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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebnomy npeamety «XUMMUS» cocTaBiena Ha OCHOBaHUH

- lN'ocynapcTBeHHOTO 00pa30BaTENIBHOTO CTAaHIApTa OCHOBHOrO 0O0IIero oOpa3oBaHus,
YTBEP)KICHHOTO TpHKa3oM MunHucTepcTBa obOpa3zoBanus u Hayku Jlonernkoit Hapomnoit
Pecniy6muku ot 30.03.2022r. Ne21-HII (nanee — 'OC OOO)

- [IpumepHO#t OCHOBHOIT 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs
(ITOOIT 00O, yrBepxkacHHOW TpHKazoM MuHHCTEpCTBa OOpa3oBaHMs W Hayku JloHerkoi
Haponnoit Pecry6smuku ot 18.07.2022r. Ne586.

CormacHO cBOEMYy Ha3HAuY€HHIO pabouas MporpaMma SIBISETCS OPUEHTUPOM JUIs
COCTaBJIeHUS] pabOYMX AaBTOPCKUX HpOrpaMM: OHa JA€T MpeACTaBlIE€HUE O UENsX, oOumein
CTpaTeruu OOyueHHsI, BOCIIUTAHUS U PA3BUTUSL OOYJAIOIIUXCS CPEACTBAMU yUeOHOTO MpeaMeTa
«XuUMHSI»; YCTaHABIMBAaeT O00s3aTeIbHOE MPEAMETHOE COJAEpIKaHMe, IMpeaycMaTpuBaeT
pacmpesielieHde ero o KiaccaM U CTPYKTypUpOBaHHE €ro Mo pasfenaM U TeMaM Kypca,
orpezieisieT KOJIMYECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTUKH COAEpkKaHUs; Na&T MPUMEPHOE
pacopeneneHue y4eOHbIX 4YacoB IO TEMAaTHUECKHM paslieliaM Kypca M pPEKOMEHIYEeMYIO
(mIpUMepHYI0)  TOCIENOBATENbHOCTh WX HM3Y4EHHS C  Y46TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM Yy4eOHOro TMpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyarolmuxcs; oOInpeleiseT BO3MOXKHOCTH IpeIMeTa JJis peanu3aluu TpeOoBaHMM K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelIbHOI MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
o0OpasoBaHusl, a Tak)Ke TPEOOBAHMM K pe3ybTaTaM OOyYCHHS XMMHUHU Ha YPOBHE 1IeJIeH N3yUeHUs
MpeaIMeTa W OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOW NEATEIBHOCTH / y4EOHBIX JEHCTBHMA
YUEHHUKa 10 OCBOCHMIO Y4EOHOTO COAEpKaHUS.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA
«XHUMMUS»

Bxnag yueOGHoro mpeamera  «XUMHS» B JOCTH)KCHHE LeJIEl  OCHOBHOTO
o0mrero oopa3oBanus 0OYCIOBIEH BO MHOTOM 3HaAU€HHEM XUMHUYECKOW HAyKu B
IMO3HAaHHUHU 3aKOHOB IMMPUPOJLI, B pa3BUTUH NPOU3BOJUTCIBHBIX CHJIT O6H1€CTBa Hn CO31aHuHU
HOBOM 0a3bl MaTEPHALHON KYIBTYPBHI.

XUMHUA KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK pPaclpOCTpaHWIa CBOE BIMSHHUE HA
BCe OO0JaCTH 4YEJOBEUYECKOTO CYIIEeCTBOBAHUS, 3aJajlia HOBOE BHUJEHHE MHpa, CTala
HCOTBHEMIICMBIM KOMITIOHCHTOM MHpOBOﬁ KYJIbTYPHI, HGO6XOI[I/IMBIM YCJIOBHUEM KHU3HHU 06mecma:
3HaHUE XUMHH CIY)KUT OCHOBOM [uisi (OpMHpOBAaHUS MHMPOBO33PEHMS HYEJOBEKa, €ro
MPEeICTAaBICHU O MaTepuadbHOM €JMHCTBE MHpPA; BAXKHYIO pOJIb HUrparoT (Gopmupyembie
XUMUEH MPEJICTABIICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTUHA U 00 DBOJIIOIIMH BEIIECTB B MPUPO/IC;
COBpEMEHHAsi XUMHs HalpaBieHa Ha pelleHHe TII00aNbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHS
YeJIOBeUeCTBAa — CBHIPhEBOM, HJHEPTETHUYECKOW, MHINEBOM M IKOJOTHYECKON OE€301acHOCTH,
po0JieM 31paBOOXPaHCHUS.

YCII0OBUAX BO3PACTAOIICTO 3HAYUCHUA XHWMHUHU B JKU3HU O6H.I€CTB3 CYIIECCTBECHHO
MOBBICHJIACH POJIb XUMUYECKOT0 00pa3oBaHus. B TutaHe coluanu3aniy OHO SIBJISICTCS OJJHUM U3
yCI0BUN (POPMHUPOBAHUS MHTEIUIEKTA IMYHOCTU M TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY 4YEJIOBEKY XHMHYECKHE 3HAHHUSA HEOOXOJUMBI ISl TMPUOOPETCHUS
OOIIEKYIBTYPHOTO YPOBHS, MMO3BOJISIFOIIETO YBEPEHHO TPYAHUTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOM KHM3HM OOLIeCTBA, IUII OCO3HAHUS BAXKHOCTH Pa3yMHOTO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO M 3J0OPOBbIO IPYrUX, K OKpPY>KAIOLIEH MPUPOIHOI cpene, A
TPAaMOTHOT'O TIOBEJICHUS MPU UCIIOJIb30BAaHUH PA3TMYHBIX MAaTEPUATIOB U XUMHUYECKUX BEIICCTB B
ITOBCCAHEBHOM JKM3HH.

XuMHYEeCKOe 00pa3oBaHWE B OCHOBHOMW IIIKOJIC SIBJIIETCS 0a30BBIM II0 OTHOIICHHUIO K
cUcTeMe 00IIero XMMHUYECKoro oopasoBaHus. [103ToMy Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO



peanu3yeT MpHCYyIIHe OO0IIeMy XHMHUYECKOMY OOpa30BaHUIO KIIIOUEBBIE ILEHHOCTH, KOTOPHIC
OTpakaloT TOCYJapCTBEHHbIE, OOINECTBEHHbIE M WHIUWBUIYyaJbHbIE TMOTPEOHOCTU. IDTUM
OTpesieNiieTCsl CYUTHOCTh O0IIel CTpaTeruu O0y4YeHHs, BOCIIUTAHUS U Pa3BUTUS 00Y4arOIIUXCS
cpelcTBaMU y4eOHOTro npeameTa « XUMHUS».

Nzyuyenune npenmera: 1) crmocoOCTBYET peanu3aniil BO3MOKHOCTEH JIJIs CAaMOPa3BUTHS U
(hopMUpOBaHUS KYIbTYpPbl JUYHOCTH, €€ 00IIel U (yHKIIMOHAIBHONH TPaMOTHOCTH; 2) BHOCHUT
BKJaJ B ()OPMHPOBAHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH IMOJIPOCTKOB, HABHIKOB HX
CaMOCTOSITENIbHOM y4eOHOM e TeIbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEIOBATENLCKUX YMEHUH,
HEOOXOAMMBIX KakK B ITOBCEIHEBHOM >KU3HH, TaK M B NPOPECCHOHATBHON NEATENbHOCTH; 3)
3HAKOMMT CO CHEIU(PHUKON HAyYHOr'O MBILUICHHS, 3aKJIaJbIBA€T OCHOBBI 1[€JIOCTHOIO B3IJIsa Ha
€IMHCTBO TMPUPOJBI U 4YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTaloM B (OPMUPOBAHUU
€CTECTBEHHO-HayYHOW TPaMOTHOCTH  TOAPOCTKOB; 4) cmocoOCTBYeT  (OPMHPOBAHUIO
LIEHHOCTHOTO OTHOLIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIAJl B 9KOJIOTMYECKOE 00pa30BaHNE MIKOJILHUKOB.

