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k OOIT O0O, pazpaborannoii B coorBeTcTBHH ¢ DOIT OO0 u ®I'OC

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumus» (ba3oBblii ypOBeHb)

JU1s1 oOyyaromuxcs 8 — 9 kimaccon



denepanbHas pabouasi mporpamma 1o ydebHomy npenmety "Xumusa" (6a30Bblii ypoBeHb) (najee
COOTBETCTBEHHO - IMPOTrpaMMa IO XUMHH, XMMHS) BKIIOYACT IOSICHUTEIBHYIO 3alHCKYy, COAEp)KaHHe
o0y4yeHHs, TUIAHUPYEMbIE pEe3yJlbTaThl OCBOCHHUS IPOTPaMMBbl, TEMAaTHUECKUH IUIaH, IOYPOYHOE
IUIAHUPOBaHKE, IPOBEpsSeMble TPeOOBaHMA K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOM
MPOTPaMMBI 110 XUMHH.

HHOACHUTEJBHAA 3AIINCKA

[IporpaMma 1o XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlieHA Ha OCHOBE
TpeOoBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO OOIIETro
obpazoBanusi, npeacrasieHHbx B ®I'OC OO0, a takxe Ha OCHOBE (enepanbHON pabodeld mporpaMMel
BOCIUTAHMS U C YUETOM KOHIICTILIMU IpernojaBaHus ydyeOHOTro mpeameTra «XUMHUsS» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMmMa no xumuu Ja€T MPECTaBICHUE O LENsIX, O0IIel cTpaTeruu o0y4eHus, BOCIIUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMH Y4eOHOTO MpeaMeTa, YCTaHaBIMBAaeT 00s3aTeNbHOE MPEeIMETHOE
coJiepKaHue, MpeycMaTpUBAET PACIpEeIeHUe ero Mo KjaccaM U CTPYKTYPUPOBAHHE IO pas3jeliaM U
T€MaM MpOrpaMMbl IO XHUMHH, OINpPEAENsAeT KOJWYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTUKU
coJlepKaHusl, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh M3YyYEHUS XUMHUU C YYETOM MEXKIPEIMETHBIX M
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO IpOIecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJaromuxcs,
oTpezensieT BO3MOKHOCTH IpeaMeTa AJisl peau3alud TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON TMPOTrpaMMbl Ha YPOBHE OCHOBHOTO O0IEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbrataM OOyueHHUss XMMHH Ha YpOBHE IleJied W3Y4eHUs IMpEeJAMETa U OCHOBHBIX BUJOB Yy4eOHO-
[I03HABATEJIbHOM J€ATEIbHOCTU 00YUaIOLIETrocs 10 OCBOEHUIO YU€OHOTO COAEPIKAHMUSL.

3HaHHEe XUMHH CIY>KUT OCHOBOM i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIErocs, €ro
NPEJCTaBICHUN O MaTepHajJbHOM €IWHCTBE MHpA, BAXKHYIO POJb HUIparOT (GopMHUpYEMBbIe XHMHUEH
MIPEJCTAaBICHNS O B3aUMOIPEBPALLICHUSX SHEPTUU U 00 HBOJIOIIMU BEIIECTB B PUPOAE, O MYTAX PELICHUS
JI00ATBHBIX MPOOJIEM YCTOMUYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUILEBON U
9KOJIOTHYECKOM 6€30MacHOCTH, MPOOIEM 31paBOOXPAHEHHUSL.

N3ydenue xumuu:

CMOCOOCTBYET pealM3allid BO3MOXKHOCTEH Ml caMOpa3BUTHUA M (OPMHUPOBAHUS KYJIBTYpHI
JUYHOCTH, €€ o011ei 1 (PyHKIIMOHATIBbHOU IPaMOTHOCTH;

BHOCHUT BKJIa/1 B (JOPMHUPOBAHHUE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromMXCsl, HABBIKOB
X CaMOCTOSITENbHOM Y4YeOHOH JesSTeNbHOCTH, IKCHEPUMEHTAIbHBIX W HCCIEA0BATEIbCKUX YMEHMH,
HEOOXO/AMMBIX KakK B MIOBCEIHEBHOMN >KU3HHU, TaK U B MPO(PECCUOHANBHOMN NeITeIbHOCTH;

3HAKOMUT CO crenu(UKON HAyYHOrO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IUIAJa HA
€IMHCTBO MPUPOJBl U YEIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TalioM B (OPMHPOBAHUU E€CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4arOLINXCs;

CocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHHMS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOe 00pa3oBaHUe 00yJaromInXCsl.

JlaHHbIe HAmNpaBJCHUs B OOYUYEHUM XUMHH O0ECIEUMBAIOTCS CHEUU(UKON copepikaHus yd4eOHOTro
MpeIMeTa, KOTOPBIN SBIISETCS MeJaroruecky aJanTHPOBAHHBIM OTpa)KeHUEM 0a30BOM HAyKM XMMHUU Ha
OIIpEACIEHHOM dTale €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOIO 00IIero o0pa3oBaHHs OpPHUEHTHUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMBl TEpBOHAYAIBHBIX MOHATUH XHMHH, OCHOB HEOPraHMYECKOH XHMHUU H
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TTOHATUN OPraHUYECKON XUMUH.

CrpykTypa cofep:kaHusi MporpaMmbl 0 XUMHUHM CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOTI'O MOJIX0Aa K
e€ uzydenuto. Coziep>kaHue CKIIQJbIBAETCS U3 CUCTEMBI MMOHATHI 0 XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U
CHCTEMBI MOHATUNA O XMMUYECKOH peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPTaHU30BaHbI O MPUHIIUITY
MOCJIEZI0BATEIBHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKHUX MPE/ICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;



— YUY€HHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBIeHUHN 00 3NIEKTPOTUTHUECKOMN AUCCOIMAIIMU BEUIECTB B paCTBOPAX.

Teopernueckue 3HaHUs pacCMATPUBAIOTCA HA OCHOBE AMITUPUYECKU MOTYUYEHHBIX U OCMBICIIEHHBIX
(hakToB, pa3BUBAIOTCSA MOCJIEOBATEILHO OT OJTHOTO YPOBHSI K APYTOMY, BBIMIOJIHAS (PYHKIUU OOBICHEHUS
U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U MOTyYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHE TPOTpaMMBI IO XUMHH CIOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O XUMUYCCKOM
COCTABJISIFOLIEH HAy4YHON KAPTHMHBI MUpPA B JIOTHKE €€ CUCTEMHON MPUPO/bI, IEHHOCTHOTO OTHOIIEHUS K
HAay4HOMY 3HAaHMIO M METOJlaM MO3HaHWs B Hayke. M3ydeHue XMMHUHM MNPOUCXOJUT C MPHUBJICUCHUEM
3HaHUH W3 paHee M3YYCHHBIX Y4eOHBIX IpeaMeToB: «OKpyKaromuid Mupy», «buonorus. 5—7 Kiacce» u
«®Dusuka. 7 Kmacey.

[Ipy u3ydyeHUH XUMHUHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUUA OCHOB XHMMHUYECKOM HAYKH Kak
00JacTl COBPEMEHHOTO E€CTECTBO3HAHMSI, MPAKTHYECKOH MEATEIHbHOCTH YeJIOBEKa M KaK OJHOrO U3
KOMITIOHEHTOB MHUPOBOH KyJIbTYphl. 3afada y4yeOHOro mpeaMmeTa COCTOMT B (OPMHPOBAHUH CHUCTEMBI
XUMHYCCKUX 3HAHUH — BOXHEUIIUX (PAKTOB, MOHATHI, 3aKOHOB W TCOPETHUSCKUX TIOJOKCHUH,
JOCTYMHBIX 0000IIEHNH MHUPOBO33PEHUECKOTO XapakTepa, sI3blKa HAYKHU, B MPUOOLICHUH K HAyYHBIM
METOJaM IO3HAHUSl MPU U3YYCHUH BEIIECTB U XMUMHYECKUX peakluii, B (OPMHUPOBAHUH U Pa3BUTUHU
MO3HABATENIbHBIX YMEHUN M UX NPUMEHEHUHU B Y4EOHO-TIO3HABATEIBHON U y4eOHO-HCCIIEI0BaTEIbCKOM
NEeSITeTbHOCTH, OCBOSHUH TTpaBUJI 0€30MacHOT0 OOpaIleHHsI C BEIIECTBAMU B ITOBCEHEBHOMN KU3HU.

[Ipyu u3ydeHHr XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl BaXKHOE 3HAUEHUE TIPUOOpEH
TaKue 1eNH, KakK:

— (GopMUpOBaHHME HWHTEIJIEKTYallbHO pa3BUTOM JIMYHOCTHU, TOTOBOW K caMo0Opa3oBaHHIO,
COTPY/JHHYECTBY, CaMOCTOSATEIbHOMY MPUHATUIO PEIICHUHM, CIOCOOHOW adanTHUPOBAaThCS K OBICTPO
MEHSIOLUIUMCS YCIIOBUSIM JKM3HU;

—  HaAmNpaBIIEHHOCTh OOYYCHHMSI Ha CHCTEMaTHYeCKOoe MPUOOMICHHE OO0yJarommxcs K
CaMOCTOSITENTFHOM TO3HABaTENbHOM JAESITENbHOCTH, HAyYHBIM METOJaM TMO3HaHUS, (OPMHUPYIOIIUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUMU;

— oOecreyeHHe YCJIOBHM, CIOCOOCTBYIOIIMX MPHOOPETEHHUI0  OOYYalOIIMMHCS — OIbITa
Pa3HOOOpa3HOW  JEATENHHOCTH, TIO3HAHUS M CAaMOMO3HAHUWA, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIs1 PAa3JIUYHBIX BUJIOB JESITEIIBHOCTH;

— (popmupoBanue o01IeH (YHKIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM 4YHCIIE
YMEHUI OOBSICHITH M OLIEHUBATH SBICHUS OKPY)KAIOIIET0 MUPA, UCTIOJIb3Ys 3HAHUS U OMBIT, OTy4YEeHHBIC
MPU M3YYCHUHM XUMUH, NMPUMEHSTh WX TMPU PEUICHUH TPOOJIEM B TMOBCETHEBHOW >XU3HU U TPYHOBOU
NEeSATEIbHOCTH;

— (opmupoBanue y 0Oy4arOMUXCAd TYMAaHUCTUYECKUX OTHOIICHHWM, MOHMMAHHUS IIEHHOCTH
XUMHUYECKUX 3HAaHHWM AJI BBIPAOOTKU SKOJOTUYECKH I€IeCO00pa3HOro MOBENEHUsI B OBITY U TPYIOBOM
NESTETLHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CAMOBOCIHTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEUETOBEUYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduias u
HAMpPaBIEHHOCTH JAIbHEUIIIETO 00yUYEeHHUSI.

OO6miee 4YKMCIIO YacoB, OTBENEHHBIX JUISI W3YYEHUS XWMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusl, coctaBiuseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Heflen0), B 9 kimacce — 68 yacos (2
yaca B HEJICIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XUMHYECCKHE NOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HU YENOBEKa. XMMHS B CUCTEME HayK. Teja U BEUIECTBa.
du3nyecKkue CBOMCTBA BEIECTB. ArperaTHoe COCTosiHME BemecTB. [loHsATHE O MeTomax INO3HaHUSA B
xumuu. Yncteie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJIBl. XUMUYECKUE 1eMEHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB. IIpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass Qopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemecTB. OTHOCUTENbHAs aroMHas Macca. OTHOcUTeNIbHAs MOJIEKYJsIpHas Mmacca. MaccoBas
J0JIs1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomunyectBo BemecrBa. Monbs. MomspHas macca. B3anMoCBs3b KOJIMYeCTBa, MAacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BemiecTBa. Pacuérel o opmynamMm XMMHUUYECKUX COSAMHEHU.

du3nyeckue U XUMUYECKUE ABJICHUSA. XUMHUYECKash peaklys U €€ MpU3HaKU. 3aKOH COXPAHEHMS
Macchl BemlecTB. XuMuyeckue ypaBHeHus. Kiaccupukanuss XMMHUYECKHX peakuui (CoequHEHus,
pasnoKeHus1, 3aMeleHus, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYAOH, IpaBuiiaMu pabOThI B JIaOOpaTOpUHU U IpUEMaMu 0OpaIleHUs]
c na0opaTOpHbIM O0OOpYyIOBaHHMEM, H3Y4€HHE U OIHUCaHHE (PU3MUYECKUX CBOWCTB 00pa3lLoB
HEOPTraHMYECKUX BEIIECTB, HaOMOJeHHE (QHU3MUECKUX (IUIABJICHHE BOCKA, TAassHUE JIbJa, PACTUPaHUE
caxapa B CTYIIKE, KUTICHHE ¥ KOHJEHCAIUs BOJIbl) U XMMUYECKHX (TOpEHHUE CBEUH, POKATTMBAHUE MEIHOM
MIPOBOJIOKH, B3aWMOJICHCTBHE Mella C KHCJIOTOW) SBJICHWH, HAONIONEHHE W ONUCAHWE TPU3HAKOB
IPOTEKaHMUs XUMUYECKUX peakLuil (pa3ioxkeHne caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTHI € XJIOPUAOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aMMOJICHCTBHE jKelie3a ¢ paCTBOPOM COJIH
menu (I), n3ydyenue cnocoboB pas3zieneHus: cMeceil: ¢ IOMOIIBI0 MarHuTa, (UILTPOBAHUE, BhITAPUBAHHUE,
TUCTWIUISILMS, Xpomarorpadus, NpOBEIEHHE OYMCTKHA IOBAPEHHOW COJIM, HAONIOEHHWE WM OMNHMCAHHE
pE3yJITaTOB NPOBENEHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JAaHHE MoJene
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — aneMeHT u npocToe BeriecTBo. Haxoxnenue
KHUCJIOPOAa B MPUPOJIe, GU3NUECKHE U XUMUYeCKHe cBoMcTBa (peakiuu ropenus). Okcuabl. [Ipumenenue
kucinopona. CrnocoObl TOMyYyeHHUs KHCIOopoaa B JabopaTopuu W MpoMblieHHocTH. Kpyrosopor
Kuciaopoaa B npupoze. O30H — aioTponHast MOAU(UKALUSA KUCIOPOa.

TemoBoit  >PdexkT XUMUYECKOW peakluH, TEPMOXUMHUYECKHE ypaBHEHUS, 0JK30- U
9HAOTEPMHUUYECKHE peakIMU. TOIUIMBO: yrojib M MeETaH. 3arpsA3HEHHE BO3yXa, YCHIEHUE MapHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue BoAopoaa B mIpupope, (usuyeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CLIOCOObI nonydeHus. Kucnotsl u conu.

MossipHblii 00bEM ra30B. Pacu€rbl 1o XUMHUECKUM YpaBHEHHSIM.

®dusnyeckre cBorcTBa BOJbl. Bona kak pactBoputenb. PactBopbl. HachllieHHbIE 1 HEHACHIIIIEHHbBIE
pacTBopbl. PacTBopuMOCTh BelecTB B BoJ€. MaccoBas A0l BEIIECTBA B pacTBOpe. XUMHYECKHE
cBoricTtBa BoJbpl. OcHOBaHuA. Ponp pacTBOpOB B IPHUPOJE M B >KM3HU 4eloBeKka. KpyroBopor BOIbI B
IIpUPOAE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudpukauus  Heopranuueckux  coenuHeHuil.  Oxcuabl.  Krnaccudukamuss — OKCHAOB:
coseoOpa3zymone (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) U HeconeoOpasyrome. Homenkmnarypa
okcu10B. OuU3nuecKkre U XMMUYECKHe CBOMCTBa OKCcuIoB. [loyuenne okcumos.

OcnoBanus. Knaccudukanus ocHoBaHMH: MIENOYM U HEpacTBOpUMbIE OocHOBaHMs. HoMmeHknarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHrne ocCHOBaHUH.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3nueckue 1 XUMUYECKHE CBONCTBA
kuciaot. Psan aktuBHoctn metaiuioB H. H. bekerosa. [losnyyenue Kucior.



Comu. Homenkinarypa coneil. @uznueckue 1 XuMudeckue cBoictsa coseil. [lonydyenne coneil.

['eneTnyeckas CBA3b MEXKIy KIIACCAMH HEOPTAHMYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/ieJIeHue COJIep)KaHusl KHUCIOpoJa B BO3JyXe, IOJlyueHue, coOupaHue,
pacrno3HaBaHHE U U3yYEHHE CBOMCTB KHCIOpPO/a, HAOIIOAEHUE B3aUMOAECHCTBHSI BELIECTB C KUCIOPOJIOM
U yCJIOBHSI BOSHHUKHOBEHHMSI U MPEKpAIEHUs TOpeHus (Ioxapa), O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U
ONMCaHWE WX CBOMCTB, IOJIydeHHE, COOMpaHUe, paclo3HaBaHHE W HW3yYEHHE CBOICTB BOJOpOA
(ropenue), B3auMmozeiicTBue Bojgopoaa ¢ okcuaom Mmenu (Il)  (Bo3sMOXHO  ucCHONIB30BaHUE
BUJICOMATEPHAJIOB), HAOIIOIeHHE 00Pa3I0B BEUIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHIE OCOOCHHOCTEH
pacTBOPEHMS BEIIECTB C PA3IMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA, B3aUMOCHCTBUE BOJIbI C METAJJIAaMU (HATPUEM U KaJIbLIUEM)
(BO3MOXKHO HCIIOJIb30BaHKHE BHAEOMATEpUAIOB), HCCIEAOBaHHE O00pa3lOB HEOPraHUYECKUX BEIIECTB
Pa3NUYHBIX KJIACCOB, HAOJIIOEHNE M3MEHEHUSI OKPACKU WHAMKATOPOB B PACTBOPAaX KHUCJIOT M ILEIOYEH,
u3ydyeHue B3aumozeictBus okcunga menu (ll) ¢ pacTBopoM cepHOIl KHCIOTHI, KHCIOT C MeTalljlaMH,
peakuuil HeUTpaIU3aluy, OJIy4eHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJJHOTO METaJuIa IPyTrUM
13 PacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BaxxHelue Ki1acchl HeOpraHUYECKUX
COCIMHEHUI.

IMepuonuveckuii 3axkon u Ilepmoaumyeckass cucrema XxuMuUYeckux 3iementoB JI. MW
MenpeneeBa. Ctpoenue aTtoMoB. Xumuuyeckass ¢Bfi3b. OKHCINTEJIbHO-BOCCTAHOBHUTEJIbHBIE
peakuun

[lepBple TOMBITKK KiIacCH(PHUKAIMN XUMHYECKHX 3JIeMeHTOB. [loHsTHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHbIE W IIEJIOYHO3EMENbHBIE METallIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBL.

[Iepuonnueckuii 3akoH. Ilepuoauueckas cucrema xuMuueckux anemeHtoB [[. 1. Menneneesa.
Kopotkomnepuoanas u jmmHHONIeproaHas Gopmel [leproandeckoil cHCTEMBI XUMHUYECKUX AJIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpynnbsl. @U3UUECKUI CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB MEpUOJa U
TPYIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sfep. M3orombl. OnekTpoHbl. CTpOo€HHE 3IEKTPOHHBIX
o0oouek atoMoB MepBbIX 20 XxumMudeckux 3ieMeHToB [lepuommyeckoit cuctemsr J[. . Menneneena.
XapakTepucTuKa XUMHUYECKOTO DJIEMEHTa IO ero mnojoxkeHutro B Ilepuomuueckoin cucreme /[ H.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHUsl paJuyca aTOMOB XHMMHUYECKHUX 3JEMEHTOB, METAUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJAM.

3nauenune Ilepmonnueckoro 3akoHa W Ilepuogmueckoil CUCTEMBI XMMHUYECKHUX 3JEMEHTOB A
pa3BuTHS Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumudeckas cBsizb. KoBaneHTHast (monisipHash M HEMOJSIpHAsi) CBSI3b. DJIEKTPOOTPUIATENILHOCTD
XUMHUYECKHX IEMEHTOB. VIOHHas CBS3b.

Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl okuciaeHus u
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpa3lOB BELIECTB METAUIOB M HEMETAJJIOB, B3aHUMOJECHCTBUE THAPOKCUAA IUHKA C
pacTBOpaMHu KHUCIOT M IIEJIOYed, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pa3ioKeH!s, COSTUHEHHUS).

Mesicnpeomemmunie céazu

Peanusanus MeXnpeaMeTHBIX CBA3EH IPU M3YYEHUM XMMHHM B 8 KJacce OCYIIECTBIISIETCS 4epe3
MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK U MOHATHHA, SBISIONINXCS CUCTEMHBIMH
JUISL OTJIEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIC TIOHSTHS: HAYYHBIN (aKT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3,
KJ1accupuUKalus, NEePUOAUYHOCTb, HAOIOJIEHHE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, HU3MEPEHUE, MOJIEINb,
SIBJICHUE.



