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MHNOACHUTEJIBHASA 3AITMCKA

[IporpaMma 1Mo XMMHHM Ha YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMS COCTABIECHA HA OCHOBE TPeOOBAHMH K pe3yJbTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTEIbHOM
MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus, npeacraBieHHbIX B DI'OC OO0, a Takxke Ha OCHOBE (eiepalibHON padodei MporpaMMbl BOCITUTAHUS U ¢ YIETOM KOHIICTIITUH
mpernoaBanus yueOHoro npeamera «XuMus» B 00pa3oBaTenbHbIX opranusanusx Poccuiickoii @enepaunu.

HporpaMMa oo XAMUU JTAET OpeaAcTaBJICHUE O LECIAX, 06IIICI\;I CTpaTerun O6y‘IeHI/I$I, BOCIIMUTAHUA W PA3BUTHUA O6y‘-IaIOHII/IXC$I cpeacTrBaMu yqe6H0ro npeamera,
yCTaHaBJIMBaAcCT 00s13aTenbHOE NpeaAMETHOC COACPIKAHUC, MPECAYCMATPUBACT PACHPEACICHUE €TO IO KjlacCaM M CTPYKTYPHUPOBAHUE IO pasaciaM U TEMaM IpOorpamMmbl 110
XUMHHU, ONIPEACIIACT KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC XapaKTCPHUCTUKU COACPIKAHUA, PCKOMCHAYCMYIO ITOCIIEA0BATCIIBHOCTD U3YUCHUA XUMHUH C y‘IéTOM MEKIPEAMETHBIX



U BHYTPUIIPEIMETHBIX CBA3CH, JJOTMKH y4eOHOT0 Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yyaroIuxcs, onpeaensieT BOSMOKHOCTH NpeAMeTa Uil peain3alui TpeOoBaHUI
K pe3yJbTaTaM OCBOEHHsSI OCHOBHON 00pa3oBaTeIbHOHN MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, a Takxke TpeOOBaHUH K pe3ysibTaTaM OOy4YeHHsS XUMHUH Ha
YPOBHE IIeJeil H3ydeHHs peMeTa U OCHOBHBIX BHIOB y4eOHO-TTI03HABATEIFHON NESITEIEHOCTH 00yYaromerocs 0 OCBOCHUIO YIEOHOTO COePIKaHHS.

3HaHNE XUMHHU CITY’)KUT OCHOBOW IUTsT (POPMHUPOBAHISI MEPOBO33PEHISI 00YYAIOMIECTOCs, €ro MPEeACTaBICHUH 0 MaTepHATFHOM SINHCTBE MHUPA, BAKHYIO POJb HTPAIOT
(opMupyemMble XMUMHEH TpeCTaBIeHUs] O B3aUMOITPEBPAILCHUAX SHEPIUU M 00 IBOJIONHMU BEIECTB B MPHPOAE, O MyTSIX PEIIeHUs TII00aTbHBIX MPOOIeM YCTOHYHBOIO
Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIL, SPHEPIeTHUECKON, MUIIEBON M HKOJIOTHIECKOH 6€30IaCHOCTH, MPOOIEM 3PaBOOXPAHCHHUSI.

Nsyuenune xumuu:
CTIIOCOOCTBYET pean3alii BO3MOKHOCTEH ISl caMOPa3BUTHUS U (POPMUPOBAHUS KYJIBTYPHI IHYHOCTH, €€ O0IICH 1 (PyHKIIMOHATIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJ B (OpPMHUpOBAHWE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH O0Oy4YarolmMXcsi, HABBIKOB HUX CAMOCTOSITENILHOW Y4YeOHOW JeATeNbHOCTH,
OKCTIEPHMEHTATBHBIX U HCCIIEIOBATEIbCKAX YMEHHH, HEOOXOIUMBIX KaK B IOBCEAHEBHOH JKU3HH, TaK U B PO(PECCHOHATHHON NeITCIIEHOCTH;

3HAaKOMUT CO CHCLII/I(bI/IKOI\/JI HAay4YHOI'O MBIINUICHHUS, 3aKIIaAbIBA€T OCHOBBI LICJIOCTHOTO B3IJIs1[la HA €AMHCTBO NPHUPOABI U YCJIIOBEKA, SABJIACTCSA OTBECTCTBCHHBIM 3TAallOM
B q)OpMI/IpOBaHI/II/I eCTeCTBCHHO—Hay'—IHOﬁ T'paMOTHOCTH 06yqa}0mnxc51;

CHOCO6CTByCT (bOpMI/IpOBaHI/IIO HEHHOCTHOI'O OTHOWLICHUS K €CTCCTBCHHO-HAYYHBIM 3HAHHUAM, K HOPUPOAC, K YCIOBEKY, BHOCHUT CBOU BKJIaZl B 3KOJIOIHYCCKOC
o0pa3oBaHue 00YJaArOITUXCS.

JlanHble HampaBiIeHUsI B 00yYCHUH XUMHN O00CCIICUNBAIOTCS CIEIU(PHUKON colepaHus yIeOHOTo MpeaMeTa, KOTOPBIN SBISETCS MeNarorHuecK aaarTHPOBAHHBIM
OTpaxeHHEeM 0a30BON HayKH XMMHUH Ha ONPEIEIEHHOM dTarle e€ pa3BUTH.

Kpr XMMHU Ha YPOBHE€ OCHOBHOI'O 061uer0 O6paSOBaHI/I$I OpPHUEHTHUPOBAH Ha OCBOCHHE O6y‘-IaIOH.II/IMI/ICSI CHUCTEMbI TIE€PBOHAYAJIbHBIX MOHSITUI XHUMHH, OCHOB
HCOpFaHquCKOﬁ XUMHU 1 HEKOTOPBIX OTACIbHBIX 3HAYUMBbIX TOHATHUI OpFaHH‘IeCKOﬁ XUMHUHU.

CTpyKTypa coJiepKaHus POTpaMMBbl 10 XUMUHU CPOPMHUPOBAaHA HA OCHOBE CUCTEMHOTO MOJIX0a K e€ uzyueHuro. CojiepKaHnue CKIIaIbIBACTCS U3 CUCTEMbI TIOHATHH O
XUMHYECKOM 3JIEMEHTE M BEINECTBE M CHCTEMBI MOHATHH O XUMHUYECKOH peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHWU30BaHBI IO MPHUHIIMITY TOCIIEI0BATEIBHOTO
pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUNA PA3HOTO YPOBHA:

— ATOMHO-MOJICKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYCHUA O CTPOCHUHU aTOMaA U XUMHYECKON CBsA3H,

— MpejCcTaBlIeHUH 00 MEKTPOIUTHYECKON TUCCOLUAIIMU BEIECTB B PACTBOPAX.



TeopeTudeckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOIYYEHHBIX U OCMBICIECHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIE]OBATEILHO OT OJHOIO YPOBHS K
JPYTOMY, BBIIONHSASA (DYHKIIMH OOBSCHEHUS U IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXHOCTEH MPAKTUUECKOT0 MPUMEHEHNUS U MOTy4EHHS H3yYaeMbIX BEIIECTB.

OcBoeHHE TPOrpaMMBbI 10 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHUIO TPEACTABICHUS O XUMHUECKOW COCTaBIISIONICH HAYYHOH KapTUHBI MUpa B JIOTUKE € CHCTEMHON
MIPUPOJIbl, IEHHOCTHOI'O OTHOLIEHMsI K HAyYHOMY 3HAHHUIO U METOJaM I03HaHMs B Hayke. M3yueHue XMMHUM MPOUCXOAUT C NPUBJIEUEHUEM 3HAHUN M3 paHee M3yYEHHBIX
y4eOHbIX TpeaMeToB: «OKpyKatomuid Mup», «buonorus. 5—7 kinaceb» u «Pu3nka. 7 Kjiacey.

[Ipy U3ydeHUM XUMUHU IPOUCXOAUT (OPMUPOBAHUE 3HAHMH OCHOB XUMHUECKON HAyKM Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKOIN NESITEeNbHOCTH
YeJIOBEKAa M KaK OJHOTO M3 KOMIIOHCHTOB MHMPOBOW KyJBTYpHI. 3ajada yd4eOHOTO MPEAMETa COCTOMT B (DOPMHPOBAHMM CHCTEMbl XMMHUYCCKHX 3HAHHM — Ba)KHEHIINX
(axTOB, MMOHATHHA, 3aKOHOB U TEOPETHICCKUX MOJOKECHHH, TOCTYIMHBIX 0000IIeHNH MHPOBO33PEHUECKOT0 XapaKTepa, sS3bIKa HayKH, B MPUOOIICHUN K HAyYHBIM METOIaM
MO3HAHMA MPU M3YYEHUHM BELIECTB U XMMHUYECKHX peakuuil, B (HOpMUPOBAHUHM W PA3BUTHUU TMO3HABATEJIBHBIX YMEHUH M UX NPUMEHEHMH B y4eOHO-II03HABATEIbHOH U
yueOHO-HCCIeI0BATEIbCKOM NeITEIbHOCTH, OCBOSHHUH TPaBIJI 0€301IaCHOTO OOPAIEHHS C BEIIECTBAMHU B TOBCEAHEBHOMN JKU3HH.

[Ipn U3ydeHun XMMHUH Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHMs BAXKHOE 3HAUCHUE TPHOOPETH TaKHe IETH, KakK:

— (OopMHPOBaHNE HHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTCILHOMY MPHHATHIO PEIICHUH, CIIOCOOHOM
aIaTHPOBATHCS K OBICTPO MECHSIOIIMMCS YCIOBUSAM KU3HH;

— HaNPaBJICHHOCTh O0OYYCHHS Ha CUCTEMATHYECKOe MPUOOIIeHNE 00YyJaloNIMXCsl K CAMOCTOATEIbHOM MO3HABATEIBHOMN JesITeTbHOCTH, HAYYHBIM METOJaM TIO3HAHUS,
(hOpMHPYIOIINM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUW;

—o0ecnieueHne yCIIOBHii, CITIOCOOCTBYIOIINX MPUOOPETEHUIO 00YYArOIIMMUCS OIbITa Pa3HOOOPAa3HOH JAEATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHMUS, KITFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIINH ), IMEIOIINX YHUBEPCATBHOE 3HAUCHHE JJIS PA3IMIHBIX BUIOB JIESTCIHHOCTH;

— ¢opmupoBanne o0mell (yHKINOHATBFHONH U €CTECTBCHHO-HAYYHOH I'PAMOTHOCTH, B TOM YHCJIC YMCHHH OOBSICHATH M OLICHHBATH SBICHHS OKPY’KAIOIIETO MHUPA,
WCTIONB3YSI 3HAHUS U OTIBIT, TIOyYCHHBIC TIPH H3YUICHUN XUMHUH, IPAMEHSTh UX TIPH PEIICHUH MPOOIeM B TOBCEAHEBHOHN KU3HH U TPYIOBOH NESTEIHHOCTH;

— opMupoBaHrEe Y 00yUYAIOIIUXCSl TYMaHUCTHYCCKUX OTHOIICHHUH, TTOHUMAHUS IICHHOCTH XWMHUYCCKUX 3HAHUH JJIs BEIPAOOTKU JKOJOTHUECKH IeIeCO00pa3HOro
[OBE/IEHUs B OBITY U TPYIOBOU AEATENBHOCTH B LIEJIAX COXPAHEHUS CBOET0 3710POBbS U OKPYXKAIOLEH PUPOIHON CPEbl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIHTAHHIO HAa OCHOBE YCBOCHHS OOIICUEIIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MPOQIIISL U HAIIPABICHHOCTH AajbHEHIIEro 00ydeHusI.

OO01ee YnucI0 YacoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOIO 001Iero oOpasoBaHus, coctaBisgeT 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUEHUS

8 KJIACC

HepBOHa‘—laJ’[LHble XUMHUYECCKHUEC MOHATHUHA

[Ipenmer xumun. Porib XuMuM B JKM3HM 4YeJOBeKa. XUMUSI B cucTeMe Hayk. Tena m BemiecTBa. Pu3ndecKkne CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSTHUE BEIIECCTB.
[TonsiTre 0 MeTOaX MO3HAHUS B XUMHH. YUCThIe BenecTBa U cMecH. CriocoObl pa3/ieieHus: CMeCen.

ATOMBI 1 MOJICKYJIBI. Xumuueckue sneMeHThl. CHMBOJIBI XUMHUECKHUX DJIEMEHTOB. HpOCTBIC " CJIOKHBIC BECIICCTBA. ATOMHO-MOJ’ICKYJ'ISIpHOe y4ucHue.

XumMuueckas (bopMyna. BajaeHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHOocHTelnbHAs aToMHas Macca. OTHOCHTCIIbHAS
MOJICKYJIsIpHasa Macca. MaccoBast 70JIs1 XUMHYECKOT0 dJIEMEHTa B COCIMHCHUU.

KonnuecTBo BemectBa. Moib. MomnspHas macca. B3anMocBsI3p KOMM4ECTBa, MAaCChl M YHCIA CTPYKTYPHBIX €AMHUI BemiecTBa. Pacuérsl mo gopmynaM XUMHYIECKHX
COCIUHEHHUN.

Om3nyeckne W XUMHYICCKUE SIBICHUS. XHMMHUYECKas peakius W e NMpH3HAKW. 3aKOH COXPaHEHHMs MacChl BEHIECTB. XHMMHYECKHe ypaBHeHHs. Kiaccmpukamms
XUMHYECKUX PeaKUUil (COeIMHEHMS, PA3JI0KEHHs, 3aMEIIeHNs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJOH, NMpaBUIaMU PabOTHI B J1a0OpaTOpUU U MpUEMaMH OOpalieHus ¢ JIabopaTOpHBIM O0OPYAOBAaHUEM, U3yUCHHE U OIMHUCAHUE
(u3HYecKrX CBOMCTB 00pa3IiOB HEOPraHWYECKHX BEIICCTB, HaOMroIeHUe (GU3MYeckux (IJIaBIICHUE BOCKA, TasHUE JIbJia, PACTUpaHUE caxapa B CTYIIKE, KUICHHE H
KOHJIGHCAIM BOABI) M XHMHYECKHX (TOpPEHHE CBeYM, MPOKAIMBaHWE METHOW IPOBOJOKH, B3aMMOACHCTBHE Mela C KHCIOTOW) sABIEeHWH, HAaOJIOJEHWE W OIMCaHUEe
MIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3lokeHHue caxapa, B3aHMOJCHCTBHE CEpPHOM KMCIOTHI C XJIOpUAOM Oapus, pasnoxkeHue ruapoxcuaa menu (II) mpu
HarpeBaHUM, B3aWMOJICHCTBHE Xeje3a ¢ pacTBopoM conmu Mmenu (II), m3yuenne cmocoGoB pasfencHHs cMecei: ¢ MOMOIIbI0 MAarHWTa, (pUIBTpOBaHME, BBHIIAPHBAHUE,
JTUCTWIISIIUS, XpoMaTorpadus, NpOBEJCHHE OYHCTKH ITIOBAPEHHOM COJIM, HaONIOJeHWe W ONHMCaHWE pPEe3yJbTaTOB IPOBEACHMS ONbBITA, WITIOCTPHPYIOMIETO 3aKOH
COXPaHEHUsI Macchl, CO3JJaHUE MOJEINICH MOTIEKy (IIApOCTEPIKHEBBIX).