Ha3Bannble HampaBineHus B OOy4eHHUM XUMHMHA OOECIEUMBAIOTCS  CHEIH(pUKOI
COJIEpKaHUs MpPEeaMeTa, KOTOPBIA SABISIETCS IE€JArOrMYECKH aJalTUPOBAHHBIM OTPAaKEHHUEM
6a30B0il HAYKH XMMUU HA ONPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc XMMuUM OCHOBHOH IIKOJIBI OPUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIUMHCS OCHOB
HEOPraHMYECKOW XWMUU M HEKOTOPBIX TOHATUH W CBEICHHH 00 OTIENBHBIX OO0BEKTaX
OPraHU4YeCKOU XUMHH.

CrpykTypa copepkanus npeaMera chopMUpoBaHa HA OCHOBE CHCTEMHOT'0 TI0JIX0/1a K €T0
n3ydyeHuro. ColepKaHUE CKJIQAbIBACTCS W3 CUCTEMBI IOHATUH O XUMHUYECKOM DJJIEMEHTE M
BEIIECTBE M CHUCTEMBbl MOHATUH O XUMHUECKOW peakiuu. OOe 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIMITY MOCIEA0BATEIBHOIO Pa3BUTUS 3HAHUNA HA OCHOBE TEOPETHUECKHUX
NPEACTABICHUN pa3HOrO YpPOBHSA: AaTOMHO-MOJIEKYJSIPDHOTO YYE€HHMS KaK OCHOBBI BCErO
ecTecTBO3HaHMs, ypoBHs llepumonnueckoro 3axona /.M. MeHneneeBa kak OCHOBHOIO 3aKOHA
XUMUH, YUYCHUS
CTPOCHUHU aTOMa M XMMHUYECKOH CBSA3M, NMPEICTaBICHUN 00 3JIEKTPOTUTHYECKON IHUCCOLUAINH
BEILIECTB B pacTBOpax. TeopeTHUeCKHe 3HAHMSA PacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BHBAIOTCA IOCIEAOBATENFHO OT OJAHOTO YPOBHS K
JIPYroMmy, BBIIONHAS (QYHKIMM OOBSCHEHHS W NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS H
BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHUS U MOJIYYEHHUS] U3Y4aeMbIX BELIECTB.

Takas opraHuzanus CoOJEp>KaHUs Kypca CIOCOOCTBYET MPECTABICHUIO XMMHYECKOMN
COCTaBJISIIOIIEN HAy4YHOW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOM mnpupoasl. Tem cambim
obecrieunBaeTCsl BO3MOXKHOCTh (DOPMUPOBAHHS Y OOYYAIOIIMXCS IIEHHOCTHOTO OTHOIICHUS K
HAay4yHOMY 3HAHHUIO M METOJaM IO3HaHHS B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOCHHE
COJIepKaHUs Kypca NPOUCXOAWUT C IPUBICYECHUEM 3HAHUN M3 paHee M3YyYEHHBIX KYpPCOB:
«Okpyxaromuii Mup», «buonorus. 5 — 7 knaces» u «®Puznka. 7 Kmacey.

HEJN N3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMUS»

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH IpH peanu3anuu 00pazoBaTENIbHBIX
¢byHkuuit npenMera «XHWMHS» TPATUIMOHHO OTHOCAT (OPMHPOBAHME 3HAHUH OCHOB
XMMHUYECKON HayKH KaK 00JIacTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUYECKON AESITEIbHOCTH
4eJIoBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajada IpeIMeTa COCTOUT B
(OpMHUPOBAHUN CHCTEMBl XUMHUUYECKHUX 3HAHUM — BaKHEMIIMX (PaKTOB, MOHATHHA, 3aKOHOB H
TEOPETUYECKUX MOJ0XKEHUH, TOCTYMHBIX 000OIIEHUII MUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HayKH, 3HaHUI O HAayYHBIX METOJAaX M3YyYEHHUS BEIIECTB U XMMHMUYECKHX PEAaKLUi, a TaKXKe B
(OpMHPOBAHUU U PA3BUTUU YMEHHUN M CLIOCOOOB JIEATEIBLHOCTH, CBS3aHHBIX C IJIAHUPOBAHHEM,



HaOJIONIEHMEM H  TPOBEICHHEM XHUMHYECKOTO HSKCHEPHUMEHTa, COOJIOJCHHEM  IIpaBHII
0e30macHOro OOpaIeHus ¢ BEIECTBAMH B TIOBCETHEBHOM KU3HHU.

Hapsiny ¢ 5TuM nenu u3ydeHus npeaMera B IporpaMMe yTOYHEHBI M CKOPPEKTUPOBAHBI C
y4éTOM HOBBIX TIPHOPUTETOB B CHCTEME OCHOBHOTO oOmiero obpa3zoBanus. CerogHs B
o0pa3oBaHUM 0CO00 3HAUYMMOW TPHU3HAETCS HANPABIEHHOCTh OOY4YEHHMS Ha pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, (opMHpoBaHME €€ HHTeIeKTa M o0mel KyapTypbl. OOydeHue
YMEHUIO YYHUTHCS M MPOAOIDKATh CBOE OOpa3OBaHHE CAMOCTOSITENIbHO CTAHOBHTCS OIHON W3
BOXHEUIIMX (PYHKIUI y4eOHBIX IPEIMETOB.

CBSI3U C 3TUM IIPH W3YYEHHUH NIPEIMETa B OCHOBHOM LIKOJIE JOMUHUPYIOIIEE 3HAUCHUE
pUOOpeNN Takne e, KaK:

®m OpMHpOBaHNE WHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOW K caM000pa30BaHUIo,
COTPY/IHUYECTBY, CAMOCTOSITEIbHOMY TNPUHSATHIO DPELICHWH, CIIOCOOHON amanTHpoBaThcs K
OBICTPO MEHSIOIINMCS YCIIOBUSM JKH3HH;

B HampaBJICHHOCTb OOyuYeHHMs Ha CHCTEMAaTH4YeCKoe NPUOOIIEHHE YYalIuXcs K
CaMOCTOSITEIFHOM ~ TTO3HABAaTENbHOM  JESATEIBHOCTH, HAyYHBIM  METOAAaM  IIO3HAHWA,
(hbopMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

B o0cCneUeHNE YCIIOBUM, CIIOCOOCTBYIOIIMX MPHOOPETECHUIO OOYYAIOIIMMUCS OIbITa
pa3HooOpa3HON NEeATETbHOCTH, MO3HAHUSA M CAMOIO3HAHUS, KIIOYEBHIX HABBIKOB (KIIIOYEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE [T PA3IMYHbBIX BHOB JAEATEILHOCTH;

m (opMHpOBaHHE YMEHHH OOBACHATH M OLICHWBATH SIBICHHS OKPYXKAIOLIETO MHUpa Ha
OCHOBAaHHH 3HAHUH M OIBITA, OIYYCHHBIX TPH N3YYCHUHN XHMUH;

m  ¢QopmupoBaHue y oOy4aromuxcsd TyMaHUCTHMYECKUX OTHOILEHWH, I[TOHUMaHUs
LIEHHOCTH XMMHUYECKUX 3HAHUW ISl BBIPAOOTKH 3KOJOTMYECKU LIEIeCO00pa3HOro MOBEJCHUS B
OBITY M TPYIOBOM JEATENBHOCTH B LEISIX COXPAaHEHUS CBOErO 30POBbS M OKpPYKaoLIEH
MIPUPOJIHOM CPEJIbI;

B pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEGHMs OOIEYEIOBEUECKMX LIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY IPOQHIIS U HAIPABICHHOCTH AabHEHIIEro 00yueHHs.