®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIIbI, PaINOaKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUYECKUN 3apsj]l, BELIECTBO, TEJO0, O0bEM, arperaTHoe COCTOSIHME BEIIEeCTBa, ras,
¢u3nvecKre BEIMYUHBI, €INHUIBI H3MEPEHHsI, KOCMOC, TUTaHEeTHI, 3BE3161, CoHIIE.

buonorust: porocuntes, npixanue, onocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIC MOPOJBI, IOJIE3HBIE HCKOMAEMEIE,
TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKkIust

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuueckux iemeHroB [I. M. Menneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOICTB XHMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, Kajus, KajblUs M MX COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHHEM DJJIEMEHTOB B
[lepuonuyeckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrpoeHue BelecTBa: BUJIbI XMMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOMWCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUa XUMUYECKOM CBSI3U.

Knaccudukanys u HOMEHKJIATypa HEOPraHMYECKHUX BeEIIEeCTB. XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCALIMXCS K pa3IMYHBIM  KJaccaM HEOPraHUYeCKUX COCIMHEHHMH, TIeHeThdeckas CBA3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XUMHYECKMX peakUuid MO pasiMYHbIM HIpHU3HAKaM (IO YUCIYy U COCTaBy
YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3 (EKTy, MO0 HM3MEHEHHUIO CTEIEHEH OKHCICHUS
XMMHUYECKHX 3JIEMEHTOB, 110 OOPaTUMOCTH, MO Y4YacTHIO KaTajlu3aTopa). DK30- M 3HIOTEpPMHUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocT Xxumuueckol peakuuu. [loHsTne 00 o00paTUMBIX U HEOOPAaTUMBIX
XUMHUYECKUX peakiusax. [IoHsTHe O rOMOreHHBIX W reTeporeHHbIx peakuusx. Ilonstue o kartanuse.
[lonatue o xumuueckoM paBHOBecUH. (DaKTOpHI, BIMAIOIIME HAa CKOPOCTh XMMUYECKOH peakuuu M
10JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIbBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  DJEKTPOHHbIM  OaJjaHC  OKMUCIMTENbHO-
BOCCTAaHOBUTENIbHON peakiuu. CocTaBlieHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHUM C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 3IEKTPOTUTUUECKON TUCCOLUALUU. DIEKTPOIUTHI U HENEKTPOIUTH. KaTHOHBI, aHHOHBI.
MexaHu3M AMccoLMaly BEIIECTB € Pa3IMYHbIMM BUIAAMHM XUMUYECKOW CBs3U. CTEneHb AUCCOLUALUN.
CuiibHBIE U CJTa0bIe DJIEKTPOJTHUTHI.

Peakiium noHHOro oOMeHa. YCIOBHMS NpPOTEKaHMsS peakUWii HOHHOIO OOMEHa, IOJHBbIE H
COKpalI€HHbIE HOHHBIE YypaBHEHHMs peakuuil. CBoOWCTBa KHCIOT, OCHOBaHHMH U cojiel B CBeTe
MPEJCTaBICHUNA 00 3IIEKTPONIUTHUECKOM nucconuannu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PEUIETOK HEOPraHMYECKUX BELIECTB — METAJIIOB U
HeMeTa/oB (rpaduTa U anMasa), CJIOXKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIEIOBaHHE 3aBHUCUMOCTH
CKOPOCTH  XMMHYECKOW peakIuu OT BO3ACHCTBHUS  pa3iMYHbIX  (PAKTOPOB, HCCIIEIOBaHHE
JIEKTPONPOBOJIHOCTH PAacCTBOPOB BEUIECTB, IpoIecca TUCCOLMALUU KHCIOT, ILIEJOYEed M Ccosed
(BO3MOKHO HCIIOJIb30BAaHME BHJIEO MATEPHANIOB), MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
NPOTeKaHMUs peakluil MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIACICHHUE Ta3a, oOpa3oBaHUE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (TropeHue, peakiuu
pa3iIoKEeHUs, COEIMHEHUs), PACIIO3HABAaHWE HEOPraHMYECKHX BEIIECTB C IOMOUIbIO KaueCTBEHHBIX
peakuuii Ha HOHBI, PelICHHE SKCIIEPUMEHTAIBHBIX 3a/1au.

HemeTtauibl 1 MX coeJMHEHUSA

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHue U GpuU3nUecKue CBOMCTBA MPOCTHIX BEIECTB — IaJOT€HOB. XUMHUYECKHUE CBOHCTBA
Ha IpUMepe XJopa (B3auMoJIeHCTBUE C METAJUIAMH, HEMETaJlJIaMH, LenoyamMu). Xiaopoogopo. ConsiHast
KHMCJIOTA, XMMHYECKHE CBOWCTBA, IOJYy4YeHUE, NpUMEHEHHUe. [lelicTBHE XJopa M XJIOpOBOAOPOJa Ha
OpraHu3M 4YesoBeKka. BakHelmume XI0puasl U UX HaX0XKIEHUE B IPUPOJIE.



OOmras xapakrepuctika 31eMeHToB VIA-rpynmbsl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE
creneHd okuciaeHus. CrpoeHue M (U3NYECKHE CBOICTBAa NMPOCTBIX BEIIECTB — KHUCIOPOAA M CEpBI.
AnnorponHbsle MoAM(UKAIMU KHCIOpOJa W cepbl. XUMHYECKHe cBOHCTBa ceprl. CepoBonopof,
cTpoeHue, (u3n4yeckue M XUMUYeckue cBoHcTBAa. OKCHIBI Cepbl Kak IMPEACTaBUTEIN KHUCIOTHBIX
okcuaoB. CepHas KHCIOTa, (PU3NYECKHE W XMMHUYECKHE CBOMCTBa (0OIIME Kak MPEACTaBUTENs Kiacca
KUCJIOT U crneuuduueckue). XUMHUYECKHE PpeaklUH, JIeXKallde B OCHOBE MPOMBIIUIEHHOro crocoba
MOJIy4eHUs1 cepHOU KHUCHOTHL. [IpumeHenue cepHoit kucnotbl. ConM CEpHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cyiabgaT-uoH. HaxoxeHue cepbl U €€ coelMHEHUH B Mpupojae. XMMHUUYECKOe 3arps3HEeHue
OKpY’)KaloIllel Cpellbl COEAMHEHUSIMU Cepbl (KUCIIOTHBIE JOXKIH, 3arpsA3HEHUE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro Mpe0TBpaILEeHHS.

OO6mas xapakrepuctuka 31meMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTENIEHU OKHUCICHMs. A30T, paclpoCTpaHEHHE B HpUpoAe, (PU3MUECKHe U XHUMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHUaK, ero (usuueckue M XMMHUYECKHE CBOICTBA, IMOJIyuyeHHE H
npuMeHeHre. Coim aMMOHMS, UX (U3MYECKHE M XMMHUYECKHE CBOWCTBa, nmpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THas KHCJIOTa, €€ ImoiydeHue, (U3nYecKrne U XUMHUYECKHEe CBOWCTBA
(oOmue Kak IMpencTaBUTENs Kjlacca KHUCIOT M cnenuduueckue). Mcnoab3oBaHue HUTPATOB M COJIEH
aMMOHHS B KayeCTBE MMHEPAIbHbIX yn0OpeHud. XMMHUYECKOE 3arpsi3HEHUE OKpYKalollehd cpeabl
COEMHEHUSIMM a30Ta (KHCIOTHBIE JOKIH, 3arps3HEHHE BO3/1yXa, MOYBbl M BOA0EMOB). Docdop,
aymotporHbie Mogudukanuu docdopa, pusmdeckne n xumudeckue coiictBa. Okcun docdopa (V) u
¢dochopHas kucnora, Gpusnueckue U XMMHUYECKHE CBOWCTBA, moiyudeHue. Mcnonb3oBanue docdaros B
KayecTBE MUHEPAJIbHBIX Y100pEHUH.

OOmas xapakrepuctika 31eMeHToB IV A-rpynnbl. OcOOEHHOCTH CTPOEHUs aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIICHHs. YTIIEPOJ, aJUIOTPOIHbIE MOAU(HUKALINHN, PACIPOCTPAHEHNE B IPUPOAE, PU3NIECKUE
U XUMHYeckue cBoiictBa. Ancopbuusa. KpyroBopor yriaepona B mpupoge. OKcHIbl yriepoja, HX
¢u3nveckne W XMMUYECKHE CBOMCTBA, JEHCTBHE HA JKMBBIC OPTaHU3MBI, TOJYYEHHE U TPUMEHEHHE.
DKosornyeckue npoodsiemMsl, CBsi3aHHbIE ¢ okcuJoM yriaepona (IV), rumoresa rinobasbHOro MOTEIUIEHUS
KJIMMaTa, TapHUKOBBIN 3 (DeKT. YroybHas KUCIOTa U €€ CONH, UX PU3NYECKHE U XMMHUYECKHE CBOMCTBA,
nojrydyeHue u npuMeHenue. KauectBeHHast peakiusi Ha kapOoHaT-uOHBL. Vcnonbp3oBaHue KapOOHATOB B
OBbITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauanbHble TMOHATUS 00 OPraHWYECKHMX BELIECTBAX KaK O COEAMHEHUSX yriepojaa (MeTaH,
9TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TIIMIEPHH, YKCYCHas KucaoTa). [IpupojHble HCTOYHUKHU YTII€BOJOPOI0B
(yrosib, npupoaHbIM ra3, HedTh), HPOAYKTH HX THepepaboTku (OeH3UH), MX pojib B OBITY U
MPOMBIIITIEHHOCTH. [loHSTHE 0 OMOJIOrMYECKH Ba)KHBIX BEILECTBAX: XKUpPax, OeNKax, yrieBoJax — U UX
pOJIM B )KM3HM UelloBeKa. MaTepruanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COEANHEHU.

Kpemuuii, ero ¢gusnyeckue u XMMHUYECKHE CBOMCTBA, MoOJiyueHHWE U HpuMeHeHue. CoeauHeHus
KpeMHUs B mpupoje. OO6mue npezacraBieHus o0 oxcuiae kpemHus (IV) u kpeMHUEBON KucioTe.
Cunukatel, UX UCHOJb30BaHUE B OBITY, B MPOMBILIUIEHHOCTH. BaxkHeilline cTpouTenbHble MaTepuabl:
KepaMHKa, CTEKJIO, LEeMeHT, OeToH, xkene300eToH. [IpoGieMbl (e30MacHOro  MCHOIb30BAHUS
CTPOMTENbHBIX MaTepUajIOB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJISHOM KHUCIOTHI, IPOBEICHHE
KayeCTBEHHBIX peaKkIMid Ha XJIOPUA-UOHBI U HaONIO/EHHE MPU3HAKOB MX TMPOTEKAHUs, OIbITHI,
oTpaxawluue (u3nueckue M XHUMUYECKHE CBOWMCTBA TaJOT€HOB U HX COEIUHEHHUH (BO3MOXHO
UCTOJb30BAaHUE  BUAECOMATEPUATIOB), O3HAKOMJIEHHME C oOpa3namu XJOpPUIOB  (raJIOT€HH[IOB),
O3HaKOMIIEHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHUAJIOB),
HaOIoIeHne Tporecca OOYrJMBaHMUs caxapa Mo JeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI,
M3Y4YeHHE XUMUYECKHX CBOMCTB pa30aBIe€HHON CEepHON KUCIIOTHI, IPOBEACHNE KaueCTBEHHOM peakliuy Ha
cynb(ar-uoH M HaOJIOAEHUE MpHU3HAKa e€ MPOTeKaHMs, O3HAKOMIIEHHE C (PU3MYECKMMM CBOWCTBaAMH
azota, ¢ocdopa U UX cCoeaqUHEHNUN (BO3MOXKHO HMCIIOJIH30BAHKE BUACOMATEPHAIOB), 00pa3aMu a30THBIX
u ¢dochopHbIX ynoOpeHuil, momyueHue, coOMpaHUE, paclo3HABAaHHE W H3yueHHE CBOICTB aMMHUaka,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha MOH aMMOHHUS U (ochaT-MOH M H3Y4YEHUE MPHU3HAKOB HX



IIPOTEKAHUs, B3aUMOACUCTBHE KOHLEHTPUPOBAHHON Aa30THOM KHCIOTBI C MeEAbl0  (BO3MOYKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB), W3YYEHHE MOJENIel KPUCTAINTMYECKUX PEIIETOK anmasa, rpadura,
¢bymiepeHa, 03HaAKOMIICHHE € MPOIIECCOM aACOPOIUU pAaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOras3a, MmojiyueHue, coOupaHue, pacrio3HaBaHUE U M3y4YE€HHUE CBOWCTB YIJIEKHCIIOTO
rasa, NMpoBEJCHUE KAueCTBEHHBIX pEakKIMil Ha KapOOHAT M CUJIMKAT-MOHBI U M3YUYECHHE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMIICHHE C  MNPOAYKIMEH  CHWIMKATHOM  NPOMBIIUIEHHOCTH,  pEILICHHE
AKCIEPUMEHTAIIbHBIX 3a71a4 10 TeMe «BaxHelme HeMeTauTbl U UX COSAMHEHUS».

MeTaJuibl M UX COeIMHEHUS

OOmas XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/NIOB Ha OCHOBAHHWHM WX TIOJIOKEHUS B
[lepuonnueckoil cucreme xumuueckux anemeHToB J[. M. MenzaeneeBa u crpoeHust atomoB. CTpoeHue
MeTauioB. MeTajinyeckas CBsi3b M METaNIMYecKas KpUCTauIMuecKas pemérka. DIeKTPOXUMUYECKUN
psaa HampsbkeHu wmetauioB. Du3Myeckre M XUMHUYECKHe cBoWcTBa MeTayioB. OOmiue crocoOsbl
nosyyeHus: MetaiyioB. [IoHSATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
Crnnagsl (CTallb, 4YyT'YH, TIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[[lenoynble MeTamuibl: MOJIOKEeHHE B Ilepuogumueckoil cucreme XUMHYECKHUX sjieMeHToB J[. .
MenzeneeBa, CTpOCHHE UX aTOMOB, HaXOXJeHUe B mpupoje. dusndeckre U XMMHUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kayust). OKCUIIBI U TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHne men0uHbIX METaIOB
U UX COSIUHEHUH.

[[lenoyHO3eMENBHBIE METAUIbl MArHUM W KajbLMil: mnoJjioxkeHue B Ilepuoanueckoit cucreme
xumuyeckux 3aemeHToB J1. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaAX0XIeHHE B npupojae. Gusnyeckue
U XUMHYECKHE CBOWCTBA MarHusi M Kajiblus. BaxkHelinine coenuHeHUs] KabLHs (OKCHUI, THUAPOKCHI,
comnu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

AmoMmunuil: nosoxxenue B llepuognyeckon cucreme xumudeckux 3ineMeHToB 1. M. Menneneesa,
CTPOCHHUE aToOMa, HaxoXJAeHue B mpupoje. DPusnueckne M XUMUYECKHME CBOMCTBA aTIOMHUHUSL.
AMpoTepHbIe CBOMCTBA OKCHJIA U THIPOKCHA ATTFOMUHUS.

Kenezo: nmonoxenue B Ilepuonnueckoit cucrteme xummuueckux sneMeHtoB . WM. Menneneesa,
CTPOGHUE aToMa, HaxoxJeHue B mpupoze. dusnmyeckue M XUMHUUECKHE CBOMCTBa xene3a. OKCHIBI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u Mmoyy4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMi METasIOB U CIUIAaBOB, MX (PU3NYECKUMH CBONCTBaAMH, H3Yy4EHUE
pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXHO WCIIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHAA KalbLIUS M HATPUS C BOAOW (BO3MOXKHO HCIOJH30BAaHUE BUICOMATEPHUATIOB),
WCCTIEIOBAaHNE CBOMCTB KECTKOM BOJBI, TIpollecca TOPEHMs JKele3a B KUCTOpoae (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHAIIOB), MPU3HAKOB MPOTEKAaHUS KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus,
KaJIbIIMs, allOMUHMS, 1TMHKa, xene3a (1) u xxenesa (111), menu (I1), HaGmroeHNe U ONMCcaHKE TTPOLIECCOB
OKpalllMBaHUsl TIJaMEHM HWOHAMM HATpUs, Kalusg ¢ Kajdblusd (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB THIPOKCHA AIOMUHUS U THAPOKCUJIA ITUHKA,
pelIeHne SKCIEePpUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasuibl U UX COSTUHEHUSD.

XuMHus M OKpyKamoLmas cpeaa

BemectBa 1 Marepuansl B MOBCEIHEBHOM JKU3HU YenoBeka. bezonacHoe MCHob30BaHUE BEIIECTB
Y XUMUYECKUX Peakiuii B ObITy. [lepBast momMomp mpyu XUMHUIECKHUX 0KOTaxX W OTPABIICHHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYXKaromiel cpeapl (TmpefenbHas JOMyCTHMas KOHIICHTPAIUs
Benlects, nanee — [1JIK). Ponb xumMuu B pemieHnu 3K0JI0rHYecKuX MpooieM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIIO, CIIaBbl METAIIJIOB, TIOJTUMEPHBIE MATEPUAIBI).

Mesicnpeomemmuoie céazu

Peanusanus MexXnpeaMeTHBIX CBA3EH NPU M3YYEHUM XMMHHM B 9 Kiacce OCYIIECTBIISIETCS 4epe3
HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUTSL OTJICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO1u1re ecTecTBEHHO-HAYYHbIC MMOHATHSA: HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CHHTE3,
KJIaccu(UKaLus, NepHOANIHOCTh, HAOMIOCHNE, HKCIEPUMEHT, MOJCINPOBAHUE, U3MEPEHHE, MOJICb,
SBJICHHE, TTAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MATEPUAIIBI.

®usnka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIBI, PaJHOaKTHBHOCTb,
MOJICKYyJIa, JJIEKTPUUYECKUIH 3apsij, NPOBOJHHUKH, TOJTYIPOBOJHHUKH, JUIIEKTPHKH, (HOTORIIEMEHT,
BEIIECTBO, TeJO, O0OBEM, arperaTHoe COCTOSHHE BEIIecTBA, TIa3, pacTBOp, pPacTBOPHMOCTH,
KpUCTAJUIMYECKass pPemETKa, CIUIaBbl, (U3UYECKHUE BEIUYMHBI, C€IWHHUIBI HM3MEPEHHS, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/1b61, ComHIIe.

buonorusi:  ¢gorocunTe3, abixaHue, Ouocdepa, SKOCHCTEMa, MHHEpAIbHBIE YyIOOpeHUs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHbIE MOPOJBI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus TOCTUTAIOTCS B
xo/ie OOy4YeHHS XMMHH B €IUHCTBE Y4e€OHON M BOCIUTATEIHLHON NEATEIbHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMH  POCCUWCKUMHU  COLUMOKYJIBTYPHBIMM W  JIYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
MIPUHATHIMU B OOIIIECTBE MPaBUIAMH M HOPMAaMH ITOBEJCHHS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUSA U COLIUATM3AIUU 00yUJaIOIIHXCA.