BaskHelimme npeacTaBuTe/ M HEOPraHNYECKUX BellecTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopox — aseMeHT u mpocroe BemiecTBo. HaxoxkaeHue kuciopoja B Nmpupoje, GU3H4ecKre U XMMHUYECKHe CBOMCTBA
(peaxunu ropenus). Oxcunel. Ilpumenenne kucnopoaa. Croco0s! MOMyueHHs KUCIOpoa B 1a00paTopuy U MPOMBIIUICHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H —
aJUTOTPOITHAA MOAU(HUKAIINS KHCIOPOAa.

TemnoBoit dpPEKT XUMHUUECKON PEeaKIUH, TEPMOXUMHUICCKUAEC YpaBHEHUs, 9K30- W SHIOTEPMUUECKUE PEaKIMH. TOIUIMBO: YTONb M METaH. 3arps3HEHHE BO3IyXa,
yCHJICHUE TApHUKOBOTO 3(pdekra, pa3pyIieHre 030HOBOTO CIIOS.

BO)IOpO}l — 3JIEMCHT U MPOCTOEC BEIICCTBO. Haxoxnenue BOIOpOa B IpUpoac, (1)I/I3I/I'-ICCI(I/IC 1 XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUE, CITOCOOBI TOJIyUCHHUA. Kucnotsl u
COJIM.

MounsipHbIi 00BEM ra3oB. Pac4éThl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoiictsa BoAbl. Bona kak pactBoputens. PacTBophl. HachllleHHble U HEHACBILIEHHbIE pacTBOPbl. PacTBOpUMOCTH BellecTB B Boe. Maccosas 10Jis
BEIIECTBA B PacTBOpe. XUMHUECKHE CBOMCTBA BOAbl. OCHOBaHMs. Posb pacTBOPOB B IPUPOJE U B KHU3HU denoBeka. KpyroBopoT BoJibl B IpUpOJIE. 3arpsA3HEHNE IPUPOHBIX
BoJ. OxpaHa ¥ OUUCTKA IPUPOJHBIX BOJ.

Knaccudukanms Heopranmdeckux coequHeHuid. Oxcupapl. Kraccuduxanms okcuaoB: —coneoOpasyrolie (OCHOBHBIC, KHCIOTHbIE, aM(OTepHbIE) W
HeconeoOpasyrone. Homenknarypa okcnaoB. Pu3muecKue 1 XMMUYECKHE CBOWCTBA OKCHI0B. [lomydenue okcnaos.

OcHoBanus. Knaccuukanus oCHOBaHUWI: MIETOYM U HEPAaCTBOPUMbIE OCHOBaHMs. HomeHKaTtypa ocHoBaHMH. Du3nyeckre M XMMUYECKHE CBOMCTBA OCHOBAHHI.
ITonyuyenne ocHOBaHUM.

Kucnorel. Knaccudukanus xucnor. Homenknatypa kucinot. @uzndueckne 1 XUMUYECKUE CBONCTBA KUCIOT. Psir aktuBHOCTH MetamuioB H. H. bekerosa. [Tonyuenue
KHCIIOT.

Comn. Homenknatypa coseil. @uznueckne u XuMHueckue cBoicTna cojell. [lomyuenue comnei.
I'eHeTnyeckas cBsA3b MEX/y KJIACCAMU HEOPTaHMYECKUX COCTUHCHUH.
Xumuueckuii IKcnepumenn:

KaueCTBEHHOE OMPEJENICHHEe COJAEpIKaHUs KHCIOpOJa B BO3JAyXe, IOJydeHHe, COOMpaHWe, PACIO3HAaBaHME M H3y4deHHE CBOMCTB KHCIOpOJa, HaOIofeHHe
B3aUMOJICHCTBHS BEIIECTB C KHCIOPOAOM ¥ YCIOBHS BO3HHKHOBCHHUS U MPEKPAIlEeHNs TOpeHns (IoXkapa), 03HaKOMIIEHHE ¢ 00pasliaMi OKCHAOB M ONHCAHHUE HX CBOMCTB,
MoJIy4eHue, coOMpaHMe, PAclO3HABAHUE M M3ydeHHE CBOWCTB BOJOpojAa (TopeHue), B3auMmojeicTBHe Bojpopoaa ¢ okcujaoM Meau (II) (Bo3moxkHO HCHOIb30BaHME
BU/IEOMATEPHANOB), HaONIOAEeHHE O0pa3IoB BEIIECTB KOIMYECTBOM | MOIb, HCCIENOBAaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHOM pPacTBOPUMOCTBIO,
[IPUTOTOBJIEHHE PACTBOPOB C ONpPENENEHHON MaccOBOM o€l pacTBOPEHHOIO BELIECTBA, B3aUMOJAEHCTBHE BOAbI C METalaMd (HATpPUEM U KallblMeM) (BO3MOKHO
UCIIOJIb30BAHUE BUIEOMATEPUANIOB), UCCIEI0BaHIE 00PA3LI0B HEOPraHUUECKHUX BEIECTB PA3JINUHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS OKPACKU MHIUKATOPOB B PacTBOpax
KHCJIOT W Imernodeii, u3ydeHue B3ammozencTBusa okcupa meau (II) ¢ pactBopom cepHOM KHCIOTBI, KHCJIOT C METaUIAMM, PEAKIMil HEHTpaau3aluy, MONTyueHHE
HEpacTBOPUMBIX OCHOBaHMM, BBITECHEHHE OJHOTO MeTajjla JPYrMM U3 pacTBOpa COJM, pEIIEHHE SKCHEPUMEHTAIbHBIX 3ajJad 1o TeMme «Baxuellnne kmaccsl
HEOPraHUYECKUX COEIUHEHUI».



IMepuoanueckuii 3axkon u Iepuoanyeckasi cucrema xumuueckux 3jaeMmeHToB JI. U. MenaeneeBa. Ctpoenue aToMoB. XumMuieckasi cBsizb. OKHCIUTETBHO-
BOCCTAHOBHUTEJIbHbIE PeaKINU

[TepBble TOMBITKA KIaccH(PUKAMKM XUMUYECKUX 3JeMEeHTOB. [IoHSATHE O Ipymmax CXOTHBIX JJEMEHTOB (IICJIOYHBIE M IICIOYHO3EMEIbHBIC METaJUIbl, TaJOrCHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yIoT aM(pOTEpHBIC OKCHIIBI M THAPOKCHIBI.

[Mepuonanueckuii 3akon. [lepuoauueckas cucrema xumudeckux siaemenToB J[. Y. Menneneera. KoporkonepuoaHas u amuHHONEepruoaHas Gopmel [lepuoaunueckoit
cucTeMbl xumMudeckux eMeHToB Jl. . Menneneesa. [leprnonbl u rpymmbl. @u3ndecknil CMbICI OPSIKOBOTO HOMEpa, HOMEPOB IIEPHO/Ia U TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3otonsl. DnexTponsl. CTpoeHHe AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 37eMeHToB [lepuoanyeckoi
cuctemsl 1. . MenzaeneeBa. XapakTeprucTuKa XMMHUUECKOTO 3JIEMEHTA I10 ero nojioxeHuto B [lepuoaunueckoii cucreme J[. 1. Meneneena.

3aKOHOMCpHOCTI/I HU3MEHCHUA paanyCa aTOMOB XUMHUYCCKUX BJIEMCHTOB, MCTAJNIMYCCKUX U HEMCTAJIIIMICCKUX CBOMCTB 110 rpynmam 1 nepuojiam.

3nauenne [lepmommyeckoro 3akonHa u lleprogmyueckol CHUCTEMBI XUMHYECKHX OJJEMEHTOB JUIsl pa3BUTHS Hayku W npaktuku. J. WM. MenneneeB — yd€Hblii u
TpaKJaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (IoJIsipHAst ¥ HETIOJSIPHAS) CBSI3b. DIIEKTPOOTPHUIATEIEHOCTh XUMUYECKUX 3JIeMeHTOB. VloHHAs! CBSI3b.
Crenienb okucieHus. OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIE peakiiuu. [Iporecchl OKucaeHus 1 BoccTaHOBJICHUs. OKUCITUTENN U BOCCTAHOBUTEIH.
Xumuueckuii skcnepumenm:

M3y4YeHHe OO0pa3loB BELIECTB METAIJIOB M HEMETAIOB, B3aUMOJEHCTBHE THUAPOKCHIA IIMHKA C pPacTBOpaMHM KHUCJIOT M UIEJOYeH, MpPOBEJCHUE OIBITOB,
WJUTIOCTPUPYIOUINX TIPUMEPBI OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUK (TOPEHHE, PEaKIIUU Pa3I0KEeHHUs, COSTUHEHMS).

Mesxcnpeomemnoie ceasu

Peanmaum MEKIPEAMETHBIX CBsI3eH IIpyu U3y4YCHUU XUMUHU B 8 Kkmacce OCYHICCTBIIACTCA Y€PE3 UCIIOJIB30BAHNE KaK 06H.[I/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TakK 1
HOHFITI/Iﬁ, ABJIIFOIIUXCS CUCTCMHBIMU U OTACJIBHBIX TPEAMETOB €CTCCTBECHHO-HAYYHOI'O ITUKJIA.

OO01IUe ecTeCTBEHHO-HAYYHbBIC TTOHATHS: HAyYHBIA (haKT, TUIIOTE3a, TCOPHS, 3aKOH, aHAJIM3, CHHTE3, KIacCH(DHUKALNS, TIEPUOIUUHOCTD, HAOIOICHUE, DKCIICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHE, MOJICITb, SIBIICHUE.

Odus3uka: MaTepus, aTOM, JJEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, H30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, AJICKTPUUECKUN 3apsij, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, Ta3, GU3NYECKHE BEIIMYMHBI, SJIMHUIII H3MEPEHHUSI, KOCMOC, TUTaHEeThI, 3BE3/1b1, COTHIIE.

Buonorus: horocunTes, apixanue, buocdepa.

I'eorpadus: atmocdepa, Tuapocdepa, MUHEPAIH, TOPHBIE IIOPOIBI, TOJIE3HBIC HCKOIIAaeMbIe, TOITHBO, BOIHBIE PECYPCHI.



9 KIIACC

BemecTBo u xXumMHuueckas peaxkuus

ITepuonnueckuii 3akon. Ilepmoanueckas cucrema xumudeckux siemeHtoB JI. U. MenneneeBa. CtpoeHue aromoB. 3aKOHOMEPHOCTH B W3MEHEHHU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MTEPBBIX TPEX TIEPUOAOB, KaIWsI, KaJIbIUs U UX COCIMHEHUN B COOTBETCTBUU C TIOJIO’KEHUEM AJIEMEHTOB B [leprouieckoii cucteMe U CTPOCHHEM UX
aTOMOB.

CrpoeHHe BelecTBa: BUABl XUMHUYECKOW CBSI3U. THITBI KPUCTAIIMUECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUMA KPUCTAIIMYECKON PElIETKH W BUA
XUMHYECKON CBSI3H.

KH&CCHQ)I/IKEIL[I/IH 1 HOMCHKJIaTypa HCOPTaHUYCCKUX BCIICCTB. XuUMHYECKHE CBOHCTBA BCHICCTB, OTHOCAIINXCA K Pa3JIMYHBIM KilacCaM HEOPraHUYCCKUX COG,Z[I/IHeHI/If/’I,
TCHETUYCCKAs CBA3b HCOPTAaHNYICCKNX BEUICCTB.

Knaccudukanus XAMHIECKAX PEAKIUIT 110 Pa3TUYHBIM IIPH3HAKAM (I10 YHCITY H COCTaBY YYACTBYIOIINX B PEAKIMH BEIIECTB, IO TEILIOBOMY d(P(EKTy, TI0 H3MEHEHHIO
CTETCHEN OKUCICHUSI XUMHUYECKHUX JIEMEHTOB, 0 00PaTUMOCTH, 110 YYACTUIO KaTalu3aTopa). DK30- U 3HAOTEPMUUIECCKUE PEAKIINHU, TEPMOXUMHUUECKHIE YPABHEHHU.

[TonsTHE 0 CKOpOCTH XUMHYECKOH peakunu. [loHsTHE 00 0OpATUMBIX M HEOOPATUMBIX XMMUYECKUX peakuusax. [IoHsATHE 0 TOMOTEHHBIX U T'€TEePOTCHHBIX PEaKIHIX.
IonsTe o xatanuse. IToHATHE 0 XMMHUYECKOM paBHOBeCHH. DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKOH PEAKIIUH U MOJOKEHUE XMMUYECKOTO PABHOBECHS.

OKHCIIUTEILHO-BOCCTAHOBUTEIbLHBIE peaknuu, BHGKTpOHHLIﬁ OasaHC OKHCIUTEIHLHO-BOCCTAHOBUTEILHOM pCaKkuun. CocraBnenue ypaBHeHI/Iﬁ OKHCJINTCIIBHO-
BOCCTAaHOBUTCIIbHBIX pCaKL[I/Iﬁ C UCIIOJIb30BAHMEM METOZA 3JICKTPOHHOT'O Oayanca.

Teopus SIEKTPOTUTHYECKONW AMCCOLMALMU. DIEKTPOIUTHI U HEDJIEKTPOJUTHL. KaTHOHBI, aHMOHBI. MeXaHM3M TUCCOLMALIMK BEHIECTB C Pa3IMYHBIMU BUAAMU
XUMHYEeCKOM cBsizu. CTeneHb aucconuanuy. CUIbHBIE U CIIa0ble STEKTPOIUTHL.