MECTO YYEBHOI'O ITPEJIMETA «XUMMUS» B YHEBHOM

IJIAHE

B cucreme oOmero oOpasoBaHus «XuMus»  TPpU3HAHA  00s3aTEeIIBHBIM

y4eOHBIM MTPEIMETOM, KOTOPBIH BXOJIUT B COCTAB MpeaMeTHOM 00acTu «EcTecTBEHHO-

HAy4YHBIE TIPEIMETBI».

Y4eOHbIM IUIaHOM Ha €€ u3yueHue oTBesieHo 136 y4eOHBIX 4acoB — MO 2 4 B HEJEJIO B 8
n 9 Kjaccax COOTBETCTBEHHO.

Jlns kaxkaoro kiiacca MpeayCMOTPEHO PE3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET ObITh
WCIOJB30BAHO  YYaCTHHKaMH 00pa3oBaTeNbHOTO TMpouecca B HeIsIX  (HOpMUpOBaHUSA
BapHATHBHON COCTABIIIONICH CONEpIKAHUS KOHKPETHOW paboueld mporpammbl. [lpu 3TOoM
oOsi3aTenbHas (MHBApHAHTHAs) YacTh COAEPKAHUSA MpPEAMETa, YCTAHOBIICHHAs NPUMEpPHOU
paboueil mporpamMmoii, U BpeMs, OTBOJMMOE Ha €€ HU3yYeHHUE, JOJDKHBI OBITh COXpPaHEHBI
IIOJIHOCTBIO.

CTPYKTYpe IpUMEpHO paboueii mporpaMmbl HApSAY ¢ HOICHUTETLHON 3aITUCKOM
BBIJICJICHBI CIIEAYIOIINE Pa3Iebl:

B [JIaHUpPYEMbIE pe3yNbTaThl OCBOCHMSI YU€OHOT0 MpeaMeTa «XUMHUSD — TUYHOCTHBIE,

MeTanpeIMeTHbIE, TPEIMETHBIE;



mCoJiepKaHue yd4eOHOro mpeaMeTa «XuMus» 1o rogaM o0ydeHus;

B [IPUMEPHOE TEMAaTH4ECKOE IUIAHHPOBAHHE, B KOTOPOM JCTAIIM3UPOBAHO COIEPIKAHUE
KaKJOW KOHKPETHOW TEMBI, yKa3aHbl KOJIMYECTBO 4YacOB, OTBOJUMBIX Ha €€ H3y4deHHE, U
OCHOBHBIE BHJIbI Y4YEOHOH JESITeNbHOCTH Y4Y€HHKa, (opMHpyemble NpU H3YyYEHUH TEMBI,
IIPUBEAEH NEPEUEHDb JEMOHCTpALMi, BBINOIHAEMBIX YYHUTEIEM, U INEPEUYEHb PEKOMEHIYEMBIX
71a00paTOPHBIX OMBITOB U MPAKTUUECKHUX PaOOT, BBIMOIHIEMBIX YHaIIUMUCS.

COILEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMUSA»
8 KJIACC

IlepBoHaUYaJbHBbIE XUMUYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XMMUM B KM3HM 4ernoBeka. Tema m BemecrtBa. Pusnueckue
CBOMCTBa BelllecTB. ArperaTHoe cocTosiHue BemecT. [IoHATHE 0 MeToAaxX MO3HAHUS B XUMUMU.
Xumusi B cucteMe Hayk. YucTeie BemecTBa U cMecr. CriocoObl pa3eneHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTble u cnoXkHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass ¢opmyna. BaJeHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
macca. MaccoBas 10Ji1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

@u3znyeckrue U XUMUYECKUE SIBICHHUS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMS MacChl BEIIECTB. XUMHUECKrue ypaBHeHuUs. Kinaccudukanus XUMHYECKUX peakinui
(coenuHeHwMs, pa3iIoXKeHHs, 3aMeIleHUs, 0OMEHA).

XUMUYECKUI AKCIIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOU MOCyA0M, c

npaBuUIaMy paboOTHI B 1abopaTopuu U mpuémMamu o0paieHus ¢ J1abopaToOpHbIM

000py/OBaHNEM; U3YUEHHUE U ONUCaHUe (PU3NUECKUX CBOICTB 00pa3IoB

HEOpraHMYeCKUX BEUIeCTB; HaOMroneHue hru3nyeckux (IIaBieHue BOCKa, TasHUE JIbJa,

pacTUpaHue caxapa B CTYIKe, KUTIEHHE U KOHACHCAIHsI BOJbI) U XUMUYECKUX (TOpeHue

CBEUH, IPOKAIMBAHUE MEIHOU MPOBOJIOKH, B3aUMOJCHCTBHE MeJia C KUCIOTON) SIBJICHUH,

HaOJI0/IEHUE U ONTMCaHKe MTPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklui (paznokeHue

caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioskeHUe THIPOKCHIA

meau(Il) mpu HarpeBaHuu, B3aUMOICHCTBUE ele3a ¢ pacTBopoM cou meau(Il));

U3Yy4eHHE CIIOCOOOB pa3/IelIeHUsT CMeCeH (C TTOMOIIIBIO MarHuTa, (pUIbTpOBaHUE,

BBIMIAPUBAHUE, TUCTUILISLUS, XpoMaTorpadus), MpoBeIeHUE OYUCTKU MOBAPEHHON COJIH;

Ha0JII0/IEHUE U ONIMCaHKUE PE3YIbTaTOB IIPOBEACHUS ONbITA, MJUTFOCTPUPYIOLIETO 3aKOH

COXpaHEHMs MACChl; CO3[JaHNe MOeNiel MOJIEKY (IIapOCTEPKHEBBIX).

Bakneine npeacTaBuTeId HEOPraHUYECKHUX BelIeCTB

Boznyx — cMech razoB. CocraB Bozayxa. Kucinopon — 3JI€MEHT M IIPOCTOE BELIECTBO.
Haxoxnenue xucnopoja B mpupoje, Gpu3nyeckue U XUMMHUECKHe CBOMCTBA (peaKiMu TOPSHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMONydeHHUS KUCIOpoJa B JabopaTopuu U
npoMeblnieHHOCTH. KpyroBopot kucinopoaa B mpuposae. O30H — auioTponHas MoauduKaius
KHCJIOPO/A.

TernoBoit 3pdexT XUMHUYECKON peakluu, TEPMOXHMUYECKHE YpaBHEHHs, 3K30- H
SHAOTEPMHUUYECKUE peakiuuu. TOIUIMBO: Yrojib M MeETaH. 3arpsA3HEHUE BO3[yXa, YCHIICHHE
MapHUKOBOTO 3 (deKTa, pazpylieHrne 030HOBOTO CIIOsI.

Bomopon — »simeMmeHT M mpocTtoe BemecTBo. HaxoskneHue Bomopoxa B IIpUpOIE,
(du3nUecKre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MoTyYeHust. KHCIOTHI 1 couu.

KonunuectBo BEILIECTBA. Monb.  Monspnas Macca. 3akoH  ABorajipo.
ModsipHbIid 006EM Ta30B. Pacu€Thl M0 XUMHUECKUM YpaBHEHHSIM.