JIMYHOCTHBIE PE3YJIbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX EHHOCTHBIX OPUEHTALMM U pACIIMPEHUE OIbITA ACSITEIBHOCTHA HA €€ OCHOBE, B TOM YUCIIE B
YacTH:

1) naTPHOTHYECKOT0 BOCIIUTAHMUS:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJIEIUIO, TOHUMAaHUS 3HAUCHUSI XMMHUYECKON HayKH B JKU3HH COBPEMEHHOT'O OOIIECTBa, CIIOCOOHOCTU
BJIaJIETh JIOCTOBEPHOM HH(pOpMalueld O TMEepeloBbIX JOCTHKEHUSX U OTKPBITUSAX MHPOBOM U
OTE€YECTBEHHON XMMHHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCTIMTAHUS:

MPEACTABICHUS O COIMAIbHBIX HOPMaxX M MPABUIIAX MEKIMYHOCTHBIX OTHOLUEHUN B KOJUIEKTHBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJIE3HOW, Yy4eOHOMCCIEN0BATEIbCKOM,
TBOPYECKON W JIpYrUX BUAAX AEATEIHLHOCTH, TOTOBHOCTU K PAa3HOOOPAa3HOW COBMECTHOM IEesTeNbHOCTH
MPU  BBIMOJHEHUN Y4YEOHBIX, TMO3HABATEIbHBIX 3aJ/lay, BBINOJIHEHUU XHMHUYECKUX OKCIIEPUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B TpOIECCEe ATOU
y4eOHOU NeSITeIbHOCTH, TOTOBHOCTH OILICHMBATh CBOE IOBEIEHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UIIMKM HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHUPOBO33PEHUECKHE TPEICTABICHUS O BEIIECTBE U XUMHUYECKOM pEaKIUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONINE OCHOBY JIJISl TOHUMAHUS CYITHOCTH HAYYHOM
KapTUHBI MHpa, MPEACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOJBI, B3aHMOCBS3SIX
YeJoBeKa C MPUPOIHOU CPEIOM, O pOJIU XMMUH B TO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyY€HHWE HOBBIX 3HAHUI MO0 XUMUU, HEOOXOIUMBIE
U OOBSICHEHWSI HaOIIOJa€MBIX TPOIECCOB W SIBJICHUHM, ITO3HABATEIbHOW, WH()OPMAIIMOHHOW U
YUTATEIbCKON KYyIbTYphl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITETBHOW pabOThl C y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOH, JOCTYITHBIMH TEXHHUYECKUMHU CPEICTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHI0O U TO3HaHWIO, JIOO03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000Opa30BaHUIO, TPOCKTHOM M MCCIENOBATEILCKONW JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBJICHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) hopMUPOBAHUS KYJIbTYPbI 310POBbSI:



OCO3HAHHUE LIEHHOCTU >KU3HHU, OTBETCTBEHHOT'O OTHOILIECHHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha
3I0pPOBBIA 00pa3 KW3HH, OCO3HAHWE TOCICJCTBUNA W HEMPUITHE BPEIHBIX MPHUBBIYCK (YIOTpeOIeHUS
QJIKOTOJIs1, HAPKOTHKOB, KYpEHHs1), HEOOXOIMMOCTH COOJIFO/ICHHUS TIPAaBUI OE30TIaCHOCTH P 0OpaIieHun
C XMMHUYECKUMH BEIIECTBAMH B OBITY U pPEaIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

HMHTEpEC K MPaKTUYECKOMY HU3YUYEHHUI0 Tpodeccrii U Tpyia pa3IMuHoOro pojia, yBaXEHUE K TPYLY U
pe3yJibTaTaM TPYAOBOM JAESATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHHUMU 1O
XUMHUH, OCO3HAHHBIA BHIOOP HMHAMBHUIAYAIbHON TPACKTOPHUU TNPOJOJDKEHUS OOpa3oBaHHSA C y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCHENTHOW Mpo(eCCHOHATBHON ACSATEIIPHOCT W Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aIanTUPOBAThCs B MPodecCuoHAIBHOM cpefie;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS:

IKOJIOTHUYECKHU I1eJIeco00pa3HOe OTHOIIEHUE K MPHUPOJIE KaK MCTOYHUKY JKH3HU Ha 3eMiie, OCHOBE
e CyllecTBOBaHMS, MOHMMAHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHoro odpasza *KHU3HU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 370pPOBBIO, OCO3HAaHHE IEHHOCTH
coOMroieHusT TpaBUJl O€30MaCHOTO TMOBEACHUA NpU padoTe C BELIECTBAMH, a TAaKKe B CHUTYalUsX,
YIPOKAKOUIUX 3I0POBBIO U )KU3HU JIFOJEH;

CHIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJTy4YaeMble MPU U3YYEHUU XMMHH, AJI pElIeHUus 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW NPUPOAHOW CPENOH, Ul IOBBILICHHUS YPOBHS JKOJIOTMYECKON KYJIBTYpHI,
OCO3HaHHUs TJIOOATBHOTO XapakTepa SKOJIOTHYECKUX MpoOJIeM U MyTed HX pelIeHUs MOCPEACTBOM
METOJIOB XHMHH, HKOJOTHMYECKOIO0 MBIILICHHUS, YMEHUS PYKOBOJICTBOBATHCA WM B IO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe wMerampeaMeTHBIX peE3yJIbTAaTOB BBIACNSAIOT 3HAUMMble Ui  (OPMUPOBAHUA
MUPOBO33pEHUsI OOIIECHAYYHBIE TTOHATHUS (3aKOH, TEOpHs, MIPUHIUII, TUIIOTE3a, (aKT, CUCTeMa, MPOIECC,
OKCIIEPUMEHT W JAPYroe.), KOTOpPhIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpeaMeTax H
MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 3TUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHHUE O IIEIOCTHOW HAy4YHOU
KapTUHE MHpa, ¥ YHUBEpcalbHble YyueOHbIe JecTBHsS (MMO3HABATENbHBIE, KOMMYHUKATHUBHEIE,
pEeryJsiTUBHBIE), KOTOpbIe OOEeCreyuBalOT (PopMUpOBaHHE TOTOBHOCTHU K  CaMOCTOSATEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU IeATEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

YMEHHSI HMCIIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBINUIEHUS MPU OCBOEHWU 3HAHUMN: PACKpPbIBATH
CMBIC]T XMMUYECKUX MOHATHM (BBLACNATh HUX XapaKTE€pHbIE MPU3HAKU, YCTAaHABIMBATh B3aHUMOCBS3b C
JIPYTUMHU TIOHSITUSMH), HWCIIOJIB30BaTh TMOHATHSA I OOBACHEHHS OTIEIbHBIX (DAKTOB W SIBIICHUI,
BBIOMpATh OCHOBAHUS M KPUTEPUU NS KIACCH(PUKAIUU XUMUYECKUX BEIIECTB U XMMHUECKUX PEaKIIHiA,
YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3M MEXKIY OOBEKTaAMH H3y4Y€HUS, CTPOUTH JIOTUUECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH ), IeaTh BEIBOJBI M 3aKITIOYCHHUS,

yMEHHE TIPUMEHATH B TMPOIECCe TO3HAHUS TMOHATUS (MPEAMETHBIE W METalpeAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XUMHHU, TPEOOPa30BhIBATH MIUPOKO MPUMEHSIEMbIE
B XMMUU MOJICJIbHBIC TIPEJICTABICHHS — XUMUUYECKHUI 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKas (popmyina u
ypaBHEHHE XUMHYECKOW PEakIuu — MpH pelIeHHH Y4eOHO-TI03HABATEIbHBIX 3a7ad, ¢ Y4ETOM ITHX
MOJICTIbHBIX MPEACTaBICHUN BBISBIATH M XapaKTEPHU30BATh CYNIECTBEHHBIE MPU3HAKK H3YYaeMbIX
OOBEKTOB — XHMHYECKHX BEIIECTB W XHUMHUYECKUX pEaKIHi, BBIBISTH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U M MPOTUBOPEUHS B U3yUa€MbIX MMPOLECCAX U SIBICHUSX.

ba3oBble ucciaenoBaTelibCKue JeiCTBHS.

YMEHHME HCIOJb30BaTh MOCTABICHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TaKXKe B
KauecTBE OCHOBBI 1JIs1 ()OPMUPOBAHMSI THUIIOTE3Bl IO TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

NpuOOpeTeHHue OMbITa MO0 I[JIAHUPOBAHWIO, OPraHU3aldd ¥ TPOBEICHUI0 YUYCHUYECKUX
SKCIIEPUMEHTOB, YMEHHME HaOII0JaTh 3a XOJOM IIPOIlecca, CaMOCTOSITEILHO IPOTHO3UPOBATH €ro



pe3ynbTar, (GOopMyIHpoBaTh OOOOIIEHHS U BBIBOABI 10 pe3yJabTaTaM MPOBEAEHHOTO OIbITa,
WCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMeHHEe BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH UH(DOPMAIINIO Pa3INYHbIX BHAOB U (HOpM
IIPE/ICTABICHMS], TIOJyYaeMyI0 U3 Pa3HbIX UCTOYHMKOB (HAy4YHO-TIONYJISIpHAsl JUTEpaTypa XUMHUYECKOTO
coJiep>KaHusl, CIpaBOYHbIE TTocoOusi, pecypchl HTepHETa), KPUTUYECKU OLICHUBATH NMPOTUBOPEUYUBYIO U
HE/IOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TMPUMEHSATh pa3lIuyHble METOJAbl M 3alpochl MpU ToHCKe U 0TOOpe HH(pOpMaLUUd U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIWMBIX Ul BBINOJHEHHS Yy4YeOHBIX M IO3HABATENIBHBIX 3a/ad
onpeAenéHHOro TUIA, MpUOOpEeTeHHe OmblTa B O0JIACTH  MCMONb30BaHUS  HMH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJaZICHHE KYyJAbTYpOW aKTUBHOTO WCIOJB30BAHUS PA3THYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpaTh ONTUMaIbHYI0 (OpMy HpelcTaBieHuss HHGOpMalUU U
WUTIOCTPUPOBATh pEIIacMble 3aJadyd HECIOXKHBIMHU CXEMaMHM, JIuarpaMMaMu, IpYyruMu (opMamu
rpauKy U UX KOMOMHAIUSIMU;

YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATH B Mpoliecce yYeOHON U UCCIIE0BATEIbCKOM 1€ATEIbHOCTI
nH(OPMALIUIO O BIUSHUU IPOMBIIIICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIOPTAa HA COCTOSIHHE
OKpY>Karolle MPUPOJTHON CPEBI.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJ¢ nuajora W (WIM) JUCKYCCHH) TIO CYIIECTBY OO0CYXIaeMoit
TeMbI, (POPMYITHPOBATH CBOU MPETIOKEHUS OTHOCUTEIHLHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHS TPEACTaBIATh MOJIYYEHHBIE PE3yJbTaThl IO3HABATEIbHOW MAESTENBHOCTH B YCTHBIX M
MMMCbMEHHBIX TEKCTaX; JeNaTh IMPE3EHTAIMI0 PE3yJbTaTOB BBINOJHEHUS XUMHYECKOTO SKCIIEPHUMEHTA
(;1abopatopHOro OmBITAa, JAOOPATOPHOM pPabOTHI IO KCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4e€OHOTO
MIPOCKTA);

YMEHHUSI Yy4e€OHOrOo COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW II03HABATEIbHOW U
HCCIIEIOBATENILCKON JIESITEIbHOCTH IMPH PELICHUHM BO3HUKAIOUIMX MpoOieM Ha OCHOBE y4éra OOIIMX
MHTEPECOB U COIJIacOBaHMWS MO3ului (oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBbIE IITYPMBI»,
KOOp/MHAIMSI COBMECTHBIX JEHCTBUH, OINpeleNieHue KPUTEPHEB IO OLIEHKE KauecTBa BBIOJHEHHOM
paboThI U ApyTHE).

PeryassTuBHbIe yHHBepcaabHble Y4eOHbIe AeilicTBUA:

YMEHHE CaMOCTOSITEIbHO OIpEAeNsaTh LEeIu JeATENbHOCTH, IUIAHUPOBaTh, OCYILIECTBIATH,
KOHTPOJIMPOBAaTh U HPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO NESATEIBHOCTh, BBIOMpaTh Hamboiee
s exTuBHBIE CTTOCOOBI pelieHUs] yueOHbIX U MO3HABATENBHBIX 33/1a4, CAMOCTOATEILHO COCTABIATh WIH
KOPPEKTHPOBATh MPEIOKEHHBIH alNrOpUTM IEHCTBUN MPU BBHIMOJIHEHUH 33/1aHUI C YYETOM IOJIy4EHUs
HOBBIX 3HaHUI 00 WH3ydaeMbIX OOBEKTaX — BEILIECTBAX W PEAKIMSIX, OLIEHUBATh COOTBETCTBHE
MOJlyYEeHHOTO pe3yJibTaTa 3asBICHHOW LeNH, YMEHHE HCIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI,
IpejaraéMble B YCIIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOECHUIO 0053aTENbHOTO CO/IEP)KAaHUs, YCTAaHOBIEHHOTO
JTaHHOM (henepasibHON pabodel MporpaMMoi, BBIAEINSIOT: OCBOCHHbBIE 00yYarOIIMMUCS HAay4YHbIE 3HAHUS,
YMEHHS U CIOCOObI IeUCTBUM, crieliuprUecKue Uisi MpeAMETHON o01acTu «XUMHUSI», BUIbI JEATEIbHOCTH
[0 TOJIyYEHHIO HOBOT'O 3HAHUS, €r0 MHTEpIpEeTalMy, NpeoOpa3oBaHUIO M NMPUMEHEHHUIO B Pa3IMYHBIX
Y4EOHBIX U HOBBIX CHTYaIIHsIX.

K koH1iy o0yuyenus B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® PACKPBIBATh CMBICII OCHOBHBIX XHMHUECKUX IOHATUH: aTOM, MOJIEKYJa, XUMHUUECKUH DJIEMEHT,
IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOJHAs M HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJIIpHas Macca,
MaccoBasi J10Ji1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBI 00bEM, OKCU, KUCIOTa, OCHOBAHHUE,
COJIb, AJIEKTPOOTPHUIATENLHOCTD, CTETIEHb OKHCIEHUS, XUMHUECKas peaklusi, KJacCu(PUKAIUs peakluii:
peaKkIMM COCOUHEHHUS, PEaKIUH pa3IoKEHUs, peaklHH 3aMeIIeHUs, peakuuu oOMeHa, 3K30- H



SHIOTEPMHUYECKUE PEAKIMH, TEIUIOBOM H(PQEKT peakiuu, sSApOo aTroMma, SJIEKTPOHHBIH CIIOW aToma,
aToOMHasi opOuTalb, paguyc aToMa, XUMHUYECKas CBsA3b, MOJIIPHAs M HEMOJSpPHAs KOBAJIECHTHAasl CBS3b,
HOHHAsl CBS3b, NOH, KaTHMOH, aHWOH, PacTBOpP, MaccoBasl J10J BelllecTBa (IPOLEHTHAsI KOHLIEHTpALMs) B
pacTBope;

® MJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX NOHATUN U MPUMEHATH 3TU NOHATUS IIPU
OIMCAaHUU BELIECTB U UX NIPEBPALLECHUN;

® CTIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (OPMYJ BEIIECTB U YPaBHEHUH
XMMHYECKUX PEAKIIUM;

® ONIpE/IENATh BAJIEHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb OKHCICHMS
3JIEMEHTOB B OMHAPHBIX COEMHEHUSX, IPUHAUIEAKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUI
o opmynam, BUJ XUMHUYECKON CBSI3U (KOBAJCHTHAS M MOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSX;

e packpbiBaTh cMmblca Ilepuognueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATh IIOHUMaHUE
NIEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX IOJIOKeHHA B [lepmonnyeckoi
CUCTEME, 3aKOHOB COXPAHEHHUSI MACChl BELIECTB, ITIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHMUS,
3aK0Ha ABOrazpo;

® OIIMCHIBATh M XapaKTepu3oBaTh TabMuMuHyro ¢opmy Illepuoanueckoit cucTeMbl XMMHUYECKHUX
JJIEMEHTOB: pa3iuyaTh TMOHSATHS «rJaBHas mnonarpymmna (A-rpynma)» u «mobounas moxrpymma (b-
Ipymnmna)», Majible U OONbLIME MEpUO/bl, COOTHOCUTh OOO3HAYEHHs, KOTOpbIE HMEIOTCA B Tabuuue
«lepuognueckas cucrema xumuueckux dsnemeHToB [ M. MengeneeBay ¢ 4YMCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3apsj sijpa, oOllee 4ucio
AJIEKTPOHOB U paclpeesieHUue UX 0 FIEKTPOHHBIM CJIOSM);

e KJJacCU(UIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMUECKUE BEILECTBA, XUMHUYECKHE pEeaKIUU
(10 YmuCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEIUNIOBOMY 3D (DEKTy);

® XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHYECKHE CBOICTBA BEIIECTB pPa3jIMUYHBIX KJIAcCOB,
IIOATBEPKasl ONMCAHME IIPUMEPAMU MOJIEKYJSIPHBIX YpPAaBHEHUN COOTBETCTBYIOIUX XUMHUYECKUX
peakuuii;

® [[POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTaBa, BOZMOKHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHNUN B Pa3JINYHBIX YCIOBUSX;

® BHIYHCIISATE OTHOCUTENBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILLECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3J€MEHTa M0 (opMyJie COEIMHEHUs, MacCOBYIO JOJIO BEIECTBA B PacTBOpE, IMPOBOJUTH
pacuéTel 110 YpaBHEHUIO XUMUUYECKOM peakLnu;

® [[PUMEHATh OCHOBHBIE OIEpalli MBICIUTEIbHON AESITEIbHOCTH — aHAU3 M CHUHTE3, CPABHEHHUE,
0000111eHNe, CUCTeMAaTU3aIMI0, KJIACCU(PHUKAIINIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3eU — IS
U3Y4YECHHs] CBOWCTB BEIIECTB M XMMMUYECKHX PEaKIMM, €CTECTBEHHO-HAyYHBIE METOIbl IO3HAHUSA —
HabJt0/IeHne, U3MEPEHNE, MOJICJIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN);

e CJIEJIOBATh MpaBHJIaM I0JIb30BAaHUS XMMUYECKOH MOCYA0i M J1abopaToOpHBIM 000pYIOBaHHUEM, a
TaKkKe MpaBWJaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSAMH I10 BBITOJHEHHIO
71a00PaTOPHBIX XUMUYECKUX OIMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BolOpoAa U
KHCJIOPOAa), MIPUTOTOBICHUIO PACTBOPOB C OINpPENeNEHHON MacCOBOM 1ojell pacTBOPEHHOTO BEILIECTBa,
IUTAaHUPOBATh M TMPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIeNoued U
KHCJIOT C TOMOILBIO MHANKATOPOB (JIakMyc, (heHON(TaTeHH, METUIOPAHXK U JPYyTHE).

K xoHny oOyueHus B 9 kJjacce npeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI OTpa)aTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSTUNA: XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHHOH, IPOCTOE BEIECTBO, CI0KHOE BEIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTENEHb OKHMCIICHUS, XMMHUYECKas peakiusi, XMMUYeCKas CBs3b, TEIUIOBOM 3(PQeKT peakuuu, MoJb,
MOJIIpHBIA 00BEM, PACTBOP, SIEKTPOIUTHI, HEATEKTPOJIUTHI, IEKTPOTUTHUECKAs TUCCOIHALIMS, PEaKIIMH
MOHHOr0 OOMeHa, KaTaln3aTrop, XUMHUYECKOE paBHOBECcHE, OOpaTHMble W HeoOpaTHMbIe pPEaKIMH,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUH,  OKUCIHUTEIb, BOCCTAHOBUTENb,  OKHCIECHHE U
BOCCTAQHOBJICHME,  aJIOTPONUS, aMQOTEpPHOCTh, XHMMHUYEeCKas CBsI3b (KOBaJEHTHAs, HWOHHA,



MeTaJlJIN4ecKasi), KpUCTalLIMdecKass pPElETKa, KOpPpO3Ws METalIoB, CIUIaBbI, CKOPOCTb XMMHUYECKOU
peakuuu, npeaeabHo qonyctuMas konuentpamus [1/IK BemecTna;

® MJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX NOHATUN U MPUMEHATH 3TU NOHATUS IIPU
OIMCAaHUU BELIECTB U UX NIPEBPALLECHUN;

® CTIOJIb30BAaTh XUMHUYECKYIO CHMBOJMKY JJIsl COCTaBJICHUS (OpPMYJ BEIIECTB W YPaBHEHUH
XMMHYECKUX PEAKIIUM;

® OIIPEIENIATh BAJICHTHOCTb M CTENEHb OKHUCICHHS XHMHYECKHX DIIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOIO COCTaBAa, NPUHAAJIEKHOCTh BEIIECTB K ONpPENeJIEHHOMY KJIACCy COE€AMHEHUH 1o (Gopmyliam,
BUJI XUMUUYECKOH CBSI3U (KOBAJICHTHAs, HOHHAsI, METAJUIMUECKAsl) B HEOPraHUYECKUX COEAMHEHUAX, 3apsij
MOHA 10 XMMHYECKOH (QopMylie, XapakTep cpeibl B BOJHBIX PACTBOpaX HEOPraHUYECKHX COEIMHEHUH,
THUII KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbIci llepmonnueckoro 3akona /[[. M. MeHnneneeBa M AEMOHCTpPHUPOBATH €ro
IIOHMMAaHME: ONHUCHIBATh U XapaKTepu30BaTh TaOIuuHyto Gopmy lleproauueckoil cucTeMbl XUMHUYECKUX
DJIEMEHTOB: pa3IuyaTh TMOHATHS «rJaBHas mnonarpymmna (A-rpynma)» u «mobounas monrpymma (b-
IpyIIa)», Majible ¥ OOJIbLINE MEePUO/Ibl, COOTHOCUTh 0003HAYEeHHUs, KOTOPbIE UMEIOTCS B NIEPUOINYECKOM
TabJUIIe, C YACIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB M 3apsn
a1pa, odlee 4YMCIOo 3JEKTPOHOB M paclpelielieHue UX IO 3JIEKTPOHHBIM CJ0sM), OOBICHATH 0OO0Iue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJIEMEHTOB M HUX COEIMHEHUH B Mpejesiax MajblX HNEPUOIOB U
IVIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

e KJTacCU()UIIUPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XMMHUYECKHE PEaKINH
(Mo yMcmy M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKTy, mo H3MEeHEHUIO
CTEIEHEH OKUCIIEHUS] XUMUUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMHCHIBATh) OOHIME M CHenu(UIECKHe XUMHUYECKHE CBOWCTBA MPOCTHIX H
CIIO)KHBIX BEIIECTB, MOJATBEP)KJasi OINUCAHUE IPUMEPAMU MOJEKYJISPHBIX M HOHHBIX YypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