Peakmm noHHOTO 0OMEHA. Y CIOBUSI MPOTEKAHUS PEaKInii HOHHOTO 0OMEHA, MTOJTHBIC U COKPAIEHHBIC HOHHBIC YPaBHCHMS peakiuii. CBOWCTBA KUCIIOT, OCHOBaHUH H
COJICH B CBETE MPEJICTABICHUH 00 AJIEKTPOIUTHYCCKON Jucconuanuu. KadecTBeHHbIe peakilii Ha HOHBI. [IoOHATHE O THAPOJIU3Ee COJICH.

Xumuueckuii skcnepumenm:

O3HaKOMJICHHE C MOJEISAMH KPHCTAJUTMYECKNX PEIIETOK HEOPraHMYECKHX BEIeCTB — METaJUIOB M HeMeTayuloB (rpadura M ajaMasza), CIOXKHBIX BEIIECTB (XJIopuaa
HaTpHsl), UCCIIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH PEakIMM OT BO3ACHCTBUS Pa3IUYHBIX (PAKTOPOB, UCCIECJOBAHHE AIICKTPOIPOBOJHOCTU PACTBOPOB BEIIECTB,
mpolecca JUCCOIMAIMK KHUCIOT, IeJoueil u conel (BO3MOJKHO HCIOJIB30BAaHHME BHIEO MAaTEPHasioB), MPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOIINX MPHU3HAKH MPOTEKAHUS
peakiii MOHHOTO OoOMeHa (0Opa3oBaHHE OCa/Ka, BBIJEICHHE Ta3a, 00pa3oBaHWE BOJBI), OMNBITOB, MIUIIOCTPUPYIOMINX HPUMEPHI OKHCIHTEILHO-BOCCTAaHOBHTEIBHBIX



peaK]_II/Iﬁ (I‘OpeHI/IC, pC€aKkun pas3IOKCHUA, COCZ[I/IHCHI/IH), pacCro3dHaBaHUC HCOPraHUYCCKHUX BCHIECTB C IMMOMOIIBIO KAa4YC€CTBCHHBIX peaxum‘i Ha WOHBbI, PCUICHHEC
OKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTanjbl 1 MX coeTUHEHUS

OO0mast XxapakTepucTHKa rajoreHoB. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTENEeHU okuciaeHus. CTpoeHue M (pU3NIEeCKUe CBOMCTBA MPOCTHIX BEIECTB —
rajioreHoB. XMMHYECKHE CBOWCTBA Ha NpuMepe xyopa (B3aMMOAEHCTBUE C MeTallylaMM, HeMeTalJlaMM, ILiesnodaMu). XiyopoBojopoJ. CosigHas KUCIIOTa, XUMHYECKHE
CBOICTBa, MOJIy4yeHHue, puMeHeHue. JelicTBre XJiopa 1 XJIOPOBOIOPO/Ia Ha OPraHU3M YeoBeKa. BaxkHel e XJI0publ U X HaXOKICHHUE B TIPUPOJIE.

O0mas xapakTepucTHka 31eMeHTOB VIA-rpynmnbsl. OcCOOCHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u (pU3HIecKre CBOMCTBA MPOCTHIX
BEIIIECTB — KUCIIOPOJa M Cephbl. AJUIOTPOIHBIE MOAWGDHUKAIIMN KHCIOPOJA U CEepbl. XMMUYECKHUE CBOWUCTBA cepbl. CepoBOOPO, CTPOCHHUE, (PH3MUYCCKHE M XUMHUYCCKHE
cBoifctBa. OKCHIIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKcHI0B. CepHas KHCIOTa, (pU3MUECcKue N XMMHUYECKHe CBOMCTBA (00Immne Kak NMpeAcTaBUTEeNs Kilacca KUCIOT U
cnenuduueckue). XUMUUYECKUE PEaKIHUH, JIeXKallle B OCHOBE MPOMBIIUIEHHOTO croco0a MOJydyeHUs: CepHOM KucnoThl. llpumeHenue cepHoil kucinotsl. Conu cepHon
KHCJIOTBI, KAYECTBCHHAS PEaKIHsl Ha cynbdar-noH. Haxoxxaenue cepsl u € coenHEeHui B mpupoae. XMMHUUECKOE 3arpsI3HEHNE OKPYKAIOLIeH Cpeibl COSAMHCHUSIMH CEPBI
(KHCIIOTHBIE TOKH, 3aTPA3HEHNE BO3/LyXa H BOZOEMOB), CIIOCOOBI €0 IIPEI0TBPAICHNUS.

OOmast xapakTepucTuka »1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHH OKHCICeHHS. A30T, PacIpOCTpaHEHHE B HPHPOJE,
¢usnueckue 1 xumuueckue coiicta. Kpyrosopor a3ora B mpupojae. AMMHUaK, ero (pU3nuecKue U XUMHUECKHE CBOMCTBA, MoyueHHue U npuMeHenue. Coau aMMOHUS, UX
CI)I/ISI/I‘ICCKI/IG U XUMHYCCKHE CBOﬁCTBa, IPUMCHCHUC. KauectBennas peakuus Ha MOHBI aMMOHMUA. A3zoTHas KHCJIOTAa, eé MoJIy4dyeHue, (I)I/ISI/IIICCKI/IG 1 XMMHYECKHEC CBOMCTBA
(oOmme kak IpeACTaBUTENs Kiacca KUCIOT M crenu¢pudeckne). lcrmonap3oBaHne HATPATOB M COJICH aMMOHHSA B KauecTBE MHHEPAIbHBIX yAOOpeHHi. XuMHYeckoe
3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl COCAMHEHUSIMU a30Ta (KUCIOTHBIE I0KAM, 3arPsI3HEHUE BO3yXa, HOUYBbI U BOA0EMOB). Docdop, annoTponHsle Moaudukanuu docdopa,
¢usnueckne n xumuueckue cBoicTBa. Oxcun ¢ocdopa (V) u gocdopHas KuciaoTa, GU3NUECKHE U XUMHUCCKHE CBOUCTBA, MomyueHue. Mcmonb3oBanue ¢ochaToB B
Ka4yecTBE MUHEPAIBHBIX yI00pEHUH.

OOmrast xapakTepucTuKa 31eMeHTOB [VA-Tpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIC CTEICHH OKHCICHUS. YTIEpOJ, aUIOTPOIHBIC MOIM(DHUKAIIIH,
pacnpocTpaHeHne B MpUpoJe, PU3NYECKHe M XMMHUYecKkue cBoicTBa. Ayncopouns. KpyroBopot yriepona B npupoge. Okcuasl yriaeposa, nx Gu3H4ecKue U XMMHYECKHe
CBOHCTBA, JICHiCTBHE Ha >KUBBIC OPraHU3MBI, MOJYUYECHHE U NPHUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMBI, CBsA3aHHbIE ¢ OKcuaoM yriepona (IV), rumoresa riodanbsHOrO
MOTETUICHNS KIIMMAaTa, ITAPHUKOBEIN d(PPEKT. YTOoIbHAs KHCIO0Ta U €€ CONH, NX (PU3NIecKue 1 XUMHIECKHE CBOICTBA, MTOJyYeHHE U TpruMeHeHne. KadecTBeHHas peakuus Ha
kapOoHaT-uoHbl. Mcnosabp3zoBaHue KapOOHATOB B OBITY, MEIULIUHE, IPOMBIIICHHOCTH U CEJIbCKOM XO3sHCTBE.

IlepBoHauanbHble MOHATHA 00 OPraHMUYECKHUX BEIIECTBAX KAK O COEAMHEHUSX yriepoja (MeTaH, 3TaH, 3TUIIEH, alleTUIICH, 3TaHOJ, IIIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpuposaHbBIe UCTOUHHUKH YTICBOAOPOIOB (yrojb, MPUPOAHBIN ra3, He(Th), MPOAYKTHI MX MHepepaboTku (OCH3MH), UX pOJb B OBITY M HPOMBIIUICHHOCTH. [loHsTHE O
OMOJTOTHUECKN BXKHBIX BEIIECTBAX: )KUPaX, OEIKaX, YIIeBOJaX — M UX POJH B KU3HHU YeToBeka. MaTepranbHOe eANHCTBO OPTraHMYECKUX W HEOPTaHUUECKHUX COeTMHEHNI.

Kpemuuii, ero ¢puznyeckie 1 XAMUYECKHE CBOUCTBA, MoTydeHHe U npuMeHeHne. CoeTMHeHus KpeMHHMs B ipupoje. O0mmue npeacraBieHus 00 okcuae kpeMuus (IV)
1 KpeMHHeBOI kucioTe. CHIMKATBI, X HCIOIB30BaHHE B OBITY, B HMPOMBIIUICHHOCTH. BakHeWIINe cTpouTelbHbIE MaTepHalbl: KepaMHKa, CTEKIO, LEMEHT, OeTOH,
xene300eToH. [IpobiaeMbl 6e30macHOro UCMOIb30BAHHUS CTPOUTEIBHBIX MATEPHATIOB B IOBCEJHEBHON JKU3HH.

Xumuueckuii IKCcnepumenm:



u3yueHre 00pa3loB HEOPTaHMYECKUX BEUICCTB, CBOMCTB COJISIHOW KHCIIOTHI, IPOBEICHHE KAUeCTBCHHBIX PEAKLIUil Ha XJIOPHI-HOHBI M HAOJIOICHHE MPU3HAKOB UX
MIPOTEKAHHUsI, OIBITBI, OTPAXKAIOIINE (U3NICCKAE U XMMUYCCKUE CBOWCTBA TaJOTCHOB U MX COCIUHEHHH (BO3MOYKHO HCIIOIb30BAHHE BHICOMATEPHATIOB), O3HAKOMIICHUE C
o0pa3iaMu XJIOpUI0B (TAIOTeHUIOB), O3HAKOMIICHHE ¢ oOpasnamu cepbl U €€ COeIMHEHHMSIMHU (BO3MOXHO HCIIOJIB30BaHUE BUJICOMATEPHAJIOB), HAOJIOJIEHHE IMpoliecca
o0yTITUBaHUS caxapa IMoJ| AeHCTBHEM KOHIECHTPHPOBAHHOM CEPHOM KMCIOTHI, H3YUCHUE XUMHUCCKUX CBOHCTB pa30aBICHHON CEpHON KUCIIOTHI, IPOBEICHHE KAYeCTBCHHON
peakiuu Ha cynb(ar-uOH W HaAOIIOJeHHE MpHU3HaKa e TMPOTEeKaHWs, O3HAKOMJICHHE C (PU3MUECKMMH CBOWCTBaAMH a3oTa, (ocopa MU HX COCAMHEHUH (BO3MOKHO
HCTIONIF30BAHNE BHACOMATEPHAIIOB), 00pa3iaMy a30THBIX B (OCHOPHBIX YI0OpEHHH, MoTydeHne, cOONpanue, paclio3HaBaHNue U N3yUCHHE CBOMCTB aMMHAKa, IPOBE/ICHHE
Ka4eCTBCHHBIX PEAaKIUi Ha MOH aMMOHUS W (ochaT-uOH M W3ydCHUE NPH3HAKOB HX MPOTCKAHUS, B3aUMOICHUCTBHE KOHIICHTPUPOBAHHOW a30THON KHUCIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPHAJIOB), N3y4eHHE MOJIelell KpHUCTAUIMYECKHX PEemETOK ajMasa, rpadura, QysuiepeHa, 03HaKOMIIEHHE C IPOIECCOM aJcopOLn
PAcTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIUIEM W YCTPOMCTBOM IPOTHBOTasa, MOJydeHHE, COOMpaHHWE, pAacCliO3HABAaHME WM HM3YYCHHE CBOMCTB YIJIEKHUCIIOTO rasa,
MIPOBEICHNE KAaUeCTBCHHBIX PeaKnii Ha KapOOHAT W CHITMKAT-HOHBI U M3YUCHUE NMPU3HAKOB MX IIPOTEKAHMUs, O3HAKOMIICHUE C MTPOIYKINEH CHIMKATHON IPOMBIIIIICHHOCTH,
pelIeHHe KCIICPUMEHTAIBHBIX 3a/1a4 110 TeMe «BarkHelIne HeMeTaIbl U UX COCITUHECHU.

MeTaJiibl M UX COeTMHEHUS

OO0mras XxapakTepucTHKa XUMUYECKHUX DIIEMEHTOB — METAJUIOB HA OCHOBaHHMHU X NoJoxeHus B [lepuonudeckoil cucreme xumudeckunx snemeHToB /1. 1. Menneneesa
u crpoenuss aromoB. CTpoeHHe MeTaioB. MeTramnyeckas CBsS3b M METATUYECKash KPUCTAIHYECKass peméTka. DIEKTPOXUMHUYECKUN psJl HANPSDKEHWH METaslioB.
dusnyeckrue ¥ XMMHYECKHE CBOMCTBA MeTaioB. O0IIUe crocoObl MoydeHus: MeTaioB. [IOHATHE 0 KOPPO3UH METAJIJIOB, OCHOBHBIC CITOCOOBI 3alIUTHl HX OT KOPPO3UH.
CraBbl (cTanb, 4yTyH, JIOPATIOMUHAN, OpPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIIIEHHOCTH.

[lenounble Meramisl: nosoxenue B Ilepuonmdeckoil cucreMe xumudeckux vieMeHToB [I. 1. MenneneeBa, CTpOEHHUE UX aTOMOB, HAX0XIEHHE B IPUPOJE.
@uznueckne n XMMHUYECKNE CBOMCTBA (Ha puMepe HaTpust U Kanns). OKCHIIBI ¥ THAPOKCUABI HATPHUS U Kanus. [I[prMeHeHne menouHbIX MEeTauIoOB U HX COeANHEHHH.

[[emouno3eMenbpHBIE METAUIBI MAarHWA M KanblWii: mojoxkeHne B [lepmonnyeckoit cucreme xmmudeckux snemeHToB J[. M. MenpaeneeBa, cTpoeHne MX aToMmoB,
HaxoXJeHHe B mpupojae. Pusnyeckne ¥ XMMAYECKHE CBOWCTBA MArHus M KajblMsi. BaxHelimne coelWHEHHS Kanblus (OKCHJ, THAPOKCHI, coin). JKECTKOCTh BOJBI U
CIOCOOBI €€ yCTpaHeHHUS.

