaTHOH, aHHOH, PacTBOD,
MaccoBast 10Jis BelecTBa (IIPOLEHTHAs! KOHIIEHTpAI|s) B pacTBOPE;

® JIUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX MOHATUH U IPUMEHSATH 3TU
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAILECHUN;

® JCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBiI€HHS (OpMysa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

® OIpEenesiTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COEAWHEHHSX, CTEICHb
OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, IPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COoeAuHeHUW 1o ¢opMmyiaMm, BHJ XUMHUYECKON CBs3M (KOBaJCHTHAs M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSAX;

e packpbiBaTh cMbIca [lepnonnueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPUPOBATh
MIOHMMAHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKECHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXPAHEHMs] MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yU€HUS, 3aKOHa ABOrajipo;

® ONUCHIBATH M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanyeckoir cuCTEMBI
XUMUYECKHUX DJIEMEHTOB: Pa3jIN4aTh MOHATHUS «TJIaBHAs MOArpymma (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», manble u Oombline MEpUOJbl, COOTHOCHUTH 0003HAUYEHUs, KOTOpHIE
umerotcs B Tabauue «lleproanueckas cucteMa XxuMuYeckux snemMeHToB [. M. MenaeneeBa» ¢
YHUCIIOBBIMHU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMMUYECKHUX 3JEMEHTOB (COCTaB M 3apsn
a1pa, oOlIee YUCIIO 3JIEKTPOHOB U PaCIpeIeIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

® KJIACCU(PHUIMPOBATH XUMUYECKHE DJIEMEHThI, HEOPIraHUYECKHE BELIECTBA, XUMUUYECKHE
peaxiuu (10 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3 (DEKTY);

® XapakTepHu30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIACCOB, MOATBEPXkAasl ONHMCAHHWE NPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHX peaKluii;

® TIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HUX KAaY€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHbIX yCIOBHIX;

® BBIUUCIIATH OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa 1o (popMyJie COeIMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
MPOBOAMTH PAcU€Thl O YPABHEHUIO XUMUYECKON PeaKIuy;

® NPUMEHATH OCHOBHBIE OMEpAlMU MBICIUTEIbHONU AESITEIbHOCTH — aHaJU3 M CHUHTE3,
cpaBHEHHE, OO0O0OIIEHHe, CHUCTEMATU3AIMI0, KIACCU(UKAIMIO, BBIIBICHWE IPUYUHHO-



-CJIEJICTBEHHBIX CBsI3ell — JUIsI W3yYEHHUS CBOMCTB BEIIECTB M XHMMHUYECKHX pEaKIMi,
€CTeCTBEHHO-HAYYHbIE METOJAbl MO3HaHWUsA — HaONIoJeHUe, HU3MEpEeHHe, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN);

e cienoBaTh IIPaBUJIaM IOJb30BaHMA XMMHUYECKOH MOCyloH M J1a0opaTOpHBIM
o0opy0BaHHEM, a TakKe INpaBWiIaM oOpallleHHs C BEIIECTBAMU B COOTBETCTBHHU C
UHCTPYKLIMSAMHU 110 BBIIOJHEHHUIO Ja0OpaTOPHBIX XHUMHYECKUX OINBITOB IO HOJYYEHHUIO U
coOMpaHuio ra3000pa3HBIX BEUIECTB (BOXOPOJA M KHCIOPOZA), IPUTOTOBICHHUIO PACTBOPOB C
OnpeAc€HHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOJUTH
XMMHUYECKHE SKCIIEPUMEHTBI 10 PACMO3HABAaHUIO PACTBOPOB ILEIOYEH M KHUCIOT C MOMOILBIO
WHIUKATOPOB (J1TakMmyc, (heHoadTaIeH, METHIIOPAHX U IPYTHUE).

K konmy obydenus B 9 kiacce mpeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

® pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: XMMUYECKUH 3JIEMEHT, aToM,
MOJIEKyJ1a, HMOH, KaTHOH, AHWOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCICHMs, XHMHUYECKas peaklus, XUMHUYecKas CBs3b,
TEIUIOBON 3P PEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
DIIEKTPOIUTUYECKAsT MCCOIMALUS, PEAaKIUd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecue, OOpaTUMblE H HEOOpaTUMbIE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
pEeaKUMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCICHHME M BOCCTAaHOBJIEHHE, aJUIOTPOINMS,
aM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBaJICHTHAs, MOHHAs, METa/NIN4YecKas), KpUCTalJInuecKas
pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW peakUuu, IpeaebHO
nonycrumas konuentpauus I1/1K Bemecrsa;

® JJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUH U IPUMEHATH ITU
MOHSTHS ITPH ONTUCAHUM BELLIECTB U UX MPEBPAIIECHUN;

® JCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JUIS COCTaBICHHMsS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

® ONpEeAeNATh BAJIEHTHOCTb M CTENEHb OKUCICHWS XHMHYECKHX DJJIEMEHTOB B
COCMHEHUAX PAa3JIMYHOIO COCTaBa, INPUHAIIECKHOCTb BELIECTB K ONPEAEIEHHOMY Kiaccy
COeMHEHUH 1no GopMyrnaM, BUA XUMHUYECKON CBS3U (KOBAJICHTHAs, MOHHAsI, METaJUINYecKasi) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsii MOHa MO XUMHUYECKOW ¢opMylie, XapakTep cpeabl B
BOJHBIX pacTBOpaX HEOPraHWYECKUX COEAMHEHUH, TUN  KPUCTAJUIMUECKOH  PElETKU
KOHKPETHOI'O BELIECTBA;

e packpbiBaTh cMbIc [lepnonnueckoro 3akona Jl. 1. MenzaeneeBa u J1eMOHCTPUPOBATh
€ro MOHMUMAaHHUE: OMUCHIBATh M XapaKTepu3oBaTh TabinuHyto ¢opmy [lepuonuueckoil cuctembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyarh MOHATHS «TJIaBHas MoArpymnna (A-rpymmna)y U «mnoOoyHas
noarpynna (b-rpymnma)», Manble u OoybllIMe HEPUOAbI, COOTHOCUTh O0O3HAaYEHHs, KOTOPHIE
UMEIOTCS B TMEPUOJUYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi A1pa, oolee Yuciao 3JIEKTPOHOB M pacIpeesieHHe ux
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCIMHEHHH B Ipeenax MajiblX MepUo/IOB U INIABHBIX MOATPYMI C YYETOM CTPOEHHUS UX
aTOMOB;

® KJIACCU(PHUIMPOBATH XUMUYECKHE DJIEMEHThI, HEOPIraHNYECKHE BELIECTBA, XUMUUYECKHE
peakiuu (110 YUCIy U COCTAaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY 3 dexTy, no
W3MEHEHUIO CTENEHEN OKHUCIEHUSI XUMUYECKUX JIEMEHTOB);



® XapakTepu30BaTh (OMHUCHIBATh) OOMKME W CHeUPUUSCKHE XUMHUYECKHE CBONCTBA
IIPOCTBIX Y CJIOXHBIX BEILECTB, MOATBEPKAAsl ONMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIH;

® COCTaBJISATh YPAaBHEHUS 3JIEKTPOIUTHUUECKON JUCCOLUALIMM KUCIIOT, IIEJI0UeH U COJIEH,
NOJIHBIE ¥ COKpalIEHHbIE YpaBHEHHUS peakUuii HOHHOrO OOMEHa, ypaBHEHHS pEaKIIHid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKOM CBA3M MEXJy BELIECTBAMHM pPA3JIMYHBIX
KJIACCOB;

® DACKpBIBaThb CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 0ajlaHCa ITHX peakLuii;

® IIPOrHO3MPOBATHh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHMS, BO3MOXXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX IPEBPAILEHUN B PAa3JINYHbIX YCIOBUSX;

® BBHIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 110 (popMyJie COeAMHEHUS], MACCOBYIO JI0JIFO BEIIECTBA B pacTBOPE,
IPOBOAMTDH PACUEThI IO YPABHEHUIO XUMUYECKON PEAKIUY;

e coOmoAaTh NpaBUJa IOJB30BAHMS XMMHMUYECKOH TMOCYJoM U J1ab0paTOpHBIM
000pyI0BaHMEM, a TAKXKE MPaBUiIa 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIHSIMU
[0 BBIIOJHEHUIO Ja0OpaTOPHBIX XMMMYECKHUX OIBITOB IO IMOJYYEHHIO U COOHMpaHUIO
ra3o00pa3HbIX BELIECTB (aAMMHUaKa U YTIEKUCIOro rasa);

® IIPOBOAMTH PEAKLUH, MOATBEPKAAOIINE KAYECTBEHHBIN COCTAaB Pa3IMYHbIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cyabdar-, TUIAPOKCUI-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3Y4YEHHBIX  METaJUIOB,
IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