® COCTaBJISATh YPABHEHUS JIEKTPOJUTUYECKON AMCCOLUAIMM KHUCIIOT, IIeJI0Ued U CoJIel, TIOJHbIE U
COKpalI€HHbIE ypaBHEHHUS peaKIUil HOHHOrO OOMEHa, YpaBHEHHsS peakuuid, MOATBEPKIAOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMUHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUUN MOCPEICTBOM COCTaBICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIM;

® [[POTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOZMOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUSAX;

® BHIYHCIIATE OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JOJIO
XMMHUYECKOT0 3JIeMEHTa 1Mo (hopMyJie COEMHEHUs, MACCOBYIO JIOJIIO BEIECTBA B PacTBOpPE, MPOBOJIUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKON peakiuu;

e coOMI0/1aTh MpaBWIIa MOJIb30BAHUSA XMMHUYECKOM MOCYION W J1abopaTOpHBIM 00OpYyIOBaHHEM, a
TaKkKe MpaBuia oOpalleHHs C BEIIeCTBAMM B COOTBETCTBUM C WHCTPYKIMSAMHU IO BBINOJHEHHIO
71a00PAaTOPHBIX XMMHYECKHUX OIBITOB IO IMOJIYYEHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKHUCIIOTO Ta3a);

®[IPOBOJUTH PEAKIUHU, [OATBEPKJAIONIME KAueCTBEHHBI COCTaB  pa3jMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OPOMHI-, HOAU-, KapOoHaT-, pocdar-, cummkar-, cynbdar-,
THUIPOKCU/I-UOHBI, KaTMOHbl aMMOHMSI M HMOHBI HM3Y4YEHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIE€pAallM MBICIUTENIBHON JEATEIBHOCTH — aHAIU3 M CUHTE3, CPABHEHHUE,
0000111eHre, CUCTEMAaTH3alllI0, BBISBJICHUE MPUUYNHHO-CIEICTBEHHBIX CBA3EH — I M3Y4YEHHUsI CBOMCTB
BEIIECTB U XMMUYECKUX PEaKIINii, €CTeCTBEHHO-HAyUYHbIE METO/Ibl TO3HAHUS — HAaONI0/IeHNE, U3MEPEHUE,
MO/JICIMPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
N KosanuyecrBo yacos DJIEKTPOHHBIE
11/- HaumeHoBaHue pa3jiesioB U TeM Be Kourpo IpakTn (undposbie)
- nmporpaMmmbl ero JbHBIE yecKHue OﬁpaSOBaTe.}ILHLIe
padoThI padoThI pecypcbl
Paznen 1. [lepBoHayaibHble XUMHYECKHE MOHATHUS
XuMHsT — BaKHast 00J1acTh bubmuoreka [JOK
1.1 €CTECTBO3HAHHUS U MPAKTHUCCKOM 5 2 https://m.edsoo.ru/7f
JIEATEILHOCTH YeIOBEKA 41837c
bubmuorexa [JOK
1.2 BeriecTBa ¥ XUMHYECKHE PEAKIIMN 15 1 https://m.edsoo.ru/7f
41837c
Utoro no pazneny 20

Pa3znen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYECKUX BellleCTB

bubmuorexa [JOK
2.1 OBI?EEZ:); Kucnopon. Ionsrue 06 6 https://m.edsoo.ru/7f
41837c
Bonopoa. [lonsitue o kucnorax u bubmorexa LIOK
2.2 cOsX ’ 8 1 https://m.edsoo.ru/7f
41837c
bubmuorexa [JOK
2.3 Eggj};ﬁ;ﬁoﬁ) bl. Honsue 06 5 1 1 https://m.edsoo.ru/7f
41837c
OCHOBHI)IG KJIaCChl HCOPTraHNUYCCKUX BI/I6J'II/IOT€Ka HOK
2.4 S 11 1 1 https://m.edsoo.ru/7f
41837c
Hroro no paznery 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux jiementon /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHUYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
g:p ESHE?CKHH SaKOH 1 bubnuoreka [IOK
3.1 PHOMITICCRA CHCTEMA 7 https://m.edsoo.ru/7f
XUMUYECKHUX dy1emMeHToB J[. 1.
41837c
Mengeneesa. CTpoeHue atoma
Xumuyeckas cBsizb. OKHCIUTETBHO- bubmorexa LIOK
3.2 BOCCTaHOBHTeHBHH'e peaxim 8 2 https://m.edsoo.ru/7f
41837c
bu6mmorexa [IOK
Utoro mo pazneny 15 https://m.edsoo.ru/7f
41837c
bu6mmorexa [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f
41837c
OBHLIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOI'PAMME
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9 KJIACC

N KoanuectBo 4acoB DIeKTPOHHBIE
n/_ HaumeHoBaHue pa3ie/ioB  TeM Be Kourpo IpakTu (uudposBbie)
- nmporpaMmmabIl ero JbHBIE yecKue oﬁpasosaTeanble
padoTbI padoThbI pecypchl
Pasznes 1. BemecTBo 1 XUMHYeCKHEe peaKuu
[ToBTOpEeHUE U yruyOneHune 3HAHUIMA bubmorexa LIOK
11 OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca 5 1 hitps://m.eds00.ru/7f
412636
OcCHOBHBIE 3aKOHOMEPHOCTH bubmorexa LIOK
1.2 XHMHECKHX peaKiii 4 https://m.edsoo.ru/7f
412636
DIIEKTPOTUTHYECKAs JUCCOLMAIIHS bubmorexa LIOK
1.3 XUMIecKite peaKi 5 paCTBoan' 8 1 1 https://m.edsoo.ru/7f
412636
Hroro no pazneny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHUS
OO0m1as xapakTepuCcTUKa bubnuorexa [JOK
2.1 XuMuueckux snemeHTos VIIA- 4 1 https://m.edsoo.ru/7f
rpymibl. ['anorens: 41a636
OO6m1as xapakTepuCcTUKa bubnuorexa [JOK
2.2 XUMUYECKHX d1eMeHTOB VIA- 6 https://m.edsoo.ru/7f
rpymmbl. Cepa u e€ COeTMHEeHUs 41a636
OO0m1as XxapakTepuCcTUKa Bubmorexa LIOK
XHUMUYECKHX JIEMEHTOB VA- ]
2.3 rpymmb. AsoT, doctop 1 HX 7 1 https://m.edsoo.ru/7f
) ’ 412636
COCIMHCHUS =
oot anameaon IVA- Bu6morera LIOK
2.4 - v . 8 1 2 https://m.edsoo.ru/7f
pynmbl. YTIEPOa U KPEMHHUI B UX 412636
COCIMHCHUS ==
Hroro no paszneny 25
Pasznen 3. Merajiibl M X COeTHHEHUS
bu6mmoreka [JOK
3.1 OO611Me CBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f
412636
Baxnelme MeTauibl U UX bubmorexa [IOK
3.2 S — 16 1 2 https://m.edsoo.ru/7f
41a636
Hroro o pazueny 20
Paznen 4. Xumus 1 oOKpysKamomas cpeaa
BemiectBa u maTepuansl B )KU3HU bubmmorexa LIOK
4.1 qeTOBeKa 3 https://m.edsoo.ru/7f
41a636
Hroro o pazueny 3
PesepBHoe Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f
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41a636

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

INOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Ne K I Aara ugposbie
n/  Tema ypoka Be OHTPO PaKTH usyue mopp
- ero  BHBIC yecKHne st o0pa3oBaTe/bH
padoThI padoThI ble pecypchbl
Bubmnoreka
[Ipenmert xumuu. Ponb xumun B ITOK
1 JKU3HH deiaoBeka. Temna u 1 .
BeILECTRA https://m.edso0.r
B u/ff0d210c
Bubmnoreka
IlonsTue o MeTomax mMo3HaHUs B 1HOK
2 1 )
XUMHH https://m.edsoo.r
u/ff0d227e
[IpakTuueckas paborta Ne 1 Bubmioreka
«[IpaBuna paboTsI B
. HOK
3 1a00paTOPUH U MPUEMBI 1 1 ,
oOparieHust ¢ 1abopaTopHBIM https://m.eds00.r
u/ff0d23dc
000pyIOBaHUEM -
bubnuoreka
4 YucTele BElIECTBA U CMECH. 1 1HOK
CriocoObI pa3zienieHus cMecei https://m.edsoo.r
u/ff0d26ca
[IpakTuueckas pabora Ne 2 bubnmnoreka
«Paznenenue cmeceli (Ha HOK
5 . 1 1 _
pUMepe OYUCTKU TTOBAPSHHOM https://m.edsoo.r
COJIH)» u/ff0d28c8
Bbubnuoreka
HOK
6 ATOMBI U MOJIEKYJIBI 1 hitps://m.edsoo.r
u/ff0d2a6c¢
Bbubnuoreka
XUMHUUECKUE DIIEMEHTEI. SHAKHU ITOK
! gﬁﬁigﬁgﬁ XAMUHCCKHX 1 https://m.edsoo.r
u/ff0d2be8
bubnunoreka
1HOK
8 [IpocThie U CIIOKHBIC BEIIECTBA 1 https://m.edsoo.r
u/ff0d2a6¢
Bubnuoreka
i HOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edsoo.r
u/ff0d2d50
10 3aK0H ITOCTOSIHCTBA COCTaBa 1 bubnunoreka

BEIIECTB. XUMHUUYECKas

HOK
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dhopmyna. BareHTHOCTh aTOMOB

https://m.edso0.r

XUMHYECKUX DIIEMEHTOB u/ff0d2eae
bubnuoreka
OrHocuTenbHas aTOMHAsI Macca. TIOK
11 ﬁ;f:acheanaﬂ MOJICKYJISIpHAsI hitps://m.edsoo.r
u/ff0d323c
Bbubmnoreka
12 MaccoBas 1011 XUMHYECKOTO 1HOK
3JIEMEHTA B COCIMHCHUU https://m.edso0.r
u/ff0d350c
bubnuoreka
13 KomanuectBo Bemectsa. Moib. HOK
Monsipaast macca https://m.edsoo.r
u/ff0d5230
bubnnoreka
14 duznyeckre 1 XUMHUYECKHE 1HOK
SIBIICHHSI. XUMHUYECCKas PEaKilyst https://m.edso0.r
u/ff0d37fa
bubnnoreka
[Ipu3Haku u ycioBus 1TOK
15 NPOTEKAHHS XHMHIECKHX https://m.edsoo.r
pearui u/ffod3al6
bubnuoreka
3aKOH COXpaHEHHUS MaCChl LIOK
16 BeuecTs. XUMAYECKHE httos://m.ed
PS://M.edsoo.r
YpaBreruA u/ff0d3b8s
BrrunciieHust KOJIM4YecTBa, bubnuoreka
17 MaccChI BEIISCTBA I10 HOK
YPaBHEHHSIM XUMHUECKHX https://m.edsoo.r
peakiuii u/ffod5708
Knaccudukanms xumMuaecknx bubmanoreka
18 peakiuii (CoeAMHEeHNUS, 1HOK
pasioKeHus, 3aMeIeHNS, https://m.edsoo.r
oOMeHa) u/ffod3f34
M. B. JIoMOHOCOB — y4Y€HBIN- EI/IO?HOTeKa
o | momsme, Oz
u/ff0d40c4
KontponsHas padora Nel no IBIIgIJ(mOTeKa
20 TeMe «BelecTBa 1 XUMHYECKHE https://m.edsoo.r
peati u/ff0d4290
bubanoreka
Bo3nyx — cMech razos. Coctas ITOK
2| s Kaetopon s
P HIECTBO. u/ff0d448e
du3nyecKre U XUMUYECKUE bubnuoreka
29 CBOMCTBA KHCIIOPO/a (peaKkiuu HOK
okuclieHus, ropenue). [Tonstue https://m.edsoo.r
00 okcHuaax u/ff0d4614
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CriocoObI ToTydeHust bubnuoteka
23 KHCJIOPOJa B 1a0OpaToOpuu U HOK
[IPOMBIILICHHOCTH. https://m.edsoo.r
[TpumMeHenue Kuciopoaa u/ff0d497a
TemnoBoii 3¢ ekt xumMuaeckoit Eubmorexa
peaKIyu, IOHATHE O
24 TEPMOXHUMHYECKOM YPaBHEHHH, HOK
9K30- U SHAOTEPMUUYECKUX hitps: //m.edsoo.r
u/ff0d4790
peaKnusx
bubnuoreka
TomuBo (HedTh, yronb u ITOK
2 MeTaH). 3arpsi3HeHuE B
° CITO?O%B?ZF(P; ljpeeHOpr(;?JIl[ng;;I hitps: //m.edsoo.r
u/ff0d4cda
[IpakTrueckas padota Ne 3 o bubnuoreka
26 teme «llomydyenue u cobupanue LHOK
KHCJIOPO/Ia, H3yUEHHE €T https://m.edso0.r
CBOMICTB» u/ff0d4ae?
bubnuoreka
Bomopon — anemeHT u nmpocToe 10K
27 BenecTBo. Haxoxnenue B ,
HOHBOLC https://m.edsoo.r
PHPOA u/ff0d4ddo
bubnuoreka
d)munqecxne U XUMHYECKHE 10K
28 1‘? 0;;222;;?230?'0 N https://m.edsoo.r
P HOpO u/ff0d4ddo
bubnnoreka
29 IlonsATHE O KMCIOTAX U COJIAX ]Hltg)}s( /im.edsoo.r
u/ff0d50d2
bubmnoreka
30 CrniocoOsI montyueHus: BOJAOpoaa HOK
B J1abopaTopuu https://m.edsoo.r
u/ff0d4ddo
[IpakTuueckas pabota Ne 4 o bubnuoreka
31 teMe «llonydyenue u cobupanue HOK
BOJIOPOJIa, M3YUYCHHUE €TO https://m.edsoo.r
CBOMCTB» u/ff0d4f42
bubnuoreka
30 Mounsipabiit 00BEM razoB. 3aKoH HOK
ABorazpo https://m.edsoo.r
u/ff0d542e
Brruncienuns o0béma, bubauoreka
33 KOJIMYECTBA BEIlIECTBA rasa Io 1HOK
€ro U3BECTHOMY KOJIMUECTBY https://m.edsoo.r
BEIIECTBA WU 00BEMY u/ffod55a0
Brrunciienuss 00bEMOB Ta30B 10 bubnuoreka
34 YPaBHEHUIO PEAKIIMU HA OCHOBE HOK
3aKOHA 00BEMHBIX OTHOIIICHUI https://m.edsoo.r
rasoB u/ff0d5708
35 duszndeckne U XUMHUIECKHIE bubanoreka
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CBOICTBAa BOJIbI

LIOK
https://m.edsoo.r

u/ff0d587a
bubnuoreka
36 CocraB ocHoBanuii. [lonsitue HOK
00 MHIUKATOpax https://m.edso0.r
u/ff0d59e2
Bopna xak pactBopuTENb. Bubmioreka
Hacepinenssie u TTOK
37 HEHACBIIECHHBIC PACTBOPHI. hitps://m.edsoo.r
MaccoBas 101 BellecTBa B U /ffOld5bél‘rO )
pacTBope -
[TpakTuueckas padborta Ne 5 o Eubmiorexa
teme «IIpurorosnenue ITOK
38 PacTBOPOB € OTPECIIEHHOM hitps://m.edsoo.r
MaccoBOH JoJiei
PAacTBOPEHHOTO BELIECTBAY u/ffod5eba
KonTponbnas pabora No2 mo EHO?ZHOTeKa
39 teme «Kucmopoza. Bogopoa. hitps://m.edsoo.r
Boxa» u/Ff0d6342
bubnmoreka
40 OKcuIBI: COCTaB, 1HOK
Kiaccu(uKaius, HOMEHKIATypa https://m.edsoo.r
u/ff0d664e
[Tonydenue u xuMuyeckue bubnuoreka
a1 CBOMCTBA KMCIIOTHBIX, HOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.r
OKCHJIOB u/ff0d664e
bubnuoreka
42 OcHOBaHUs: COCTaB, HOK
Kkiaccu(uKanus, HOMEHKIATypa https://m.edsoo.r
u/ff0d67ca
bubnuoreka
43 [Tonyuyenue n xummdeckue HOK
CBOWCTBA OCHOBaHUIA https://m.edsoo.r
u/ff0d67ca
bubnuoreka
44 Kucnotsl: cocras, HOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.r
u/ff0dfee2
bubnuoteka
45 [Tonyuyenue u xumudeckue HOK
CBOWCTBA KHCIIOT https://m.edsoo.r
u/ff0dfee2
Conu (cpennue): bubnuoreka
16 HOMEHKJIaTypa, CIIOCOObI HOK
MOJTyYEeHHU s, XUMHUYECKUE https://m.edsoo.r
CBOMCTBA u/00ad9474
a7 [TpakTrueckas padota Ne 6. bubanoreka
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Pemenue skcnepuMeHTaIbHBIX HOK
3a1a4 110 TeMe «OCHOBHBIC https://m.edsoo.r
KJIaCChl HEOPTaHUIECKUX u/00ad9b7c
COEIUHECHUIN»
bubnmoreka
['enernueckas cBsA3b MEXKIY 110K
48 KJIaCCaMH HEOPTaHMYECKUX httos://m.ed
coequHenuil pS://M.edsoo0.r
u/00ad9a50
bubnuoreka
O060011IEeHNEe U CUCTEMATU3 AL HOK
49 . -
3HaAHUI https://m.edsoo.r
u/00ad9ch?2
Kontponbnas padota Ne3 1o Eﬂgﬁnmem
50 TeMe "OCHOBHBIC KIIACCHI .
HEOPraHWYeCKUX COeAMHEHUMN" https://m.edsoo.r
u/00ad9ela
IIepBble MONBITKU bubnuoreka
KJ1acCU()UKAUU XUMHYECKUX HOK
51 _
anemMenToB. [ToHsATHE O Tpymmax https://m.edsoo.r
CXOJIHBIX BJIEMEHTOB u/00ad9ffa
[Tepuonuueckuii 3aKOH U Bubinnoreka
52 [lepuoanueckas cucrema HOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.r
Meneneea u/00ada52c
bubnmoreka
HOK
53 [lepuobl, TPYIIIBI, TOATPYIIITBI https://m.edsoo.r
u/00ada52c
bubnuoreka
Crtpoenue atomoB. CocTaB HOK
54 _
aTOMHBIX sifiep. M30Tombl https://m.edsoo.r
u/00ada342
CtpoeHue 3J1eKTPOHHBIX bubnuorexa
55 0007109€K aTOMOB AJIEMEHTOB HOK
[Mepuoanyeckoii cucremsr /. U. https://m.edsoo.r
Meuneneesa u/00ada6bhc
XapakTeprucTuKa XUMHUECKOTO bubnuoreka
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B HOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.r
MeHeneena u/00ada824
3nauenue [lepuonnyeckoro bubnuoreka
57 3aKOHA JUI Pa3BUTHS HAYKU U HOK
npaktuku. J[. 1. MenneneeB — https://m.edso0.r
yUEHBIi, TIeJ]aror U TPaXIaHUH u/00ada96e
PesepBHrlit ypok. O600611eH1Ee 1 bubnuoreka
cucTeMaTu3alus 3HaHHH / 1HOK
58 . .
Bcepoccwuiickas mpoBepouHast https://m.edsoo.r
pabota u/00adb33c
59 DNEeKTPOOTPUIIATEILHOCTD bubnuoreka

AaTOMOB XUMHNYECKUX DJIEMEHTOB

[HOK
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https://m.edso0.r

u/00adaab8
Bubnuoreka
HOK
60 HMoHHas xuMHU4eCcKas CBA3b 1 https://m.edso0.r
u/00adac34
Bubianoreka
KoBasienTHas nosnsipHas HOK
61 1 ;
XAMUYECKAsI CBI3b https://m.edso0.r
u/00adaab8
Bubnuoreka
KoBanentHas nenomnsipas HOK
62 1 _
XAMUYECKAsl CBIA3b https://m.edso0.r
u/00adaab8
Bubianoreka
HOK
63 CreneHb OKUCICHUSA 1 hitps://m.edsoo.r
u/00adae28
Bubinnoreka
OKuCIUTENbHO- HOK
64 1 _
BOCCTAHOBHTEJIbHBIE PEAKIIMU https://m.edso0.r
u/00adb076
Bubnuoreka
LHOK
65 OKUCIUTENIN U BOCCTAHOBUTEIU 1 https://m.edso0.r
u/00adb076
KonTponbnas padora Ne4 mo Bubmioreka
teme «CTpoeHue aToma. ITOK
% | Smoeeomeaon! | Y]
p POBEp u/00adb486
pabota
PesepBHrlit ypok. O60011IeHNE 1 bubnuoreka
cucTeMaTu3alus 3HaHuH 110 HOK
67 1 .
teme «CTpoeHHe aToma. https://m.edsoo.r
XuMHUYECKas CBA3b u/00ad9ch?2
bubmnoreka
PesepBHelit ypok. O60011IeHNE 1 HOK
68 . 1 }
CHCTEMATH3aLs 3HAHWI https://m.edso0.r
u/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68 5 5
I10 ITPOTPAMME
9 KJIACC
N KonnqecI"CrBo 4acoB Jlata DJIeKTPOHHbBIE
n/ Tema ypoka Be OHTpO IpaxTh usyue uppoBbie
- ero  TRHBIC yeckue st o0pa3oBaTejbH
padoThbI padoThbI ble pecypchl
[lepnonnueckuii 3aK0H. 1 bubnuoreka
IIepuonnueckas cucrema [HOK
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XAMHYECKHX dj1eMeHToB /I, M.

