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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XuMuu Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUsI COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI OCHOBHOTO
obmero ob6pazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Takxke Ha OCHOBE QeaepaabHOI
paboyeil mporpaMMbl BOCIIUTAHUS U C YUETOM KOHLEMIMU MPENoAaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeAcTaBiIeHHE O IeNsix, oOmel crpaterud oOyueHwus,
BOCIIUTAHUS W Pa3BUTHS OOYdYalOIIUMXCSl CPEACTBAMHM Y4EOHOro NpeaMeTa, YCTaHaBIMBAET
o0s3aTenpHOEe PEIMETHOE CoJepkKaHue, MpeIyCMaTpUBaeT paclpeesieHHe ero mo kjiaccam u
CTPYKTYPHUpPOBAHHUE 10 pa3fiesiaM U TeMaM MPOTrpaMMBbl 110 XUMHH, OIPEENSIeT KOJINYECTBEHHbBIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJIEP’KaHUs, PEKOMEHAYeMYI0 TOCIeI0BaTEIbHOCTh
U3YYEHHUS XUMUHU C y4ETOM MEKIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKH Yy4eOHOTO
mpolecca, BO3paCTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaessieT BO3MOXKHOCTH MIpeIMeTa JUIs
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIT[ero 00pa3oBaHus, a Tak)Ke TpeOOBaHUH K pe3ynbTaTaM OOyYeHHUST XUMUHN
Ha YpOBHE IleJied W3y4YeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
NESATETHHOCTH 00y4aroIIerocs 0 OCBOECHUIO YUeOHOTO COJEpIKaHMUS.

3HaHME XUMUU CIIY’)KUT OCHOBOH JUIs (JOPMUPOBAHUS MUPOBO33PEHUS 00y4JalOIIerocs, ero
MpeJICTaBJICHUI 0 MaTepuaIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MPEJICTaBICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIMHU BEIIECTB B PUPOJIE, O MYTAX
peuieHus Ta00aNbHBIX TPOOJIEM YCTOWYMBOTO pPa3BUTHUSL YEIOBEYECTBA — CHIPHEBOA,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKON 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPAHCHHUS.

N3ydenne xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH JJsi caMOopa3BUTUS U (QOpPMHUpPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYyHKIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaronuxcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOHl  JEesATeNbHOCTH,  OKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATeNIbCKUX YMEHMM, HEOOXOOMMBIX KaK B TIOBCEIHEBHOM JKU3HHM, TaK U B
npodeccuoHaIbHOM 1A TENbHOCTH;

3HAKOMHUT €O CHEHU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIs71a HA €JMHCTBO MPUPObI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUU
€CTECTBEHHO--HAYYHOI ITpaMOTHOCTH O0y4aroUInXcs;

CHOCOOCTBYeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO--HAy4YHbBIM
3HaHMSM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJAJ B JKOJIOTHUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlanHbIe HampaBiieHUsT B OOYYCHHUM XUMHUU OOECIIEUMBAIOTCS CIEIM(PUKONU COICPIKAHHS
yueOHOTO TMpeaMeTa, KOTOpBIA SBISETCS TENaroruyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOM HAYKW XUMHH Ha ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUsS OPUEHTUPOBAH Ha OCBOCHHUE
00y4aroUIMMUCS CHCTEMbI MIepBOHAYATIbHBIX MOHATHI XUMHH, OCHOB HEOPTraHUYECKON XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHuYeCKOM XHUMUH.

CrpykTypa coaep)kaHHs MPOrpamMMbl N0 XUMHUU c(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxona kK e€ mizydenuto. CopepxaHue CKJIaIbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XuUMHUYeckol peakuuu. OOe 3T CHUCTEMBI



CTPYKTYPHO OpPTaHM30BaHbl M0 MPUHIUIY IOCIEJOBATEILHOTO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4Y€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHsI O CTPOCHHUH aToMa U XMMHYECKOH CBSI3H;

— IpeACTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B PACTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPHUYECKU TOJYYCHHBIX U
OCMBICJICHHBIX (aKTOB, pPa3BUBAIOTCS IOCIEAOBATEIbHO OT OJHOTO YPOBHS K JPYroMmy,
BBITIOJNIHASA (DYHKIMHM OOBSCHEHHS W IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TIOJTYyYSHHS U3y4aeMbIX BEIIECTB.

OcBoeHMe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKON COCTABJISIONIEH HAy4HOM KapTHUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOW NPUPOJIBI,
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METO/IaM MO3HaHUs B Hayke. M3yuenue xumuu
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 knaccb» u «dusnka. 7 kiacey.

[Ipu u3ydeHnn XUMUHN NPOUCXOAUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOW HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJOBeKa M KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3ajiada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (haKTOB, MOHATHM, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HAHUS MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBAaHMM ¥ Pa3BUTUU T[O3HABATENbHBIX YMEHHH W HMX MNPUMEHEHHMH B Y4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATENbCKOM AeATeIbHOCTH, OCBOCHUHU MPaBHJI 0€30MacHOTO
oOpallleHus ¢ BelleCTBaMU B TOBCEIHEBHOM JKU3HU.

[Ipy m3ydyeHMHM XUMUU Ha YpPOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XHOE 3HAUCHHE
MpUOOpENH TaKue 1EeJH, KakK:

— (popmHpoBaHUE MHTEIJIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPHUHSATUIO DELIEHUHN, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamNpaBJICHHOCTh OOYYEHHS HAa CHCTEMAaTHYECKOE MPHOOIIEeHHEe OOydJarommxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  NIEATENBHOCTH, HAyYHBIM  METOJaM  [O3HaHu,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obOecreueHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOY4YaIOMUMHKCS OTIBITa
pa3zHooOpa3HON AeATEeIbHOCTH, MO3HAHUSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[Hi1), UMEIOIINX YHUBEPCAIbHOE 3HAYeHUE IS Pa3IMUHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue oOmIeH GYHKITMOHATBLHOW U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quclie YMEHUH OOBSICHATH M OLICHHWBAThH SIBJICHUS OKPYXKAIOIIEro MHUpPA, UCIOJB3YS 3HAHUS U
OTBIT, TMOJYYEHHBIE MpPU H3YYCHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH TMpolsieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEILHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUHN, MOHUMaHHS LIEHHOCTU
XMUMHYECKUX 3HAHUW N7 BHIPAOOTKU SKOJOTHMYECKU IIeIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NESITEIBHOCTH B LIEJISIX COXPAHEHHS CBOErO 3JI0POBbA M OKPYXKAIOIIEH MPUPOIHOM
Cpelbl;

— pa3BUTHE MOTUBAIUHU K 00y4EHHIO, CIOCOOHOCTENW K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduIs ¥ HAMPABJICHHOCTH JabHEHIIET0 00ydeHHsI.



OO6miee 4rcio 4acoB, OTBEIEHHBIX I M3YYCHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefien0), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).

Onucanue MmarepuajbHO-TEXHUYECKON 0a3bl HeHTpa «Touka pocray,
HMCIOJIB3YyEeMOr0 AJIfl peajin3aiuuo0pa3oBarTejibHbIX IPOrPaMM B
paMKax npemnogaBaHvus XUMHUHU

Hudgposaa (komnvromepnas) navopamopus (Ll/I), niporpaMMHO-aNnapaTHbId KOMIUIEKC,

JATYUKOBAs CUCTEMa — KOMIUJIEKT y4eOHOTro 000pyA0BaHUSI, BKIIOUAIOIIUNA N3MEPUTENIbHBIH

0510k, nHTEp(dElic KOTOPOTO MO3BOJISIET 00ECIIEYNBATE CBSI3b C IEPCOHATILHBIM KOMITHIOTEPOM,

1 HaOOp aTUYHUKOB, PETUCTPUPYIOLIUX 3HAUCHUS PAIUYHBIX (PU3NUECKUX BETUUHH.

Jlamyuuk memnepamypust n1amuno8wblil — IPOCTON U HAAEKHBIN JATUMK, PEAHA3HAUYEH IS

U3MepeHusl TeMIlepaTypbl B BOJHBIX PacTBOpax W B ra3oBBIX cpenax. Mmeer paznuyHbii

nuamna3oH udMepennit ot —40 go +180 °C. TexHuyeckre XapakTepUCTUKU JTaTYMKa YKa3aHbl B

WHCTPYKIUU IO SKCIUTYaTalluu. /lamyuk memnepamypsl mepmonapHslil IpeJHa3HAYCH JUTs

m3meperus: temmeparyp no 900 °C. Mcmonb3yeTcsl mpu BBITIOJTHEHUH palbOT, CBSI3aHHBIX C

M3MEpEeHUEM TeMIIepaTyp IJIaMEeHH, IIJIaBJICHUS U Pa3JI0KEHUS BEIECTB.

Jlamuyuk onmuueckoil niomnocmu (Konopumemp) — TIpeAHA3HAUEH U1 H3MEpPEHUs

ONTUYECKON TIJIOTHOCTH OKpALIEHHBIX pacTBOpoB. Mcrmosib3yeTcss Mpu HM3YyYEHUH TeM

«PactBOpBI», «CKOPOCTh XUMHUUECKUX PEAKIIMIi», OTpeAeICHUN KOHIIEHTPAIIMH OKPAIlIEHHbIX

MOHOB.

Mamuux pH npenHasHavyeH i1 HW3MEpPEHUsS BOJOpoaHOTO mokazarens (pH) BoaHbIX

PacTBOPOB B Pa3IMYHBIX UCCIEIOBAHUSAX OOBEKTOB OKPYKAIOIIEH CPeIbl.

Jlamyuk  21eKmponposoonocmu MpelHa3HayeH Ui HM3MEpeHHs  yAeJIbHOU

AIIEKTPOTPOBOJHOCTH KUAKOCTEH, B TOM 4YHCI€ M BOJHBIX pPACTBOPOB BEIIECTB.

[IpumensieTcss mMpu U3YUYEHUU TEOPUHU DIIEKTPOJUTHUYECKONW TUCCOLMAIUU, XapaKTEPUCTHK

BOJHBIX  pacTBopoBJdamuuk  Xa0puo-uonoeé WCIONb3YyeTCsl Ais  KOJIMYECTBEHHOTO

OTIpe/ieNieHus] COJIep>KaHusl MOHOB XJIOpa B BOJHBIX PAacTBOpaXx, MOYBE, MPOIYKTAaX MUTAHUS.

K parauky mnoaxmrodaercss moHoceNeKTUBHbIN dektpoa (MCD) (paGoumii »iekTpon),

MOTEHIIMAJ KOTOPOTO 3aBUCUT OT KOHLIEHTPALIMK OIMpPEeIsieMOro HOHa, B IaHHOM ClIydae OT

koHneHTpamuu aHuoHoB Cl. Ilorenmman HMICO ompenenstoT OTHOCHTEIBHO 3JIEKTpoja

CpaBHEHHSI, KaK MPABUJIO, XJIOPCEPEOPSIHOTO.

Jlamyuk numpam-uonoeé TpeqHA3HAUYEH U1 KOJWYECTBEHHOI'O OINpeAeNiCHUS HUTPATOB B
Pa3IMYHBIX 00BEKTaX OKpYXKaIoIIel cpelibl: BOJE, OBOIIaX, GPyKTaX, KOJOACHBIX U3AETUIX U
T.1.