® IPUMEHATH OCHOBHBIE ONEpPALMU MBICIUTEIbHONW AEATEIbHOCTH — aHAJIU3 M CHUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BbISIBICHUE TPUUYMHHO-CIIEICTBEHHBIX CBA3EH — 1Jis
W3Y4YEHHsI CBOMCTB BEIECTB M XUMUYECKUX PEAKIMI, €CTECTBEHHO-HAYyUYHbIE METOJIbI TIO3HAHUS
— HabJIr0/IeHNe, U3MEepeHe, MOJIeIMPOBaHKE, SKCIIEPUMEHT (peabHbIN 1 MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoaundecTBO 4acoB
Ne HaumeHoBaHuUe pa3iesioB H DJIeKTpOHHbIE (HH(POBbHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
XuMusg — BaxkHas 00/1aCcTh
11 ©CTECTBO3HAHUS U 5 2 bubnnorexa [{OK
' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKa
BemiecTBa u XumMuieckue bubmuoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. Kucnopon. Ilonstue bubmuoreka [IOK
2.1 6
00 oxcuagax https://m.edso0.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubmmnoreka HOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6nunorexa LIOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
O
54 CHOBHBIC KJIACChI 1 1 1 bu6nunorexa LIOK

HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Htoro mo pazueny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKuuu




3.1

3.2

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bub6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

bubnmmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c




9 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumMeHoBaHue pa3iejioB U TeM uugpoBbie
Ne i/m P Konrpoabnbsie IIpakTuHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XMMHYecKHe peaKuu
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa LOK
' PyIHist. &P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO01mast XxapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 Bubmmorexa [IOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTEepUCTHKA XUMHUECKUX
2.4 anemeHToB |VA-rpynmnel. Yraepoa u 8 1 2 bubmmorexa [JOK
' ) PYIHIBL. pot https://m.eds00.ru/7f41a636
KPEeMHHUHN U UX COCTUHECHUS
HWroro no pazneny 25




Pa3pen 3. MeTaJJIBI M BX COETUHEHU S

. bubnuorexa [JOK
3.1 Obmme cBoHCTB MeTAIIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueline Metayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B bl B )KU3HHU YEJIOBEKA 3 bubmorexa LIOK
' CHIeCTBa W MaTepualt . https://m.edso0.ru/7f41a636
Hroro no pasneny 3
p 3 bubnunoreka LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KosnuecTBo yacos Hara DJIEeKTPOHHBIE
wn Tema ypoka Beero Kontpoabubie IIpakTuueckue HU3Yy4eH uugposbie
padoThI padoThI ust oOpa3oBaTe/IbHbIE
pecypcsbl

1 [Ipenmer xumuu. Ponp XxuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tea U BelmecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuiia

3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparnieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK

. https://m.edsoo.ru/ff0d28c8
OYUCTKHU OBapEHHOM COJIN)»
bu6nmoreka [JOK

6 ATOMBL H MOITCKY TEL L https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U ClOXKHBIE BEUIECTBA 1 bubnnorexa [IOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo0.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnmoreka [JOK




Xumuueckas popmyia. BareHTHOCT
aTOMOB XMMHUYECKHUX 3JIEMEHTOB

OTHOcHuTeNnbHasA aTOMHAas Macca.

https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK

11
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHUYECKOTO bubmunorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moiib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBIICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenust koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
H . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMuuecKkux peakimii
18 (coenmHECHHSI, PA3ITOKCHHS bubmorexa [IOK
> P ’ https://m.edsoo.ru/ffod3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukoneauct. O6o0eHne u bubmmorexa [JOK
) et » https://m.edso0.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbHas pabota Nel mo Teme bubnmnoreka [JOK
«BemecTBa 1 XMMUYECKHE PEAKLIUD) https://m.edso0.ru/ff0d4290
Bo3nyx — cMech razos. Coctas
bu6mmoreka [IOK
21 Bo3ayxa. Kucnopog — anemenr u

nmpoctoe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e




dusnueckre U XUMUYECKUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmorexa LIOK
poAa (peartt ’ https://m.eds00.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmmorexa [JOK
PATOPHITH TP ‘ https://m edso0.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ ekt xumuaeckoit
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, SK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3]lyXa, CIIOCOOBI €r0 bubmmorexa LOK
P v, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa LIOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTydeHusT BOAOPO/Ia B bubnuorexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas pabora Ne 4 o Teme
31 «ITony4yenue u coOnpanue BoAOpoOIa bubmmorexa LIOK
' P AOPOAA, https:/m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MossipHblii 005EM ra30B. 3aKOH bubnuorexa [IOK