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopel. HaceimieHHble U
HEHACHILIEHHBIE PAaCTBOPLL. Pacmeopumocms sewecme 6 600e.’® MaccoBast 10Js BEIIECTBA B
pactBope. Xumudeckue cBoncTBa BOJbl. OcHOBaHMS. Pojib pacTBOPOB B MPUPOJE U B JKU3HU



yenoBeka. KpyroBopot BoJbl B MpHUpOE. 3arpsA3HEHUE MNPHUPOAHBIX BOoJ. OxpaHa M OYMCTKa
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmueckux coenuHennid. Oxcuawl. Knaccudukanus OKCHIOB:
cosieoOpa3yrolire (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromne. Homenkinatypa
OKCHJIOB (MEXIyHapoiHasi M TpuBHajbHas). OU3NUECKHE U XUMHUYECKHE CBOICTBA OKCHUJIOB.
[Tonydyenune okCcHIOB.

OcnoBanmst.  Knaccudukanus OCHOBAaHMI: meJIo4yd M HEPACTBOPUMBIE




KypcuBoM 0003Ha4eH ydueOHBI MaTepual, KOTOPbI U3y4aeTcs, HO

HE BBIHOCHUTCSI HA IPOMEKYTOUYHYIO U HTOTOBYIO

aTTecTanuio.ocHoBanus. HomeHkiarypa OCHOBaHMI
(MexxayHapoHas U TpUBHAJIbHAS ).

Du3NYECKUEe U XMMUYECKHE CBOMCTBAa OCHOBaHUH. [lonydyeHre ocHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. Homenkiiatypa KuciaoT (MeKayHapogHas
TpuBHasbHas ). DU3MUecKUe U XUMUYECKUe CBOMCTBA KUCIOT. P aktuBHocTH MeTayioB H. H.
bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa coieid (MexayHapoaHas U TpuBHaJIbHAS ). DU3nueckue

XUMUYECKHEe cBoiicTBa conel. [Tomyuenue coneit.

['eneTnueckas CBsI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUNA. XUMUYECKUI

SKCHEPUMEHT: KAYECTBEHHOE OIPEEICHUE COAEPKAHMS
KHCIIOpO/ia B BO3/1yXe; MOIy4eHHe, coOupaHue, paclio3HaBaHUE U U3yYeHHE CBOWCTB KHCIOPO/a;
HaOJIOJIcHWE B3aWMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM H YCJIOBHS BO3HUKHOBEHUS W
MpeKpalieHuss TopeHus: (MmoXkapa); O3HAKOMJICHHE C oOpa3llaMH OKCHJIOB M OIMCAaHHE UX
CBOMCTB; TOJIyu€HHE, COOMpaHue, paclio3HaBaHWE M U3YYCHHE CBOMCTB BOAOpojaa (TOpeHHE);
B3auMo/ieiicTBUE Bomopoaa ¢ okcuaom menu(Il) (Bo3MOKHO HCTIONB30BaHUE BUACOMATEPUATIOB);
HaOmo/ieHne 00paslloB  BEIIECTB KOJMYECTBOM | MoIb; HCCleoBaHHE OCOOEHHOCTE!
pacTBOpPEHUs] BEIIECTB C pPaA3IMYHOM pPACTBOPUMOCTBIO; MPUTOTOBIEHHWE pAaCTBOPOB C
onpeaeaEHHON MacCOBOM JJ0JIe paCTBOPEHHOIO BEIIECTBA; B3AMMOAECHCTBHE BOJbI C METAILIAMH
(HaTpueM U KajnplueM) (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUAJIOB); OIpEIEICHHE
pacTBOpPOB KHUCJIOT U IIEJNIOYe ¢ TOMOIIbI0 HWHIUKATOPOB; MCCJIEIOBAHUE OOpa3IoB
HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB; HAOMIOACHIEC N3MEHEHUS OKPACKH MHIUKATOPOB
B pacTBOpax KHUCIOT W IIenoYell; u3ydyeHue BzaumopeictBus okcuaa meau(ll) ¢ pactBopom
CEepPHOM KHUCJOTHI, KUCIOT C METAJJIAMHU, PEaKUUK HEUTpaIU3alluy; MOJy4YEeHUE HEPaCTBOPUMBIX
OCHOBaHWH, BBITECHEHHE OJHOTO MeTajlla JpPYyrdM U3 pacTBoOpa COJIM, PCIICHUE
SKCTIEPUMEHTAIBHBIX 33724 10 TeMe «BakHeH e KjIacchl HEOPTaHUYECKUX COSTUHEHUN.

[Mepuoauuecknii 3axon u [lepnonnueckas cucreMa XuMHYeCKHX

jemenToB JI. . MenpaesieeBa. CTpoeHune aToOMOB.

XumMn4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakun [lepBbie

TIOTIBITKU KIACCH(PUKAIIUN XUMUIECKUX JIeMEHTOB. [loHsATHE O
TPYIIax CXOAHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAUIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). DIIEMEHTBI, KOTOPbIE 00pa3ytoT aM()OTEPHBIE OKCUIBI U THIPOKCHIBI.

[lepunonnueckuii 3akoH. [lepuonnueckas cucteMa XMUMUYECKUX 3JIEMEHTOB

. N. Menneneesa. Kopotkoneproanas v jnmuHHONIEproiHas ¢hopmbl [leproandeckoit CUCTEMBI
xumuueckux syemeHToB JI. M. MenneneeBa. Ilepuonst m rpynmbl. PU3HYECKH CMBICTT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.
Ctpoenne atomoB. CocTtaB atoMHbIX snep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
ob6onouek aromMoB mepBeiXx 20 xmmudeckux d3yemeHToB Ilepmommueckoit cucrtemsr JI. U.
MenpeneeBa. XapakTepUCTUKa XUMUYECKOTO 3JIEMEHTA MO €ro nojoxxkeHuto B Ilepuonndeckoi
cucteme 1. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAINIMYECKUX
Y HEMETAJUVIMYECKUX CBOMCTB IO rpynnaMm U nepuogaMm. 3HadeHue [lepmoanueckoro 3akoHa U
[lepnonnueckoil CUCTEMbl XMMUYECKHMX 3JEMEHTOB IJIsl pa3BUTUS Hayku W npaktuku. . W.
MeunaeneeB — yu4€HbIN U IPaXKJaHUH.

Xumuueckass — CBsi3b.  KoBalleHTHas (momsipHass W HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAs CBS3b.

Crenenn OKHUCIICHUS. OKHCIUTETEHO-BOCCTAHOBUTEIILHBIE peaKIuu.



[porecchl okuCIeHUs] 1 BOcCTaHOBICHHS. OKUCIUTENN U BOCCTAHOBHUTEIIH.

XUMHUUECKUH HKCHEPUMEHT: H3y4eHHE OOpa3llOB BEIIECTB METAIUIOB M HEMETAIUIOB;
B3aMMOJICHCTBHE TUAPOKCHIIA IIMHKA C PACTBOPAMH KUCJIOT W IIEJIOYEH; MPOBEJCHUE OIBITOB,
WLUTIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIui (TOpeHue, peakiuu
pa3oKeHUs, COCTUHEHHS ).

MexnpeamMeTHble CBA3U

Peanu3arust MeXnpeIMETHBIX CBA3EH MpU U3yYSeHUH XUMUU B 8 KIIACCEe OCYIIECTBISETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK U TOHSITH,
ABJIIIOIIUXCA CUCTCMHBIMU U OTACJIBHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOI'O IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBbIC IOHSATHUS: HAYYHBIM (aKT, THIOTE3a, TEOpHs, 3aKOH,
aHAJIM3, CUHTE3, KIACCU(PUKAIUS, IEPUOTUIHOCTh, HAOTIOICHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE,
U3MEPCHUEC, MOJCIIb, SIBJICHUC.