Mukpockon yugposon nipeHa3HaueH Ui U3Y4eHUs] (OPMBI KPUCTAIJIOB M HAOMIONEHUS 3a
POCTOM KpHUCTAJLIOB.

Annapam onsa npoeedenusn xumuueckux peakuuii (AIIXP) npenHa3sHavyeH I TOJTYICHUS U
JEMOHCTpAIlMA CBOMCTB TOKCHYHBIX MapoB M ra3oB . DTU BEIIECTBA MOJIy4aloTCs B KoJOe-
peakTope, U IIpu HarpeBaHuu (WM 6€3 HarpeBaHus) Ta3000pa3HbIE BEIIECTBA MPOXOIAIT Yepe3
MOTJIOTUTENbHBIE EMKOCTH (HACAIKH) C PaCTBOPAMH PEareHToOB, BCTYIAIOT C HUMU B PEAKIIHIO.
N30bITOK raza morjomaercs XKUIKUMUA U TBEPABIMU peareHTaMH, a TaKKe aKTUBHUPOBAHHBIM
yraém. Anmapar yamie BCEro HCIMOJIB3YIOT Ui MOJYYeHUs U IEMOHCTpAIllMU CBOMCTB XJOpa,
cepoBogopona. Ilpubop ona Oemoncmpayuu 3agucumocmu CKOpOCmMuU XUMUYECKUX



Peakyuii om paziuyHpIX Gaxmopoe VCToIb3yIOT MPU U3yYEHUU TEMBI

«CKOpOCTh XMMHUYECKOW pPEaKIuu» MU TerioBoro 3ddexra xumuueckux peaknuid. [Ipudop
na€T BO3MOXKHOCTh JKCIEPUMEHTAIbHO HCCIEA0BaTh BJIMSHHE HA CKOPOCTb XHUMHUYECKHUX
peakuuil  cleayomux (GakTOpoB: MPHUPOABI PEarupylolluX BEIIeCTB, KOHLEHTPALUU
pearupyromux BEIIeCTB, IUIOMIAAM TpaHUIBl pa3iena (a3 B TETEPOreHHBIX CHCTEMax
(TIOBEpXHOCTH COMPHUKOCHOBEHUS MEXJIy pearupyrloluMHU BelleCTBaMHU), TEMIIEpaTyphl,
KaTaau3aTopa, MHTHOUTOpa.

Ilunemka-0o3amop — tnpucnocoOJeHHe, UCIOIb3yeMOE B J1a0OpaTOpUM JUIsl OTMEPUBAHUS
onpenenéHHOro 006béMa KUAKOCTH. [IMMEeTKN BBIMYCKalOTCSd MEPEMEHHOTO M IMOCTOSHHOTO
0o0béma. B KOMILIEKTHI 000pYAOBaHMS 11 MEAUIIMHCKUX KJIACCOB BXOJAT YIOOHBIE TUIIETKHU-
J103aTOPBl  OJTHOKAHAJIBHBIE, TTO3BOJISIONINE HACTPOUTH HEOOXOIUMBIH 00BEM oTOMpaemoit
KHUJKOCTU B TPEX PA3IUYHBIX JHAMa30HAX.

bana kombunupoeannaa npeaHazHavueHa JUIsl HarpeBa CTEKISIHHBIX U (hapdopoBBIX COCYOB,
Korjaa TpeOyercsi co3JaTh BOKPYT HarpeBaeMoro cocyjia paBHOMEpPHOE TeMIIepaTypHOe MoJIe,
n30exarTh MCMOJIb30BAaHUS OTKPBHITOTO IJIAMEHH U PACKAIEHHOMN 3JIEKTPUYECKON CHUpPAIH.
Kopriyc  komOmHMpOBaHHOW OaHM  caenaH W3 amioMuHMs. JKHIKOCTHas  4acTh
KOMOMHHUPOBAHHOM OaHM 3aKpbIBAETCS KOJIbLIAMU PA3JIMYHOTO TUaMETpa.

Ilpuébop ona nonyuenusn 2a306 VCTIONb3YETCS ISl MOTYYEHUS HEOOJIBIINX KOJIMYECTB T'a30B:
BOJIOPO/JIa, KUCIOpoa (M3 MEePOKCHIa BOJIOPOAA), YTIIEKUCIOTO ras3a.

Pabouast nporpamma mo xumuu 11 8—9 kiaccos

€ HCIOJIb30BaHMEeM 000pynoBaHus HeHrpa «Touka pocray»
Ha 6a3e nienTpa «Touka pocTtay obecneunBaeTcst peann3anusi 00pa3oBaTeIbHBIX MPOTPAMM

€CTECTBEHHO-HAyYHOW W  TEXHOJIOTMYECKOW  HaIpaBJIECHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSIMH 3aKOHOJATEIhCTBA B cepe oOpa3oBaHusS W C YIETOM
pexkoMmeHmanuii denepaibHOTO ornepaTopa yaeOHOTO MpeaMeTa « X UMHUSD).

OOpazoBarenbHasi TporpamMma IO3BOJIIET HHTETPUPOBATH pealiu3yeMble  IOJXOBbI,
CTPYKTYPY U COJEpKaHUE IIPHU OpPraHu3alun 00ydeHHus XUMUHM B 8—9 Kiaccax, BBICTPOCHHOM
Ha 0a3e J1000T0 U3 JOCTYITHBIX Y4eOHO-MeTOAnYeCKuX KoMIuiekcoB (YMK).

Hcnonws3oBanne obopymoBanusi «Touka poctay npu peanusaruu aanHon OIl mozBomser

CO3/aTh yCIOBHUSA:

-J17151 pacIIMPEeHUsI COJepKaHUS IIKOJLHOTO XUMHUYECKOTO 00pa3oBaHusl;

-7l TIOBBILIEHUS TO3HABATEIbHOW AKTUBHOCTH OOYYalOIIMXCS B €CTECTBEHHOHAYYHOM

obnacTu;

-JUI Pa3BUTHS JUYHOCTH peOEHKA B TMporiecce OOyYeHHS XUMHH, €ro CIOCOOHOCTEH,
(dbopMHUpOBaHUS U YIOBIETBOPEHHSI COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

-uist paboThl C OAAPEHHBIMH IIKOJBHHKAMH, OPTraHU3aIlMd WX Pa3BUTHS B Pa3IMYHBIX
o0acTsax 00pa3oBaTEIHHOM, TBOPUECKOM JIEATEIIBHOCTH.



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posnb XMMUM B KW3HU 4YE€IOBEKA. XHMMHS B CHUCTEME HaykK. Tena u
BemiecTBa. PU3MYECKHE CBOMCTBA BelleCTB. ArperatHoe coctosiHue BemiectB. [lonsitue o
MeTOJIaX MO3HaHUs B XUMHH. UucThie BemecTBa 1 cMecu. CriocoObl pa3iesieHusi CMECEH.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[Ipocthie U cioxHbBIE BElIeCcTBA. ATOMHO-MOJIEKYISIPHOE yUEHUE.

Xumudaeckass ¢Gopmymna. BaleHTHOCTh aTOMOB XUMHUYECKHX O3JEMEHTOB. 3aKOoH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHASI aTOMHAas Macca. OTHOCUTENbHAS MOJIEKYJIIpHas
Macca. MaccoBasi A0J1s1 XMMUYECKOT0 IEMEHTa B COSMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anMoCBsI3b KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX eIMHUI BenlecTBa. Pacu€rsl mo GopmynaM XUMHYECKUX COEIUHEHUH.

Ou3nyecKue U XUMUYECKUE SIBJICHUA. XUMHUYECKash peakius U e€ MNpHU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kiaccupukanus XUMHUYECKUX peaKIHii
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCynoi, mpaBuwiamu paboThl B Jabopatopuu U mpuéMaMu
oOpareHust ¢ J1abopaTopHbIM OO0OpPYIOBAHMEM, M3yUYE€HHUE W ONMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TJIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KAIIEHUE U KOHJACHCAIUs BOJAbI) U XMMHYECKUX (TOpEHHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
U ONHCAaHME TPU3HAKOB TMPOTEKaHMS XMMHUYECKMX peakuui (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasnoxkenue runpokcuaa meau (11) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pactBopoM coiu Memu (II), m3ydenwme cnoco6oB
paszenieHusi CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHHWE, BHINApUBAHUE, IUCTUILIALUA,
xpomatorpadus, TMpoBeIeHWE OYUCTKA TMOBAaPEHHOW cOJM, HaONIIOJEHHE | OIHCaHue
pE3yJIbTAaTOB MPOBEAEHUS OIbITa, HLIIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHHs] MAacChl, CO3/aHue
MOJIENIe MOJIEKYIT (II1apOCTEeP KHEBBIX).

BaxxHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopom — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucmoposa B mpupoje, GU3ndeckue 1 XUMUIECKHEe CBOMCTBA (PEaKIMU TOPECHUS ).
Oxkcunpl. Ilpumenenue xucimopoma. CrnocoObl MOMydeHHUs KHCIOpoJa B JabopaTopuud U
npoMelnieHHocTu. KpyroBopot kucinopoaa B mpupoje. O30H — amioTpornHas MoauduKanus
KHCIIOpO/a.

TenmoBoit 3PQexT XUMUYECKOW peakluh, TEPMOXMMHYECKHUE YypPaBHEHHs, 3K30- U
SHAOTEPMHUUYECKUE peaKuuH. TOIMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3 dekTa, pazpylieHrne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxokneHue Boxopoda B IMpHUPOJE,
¢buznyeckue 1 XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI nmosrydeHusi. KucioTsl u comnu.

Momnsipabiii 00bE€M Ta30B. Pacu€Thl Mo XUMHUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoicTBa BoAbl. Boma kak pactBoputenb. PactBopel. HackieHubsie u
HEHACBILEHHbIE pacTBOpbl. PacTBopuMOCTH BewiecTB B Boje. MaccoBas J0Jisi BelllecTBa B



pactBope. XuMHU4YecKue cBOMCTBa BoJbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B JKU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojie. 3arps3HEHHE MPUPOIHBIX BOJ. OXpaHa W OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus neopranuuecknx coemuHenuid. Oxcuasl. Knaccudukamus OKCHIOB:
coJyieoOpa3yroire (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HecosieoOpaszyromue. Homenknarypa
okcu0B. DU3NUECKre U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHne oKCHI0B.

OcnoBanus. Knaccudukamus ocHoBaHWN: MIEMOYM YW HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. @u3nyeckue M XHMHUYECKHE CBOWMCTBA OCHOBaHWU. [lomydyeHue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus xucior. Homenknarypa kucior. Ou3ndeckue U XUMHUUYECKHE
cBoiicTBa KucioT. Psn aktuBHoctu MmetauioB H. H. bekerosa. [Tonyuenue Kucior.

Conu. Homenkinarypa cosieil. @uszndeckue U XuMuU4YecKue cBOMcCTBa cosel. [lomyyenue
COJIEH.

I'enernyeckas cBsI3b MEXKAY KacCaMU HEOPTaHUUECKUX COEAUHEHUH.