ABorazipo

Brruncienusa o0béMa, KOJIMYECTBA

https://m.edsoo.ru/ff0d542e

33 BEIIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHEHMIO PEAKI[MM HA OCHOBE 3aKOHA bubmmorexa [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 DOu3nvecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 bubnnorexa [HOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie
37 u HeHaCBIIerHHBII; acTBOPEL. MaccoBas bubnmorexa LOK
P PEL https://m.edsoo.ru/ff0d5b40
JI0JISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroToBiieHHE PACTBOPOB C bubnunoreka [JOK
ONpeAeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKaIIUS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [OK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XMMUYECKUE CBOMCTBA bubnmoreka [JOK




OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCO((SBII) o ‘I)GHI/ISI XHMHqZ(I:)KHe bubmorexa LHOK
y Y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 JKCIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 ['enernueckas cBsI3b MEKy KJIacCaMmu bubnuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 OO0o001IeHre U CHCTeMAaTH3aINs 3HAHUN
- i https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChI HEOPTAaHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe OMBITKY KIIACCHPUKAITUN
51 XUMHUYECKUX dJIeMEHTOB. [IoHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuorexa [JOK
52 [Teproandeckasi cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
53 [Tepuospl, TpynIibl, TOATPYIIIBI bubmorexa HOK
PHOIEL, TPYIIIEL HOAPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnuorexa [IOK




saep. M3oTonbl

CTpoeHue IEKTPOHHBIX 000JI04EK

https://m.edsoo.ru/00ada342

. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [leprnoandeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JIeMEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnuoreka [IOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
Ipa)xJTaHuH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnunoreka [JOK
58
XUMHYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 Hortast ximMireckas cosisb https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast XUMHYECKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEnosIpHas XUMHUYECKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 (TeIeHb ORHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 o teme bubnuorexa [IOK

«Ctpoenne aroma. XUMUYECKas CBSA3b»

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




PesepBHbIil ypok. O600mIeHHE 1

66 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O6o0mienue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIil ypok. O6o00IeHHE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoxka KonrTpoabubie IIpakTuueckue bp
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
[Iepnonrueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnnorexa [HJOK
XUMHUYECKHX d51eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xumMuueckoil CBSI3M U THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponshnas padora Nel no Teme

5 «IToBTOpenue u yriayoieHrue 3HaHUI 1 1
OCHOBHBIX Pa3/eNIOB Kypca 8 Kiacca»

6 Knaccudukamms XuMruaeckux 1 bubnmnoreka [JOK
pEAKIHI MO pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

bu6mmorekxa [IOK
8 @DaKTOpPHI, BIUAIONINE HA CKOPOCTh 1

XUMHYECKOMN PCaKIUn U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c




XUMHUYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKOU
10 ncconuarmy. CUIbHEIE U c1a0ble bubnmorexa [IOK
a HHEL. https://m.edso0o.ru/00adcd68
AIIEKTPOIIUTHI
11 HNoHHbIe ypaBHEHUS PEAKIIUN Bubmorexa ITOK
yp peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEACTABICHUI bubnnorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pet o https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKOU JTUCCOITUAITUT
14 ITonsiTHE O THAPOIU3E COJIEH bubmmorexa [IOK
Ap https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenue dKCIepuMeEHTAILHBIX bubmmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padota Ne2 o teme
17 «DIIEKTPOJIMTUYECKAS TUCCOIIMAINAS bubnnorexa LIOK
p g HHATUL https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/III;I/III/I'-IGCKI;Ie CBF(;fICTBa Ha IpuMepe bubnmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHass KUCIIOTa, bubnuorexa [IOK




XMMHYECKHE CBOMCTBA, ITOJIy4ECHHE,
IIPUMEHEHHUE

[TpakTuueckas padota Ne 2 o Teme

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

bubmuoreka [JOK

20 «ITomyyeHue COITHON KUCIOTEI,
d . . https://m.edso0o.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Brruncnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIUNA, €CIIN OQUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnunoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl u €€ coeIMHeHU N bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
buznyecKkrue 1 XUMUYECKHE CBONCTBA https://m.edso0o.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,
25 ¢duznyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
26 MIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYXKAaroIIeH Cpelibl COeAMHEHUSIMU
cepbl
97 Brruncienne MaccoBO JOIX BEIXOJA bubmuorexa [JOK
MPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA 3JIEMEHTOB bubnuorexa [IOK




VA-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupoze, GU3NIecKue u
XMMHYECKHUE CBOMCTBA