https://m.edso0.r

Memneneena u/00adb59e
3aKOHOMEPHOCTH B N3MEHEHHUH bubnuoreka
2 CBOMCTB XMMHYECKUX HOK
3JIEMEHTOB TEPBBIX TPEX https://m.edsoo.r
[IEPUOJIOB u/00adb6b6
Bbubmnoreka
Knaccudukanus n LIOK
3 HOMEHKJIATypa
HeOpFaHI/I‘-IngI/IX BEILIECTB https://m.edsoo.r
u/00adb7e2
. bubnuoreka
Bunpl XUMU4eCKOH CBSA3U U ITOK
4 IT)ZIEIIZTI;I; HCTAJLTHHECCIHIX https://m.edsoo.r
u/00adbac6
KonTponbnas padora Nel mo
5 teMme «lloBTOpeHue n
yriayOieHre 3HaHUH OCHOBHBIX
pa3zienoB Kypca 8 Kiaccay
bubnnoreka
Kiaccudukanms XumMuaeckux 1TOK
6 ﬁﬁ;ﬁiﬁa&o Pa3IHHbIM https://m.edsoo.r
u/00adbch0
[TonsiTHE O CKOpOCTH bubnuoreka
7 XUMHUUYECKOH peakiuu. [lonarue 1HOK
O TOMOTEHHBIX M T€TePOTCHHBIX https://m.edsoo.r
peaKImsx u/00adbe9a
[ToHsITHE O XMMUYECKOM
paBHOBecuH. DaKTOpHI, bubnmnoreka
8 BIIUSIIOLIUE HA CKOPOCTh HOK
XMMHUYECKON PeaKIuu 1 https://m.edsoo.r
MTOJIOYKEHNE XUMUYECKOTO u/00adc28c
paBHOBECHS
bubmnoreka
9 OKHCIUTENBHO- HOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.r
u/O0adcade
o bubnnoreka
Teopus 2IEKTPOIIUTHYECKON
10 mucconuanuu. CUIbHBIE U HOK
ca0ble DJIEKTPOTUTHI https://m.eds00.r
u/00adcd68
Bbubnnoreka
. HOK
11 HNounble ypaBHEHUS peaKknuid https://m.edsoo.r
u/00add448
XUMUYEeCKHEe CBOMCTBA KHCIIOT
1 OCHOBaHHI B CBETE bubmmorexa
12 npeACcTaBICHUN 00 LOK
AMeKTPOIHTIHECKOH https://m.edsoo.r
u/00add5d8
JIACCOLMAI[AN
13 XuMHYECKHE CBOMCTBA COJICH B bubanoreka
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CBETE TMPEICTABICHUI 00 LHOK
ANEKTPOTUTUICCKON https://m.edsoo.r
MIACCOLAALAN u/00add8b2
bubnuoreka
. HOK
14 [TonsiTue o ruaponuse conen https://m.edsoo.r
u/00add9d4
bubnmoreka
O06o001IeHNEe U CHCTEMATH3aLIHS LHOK
15 . .
3HaHUH https://m.edsoo.r
u/00addd12
[TpakTuyeckas pabora Ne 1. Eﬂoﬁgnmexa
16 «Penienne s3KCrepUMEHTATBHBIX ,
Sa1aty https://m.edsoo.r
8 u/00addbfa
KonTponsnas padora Ne2 no bubmmotexa
TeMe «DIEKTPOIUTHYECKas HOK
17 _
aucconuanus. XuMUIeCKnue https://m.edsoo.r
pEaKIMK B PaCTBOPaX» u/00addecO
bubnmoreka
OOm1ast xapaKTepUCTHKA
OK
18 rajJloreHoB. XUMHYECKHUE ]
o https://m.edsoo.r
CBOWCTBA Ha IPUMEpPE XJI0pa u/00addfe?
Xnoposoaopon. ComnsiHast bubnuoreka
KHCJI0Ta, XUMHYCCKHE 1HOK
19 . .
CBOMCTBA, MMOJYYCHUE, https://m.edsoo.r
PUMCHEHHE u/00ade104
[IpaxTnueckas padora Ne 2 o bubnmnoreka
teMe «llonydenue comssHon HOK
20 .. .
KHCJIOTHI, U3y4YeHUE e& https://m.edsoo.r
CBOWCTB u/00ade348
Brruncnenus mo ypaBHEeHUsIM bubnmnoreka
XUMHYECKUX PEAKIUH, ECIIU HOK
21 .
OJIMH U3 PEarcHTOB JIaH B https://m.edso0.r
U30BITKE u/00ade488
bubnuorexa
22 OOm1ast XxapaKTepUCTHKA HOK
anemMeHToB VIA-rpymnmsi https://m.edsoo.r
u/O0ade64a
AnnoTtponHble MOIU(pUKALIUN bubnuoreka
cepsl. Haxoxaenue cepsl u eé HOK
23 . .
COEIMHEHUH B IPUPO/IC. https://m.edsoo.r
XUMHUYECKHE CBOMCTBA CEPbI u/00ade64a
bubnmoreka
CepoBoaopo/1, CTpOeHHE,
24 ¢bu3nyeckrue 1 XuMHU4YeCcKHe LOK
cBoficTa https://m.edsoo.r
u/00ade802
Oxcupsl cepol. CepHas bubnuoreka
25 KHCIOTa, (U3UYECKUE U 1HOK

XHMHYECKHE CBOMCTBA,

https://m.edso0.r
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MIPUMEHEHNE

u/00adea?28

XUMUYECKUE PEAKIINH,
JeXKallue B OCHOBE

bubnuotexa
MPOMBIIICHHOTO CIIOC00a LIOK
26 MOJTyYECHHUSI CEPHOU KUCIIOTHI. hitps://m.edsoo.r
XI/IMI/I‘IGCKOCUBan}ISHeHI/Ie N /006.1 decéa '
OKpY>KaloIIen cpeabl —
COCJIMHEHUSIMH CEPbI
bubnmnoreka
27 Brruncienne MaccoBoii 10U 1HOK
BBIX0JIa MPOIYKTa PEaKIIUU https://m.edsoo.r
u/00adec8a
OO01mmas xapakTepucTHKa Eubmiorexa
anemMeHToB VA-Tpynmsl. A30T, ITOK
28 pacmipocTpaHeHUe B IPUPOJIE, hitps://m.edsoo.r
(bU3UYECKHE U XMMUYCCKHE L '
CBOMCTBA u/00adeeab
bubmmoteka
AmMHEaK, ero Gu3nvecKue u 110K
29 XUMHUYECKHUE CBOWCTBA, hitps://m.edsoo.r
MOJIy4YeHUE U IPUMEHEHHE U /006.1 q fOb 4 '
[Ipaktuueckas padota Ne 3 o EHO?ZHOTGM
30 teme «[lonyuenne ammuaxka, hitps://m.edsoo.r
M3y4YEHUE €ro CBOMCTB) 0 /OOé d fléO '
. bubnmnoreka
A3OTHas KuCIoTa, eé
HOK
31 @HsfmeCKHe Y XMMHYECKHE https://m.edsoo.r
cronetsa u/00adf306
Hcnons3oBaHne HUTPATOB U
coJieil aMMOHUS B Ka4ecTBe bubnmnoreka
30 MUHEPAIBHBIX YIO0OPEHUH. HOK
XUMHYECKoe 3arpsisHeHUE https://m.edsoo.r
OKpYKaroIen cpebl u/00adf518
COEJIMHEHUSIMH a30Ta
docdop. Oxeun pocdopa (V) u bubnuotexa
33 dbocdopnas xkucnora, HOK
¢bu3nUecKre 1 XUMUYECKHE https://m.edsoo.r
CBOICTBA, MOJYYCHUE u/00adf68a
Hcnons3oBanue dpocdaTos B bubnmoreka
34 Ka4eCTBE MUHEPAIbHBIX HOK
ynobpenuii. 3arps3HeHue https://m.edsoo.r
MPUPOIHON cpelbl pochaTamu u/00adfc20
bubnuoreka
Yraepon, pacipocTpaHEHHE B ITOK
35 npupojae, Gu3ndecKue u hitps:/m.edsoo.r
XMMHYECKHUE CBOMCTBA 4/00adfdoc
Oxcunsl yriaepona, ux bubnmnoreka
36 ¢bu3znuecKkrue 1 XuMHU4YeCcKHe HOK

CBOMCTBA. DKOJOTHYECKHE

https://m.edsoo.r
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po0JIeMBbl, CBSI3aHHBIC C
okcuaoMm yriepoaa (1V)

u/00adfebe

bubnuoreka
37 VYronpHasg KUCIIOTa U €€ COTN HOK,
https://m.edsoo.r
u/00ae006¢
[IpakTrueckas padota Ne 4 o bubnuoreka
teme "IlosydyeHue yriekucioro HOK
38 _
raza. KauecTtBeHHas peakius Ha https://m.edso0.r
KapOOHaT-UOH" u/00ae027e
bubnroreka
[TepBoHaYaIbHBIC MOHATHS 00 LIOK
FaHHMYECKUX B TBax Kak
39 ggeZHHefI;HX yrile];e ;ﬂaa Ao https://m.edsoo.r
u/00ae054e
bubnuoreka
. HOK
40 Kpemuwii u ero coequHeHus hitps://m.edsoo.r
u/00ae080a
[IpakTuueckas padbora Ne 5. bubnmnoreka
Pemrenne skcnepuMeHTAIBHBIX HOK
41 . .
3aj71a4 1o teme «BaxHeinme https://m.edso0.r
HEMETAILIbI U UX COEIUHCHUS u/00ae0bf?2
Kontponbnas padota Ne3 o EHO?ZHOTGM
42 TeMe «BakxHeHIIe HeMeTalIb ]
R — https://m.edsoo.r
u/00ae0el8
OO0mas xapakTepuCcTHKa
XUMHYECKHX DJIEMEHTOB —
bubnuoreka
MeTauIoB. MeTayuindeckas ITOK
43 CBSI3b Ml METAJUTMYCCKAs .
KpUCTaJIJINYECKas peléTka https://m.edsoo.r
. ' u/00ae103e
du3nIecKue CBOMCTRA
METaJIJIOB
XUMHYECKUE CBOMCTBA bubnuoreka
44 METAJLJIOB. HOK
DNEeKTPOXUMHYECKHUH DS https://m.edsoo.r
HaINpsHKEHUH METaJLIOB u/00ae1156
OO1u11e crnocoObl MOTyYSHUS
MeTasaoB. CIlIaBhl. bubmmoreka
45 Beruncnenus no ypaBHeHUSIM HOK
XMUMHYECKUX PEaKIUi, eCliu https://m.edsoo.r
OJIUH U3 PEAr€HTOB COJICPKUT u/00ael1156
MIPUMECH
bubmmoreka
HOK
46 [ToHsTHE O KOPPO3UU METAILIIOB https://m.edsoo.r
u/00ael1278
bubnuoreka
47 lenouynble MeTANIBI HOK

https://m.edsoo.r



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

u/00ael4h?2

bubanoreka
Oxcupl U TUIPOKCUIBI HATPHUS HOK
48 _

U Kajus https://m.edsoo.r
u/00ael14b2
bubnuoreka

49 [llenoyHO3eMEIBHBIC METAJLIBI HOK

— KaJIbI{MI U MarHuii https://m.edsoo.r
u/00ael5e8
Bbubmnoreka

Baxueimne coeqmHeHUS 1HOK

50 _

KaJIbIUs https://m.edsoo.r

u/00ael5e8
51 O000111eHNE U CHCTEMATHU3aLIHS

3HAHUH
bubnuoreka

JKécTkocTh BOBI M CIOCOOEI €€ 1HOK

52 _
yCTpaHEHUs https://m.edsoo.r
u/00ae1886

[IpakTuueckas padborta Ne 6 o EIgI?HOTeKa

TeMe "JKECTKOCTEL BOJBI U

> MeeTf)I[LI eezg yC(”)[([:)aHeI(;f/[I}I" hitps://m.edsoa.r
u/00aelae8
bubnuoreka
. 1HOK
>4 AJIOMHHHH https://m.edsoo.r
u/00aelc64
bubmnnoreka
AmMpoTepHbIe CBOMCTBA OKCHIA HOK
55 _

Y TUAPOKCH]IA https://m.edsoo.r
u/00aelc64
bubmnoreka
1HOK

56 Keneso https://m.edsoo.r
u/00aeld86
bubmnoreka

57 Oxcupl, TMIPOKCHUIBI U COJIU HOK

xenesa (1) u xenesa (111) https://m.edsoo.r
u/00ae35e6

58 O0o00111IeHNEe U CHCTEMATH3aLIHS

3HAHUH

[TpakTrueckas padota Ne 7. bubanoreka

Pelrenne skciepUMEHTAIBHBIX HOK

59 . .

3a1a4 o teMe «Baxxneimme https://m.edsoo.r

METAJUIBI U KX COETUHEHUS u/00ae3de8

Brrunciienus mo YPaBHEHIAM EH6IOTexa

XUMHYCCKHUX PEaKIHH, €CIT

60 OJIUH U3 PEareHTOB JaH B HOK

M30BITKE W COJIEPIKUT hitps://m.edsoo.r

u/00ael750

IIpUMECH. Brrunciaenus



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

MAacCOBOH JIOJIX BBIXOJa
MIPOJYKTa PEaKIuu
61 O0001IeHNE U CHCTEMATH3AIHUSA 1
3HAHUH
Kontponbnas padota Ne4 o
62 TeMe «BaxHenIme MeTajuIbl U 1 1

HUX COETUHEHUI»

bubnuoreka
63 BemecTBa u maTepuaisl B 1HOK

IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.r
u/00ae3f50
Bubmnoreka

XUMUYECKOE 3arpsi3HEHUE [HOK

64 . 1 .

OKpYIKaroIen cpebl https://m.edsoo.r
u/00ae4270
Bubmnoreka

Ponp xumuu B pemienun HOK

65 1 .
9KOJIOTHYECKUX MPOOIEM https://m.edsoo.r
u/00ae4270
bubnuoreka
PezepBHsblit ypok. O600meHne HOK
66 N 1 _

W CUCTEMATHU3AIMS 3HAHUN https://m.edso0.r
u/00ae0d0a
Bubmnoreka

PesepBHblit ypok. O60611eHNE 1HOK

67 N 1 _

W CUCTEMATHU3ALMs 3HAHUN https://m.edso0.r
u/00adb33c
bubnuoreka

PesepBHblitl ypok. O600611eHNE HOK

68 N 1 .

U CUCTEMATHU3ALMs SHAHUH https://m.edso00.r

u/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 68 4 7
10 ITPOTPAMME

B denepanpHBIX U pervoHa’IbHBIX MPOILEAypaxX OIEHKH KauecTBa OOpa3OBaHUs HCIOJIb3YeTCs
nepeveHs (KoaupukaTrop) pacmpenereHHbIX MO KiaccaM MPOBEPSIEMBIX TPeOOBaHHMM K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOUM 00pa3zoBaTENbHON MpPOrpaMMbl OCHOBHOTO O0IIEero 00pa3oBaHUS M JJIEMEHTOB
coJiepKaHus IO XUMHUH.

IIpoBepsiemble TpeOOBaHUSI K pe3yJabTaTaM OCBOCHHSI OCHOBHOH oOpa3oBaTesbHOM
NMpPOrpaMMbl
8 KUIIACC
Kon .
poBEpsEMOro IIpoBepsiembie npe1MeTHbIe Pe3yIbTaThl 0CBOEHHs OCHOBHOI
00pa30BaTeJIbHOW NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHuMA
pe3yJabTara
1 ITo Teme: «IlepBoHavanbHbIE XUMUYECKUE TTOHSATHUS»
pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX MOHSTHM: aTroM, MOJIEKyJa,
1.1 XAMHYECKUM  DJIEMEHT, NPOCTOE€ BEHIECTBO, CIOKHOE BEIIECTBO, CMECh

(O,I[HOpOI[HaH )51 HGOI[HOPOI[HaSI), BaJICHTHOCTb, OTHOCHUTCJIbHasA aTOMHasa U



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

MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
J0JI1 XHUMHYCCKOI'0O 3JIEMCHTAa B COCIMHCHHUU, MOJISIpHI:Iﬁ OGT:éM, XUMHNYCCKasa
peaxuusi, KjiaccuUKaus peaklmii: peakiuu COeIUHEHHs, PEaKuu Pa3JIoKEeHUs,
peakuuu 3aMeleHUs, peakluu OOMEHa, DK30- U DHIAOTECPMUUYECKUE DPEaAKIIHH,
TerioBoM 3(h(dexT peakiuu, pacTBOp, MaccoBasl J0Jis BellecTBa (MPOLIEHTHAs
KOHIICHTpAIlKs) B PaCTBOPE

HUIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHI U MNPUMCHATH 3TH

1.2 MOHSATHS ITPH OIMMCAHKUH BEIIECTB M KX MPEBPAIICHUI

13 HCIIONb30BATH XUMUYECKYIO CUMBOJIAKY I cocTaBieHUs1 (opMys BEHIECTB U
YpaBHEHUN XUMHUYECKUX PEaKIIUn

14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MACChl BELIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YYCHHS, 3aKOHA ABOTapO

15 OTPEICTATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX

16 KJIACCU(UITUPOBATh XUMHYECKHE peakiuu (10 YMCITY U COCTaBY YYAaCTBYIOIIUX B
pPEaKIuu BEIIECTB, M0 TEIIOBOMY 3D (DEKTY)

1.7 BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB

1.8 BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa o (popMysie COeTUHEHNUS,

1.9 BBIUKCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

110 MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJIbI TIO3HAHMS — HAOIIOJIEHUE, U3MEPEHUE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIM U MBICJICHHBIN)

2 ITo Teme: «BaxkHeHMe NpeICTaBUTEIN HEOPTaHUYECKUX BEIIECTBY

21 PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHX MOHATUN: OKCHJI, KUCIIOTa, OCHOBaHHUE,
COJIb

29 ONpPEeNIENATh MPUHAICKHOCTD BEIIECTB K ONPEACIEHHOMY KJIacCy COCIMHEHUM 11O
dbopmynam

2.3 KJaccu(UIMpOBaTh HEOPraHMUECKUE BELIECTBA
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX

2.4 KJIACCOB, TIOATBEPXKIas ONHMCAHHE MPUMEpPaMU MOJEKYISAPHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUil

o5 MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT MX KaueCTBEHHOrO COCTaBa,
BO3MOYKHOCTH IPOTCKAHHSI XUMUICCKUX MTPEBPAIICHUI B PA3TMIHBIX YCIOBHSIX
CleIoBaTh MpaBHJIaM IIOJIb30BAaHMUS XUMHUYECKOW TOCynoil U 1ab0paTOpHBIM
00opy0BaHKEM, a TaKKe MpaBUjIaM OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIMSMU 110 BBIMOJTHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB IO

26 MOJIYYCHUIO U COOUpaHUIO ra3006pa3H'1?1x BELLECTB (Bf)I[OpOI[El " Kch(zpozla),
MPUTOTOBIICHUIO PAcTBOPOB C OMNpeAeNEHHONW MacCOBOM J0jel pacTBOPEHHOTO
BCICCTBA, IUIAHUPOBATh M TPOBOAWTH XHMHUYECKHE OKCIICPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IMIENOYEH W KHUCIOT C TIOMOINBID WHIUKATOPOB
(;makmyc, herondTanenH, METUIOPAHXK U IPYTHC)

2.7 MIPOBOJIMTH PACUETHI 1O YPABHEHHIO XUMUYICCKOM PEaKITUU
[To Teme: «Ilepmonnueckuii 3axkoH u Ilepuoguueckass cucremMa XUMHYECKUX

3 sanementoB J[. WM. MenneneeBa. CrpoeHne aroMoB. XHMHUUYECKash CBA3b.