®u3uka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIbI,
pPaZMOaKTHBHOCTb, MOJIEKYJa, OSJEKTPUYECKUN 3apsis, BEMIECTBO, TEJNO, O0BEM, arperatHoe
COCTOAHUE BEUIECTBaA, ras, (1)I/I3I/I‘-ICCKI/I€ BCJIMYHHBI, CAVMHUIBI U3MCPCHUA, KOCMOC, IUIAHCTHI,
3B€3151, ComHIie.

Buonorus: porocunres, neixanue, ouocdepa.

I'eorpadusa: armocepa, ruapochepa, MuHepanbl, TOpHbIE MOPOJbI, IOJE3HbIE
HCKOIIaeMbl€e, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMH4YeCKas peakuust

Ilepuogmueckuit 3akoH. Ilepuommueckas cucrema xumuyeckux daemeHTtoB JI. U
MenpeneeBa. CrpoeHne aTroMoOB. 3aKOHOMEPHOCTM B M3MEHEHMM CBOWCTB XUMHUYECKHX
9JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KaIKsl, KAJIBLUA U UX COCIUHCHUM

COOTBETCTBHUH C IOJIOKEHHEM 3J1eMEeHTOB B Ilepuoanueckoil cucremMe U CTpoeHHEM
ux aromMoB. CTpoeHHe BEIIeCTBA: BUJIbI XUMUUECKON CBSA3H. THUIBI KPUCTAIUTMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJIMYECKOW PEIIETKM M BHUAA XUMUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB (MEXIyHapoaHas U
TpUBHAJIbHAS ). XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIUXCSI
Pa3IUYHbBIM KJIaccaM HEOPraHUMUYECKUX COEAMHEHUN, TEHETUYECKas CBSA3b HEOPraHMUECKUX
BEILECTB.

Knaccudukanys xuMuyecKux peakiuil Mo pa3audHbIM IpU3HAKaM (110 YUCILY U COCTaBy
yYacTBYIOIIMX B pEAKIUH BEUIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTereHei
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO0 OOPAaTHMOCTH, IO YYacTHIO KaTajam3aropa). JK30- H
SHAOTEPMHUUYECKUE PEAKIIH, TEPMOXUMHUECKUE YPaBHEHUS.

[Tonarue o ckopoct XxumMuueckoi peakuuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakiusax. [IoHATHE O TOMOTreHHBIX W TE€TEPOreHHBIX peakuusx. [lowamue o
Xumuueckom pasnogecuu. Dakmopwvl, GIUAOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NOJI0JCEHUE XUMUYECKO20 PABHOBECUAL.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKIMU, DJIEKTPOHHBIM OamaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENBHON  peakiuu. (CoOCTaBiICHHE YPAaBHEHMH  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIM C UCIIOJIb30BAHMEM METO/Ia AIEKTPOHHOI0 OajaHca.

Teopust MEKTPOIUTHUECKON TUCCOLMALMN. DJIEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pPA3JIMYHBIMU BHUJAMU XHUMHYECKOW CBS3H.
Crenenp aucconuanuu. CUIbHbIE U CJIa0bIe 3JEKTPOIUTHI.



Peakiun noHHOro oOMeHa. YcIoBUS NPOTEKAHUs PEeaKIMi MOHHOIO OOMEHa, MOJIHbIE U
COKpalll€HHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOWCTBa KUCIIOT, OCHOBaHMH U cojeil B cBeTe
NPEICTABICHUH 00 3JIEKTPOJUTHUECKOM nucconuanuu. KadecTBeHHbIE pEaKLMU Ha HOHBI.
Ilonamue o eudponuse coneti.

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX DPEUIETOK
HEOPTaHWYECKHUX BEIIECTB — METAIJIOB M HEMETAIUIOB (Tpadura M anMasa), CIOKHBIX BEIIECTB
(xopuga HATpHsl); HCCIEAOBAaHUE 3aBHCHMOCTH CKOPOCTH XHMHYECKOW pEaKIud OT
BO3CHCTBUS Pa3IUYHBIX (PAKTOPOB; MCCIEIOBAHUE AIIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILECTB,
mporiecca  JUCCOIMALMM  KUCIIOT, INeJdo4ed W cojel  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEpPHAIIOB); MPOBEACHUE OMNBITOB, WIIIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHHUs PEaKIHi
HOHHOro obmeHa (oOpa3oBaHME OcajKa, BbACICHHE Tra3a, OOpa30BaHME BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKLUi (TOpeHue, peakluu
pa3ioKeHUs, COEAWHEHHS); pAclo3HaBaHWE HEOPTraHMYECKHUX BEMIECTB C  IOMOUIBIO
KayeCTBEHHBIX PEAKIMi HAa HOHBI; PEIICHNE SKCIIEPUMEHTABHBIX 3a/1a4.

HemeTaninbl U X coeTUHEHUS

OOmas xapakrtepucTuka ranoreHoB. OcOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHn okucieHus. CtpoeHue W (U3MUECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJIOTCHOB.
XuUMHUYECKUe CBOICTBA Ha MpUMeEpe XJIopa (B3aMMOIEHCTBHE
MeTaJUlaM{, HeMeTajulaMH, Mesnodamu). XiopoBogopoa. CoiisiHas KHUCIIOTa, XUMHYECKHUE
CBOWCTBa, MOJyuyeHHe, MpuMeHeHue. [leficTBIe XJI0pa U XJIOPOBOAOPOA Ha OPraHU3M YeJlOBeKa.
Baxxaelime XJI0pHIbl U UX HAXOXKAECHUE B IPUPO/IE.

OO0wras xapakrepucTika 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIEC CTETICHU OKUCIICHUSI.

CrpoeHrie W (U3MUECKHE CBOWCTBA TMPOCTBHIX BEIIECTB — KHUCIOPOIAa H  CEpBI
AnnoTtponHbsle MOAM(UKALIMN KUCIOPOJa U cepbl. XUMHUUECKHEe CBOWCTBa cepbl. CepoBOOpO/I,
CTpoeHue, GU3NYecKue U XUMHUYecKre cBOMCTBAa. OKCHIBI Cepbl KaK MPEeACTaBUTEIN KUCIOTHBIX
okcunoB. CepHasi KuCIOTa, (PU3MYECKHE M XMMUYECKHE CBOMCTBA (OOIIME KaK MPEICTaBHTEIS
KJ1acca KHCJIOT U crienududeckue). XuMUUECKUe peakliny, JIKale B OCHOBE IPOMBIIIIIEHHOTO
croco0a mosyyeHuss cepHoil kucioTsl. [Ipumenenune. Conu cepHOM KHCIOTHI, KaueCTBEHHas
peakmus Ha cynabdaTr-uoH. HaxoxneHue cepbl W €€ coequHEHUN B TMpUpoJe. XHUMHYECKOE
3arps3HEHUE OKpY’KaloIleld Cpelabl COeIMHEHMSAMHU Ccepbl (KHCIOTHBIE OXIM, 3arps3HEHHe
BO3]1yXa U BOJOEMOB), CIIOCOOBI €0 MPEeA0TBPAIICHUSI.

OO01ras xapakTepucTHKa 3JeMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHBIC CTETIEHU OKUCIICHHUS.

A30T, pactpocTpaHeHHEe B MPHPOJE, (prU3ndecKre u XuMHIecKkue cBoiictea. Kpyrosopor
a3oTa B TIpHpoje. AMMHAK, €ro (u3MuecKkue M XUMHUYECKHE CBOICTBA, IOJIyuYeHHE U
npuMeHenne. Conmu aMMOHMA, MX (U3MYECKHE M XUMHMUYECKHE CBOICTBA, MpPHUMEHEHHE.
KauecTBeHHas peakiyst Ha MOHBI aMMOHMs. A30THas KUCIIOTa, €€ IMOJydeHue, (pusnueckue u
XUMUYECKHE CBOWCTBa (0OOIIME Kak TMIPEJACTaBUTENS Kiacca KHUCIOT W CHenudUyuecKue).
Hcnonp30BaHue HUTPATOB M COJIEH aMMOHHMS B KayeCTBE MHHEPAIBHBIX YIOOpPEHUIA.
XUMHUECKOE 3arps3HEHUE OKPYKAIOLIeH cpelabl COCOMHEHUSMH a30Ta (KUCIIOTHBIC MOXKIH,
3arps3HEHUE BO3yXa, HOYBBI U BOJOEMOB).