AmoMmuHuii: nonoxenue B Ilepuoanueckoit cucreme xummueckux siemeHtoB JI. WM. MenzaeneeBa, cTpoeHue aroma, HaXxoKJeHHUE B mpupone. Duznyeckue u
XMMUYECKHE CBOWCTBA aIFOMHIHNS. AM(POTEpHBIC CBOWCTBA OKCHAA M THIPOKCHA ATIOMUHHS.

Kenezo: monmoxxenne B [lepnoanueckoii cucteme xumudeckux aneMeHToB JI. M. MenzaeneeBa, cTpoeHne aToMa, HaxoXKAeHHE B Ipupoie. Puzndeckrne 1 XUMUIECKHe
cBoiicTBa xxene3a. Okcuabl, rTAPOKcU bl U conu xxenesa (I1) u xenesa (I1I), ux coctas, cBOMCTBA U MOJTy4YEHHE.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJICHHE C O0pasllaMd META/UIOB M CIUIAaBOB, MX (DM3MYECKHMMH CBOWCTBAMH, HM3YYCHHE PE3yJbTATOB KOPPO3MHM METaNIOB (BO3SMOXKHO HCIOJIh30BAHHE
BHJICOMATEPHAIIOB), 0OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA KAIBIUSA M HATPHUS C BOJOW (BO3MOXKHO HCITOJB30BaHHE BUICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB KECTKOM
BOJIbI, TIPOIIECCA TOPEHUS XKeje3a B KUCIOPo/ie (BO3MOKHO HCIIOIh30BAHUE BUACOMATEPHAIIOB), IPU3HAKOB ITPOTEKAHMS KAYECTBEHHBIX PEAKIIUN HA MOHBI: MarHUsl, KaJbIUs,
ANMIOMHHUS, [TMHKA, xene3a (1) m xenesa (II1), menu (II), HabmroAeHWE W ONMHMCAHWE MPOIECCOB OKPAIIUBAHMS TUIAMEHH MOHAMH HATpHS, Kalusg M Kaldblus (BO3MOKHO



HCIIOJIb30BAHNE BUICOMATEPHUATIOB), UCCIIC0BaHUE aM(pOTEPHBIX CBOWCTB THMAPOKCHIA ATFOMHHHUSA M THIPOKCHIA IIMHKA, PEIICHHE SKCIECPUMEHTAIBHBIX 3a]ad M0 TeMe
«Baxknelne MeTanibl U UX COEIUHEHUS.

XHMHUSI U OKPYKAIOLIAS cpeaa

BermecTBa 1 MaTepuaisl B TOBCEIHEBHOMN JKU3HH YelloBeKa. be3omacHoe NCnoIp30BaHNE BENIECTB M XMMUYECKUX peakiuii B ObITy. [lepBas moMOIIb Ipy XUMUIECKUX
0’KOrax MU OTPABJICHUAX.

XUMHUECKOe 3arps3HEHHE OKPYXKAIoIIeH cpelpl (MpejienbHas JOIMycTUMas KOHIeHTpanus BemiecTB, naiee — IIJIK). Poib XuMHH B pelIEHHH SKOJIOTHYECKUX
mnpobiiem.

Xumuueckuii IKcnepumenm:
u3y4yeHne o0pas3loB MaTepHAaIoB (CTEKIIO, CIIIIABbI METAIIOB, ITOJIMMEPHbBIC MAaTEPUAIbI).
Mescnpeomemnuie ceazu

Peanmaunﬂ MEKNPEAMETHBIX CBsI3eH Ipyu U3y4€HUU XUMUHU B 9 xmacce OCYHICCTBIIACTCS Y€PE3 UCIOJIB30BAHUE KaK 06H_[I/IX €CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK "
HOHHTI/Iﬁ, ABJIAIOMIUXCA CUCTEMHBIMHU JIJI OTACIIBHBIX MPEAMETOB €CTCCTBECHHO-HAYYHOT'O ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbIC TOHSTHSI: HAyYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIM3, CHHTE3, KlacCH(DHUKALNS, TIEPUOIUUYHOCTD, HAOIOICHHE, DKCIICPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEITb, SIBIICHUE, ITAPHUKOBBIN 3P(PEKT, TEXHOJIOTHS, MATEPHAIIBI.

®dusrka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOTbI, PAJINOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKHIA 3apsiJi, TPOBOIHUKH, MOJIYIPOBOIHHUKH,
JIDIIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHoe COCTOSHUE BEIECTBA, T'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIUIMYECKAs PEIIETKA, CIUIaBbI, (PH3HMUEcCKue
BEIIMYNHBI, €IMHUIIBI U3MEPEHHsI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE31b1, CoHIIE.

Buonorus: porocunTes, apIxanue, onocdepa, IKOCUCTEMa, MUHEPATIbHBIC YA0OPEHHS, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATEIIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE IIOPOIBI, TOJE3HBIC HCKOIAeMbIe, TOILTHBO, BOIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS TPOT'PAMMBI IO XUMHUHN HA YPOBHE OCHOBHOI'O OBIIHEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI



JIn4HOCTHBIE PE3YIbTAaTbl OCBOCHUS MPOrpaMMbl OCHOBHOI'O O6H.Iel"0 06pa3013aHI/m JOCTHUI'al0TCA B XOAC O6y‘-IeHI/I${ XUMHHU B €JUHCTBC yqe6H0171 U BOCIIUTATEIbHOMU
ACATCIIBHOCTU B COOTBETCTBUHM C TPAJUIIMOHHLIMU pOCCHfICKPIMPI COLMOKYJIbTYPHBIMU U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMHU, NPUHATHIMU B O6HI€CTBG IpaBujIaMu U
HOpMaMHM IMOBECACHUA U CHOCO6CTBYIOT mporeccaM CaMOITO3HaHUs, CaMOPa3BUTHA U COLTUATIN3 AN 06y‘laIOH.II/IXCH.

JIm9HOCTHBIE PE3yIBTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMON ITO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMPEHHE OIBITa
JEeSTETbHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpHOTHYECKOT0 BOCIIMTAHUSA:

LIEHHOCTHOI'O OTHOLIEHMsA K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAay4YHOMY HACIEIUIO, IIOHMMAHUS 3HAYEHUS XUMHYECKOM HAyKM B >KM3HU
COBPEMEHHOTO OOINECTBa, CIIOCOOHOCTH BJIAJCTh JOCTOBEPHOM HH(pOpMAIMEH O TEpeOBBIX TOCTIKCHHSAX U OTKPBITHUSX MHPOBOM M OTCUCCTBCHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTPOHWCTBE MUpa 1 00IIeCTBa;

2) rpa/aaHCcKOT0 BOCIIMTAHMS:

OpEeACTaBJICHUA O COLMAJIBHBIX HOPpMax W IMpaBUJIaX MEKIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE, KOMMYHHKaTHBHOf/'I KOMIICTCHTHOCTH B O6H_ICCTB6HHO HOHCSHOﬁ,
y‘IC6HOI/ICCHeI[OBaTeHLCKOI>‘I, TBOp'—ICCKOfI n JApyrux BUAaAX ACATCIbHOCTU, TOTOBHOCTU K pa3H006pa3H0171 COBMECTHOM JIeSITeIbHOCTH Ipyu BbITOJIHECHUU y'-le6HI)IX,
TIO3HAaBATCIBbHBIX 3a4a4, BBIIIOJJHCHUN XUMHUYCCKHUX SKCIIEPUMEHTOB, CO3IaHUN yqe6HHx MPOCKTOB, CTPCMJICHUSA K B3aUMOIIOHUMAHNWIO U B3aUMOIIOMOIIN B IPOIICCCE ATOU
y‘{e6H01‘/'1 NEATEIIbHOCTU, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U MNOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C MO3WIHN HPABCTBCHHBLIX W IMPABOBBIX HOPM C y‘IéTOM OCO3HaHusA
MOCJIeICTBUI IMMOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 NO3HAHHSI:

MHUPOBO33PEHYECKHE MTPEJICTABICHUS O BEIIECTBE M XUMHUECKOU PeaKIK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINE OCHOBY JJIst
MTOHUMAaHUS CYIIHOCTH HAayYHOH KapTHHBI MHpPA, MPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3sBUTHS HMPUPOJBI, B3AUMOCBS3SIX UEJIOBEKA C MPHUPOTHOI Cpenoi, o
POJIM XMMUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEIA;

[I03HABATEIbHbIC MOTHUBBI, HAIMPABICHHBIC HA MONYyYEHHE HOBBIX 3HAHUU 10 XUMHH, HEOOXOAUMBIE sl OOBSICHEHMs HAOIIOJAaeMbIX IPOLECCOB M sBIECHUI,
MIO03HABATEIbHOM, HMHOOPMALIMOHHON U YHUTATENbCKOW KyJIbTYphl, B TOM UYHCJIC HABBIKOB CaMOCTOSTECIBHOM PabOTHI ¢ y4eOHBIMM TEKCTAaMM, CIIPABOYHON JIUTEPaTypoil,
JOCTYITHBIMU TeXHHYECKUMHU CPEACTBAMHU MH()OPMAIIOHHBIX TEXHOIOTHIA;

HHTEepeC K OOyYCHMIO W TO3HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CaMO0Opa30BaHMIO, MPOCKTHONH M HCCIEIOBATEIbCKON MESITENbHOCTH, K
0CO3HAaHHOMY BbIOOpPY HAaIPaBICHHOCTH U YPOBHS 00y4YeHHs B JalibHEHIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHHUE L[EHHOCTH XHM3HU, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 3A0POBBII 00pa3 »KU3HU, OCO3HAHUE IOCIEACTBUI U HempusTHe
BPEHBIX NPUBBIYEK (YIOTPEOICHHS aNKOT0JIsl, HAPKOTHKOB, KypeHHUs ), HCOOXOMMOCTH COOTIOICHHS MTPAaBMUII OE30MaCHOCTH P 0OPANIeHUH ¢ XUMUIECKUMHE BELICCTBAMU
B OBITY U peasbHON JKU3HN;



5) TpyaoBOro BOCIIUTAHMS:

HHTEpEC K MPAKTUUYECKOMY U3Y4YEHHUIO npodeccuil u TpyAa pa3IudHOro poja, yBaXKeHUE K TPYAy U pe3ysbTaTaM TPYHOBOI JEATelbHOCTH, B TOM UHCIE HA OCHOBE
NPUMCHEHHS TPEAMCTHBIX 3HAHUHM MO XUMHH, OCO3HAHHBINH BHIOOp MHAMBUAYATBHOM TPACKTOPUH IPOAOLKEHHS 00pa3oBaHUS C YYETOM JMYHOCTHBIX HMHTEPECOB U
CTIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCHENIHOW MpohecCHOHANBEHON NESITeNbHOCTH M Pa3BUTHI HEOOXOMMMBIX YMEHHH, TOTOBHOCTH
aJlalTHPOBATHCS B IPO(ECCHOHABHON Cpele;

6) DKOJIOrH4YeCKOIr0 BOCIIUTAHHUS

9KOJIOTMYECKU LEJIeCO00pa3HOE OTHOUICHHE K NPUPOJE KAaK HCTOUHHUKY XHM3HM Ha 3eMile, OCHOBE €¢ CyIIECTBOBAHUS, MOHMMAHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHOro 00pasza >XM3HM, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MUYECKOMY U MCHXHUYECKOMY 3/I0POBBIO, OCO3HAHHE IEHHOCTH COONIONCHUS MpPaBHII
©e30macHOro MOBeAEHHMS MpH paboTe ¢ BEIIECTBAMH, a TAKKEe B CHTYalNsIX, yTPOXKAOIMINX 3/I0POBBIO U KHU3HU JTIOJCH;

CITOCOOHOCTH MNPUMCHSATDH 3HAHUA, [TOJTYy9aCMbIC ITPU U3YUCHUHN XUMHU, JJI1 PCHICHUS 3a1a4, CBA3aHHBIX C Oprmanmeﬁ HpPIpOZ[HOfI Cpe,[[OfI, JJIs1 TIOBBIIICHUSA YPOBHSA
JKOJIOTUYECKOMN KYJIbTYpbl, OCO3HAHUA r100aJIbHOTO XapakTepa SKOJIOrMYCCKUX np06neM u HyTCﬁ X pelIeHus MoCpeaACTBOM METOAOB XMMUH, SKOJOTHUYECKOT'O MBIIIJICHU S,
YMEHU PYKOBOJCTBOBATHCA UM B HO3H3B3TCJ’IBHOI71, KOMMYHHKaTHBHOﬁ 1 COLIMATbHOM IIpaKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpeIMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYMMBIE U (DOPMUPOBAHUS MUPOBO33PEHHS OOIICHAYyUYHbIe TIOHATHS (3aKOH, TEOPHs, MPUHIUI, THIIOTE3a,
(bakT, cucrema, MpoIECC, SKCIEPUMEHT M JPYTOe.), KOTOPhIE MCHOIB3YKTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMeTax W TO3BOJISIOT Ha OCHOBE 3HAHWH M3 ITHX
peaMeToB (OpMHUPOBATH MPEACTABICHHE O IICIOCTHOM HAaydyHOH KapTHHE MHpa, W yHUBEpCAlbHBIC Y4YeOHBIC NeHcTBHS (TI03HABAaTENBHBIC, KOMMYHHKATHBHBIC,
peryJaTUBHBIC), KOTOpBIE 00ecrednBaoT (HOPMUPOBAHNE TOTOBHOCTH K CAMOCTOATEIBHOMY TUIAHUPOBAHHIO U OCYILECTBICHUIO YUeOHOM JAesITeIbHOCTH.