OKHCIHTEbHO-BOCCTAHOBUTEIHHBIC PEAKITHI
PacKpBIBaTh CMBICIT OCHOBHBIX XUMHUYECKHX IMOHATHH: PO aToma, dJICKTPOHHBIH

31 CJION aroma, aTOMHasi opOuTanb, paguyc aroMa, XUMHYECKasi CBs3b, MOJSPHAS U
HETOJIAPHAsT KOBAJICHTHAS CBS3b, JIEKTPOOTPHUIATEIIBHOCTh, HOHHAS CBS3b, HOH,
KaTUOH, aHUOH, CTCIICHb OKUCIICHUS

3.2 KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI




ONKCHIBATh M XapaKTepu3oBaTh TaOnuuHyio (opmy Ilepuoanueckoit cucreMsl

3.3 XUMHUYECKHUX IJIEMEHTOB: pa3iNyaTh MOHITUS «TJIaBHAs MOATpyMNa (Arpyrma)» u
«roboynas noarpymnmna (brpynma)y», «manbie» u «00JIbILINE» TEPUOIbI
pacKkpbIBaTh CMBICJT [Tepuoanueckoro 3akona  JI.W. Menneneena:
3.4 JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XMMUYECKHX AJIEMEHTOB OT UX MoJ0keHus B [leproanueckoit cucrteme
COOTHOCUTh 0003Ha4YeHHs, KOTOpble HMeroTcss B Tabmune «llepuognueckas
35 cucrema xumuueckux asemeHtoB .M. MenxaeneeBa» € YUCIOBBIMHU
' XapaKTepUCTUKAMU CTPOEHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB U 3apsi
sipa, o0IIee YUCIIO JIEKTPOHOB U PACIIPEICIICHHIE UX 110 JIEKTPOHHBIM CIIOSIM)
3.6 OTIPENIeNIATh CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX
37 ONpEeNeNsATh BUJ XUMHUYECKOU CBSI3HM (KOBaJEHTHAs U MOHHAS]) B HEOPraHUYECKUX
COEIMHEHUSX
9 KJIIACC
Kon .
IPOBEPHEMOTO IIpoBepsiembie NpeMeTHbIE Pe3yIbTaTbl 0CBOCHHsI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yJabTara
1 I1o Teme: «BeniecTBO 1 XUMHUECKasi pEaKLUsD)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKUX IOHSATHUN: PAacTBOp, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTUICCKAS] TUCCOIMAINS, PEAKIMH WOHHOTO OOMeEHa,
KaTajan3aTop, XMMHYECKOEe paBHOBecHE, OoOpaTHMble W HeoOpaTHMblEe pEakiuw,
11 OKUCITUTEIbHOBOCCTAHOBHUTEIIbHBIE  PEAKIIUH, OKUCIUTEIh, BOCCTAHOBUTEIIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJUIOTpOmnus, aM(pOTEpHOCTb, XUMHUYECKas CBA3b
(koBasieHTHAsi, WOHHAs, METAJUIMYECKas), KpUCTaJUTMYecKash pemi€Tka, CIUIaBHI,
CKOPOCTh XUMHUYECKOU pEaKLUU
12 IUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHECKHX MOHSATUHN U IPUMEHSATH 3TH
MOHSITHUS TIPH OTMCAHUY BEIIECTB M MX MPEBPAIICHUI
13 COCTaBJISITh YpaBHEHUSI DAJICKTPOJUTUYECKON JHUCCOIMAIMU KHUCIIOT, IIENoYer
CoJiell, MOTHBIE M COKpAIIEHHbIE YPaBHEHUS PEaKIMii HOHHOTO OOMeHa
14 PacKpbIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
' COCTaBIIEHUS DJIEKTPOHHOT0 OajaHca ITUX peakIuil
1.5 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOW peakinu
2 ITo Temam: «HemeTamibl 1 UX coeAMHEHUS» U «MeTaibl U UX COEUHEHUS»
XapaKTepu30BaTh (OMUCHIBATH) OOMIME W CHEIU(PUUIECKHE XUMUYECKHE CBONCTBA
2.1 MPOCTBHIX M CJIOXHBIX  BEIIECTB, TMOJTBEPXkAasi OMHCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
29 COCTABIATh  YpaBHEHHS peakuuii,  TMOATBEPXKIAIIMX  CYIIECTBOBAHUE
TEHETUYECKOH CBS3M MEXTY BEIIECTBAMU PA3IMYHBIX KJIACCOB
23 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH  OT X  CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHUS XUMHYECKUX MPEBPANICHUHN B PA3TUYHBIX YCIOBUAX
cleoBaTh IpaBHJIaM IIOJIb30BaHMSI XHMHUYECKOM mMocynoil u 1abopaToOpHBIM
24 o0opy/oBaHUEM, a TaKKe MpaBUiiaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
' WHCTPYKIIUSIMA TIO BBITIOJHEHUIO J1a0OpPaTOPHBIX XWMHYECKHX OIBITOB IO
MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKHUCIIOTO ra3a)
MPOBOJIUTh PEAKIMH, TOATBEPKAAIONIME KAYECTBEHHBIH COCTAB pPa3IUYHBIX
2.5 BEIIIECTB: PACMO3HaBAaTh OMBITHBIM MYTEM XJIOpHUI-, OpOMHA, MOAM], KapOOHAT,

(I)OC(baT, CHUJINKAT, Cy.]'IB(I)aT, THUAPOKCUANOHBI, KAaTUOHBI AaMMOHHS, HOHBI




M3YYECHHBIX METAJJIOB, MPUCYTCTBYIOIIKAE B BOAHBIX PacTBOpax HEOPraHMYECKUX
BEIICCTB

3 [To Teme: «XuMmus U OKpyXkaromas cpeaa»

31 pacKpbIBaTh CMBICI OCHOBHBIX xuMuyeckux nonaruii: II/IK Bemecrsa; koppo3us
METAJIJIOB
IIPUMEHATh OCHOBHBIE OIEPAllMM MBICIUTEIBHON JACATEIBHOCTH — aHAIUu3 U
CHHTE3, CpaBHEHHE, O0OOIIeHHe, CHCTEMaTH3alli0, BBIABICHHE NPUYMHHO-

3.2 CJIEICTBEHHBIX CBA3CH — JJI1 U3y4EHHS CBOMCTB BEUIECTB U XMMHYECKHUX PEAKLUH;
€CTeCTBEHHOHAYYHbIE  METOJbl  TO3HAHMUA —  HaONIOJCHHE, H3MEpEeHHE,
MO/JICJINPOBAHHE, FIKCIIEPUMEHT (peasibHbIi M MBICICHHBIH)

INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 IlepBoHavyanbHBIE XUMUYECKUE TOHATHUS

11 IIpenmer xumuu. Ponb XuMHM B KM3HHM 4YeJIOBEKAa. XUMHS B CUCTeMe Hayk. Tema u
BelecTBa. GU3MUECKUe CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIIECTB

12 IlonsTue o MeTouz[aX Mo3HaHud B XUMUH. Yuctele BemecrBa U cMecu. CriocoObl
pa3aeneHus cmecen

13 ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3ieMeHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.

HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJICKYJ'IHPHOG Y4CHUC

XuMuueckas (I)OpMy.]Ia. BanenTHOCTE aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH
14 IIOCTOAHCTBA COCTaBa BCIICCTB. OrtHocutenpHasg aromHas Macca. OTHOCUTENIbHAS
MOJICKYJIIpHas Macca. MaccoBas 101 XUMHYECKOT'O JIEMEHTa B COCMHEHUU

KomnnuectBo BemectBa. Moisib. MossipHass macca. B3anmoCBsA3b KOJIMYECTBA, MacChl U

1.5 N .
quciia CTPYKTYPHBIX €AUHUL] BCUICCTBA. Pacuétrl mo (I)OpMy.]'IaM XUMHUYCCKUX COCAMHCHUU

@u3nyecKkue M XUMHUYECKHE SBIICHUSA. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
1.6 COXpaHEHMsI MacChl BEIIECTB. XUMHUYECKHE ypaBHEHUs. Kiaccuukanus XHMHUYECKUX
peakuuii (coeMHeHNs, Pa3JI0OKEeHNs, 3aMelleHHsI, 0OOMEeHa)

XUMHUUECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYI0M, ¢ MpaBUiIaMu pabOTHI B
naboparopuu ¥ npuéMaMu oOpamieHusi ¢ JabopaTOpHbIM 00OpYAOBaHUEM, HU3YUYEHHE U
onucaHue (U3NYECKUX CBOWCTB 00pa3lOB HEOPraHWYECKUX BEIIECTB, HaOIIOAEHUE
¢u3nveckux (TUIaBJIEHUE BOCKA, TAasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHIIEHUE U
KOHJIEHCAllUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, IPOKATMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCIOTOW) sBJIEHUM, HAOMIOJEHHWE U ONMCAHHWE IPU3HAKOB
1.7 NPOTEKaHUS XMUMMYECKHX peakuui (pas3jioKeHHe caxapa, B3aMMOJEHCTBHE CEpHOMN
KHUCIIOTBI C XJOpHAOM Oapusi, pasnoxkeHue ruapokcuaa menu(ll) mpu HarpeBanuw,
B3auMoJieiicTBue xene3za ¢ pactBopoM cosd Meau(ll), uzyuenue crnocoboB pasjaeneHus
cMeceid (C TIOMOIIBIO MarHmTta, (QWIBTPOBAaHHWE, BBHIMAPUBAHWE, JAUCTHILIISAINS,
xpomarorpadus), MpoBEACHUE OYMCTKU IOBAapEHHOM COJIM, HAOIIOJEHHWE M OIHCaHHE
pe3ysbTaTOB TIPOBENECHHS OMBITA, WUIFOCTPUPYIONIETO 3aKOH COXPAaHEHUS MacChl,
co3JlaHue MoJieNIel MOJIEKYI (IapOCTEePKHEBBIX )

2 Baxueiimine MNPpEACTABUTCIIM HCOPTaHNYCCKUX BCIICCTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kuciopoa — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucimopona B mpupoje, GU3MYECKHE W XHUMHYECKHE CBOWCTBa (peakiuu
2.1 roperusi). Oxcuapl. [lpumenenue kucnopona. CmocoObl TOMy4YeHHS KHCIOpOJa B
naboparopun U TnpombliuieHHOcTH. KpyroBopor kucinopoga B mpupone. O30H —
AIUTOTPOITHASI MOAU(HUKAIUS KACIOPOIa




2.2

TennoBoit 3pdekT XUMHUECKOW peakIuu, TEPMOXHMUUYECKHE YpPaBHECHHS, JK30- W
OHAOTEPMUUYECKUE peakUuu. TOIUIMBO: Yroyib U METaH. 3arpsi3HEHUE BO3/lyXa, YCHIICHHE
NapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIO0S

2.3
2.4

2.5

2.6

Bonopon — aneMeHT 1 mpocToe BemiecTBo. HaxokaeHne Bogopoaa B pupoie, Gu3nveckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI roryueHust. Kucinotsl u conmm

ModnsipHblii 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®usnueckue cpoiicTBa Boxabl. Boma kak pacrBopurens. PactBopel. HacelieHnele u
HEHACBILICHHBIE PAaCTBOPBI. PacTBOpUMOCTH BelecTB B BoJe. MaccoBas 10Ji1 BELIECTBA B
pacTBope. XuMuueckue cBoicTBa BoAbl. OcHOBaHusA. Poib pacTBOpoB B IIpUpOAE U B
JKU3HU 4YernoBeka. KpyroBopor BoJbl B IpUpoJe. 3arpsi3HeHUE NPUPOAHbIX Boa. OxpaHa U
OYMCTKA IPUPOIHBIX BOJ

Knaccudpukanus Heopranmyeckux coenuHeHuil. Oxcunpl. Kimaccudukamust OKCHIOB:
coyieoOpa3yromiie (OCHOBHBIC, KHCIOTHBIC, aM(oOTepHbIE) U HecosjeoOpa3yrolue.
HomeHnxkmarypa oxcuaoB. ®dusndeckue M XMMHYECKUE CBOWCTBA OKCUIOB. I[lomyueHue
OKCHJIOB

2.7

2.8

OcHoBanmsi. Krnaccudukanus OCHOBaHWH: INENOYM WM HEPACTBOPHMBIC OCHOBAHWSL.
Homenkiarypa ocHoBaHuii. Pu3nuecKkue 1 XMMUYECKUE CBOMCTBAa OCHOBaHUM. [lonydyenue
OCHOBaHUH

Kucnotsl. Knaccugpukanus xucnor. Homenkiarypa kucinor. @U3ndyeckue U1 XUMUYECKHE
cBoicTBa KUCHOT. Pan akruBHoctn metaiioB H.H. bekerosa. [lonyuenue kucior

2.9
2.10

2.11

Comu. Homenknatypa coneil. dusndeckue u xumMudeckue coiictBa coiei. [lomyuenue
coien

TI'enernueckas cBsI3b MCXKAY KilaCCaMH HCOPIraHUYCCKUX COGZ[I/IHGHI/Iﬁ

XVUMUYECKUH OKCIICEPUMEHT: Ka4eCTBCHHOE ONPECIICHUE COACPKAHHUS KHCIOpOoJa B
BO3JyXe, MOJy4YeHHe, coOWpaHHe, pacllO3HaBaHWE W U3YyUEHUE CBOMCTB KHUCIOPOAA,
HAOJIO/ICHUE B3aUMOJICHCTBUS BEIISCTB C KHUCJIOPOJIOM W YCIIOBUS BO3HUKHOBEHUS H
MpeKpalieHus: ropeHus (Mmokapa), O3HaAKOMIIEHHE ¢ 00pas3laMu OKCHIOB M OMHUCAHHE UX
CBOWCTB, TIOJNy4eHHe, cOOMpaHWe, paclio3HaBaHWE W W3y4YCHHE CBOWCTB BOJOpOJA
(ropenue), B3aumojeicTBue Bogopoaa ¢ okcuaoM meau(ll) (Bo3MOXHO HCMONb30BaHHE
BHJIEOMATEPHAIIOB), HaOIIOIeHHE 00Pa3I[0B BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIEIOBAaHUE
OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C Pa3NUYHONW PAaCTBOPUMOCTHIO, MPHUTOTOBICHHE
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JTOJIEN pACTBOPEHHOIO BEIIECTBA, B3aWMOJICHCTBUE
BOABI ¢ MeTaiamMu  (HaTpueM H  KanmblMeM) (BO3MOXXHO  HCIIOJb30BaHHE
BUCOMATEPHAJIOB), OIpPENEICHHE pPACTBOPOB KHUCIOT M IIEJIOYed C TIOMOIIBIO
WHIUKATOPOB, HCCIEA0BaHHE 00pa3lloB HEOPTaHMUECKUX BELIECTB PA3IUYHBIX KIACCOB,
HAOJIIO/ICHUE W3MEHEHUsT OKPAcKW WHIUKATOPOB B pAcCTBOpaX KHUCIOT W IIEIOYCH,
u3ydeHue B3aumopeicTBus okcuaa meau(ll) ¢ pacTBopoMm cepHON KHCIOTBI, KUCIOT C
MeTallJIaMH, peakuuid HeHTpanu3aluu, T[OJy4eHHEe HEpPacTBOPHUMBIX OCHOBAHHM,
BBITECHEHHE OJHOTO METajlula JIPYTUM W3 PacTBOpPA COJH, PEIICHHE dKCIEPUMEHTATBHBIX
3a/1a4 no Teme «BaxHeme KIacchl HEOPTaHUYECKUX COSIMHEHHI

Ilepronnuecknii 3akoH U I[lepuoanueckast cuctrema XuMU4YeCKUX 3j1eMeHToB J1.1.
MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTENBHO-BOCCTAHOBUTEbHbIE
peakuuu

3.1

[IepBble MOMBITKY KIaCCUPUKAIIMY XUMUYECKHUX 3JIeMeHTOB. [ToHATHE O Tpynnax CXOAHbIX
9JIEMEHTOB (IIEJIOYHbIE W IIEJTOYHO3EMEJbHbIE METaJUIbl, T'aJIOT€Hbl, UHEPTHBIE Ta3bl).
DJeMeHTBhl, KOTOpble 00pa3yIoT aM(OTepHBIE OKCUIBI M THIPOKCUIBI

3.2

Ilepuonnueckuii 3akoH. llepuoamdeckass cucrema xumMuueckux dyemeHToB J[.H.
Menneneena. Kopotkonepuoanas u jiuHHonepuoanas ¢popmsl [leproanueckoit cucteMsl
xumuueckux aneMeHToB .M. Menneneesa. Ilepuoasl n rpynmbl. OU3HYECKUNA CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA




3.3

3.4

Crtpoenne aromoB. CoctaB aroMHbIx danep. MW3otombl. OnekTpoHsl. CTpoeHuE
AIIEKTPOHHBIX 000JI0UYeK aTOMOB MepBBIX 20 XuMHUEcKuX 3i1eMeHToB [lepuoandeckoit
cuctemsl JI.11. MenzaeneeBa. XapakTepucTHKa XUMUYECKOTO 3JIEMEHTA 110 €ro MOJI0KEHUIO
B [Iepnonnueckoii cucreme /[.1. MenaeneeBa

3aKOHOMEPHOCTH U3MEHEHHUSI PaInyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAJIUTMYECKUX U
HEMETaJUIMYECKUX CBOWMCTB I10 TpymmaM W nepuoaam. 3HadeHue Ilepuonnueckoro 3akoHa
u [lepronuyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB JJIA Pa3BUTHS HAyKU M MPAKTHKU.
H.N. MenneneeB — yu4€HbIN U TpakJaHH

3.5

3.6

Xumuueckas CBSI3b. KoBasienTHas (monsipHast u HEMoJIApHas) CBS3b.
DIIEKTPOOTPULIATEHLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crencupb okucieHus. OKUCIUTEIEHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm OKHCIICHHUA
1 BoccTaHOBJIEHH. OKHCIINTEIIN 1 BOCCTAHOBHUTEIIN

3.7

XUMHUYECKUH HKCHEPUMEHT: M3ydeHue OOpa3loB BEUIECTB METAIJIOB M HEMETAIJIOB,
B3aMMOJICHCTBUE THAPOKCHAA IIMHKA C PAcTBOpaMM KHCIOT M ILIEN0Yel, IpPOBEACHHE
OMBITOB, WUIIOCTPUPYIOLIUX HPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN
(ropeHue, peakLiuu pa3iokKeHUsI, COEIMHEHNUS)

9 KJIACC

Koxa
1

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumnueckas peakuus. Ilosropenune

[lepnonnueckuit 3akoH. Ilepumonmueckas cucreMa XHMHMYECKUX d3ieMeHToB JI.M.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBONCTB XMMMUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOJOB, KA, KaJblUsi U UX COCAUHEHUN B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuondeckoil CUCTEME U CTPOEHUEM MX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA. BHBbI XMMHUYECKOM CBS3U. THIBI KPUCTAJUIMICCKUX pCI_HéTOK,
3aBUCHUMOCTH CBOMCTB B€IICCTBA OT THUIIA KpHCTaJIHI/I‘IeCKOfI pGHIéTKI/I n BHJA XUMHYCCKOH
CBsA3H. KHaCCI/I(I)I/IKaLII/IH U HOMCHKIJIATypa HCOPraHNYCCKUX BCIICCTB (MC)KIIYHaPOI[HaH )41
TpI/IBI/IaJ'IBHaSI). XuUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIMXCSA K Ppa3jJMYHbBIM KiacCaM
HCOPTaHUYCCKUX COCﬂHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

13

Knaccugukanus XUMHYeCKUX peakLUui MO pa3IM4YHbIM IpU3HAaKaM (IO YUCIy U COCTaBy
YYacCTBYIOUIMX B PEaKklMU BEIIECTB, MO TEIJIOBOMY 3(P(eKTy, 0 U3MEHEHUIO CTeNeHEH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 0OPAaTUMOCTH, M0 yJacTUIO KaTaau3aTopa). JK30-
U DHJIOTEPMHYECKHE pEaKIMH, TepMOXHMMHUYEeCKue ypaBHeHHus. lloHaTue o ckopoctu
XUMHUYECKON PEAKINH

14

1.5

1.6

1.7

[TonsiTHEe 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [[oHATHE O TOMOT€HHbIX
U IeTeporeHHbIX peakuusax. IlonaTtue o XxuMuueckoM paBHOBeCUH. PaKTOPBI, BIMAIOLINE
Ha CKOPOCTh XUMHUYECKOW PEAKIIMH U ITOJIO0KEHUE XUMUYECKOTO PAaBHOBECHUS

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pe€aKkuunu, SHGKTPOHHBIP’I 0ajJaHC OKHCJIUTEILHO-
BOCCTaHOBUTEIbHOM pCaKkIuu. CocraBieHue ypaBHCHI/Iﬁ OKHCIHUTCIIBbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCITIOJIB30BAHUEM METOAA SJICKTPOHHOTI'O OanaHca