Xumuueckuii sIkcnepumenm:

KaueCTBEHHOE ONpE/ENICHNE COJIepKaHusl KUCIOpoia B BO3AYyXe, MOJIyueHue, coOnpaHue,
pacrno3HaBaHHe M HM3y4yeHHE CBOMCTB KHCJIOpOJa, HAOII0JIeHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAaKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE HX CBOICTB, MOJy4YeHHE, cOOHMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOMCTB BoJopoaa (TopeHue), B3aumMmojeicTtBue Bojopoaa ¢ okcumom meaum (II)
(BO3MOXHO HCIOJIb30BaHUE BHUIEOMATEPHANIOB), HAOMIOICHHE 00pa3IloB BEIIECTB KOJUYECTBOM
1 MoJb, UccneaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCOBOM JI0JI€d pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOABI C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPUANIOB), UCCIIEJOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB PAa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHUsI OKPACKH WHIMKATOPOB B PACTBOpAaX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuna meau (II) ¢ pacTBopoM cepHO#l KHCIOTHI, KHUCIOT C METaUIaMH,
peakuuii HeUTpalIn3alu, TMOJYy4eHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJHOTO
MeTajjia IPYruM U3 pacTBOpa COJIM, PelIeHUE 3KCIIEPUMEHTANIbHBIX 3a1a4 1o TeMe «BaxHeiine
KJIaCChl HEOPTaHUUECKUX COCAUHEHUID).

IMepuonuveckuii 3axkon u Ilepuoanyeckasi cucrema xumuuyeckux jaementon Jl. W.
Mengeseesa. CtpoeHne aToMOB. XMMH4YeCKas CBfA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAacCU(UKALUKA XUMHUYECKUX »dieMeHToB. [loHsTne o rpynmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIE U IIETIOYHO3EMENbHbIE METAUIbI, TaJOreHbl, HHEPTHBIE Ta3bl).
DeMeHTBI, KOTOpbIe 00pa3yloT aM(pOTepHbIe OKCUABI U THIPOKCUIBL.

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucremMa XuMHYeckux i3nemeHtoB J[. .
MenpneneeBa. Kopotkonepuomnass u umHHONEpuoaHas ¢opMbl [lepuoanyueckoil CHCTEMBI
xumuueckux sieMeHtoB JI. M. MenneneeBa. Ilepuonbl u rpynnbl. PU3WYECKUN CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPHO/Ia U TPYIIIBI dJIEMEHTA.

Crpoenne atomoB. CocrtaB aroMHbIX sAnep. MWM3otombl. OnexktpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XMMUYECKUX 3JIeMEHTOB [leproaudeckoii cucTempl
. W. MengeneeBa. XapakTepuCTHKAa XUMHUUYECKOrO SJEMEHTa IO €ro IOJIOKEHUIO B
[Tepuonnueckoit cucreme /1. 1. Menneneena.



3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJTNYECKUX CBOICTB MO rpynnaM U Nepuoaam.

3nauenue [lepmoanueckoro 3akona u [leproanyueckoil CUCTEMbl XUMHYECKUX DJIEMEHTOB
JUTSl pa3BUTUS HAyKH U nipakTuku. Jl. V1. MenaeneeB — yu€HbI U IrpakIaHHH.

Xumuyeckas CBSI3b. KopanenTnas (monsipHas u HEMOJISIpHAas) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp  oxucieHuss. OKHCIUTENBHO--BOCCTAaHOBUTENBHBIE — peakiuu. IIponecchbr
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

M3y4YeHHe 00pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJCHCTBUE THIPOKCHIA
[MHKA C pacTBOpPAMM KUCJIOT U ILEJOoYell, MPOBEACHHE OMBITOB, WITIOCTPUPYIOLUIUX ITPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOpeHHE, PeaKkIui pa3IoKeHUs, COSUHECHNUS).

Mesrcnpeomemmnnie ceasu

Peanu3zanust MeXnpeaMeTHBIX CBS3€H MPU U3yYEHUU XMMUU B 8 KIJIACCE OCYILECTBISETCS
yepe3 MHCIOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAyYHBIX TOHATUNA, TaK W MOHSITHIA,
SIBJISIOIIMXCSI CHCTEMHBIMHU JUTSI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO--HAy4YHbIE MOHATHUS: HAy4YHbI (akT, TUMoTe3a, TEOpHs, 3aKOH,
aHalM3,  CHHTE3,  KilaccUpUKanus,  IMEePUOAUYHOCTh,  HAOIMIOJEHHE,  AKCIEPHUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®duzuka: Marepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIHI,
PaZMOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUI 3apsl], BELIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYMHBI, €IUHHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
3BEé31161, CoJTHITE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HBIE
MCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIus

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. CrtpoeHHe aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHUHU CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanyeckoil cucreme U CTPOCHHEM X aTOMOB.

Crpoenue BellecTBa: BHUAbl XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAIMYECKOW PEmETKH W BHUJA XUMHUYECKOM
CBSI3HU.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjaccaM HEOPraHMYeCKUX COETUHEHHH, TeHeThyecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHUYECKUX peakuil M0 pa3Iu4HbIM MpHU3HAKaM (IO YUCITY U COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3(dexTy, Mo H3MEHEHUIO CTeleHen
OKHUCJICHHUS XMMUYECKHX 3JEMEHTOB, 10 0OpaTUMOCTH, M0 y4YacTHIO KaTajau3aropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[TonaTtre o cCKOpOCTH XUMHUYECKOUW peakiuu. [ToHsTHEe 00 O0OpaTHMMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusix. [oHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. llonsrtue o



kartanuze. [loHsaTe o XxXuMHUeckOM paBHOBecMU. DakTOphl, BIHUAIOIINE HA CKOPOCTh
XUMHYECKOHN peaklny U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCAUTENEHO-BOCCTAHOBUTEbHBIE PEAKIIUU, JJICKTPOHHBIM OajaHC OKUCIUTEIhHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBieHHE YpPaBHEHHH OKHCIUTENbHO--BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 3IEKTPOIUTAYECKON AUCCOIMALIMK. DJIEKTPOJUTHI U HEAIEKTPOIUThL. KaTHoHBI,
aHMOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pPa3IMYHBIMM BHJAMU XHMHUYECKON CBS3H.
Crenens aucconuanuy. CUIbHBIE U CI1a0ble AIEKTPOJIUTHL.

Peakiun monHOrOo OOMEHa. YCIOBHS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHHS peakiuid. CBOMCTBAa KUCIOT, OCHOBAHUN M COJIEM B CBETE
Mpe/CTaBiIeHU 00 3JIEKTPOIUTUYECKON auccoruanui. KadecTBeHHbIE peakiMd Ha HOHBL
[TonsiTe 0 rHAPOIN3E COJIEH.

Xumuueckuii sIkcnepumenm:

O3HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHUX BEIIECTB —
METAUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HATPHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKOM peakuu OT BO3JCHCTBHUS pa3iIMYHBIX
(bakTOpoB, HcCIeIOBaHUE SJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MpoLecca AUCCOLUAIMU
KHUCTIOT, IIejo4Yell U cojeil (BO3MOKHO HCIIOJIb30BaHME BHUIECO MAaTepuasoB), IMPOBEIECHUE
OTIBITOB, WITIOCTPUPYIOUIUX TMPU3HAKA MPOTEKAHHUS peaKIuii MOHHOTO oOMeHa (0Opa3oBaHUE
ocaJka, BblJeJieHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu pas3loXeHHs, COCAUHEHUS),
pacrno3HaBaHHe HEOPraHWYECKHX BEUIECTB C IOMOILIBIO KAaY€CTBEHHBIX pPEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTAIbHbBIX 3a/1a4.

HemeTauibl u MX coeJUHEHHUS

OOmast xapakrepucTuka TajmoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (U3MUYECKUE CBOMCTBA IMPOCTHIX BEUIECTB — TaJIOI'€HOB.
XUMHYECKHE CBOMCTBA HA MpHUMeEpe XJopa (B3aMMOACHCTBHE C MeETaJJIaMH, HEMETaJUIaMH,
menoyamu).  XsopoBojopor. ComsHas — KUCIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YEHUE,
npuMeHeHue. JleficTBrue Xjaopa 1 XJI0pOBOIOPO/Ia Ha OpraHU3M YelloBeKa. BaxHeiine XJ1opubl
U UX HaX0XJCHHE B MIPUPO/IE.

OO6mrast xapaktepuctuka smeMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CtpoeHue M (pu3MvecKkue CBONCTBA MPOCTHIX BEUIECTB —
KHCJIOPOJIa M CEPhl. AJUIOTPOTHBIC MOAM(PUKAIIMKA KUCIOPOJa M Cephl. XMMHUYECKHE CBOMCTBA
cepol. CepoBojopo, cTpoeHue, (U3MYECKHEe M XUMHUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
MIPE/ICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHe U XUMHYECKHE CBOMCTBA
(oOmme Kak mMpencTaBHTENsS Kiacca KHUCIOT W crhenupuyecKkue). XHUMHYECKHUE PEaKIlHH,
JeXalue B OCHOBE IPOMBIIIJICHHOTO croco0a MOoJydeHHs cepHoil kucioTel. [IpumeHeHue
cepHoit KuciaoThl. Coyii CepHOM KUCIOTHI, KAYeCTBEHHAs peakius Ha Cynbdar-uoH. Haxoxnenue
ceppl M €€ COEAUMHEHMM B Tpupojae. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeabl
COCIMHEHUSIMHU Ccepbl (KUCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALLCHUS.

OO6mrast xapakTtepuctuka dieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHHUs. A30T, pacmpocTpaHeHHWe B THpupoae, Guznueckue u
XUMUYEeCKre cBoicTBa. KpyroBopot azota B mpupoae. AMMHaK, ero (U3NIECKUE U XUMUYECKHUE



CBOICTBa, NMoTy4yeHue u npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHeHue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIyuyeHUe,
¢bu3nvecKkue W XHMHYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENsT Kiacca KHCIOT |
cnenuduueckue). lMcnoap3oBaHue HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHU4YECKOe 3arpsi3sHEHUE OKPY)KAroIIeH Cpelbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3/AyXa, MOYBBl U BOJ0EMOB). Docdop, auIOTPONHBIE MOIUMUKAIIIN
docdopa, puzmdeckne u xumudeckue cpoiictBa. Oxcuna dochopa (V) u dochopnas kuciora,
¢bu3uvecKue W XUMHUYECKHE CBOMCTBA, mojiyueHue. Vcmonb3oBanue ¢ochaToB B KavyecTBE
MHHEPATbHBIX YI00peHUH.