IMo3naBaTeJbHbIE YHHBEPCAIbHbBIE YUeOHBIE JIeiiCTBUS
ba3oBble Jlornueckue geiicTBUA:

YMEHU HUCIIOJIb30BaTh HpI/IéMBI JIOTUYECKOI'0 MBILNIJICHUA TTPHU OCBOCHUHN 3HAHUM: PpacKpbIBaTb CMBICIT XUMHUYECKUX TMOHSATUI (BLII[GJ'ISITB X XapaKTCPHbIC MMPU3HAKU,
yCTaHaBJIMBAaTh B3aMMOCBA3b C JAPYTUMHU HOHHTI/ISIMI/I), HCIIOJIBb30BaTh IOHATHUA IJIA 00BSICHCHUS OTACIBbHBIX (1)3KTOB nu HBJ’ICHHﬁ, BI:I6I/IpaTI> OCHOBAHHUA U KPUTCPUU IJIA
KJ'IaCCI/I(i)I/IKaLII/H/I XUMHYCCKHX BCHICCTB M XHUMHYCCKHX peaKuHﬁ, YCTaHaBJIMBATh NPHUYUHHO-CJICIACTBCHHBIC CBA3U MCEKIY 00BEKTAMH N3y4YCHUA, CTPOUTH JIOTUYCCKUEC
PacCyKJACHUA (I/IHZ[yKTI/IBHLIe, ACAYKTHUBHBIC, I10 aHa.]'IOFI/II/I), JA€J1aTb BBIBOJBI U 3aKIHOYCHUS,



yMEHHE IMPUMEHSATh B MPOLIECCE IMO3HAHUS MOHATHs (IIPEMETHbIE M METAlpeiMETHbIE), CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, MCHOJb3yeMble B XHMUHU,
peoOpa3oBBIBATh HIMPOKO MPUMEHSIEMbIE B XUMUU MOJCTBHBIC MTPECTABICHH — XUMHUCCKUN 3HAK (CUMBOJI AJIEMEHTA), XUMHUECKast (popMyNa U ypaBHEHHE XMMUYECKON
peaKnny — MpH PEeIIeHNH YIeOHO-TT03HABATENBHBIX 3aa4, ¢ YIETOM 3THX MOJCIBHBIX MTPEICTABICHUN BEISBISATE U XapakTePH30BaTh CYIICCTBEHHBIC MTPU3HAKH M3YIaeMBIX
00BEKTOB — XMMHUYECKHUX BELIECTB U XUMHUYECKUX PEAKLUH, BHIABIATH 00LIMe 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBSI3M U IPOTHBOPEYHS B M3y4YaeMBbIX Ipolieccax
U SIBJICHUSIX.

bazoBble ucciieioBaTelbcKue AeCTBUA:

YMEHHUE HCIIOJb30BaTh IMOCTABJICHHBIC BOIIPOCHI B KAaYCCTBC MHCTPYMCHTA IMO3HAHUA, a TAKKEC B Ka4€CTBE OCHOBBI [JId (I)OpMI/IpOBaHI/ISI TUTIOTE3bI MO MPOBEPKE
TIPaBUJIBHOCTH BBICKA3bIBACMBIX Cy)K,Z[CHHfI;

prOOPETEHNE OIBITA TI0 TUIAHUPOBAHHIO, OPTAHU3ALNHI M TPOBEACHUIO YICHHUECKUX IKCIIEPUMEHTOB, YMEHUE HAOIIONATh 32 XOJIOM IIPOIIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro Pe3yibTat, POPMYIUPOBATH 00OOIIEHHUS U BHIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOIO OIBITA, UCCIIEI0BAHNUS, COCTABIATE OTUYET O MPOAEIaHHOM padoTe.

Padora ¢ undpopmaumeii:

YMEHHUE BBIOMPATh, aHATM3UPOBATH U UHTEPIPETUPOBATH HH(MOPMALIUIO PA3IUYHBIX BUIOB U (DOPM IMPEACTABICHHS, TOJYyIaeMYIO M3 Pa3HbIX UCTOYHUKOB (HAYYHO-
MOMyJISIPHAs JINTEPATypa XHUMUYECKOTO COICPIKAaHUsI, CIPABOYHBIC MMOCOOMs, pecypchl VHTEpHETa), KPUTHYCCKH OICHHBATH MPOTHBOPEUMBYI0 W HEJOCTOBEPHYIO
“H(DOPMAITHIO;

YMEHUE NPUMECHATH PA3JIMYHBIC METO/IbI U 3aIIPOCHI IIPU ITOUCKE 1 OT60pC I/IH(I)OpMaI_II/II/I 1 COOTBCTCTBYIOIIUX HAaHHBIX, H606XOI[I/IMLIX JJIA BBITIOJTHCHH A y‘IC6HBIX u
IIO3HABaTCJIbHbIX 3aJa4 onpez[enéHHoro THIIA, npno6peTeHHe OIIbITa B 00JIACTH HMCIIOJIb30BaHUS I/IHQ)OpMaHI/IOHHO—KOMMyHI/IKaTI/IBHI)IX TeXHOJ’[OFHﬁ, OBJIAACHUC KyJ'ILTypOfI
AKTUBHOI'O MCIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM, CAMOCTOATEIILHO BI:I6I/IpaTB ONITUMAJIbHYIO q)OpMy MpeaACTaBJICHUA I/IH(bOpMaL[I/II/I 1 WJUTIOCTPUPOBATH PEHIaCMBbIC
3ala4Mi HECCJIOKHBIMU CXEMaMH, IuarpaMMamMu, IpyruMu (I)OpMaMI/I l"pa(bI/IKI/I n ux KOM6I/IHaHI/I5[MI/I;

YMEHHE HCIIOJIb30BaTh M aHAIM3MPOBATh B Tpollecce Y4eOHOW M HCCIIEIOBATENBCKON JIEATENHOCTH WH()OPMAIUIO O BIMSHUM TPOMBIIIJICHHOCTH, CEIhCKOTO
XO035UCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAOIIEH IPUPOJTHON CPEIbI.

KoMMmyHHKaTHBHbBIE YHUBepcaabHble yueOHbIe AeiicTBUA:

YMEHUSI 33]1aBaTh BOTIPOCHI (B XOe uanora u (WiK) JUCKYCCHH) MO CYIIECTBY 00Cyk1aeMO# TeMbl, JOPMYIIMPOBATH CBOU MPEJIJIOKEHUSI OTHOCUTEIILHO BBITIOTHEHHSI
MPeAJI0KEHHOM 3a/1a4uu;

YMEHHUS MPEJICTABIATh MOJyUYeHHBIE PE3YJIbTAThI IIO3HABATEIILHON JISTEILHOCTH B YCTHBIX U MUCHbMEHHBIX TEKCTAX; JEJIaTh MPE3CHTAIMIO PE3YJIbTATOB BBITOJHCHHS
XMMHYECKOT0 dKCIIEpUMEHTa (JIAOOpaTOPHOTO OIBITA, JTAOOPATOPHOU PaOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, yU4eOHOTO ITPOCKTA);



YMEHHS y4eOHOT0 COTPYHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM ITO3HABATEIILHON M UCCIIEI0BATEIBCKON IS TEILHOCTH MPH PELIEHHN BO3HUKAIONIHUX MPoOJIeM Ha
OCHOBE y4éTa OOILIMX MHTEPECOB M COTVIACOBAHMS MO3UIMH (00CYKAEHUs, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIUS COBMECTHBIX ACHCTBUH, OMpeeeHIe
KPHUTEPHEB T10 OLICHKE Ka4eCTBA BBITOTHEHHON! pabOThI U APyTHE).

Pel"yJ’[ﬂTl/lBHLle YHuBepcajibHbIC y'-leﬁHl)le lIeﬁCTBHﬂ:

YMEHHE CaMOCTOATCIIBHO ONPECACIATE HEIN JACATCIBHOCTH, IUNIaHUPOBATH, OCYHICCTBJIATH, KOHTPOJHUPOBATHL U IIPU H€06XO,ZlI/IMOCTI/I KOPPECKTUPOBATHL CBOIO
ACATCIIBHOCTD, BLI6I/IpaTL Hauboee 3(1)(1)6KTI/IBHLIC CITOCOOBI peuicHusA y‘-Ie6HLIX W TO3HABATCJIbHBIX 3aa4d, CaMOCTOATCIbHO COCTABJIATH MWW KOPPEKTHUPOBATH
HpeI[J'IO)KCHHLIﬁ AJITOPUTM JiecTBUi IpU BBIIIOJHCHUN 3aJlaHui ¢ y'-IéTOM MOJIYYCHUST HOBBIX 3HAHUH 00 N3y4aeMbIX 00BEKTaX — BCHICCTBAX M PCAKIUAX, OLCHUBATDH
COOTBCTCTBHE MOJIYUCHHOTO pE3yJibTaTa 3asBJICHHOU e, yMCHHUC UCIIOJIb30BATh U aHAJIM3UPOBATH KOHTEKCTEI, IPE/jIaracMbIC B yCJIOBUU 3a)1aHm“4.

NPEAMETHBIE PE3YJBbBTATBI

B cocrtaBe mpenMeTHBIX pe3ylbTaTOB IO OCBOCHHIO 0053aTEIBHOTO COJEpXKAaHUSA, YCTAaHOBIEHHOTO JaHHOW (eaepaibHON pabodeil MporpaMMOM, BBIJIEISAIOT:
OCBOEHHBIE 00YYArOIIUMUCS HAYYHbIC 3HAHWS, YMEHHS M CIIOCOOBI JIEHCTBUM, crieruduyuecKue Uit MPeIMETHONH 00IacTi « XUMHUs», BUJIBI IEATSILHOCTH TI0 MOIYYSHHIO
HOBOT'O 3HAHUSI, €r0 MHTEPIPETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYAIUSIX.

K xoniy oOyuenus B 8 kiacce mpeMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CQOPMHPOBAHHOCTD Y O0YJAIOIINXCS YMEHH:

pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHUX IOHATHM: aToOM, MOJIEKYJa, XMMUYECKMH 3JIEMEHT, MPOCTOE BELIECTBO, CJOXKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAs), BAICHTHOCTb, OTHOCUTEIbHASL AaTOMHAsI M MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASl Macca, MaccoBasi JI0I1 XUMUYIECKOro 3JIEMEHTa B
COCIMHEHNH, MOJISIPHBI 00BEM, OKCHJ, KHUCIIOTA, OCHOBAHHE, COJIb, 3JICKTPOOTPHUIATEIBHOCT, CTEIICHb OKHCICHUS, XMMUYECKas PeakIys, KIaCCH(PUKAILUSI peaKIHii:
peaKknuu COSNMHCHUS, PEaKIUU PA3I0KEHHs, PEaKIUH 3aMEIICHIs, Peakluu oOMEeHa, dK30- M DHIOTCPMHUYCCKHE PEaKIHH, TCIUIOBOH A(PQEKT peakiuw, sapo aToma,
9JNIEKTPOHHBINA CJIOH aroma, aTOMHas OpOuTallb, paJlyC aroma, XMMHUYecKas CBs3b, MOJIAPHAs W HEMNOJsipHas KOBaJeHTHAas CBS3b, MOHHAs CBs3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBas J0JIs BellecTBa (IPOLECHTHAS KOHIIGHTPAIHs) B PACTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUUECKUX MOHATUN M IPUMEHSATh 3TU MOHATH IIPU OMMCAHUU BELLECTB U UX IPEBPaILEHHIH;

UCTOJIb30BaTh XUMUYECKYH) CUMBOJIMKY JUIl COCTaBICHUS (DOPMYJI BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIIHIA;

OTIPEJICTISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEICHb OKHCJICHHS AJIEMEHTOB B OWMHAPHBIX COCTUHEHUSX, NMPHUHAIICKHOCTH BEIIECTB K
oIpeeNEHHOMY KJIacCy COeANHEHNUH 1Mo (hopMyItaM, BUA XUMHUYECKON CBSI3H (KOBAJICHTHAS M MOHHAS) B HEOPTAaHUIECKUX COSTNHCHUSX;



packpeiBaTh cMbici [lepuomuueckoro 3akona JI. V. MennueneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE MTEPUOJUICCKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HMX
nonoxenus B [lepronnyeckoit cucteme, 3aKOHOB COXPAHEHUS MAaCChI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO yUeHHs, 3aKoHa ABOTaIpo;

ONKCBHIBATE M XapaKTepu30BaTh TaOMM4uHyro ¢opmy I[leproamdeckoil CHCTEMBl XHMHUYCCKHX DJIEMCHTOB: pa3iMyaTh TOHSATHS «TJIaBHas moArpynmna (A-rpymma)y u
«nobounas noarpynma (b-rpynma)», manble u OONbIIME TEPUOMBI, COOTHOCHTH 0003HAYECHUs, KOTOpble UMeEIOoTcs B TaOiuie «[lepuommyeckass cucreMa XUMHUYECKUX
anemeHnToB [I. WM. MeHaeneeBay ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOSHHUS aTOMOB XMMHMYECKHX JJIEMEHTOB (COCTaB W 3apsj supa, oOlnee YhcIO SJIEKTPOHOB H
pacrpeieneHre UX Mo AIICKTPOHHBIM CIIOSIM);

KIaccu(UIMpoBaTh XUMHUECKHUE JIEMEHTHI, HEOPTraHMYECKHUE BEIIECTBA, XUMUYECKUE PEaKIuu (10 YUCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY
s pexry);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME XMMHYSCKHE CBOWCTBA BEIIECTB pa3IMYHBIX KJIACCOB, TOATBEpPXKIAs OIHMCAHUE NPUMEpaMH MOJIEKYISIPHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUH;

MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT WX KAYECTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHU XMMUYECCKHIX MPEBPAIICHUN B Pa3IUYHBIX YCIOBUSX;
BBIYHCIISITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTa 10 (popMyIie COeTMHEHHS, MACCOBYIO JIOJFO BEIIEeCTBA
B PacTBOpE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSTh OCHOBHBIC OIEPAlMU MBICITUTEIILHON JEATEIIbHOCTH — aHalli3 M CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHNI0, KIacCu(UKAIIUIO, BBISIBJICHHE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JIJISl M3YYEHUS] CBOMCTB BEIECTB M XMMHUYECKUX PEaKIUil, €CTEeCTBEHHO-HAYYHbIC METOJIbI TIO3HAHUS — HAOJIOICHHE, U3MEPEHHE, MOJICITMPOBAHUE,
AKCTIEPUMEHT (pEeaTbHBINA U MBICJICHHBIN );

CJIEJIOBATh TIPaBWJIaM TIOJH30BAHUS XHMHUYECKOH MOCYJ0H ¥ JaOOpaTOpPHBIM O0OpYJOBaHHEM, a TakKe MpaBHJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIMSIMH 10 BBIITOJIHEHHUO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB IO MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOJOPOAA U KHCIOPOa), IPUTOTOBICHHIO
PacTBOPOB € ONPENEIEHHON MACCOBOI T0JICH pacTBOPEHHOTO BEIECTRA, IUTAHUPOBAThH M MPOBOAUTh XMMHUYCCKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHHIO PACTBOPOB IIEI0UYCH U
KHUCJIOT C ITOMOIIBIO MHIUKATOPOB (JIakmyc, (heHoJIPTaIenH, METUIIOPAHK U JIPYTHE).