®ocdop, amnorponssie Moaupukanuu pocdopa, GuU3NYECKUE U XUMUYECKUE CBOWCTBA.
Oxcun pocdopa (V) u hochopHnas kuciora, Gpuznyeckue U XUMUYECKHUE CBOMCTBA, MOTYYECHHUE.
HcnonwszoBanue ¢pocdaToB B KaueCcTBE MUHEPATIbHBIX YA0OPEHUH.

O61mas xapaktepucTrka 3eMeHToB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.



Yraepos, amnoTpornHble MOAM(UKAIUK, PAacpOCTpaHeHHE B MpHUpoAe, (U3NYECKUue U
XHUMHYeCcKHe cBOMCTBa. AncopOuus. Kpyrosopor yriepoga B mpupoae. OKcuabl yriepoaa, ux
¢usznueckue M XMMHYECKHE CBOWCTBA, JEHCTBHE HA JKUBbIE OpPraHU3MBbl, MOJIYYCHHE U
MpUMEHEeHHEe. DKOJIOTMYeCKHue MpoOieMbl, CBsA3aHHbIE ¢ okcuaom yriepona (IV); rumoresa
r7100aIbHOTO MOTEIJICHNUSI KIMMaTa; MapHUKOBBIA A QeKT. YTonbpHas KUCIOTa U e€ COJU, UX
¢bu3nueckue U XUMUYECKHE CBOMCTBA, MOJydeHUE U mpuMeHeHue. KadecTBeHHas peakiius Ha
kapOoHat-uoHbl. Mcmone3oBanue KkapOOHATOB B OBITY, MEIUIMHE, IPOMBIIUICHHOCTH H
CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTUHEHHSIX yriaepoiaa
(MeTaH, 3TaH, STWIEH, alleTWIEH, 3TAaHOJ, IJIMIIEPUH, YKCyCHas Kuciora). Mx cocmas u
xumuyeckoe cmpoenue. IloHsTHE O OMONOrMYECKM BaXKHBIX BEIIECTBAX: JXHMpax, Oenkax,
yriaeBoJlax — W MX POJM B JKU3HM 4YeloBeKa. MamepuanvHoe eOUHCMBO OpP2aHUYECKUX U
Heop2aHu4yecKux coeOuHeHU.

Kpemuuii, ero Qusnueckue W XUMHUYECKHE CBOWCTBA, IOJNy4eHHE M NpPUMEHEHHE.
Coenunenus kpemHuss B mpupoge. OOmme mnpeacraBieHus o0 oxcuzae kpemuus (IV) u
KpeMHHMEBOH kuciote. CHIMKAThI, UX HMCIOJIb30BaHUE B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH.
Baoicuetiwiue cmpoumenvhvle mamepuansl: Kepamuka, cmekio, yemeHm, OemoH, xHene300emon.
IIpobaembl 6e30nacH020 UCNONB308AHUSL CIIPOUMETLHBIX MAMEPUATLIO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKUN HKCIIEPUMEHT: H3yuyeHHEe 00paslloB HEOPraHMYECKHX BEIECTB, CBOWMCTB
COJITHOM KHUCIJIOTBI; TNPOBEIEHHUE KAYECTBEHHBIX pEaKUWi Ha XJIOPHUI-MOHbI M HAOJIIOJeHHE
MPU3HAKOB MX TMPOTEKaHUs; OIBITHI, OTpakarouie (U3MUeckrue M XUMUYECKUE CBOMCTBA
TJIOTEHOB U UX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHWE BHUJIEOMATEPUANIOB); 03HAKOMJIEHHE C
o0pa3aMu XJI0pUa0B (TaJOreHUI0B); O3HAKOMIICHHE C 0Opa3naMu cepbl U €€ COCTUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPHUAJIOB); HAOJIOJEHUE Ipoliecca OOYTJIMBaHMUS caxapa
oA JAeWcTBUEM KOHIICHTPUPOBAHHOM CEPHON KHUCIOTHI; HM3y4yeHHE XHMHUYECKHX CBOWCTB
pa30aBiIeHHON CEpHONM KHUCIIOTHL, MPOBEACHHE KAYECTBEHHOM peakluu Ha CcyiabpaT-HOH U
HaOmo/leHne TpHU3HaKa e€ MPOTEKaHMs; O3HAaKOMJIEHHE C (M3MYECKUMHU CBONCTBAMH a30Ta,
¢dochopa m ux coeauHEeHUH (BO3MOXXHO WCIOIB30BAaHUE BHICOMATEPHAIIOB), OOpa3namu
a30THBIX M (OchOpHBIX YHOOpEeHMI; MONydyeHHe, COOMpaHHe, paclo3HaBaHME U H3y4YCHHE
CBOMCTB aMMMaKa; MPOBEJICHHUE KAYECTBEHHBIX PEaKIMi Ha WOH aMMOHHS U (docdaT-uoH U
W3Yy4YeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI
C MeJIbI0
(BO3MOKHO MCHOJIb30BaHUE BUECOMATEPHAIIOB); U3YUEHHE MOJIEIEeH KPUCTAIUIMUECKUX PEIIETOK
anmasa, rpadura, QpynaepeHa; 03HaKOMIIEHUE C MPOIIECCOM aJcOPOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa; MojlyueHue, coOupaHue, pacro3HaBaHue
U U3y4EHHE CBOMICTB YIJIEKHUCIIOrO Ia3a; MPOBEJIECHUE KAaYeCTBEHHBIX peaklUi Ha KapOoHAT- U
CWIMKAT-MOHBl W HW3Y4YEHHE MPU3HAKOB MX IMPOTEKAHHS; O3HAKOMJIEHHWE C NPOAYKLIHEH
CUJIMKATHOM MPOMBIIUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad 1no teme «BaxnHeihmue
HEMETaJJIbl U UX COEIUHEHUS.

MeTtaynbl M X cOeTUHEHHUS

OO0mass XapakTepuCTHKa XMMHMYECKHUX OJJIEMEHTOB — METa/lIOB Ha OCHOBaHUHM HX
nojoxxeHus B [lepuoandeckoi cucreme xumuueckux sneMeHToB J{. . MenaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTamnuyeckass CBsi3b M MeTaJUIM4yecKas KpHCTauInyecKas
peméTka. DNEeKTPOXUMUYECKUA psAll HampshkeHUH MeTaiuioB. Dusnmyeckne M XUMUYECKHE
cBoiicTBa MeTayuioB. O01IMe crocoObl monydyeHus MetauioB. [IoHsATHE 0 KOPpO3MM METaJlIOoB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U POMBIIIJICHHOCTH.

[[lenounsle MeTamibl: monoxkeHue B [leprogudeckoll crucTeMe XUMUYECKHX JJIEMEHTOB
. . Menpeneesa; CTpOCHHE X aTOMOB; HaXOXkJeHUE B pupoae. Puznyeckue U XUMHUECKHE



cBOiicTBa (Ha mpumepe HATpus U Kanust). OKCUAbl U TUAPOKCUABI HAaTpus U Kanus. [Ilpumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUI.