OO6mrast xapaktepuctuka smeMeHTOB I[VA-rpynmbl. OcCoOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUS. YTJEepoJ, alJIOTPOINHbIEe MOAU(UKAINK, PacIpOCTpaHEHHE B
npupo/ie, pusznyueckue U XUMMUYECKrUe CBocTBa. AncopOiusa. KpyroBopoT yriepoia B mpupo/ie.
Oxcuppl yrieposa, ux Gusnueckue U XMMHYECKUE CBOMCTBA, IEHCTBUE HA JKUBbIE OPTaHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOOIeMBbl, CBsA3aHHBIC ¢ OKcuaoM yrieponaa (IV),
TUIOTE3a II00aJbHOTO MOTEIUICHUs KIIMMaTa, MapHUKOBBIM 3ddekr. YrompHas kuciaora u eé
coiiM, X (U3MYECKHe W XUMHYECKHE CBOMCTBA, MOJydeHHE M NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbL.  Mcmomp3oBaHue  kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BELIECTBaX KaK O COETUHEHHSX Yriiepoja
(MeraH, °TaH, OSTWUJICH, alleTWIEH, STaHOJ, IDJHIEPUH, YyKCycHass Kuciorta). Ilpuponnsie
WCTOYHHUKH YTJIEBOJOPOJIOB (Yrojb, MPUPOJHBIN Ta3, HedTh), MPOAYKTHl HX TMEepepadOTKH
(6eH3uH), UX pOJb B OBITY M TPOMBINIIEHHOCTH. [IOHATHE 0O OMOJOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — M HX POJU B JKU3HU 4YelOoBeKa. MarepuaibHOE €IUHCTBO
OpPraHMYECKUX U HEOPTraHMUECKUX COCIUHEHUH.

Kpemuwmii, ero ¢usmyeckue W XWMHUYECKHE CBOWCTBa, IOJYYCHHE W TIPUMEHEHUE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacraBienus o6 okcume kpemuus (IV) u
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBININICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301acHOTO UCMOIb30BaHMUS CTPOUTEIHHBIX MATEPUATIOB B IIOBCEAHEBHON KU3HHU.

Xumuueckuii sIkcnepumenm:

M3y4eHHe 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHON KHUCIOTHI, TIPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI M HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTbITHI,
oTpaxaromue (pU3NYECKUe U XMMHUYECKHUE CBOICTBA rajlor€HOB M MX COEAMHEHHH (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 0OpaslamMu XJOpHJOB (TaJOreHHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMH (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEepHasoOB), HaAONIOJCHWE Tpoliecca OOyriaWBaHWS  caxapa IOJ  JICHUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3YYCHUE XUMHYECKUX CBOWCTB pa30aBICHHOM CEpHOM
KHUCJIOTBI, TIPOBEJCHHE KAaueCTBEHHOH peakluMu Ha cynb(aT-uOH W HaONoJIeHUuEe Npu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (DU3UYECKUMH CBOMCTBAMHU a30Ta, Gocdopa M MX COCAMHEHUU
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHATIOB), 00Opa3iiaMu a30THBIX U POCPOPHBIX YAOOPEHUH,
noJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, I[pPOBEIECHUE
KayeCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdaT-uOH M H3yYEeHHE TMPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHUE KOHIICHTPHUPOBAHHOW a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
HCIO0JIb30BAHME BUJICOMATEPUANIOB), M3y4EHHE MOJENed KpHUCTaNIMYECKHX PEIIETOK aiamasa,



rpaduta, ¢yaIIepeHa, O3HAKOMJIGHHE C TMPOIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTA3a, MOJyUCHUE, COOMpaHue, paclio3HaBaHUE
W M3y4YEHHE CBOWMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHWE KaueCTBEHHBIX PEaKIMid Ha KapOOHAT U
CHJIMKAT-HOHBI M W3YYCHHE MPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHWE C TMPOJIyKIIUEH
CHUJIMKATHON TPOMBINIJICHHOCTH, PEIIeHNE SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxuenmme
HEMETAJUIBI U UX COCTUHEHUS.

MeTaJJIBI M MX COEAMHEHUS

OOmrast XapakTepucTUKa XUMHUYECKHX DJJIEMEHTOB — METAUIOB HAa OCHOBaHUU WX
noJjiocxxeHusd B [lepuoandeckoi cucreMe xumuyeckux anemMeHToB [[. . MenaeneeBa u ctpoeHust
atomoB. CTpoeHHe MeTauioB. MeTainueckas CBSI3b M METAUTMYECKas KPUCTAUTHYECKast
pemeéTka. DJIEKTPOXUMUYECKUN PAJ HaNpsHDKEHUM MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crnocoObl MoJydeHHs] MeTaIoB. [oHATHE O KOPPO3WH METaslIoB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX IPUMEHEHUE B OBITY M IIPOMBIIILICHHOCTH.

[Ilerounbie MeTauIbl: TOJI0KEeHUE B [leproanyueckoil cucteme XUMUYECKUX 3JIEMEHTOB 1.
N. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIE€HHE B mpupoje. PU3nyecKue U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U THIPOKCUIBI HATpUsI U Kanus. [IpuMmeneHmne
IIEJIOYHBIX METAJIJIOB M MX COCAUHEHUM.

[IleoyHO3eMENBHBIE METAIBI MarHui W KalblMil: moJjioxkeHue B I[lepuoaumyeckoit
cucremMe xumudeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HUE UX aTOMOB, HaXOXKICHHUE B
npupoae. Ousznueckue U XMMUYECKHE CBOMCTBA MarHusi U KaJblusa. BaxkHeillue coeauHeHus
KaJbIus (OKCH, TUAPOKCH, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

AmomuHuil: nonoxxenue B Ilepumoamdeckoit cucreme xumuueckux saemMeHtoB [ .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUEe B mpupojae. Ouznueckue U XMMUUYECKUE CBOMCTBA
ATIOMUHUSI. AMQOTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuomnueckod cucrteme xumudeckux »saemeHtoB [l .
MeHnneneeBa, CTpOEHHE aTOMa, HaXoXkAeHUE B npupoae. Ouzndyeckne 1 XMMUYECKUE CBOMCTBA
xene3a. Okcuapl, runpokcuapl U conu xkene3a (II) m xemeza (III), mx cocra, cBoiicTBa U
MOJTy4YCHHE.

Xumuueckuii IKCnepumeHm:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIABOB, HMX (U3UYECKUMU CBOWCTBAMH,
M3y4YeHUE Pe3yIbTaTOB KOPPO3UU METAJIOB (BO3MOXXHO HCIIOJB30BAaHUE BHUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHA KAJIBIMS W HATPHUS C BOJAOU (BO3MOXXHO MCIOJIb30BAHUE
BHJICOMATE€pPHAJIOB), HWCCJICIOBAHHE CBOWCTB KECTKOW BOJBI, IMpoOIlecca TOPECHHs Keje3a B
KHCIIOpoJie  (BO3MOXHO  HWCIIOJIb30BAaHWE  BHUIACOMATEPHANIOB), TMPU3HAKOB  IMPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajbIlus, aJlOMUHUS, ITUHKA, xene3a (II) u xenmesa
(I11), memu (I1), HabiroeHHe W OMMCAHUE TPOIIECCOB OKPAIMBAHMS TIJIAMEHH MOHAMHU HATpPHS,
KaJlisg ¥ KaJblHs (BO3MOXKHO HCIIOJB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBaHHE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THIPOKCHUIA IMHKA, PEIICHHE YKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHele MeTalIbl M UX COCAUHCHHUS.

XuMHUSA U OKPYKaKIIas cpena

BemectBa n maTepuanbl B TOBCEIHEBHOM KU3HU 4YeOBEKa. be3omacHoe MCMHOJIb30BaHUE
BEIIECTB M XUMHYECKUX peaknuii B ObiTy. [lepBas momomis Mpu XUMHYECKHUX OXKOTaxX M
OTpPAaBJICHUSIX.



XuMHYecKoe 3arps3HeHHe OKpyKarolei cpeabl (MpenenbHas JoMmycTuMasi KOHIEHTpalus
Bemects, nanee — [1/IK). Pons xuMun B permeHun 3K0JI0rH4eCKuX mpooIem.

Xumuueckuii IKcnepumenm:

n3ydeHue 00pasIoB MaTepHaIoB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIC MAaTEPUAIBI).

Mesrcnpeomemmnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3EH MPU MU3y4YEHUU XUMUU B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX IOHATUH, Tak M MOHITHIA,
SIBJISIOIIMXCSI CHCTEMHBIMH JUTSI OTACIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O LIHUKJIA.

OO1ue ecTecTBEHHO-HAY4HbIE TOHSTHUSA: HaydHbI (akT, TUIOTe3a, 3aKOH, TEopus,
aHaln3,  CHHTE3,  KilaccUpHUKanus,  MEePpHUOAUYHOCTb,  HAOJIOJEHHE,  DKCIIEPUMEHT,
MOJENTUPOBAaHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MAaTEPUAIIbI.

®duzuka: Marepus, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIHI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, DIEKTPUUECKUN 3apsl, MPOBOAHHUKH, IMOJIYIPOBOJHUKH,
IURIIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, Tello, 00bEM, arperarHoe COCTOSHHE BEIIecTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHCTAJUIMYECKash peHIETKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHHULIBI U3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTBO, MIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocuuTes, npixanwe, O6mocdepa, d3KOCUCTEMA, MHUHEPAIbHBIC YIOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIE BELIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
MCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JlnuHOCTHBIE pe3yabTaThl OCBOCHMS MPOTrpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHUs
JOCTUTAIOTCS B X0JIe 00yUeHUsI XUMUU B €IUHCTBE yUeOHON U BOCIIUTATENLHOMN AESITEIbHOCTU B
COOTBETCTBUU C  TPAJAWLUOHHBIMU  POCCUUCKMMHM  COLMOKYJABTYPHBIMH M  JYXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMH IMOBEACHUS U
CIOCOOCTBYIOT IIpOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COLIMATN3ALUHN 00Yy4arOIINXCsl.

JlnuHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALUN U PACUIMPEHHUE OIbITa JNESTENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpUOTHYECKOr0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOUIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIETUIO, MOHMMAaHUS 3HAYEHUs XUMHYECKOW HAyKH B JKH3HU COBPEMEHHOIo oOOIlecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMAIUel 0 MepefoBbIX AOCTHUKEHHUSIX M OTKPBITUIX
MHUPOBOM M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOMHCTBE
MHpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax W MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHUKaTUBHOMN KOMITETEHTHOCTH B 001IECTBEHHO MOJIE3HOM,
yueOHO-HCCIeI0BATEIbCKOM, TBOPUYECKOM M JAPYrUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JESITENbHOCTH NP BHIMOJIHEHUH YueOHBIX, TIO3HABATENbHbIX 33124,
BBITIOJIHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOINM B Mpoliecce 3TON y4eOHOM AedaTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJIEHUE M TOCTYNKH CBOMX TOBapHILEH C TO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM € YYETOM OCO3HAHMUSI TTOCIIECTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PEHUYECKUE  MPEJICTaBICHHUS O  BEIIECTBE U  XUMHYECKOM  peakium,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU M COCTABIISAIOIIME OCHOBY IS
MOHUMAaHMS  CYHIHOCTH HAy4HOW KapTUHBI MHpa, MpeACTaBiIeHHs] 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOJHOMN Cpenoid, o posin
XUMHHU B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAINpPaBJCHHbIE HA IOJyY€HUE HOBBIX 3HAHUN IO XHUMHH,
HeoOXonuMble s OOBACHEHUs HaONI0aeMbIX MPOIECCOB M SBJICHHI, IO3HABATEIbHOM,
MH(OPMALMOHHON U YUTATENLCKON KYJIbTYpbI, B TOM YHCJI€ HABBIKOB CaMOCTOSITENIbHOM paboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEpPaTypOl, JOCTYIMHBIMU TEXHHMYECKUMHU CpPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUI;