Teopust SMEKTPOIUTUUECKON TUCCONUAIMU. DIIEKTPOJHUTHI U HEANEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JUCCOLMAIMKN BEIIECTB C PA3IUYHBIMUA BUJAMU XMMHYECKOU CBSI3U.
Crenenp nucconnanuu. CuiibHble U ciaOble 3JIEKTPONUTHL. Peaknuum HOHHOro oOMeHa.
YcnoBus MpoTEeKaHWsl peakluii MOHHOTO OOMEHa, TMOJIHbIE M COKpAII€HHBIE HOHHBIC
ypaBHeHUs peakiuii. CBOWCTBA KUCIIOT, OCHOBAaHWUW M COJIEH B CBETE MPEICTaBICHUM 00
ANEKTPOJIUTUYECKON auccounanuu. KadecTBeHHble peaknuu Ha HoOHbL [loHsiTHE O
TUAPOIU3E COJIEH

XUMUYeCKUM OKCIICPUMCHT. O3HAKOMIICHUE C MOJCIIMH KPUCTATIMYCCKUX peHIéTOK
HCOPTaHUYCCKUX BCIICCTB — MCTAJUVIOB WU HCMCTAJIJIOB (Fpa(bI/ITa n aHMa3a), CJIOKHBIX




2.1

BEIICCTB (XJIOpPHIa HATPHs); UCCIICTOBAaHHE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW peakIuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB; MCCICIOBAHUE DIIEKTPOIPOBOTHOCTH PACTBOPOB
BEIIIECTB, MPOIECCa JUCCOIMALMU KUCIIOT, IeIo4el M coyiel (BO3MOKHO MCIOJIh30BaHUE
BUJICOMATEPHUAIIOB); TIPOBEJCHHUE OIBITOB, WUTIOCTPUPYIOMUX MPHU3HAKK TPOTCKAHUS
peaknuii “”oHHOTO OOMeHa (oOpa3oBaHME OcCajKa, BbIICICHHUE Ta3a, 00pa3oBaHHUE BOJIbI);
OTBITOB, WJUTFOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA
(ropeHHe, peakIuy pa3ioKeHUs, COSIMHEHUS); PACIIO3HABAHNE HEOPTaHUYCCKUX BEIIECTB
C TIOMOIIIbIO KAY€CTBEHHBIX PEAKIINI HAa MOHBI; PEIICHUE SKCIIEPUMEHTAILHBIX 33714

Hemeramns u ux COCIUHCHUA

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHMS AaTOMOB, XapaKTepHBIC
creneHu okucieHus. CtpoeHue u pusnueckue CBOMCTBAa MPOCTHIX BEIIECTB — raJOr€HOB.
XVMHYECKUE CBOICTBA Ha IIPUMEPE XJIopa (B3aUMOJIEHCTBUE C METaNIaMU, HEMETaJlJIaMH,
menoyamu). XmnopoBojgopol. CossiHas KHUCIOTa, XMMUYECKHE CBOWCTBA, MOJIYYEHHE,
IIpuMeHeHue. JlelicTBre XJIopa ¥ XJIOPOBOJOPOJA HAa OpPraHu3M 4eloBeKa. BakHelmue
XJIOPUJIbI ¥ UX HAaXOXKIACHHUE B IPUPOJIE

2.2

OO6mas xapaktepuctuka sjeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOECHHUS AaTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue n (GU3NYecKue CBOMCTBA MPOCTHIX BELIECTB
— KHCIIOpOJa U cepbl. AJUIOTPONHBbIE MOAUGDUKAIMU KHCIOPOAa M Cepbl. XUMHUYECKHUE
cBoiicTBa ceprl. CepoBOOPOA, CTPOCHHE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA. OKCHIbI
Cepbl Kak IMPEACTaBUTEIN KHUCIOTHBIX OKCcHAOB. CepHas KuCIOTa, (QHU3NYECKHE H
XUMHUYECKHE CBOMCTBA (0OOIIME KaK IMPEICTABUTENS Kjlacca KUCIOT U crenu(uyecKue).
XUMHUYECKUE PEAKIINH, JICKAIINE B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOJYyYeHUsT CEPHOMN
kucnothl. [Ipumenenne. Colli CepHOM KHCIIOTHI, KAUECTBEHHAS PeaKIusl Ha CYIb(aT-HOH.
HaxosxaeHue cepbl ¥ €€ COCIMHEHMI B IPUpoie. XUMHUYECKOE 3arps3HEHUE OKPYKAroIeH
Cpelbl COEAMHEHMUSIMU CEpbl (KMCIOTHBIE J0XKAM, 3arpsi3HEHUE BO3JyXa M BOJOEMOB),
CHOCOOBI €r0 MPeIOTBPAICHUS

2.3

2.4

2.5

OO6mass xapakrtepuctuka »d31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHW OKUCIIEHUS. A30T, paclpoCTpaHeHHE B MpHUpone, U3ndeckue u
xumuueckue cpoiictBa. KpyroBopor asora B mpupoae. AMMHak, €ro (Qu3Mdeckue U
XMMHUYECKHE CBOMCTBa, MoJlyueHHe M npuMeHeHue. Conu aMMOHHUSA, WX (U3MYECKUEe U
XUMHYECKHE CBOMCTBA, NpUuMeHeHue. KauecTBeHHas peaklivs Ha MOHbl aMMOHUS. A30THas
KHCIIO0Ta, €€ MolydeHue, Gru3nyeckre 1 XMMUYecKue CBoMCTBa (0011e KaKk MpeacTaBUTeNs
Kjlacca KUCJIOT W crnenuduyeckue). lcrmonb3oBaHWe HUTPATOB MU cOJNEd aMMOHHS B
KayecTBE MHHEPAJIbHBIX YAOOpeHHH. XHUMHUECKOe 3arps3HeHHEe OKpY’Karolled Ccpeabl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

®docdop, amnorpornnsie Moaudukanuu Gocdopa, GU3NIECKHE U XUMHUYECKHUE CBOMCTBA.
Oxkcun dochopa(V) u docdopHas kucnora, (Hu3MUecKHe U XUMHUYECKHE CBOMCTBA,
nosyueHue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBLHBIX YI0OpEHU

OO6mass xapaktepuctuka 3ieMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE  CTENEHH  OKHCIEHHWS.  YIJIepoJ,  aJIOTPONHBIE  MOAM(UKAIWH,
pactpocTpaHeHrue B TpUpojae, (PU3NUECKHe W XHMHYECKHE CBOMCTBA. ACopOIus.
KpyroBopot yriepona B mpupone. Okcuubl yriaepoaa, ux (U3HUECKHe U XUMHYECKHE
CBOMCTBA, JCHCTBUE Ha JKMBBIC OPraHU3MBI, IMOJYYEHHUE U MPUMEHEHHE. DKOJIOTHICCKUE
npoOsieMbl, cBsizaHHbIE ¢ okcuaoMm yriaepoaa(lV); rumore3a rinoOaTbHOTO MOTETIIICHHS
KJIMMaTa;, TMapHUKOBBIA 2 ¢dekT. YroabHas KuCiIoTa W €€ coid, uX (Qunyeckue u
XUMHUYECKHE CBOMCTBA, MONy4YeHUE U MpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcmonp3oBaHne KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIIIECHHOCTH U CEIHCKOM
XO03511CTBE

2.6

[lepBoHavanbHbIe MOHSATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHMSIX YIiepojia
(MeraH, »TaH, TWJIEH, alleTHJICH, 3TaHOJ, IJIMIEpPUH, YKCycHas kuciora). Mx cocrtaB u
XuMH4eckoe crpoeHue. [loHsaTHe 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: JKHpaX, Oenkax,




YIJIE€BOJAX — M MX POJIM B KU3HM 4eJIoBeKa. MaTepualbHOE €JUHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COECIUHEHUN

2.7

Kpemunii, ero Qusnueckue M XHUMHYECKHE CBOMCTBA, IOJy4€HHE U IPHUMEHEHHE.
CoenuHenuss kpemHusi B mpupone. OOmume npenacraBieHus o0 okcuae kpemuus(1V) u
KpeMHHEBOH  kuciore. CHIMKaThl, WX HCHOJb30BaHWE B  OBITY, MEAULUHE,
IPOMBIIIJICHHOCTH. BakHeiine cTpouTenbHble MaTepuabl: KEpaMUKa, CTEKJIO, LEMEHT,
O6eron, kene3o0eToH. [IpoOmembl  0€30HaCHOTO  HMCIONB30BAaHHUS  CTPOMTEIBHBIX
MaTepHaoB B IOBCEJHEBHOM JKU3HU

2.8

3.1

3.2

3.3

XUMUYECKUN HKCIIEPUMEHT: H3y4yeHHe OoOpa3lloB HEOPraHMYeCKHX BEIECTB, CBOWCTB
COJISTHOM KHCIIOTBI; IPOBEIEHUE KaYECTBEHHBIX PEAKIMI Ha XJIOPHA-UOHBI U HAOIIOCHHUE
MPU3HAKOB X MPOTEKAHUS; OIBITHI, OTpaXkawoliue QU3nYecKue U XMMHUYECKHEe CBOWCTBA
rajJloreHOB M WX COCOUHEHHUH (BO3MOXKHO HCIIOJIb30BAaHHE BUIACOMATEPHATIOB);
O3HAaKOMJIEHHE C 00pa3liaMu XJOPHUAOB (TAJIOr€HUIOB); O3HAKOMIIEHHE ¢ 00pa3laMu cepsl
u e coeaMHEHUSMH (BO3MOXKHO HCIOJB30BAHHWE BHCOMATEPHAIIOB); HAOIIOACHUE
nporecca oOyriauBaHUs caxapa MoJ JACHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
U3YYEHHE XHUMHUYECKUX CBOICTB pa30aBiICHHOM CEpHOM KHUCJIOThI, IPOBEIACHHE
KauyeCTBEHHOW peakuuu Ha Cynb(aT-uoH U HaONIOJeHHWE Tpu3HaKa €€ MPOTEKaHUS;
O3HAKOMJICHHE C (PU3MUYECKIMH CBOMCTBAMH a30Ta, (hocopa u ux coeAMHEHUH (BO3MOKHO
HCIIONIb30BaHUE BHJIEOMATEepUaNOB), oOpa3laMu a30THBIX U (ochopHBIX yaoOpeHMHil;
NOJy4eHue, coOWpaHue, paclo3HaBaHHE W HM3yYCHHE CBOWCTB aMMHaKa; IPOBEACHUE
KaueCTBEHHBIX pPEaKIHMii Ha MOH aMMOHMS M (ocdarT-uOH M H3y4yeHUE MPHU3HAKOB HUX
IIPOTEKaHUs, B3aWMOJCHCTBHE KOHUEHTPUPOBAHHONW Aa30THOM KHUCIOTBI C MEABIO
(BO3MOXHO HCIOJIb30BaHUE BUACOMATEPHUATIOB); WM3YYCHHE MOJETEeH KpUCTANTMYECKUX
pemérok anMasa, rTpaduta, (QyJIepeHa; O3HAKOMIIGHHE C TIPOIECCOM  aIcopOIuu
pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIEM M yCTPOHWCTBOM MPOTUBOTa3a;
NOJy4deHUe, COOMpaHWe, paclo3HaBaHHWE M U3YYCHHE CBOWCTB YIJIEKHCIOIO TIasa;
MPOBEJCHNE KAueCTBEHHBIX peaklUuid Ha KapOOHAT- M CHIMKAT-UOHBl M HU3Yy4YCHHE
NPU3HAKOB MX MPOTEKAHUS; 03HAKOMIIEHUE C TIPOIYKIIMEN CHIIMKaTHON TPOMBINIEHHOCTH;
peleHre SKCIEpUMEHTANIbHBIX 3aJad 1o TeMe «BaxHelmme HeMeTaquibl M HMX
COCIMHEHUS

Mertamisl 1 uX COCINMHCHUA

OOmiast XapakTepuCTUKa XMMHUYECKMX OJJIEMEHTOB — METaJUIOB HAa OCHOBAHUU UX
nosioxkenus B Ilepuonnueckoit cucremMe XxmMuueckux syeMeHToB .M. MenneneeBa u
ctpoeHuss atoMoB. CTpoeHue MeTaioB. Meramnyeckas CBA3b M METAJUIMYECKAs
KpUCTAJIIMYECKasl peIIéTKa. DIEKTPOXUMUUECKUH Psii HAallPsSHKEHUH METalIoB

®dusnueckue ¥ XUMUUECKHE CBOMCTBA MeTaiuioB. O0IIHe crocoObl MOYyYeHHUST METAIIOB.
[ToHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOppo3uu. CIuiaBbl
(cTanb, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

[I{erounble MeTaJIBL: MOJNOXKEHHE B [leproandeckoil cucreMe XUMHUYECKHUX 3JIEMEHTOB
.. Menneneesa; CTpoeHHME HMX aTOMOB; HaxoxacHWe B Ipupone. dusnueckue u
XUMHYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATPUS U
kanusd. [I[puMeHeHne MEenoYHbIX METaUIOB U UX COCIMHEHUN

3.4

[IlenoyHo3emMenpHbIE METAUIBI MAarHUM M KajnplUMil: noJsioxkeHue B llepuonnueckoit
cucreme xumudeckux annemeHToB .M. MenneneeBa; CTpoeHUE UX aTOMOB; HaX0XJACHUE B
npupoae. dusznueckue MW XUMHUYECKHE CBOMCTBA MAarHMs M Kaiublus. BakHeummue
COCTMHECHUS Kamblus (OKCHI, THUIPOKCHUM, comiu). JKECTKOCTH BOABI M CHOCOOBI €&
YCTpPaHEHHUS

3.5

Amomunuii: mnonoxkenue B llepuonnueckoil cucreme Xumuueckux snemeHTtoB J[.M.
MeHeneeBa; CTpOEHHE aroMa; HaxoxkAeHWe B mnpupoje. Du3mdeckue M XUMHUYECKHE
CBOIiCTBa aMFOMHUHUS. AM(DOTEpHBIE CBOMCTBA OKCH/IA U TUAPOKCH/IA ATTFOMHHUS




3.6

3.7

4.1

4.2

4.3

Kenezo: mnonoxenne B Ilepuogmyeckoil cucrteme XuMuueckux a3nemeHtoB JI.M.
MeHnzeneeBa; CTpOGHHE aroMma; HaxOoXAeHHWe B mpuponae. DU3NYeCKUe W XUMHUYECKHE
cBorcTBa jkene3a. Okcuapl, ruapokcuasl U com skene3a(ll) u xemesa(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XVUMUYECKUN DSKCIEPUMEHT: O3HAKOMJICHHE C OOpa3laMH METa/lIOB M CIUIaBOB, WX
(bu3NYeCKUMU CBOICTBaMM; H3y4€HHUE PE3ylbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KLU U
HaTpUs C BOAOW (BO3MOXHO HCIIOJNb30BaHHE BUIAEOMATEPUAJIOB); MCCIEIOBAHUE CBOWCTB
JKECTKOM BOJBI; Mpollecca TOPEHUs Keje3a B KHUCIOpoJe (BO3MOXXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMsI KAUECTBEHHBIX PEaKIUil Ha MOHBI (MarHus,
KanmbIus, amomuaust, nuHka, xeneza(ll) u sxeneza(lll), mequ(ll); Habnronenue u onucanue
MPOLIECCOB OKpAlllMBaHMs IJIAMEHHM MOHAMHU HATpHUs, Kalus U Kaublus (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB); HUCCIICOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHUIA
QTIOMHUHMS W THAPOKCHJA LIHMHKA; pEHIEHWE OHKCIEPUMEHTAIBHBIX 3aJad 110 TeMe
«BaxkHenmme METaJUTbl U UX COEAUHEHUS»

XHUMHA ¥ OKpYXKarolas cpena

HoBeie Marepuansl u TexHosoruu. BemiectBa m maTepuanbl B IMOBCEAHEBHOW KU3HU
yejoBeKka. XUMHS W 3J0pOBbe. be3omacHoe HCMOJb30BaHHE BEIIECTB M XUMHUYECKUX
peakiuii B ObITy. [lepBast TOMOIIb TPH XUMHUYECKUX 0XKOTaX M OTPaBICHUSIX

OCHOBBI 3KOJIOIMYECKON I'PAaMOTHOCTH. XMUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH Cpelsl
[MTAK. Pomp XMMUM B pEmICHHH HKOJOTHYECKUX Mpodsem. IIpupogHble HCTOYHUKH
yIJ1€BOAOPOAOB (Yroib, MPUPOIHBIN Ia3, He(Th), IPOAYKTHl UX MEepepabOTKH, UX POjb B
OBITY U IPOMBIIIIIEHHOCTH
XVUMHYECKUH 3KCIIEPUMEHT: U3y4eHHE 00pa3L0B MaTEepUaoB (CTEKIIO, CIIJIaBbl METAJIJIOB,
HOJMMEPHbIE MaTepUalIbl)

ITPOBEPAEMBIE HA OI'S 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHOM ITPOTPAMMBI OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

Kon

HpOBepﬂeMbIe Tpeﬁonaﬂuﬂ K IPECAMETHBIM pe3yjJdbTaTaM 0a3oBoro YPOBHHA

NPOBEPSIEMOT0 0CBOEHHSI OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOT'O 001€Tr0

TpeboBaHus

1

11

1.2

1.3

o0pa3oBanusi Ha ocHoBe ®PI'OC
IIpencraBnenue:

O I[I03HABa€MOCTHU SIBJICHUI MpPUPOAbI, MOHUMAHUE OOBEKTHMBHOW 3HAYMMOCTHU
OCHOB XHUMHYECKOM HayKu Kak oOOJIaCTM COBPEMEHHOI'0 eCTECTBO3HAHMA,
KOMIIOHEHTa OO0IIeld KyJbTypbl W TNPAKTUYECKOM JEeSATEIbHOCTH YEJIOBEKa B
YCIOBUSAX COBPEMEHHOIO OOIIECTBA; MOHUMAaHHWE MeCTa XUMHMM CpeAu JAPYrHx
€CTECTBEHHBIX HayK

O Hay4HbIX METOJaxX I[IO3HaHWS, B TOM UHCIE OKCHEPUMEHTAIbHBIX U
TEOPETHYECKUX METOJaX WCCIEIOBAHUS BEIIECTB W M3YUYCHUS] XUMHUYECKUX
peakiuii; yMeHUEe HCIOIb30BaTh MOJENU A OOBSCHEHUS CTPOCHUS aTOMOB U
MOJIEKYII

0 cdepax mnpodeccHOHATHLHON JACSATENBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHUSIX XHUMHUYECKOM
HAyKH, YTO TO3BOJIUT OOYYaroluMCs paccMaTpuBaTh XUMHIO Kak cdepy cBoei
Oynyiieit mpodeccHoHanbHON ASSITENFHOCTU U CAETaTh OCO3HAHHBINA BEIOOP XUMUH
Kak TMpo(WIBHOTO TIpeAMeTa MpH Tepexone Ha YPOBEHb CpeIaHero oO0miero
o0Opa3oBaHUs

Bnagenne cucreMol XHMHUECKHUX 3HAHUM U YMCHHUC TMPUMCHATH CHCTCMY




XUMHUYCCKHUX 3HaHPII>'I, KOTOpas BKIIKOYACT:

2.1

BOKHEHIINE XHMHYCCKUE TIOHATHSA: XHMHYECKHI OJIEMEHT, aToM, MOJIEKYIa,
BEII[ECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJIHAS U HEOAHOPOJIHAs CMECH,
OTHOCHUTEJIbHBIC aTOMHAsi M MOJICKYJISIpHasi MAacChl, KOJMYECTBO BEIIECTBA, MOIIb,
MOJISIpHAsT Macca, MOJISIPHBIM 00BEM, OKCHJ, KHCIIOTA, OCHOBAaHUE, COJb (CpeaHss),
XMMHUYECKasl PEaKUus, PEakUyd COCIUHEHMS, DPEaKIUU Ppas3JIOKCHUs, PEaKInu
3aMEIeHNs, peakuu OOMEHa, TEemIoBOM A(PQEeKT peakuuu, 0dK30- U
SHJOTEPMUYECKHE PEaKLUH, PAacTBOP, MAccoBas IOJII XUMHUYECKOTO JJIEMEHTa B
COE/IMHEHUH, MacCoBasi JIOJsl M MPOLIEHTHAs] KOHIIEHTpAIMs BELIECTBA B PacTBOpE,
SApO aroMa, OSJICKTPOHHBIM CIIOH aromMa, aroMHas OpOWTanb, paguyc aroma,
BAJICHTHOCTh, CTENECHb OKHCIIECHHS, XUMHYECKas CBS3b, 3JIEKTPOOTPULATEIHHOCTD,
HOJISIpHAst U HEMOJISIpHAsl KOBAJICHTHAS CBsI3b, HOHHASI CBSI3b, METAJUTMUECKAs CBA3b,
KpHCTAJUIMYECKasi pemérka (aroMHas, MOHHAs, METAJUIMYeCKas, MOJEKYJsIpHas),
WOH, KAaTHOH, QHHWOH, OJEKTPOJUT U  HEIJIEKTPOJIMT, OJIEKTPOIUTHYECKAS
JICCOLIMAINNS, PEAaKIMd MOHHOTO OOMEHA, OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC
peaKIMu, OKHCIUTEIb W BOCCTAaHOBHTENb, OKHCIEHHE ¥ BOCCTaHOBJICHHE,
AIIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIC pEaKlnH,
CKOPOCTh XUMHYECKOW peakuuu, karanuzarop, [1JIK, koppo3ust MeTayuioB, CIuiaBbl