[[{esrouHO3eMENBHBIE METAJUIBI MAarHvil M Kajaplui: noJiokeHue B llepnogmueckont
cucremMe xumuyeckux 3iemeHToB JI. M. MeHnaeneeBa; CTpOEHME MX aTOMOB; HaXxOXIECHUE B
npupozae. Ouznyueckne U XUMUYECKUE CBOMCTBA MAarHWs M Kaiblusd. BakHedme coeauHEHUs
KaJblus (OKCHJI, TUIPOKCH, coIr). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTPaHEHUS.

Antomunuii: nonoxkenue B [lepuoguueckoil cucteme xumudeckux siemeHtoB JI. .
Menpeneesa; CTpoeHUE aToMa; HaxokJaeHue B npupoje. dusnueckne U XUMUUYECKUE CBOWCTBA
anoMuHus. AM(QOTEpHbIE CBONCTBA OKCUAA U THIPOKCH]IA AITFOMUHMSL.

Kenezo: mnonoxenne B Ilepronnueckod cucreme XumMu4eckux osiementoB [, .
MenpeneeBa; cTpoeHUE aTOMa; HaXxoXkJeHue B npupoje. Ousnueckre U XMMHUYECKHE CBOMCTBA
xene3a. Okcunpl, runpokcunbl u conu skenesa (II) m xenmesza (III), ux cocra, cBoiicTBa U
MIOJTy4EHHE.

XVUMUYECKUN 3KCHEPUMEHT: O3HAaKOMIJIEHHE C oOpa3laMd METAaJUIOB U CIUIABOB, HUX
¢u3NYecKUMH  CBOMCTBaMH; HW3y4YCHHE pE3yJAbTaTOB KOPPO3UHM METAIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHJIA KATBIUS U HATPUS
C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI;
mporecca TOpeHHs jKelle3a B KHUCIOpoAe (BO3MOXHO HCIONb30BAHUE BHAEOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHUsI KaU€CTBEHHBIX PEAKIMil HA MOHBI (MarHus, KaJbLys, aTIOMUHUS, [INHKA,
xkenesa(ll) u xenesa(lll), memu(Il)); naOmromenne u oOmucaHUE TMPOIIECCOB OKPAITUBAHMS
IUIaMEHM MOHAMU HATpHsl, Kajdus W KaJblus (BO3MOXHO MCIIOJIb30BAHHME BHUAEOMATEPUAJIOB);
uccienoBaHue aM(pOTEPHBIX CBONCTB THAPOKCHIA AFOMUHUS W THIPOKCHUIA IMHKA, PEIICHHE
SKCHEPUMEHTAIBHBIX 3324 110 TeMe «BakHele MeTaibl U X COSAUHEHUS».

XuMHS H OKpPY:KalOLas cpeaa

Hosble matepuansl U TexHOJOrMU. BeliecTBa M Marepuaibl B MOBCEJHEBHOM >KM3HU
4yeJloBeKa. XUMHS U 3/10pOBbe. bezonacHoe MCroab30BaHUE BEIIECTB M XUMUYECKUX PEaKIUi B
ObiTy. IlepBas moOMOIIb MPH XUMHUYECKUX OXKOTax W OTpaBieHHUSX. OCHOBBI 3KOJOTHYECKOM
rpaMOTHOCTH. XHUMHYECKOE 3arpsi3HEHUE OKpyKarolell cpeasl (mpenenbHas AOMycTUMAast
koHneHTpanus BeuiecTB — [1JIK). Ponb xumMun B pereHnn 5K0I0rHuecKux mpoodem.

[TpupoiHbIE UCTOYHUKH YTIEBOJOPOAOB (yroib, MPUPOAHBIN Ta3, HE(PTh), MPOITYKTHI UX
nepepadboTKH, UX POJIb B OBITY U MPOMBIILJIEHHOCTH.

XUMHYECKUN OKCIIEPUMEHT: H3y4YeHHE O0O0pas3loB MaTepHalioB (CTEKJIO, CIUIABbBI
METaJJIOB, MMOJIMMEPHBIE MAaTEPHUAIIBI).

MexnpeamMeTHble CBA3U

Peanuzaiust MeXIpeIMETHBIX CBSA3EH MPU M3YyYEHUU XUMUU B 9 KJlacce OCYIECTBIISIETCS
4yepe3 WCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK U TOHATHIA,
SIBJISIFOLLIMXCS] CHCTEMHBIMU JIJI1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIE TOHSATHS: HAaydHBIH (DakT, THUIIOTE3a, 3aKOH, TEOpus,
aHaJu3, CHHTE3, KIacCU(pHUKAIHS, TIEPUOJUIYHOCTh, HAOII0ICHHE, SKCTIEPUMEHT, MOJICIINPOBAaHUE,
W3MEpEHUE, MOJIENb, IBJICHNE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOTHSI, MATCPHAIIBL.

®duzuka: Marepusi, aTroM, O3JEKTPOH, NIPOTOH, HEHUTPOH, HOH, HYKIWJI, H30TOIIbI,
paauMOaKTUBHOCTb, MOJIEKYJA, JJICKTPUUECKUN 3aps], MPOBOJHUKH, IOJIYINPOBOJIHUKH,
JURJIEKTPUKHY, (POTOJIEMEHT, BEILIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHME BElIecTBa, Ias,
pacTBOp, PacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEIIETKa, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€MHULIbI U3MEPEHUS, KOCMUUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: dotocunTes, apixaHue, 6mocdepa, SKOCUCTEMA, MUHEPATbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHTBI, TUTATEJIbHbIE BELLIECTBA.



'eorpadus: armocdepa, rumpochepa, MuHEpanbl, TOPHbIE TOPOJBI, TOJE3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUS

YUEBHOI'O IPEJIMETA «XUMUWSI»

HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

M3ydyeHre XUMUU B OCHOBHOW IIKOJE HAMpPaBICHO Ha JOCTH)KEHHE OOYyYaromIUMUCS
JUYHOCTHBIX, METANPEIMETHBIX U MPEJIMETHBIX Pe3yIbTaTOB OCBOCHHUS YUeOHOTO MpeIMeTa.

JINYHOCTHBIE peE3yJabTaThbl
JIM4YHOCTHEIE PE3yiibTaTbl OCBOCHUA NPOTpaMMbl OCHOBHOI'O O6H.I€FO O6pa3OBaHI/IH