K KOHIY 06yquI/m B 9 Ki1acce MMpEeAMCTHBIC PE3YyJIbTAThI HA 06a30BOM YPOBHE JOJIKHBI OTpaXaThb C(bOpMI/IpOBaHHOCTB N 06yqa}0mnxc;1 yMCHHﬁI

PacKpbIBaTh CMBIC]I OCHOBHBIX XUMHUUYECKHUX MOHSATUN: XUMHUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIA, MOH, KATUOH, aHHOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEGHTHOCTb,
ANIEKTPOOTPUIIATEIFHOCTD, CTENCHb OKHUCICHUS, XMMUYCCKasl PEaKIns, XUMAIECKasi CBsI3b, TEIIIOBOW A(P(EKT PeakIiy, MOJIb, MOJSPHEIH 00BEM, pacTBOp, IEKTPOIUTEI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYCCKAsT TUCCOLMAIMS, PEaKIWd HOHHOIO OOMEHa, KaTajH3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMbIe M HEOOpaTHMBIC pEaKIny,
OKHUCITUTENFHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKHCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, aJIIOTPOIHUS, aM(POTEPHOCTh, XUMHUYECKas CB3b (KOBaJCHTHAS,
WOHHAs, MeTaJlIn4yecKas), KpUCTAIUIMYECKasi penIéTka, KOPPO3Ws METaJUIOB, CIUIABBI, CKOPOCTh XUMHUECKOW peaKIMH, MpeaeibHOo momyctumas koHueHtparwms [TJIK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHSATUH U MPUMEHSThH 3TH IMOHSATHUS IPU ONUCAHUH BEILECTB U UX MIPEBPAILCHUI;

HCTIOIb30BATh XMMUYECKYI0 CUMBOJIUKY JUIS COCTaBJICHHUS ()OPMYJT BEIIECTB U YPABHCHUN XUMUYECKHUX PEaKITHIA;

OIpeNessATh BAJIEHTHOCTb M CTENEHb OKHUCJICHUS XMMMYECKUX 3JIEMEHTOB B COEAMHEHUSX Pa3jIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BELIECTB K ONPEAEIIEHHOMY Kiaccy
COCMHEHUH 1o (opmMyiiaM, BHUJ XUMHUYECKOW CBSI3U (KOBaJCHTHAs, MOHHAS, METAJUIMYECKAs) B HEOPraHMYECKUX COEAMHEHUSX, 3aps]] MOHA 10 XMMHUYECKoi (opmyie,
XapakTep Cpelibl B BOJHBIX PACTBOPaX HEOPraHMYECKUX COCMHEHNH, TUIT KPUCTATUIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

packpsBaTh cMbIch [leprommueckoro 3akona J[. M. MeHaeneeBa u JeMOHCTPHPOBAThH €0 MMOHUMAHHUE: OMICHIBATH M XapaKTepu30BaTh TabmuuHyio Gopmy [leproamdaeckoit
CUCTEMbI XUMHUECKUX JIEMEHTOB: pa3liMuaTh MOHATHUS «TJIaBHas noarpymnmna (A-rpynma)» u «nobouynas noarpynna (b-rpymnma)», Mansie 1 60JbIlINe TePUOIbl, COOTHOCUTD



0003Ha4YeHNs, KOTOPbIE UMEIOTCS B MEPHOIMUECKON TabIMIle, ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOSHUS aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB M 3apsj sijpa, oduiee
YHCIIO 3JCKTPOHOB M PACIPECICHUE UX 10 IEKTPOHHBIM CIIOSM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMHU CBOICTB 3JIEMEHTOB M UX COCAMHEHUH B Npeaenax
MAJTBIX TIEPUOJOB M INIABHBIX TOATPYIII C yYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(HULIUPOBATE XUMHUUECKHE SIIEMEHTBI, HEOPraHUYECKHUE BEIECTBA, XMMUYECKUE PEAKUUU (IO YHMCIYy M COCTaBY yYacTBYIOLIMX B PEAKIMU BELIECTB, 110 TEILIOBOMY
3¢ dexTy, M0 U3MEHEHHIO CTEIICHEH OKUCICHUS XUMHUYCCKHUX IEMEHTOB);

XapaKTepHu30BaTh (OMMUCHIBATE) OOIIUE W CICIM(UIECKHe XUMHUYCCKHE CBOWCTBA MPOCTHIX M CIIOKHBIX BEIICCTB, MOITBEPIKIas OMHCAHHWE MPUMEpaMH MOJCKYJISIPHBIX U
MOHHBIX YPaBHEHHI COOTBETCTBYOMINX XUMUYECKUX PEAKIIHIA;

COCTABIISITH YPABHEHHUSI MJICKTPOIUTUIESCKON AUCCOIMAIIUY KUCIIOT, IIEJIOUeH U CoJeil, OTHBIE ¥ COKpAIEHHbBIC YPaBHEHHS PEAKIINi HOHHOTO 0OMEHa, YPAaBHEHUS PEaKIIHi,
MTOATBEPKIAIONINX CYIIECCTBOBAHNE TE€HETHICSCKON CBSI3M MEKIY BEIIECTBAMH PA3THIHBIX KIIACCOB;

PacKpbIBaTh CYLUIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH MOCPEACTBOM COCTABIEHUSI AIEKTPOHHOIO OalaHca ATUX PEAKIHIA;

IPOTHO3UPOBATH CBOICTBA BEIIIECTB B 3aBUCHMOCTH OT UX CTPOCHHMS, BOSMOKHOCTH MPOTEKAHNS XUMUUYECKHX MPEBPAIIICHUH B PA3IMYHBIX YCIOBHUSX;

BEIYUCIISITE OTHOCUTEIHHYIO MOJICKYIISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JTOJIO XUMHYECKOTO JIEMEHTa 10 (JOpMyIie COSIMHEHHSI, MacCOBYIO JIOJIIO BEIIECTBA
B PacTBOPE, IPOBOJUTE PACUETHI [0 YPABHEHUIO XUMUUECKON PEaKIIny;

cO0JTI0aTh MpaBUiIa MOJIB30BAHMS XMMHUYECKON TIOCYA0H 1 1ab0paTOPHEIM 000PYAOBaHKEM, A TAKXKE NTPABMIIA OOPAIIEHHS C BEIECTBAMH B COOTBETCTBUH C MHCTPYKIHSIMU
10 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKHUX OIBITOB IO MOJyYCHUIO B COOMPAHUIO Ta3000pa3HbIX BENIECTB (aMMHUAKa U YIIICKUCIIOTO ra3a);

MIPOBOJIUTH PEAKIMH, ITOJITBEPIKIAIONINe KaueCTBEHHBIN COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUA-, OpOMHUA-, HOIU-, KapOoHaT-, (ocdar-,
CHJIUKAT-, CyIb(aT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS U HOHBI M3YUYCHHBIX METAJIOB, MPUCYTCTBYIONINCE B BOJHBIX PACTBOPAX HEOPTaHMUCCKUX BEIICCTB;

MIPUMEHATH OCHOBHBIC OMEpAIlNH MBICIUTEILHON NEATENFHOCTH — aHAINW3 M CHHTE3, CpaBHCHHE, 000OIIEeHNEe, CHCTEMaTH3alNI0, BBIIBICHHE MPUYNHHO-CICICTBEHHBIX
CBsI3€Hl — JUIs1 U3y4eHMsl CBOMCTB BEIECTB U XMMUYECKUX PeaKUi, eCTECTBEHHO-HAYUHbIE METO/bI TO3HAHUS — HAOIIO/IEHUE, U3MEPEHHE, MOJICIUPOBAHUE, IKCIIEPUMEHT
(peaybHBI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne  HaumeHnoBaHue pa3zenoB ¥ TEM IIPOTPAMMBbI KonnyecTBo yacos OnexTpoHHbIE (IIH(PPOBHIL)
n/m Bcero Konrponbubie — IIpakTudeckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
Paznen 1. [lepBoHavaibHble XUMUYECKHE TOHATHS
1.1 Xwummusa — BaxxHas 00JIaCTH €CTECTBO3HAHUSA U 5 2 bubaunoreka [JOK
MIPaKTUIECKON NEATEIBHOCTH YEJI0BEKA https://m.edsoo.ru/7f41837¢
1.2 BemecTBa u XuMH4YeCKHE PeaKIuN 15 1 bu6moreka IJOK

https://m.edsoo.ru/7f41837¢c
Hroro o pazneny 20

Pa3nen 2. BaxkHeiiniue npeacTaBuTe/ 1M HEOPraHMYeCKUX BellecTB


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

Ne  HaumeHnoBaHue pa3zenoB U TEM POrPaMMBbI
n/n

2.1 Bosayx. Kucnopon. [TonsTie 06 okcumax

2.2 Bogopoa.Ilonstue o KUCIOTax U COMAX

2.3 Bopa. PactBopsl. [ToHsiTHE 00 OCHOBaHUSIX

2.4 OcHOBHBIE KJIacChl HEOPraHUYECKUX COSANHEHHUH

Hroro no pazneny

KonunyecTBo yacos OnexTpoHHbIe (IIH(POBHIE)

Bcero Kontponbnbie — IIpaktnueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThl paboThI

6 bu6moreka IJOK
https://m.edsoo.ru/7f41837¢c

8 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

5 1 1 bubnmuoreka [TOK
https://m.edsoo.ru/7f41837¢c

11 1 1 Bu6mmoreka IJOK

https://m.edsoo.ru/7f41837¢
30

Paznen 3. llepuonnuecknii 3axon u Ilepnoanyeckas cucrema xumudeckux 3jaeMeHToOB JI. . MenaeneeBa. CTpoeHne aToMOB. XHMHUYeCKasI

c¢BsA3b. OKNCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuun

3.1 Ilepmoamyeckuii 3akoH u Ileproanueckas cucrema

xumudeckux nemerToB JI. . MenneneeBa. Ctpoenue

aTomMa

3.2 Xwummuueckas cBsi3b. OKUCIUTENHHO-
BOCCTAaHOBUTENIbHBIE PEAKIUU

Hroro no pazneny
PesepBHOE BpeMs

OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

9 KJIACC

No HaumeHnoBaHue pa3fenoB U TEM MPOTrpaMMBbI
o/

Paznen 1. BemecTBo M XMMHYeCKHe PeaKkIUu

1.1 TloBropenue u yriyoOieHHe 3HaHUH OCHOBHBIX
pasnernoB Kypca 8 kiacca

1.2 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX PEaKkInn

7 Bub6morexa LIOK
https://m.edsoo.ru/7f41837¢

8 1 bu6mmoreka IJOK
https://m.edsoo.ru/7f41837¢c
15 bu6mmoreka IJOK
https://m.edsoo.ru/7f41837¢c
3 bubmotexa LIOK
https://m.edsoo.ru/7f41837¢c
68 4 5
KonunuecTBo uacoB DnexTpoHHBIE (IIUPPOBLIC)
Bcero Kontponbnbie — IIpakrnueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
5 1 Bbubmoreka IIOK
https://m.edsoo.ru/7f41a636
4 bubnaunoreka [TOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

Ne  HammeHoBaHue pa3zenoB U TEM NPOrpaMMBbl KomnuectBo wacos DnexTpoHHBIE (ITUPPOBLIC)

n/m Bcero Koutponsabie — IpakTudeckue 00pasoBaTeIbHBIC PECYPCHI
paboThI paboThI
https://m.edsoo.ru/7f41a636
1.3 DOnexTponuTHYECKast TUCCOMMANNS. XUMAYECKIE 8 1 1 bubmmoreka IIOK
peakIMy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTaabl M X cOeTUHEHH S
2.1 OO0mas xapakTepuCTHKa XHMUIECKHIX JIEMEHTOB 4 1 bubmmoreka IIOK
VIIA-rpynmsl. ['ajgorenst https://m.edsoo.ru/7f41a636
2.2 OO0mas XxapakTepuCTHKa XHMUIESCKHIX 3JIEMEHTOB 6 bubaunoreka [JOK
VIA-rpynmnel. Cepa u e€ coeTMHEHHS https://m.edsoo.ru/7f41a636
2.3 OO0Imas XxapakTepuCTHKa XMMUIECKHUX 3JIEMEHTOB VA- 7 1 Bbubauoreka IIOK
rpynmnsl. A30T, GocGop U UX COSAUHEHUS https://m.edsoo.ru/7f41a636
2.4 OO0mas xapaKTepuCTUKa XMMHUYECKIX DJIIEMEHTOB 8 1 2 bubmmoreka IJOK
IVA-rpynnsl. Yriepoa u KpeMHUI U UX COCTUHEHHS https://m.edsoo.ru/7f41a636
HToro 1o paszaeny 25
Pa3znen 3. MeTaibl M UX COeNHEHUST
3.1 OOmwue cBOlCTBA METAIOB 4 Bbubmuoreka IIOK
https://m.edsoo.ru/7f41a636
3.2 BaxHueiinmune MeTaabl U MX COCIHMHCHUS 16 1 2 Bbub6mmoreka IJOK
https://m.edsoo.ru/7f41a636
Hroro mo paszueny 20
Paznes 4. Xumus u okpy:kamomas cpeaa
4.1 BemectBa u MaTepHuabl B )KU3HU YEJIOBEKa 3 bubmmoreka IJOK
https://m.edsoo.ru/7f41a636
Hroro no pasaeny 3
Pe3epBHOE Bpems 3 bubnmuorexa [JOK

https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7


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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Tema ypoka
/i
1 HpeZ[MCT XUMHH. Pob XUMUM B JKH3HH YeJIOBEKa.