WHTEpPEC K OOYYCHHIO M TO3HAHHIO, JIFOOO3HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUI0, TIPOEKTHOM M HCCIEA0BATEIbCKON NEATENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIEM;

4) popmupoBaHus KyJbTypPbl 310POBbA:

OCO3HAHME IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHHUA K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3JI0pPOBBIIi 00pa3 >KM3HH, OCO3HAHHE MOCIEACTBUII U HENpHUSITHE BPEIHBIX



MpUBBIYEK (YMOTPEOJCHUS aJIKOTOJIsA, HAPKOTHKOB, KYypEHHs), HEOOXOAMMOCTH COOJIIOICHHS
mpaBuJl O€30MACHOCTH TPHU OOpAIEHUH C XUMHYECKUMHU BEIIECTBAMU B OBITY W pealbHOU
KU3HU;

5) Tpya0BOro BOCIUTAHMS:

MHTEpPEC K MPAKTHYECKOMY M3Yy4eHUI0 Mpodeccuii U TpyAa pa3IndHOro poja, yBaKEHHUE K
TpyAy U pe3yibTaTaM TPYIOBOH MAESITETbHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUAYAIBHOW TPaeKTOPUU
MPOJIOJKEHHUST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHENTHOW MPO(ecCHOHATBHON MeATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11€1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOICHUS MPaBI 0€30TaCHOTO TTOBECHUS TIPU pabOTE C BEIIECTBAMH,
a TaKKe B CUTYaAlUAX, YTPOKAIOIIUX 30POBbIO U KUZHHU JIOICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble NMPU H3YYCHUU XUMUU, IS pPELICHUS
3a7a4, CBA3aHHBIX C OKPYXKAIOUIEH MPUPOJHON CPEIOH, /ISl MOBBIICHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa HKOJIOTMYECKUX MPpoOIeM U MyTel UX pelieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHMUECKOTO MBIIIJICHNUS, YMEHHSI PYKOBOJICTBOBAThCS UM B
MO3HABATEIbHOM, KOMMYHUKATUBHOM U COIMATIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIIEISIOT 3HAuYMMBbIE ISl (popMHUpOBaHUs
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHIUI, TUNOTe3a, (aKT, cUCTEMa,
MIPOLIECC, DKCIIEPUMEHT U APYroe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU4eOHBIX
npeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeAMETOB (OPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpCalbHble y4eOHbIE NEHCTBUS (IT0O3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIE, PEryIsTUBHBIE), KOTOpbIe OOECHeurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHHPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TENbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHHSI HCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHNUS TPU OCBOCHHUU 3HAHUMA:
pacKpblBaTh CMBICA XMMHUYECKUX TMOHATHI (BBLAENATH HX XapaKTepHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTUMHU MOHITHUSIMHU), UCTOIH30BATh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX ()AaKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(uKanuu
XMUMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIHi, yCTaHABIUBATh MPUYMHHO-CIIEICTBEHHbIE CBSI3U
MeXay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyX/IeHUs! (MHAYKTUBHBIE, 1€TyKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUECHHUS;

yYMEHHE MPUMEHSITh B IMpoliecce MO3HAHUS MOHATHS (IIPeIMETHbIE U METalpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MPeoOpa3oBBIBATH LIMPOKO
MpUMEHsIeMble B XUMHHM MOJIEIbHbIE MPEACTABICHUS — XUMUYECKHIM 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna U ypaBHEHHE XHMMHUYECKONW peakuuu — TpU pPEIIeHuH YyueOHO-
MO3HABaTENbHBIX 3a/a4, C Y4€TOM OTHUX MOJENbHBIX HPEICTABICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEUIECTB U



XMUMHUYECKUX pPEaKLUl, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHbIE CBS3H U
MIPOTUBOPEYUS B U3y4aEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHE HCMOJIb30BaTh MOCTaBJICHHbIE BOMPOCHI B KaueCTBE WHCTPYMEHTa IO3HaHHUS, a
Takke B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPAaBUILHOCTU
BBICKa3bIBAEMBIX CYXJICHUM;

proOpeTeHne OmbITa MO IJIAHUPOBAHUIO, OPraHU3alMi M MPOBEICHHUIO YYEHHMUECKHUX
AKCIEPUMEHTOB, YMEHHE HaOII0IaTh 32 XOJ0M MpoIlecca, CAaMOCTOSTENIBHO TPOrHO3UPOBATH €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMeHHE BBIOMPAaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TINYHBIX BUIOB
1 (HopM MpeCTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJIsIpHas JUTepaTypa
XMUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMOcoOus, pecypchl VHTepHeTa), KpUTHUYECKH
OILICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAILIHIO;

yYMEHHE IPUMEHSATh Pa3IMYHbIe METOJIbI U 3aMPOCHl IPU MOUCKE U 0TOOpe MHbOpMaIUU U
COOTBETCTBYIOIINX TAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHUS yYEOHBIX U MMO3HABATENIbHBIX 3a/1a4
OTNpeneEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B 00JACTH WCIOJIB30BaHUSA HH(OPMAITMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MOUCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BBIOMpPAaTh ONTHUMANbHYIO (OpPMY MpencTaBICHUS
nH(pOpMallMd ¥ WIUTIOCTPUPOBATH peIlaeMble 3a/la4l HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu opmamu rpauKy ¥ ©X KOMOUHAIUSMU;

yYMEHHE HCIOJb30BaTh W aHaJIM3UPOBaTh B Mpolecce y4eOHON U HCCIeN0BaTENbCKOM
NesITeNbHOCTH UHPOPMALIUIO O BIUSHUHU MPOMBILIUIEHHOCTH, CEIHCKOTO XO35HUCTBA U TPaHCIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIBI.

KomMMyHMKaTHBHbIE YHUBEpPCaJbHbIE y4eOHbIe H1eCTBUA:

YMEHHUS 3aJaBaTh BOINPOCH (B XoJ€ auajmora W (WJIM) ITUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH MOJIyY€HHBIE PE3YJIbTaThl T03HABATEIHHON NESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3yJAbTaTOB BBIOJHEHUS XUMHYECKOTO
JKCIIepUMeHTa (71ab0paTOPHOTO OTMBITA, JAaO0OPATOPHOM pabOTHI MO WCCIIECIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PEIIEHHMHM BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
O0IMX HMHTEPECOB M COTJIACOBAHMS TMO3HMIHK (00CYXKACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX ACHCTBUI, ONpeaesieHue KPUTEPUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasiTuBHble YHUBeEPCAJbHbIEC YYeOHbIE JeCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMpPENeNsTh LeNu ASITeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJHMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
Haubosiee AGGEKTUBHBIE CMOCOOBI  pemIeHUs Y4eOHBIX W IO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIOKEHHBIH alTOPUTM JEHCTBUM MpHU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4EeHHsS HOBBIX 3HAHMH OO0 WH3y4aeMbIX OOBEKTaxX —



BCIICCTBAX W pCAKOUAX, OLCHNBATH COOTBETCTBUEC IMOJIYYCHHOT'O pE3yiibTaTa 3asIBIICHHOMU oeiu,

YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPeAiaraeéMble B YCIIOBUU 3aJJaHH.
HNPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pE3yIbTATOB [0 OCBOCHHUIO 00S3aTENbHOTO COJAEPIKAHUS,

YCTaHOBJICHHOTO JaHHOW (enepasibHOM paboyelt TpOrpamMMoi, BBIIEISIOT: OCBOCHHBIE

oOyyarouMMuUCsl Hay4Hble 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUH, crenupuyeckue s
npeaMeTHo obnactu «XUMHUS», BHUIBI ACSITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHS, €ro

MHTEpIIpEeTAIH, TPEoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX U HOBBIX CUTYalLIUSX.

K xoHiy oOyuenus B 8 kijacce mpeaMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX MOHATHUNA: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMech (OJHOpPOIHAS U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENbHAas aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas JOJsS XUMHYECKOTO
JJIEMEHTAa B COCAMHEHHM, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCIICHH S, XUMUYECKasl peakius, KjIaccCupuKaius
peaxkiuii: peakiuu COeAMHEHUS, PEaKuu Pa3IoKEeHHs], PEaKIIMK 3aMeIICHUs], peaKkLun
o0MeHa, K30- U SHJIOTEPMHUYCCKUE PEAKIINH, TETUIOBON 3D PeKT peakmuu, Sapo aToma,
AIIEKTPOHHBIA CJIOM aTtoma, aToMHasi OpOWTanb, paguyc aToma, XHUMHYEcKas CBS3b,
MOJISIpHAsl M HEMOJIApHAsi KOBAJICHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH,
pacTBoOp, MaccoBas J0Js BellecTBa (MPOIeHTHAs KOHLIEHTPALKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMMYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX MPEBPALICHHUI;

UCIO0JIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHS (OpMyn BEIIEeCTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

OTIPEIeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApPHBIX COCAMHEHUSIX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
onpeNeNnéHHOMY KJIacCy COeAMHEHHH 1o QopmynaM, BHJ XUMHUYECKOM CBS3U
(KoBaJIeHTHAsl ¥ MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cmbicha llepuoandeckoro 3axkona [[. M. MenpgeneeBa: 1eMOHCTPUPOBATH
MOHUMAaHHE TMEPUOUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX
nosnoxkeHus B llepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHsI, 3aKOHAa ABOTaipo;
ONMHCHIBaTh M XapakTepu3zoBaTh TabnuuHyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh IMOHATHS «TJIaBHas moarpymma (A-rpynma)» u
«mmobounass moxarpymnma (b-rpynma)», mample W OOJIBIIME TEPHOJBI, COOTHOCHUTH
o0o3Ha4YeHUsl, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XUMHYECKUX
snementoB JI. 1. MeHpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX DJJIEMEHTOB (CocTaB W 3apsija sapa, oO0llee 4YHCIO JJIEKTPOHOB U
pacnpeziesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPraHMYECKHUE BEIEeCTBA, XUMUYECKUE
peakiuu (IO YKMCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY

sbdekry);



XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJas  OMNHCAHME NPUMEpPaMH  MOJIEKYSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kauye€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHUH B Pa3JIMYHBIX YCIOBHSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEeHTa o (HopMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

MPUMEHSITh OCHOBHBIE OTIEPAllUU MBICIUTENILHON NEATEIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHUE, 0000IICHNE, CHCTEMATH3alNI0, KIAaCCH(UKAIINIO, BBISIBICHUE MPUINHHO-
-CJIEZICTBEHHBIX CBSI3eH — JJISi M3YYEHHUS CBOMCTB BEUIECTB M XUMHUYECKHX PEaKIIHii,
€CTECTBCHHO-HAy4YHblE  METOJbl  TO3HaHWs  —  HaOJIoAeHHe,  HU3MEpEHHUe,
MOJENTUPOBAHNUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

clieloBaTh IMpaBWIaM T[OJb30BaHUS XMMHUYECKOM TMOCYIOoM U  1a00paTOpHBIM
o0opynoBaHHEM, a TaKXke IMpaBuiiaM OOpaIleHUs] C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMHU O BBINOJHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAAa W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB € OMpPEACIEHHON MAacCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIENOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHopTarenH, METHIOPaHK U IPyTrue).