2.2

2.3

OCHOBOIOJIAraloNIue 3aKOHbI XUMHH: 3aKOH COXpPAHEHHUS MAacChl, MEPUOIUYECKUIT
3akoH JI.M. MenneneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo

TCOpHUU XHWMHUHU: ATOMHO-MOJICKYJIApHAs TCEOpUA, TCOPUAd BJICKTpOHHTHLIGCKOﬁ
JTUCCOLIMAIIUU

3.1

3.2

Brnangenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

YMEHHME TpPaBUIbHO HCIOJB30BATh H3YYEHHbIE BEIIECTBA U Marepuaibl (B TOM
quciIe MUHEpalbHble yIOOpEeHHs, METaulbl U CIUIABbl, IPOAYKTH IEepepadoTKu
IPUPOJIHBIX UCTOUHUKOB YIJIEBOAOPOJOB (YIJIs, IPUPOJHOTO raza, He(pTH) B OBITY,
CEeJIbCKOM XO34HCTBE, Ha MPOM3BOJCTBE U NMOHHUMAHUE 3HAYEHUS >KHPOB, OEIJIKOB,
YIJIEBOJIOB /JIsl OpraHU3Ma YeloBeKa; yMEHUeE MPOTHO3UPOBATh BIUSHUE BEIIECTB U
XUMHYECKHX IPOLIECCOB HA OPraHMU3M YEJIOBEKA M OKPYXAKOUIYI0 IPUPOIAHYIO
cpeay

YMEHHME HWHTETPUPOBaTh XUMHUYECKHE 3HAHUS CO 3HAHUSAMH JPYTUX Y4eOHBIX
IIPEIMETOB

3.3

HaJIM4Me OmbITa paboThl C Pa3IMYHBIMM HUCTOYHUKAMHU HH(GOpPMAIMU MO XUMHHU
(Hay4Has ¥ Hay4yHO-TIONYJISpHAasl JUTepaTypa, CIOBapH, CIPABOYHUKHU, HHTEPHET-

pecypchl)

3.4

yMeHHE O0OBEKTUBHO OLIEHUBATh MH(POPMAIIMIO O BEIIECTBAX, UX MPEBPALICHUAX U
PAKTUYECKOM MPUMEHEHMM M YMEHHUE HCIOJIb30BaTh €€ JUIsl pelIeHHs] y4eOHO-
[IO3HABATEJIbHBIX 3a1a4

Bnanenue ocHOBaMHU MOHSATHIHOTO anmapara 1 CUMBOJIMYECKOTO SI3bIKa XUMHH JIJIS
cocTaBlieHUsI (OpPMYJI HEOPraHMYECKUX BELIECTB, YPAaBHEHUH XHUMHMYECKHX
peakiuii; ocHoBaMH XuMuieckoit HomeHknaTypsl (IUPAC u TpuBHanbHOI)

YMeHne OOBSCHATH CBS3b IMOJOKEHMs dJieMeHTa B llepuogmveckoil cucteme c
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHUUYECKHUX JIEMEHTOB (COCTaB
W 3apsa snapa, oOIIee 4YHcio AJIEKTPOHOB), PACIPENCTICHHEM JJIEKTPOHOB 10
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAUS U KAJIbLIUS

[IpencraBnenue o nepuoaNYecKor 3aBUCUMOCTH CBOMCTB XMMUYECKUX IJIEMEHTOB
(paanyc aroma, 3JEKTPOOTPUUATENILHOCTH), MPOCTHIX U CIIOXHBIX BEHIECTB OT
MOJIOXKEHUA 1eMeHTOB B [lepuoanueckoii cucteme (B MajbIX MEPHOAAX U IIIaBHBIX
MOJArPYMIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

YMenue kinaccupuuupoBarh:




7.1

XUMHUYCCKUE 3JICMCHTHI

7.2 HEOPTraHWYECKHE BEIIECTBA
7.3 XUMUYECKHE PEAKITHI
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTEINIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaX BEHIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTEh H BOCCTAHOBUTEIh
9 YMeHue xapakTepu3oBath (U3NYECKHe U XUMHUECKUE CBOMCTBA!
9.1 MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJIOPOA, TpaduT, amMmas, KPpEeMHHUH, a3or,
dbocdop, cepa, XJI0p, HATPHUM, KATHI, MarHUN, KaJIbIIUNA, ATFOMAHUAN, XKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM 4YHCIE MX BOJHBIX pPAacTBOPOB (BoJAa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ], OKCHUABI M TUIApOKcHAbl MeTtawioB |-IIA rpymm,
9.2 amomunus, meau (1), munka, sxeneza (I u 1), okcuasr yriepoma (I u 1V),
kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTasl, a30THas, pochopHas, yroipHasi, KpEeMHHEBAsi KUCIOTa U UX COJIN)
MPOTHO3MPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HX
9.3 COoCTaBa U CTPOCHHUSA, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOMCTB,
BO3MOXXHOCTh MIPOTCKAHUS XUMHUICCKUX MTPEBPANICHUI B PA3JIMYHBIX YCIOBHUSIX
10 YMeHUe COCTaBIISITh MOJICKYJISIPHBIC i HOHHBIC YPABHEHUS PEAKIIHIA, B TOM YHUCIIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIOIINX ~ XUMHYECKHE CBOWCTBA HM3YyYEHHBIX KIACCOB  (TPyIIN)
HEOPraHMYECKUX BEIIECTB
10.4 MOITBEPIKTAIONNX TCHETUYCECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BBIYHUCISTE (MIPOBOJUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 DJIEMEHTa B COSMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSM XUMHUYECKHUX PEAKINI U HaXOJUTh KOJTUYECTBO BEIIECTBA, 00BEM U
MacCy PeareHTOB U MPOJTYKTOB PEaKIIHH
12 Brnagenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMHM HAy4yHOTO TIO3HaHMs (HaONmIoJeHue, H3MEpeHue,
12.1 OKCIIEPUMEHT, MOJICTTUPOBAHUE) TIPY W3YYCHHH BEIISCTB U XUMHYCCKHUX SBIICHUI;
yMeH#e chopMyIHpOBaTh MPOOIEMY U MPEUIOKHUTD MTYTH € pelIeHUs
192 0e30macHOi paboThl ¢ XMUMHYECKHMMH BEIIECTBAMH, XUMHUYECKOW TMOCYAOH U
1abopaTOpHBIM 000PYIOBAaHUEM
nmpaBujaMu  0€30MacHOT0 OOpalieHWs C BEHIECTBAMH, HWCIOJIb3YEMBIMU B
MOBCEIHEBHOM JKU3HH, TIPABHJIAMU TIOBEJECHUS B IENAX COEpEeKeHUs 30POBbS H
12.3 OKPY’KaIOIIEeH TPUPOTHON Cpebl; TOHUMaHUE Bpena (OMacHOCTH) BO3JEHCTBUS Ha
JKUBBIE OpraHU3Mbl OMPEACNEHHBIX BEIIECTB, CIOCOOOB yMEHBIIEHUS U
MIPEIOTBPAIICHIS HX BPEITHOTO BO3ICHCTBHS
13 Hanuuaue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUSA M OCYIICCTBIICHUS CIICTYIOIINX
XUMHYECKHUX IKCIIEPUMEHTOB:
131 W3YYCHHEe W ONHUCaHWe (U3MYECKUX CBOWCTB BEIIECTB, O3HAKOMIICHHE C

(I)I/IBI/I‘-ICCKI/IMI/I U XUMHUYCCKUMU ABJICHUAMU; OIIBITHI, HIUIFOCTPUPYIOIINUEC TPU3HAKHN




MPOTEKAaHUs XMMHUYECKUX peakluit

13.2

U3ydeHHe crioco0OB pa3feleHHus cMecen

13.3

IMOJIYYCHHUE KHUCJIOPOJa U U3YUYCHHE €T'0 CBOﬁCTB; IMMOJIYUYEHHUEC BOAOPOAA U U3YUCHHUEC
€ro CBOﬁCTB; MOJIYUYCHHUEC YIJICKHUCJIOTO ra3a U U3YUCHHUC €TI0 CBOﬁCTB; IMMOJIYYCHUC
aMMHrakKa 1 U3y4C€HHE €ro CBOMCTB

13.4

135

IPUTOTOBJICHHE PACTBOPOB C OMNMpPEIACAEHHOW MAacCOBOH 0jell pacTBOPEHHOTO
BEILIECTBA

NPUMECHEHHE WHIUKATOPOB (JTaKMyca, METHJIOpaHka © (QeHoITalenHa) s
OIpEe/ICTICHUS XapaKTepa Cpeibl B PACTBOPaxX KUCIIOT U HIeI04ei

13.6

13.7

WCCJICZIOBAaHUE M OIMMCAHHME CBOMCTB HEOPraHUMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;
U3y4eHHE  B3aUMOJCWUCTBHSI KHUCIOT C  MeTaUlaMHM, OKCHJIaMH  METaJlIOB,
pacTBOPUMBIMM U HEPACTBOPHUMBIMU  OCHOBAHHUSIMH,  COJISIMH;  TOJyYEHHUE
HEPACTBOPUMBIX OCHOBAHMIA; BHITECHEHHE OJHOIO METajljla APYTUM U3 pacTBopa
COJIW; UCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB TMAPOKCUIOB aTFOMUHUS U [IMHKA

pelieHue  AKCIEPUMEHTANbHBIX 3amad 1o TemaM: «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKHX COCIMHCHUI,; «INEKTPOTUTUYECKAS JMCCOLIMAIINS,;
«Baxpeimne HeMmeTalIbl M WX COCOUHEHUS», «Bakueimme MeTaIbl M WX
COECTUHECHMY

13.8

XUMHYECKHE DKCIEPUMEHTHI, WLTOCTPUPYIOIIUE MPU3HAKU MPOTCKAHMS PEaKIIUN
MOHHOTO OOMEHA; KA4YeCTBEHHBIC PEAKIMM Ha TPHUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HMOHBI: XJOpHUI-, Opomua-, uoaua-, cyibdar-, docdar-, kapboHart-,
CWIMKAT-aHUOHBI, THJIPOKCHJ-UOHBI, KAaTHOHBI aMMOHMS, MAarHus, KaJbIUs,
aITIOMUHMS, Kene3a (2+) u xxenesa (3+), menu (2-+), MUHKA

14

YMmenune:

141

14.2

NPEICTaBIATh PE3yJbTaThl 3KCHEpUMEHTa B (OpME BBIBOJOB, J10Ka3aTeNbCTB,
rpaduKoB U TaOJIUI U BBIABISATH YMIUPUUYECKUE 3aKOHOMEPHOCTHU

YCTaHaBJIMBATh CBSI3U MEX/Y peabHO HaOJII0AaeMbIMU XUMHUECKUMU SBICHUSIMU
U TpolieccaMy, IMPOUCXOASIIMMU B Makpo- U MHUKPOMHUPE, OOBSICHITH MPUUYHHBI
MHOTr000pa3usi BeLeCTB

IHHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OCHOBHOM
IroCYAJAPCTBEHHOM 3K3AMEHE 110 XUMWUHU

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
11 Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei
12 ATOMBI U MOJIEKYJbl. XHUMHUUYECKHE 3ieMEHThl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocThie u ClnOKHBIE BEMIECTBA.
13 Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHYECKUX dJeMeHTOB. (TerneHb
OKHCJICHHS
14 3aK0OH IIOCTOSHCTBA cocTaBa BemiecTB. OTHOocHTENbHAs aToMHas Macca. OTHOCHUTENIbHAs
MOJIEKYJIIpHas Macca. MaccoBast J10Jisl XUMHUECKOT0 3JIEMEHTA B COEIMHEHUN
15 KomnuectBo BemectBa. Monb. MossipHas macca. MonsipHblii 00bEM ra3oB. B3anMocBsi3b
KOJINYECTBA, MAaCChl U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 @u3NyecKue W XUMHUYECKHUE SIBJICHHS. XHUMHYECKas peakuuss U €€ Npu3HaKh. 3aKOH
COXpaHEHHUs MacChl BEUIECTB. XMMUUYECKHE YPaBHEHUS
5 Ilepuonnueckuii 3axkoH u Ilepuommyeckas cucreMa XuUMUYECKUX dieMeHToB JI.M.
MenneneeBa. CTpoeHHE aTOMOB




2.1

Ilepuonuueckuii 3akoH. Ilepuonnueckas cucrema Xumuyeckux osnementoB .M.
Menneneesa. Ilepuoasl u rpynmnel. @U3HUECKU CMBICHT MOPSAIKOBOIO HOMEPA, HOMEPOB
NIEPUOJA U IPYIIIBI DJIEMEHTA

2.2

Crtpoenne aromoB. CocraB aroMHblx snaep. HW3orombl. OnekTponsl. CTpoeHue
AJIGKTPOHHBIX 00O0JI0OYEK aTOMOB TepBbIX 20 XMMHUYECKUX 3JIeMeHTOB llepmomnyeckoii
cuctemsl /.M. MenaeneeBa

2.3

3.1

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
Kaliusg, Kaublus (paadyca aTOMOB, 3JEKTPOOTPULIATEIBHOCTH, METALUIMYECKUX U
HEMETaJUTMYECKUX CBOMCTB) M UX COCAMHEHUN B COOTBETCTBUU C IMOJIOKEHUEM JIEMECHTOB
B [leproinueckoi cuCTeEME U CTPOCHUEM UX aTOMOB

Crpoenue BemecTna

Xumuueckas CBSI3b. KoBanentHas (monsipHas u HETIOJsIpHAsT) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. loHHas cBA3b. MeTamnueckas CBs3b

3.2

Tunel KpuUCTaUIMYECKUX PEUIETOK (aToMHasl, MOHHAs, METaJNIM4yecKas), 3aBUCUMOCTb
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUJa XUMUYECKOH CBSI3U

4.1

Baxneimme MNpCACTAaBUTCIIN HCOPIraHUYCCKUX BCHICCTB. HemeTamnsl U UX COCAMHEHMS.
Mertamisl 1 BX COSTUHEHUS

Kinaccupukanmmss W HOMEHKJIATypa  HEOPTaHWYECKUX  COCIUHEHHWH:  OKCHIOB
(comeobpasyrole: OCHOBHBIE, KHUCIOTHBIE, aM(OTEepHbIE) M HECcOoJIeo0pas3yrolIue;
OCHOBaHMHU (IIETOYM W HEPACTBOPUMBIC OCHOBAHHS); KHCIOT (KHUCIOPOJCOIEpKAIIUE U
OECKHCIIOPOIHbIEC, OTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJICH (CPETHUX M KHCIIBIX )

4.2

4.3

4.4

4.5

Ou3nyecKkue U XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPOJA, XJIOpa,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHS

Ousnueckue M XMMHUYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB-METAIUIOB: JIUTHS, HATPHA,
KaJusi, MarHusi U Kajbll¥s, aJlOMUHUSA, jKelie3a. DIECKTPOXUMHUYECKUM Psij HaMpsKeHUM
METaJUIOB

dusnueckue W XMMUYECKHE CBOICTBa BOJOPOAHBIX COECIUHEHUH HEMETaJIoB:
XJIOPOBOJIOPOJIa, CEPOBOAOPOA, aMMHUAKA

duznyeckue U XMMUYECKHE CBOMCTBa okcuaoB HemeTtawoB: cepol (1V, VI), azora(ll, 1V,
V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). ITonydeHre OKCHIOB HEMETAIIIOB

4.6

4.7

4.8

4.9

Xumuueckre cBoicTBa okcu1oB: MeTawioB |A-IIIA rpymm, iunka, meau(l1) u sxenesa(ll, 111).
[TonyueHne okcHI0B METAIIIOB

XWUMHYECKHE CBOWCTBA OCHOBAaHMM U aM(OTEpHBIX THUAPOKCHIOB (HAa TMpUMEpe
TUAPOKCUIOB alllOMHUHUSA, >Kene3a, IuHKa). [lomyueHue ocHOBaHUN H amMQpOTEPHBIX
TUJIPOKCHJIOB

OO01mye XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOAHOMN, CEPOBOIOPOAHOM, CEPHUCTOMH,
CEpHOH, a30THOH, QochopHOl, KpeMHHEBOH, yroabHOU. OcoOble XMMHUYECKHE CBOWCTBA
KOHIICHTPUPOBAHHOM CEpHOM M a30THOU KUCIOT. [lomydyeHne kucnor

OO6ume xuMHuYecKkre cBoicTBa cpeHux coineil. [lomyuenue comneit

4.10
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[Tonyyenue, cobupanue, pacrnozHaBaHHE BOAOPOJAA, KHUCIOPOJAa, aMMMaKa, YTIEKHCIOro
rasza B JJabopaTopuu

[Toyuenne amMmmuaka, CEpHOM M a30THOW KHCIIOT B NMPOMBIIIIEHHOCTH. O0Imue crnocoOs!
HOJIY4YEeHHUsI METAJJIOB

4.12

I'enetnueckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COE€OUHEHUI

XUMUYECKHUE pcaknuuu

5.1

Knaccudukanus XMMUYECKHX peakIMi M0 pa3IUYHBIM MPHU3HAKaM: MO YUCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEMJIOBOMY 3PQEKTy, M0 U3MEHEHUIO CTENeHen
OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB




TennoBoit 3hPeKT XUMHUYECKOW peakiuu, TEPMOXMMHYECKHE YpaBHEHUS. OJK30- U

5.2 SHJIOTEPMHUYECKHE peakiuu. TepMoXUMUuiecKue ypaBHeHuUs
OKHCIUTENIBHOBOCCTAHOBUTENbHBIE peakuu. OKUCIUTENN U BoccTaHOBUTENM. [Ipouecchl

5.3 OKHCJICHHSI 1 BOCCTAHOBJIEHUS. DJIEKTPOHHBIN OallaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON
peakuun

54 Teopuss >IEKTPONUTHYECKONW auccouuanuu. KaTHOHBI, aHUOHBL. OJEKTPOIHUTHI U

' HE3JIeKTPoJIuThl. CHIIbHBIE U cl1a0ble 31eKTPoauThl. CTeneHb AuccCouuaiu

55 PeaKum/I HMOHHOrOo OOMeHa. YCloBUs HpOTeKaHus peakuuii MOHHOro OOMeHa, MOJHbIE U
COKpaIlIEHHbIC HOHHBIC YPABHEHUS PEaKIHi

6 XuMHS ¥ OKpYXkarolas cpeia
BemectBa u MaTepuanbsl B OBCEIHEBHOM KM3HU yelloBeka. be3onacHoe mcnosiab3oBaHue

6.1 BEIIECTB M XUMHUECKMX peakuuid B maboparopuu u ObiTy. IlepBas momomp mnpu
XMMHYECKHX 0KOrax M OTPaBJICHUSX
XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpebl (KUCIOTHBIE 10%KIH, 3arpsI3HEHUE T10YBbI,

6.2 BO3JlyXa M BOJOEMOB), crocoObl ero mpeaorBpamnieHus IlpeaenbHas pomycTumas
koHueHnTpauus BemecTB (IIJK). Ponb XuMum B pemeHHMM 35KOJIOTHYECKHUX MpoOJIeM.
Ycunenne napHUKoOBOro 3P QexTa, pa3pynieHne 030HOBOTO CIIOS
[Ipumenenne cepol, a3ota, (ocdopa, yriepona, KpeMHHS M HX COSAWHEHHHA B OBITY,

6.3 MeJIMIMHE, TPOMBIIIJIEHHOCTH U CEeJIbCKOM XO03sicTBe. [IpuMeHeHne MeTalioB U CIUIaBOB

' (cTamp, 4yryH, AIOpATIOMHHUH, OpoH3a) B OBITY M HPOMBIIIICHHOCTH HX COCTUHECHUH.
[ToHsiTHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CLIOCOOBI 3aLUTHI MX OT KOPPO3UU

6.4 [TpupoaHble UCTOYHUKU YITIEBOJOPOJOB (Yrosb, MPUPOAHBIA Ta3, HE(TH), TPOLYKTHI UX
nepepaboTku (O€H3MH), KX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbpHBIE TIOHATHS 00 OPraHMYECKHUX BEHIECTBAX KaK O COCAWHEHUSX YIIIepoia

6.5 (MeraH, 3TaH, STHJEH, alleTWIEH, 3TaHOJ, NIMIEPUH, YKCycHas Kuciota). llonarue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaxX, OeNKax, yriaeBolaXx — M WX POJIM B KU3HH
YeJIoBeKa

7 Pacuérsr:

7.1 1o (opmynaaMm XUMUYECKHX COETMHEHUI

7.2 Macchl (MacCcoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B pPaCTBOPE

7.3 110 XMMAYECKHM YPaBHEHUSIM