10

11

Temna u BemecTBa

IloHsiTHE O METOAAX TTO3HAHUS B XUMHH

[TpaxTuueckas pabota Ne 1 «IIpaBusa paboTsl B
nabopaTopuu ¥ NPpUEMBI 00paICHUS C
1a060paTOPHBIM 000PYIOBAHUEM

UYucreie BenrecTBa 1 cMecy. CrocoObl pasjieneHus
cMeceit

[MpakTHueckas pabota Ne 2 «Paznenenue cmeceit
(Ha mpUMepe OYUCTKH ITOBapEHHON COJIH)»

ATOMEI 1 MOJICKYJIbI

XUMHUYECKHE 3JIEMEHThI. 3HaKH (CUMBOJIbI)
XUMHYECKUX 3JIEMEHTOB

HpOCTBIC 1 CJI0XXHBIC BCIICCTBA
ATOMHO—MOJ’ICKyanpHOe y4eHuUe

3aKOH ITOCTOSHCTBA COCTABA BEIICCTB.
Xumudeckas popmyna. BareHTHOCT aTOMOB
XHUMUYECKUX DJIEMEHTOB

OTtHocuTeNnbHas aToMHas Macca. OTHOCUTEIIbHAS
MOJIEKYJISIpHasl Macca

1

Bcero KoHTponbHbIE

paboThl

KonndaecTtBo yacoB
[IpakTnyeckne H3YICHHA

paboThI

DNeKTpOHHBIE IUPPOBHIE
00pa3oBaTeNbHbIE PECYPCHI

Bbubauoreka IIOK
https://m.edsoo.ru/ff0d210c

bubauoreka IIOK
https://m.edsoo.ru/ff0d227e

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubaunoreka [TOK
https://m.edsoo.ru/ff0d26¢ca

Bbubaunoreka IIOK
https://m.edsoo.ru/ff0d28c8
Bbubanoreka IIOK
https://m.edsoo.ru/ff0d2a6¢
bubnuoteka [JOK
https://m.edsoo.ru/ff0d2be8
Bbu6nmoreka IJOK
https://m.edsoo.ru/ff0d2a6¢
Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0d2d50

Bub6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

Bbubaunoreka IIOK
https://m.edsoo.ru/ff0d323¢


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

n/a

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Tema ypoka

MaccoBas 1079 XMMHYSCKOIro 3JIeMEHTa B
COCAMHCHUN

KonunuectBo BemectBa. Monb. Monsipaast macca

DU3NUECKHUE U XUMUYECKUE SBJICHUS.
XuMuyeckas peaxius

HpI/I3HaKI/I nu yCJ'[OBI/ISI HpOTeKaHI/IH XUMHUYCCKUX
peakuuii

3aKOH COXpaHEHHS MACChl BEIIECTB. XUMUYECKUE
ypaBHEHUS

Beruncnenus KOJIHNYE€CTBA, MaCChl BEIICCTBA I10
YPaBHCHHUAM XUMHUYCCKUX peaKHI/IfI

Knaccudukanus XuMAYECKHX peakIuit
(coemuHEeHMS, pa3NIOKEHNUS, 3aMeIIeHUs, OOMEeHa)

M. B. JIoMOHOCOB — yUY&HBINA-IHIUKIIONEIUCT.
O060011IeHIE U CHCTEMATH3AIHS 3HAHUN

KonrponpsHas padora Nel mo teme «BemecTsa u
XUMHUYECKUE PEaKIIHM»

Boznyx — cMech ra3zos. Cocras Bo3ayxa.
Kucnopoa — snement u npocroe Bemiectso. O30H

®duznueckre 1 XUMHUYECKHE CBOHCTBA KHCIIOPOIa
(peaxunu okucnenus, ropenue). [lonsrue 06
OKCHIax

Crioco0bl TOTY4YEeHHUsT KUCIOPO/Ia B JIA00OPaTOpUr
U MPOMBIIIICHHOCTH. [IpiMeHeHne Kuciaopoaa

TermoBo# 3pPeKT XMMHYECKON peaKInHy,
MOHSTHE O TEPMOXUMHYECKOM YPaBHEHUH, 3K30- U
SHIOTEPMHUUECKHIX PEAKIIUAK

Tomnuso (HedTh, yronb U MeTaH). 3arpsi3HeHHe
BO3/1yXa, CIOCOOBI €r0 MPeI0TBPAIICHIS

Bcero KoHTponbHbIE

paboThl

KonndaecTtBo yacoB
[Ipaktnyeckne H3YICHHA

paboThI

DNeKTpOHHBIE IIUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

Bbubauoreka IIOK
https://m.edsoo.ru/ff0d350¢

bubauoreka IIOK
https://m.edsoo.ru/ff0d5230

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d37fa
Bub6nuoreka [JOK
https://m.edsoo.ru/ff0d3al6
Bbubnunoreka IIOK
https://m.edsoo.ru/ff0d3b88
Bbubmmoreka IIOK
https://m.edsoo.ru/ff0d5708

bubaunoreka [TOK
https://m.edsoo.ru/ff0d3{34

Bbubaunoreka IIOK
https://m.edsoo.ru/ff0d40c4

Bbubauoreka IIOK
https://m.edsoo.ru/ff0d4290

bubauoreka IIOK
https://m.edsoo.ru/ff0d448e

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubaunoreka [TOK
https://m.edsoo.ru/ff0d497a

Bbubaunoreka IIOK
https://m.edsoo.ru/ff0d4790

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d4c4a


https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

Ne Tema ypoka KonngecTBo yacos [Hara DNeKTpOHHBIE IIUPPOBBIE

/I Bcero Konutponbabie [Ipaktuueckme H3YICHHA 00pa30oBaTeIbHBIC PECYPCH
paboThl paboThI
26 IlpakTtuueckas padota Ne 3 o Teme «Ilomydenue 1 1 Bbubauoreka IIOK
U coOupaHue KUCIOPOAa, U3yUEeHHE €r0 CBOUCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bomopox — 371€MEHT U IPOCTOE BELIECTBO. 1 Bubmuoreka [JOK
Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
28 ®usuueckue U XUMUYECKHE CBOWCTBA BOAOPOA. 1 Bbubnuoreka [JOK
ITpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TloHsTHE O KMCIOTaX U COJISIX 1 Bub6nuoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 Cnoco0Obl oMy4eHus: BOJIO0po/ia B 1abopaTopuu 1 bubmmoteka [JOK
https://m.edsoo.ru/ff0d4dd0
31 IlpaxTtuueckas pabora Ne 4 mo teme «llomyuenne 1 1 bubnmorexa LIOK
¥ coOMpaHKe BOJOPO/Ia, U3YUCHHE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4{42
32 MomnspHblid 00BEM ra3oB. 3aKOH ABOTaipo 1 bubaunoreka [TOK
https://m.edsoo.ru/ff0d542¢
33 Brmunciaenns o0bEMa, KOJTHYECTBA BEIIECTBA ra3a 1 Bbubaunoreka IIOK
10 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA MU https://m.edsoo.ru/ff0d55a0
00BEMY
34 BrruucneHust 00bEMOB I'a30B 110 YPaBHEHUIO 1 Bubnuorexa [JOK
peaxku Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIICHUH T'a30B
35 ®dusnueckue U XMMHYECKHE CBOICTBA BOJIBI 1 bubaunoreka [TOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [ToHATHE 00 MHAMKATOPAX 1 Bbubaunoreka IIOK
https://m.edsoo.ru/ff0d59e2
37 Bopa kak pactBoputens. HacelenHsie u 1 Bbubnuoreka IIOK
HEHACBHIIIEHHbIE PACTBOPHL. MaccoBast 0 https://m.edsoo.ru/ff0d5b40
BelIeCTBa B paCTBOPE
38 IIpaktuueckas padota Ne 5 mo Teme 1 1 Bub6mmoreka [JOK
«IIpuroTOBICHHE PACTBOPOB C ONPEICIEHHOM https://m.edsoo.ru/ff0d5eba

MaccoBOH J10J1ell paCTBOPEHHOTO BEILECTBAY
39 KontponbHas padota Ne2 o teme «Kuciopo. 1 1 Bbubaunoreka IIOK


https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

n/a
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41

42

43

44

45

46

47

48

49

50

51

52

Tema ypoka

Bonopon. Boga»

OKCHIBI: COCTaB, KJIAaCCH(UKAIHSI, HOMEHKIATypa

HonyquHe 1 XUMHYECKHE CBOMCTBA KHCJIOTHBIX,
OCHOBHBIX U aM(I)OTCpHI)IX OKCHJIO0B

OCHOBaHUS: COCTaB, KIIacCU(PHUKALINS,
HOMEHKJIaTypa

[TonydeHnue u XUMHYECKUE CBOMCTBA OCHOBaHUH

Kucnotsi: cocras, kiiaccugpukarms,
HOMEHKJIaTypa

IlomyueHne U XUMUYECKUE CBOMCTBA KUCIIOT

Comnu (cpeanue): HOMEHKIIATypa, CIIOCOOBI
HOJIy4CHUSI, XUMHYECKHE CBOICTBa

[MpakTrueckas pabota Ne 6. Penmenne
SKCTIIEPUMEHTANBHBIX 331a4 10 TeMe «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COEIHMHEHUI»

I'eneTnueckas cBsI3b MEXIy KilaccamH
HEOpPraHMYECKUX COeTMHEHUN

O060011IeHIE U CHUCTEMATU3AlHS 3HAHUN

KontponsHas pabota Ne3 no Teme "OcHOBHbBIE
KJIaCChl HEOPTaHUYECKUX COeTMHEHUN"

Hemee TIOIIBITKH KJIaCCI/I(I)I/IKaHI/II/I XUMHYCCKHX
ayieMeHToB. IloHsTue o rpynmax CXOOHbIX
9JIEMCHTOB

[Tepuonnuecknii 3akoH u [leprognueckas
cUCcTeMa XMMHUYeCKUX deMeHToB [I. 1.
MeHnneneena

Bcero KoHTponbHbIE

paboThl

KonndaecTtBo yacoB
[Ipaktnyeckne H3YICHHA

paboThI

DNeKTpOHHBIE IIUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

https://m.edsoo.ru/ff0d6342

Bbubanoreka IIOK
https://m.edsoo.ru/ff0d664e

Bbubanoreka IIOK
https://m.edsoo.ru/ff0d664e

bubnuoteka [JOK
https://m.edsoo.ru/ff0d67ca

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d67ca

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0dfee2
Bub6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2
Bbubmuoreka IIOK
https://m.edsoo.ru/00ad9474

bubaunoreka [TOK
https://m.edsoo.ru/00ad9b7c

bubauoreka IIOK
https://m.edsoo.ru/00ad9a50

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad9cb2
Bub6nuoreka [JOK
https://m.edsoo.ru/00ad9ela
Bubmuoreka IIOK
https://m.edsoo.ru/00ad9ffa

Bbubanoreka IIOK
https://m.edsoo.ru/00ada52c


https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

n/a
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54

55

56

57

58

59

60

61

62

63

64

65

66

Tema ypoka

[lepuonpl, rpymniibl, HOATPYIIIEI

Ctpoenue aromoB. CocTaB aTOMHBIX SI/IED.
H3oTomnsl

CTpoeHue 3IeKTPOHHBIX 000J0YEeK aTOMOB
anemenTtoB Ilepuoauueckoii cuctemsl [1. U.
Menneneesa

XapaKkTepucTHKa XUMUYECKOTO 3JIEMEHTA 110 €r0
nonoxennto B [lepuoguueckoit cucreme /1. U.
MeHnneneeBa

3unauenue [lepronnueckoro 3aKoHa 1Jis pa3BUTHSA
Hayku U npaktuku. [[. 1. MenneneeB — y4&HbIH,
[IeAaror U rpakJaHuH

OIEKTPOOTPULIATEIBHOCTE ATOMOB XMMHUECKUX
3JIEMEHTOB

HoHHas xuMuyeckas CBsA3b

KoBaneHTHas nonspHas XUMHYECKas CBsI3b
KoBaneHTHas HenmosipHask XMMUYECKasi CBA3b
CreneHb OKUCICHHUS
OKUCITUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU
OKuCIUTEN! U BOCCTAHOBUTENU

KontponbsHas padota Ne4 o teme «CtpoeHue

aroma. XHUMUYecKas CBSI3b)

PesepBHbIii ypok. O600IIEHHE U CHCTEMATH3AIINS
3HAHUU

Bcero KoHTponbHbIE

paboThl

KonndaecTtBo yacoB
[Ipaktnyeckne H3YICHHA

paboThI

DNeKTpOHHBIE IIUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

Bbubauoreka IIOK
https://m.edsoo.ru/00ada52c

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

Bbubnuoreka [JOK
https://m.edsoo.ru/00ada6bc

bubaunoreka [TOK
https://m.edsoo.ru/00ada824

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

Bbubmuoreka IIOK
https://m.edsoo.ru/00adaab8

bubaunoreka [TOK
https://m.edsoo.ru/00adac34

Bbubaunoreka IIOK
https://m.edsoo.ru/00adaab8

Bbubanoreka IIOK
https://m.edsoo.ru/00adaab9

bubnuoteka [JOK
https://m.edsoo.ru/00adae28

Bbu6nmoreka IJOK
https://m.edsoo.ru/00adb076

Bub6nuoreka [JOK
https://m.edsoo.ru/00adb076
Bub6mmoreka [JOK
https://m.edsoo.ru/00adb486
Bbubnuoreka IIOK
https://m.edsoo.ru/00adb33c


https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

Ne Tema ypoka KonngecTBo yacos [Hara DNeKTpOHHBIE IIUPPOBBIE
n/m Beero Kourponmbnele Ilpaktnueckue H3YYCHHS — 00pasoBaTelIbHBIC peCypChl
paboThl paboThI
67 Peseprublii ypok. O000IICHHE U CHCTEMATH3AIINS 1 bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O6001IEHHE U cCUCTEMATU3ALINS 1 Bubmuoreka [JOK
3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4
9 KIIACC
No Tema ypoka KonnuectBo yacon Hara DneKTpOHHBIE IU(PPOBHIS
/1 Bcero Kontponbubie IlpakTudeckme H3YyICHUA 00pa3soBaTelbHbIC PECYPCHI
padoThI paboThI
1 Ilepunonnueckuii 3akoH. Ilepuoanueckas cucrema Bbubmmoreka IJOK
xumudeckux saemedToB [I. Y. MenzeneeBa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB bu6mmoreka IJOK
XUMHYECKUX DIIEMEHTOB TIEPBBIX TPEX TIEPHOJIOB https://m.edsoo.ru/00adb6b6
3  Kiaccugukaius ¥ HOMEHKIATypa HEOPTaHUICSCKUX bubmmoteka IJOK
BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xumMuueckoil CBA3M U TUIIBI KPUCTATNIMYECKUX bubanoreka [JOK
peméToK https://m.edsoo.ru/00adbac6
5  Konrponshas pabora Nel mo teme «IloBTopenue u 1
yrayOiieHue 3HaHUH OCHOBHBIX Pa3lieioB Kypca 8
KJacca
6 Kraccudukaius XuMUYECKUX PEAKIUHA MO Bubmuoteka [JOK
Ppa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
7  IloHATue 0 CKOPOCTU XUMHUYECKOHN PEAKIIMU. bubmmotexa LIOK
[ToHsiTHE O TOMOTEHHBIX U F€TEPOTSHHBIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
8 IlonsTne o xumuueckoM paBHOBecHH. DaKTOPHI, bubmmoreka IJOK