K xoHiy oOyueHust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHH: XUMHYECKUN DJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATELHOCTD, CTENEHb OKUCIICHUS, XMMHUYECKas peaklus, XUMUYecKas
CBS3b, TEIUIOBOHM A(D(PEKT peakmuu, MOJIb, MOJSIPHBIH 00BEM, PacTBOP, DJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKasl UCCOLMAIuUs, peakUud HOHHOro oOMeHa,
KaTajau3aTop, XMMHUYECKOe paBHOBecHe, oOpaThMble W HeOoOpaTUMble peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKUCIHUTEIb,  BOCCTAaHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIus, aM(pOTEpHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTKa, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeAeiabHO J0MyCcTUMAas
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX MPEBPALICHHI;

UCIO0JIb30BaTh XHMHMYECKYI0 CHMBOJIMKY JUISl COCTaBlieHHS (OpMyn BEIIEeCTB U
YpaBHEHUN XUMHYECKUX PEAKIINI;

OTpENeNATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XHUMHYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPHHAUICKHOCTh BEIIECTB K OINpEeAeIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopMmysaaMm, BUJ XUMUYECKOUN CBS3U (KOBaJCHTHas, MOHHAs,
METaJJIN4YecKasi) B HEOPraHWYECKUX COEIMHEHUSX, 3apsA]l HOHAa IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAJIIMYECKON PEelIETKY KOHKPETHOTO BELIECTBA;



packpsiBaTh cmbicha Ilepuogunyeckoro 3akona J[. M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMUMAaHME: OMUCHIBATh M XapakTepu3oBaTh TabiuyHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3nyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», mameie w OOJBIIHE TIEPHOIBI,
COOTHOCHUTh 0003HA4YEHHs, KOTOpblE HMEIOTCA B MEPUOAMYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB U
3apsj sapa, o0liee YUCIO 3JIEKTPOHOB U paclpeiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OLIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUI B IpeJesax MallbIX NEPUOJOB M TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE AJIEMEHThI, HEOPraHMUYECKHUE BEIEeCTBA, XUMUYECKUE
peakiuu (10 YHCIYy M COCTaBY Y4YacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTEIICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOMME M CHCIU(PUISCKHE XUMHUYECKHE CBONCTBA
MIPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTHUUECKON AUCCOIMUALIMKU KUCIIOT, IIEJI0YEH U COJIeH,
MOJIHbIE U COKPALIEHHBIE YpaBHEHUS peaklUii HOHHOrO 0OMEHa, ypaBHEHHsI peakiui,
MOATBEP)KAIOLIUX CYIIECTBOBAHHE T'€HETHUYECKOM CBS3M MEXKAY BellecTBaMHU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHH MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ATHX PeaKIIMii;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMSI, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUI B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEeHTa 1o (HopMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPAaBHEHUIO XUMUYECKOM peakiuu;

coOnrofaTh TMpaBWia TMOJb30BAHUS XMMHUYECKOW TMOCyAod u  J1ab0opaToOpHBIM
o0opynoBaHHEM, a TakXKe MpaBWia OOpalleHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU IO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJTYyYEHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MPOBOJUTH PEAKIMH, TMOATBEPXKIAIOIINE KaUYeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM TYTEM XIJIOpPUA-, Opomua-, MOAWA-, KapOoHat-, docdar-,
CHJIMKAT-, cyab(daT-, TUIPOKCHI-UOHBI, KAaTHOHbl aMMOHHS M HOHBI HM3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTIEPAllUU MBICIUTENLHON NEATENbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHUCTEeMAaTU3allhI0, BBIABIEHUE MPUUYNHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YYEHMS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHWSA — HaONIOJIeHHWe, W3MEpPEeHHe, MOJICIUPOBAHHE,
AKCIIEPUMEHT (PEabHBIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuyecTBO 4acoB
Ne HanmeHoBaHMe pa3ae/ioB U DJIeKTPOHHbBIE (LM(POBbIE)
n/n TeM NPOrpaMmbl Bcero Konrpoaemwie Hpaxruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoThI
Paznean 1. IlepBonavyanbHble XUMHYECKHE TIOHATHS
Xumusi — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU JESATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeroBeKa
12 BemtecTBa 1 XuMHU4ecKue 15 | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Paznen 2. Baxuneiiine npeacrtaBuTe/ M HEOPraHMYeCKUX BellleCTB
)1 Bo3snyx. Kucnopon. Ilonsarue 6 bubmmoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
9 Bonopona.Ilonstue o kucnorax 2 | bubmmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 06 5 | | bu6mmoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 | bubmuorexa [JOK
HEOPraHUYECKUX COEANHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoanueckas cucrema xumuueckux 3jiemenToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPeakmun




[Tepuonnueckuii 3aKOH U

31 Ilepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHUYECKUX 31eMeHToB /1. U. https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue aToMa
3.2 ﬁfﬁff:ﬁf}fm 8 Bubmoreta LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEILHBIE PEAKIIUU
Hroro no pazneny 15 Bubmnorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NpPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XMuMH4YeCKHe peakuuu
11 IToBTOpEHue u yrioyOnenne 3HaHUM 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 | | bubmmoreka [JOK
' XUMHUECKUE PEAKIIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHUS
21 OO01mmas XxapakTepuCTUKa XUMUIECKIX 4 | bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapakTepuCTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa [TOK
' PYIIIBL. 6P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.3 sneMeHToB VA-rpymnmsl. A30T, hocdop u ux 7 1 bubmmorexa OK
' PYHHEL. ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mmas XxapakTepUCTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 bubmorexa [TOK
' . PYIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHEHUS
Hroro no pazgeny 25




Pa3gen 3. Meraiibl 1 UX COeTUHEHUA

. bubmmoreka [JOK
3.1 Obmme croicTsa MeTanIoB 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxkneiine MeTamibl ¥ UX COCTUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpyskamomas cpeaa
4.1 B 1 4eJoBeKa 3 bubmmorexa OK
' CHICCTBA 1 MATCPHAIIBL B AH3H . https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p BHOE BDEMS 3 bubmuorexa [JOK
e3ep p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68




IHOYPOYHOE IINTIAHUPOBAHHUE

8 KUIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer xumun. Posib XUMUU B KU3HU 1 bubmuorexa [JOK
yesoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsTue 0 MeTOAX MO3HAHUS B XUMUU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227¢
bubmuorexa [JOK
IIpakTnueckas padora Ne 1 «IIpaBuna https://m.edsoo.ru/ff0d23dc
3 paboTHI B TaOOPATOPHH U TIPUEMBI ! Lndposas
oOpareHus ¢ J1abopaTOPHBIM saboparopust
o0opymoBaHuEM) RELEON
4 Uucrele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26¢ca
bubmuorexa [JOK
TpaxTiueckas paGora Ne 2 https://m.edsoo.ru/ff0d28c8
5 «Paznenenne cMmecell (Ha mpumepe 1 Lndposas
N naboparopusi
OUYHCTKH NTOBAPEHHOM COJIM)» RELEON
bubmuorexa [JOK
6 ATOMBI 1 MOJICKYITBI 1
Y https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U coKHBIE BELIECTBA 1 bubmmoreka [JOK




https://m.edsoo.ru/ff0d2a6¢

bubmuorexa [JOK

(coenuHeHMs, pa3aoxKeHus,

9 ATOMHO-MOJIEKYISIPHOE yUEHUE
YA ya https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. BaneHTHOCTh bubmmorexa OK
pMya. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JIEMEHTOB
1 OTtHocuTeNnbHAsE aTOMHAs Macca. bu6mmoreka [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bubmuorexa [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKknue 1 XUMUUECKHE SBICHUS. bubmuorexa [JOK
XuMHUYECKast peaKuus https://m.edsoo.ru/ff0d37fa
L5 [Ipu3Haky 1 yciaoBUS IPOTEKaAHUS bu6mmoreka [IOK
XUMHUUYECKUX PEAKIIUI https://m.edsoo.ru/ff0d3al6
bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88
BECbl TEXHOXMMMUYECKME
3aKoH COXpaHEHHUs MacChl BEIECTB.
16 WNW 31IEKTPOHHbIE; CBEYa;
XUMHUYECKUE YPABHEHUS
Konba niockoaoHHanA 250
MJ1; NOXKKa ONA CHUMAHMA
BeLLecTB
Brruncnenust kKoau4yecTBa, MacChl
17 BEII[ECTBA II0 YPAaBHEHUIM XUMHUYECKUX buGnnorexa LIOK
. P https://m.edsoo.ru/ff0d5708
peakiuit
13 Krnaccudukarus XUMHUECKUX peakiini bubmmoreka [JOK

https://m.edsoo.ru/ff0d3f34




3aMeIeHus, o0OMeHa)

M. B. JIoMOHOCOB — y4Y€HBIi-

bubmuorexa [JOK

19 sHIMKIoneaucT. O000IICHIE 1
H a Hvl https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIvsl 3HaHUHN
20 KonTtponsHas padota Nel mo treme bubmmoreka [JOK
«BellecTBa U XUMHUYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech ra3os. CocTaB
21 X K . bubmuorexa [JOK
Bo3ayxa. Kucimopom — anemMeHT u
X poat https://m.edsoo.ru/ff0d448¢
npocroe BemecTBo. O30H
du3nvecKrue U XUMHUYECKUE CBOMCTRA
” ( bubmuorexa [JOK
KUcIopo/ia (peakiuu OKUCICHUS,
poJia {peaxt https://m.edsoo.ru/ff0d4614
ropenue). [Tlorsitue 06 oxcumaax
CrocoObI MONTYYCHHUST KHCIIOPOJia B
23 aboparo " 0 e I;{ocm bubmmorexa OK
b TOPHH M TIPOMBIIILICH .
patop P https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kucnopoaa
TennoBoit 3¢ dexT XuMIIecKoi
peakiyu, OHITHE O bubmmoreka [JOK
24
TEPMOXMMHUYECKOM YPAaBHEHHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEaKIIUIX
TomnuBo (HedTh, yroab U MeTaH).
25 3arpssue ( e(bos . a, CrocoObI ()3r0 bubmmorexa OK
I'PSI3HCHHE B , CII
P yx https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLICHUS
[IpakTrueckas padota Ne 3 mo Teme
%6 I?I P 5 . bubmuorexa [JOK
«ITomyuenue u cobnpaHue KUCJ ,
yi . p ot https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bu6mmoreka [JOK
BelecTBo. HaxoxieHue B npupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3n4ecKrue U XUMHUYECKUE CBOMCTRA bubmuorexa [JOK