AMMUak, ero ¢puznueckKue u

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

29 XUMUYECKHE CBOMCTBA, IMOJTyYEHUE U bubmorexa [JOK
> HOTY https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o reme
30 «[lonyueHne amMmMHaKa, U3y4eHHE ero bubmorexa [JOK
. Y > H5Y https://m.edso00.ru/00adf180
CBOWCTBY
31 A3oTHas KuCI0Ta, € PU3NIeCKue U bubnunoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX
32 oOpeHmit. XUMUYECKOe bubmorexa [JOK
YAODP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxeun dhocdopa (V) u
33 @ocgo pHa$1 KI/ICJ'IE)Ta (bQ)I/l:m(qe)CKHe " bubmorexa HOK
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B
34 KauyeCcTBE MHUHEPAIbHBIX YA0OpEHUH. bubnmnoreka [JOK
3arpsi3HEHUE IPUPOAHON CPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHuE B
35 npu Ez(e gmﬂzeagde U XUMUYECKHUE bubmorexa [JOK
PEPOJE, https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraeposa, ux Gpu3ndeckue u bubmuotexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBsI3aHHBIC C OKcHIOM yriepoaa (1V)

37 YronpHas KUCIOTa U €€ CoNn bubmorexa HOK
https://m.edso00.ru/00ae006¢c
[TpakTuueckas padota Ne 4 o Teme

38 "I[Tomy4yeHue yriieKucioro rasa. bubnunoreka [HOK
KadectBennas peakius Ha kKapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTIepoaa
40 KpemHuuii u ero coemuHeHus bubnmorexa LOK
https://m.edso00.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«Baxnenmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
KonTponsHnas pabora Ne3 no teme

42 «BaxHelme HeMeTaulbl U UX bubmmorexa [OK

https://m.edsoo.ru/00ae0e18
COETMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
AJIEMEHTOB — METAJIIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTaJllInYeCcKas KpUCTaUINYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUUECKHUH Psifl bubmmorexa [OK

HaIpsHKEHUH METAILIIOB

https://m.edso0.ru/00ael1156




OO6mue crnocoObI MOTyYeHUs
MeTaymioB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PeaKui bubmorexa [IOK
P PEaKHiH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
npuMecHu
46 IloHsiTHE O KOPPO3UU METAIIOB bubmorexa LOK
pp https://m.edsoo0.ru/00ae1278
bu6mmorexa [IOK
47
Lenoureie metas! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMEIbHBIE METAIIBI — bubmuoreka [JOK
KaJIBIIUM U MarHui https://m.edsoo.ru/00ael15e8
50 Baxkneiimme coemUHEHNS KaJIbIIUI bubnmorexa [IOK
A H https://m.edsoo.ru/00ael15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAHUN
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKECcTKOCTh BOIBI U METOIEI €8 bubmmorexa [IOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHCHUS
bubmuorexa [JOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [IOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edsoo.ru/00ael1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIC3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3ALMS
3HaHUH’
[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME bubmumoreka [IOK
59 .
«BaxxHenmue MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS
Brraucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
60 peareHToB /1aH B H30bITKE WIH bubnnorexa [HOK
COJIEPKUT IpUMECH. BeruncieHnns https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOTyKTa
peaxkiuu
61 O00011eHNe U CUCTEMATU3ALIS
3HAHHH
Konrtponsnas padora Ne4 o treme
62 «BakHeWmme MeTayuTbl U UX
COEJIMHEHUS»
63 BemecrtBa u maTepuansl B bu6mmoreka [IOK
IIOBCETHEBHOMW KU3HHU YETIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKPYIKaOIIEH Cpebl https://m.edso00.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuorexa [IOK
9KOJIOTUYECKHX TTPOOIIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE 1 bubmmoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHNE U bubnmuotexa [JOK




‘ cucTeMaTru3anusa 3HAHHI

68 Peseprublit ypok. O6001menue u
CHCTEeMAaTU3alus 3HaHUI

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

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Xumus, 8 kinacc/ I'abpuensa O.C., OcrpoymoB N.I'., Cnaakos C.A., AKIHOHEpHOE OOIIECTBO

«M3narenscTBO «IIpocBemenue»
» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AKIMOHEpHOE

O6H.I€CTBO ((I/IS,I[aTeJ'IBCTBO ((HpOCBeI_HeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

I"a6puensu O.C., Octpoymos WN.I'., Cnaakos C.A.: Xumus. Ypoku XumMuu B 8 Kiacce.
Meroanueckoe nocodue. M3narenscrBo: [Ipocsemenue, 2022 r.
INa6puensu O.C., Octpoymos W.I'., CnaakoB C.A.: Xumus. Ypoku Xxumuu B 9 Kiacce.

Meroanueckoe nocodue. M3mparensctBo: [Ipocsemenue, 2022 r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

[udposoit o6pazoBaTenbHbIN MOpTaN i mKod https://www.yaklass.ru/?3
Omnnaitn-mkona «Pokchopa» https://foxford.ru/

bu6nuoreka [IOK
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