BJIMAIOIINE HA CKOPOCTH XUMHUYECKOMN pC€aKkuun n
IMOJIOKEHNUE XUMHUYICCKOTO paBHOBECHUSA

https://m.edsoo.ru/00adc28¢c


https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

20

21

22

Tema ypoka

OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIE peaknuuun

Teopust 3MEeKTPONUTHYECKON AUCCOLUALIUH.
CunbHble U cllabble JIEKTPOIUTHI

MoHHble ypaBHEHUS peaKIMi

XUMHUUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE
MPEJCTABICHUA 00 IIEKTPOIUTHICCKOM
JIHCCOIUAIINT

XHMHUYECKHE CBOMCTBA COJICH B CBETE
MpeICTaBIEHUI 00 3IEKTPOIUTHIECKON
JIUCCOIMAITNT

TlonsiTue o ruapoIu3e conen
O06o001IeHE U CUCTEMATH3alUs 3HAHUN

[Ipaktuueckas padota Ne 1. «Pemenue
HKCIICPHMEHTAIIBHBIX 33029

Kontponsnas padora Ne2 mo teme
«ONEeKTPOIUTHYECKAs JUCCONHans. XUMHIECKUe
peaKkLuy B PacTBOPAX»

OO0m1ast XapaKTepUCTHUKA TAIOTCHOB. X IMUYECKUE
CBOICTBa Ha MpUMEpe Xj0pa

Xnopoogopon. ColsiHast KUCIIOTA, XUMHUYECKHE
CBOICTBA, MOy4YCHUE, IPUMECHEHHUE

IIpaktuueckas padora Ne 2 mo Teme «IlomyueHue
COJISIHOM KHCIIOTBI, U3y4YEHHE €€ CBOUCTB»

Boluncnenys no ypaBHEHUAM XUMHYECKUX PEAKLUH,
€CIIM OIVH U3 PEareHTOB JaH B N30BITKE

OOm1as XxapakTepUCTHUKA 3JIEMEHTOB VIA-Tpymib

paboThl

KonunyecTBo yacos
Bcero Kontponsubie Ilpaktuueckue H3YTICHHA

paboThl

DNeKTpOHHBIE TU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

bubanoreka [JOK
https://m.edsoo.ru/00adcade

bubmmoreka [JOK
https://m.edsoo.ru/00adcd68

bub6mmoreka IJOK
https://m.edsoo.ru/00add448
Bubmmoreka IJOK
https://m.edsoo.ru/00add5dS8

bubanoreka [JOK
https://m.edsoo.ru/00add8b2

bub6mmoreka IJOK
https://m.edsoo.ru/00add9d4
Bubmmoreka IJOK
https://m.edsoo.ru/00addd12
Bbub6mmoreka IJOK
https://m.edsoo.ru/00addbfa
bu6mmoreka IJOK
https://m.edsoo.ru/00addec0

bubmmoreka [JOK
https://m.edsoo.ru/00addfe2

but6mmoreka IJOK
https://m.edsoo.ru/00ade104

Bbub6mmoreka IJOK
https://m.edsoo.ru/00ade348
bub6moreka IJOK
https://m.edsoo.ru/00ade488
bub6mmoreka IJOK
https://m.edsoo.ru/00ade64a


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

Ne Tema ypoka KonunyecTBo yacos [Hara DNeKTpOHHBIE TU(PPOBBIE
n/m Beero Kourpombhble IlpakrTuueckue H3YUEHHS — 00pa3soBaTesbHBIC PeCypChl
paboThl paboThl
23 AmmorponHsie MoauduKanuu cepsl. Haxoxxnenue bubmmorexa LIOK
Cepbl U €€ CoeNMHEeHUI B IpUpoae. XUMHUYECKHUE https://m.edsoo.ru/00ade64a
CBOICTBa Cephl
24 CepoBomopo, CTpoeHue, PU3nuecKue u Bubmuoteka [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
25 Okxkcuapl cepbl. CepHasi KUCIIOTa, GU3NIECKUE U Bu6mmoteka IJOK
XUMHYECKUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
26 XuMHYECKHe peaKlry, JISKAIINe B OCHOBE bubaunoreka [JOK
MPOMBIIITIEHHOTO CIIOCO0a MOJTyYeHHUS] CEPHOM https://m.edsoo.ru/00adec8a
KUCJIOThL. XMMUYECKOE 3arps3HEHIE OKPYKAIOIIeH
Cpelbl COCIUHEHUSMU CEPbI
27 BrelunciaeHne MaccoBoOil 1011 BBIX0OJa MPOAYKTa bub6mmoreka IJOK
peaxiumn https://m.edsoo.ru/00adec8a
28 OO0mas xapaKTeprCcTHKa JIIEMEHTOB V A-TpYIIIIbI. bubaunoreka [JOK
A3OT, pacnpocTpaHeHHe B IPUPo/ie, GU3HUYECKHE U https://m.edsoo.ru/00adeea6
XMMUYECKUE CBOWCTBA
29 Awmmmuak, ero GU3NIECKHE U XUMUIECKUE CBOWCTBA, bubmmorexa LIOK
HOJTy4eHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 Ilpaktuueckas padora Ne 3 mo teme «Ilomyyenue 1 Bubnuoreka [IOK
aMMHaKa, U3y4eHHE ero CBOICTBY https://m.edsoo.ru/00adf180
31 A3oTHas KHCIIOTa, €€ U3MUECKUE U XUMUYECKHE Bbub6mmoreka IJOK
CBOICTBa https://m.edsoo.ru/00adf306
32 MHcnonb3oBaHWE HUTPATOB U COJIEH aMMOHMUS B Bub6mmoreka IJOK
KayecTBe MUHEPAIBHBIX YA00pEeHUH. XUMIUECKOEe https://m.edsoo.ru/00adf518
3arpsi3HEHHE OKPYKAIOMICH Cpebl COeTNHEHUSIMA
asora
33  dochop. Okcun pocdopa (V) u hochopuas bubnuoreka [JOK
KHCJIO0Ta, (PU3HYecCKHe U XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTydeHHe
34 Hcnonbs3zoBanue GocdaroB B KauecTBe bubmmotexa LIOK

MUHEPAITBHBIX YI00peHUH. 3arpsi3HeHHEe TPUPOIHOM

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


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Ne Tema ypoka KonunyecTBo yacos [Hara DNeKTpOHHBIE TU(PPOBBIE
n/m Beero Kourpombhble IlpakrTuueckue H3YUEHHS — 00pa3soBaTesbHBIC PeCypChl
paboThl paboThl

cpensl pocharamu

35 Vriepon, pacnpocTpaHeHHE B IPUPOJE, HHU3NIECKIE bubmmoteka 1{JOK
Y XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 Oxcunsl yriiepona, ux GU3NIECKIe M XUMUICCKUE bubmorexa LIOK
CBOICcTBa. DKOJIOTHYECKUE IPOOIEMbI, CBSA3aHHBIE C https://m.edsoo.ru/00adfebe
okcusiom yraepona (IV)

37 VYronbHas KHUCIOTA U €€ COJIN Bubmmoreka IJOK

https://m.edsoo.ru/00ae006¢

38 [IIpaktudgeckas padora Ne 4 mo Teme "Ilonydenue 1 bubmmotexa LIOK
YTIIeKUCIoro ra3a. KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHAT-HOH"

39 IlepBoHaYaIbHBIEC TOHATHSA 00 OPTaHIMYECKUX bubmorexa LIOK
BEIIECTBaX KaK O COEAMHEHMX YIriiepoa https://m.edsoo.ru/00ae054¢

40 Kpewmuuii u ero coeAMHEHUS but6mmoreka IJOK

https://m.edsoo.ru/00ae080a

41 IlpaxTtuueckas pabota Ne 5. PemeHue 1 Bubnuoreka LIOK
SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «Baxuelmme https://m.edsoo.ru/00ae0bf2
HEMETAIDTHl ¥ MIX COCTUHEHISDY

42 KontponsHas padota Ne3 o Teme «Baxueinme 1 bubmmorexa LIOK
HEMETAJUIBI U UX COEIUHEHUD) https://m.edsoo.ru/00ae0e18

43 OOmas xapaKTepHCTHKa XUMUIECKUX 3JIECMEHTOB — bubmorexa LIOK
MeTauIoB. MeTaldeckasl CBsI3b U METaITUIEeCKast https://m.edsoo.ru/00ae103e
KpucTaundeckas pemérka. Pu3nueckue CBOUCTBa
METaJJIOB

44 XuMmuuecKue CBOMCTBA METAJIJIOB. Bbubmmoreka IJOK
DNEKTPOXUMUYECKUN PSJT HANIPSDKEHUH METaJIIOB https://m.edsoo.ru/00ae1156

45 OO6mue crmocoObl MoTy4eHus: MeTauioB. CIiiaBsl. Bubmmoteka [JOK
BrlurcieHus 10 ypaBHEHUSIM XUMHYSCKUX PEaKInH, https://m.edsoo.ru/00ae1156
€CITH OJIMH U3 PEAreHTOB CONEPKUT MPUMECH

46 TlonsTHe 0 KOPPO3UH METAIIIOB Bubnuoreka LIOK

https://m.edsoo.ru/00ae1278


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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Tema ypoka

[lemoynnie METAIITBI

OKcHJIBI ¥ TUAPOKCUIBI HATPHSI M KU
[llenoyHO3eMeIbHBIC METAJIIbI — KaJAbLIMK 1 MarHui
Baskueiilne coeIMHEHUS KaIbLUs

O000111eHIE U CUCTEMATH3AIUS 3HAHUN

JK&cTkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHUS

[Ipaktudaeckas padora Ne 6 mo Teme "XKéctkocTh
BOJIBI U METOJIBI €€ ycTpaHeHUs "

AnroMUHHR
AMpoTepHbIe CBOWCTBA OKCUIA U TUAPOKCH]IA
Keineszo

Oxcuapl, ruApoKcUIbl U conu xxenesa (11) u xenesa
(1)

O0600111eHIE U CUCTEMATH3AIUS 3HAHUN

IIpaxTuueckas padota Ne 7. Pemenue
JKCIIEpUMEHTANBHBIX 33/1a4 110 TeMe «Baxueine
METAJUIBI U UX COETUHEHUSDY

Brruncnenus no ypaBHEHUAM XUMUYECKUX peaKkiuil,
€CJIM OJJUH U3 PEareHTOB JaH B U30bITKE WU
COJIEPKUT IIpUMecH. BolunciaeHns MacCoBOM 10U
BBIX0J1a IIPOJIyKTa PeaKI1u

O000111eHIE U CUCTEMATH3AIUS 3HAHUN

paboThl

KonunyecTBo yacos
Bcero Kontponsubie Ilpaktuueckue H3YTICHHA

paboThl

DNeKTpOHHBIE TU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

bubanoreka [JOK
https://m.edsoo.ru/00ae14b2

bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2

bub6mmoreka IJOK
https://m.edsoo.ru/00ael5e8

Bubmmoreka IJOK
https://m.edsoo.ru/00ael5e8

Bbubmmoreka IJOK
https://m.edsoo.ru/00ae1886

bu6mmoreka IJOK
https://m.edsoo.ru/00aelae8

bubaunoreka [JOK
https://m.edsoo.ru/00aelc64

bubanoreka [JOK
https://m.edsoo.ru/00aelc64

bubanoreka [JOK
https://m.edsoo.ru/00ae1d86

bubmmoreka [JOK
https://m.edsoo.ru/00ae35e6

Bbub6mmoreka IJOK
https://m.edsoo.ru/00ae3de8

bubaunoreka [JOK
https://m.edsoo.ru/00ae1750


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Ne Tema ypoka KonunyecTBo yacos [Hara DNeKTpOHHBIE TU(PPOBBIE

n/m Beero Kourpombhble IlpakrTuueckue H3YUEHHS — 00pa3soBaTesbHBIC PeCypChl
paboThl paboThl
62 Konrposbhas pabora Ne4 o teme «BaxkHeime 1 1
METaJLIBl U UX COSUHCHUS
63 BemectBa u MaTepuaibl B IOBCEAHEBHOM KU3HU 1 but6mmoreka IJOK
YeJIoBeKa https://m.edsoo.ru/00ae3f50
64 XumHueckoe 3arpsA3HEHNE OKPYIKaroIen Cpeibl 1 Bubnuoreka [IOK
https://m.edsoo.ru/00ae4270
65 Ponb XxuMuM B pelieHHH SKOJIOTUIECKUX MPOoOIeM 1 Bubmmoreka IJOK
https://m.edsoo.ru/00ae4270
66 PesepaHBIi ypok. O000IICHNE U CHCTEMATH3ALIUS 1 bubmmotexa LIOK
3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepaHsIii ypok. O000mICHNE U CHCTEMATH3ALUS 1 bubmmorexa LIOK
3HaHUN https://m.edsoo.ru/00adb33c
68 PesepsHslil ypok. O000IIEHNE 1 CUCTEMATU3AITUS 1 bubaunoreka [JOK
3HaHUN https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7 Draggable item 681723165 was dropped

over droppable area 681723165

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

lNabpuensia O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus 8Ki , M., IIpocemienue, 2023

I"a6puensn O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus 9 K, M., IIpocemenue, 2023

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

PABOYME ITPOI'PAMMBI


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

B pamkax npeamMeTHO# JIMHUH | Y YeOHUK
COopHUK 3a/1a4 U yHpaKHEHHH

Mertoaunueckoe mocooue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

OIrBHY «HCTUTYT cTpaTernn passutus obpasoBaHUs»
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