Bojiopoja. [IpuMeHeHne Bogopoia

https://m.edsoo.ru/ff0d4dd0

29 I bubmuorexa [JOK
OHATHE O KHCIIOTAX | COJIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MmoTydeHust BOAOPOJia B bubmmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 1o Teme
31 «3 eu 12061/1 aHue BOJIOpOJa bubmorexa [IOK
OTyHeHH . p HOPOa, https://m.edsoo.ru/ff0d442
W3YYCHHE €ro CBOUCTBY
1 MonsipHblii 00bEM Ta30B. 3aKOH bubmmoreka [JOK
ABorajipo https://m.edsoo.ru/ff0d542¢
Brruncienns o0béMa, KOJIHIECTBA
3 bubmuoreka [JOK
petiectBa rasa o ero mBeCTHO_I,VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Brrancienus 00EMOB ra3os 1o
34 BHEHHIO PEaKIIMH HA OCHOBE 3aKOHA bubmorexa [IOK
ypa . peak . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH Ta30B
35 duznyecknue 1 XUMMUUECKHEe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsatue 06 bu6mmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacrBoputens. HacelmeHHbIS
37 Hu HIG[EHaCI)I peHHLIIe) aCTBOPHI MH:lCCOBaSI bubmiorexa LOK
B p P https://m.edsoo.ru/ff0d5b40
TI0JIsl BEIIECTBA B PACTBOPE
I[IpakTuueckas padora Ne 5 1o Teme udposas
«IIpuroToBJIeHNE PACTBOPOB C naboparopus
38 PUTOTOBJICHIE pactBopoB ¢ RELEON
oTpeIeIEHHON MacCOBOM JIOJeH Bu6mnorexa [OK
PacTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
39 KonTponsHas padora Ne2 o teme bubmmoreka [JOK




«Kucnopon. Bonopona. Bona»

https://m.edsoo.ru/ff0d6342

Oxcuapl: cocTaB, Kiaccudukanus,

bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmmydyenune u XuMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cocTas, Kiaccudukarms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[udposas
ITony4yeHue u XMUMHYECKUE CBONCTBA nabopatopus
43 . RELEON
OCHOBAHMH bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHU4YeCKUe CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMSHKIATYypa,
46 CHOCO(61)II) 01 )eHI/ISI XI/IMI/I‘-IZIC)KI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTANIbHBIX 3a7a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7¢c
COCIIMHEHUIN»
43 ['eneTnyeckast CBsI3b MEXy KIacCaMH bubmmoreka [JOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHre U CUCTeMAaTH3aIHs 3HAHHIA
HI . https://m.edsoo.ru/00ad9cb2
50 KonTponsHas padora Ne3 o teme bubmmoreka [JOK




"OCHOBHBIE KJIACChl HEOPraHMYECKUX

https://m.edsoo.ru/00ad9¢ela

coequueHun"
[TepBbie MOTBITKH KIIACCUPUKAIIAN
51 XUMHUUYECKHUX A1EMEHTOB. [loHATHE O bubmorexa [TOK
' https://m.edsoo.ru/00ad9fta
rpyHnax CXOJHBIX AIIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuonnueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00adas52c
anemeHToB J[. . MeHnneneera
53 Ilepuoanl, rpyInbl, IOATPYIIIE Bubmrorexa IIOK
P > TPYITIEL 24 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmmoreka [JOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI04YeK
. bubmmoreka [JOK
55 aTOMOB 3JIeMeHTOB [leprnoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA IO €0 MOJIOKEHHUIO B bu6mmoreka [JOK
[Tepuonnueckoii cucreme /. WM. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanueckoro 3aKoHa s
pa3BuTHs Hayku U npaktuku. J1. U. bubmmoreka [JOK
57 N
MenneneeB — y4E€HBIN, ME1Aror U https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
58 DNEeKTPOOTPUIIATENEHOCTH ATOMOB bubmmoreka [JOK
XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
[udposas
nabopaTtopus
59 HNonHnast xumuueckas cBsizb
RELEON

bubmuorexa [JOK




https://m.edsoo.ru/00adac34

60 KoBanenTHas nonsipHas XuMHuecKas 1 bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
[udposas
KoBanentHas HenoJsisipHas XUMUYeCKast naGoparopus
61 P 1 RELEON
CBI3b Bu6mmorexa IIOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenen oxuceHis ! https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIC 1 bubmmoreka [JOK
peakuuun https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKHCIIUTENU U BOCCTAHOBUTEIHN 1 hitps://m.eds0o.rw/00adb076
65 KontponsHast padota Ne4 o teme 1 bu6mmoreka [IOK
«CTtpoeHne atoMa. XUMHUECKasi CBS3b» https://m.edsoo.ru/00adb486
66 PezepHblit ypok. O0o01eHne u | bubmmoreka [JOK
cUCTEeMaTU3als 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cUCTEeMaTU3alrs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydeHusi ~ o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Ilepnoanueckuit 3aK0H.

1 Ilepuoauueckas cucrema | bubmmoreka [JOK
XUMUYECKUX 1eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubmmorexa OK

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

3 Krnaccudukarus 1 HOMEHKIIaTypa 1 bubmmoreka [JOK

HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
[udposas
Bupl XUMUYECKOU CBSI3U U TUIIBI nabopatopus

4 . 1 RELEON

KPUCTAIIMYECKUX PEIETOK Bu6morexa [IOK
https://m.edsoo.ru/00adbac6
KonTtponsHast padota Nel mo teme

5 «IloBTOpEHUE U yrnyOnaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

6 Knaccugukanus XumMmuaeckux 1 bubmmoreka [JOK
peaKkuuii Mo pa3aIuYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHATHE O CKOPOCTH XUMUYECKOU Hudposas

7 eakiuu. [IoHsTHE O TOMOTEHHBIX U 1 Aabopatopus
PEAKIHH. RELEON

reTCPOTrCHHBIX PCAKIUAX

bubmuorexa [JOK




https://m.edsoo.ru/00adbe9a

[ToHATHE O XUMUYECKOM PABHOBECHH. Hugposas
@aKTOpBbI, BIHSIOIINE HA CKOPOCTh nabopatopus
8 PRI, BIMIOM P RELEON
XUMUYECKON PEaKiliu U MOJI0KEHNE Bu6morexa [IOK
XUMHUHCCKOTO PABHOBCCHA https://m.edsoo.ru/00adc28c
OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC bubmuorexa [JOK
9
peaxiuu https://m.edsoo.ru/00adcade
[udposas
Teopus >MEKTPOUTUUECKON naboparopus
10 muccoranuu. CuiibHbIE U ci1a0ble RELEON
AIIEKTPOIHTHI bubmmoreka [JOK
https://m.edsoo.ru/00adcd68
1 1 i bubmuorexa [JOK
KITH
OHHBIC YPABHCHIA peakil https://m.edsoo.ru/00add448
[udposas
XHUMHUYECKHE CBOMCTBA KUCIIOT U nabopaTopus
12 OCHOBAHHUU B CBETE MPEACTABICHUN RELEON
00 SIEKTPONMTHYECKOH JUCCOIUAIINH bubnmnorexa IIOK
https://m.edsoo.ru/00add5d8
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 4 06 bubmmoreka [JOK
MPEACTABICHHI O . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU TUCCOIAIIUN
14 o se conet bubmuorexa [JOK
OHATHE O THAPOJIH . https://m.edsoo.ru/00add9d4
L5 O06001IeHne U CHCTeMATH3AIIHS bubmmoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1. [udposast
16 «Pemienne 3xkciepuMeHTaIbHBIX nabopaTopus
3a7a9» RELEON




bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

[udposas
KonTtponsHast padota Ne2 o reme nabopaTopus
17 «INEKTPOIUTUYECKAS TUCCOLIUALIHSL. RELEON
XUMHUYECKUE PEAKIIUK B pACTBOPAX» bubmmoreka [IOK
https://m.edsoo.ru/00addecO
OOm1ast XxapaKTepUCTHKA TAIOT€HOB.
13 x B P P . bubmuorexa [JOK
FIMHTIICCKHE CBOMCTEA Ha HPUMEpE https://m.edsoo.ru/00addfe2
XJiopa
Xaoposogopoa. CoJistHast KHCIIOTA,
19 pqec;cln: CEOf/'ICTBa IIOJIy4ECHHE bubmmorexa OK
HIMH > HOIYA ’ https://m.edsoo.ru/00adel104
MIPUMECHCHHE
[udposas
[IpakTnueckas padota Ne 2 o teme nabopaTopus
20 «[lonydyeHne coyITHON KUCIOTHI, RELEON
U3ydeHue eé CBOHCTBY bubmmoreka [IOK
https://m.edsoo.ru/00ade348
Brrurcnenus o ypaBHEHUSIM
71 B szp 5 eci o 5 bubmuorexa [JOK
U OJTUH U
XUMHTACCIGX pEAKIiy, el Ol https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
” OO01mas XxapaKTepUCTHUKA SJIEMEHTOB bubmmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
ANIOTPONHBIE MOTU(PHUKAIINN CEPHI.
Haxosxnienue cepol 1 €€ coequHeHU N bubmmoreka [JOK
23 .
B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoa0po, CTPOCHHE, bubmmoreka [JOK

¢du3nveckre 1 XUMHUECKUE CBOMCTBA

https://m.edsoo.ru/00ade802




Oxcuppl cepbl. CepHast KUCIIOTAa,

25 o . bubmuoreka [JOK
M3UYECKHE U XUMUYECKHE CBOWCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peaKilui, JeKallne B
OCHOBE MPOMBITIIEHHOTO CI0C00a Hudposas
MOJIy4YECHHS] CEPHOM KUCIIOTBI Aabopatopus
26 yu p . RELEON
XHUMHUYECKOE 3arpsi3HEHHE Bu6motexa [[OK
OKPYKaIOILIEH Cpelibl COCTUHEHUSIMU https://m.edsoo.ru/00adec8a
cepol
7 Brrancinenue MaccoBoit J0JIM BBIXO/1a bubmuorexa [JOK
MPOAYKTa PEAKIUU https://m.edsoo.ru/00adec8a
OO01mas XxapaKTepUCTHUKA SJIEMEHTOB
)3 VA-rpynmnsl. A30T, pacipoCTpaHEHUE bu6mmoreka [JOK
B IIpupoJe, Gpu3ndeckue u https://m.edsoo.ru/00adeea6
XUMHUUYECKHE CBOMCTBA
AmMuak, ero pusndeckue u
29 b . . bubmuorexa [JOK
XUMUYECKHE CBOMCTBA, MOJTyYeHUE U
yi https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[udposas
IIpakTnueckas padorta Ne 3 o Teme nabopaTtopus
30 «IlomydyeHne aMmmuaka, U3y4eHue ero RELEON
CBOMCTB» bubmmoreka [JOK
https://m.edsoo.ru/00adf180
[udposas
.. naboparopus
A3zoTHas kucioTa, €€ puznueckue u
31 . ¢ RELEON
XUMUYECKHE CBOMCTBA BuGmorexa [[OK
https://m.edsoo.ru/00adf306
1 Hcnonp30BaHne HUTPATOB U COJIEH bubmmoreka [JOK

AMMOHMUS B KAYECTBEC MUHCPAJIbHBIX

https://m.edsoo.ru/00adf518




ynoOpenuii. XuMu4eckoe
3arps3HEHNE OKPYXKAIoIIEe cpeibl
COCIIMHEHUSIMH a30Ta

dochop. Okcun dpocdopa (V) u

bubmuoreka [JOK
33 ochopHasg KUCI0Ta, (PU3HIECKUE U
pocop . ¢ https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYeHNE
Hcnons3oBanue pochaTo B
34 KaueCcTBe MUHEPAIbHBIX YI0OpEHUH. bubmmoreka [JOK
3arps3HeHue MPUPOTHOM CpeIbl https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacipocTpaHeHHUE B
35 pu E;[e imnlr){ec;;e 1 XUMHUYECKHUe bubmorexa [IOK
P ? ’ https://m.edsoo.ru/00adfd9¢
CBOMCTBa
Oxcunpl yraepona, ux Gu3N4ecKue u
36 XUMHUYECKHE CBOMCTRA. bubmuorexa [JOK
DKOJIOTHUECKHE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcU0oM yriaepona (IV)
.. bubmmoreka [JOK
37 VYroJibHAsI KUCTOTA U €€ COJIH 1
https://m.edso00.ru/00ae006¢
I[Mpaktuyeckas pabora Ne 4 1o Teme udposas
"[Tonyuenue yriaekucioro raza naboparopus
38 K 6 RELEON
aqSCTBeHHaﬂ peakius Ha KapOoHaT- Bu6mnorexa [IOK
MOH https://m.edsoo.ru/00ae027¢
[lepBoHauanbHbIE IOHATUS 00
39 OpPraHMYeCKHUX BEIIECTBAX KakK O bubmorexa HOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTIIepo/ia
. bubmmoreka [JOK
40 Kpemuuii u ero coeqnHeHus 1

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




[IpaxTnueckas padora Ne 5. Pemenue

[udposas

AKCIIEPUMEHTANIbHBIX 3a7a4 110 TEME naboparopus

41 B . RELEON
«BaxxHenIne HeMeTaLIbI U UX Bu6mnorexa [IOK
COCTMHCHUSD) https://m.edsoo.ru/00ae0bf2
KonTtponsHas padota Ne3 mo treme

. bubmmoreka [JOK
42 «Baxxuenme HeMeTaJUIBI U UX
https://m.edsoo.ru/00ae0el 8
COETUHEHU S
OO01mas XxapakTepuCTUKa XUMUIECKIX
3JIEMEHTOB — METAJIOB.

13 Merannuueckasi CBsI3b U bubmuoreka [JOK
METAJJINYECKAs] KPUCTAIIINYECKAS https://m.edsoo.ru/00ael103e
pemérka. Gu3nyecKne CBOKMCTBA
METaJIJIOB
XUMHYECKHE CBOIICTBA METAJLIOB.

44 DIEKTPOXUMHUUECKUN PSII Bubmorexa IIOK

P . P https://m.edsoo.ru/00ael 156
HaIpsHKEHU METaIOB
OOm1re cnocoObl MoTydeHus
MmertauioB. Ciiassl. BerauciaeHus mo

45 aBHEHUSIM XUMHWYECKUX PEaKIUU Bubmrorexa IIOK
M p ’ https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJIEPIKUT
npuMecu

46 IToustTie 0 KOPPO3UU METAILIOB buGnnorexa LIOK

pp https://m.edsoo.ru/00ael278
bubmuorexa [JOK

47 €JIOYHBIE METaJIJIBI
1 https://m.edsoo.ru/00ael4b2

43 Okcuabl ¥ THAPOKCUJIBI HATPUSI U bubmmoreka [JOK
KaJaus https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3€eMETBHBIE METAILTBI — bubmmoreka [JOK




KaJIBIIUA U Maraum

https://m.edsoo.ru/00ael 58

bubmuorexa [JOK

B .
30 WHHCHIIHE COCIMHCHIA KaTbHHA https://m.edsoo.ru/00aelSe8
51 O06001IeHne U CHCTeMATH3AIIHS
3HAHUI
5 JKEcTKOCTh BOJBI M CITOCOOBI €€ bubmuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ael1 886
[udposas
[IpakTueckas padorta Ne 6 o Teme nabopaTopus
53 "YKECTKOCTH BOJIBI M METOJIBI €& RELEON
ycTpaHeHus" bubmmoreka [JOK
https://m.edsoo.ru/00aelae8
bubmuorexa [JOK
4 .
> AmOMHHHI https://m.edsoo.ru/00aelc64
AmboTepHbIE CBONCTBA OKCHIA U bubmmoreka [JOK
55
TUJIPOKCHIA https://m.edsoo.ru/00ael c64
[udposas
nabopaTtopus
56 Keneso RELEON
bubmuorexa [JOK
https://m.edsoo.ru/00aec1d86
57 Oxkcuibl, THAPOKCHUIBI M COJTH JKelie3a bubmmoreka [JOK
(IT) u xenesa (III) https://m.edsoo.ru/00ae35¢e6
53 O06001IeHne U CHCTeMAaTH3AIIHS
3HAHUI
I[IpakTuaeckas pabota Ne 7. Penrenue udposas
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME nabopatopus
59 N b RELEON
«BaxxHeumme MeTaibl U UX Bu6nuorexa [IOK

COCAUHECHUA»

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




Beluncnenus 1o ypaBHeHUM

XUMHNYCCKHUX peaKHI/Iﬁ, €CJIM OJJUH U3

60 peareHToB JaH B U30BITKE WU 1 bubmmoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael 750
MacCOBOM JI0JIM BBIXOJIa TIPOIyKTa
peakiuu
61 O06o00mIeHe U cucTeMaTH3aIUs !
3HaHUU
KontponsHast padota Ne4 o teme
62 «BaxHenmume MeTajlibl U UX 1
COCTMHEHUS
63 BemectBa u maTepuaisl B 1 bubmmoreka [JOK
MMOBCEAHEBHOM KU3HH YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMUYECKOE 3arpsi3HEHHE | bubmmoreka [JOK
OKpYKaroIlEen Cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnn 1 bu6mmoreka [IOK
AKOJIOTHYECKHUX TPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0oO1eHne u 1 bubmmoreka [JOK
cUCTEeMaTU3als 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0oO1eHne u 1 bubmmoreka [JOK
cUCTeMaTU3alrs 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o01eHne u | bubmmoreka [JOK
cUCTEeMaTU3als 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1.BacunbeB B.I1., Mopo3sosa P.I1., Kouepruna JI. A. [IpakTukym mo aHaIUTAYECKON XUMUU:

VY4e6. mocobue s By30B .-M .: Xumus, 2000 . — 328 ¢ . 2.I'pocce D., BaiicmanTens X.

Xumus i1 ar0003HaTenbHbIX. OCHOBBI XUMHH U 3aHUMaTenbHbIe onbIThL. ['/IP . 1974 . Tlep . ¢

HeM .- JI .. Xumus, 1979.

—392c¢.

3. leprronsi B.®. Mup Boasl. — JI .: Henpa, 1979.-254 c .

4. Kwnmun JI.M . Obmas xumus . [Ipaktukym L-mukpo . PykoBoacTBo 11 cTyneHToB . — M .
MI'Y, 2006 . — 322c .

5.Mcnonb3oBanue u(pPOBBIX Ja0OpaTOpHl MpU 00YUYEHUN XUMHUH B CPETHEH IIKOJIe/
becnanos I1. U. [Hopodees M.B., Kunun .M ., 3umuna A

M., OpxexoBckuii [1.A.- M .: BUHOM . JlaGoparopus 3uanuii, 2014 . — 229 c .

6. Kpucramner. Kpuctamnoruaparsl: Metoandeckue yka3zaHus K JJaDOpaTOpHBIM paboTam.

Mudraxosa H. III., ITerposa T.H., Paxmarymmuna . ®. — Kazans: Kazan. roc. Texson .

yH-T ., 2006 . — 24 c .

7. Jleencon 1 .A. 100 BompocoB 1 OTBETOB MO XUMHUHU: MaTepuaibl Jyisl IIKOJIbHBIX

pedepa- TOB, paKyIbTaTUBHBIX 3aHITHI U CEMUHAPOB: YueOHOe mocooue. — M .:

«M3narenbctBo ACT»: «M3narensctBo Actpenby, 2002 . — 347 c.

8.Jleencon U . A . Xumnueckue peakiuu: TemnoBoi a¢dekT, paBHOBECHE, CKOPOCTh . —

M .: OO0 «M3parenscTtBO Actpenb, 2002 . — 192 ¢ . 9.JIypbe FO. FO. CnpaBouHuK 10

aHanuTudeckor xumun. — M .: Xumus, 1971 . — C . 71—89.10. Hazaposa T.C.,

I'paGenkmii A .A ., JlaBpoBa B. H. Xumuueckuii sxkcepuMeHT B 1mIkoJsie . — M .:

[IpocBemenue, 1987 . —240 ¢ .

11.Heoprannueckas xumusi: B 3 T./TTox pexn. 1O . JI . Tperbsaxosa . T . 1: ®usuko-

XUMHYECKHE OCHOBBI HEOPTaHUYECKOM XUMHH: YUeOHUK JUIS CTY. BBICII . yueO .

3aBenaeHuit/M . E . Tamm, 1O . ]I . TpetbsikoB . — M .: U3pgarenbckuii IeHTp «AKaaeMus,
2004 . —240¢c.
12.ITerpsinoB .B . Camoe HeoObIKHOBEHHOE BeliecTBO B Mupe . — M .: [lenaroruka, 1976 . —

96 c . 13.CrpenbnaukoBa JI. H. I3 uero Bcé cnenano? Pacckassl 0 BemectBe. — M .: Sy3a-

npecc . 2011 . — 208 c.

14.CycnennukoBa B .M, Kucenesa E . K. PykoBoACTBO 110 MPUTOTOBIIEHUIO TUTPOBAHHBIX
pactBopoB . — JI .: Xumus, 1967 . — 139 c.

15. @apaneit M. Ucropus ceeun: Ilep. ¢ anrn ./Ilox pen . b . B . HoBoxunoBa . —

M .: Hayka . ['maBHas penakmusi ¢puznKo-MaTeMaTHYeCKOU nurepaTyphl, 1980 . — 128 ¢

., 11 . — (bubmmoTeu-ka «KBaHT»)

16 . Xomuenko I'. I1.,CeBactbsiHoBa K . 1 . OKMCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU . —
M .: [Ipocsemenue, 1989 . — 141 c.

17 . Dunuknonenus mis aerei. T.17 . Xumust / I'nas . pen .B. A. Bonoaun, Ben .

Hayd . pen . U . Jleencon . — M .: ABanta +, 2003 . — 640 ¢ . 18 . Optumo JI .



Bopa: kaura o caMmom Ba)XHOM BeENIECTBE B MUpE: Tep. ¢ pur . —M .:
Kommnacl'ng, 2019 . — 153 ¢.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

1 . YeptkoB U.H ., XKykoB II.H. Xumuueckuii 5kCIEPUMEHT C MAJIbIMHU
KoJimyecTBaMu peakTuBoB . M .: [IpocBemenue, 1989 . — 191 ¢ . 20 . Cair
MI'VY . [Iporpamma Kypca XMMUHM JJid ydanuxcsi 8—9 kiaccoB
00111600pa30BaTEIHLHON MTKOJIBI .

http://www.chem .msu .su/rus/books/2001-2010/eremin-chemprog .

2. Cait ®UMWN. OTKpbITbIN BaHK 3a4aHKN ANA GOPMUPOBAHMA €CTEeCTBEHHOHAaY4YHOM
rPAaMOTHOCTH .

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

3. Cant EauHana konnekuusa undposbix 0bpasoBaTenbHbIX pecypcos .http://school-collection

.edu.ru/catalog . 23 .

4, Cant. PegepanbHbii LLEHTP MHPOPMALMOHHO-06pa30BaTe/IbHbIX PECYPCOB .
http://fcior.edu.ru/