JIOCTUTAIOTCS B X0/1€ 00y4eHMs XUMHMU B €IMHCTBE Y4eOHOM M BOCIMTATENILHOU JESATEIbHOCTH
Opranuzanuy B COOTBETCTBUM C TPAaJMLUOHHBIMH POCCUMCKUMH COLMOKYJIBTYPHBIMH U
JyXOBHO-HPAaBCTBEHHBIMHM 1LIEHHOCTSIMHM, HPUHATBIMH B OOILIECTBE NpPaBWIAMU M HOpPMaMH
MOBEJICHUsI M CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CAMOPA3BUTUS U  COLMAIU3ALIU
o0ydJaronmxcs.
JInaHOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UHCJIE B YACTH:
IIaTpuoTHYeCcKOro BOCIUTAHUSA
1) LIEHHOCTHOrO OTHOLICHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HacJIeIUI0, TOHUMaHUs 3HAaYEHUs] XUMUYECKOU HAyK1
JKU3HH COBPEMEHHOTO OOIecTBa, CIOCOOHOCTH BIIANETh JOCTOBEpPHOM HHPOpMANHEH O
NEPENOBbIX  JOCTHKEHUSAX M OTKPBITHAX  MHPOBOM M OTEYECTBEHHOHM  XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOicTBE MHpa U 00LIECTBA;
I'paxxiaHCcKOro BOCIMTAHUSA
IPEJICTaBICHNS O COLIMAIBHBIX HOPMaxX U MpaBUiIaX MEXJINYHOCTHBIX OTHOIIEHUN
B KOJUICKTHMBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, y4yeOHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKON U JPYTrUX BHJIAX AEATEIBHOCTH; TOTOBHOCTU K pPa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTH IPU BBIOJHEHUU Y4e€OHBIX, MO3HABATENIbHBIX 3a]a4, BBIIOJIHEHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMIMOIIOMOIIM B TIpOILIECCE ATOH YYEOHOH IesTETBbHOCTH; TOTOBHOCTH OIIGHHUBATh CBOE
MIOBEJICHUE U TIOCTYNKH CBOMX TOBapMILEH C MO3MLHMKM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI IOCJIEICTBUI MOCTYIIKOB;
ILleHHOCTH HAYYHOIO IO3HAHUA
MHPOBO33PEHUYECKUX TMPEICTAaBICHUM O BEIIECTBE M XHUMHUYECKOW peaKIMH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH U COCTABISAIOIIMX OCHOBY JUIS
MOHMMAHMs  CYHUIHOCTM HAy4yHOM KapTHUHBI MHpa; MpEACTaBICHU 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3AUMOCBA3SIX U€JIOBEKa C MPUPOJHON Cpelol, O posu
XMMHH B [TI03HAHUU 3TUX 3aKOHOMEPHOCTEH;
NIO3HABATEJIbHBIX MOTUBOB, HAIIPABJICHHBIX HAa IIOJyYEHUE HOBBIX 3HaHHWM IO
XMMHUH, HEOOXOMMBIX JJIs1 00bSICHEHHSI HAOII0AaeMbIX TPOLIECCOB U SIBIICHU;
NI03HABATENIBbHOW, MH()OPMAIMOHHOW M YUTATENBbCKOH KYNBTYphl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITENIFHOW pPa0OThI € Yy4YeOHBIMH TEKCTaMH, CIIPaBOYHON JUTEpaTypOi,
JOCTYITHBIMU TEXHUYECKHUMHU CPECTBAMU UH(POPMALIMOHHBIX TEXHOJIOTUH;



UHTEpeca K 00y4eHHIO U O3HAHUIO, JIF0003HATEbHOCTH, TOTOBHOCTH
CIIOCOOHOCTM K €aMOOOpPa30BaHMIO, TPOEKTHOM U HCCIIEOBATENIbCKOW JESITeIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAlpaBIEHHOCTH U YPOBHS 00yUYeHMs B AaJIbHEHUIIEM;

®opMHpOBaHUs KYJbTYPbI 310POBbS

OCO3HAHUS LICHHOCTH XU3HM, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 310pOBBIO,
YCTAaHOBKM Ha 3J0pOBBI 00pa3 JKU3HU, OCO3HAHMS TOCIEACTBUH W HENPUATUS BPEAHBIX
NpUBbIUEK (YHNOTpEOJIEHUS aJKOTroJisi, HApKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COOIOIEHUS
IpaBuUa OE30MaCHOCTH MpH OOpaIleHUH C XMMHUYECKHMH BEIIECTBAaMH B OBITY M pPeanbHOM
KHU3HU;

TpyaoBoro BocnuTaHus

HMHTEpeca K MPaKTUYECKOMY M3YUEHHIO Mpodeccuil ¥ Tpylaa pas3iudHOIo poja,
YBaXEHUE K TPYAy M pe3yJbTaraM TPYAOBOM JEIATEIBHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUsT MPEIMETHBIX 3HAaHUM 10 XUMHM, OCO3HAHHOTO BBIOOpAa HHIUBUAYAIbHOU
TPAaeKTOPUH MPOAODKEHHST 00pa30BaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K
XMMHHM, OOIIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEH; ycHemHoi mnpodeccrnoHaIbHON
NESTETbHOCTH M Pa3BUTUS  HEOOXOIUMBIX YMEHMH; TOTOBHOCTH aJalTHpPOBATBCS B
npodeccuoHaIbHON Cpese;

JIKOJIOrH4eCKOro BOCIINTAHUS

9KOJIOTMUYECKH 11€JIECO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE KAaK UCTOYHHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, IIOHUMAHHUs IIEHHOCTH 3/I0pOBOTO M O6e30macHoro odpasa
KHU3HH, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (HU3MUECKOMY U ICUXUYECKOMY
3]I0pPOBbIO, OCO3HAHMS IIEHHOCTH COOJIOJICHHS MpaBWiI O0€30MacCHOTO MOBEACHHS HpH padoTte ¢
BEILECTBAMHU, a TAK)KE B CUTYaLUX, YTPOKAIOUINX 3I0POBBIO U )KU3HU JIIOJEH;

CHOCOOHOCTH MPHUMEHATh 3HAHUS, NOJIydaeMble IMPH HU3YYCHUM XUMHH, IS
pelmeHuss 3aaad, CBSI3aHHBIX C OKPYXKAIIIEW INPUPOJHOM CPEIOW, IIOBBIIICHUS YPOBHS
9KOJIOTMUECKON KYJIbTYPbl, OCO3HAHHS IJIO0QJIBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOIeM U
IIyT€H UX PELICHUS IOCPEICTBOM METO 0B XUMHUH;

HKOJIOTUYECKOIO MBIIUICHHMS], YMEHUSI PYKOBOJICTBOBATHCS UM B ITIO3HABATEIILHOM,
KOMMYHHKAaTUBHOM M COLIMAJIBHOM IIPAKTHUKE.

MertanpeameTHbie pe3yJIbTaThI
COCTaBE METAIPEIMETHBIX PE3yJbTaTOB BBIIEISAIOT 3HAYUMBIE AJI (POPMHUPOBAHMS
MHUPOBO33pEHHUS OOIEHAYYHbIe MOHATHUS (3aKOH, TEOpHsl, NPUHIMI, TUIOoTe3a, (QaKT, cucTeMma,
IpoIecc, 3KCIEPUMEHT U [p.), KOTOPbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEeIMETax U MO3BOJIIOT HA OCHOBE 3HAHUM U3 3THX NPeAMETOB (POPMHUPOBATH MPEICTABICHUE O
LEJIOCTHOW Hay4YHOU KapTUHE

MHpa, u YHHUBEpPCAJIbHbIE yueOHbIe NeNCcTBUS

(mo3HaBaTeNbHBIC,KOMMYHUKATUBHBIE, PETYISATUBHBIE), KOTOPble 00€CIeUnBaOT
(hopMHpOBaHNE TOTOBHOCTU K CAMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYLIECTBICHUIO Y4eOHOM
JEATENBHOCTH.

MeTtanpeaMeTHbIe pPe3yJbTaThl OCBOCHHS O00pa30BaTEBbHON MPOTpamMMbl 10 XUMHU
0Tpa>1<a10T OBJIAACHUC YHI/IBepcaJ'II)HI)IMI/I ITIO3HAaBATCJIIbHBIMU I[Gf/iCTBPISIMI/I, B TOM YHUCJIC:
ba3oBbIMH JIOTHUECKUMM JeHCTBUSIMHU
YMCHI/IGM HUCITIOJIB30BAaTh HpI/IéMBI JIOTHYCCKOI'O MBIIIJICHUS HpI/I OCBOCHUHN 3HaHHfII
pacKpbpIBaThb CMBICT XHUMHUYECKHX TOHSATHUH (BBIIEIATH WX XapaKTepHbIe TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBSA3b C IPYTUMHU MOHATUSMHU), UCIIOIH30BATh MOHATHS A1 00BICHEHUS
OTJICNIbHBIX (DAKTOB W SIBJICHWH; BHIOMpPATh OCHOBAaHUS W KPUTEPHUH I KiaccupuKamuu
XMMHMUYECKHUX BEIIECTB M XUMUYECKUX PEAKIMI; yCTaHABJIMBATH MPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U



MeXy 00BEKTaMH U3YYEHUs; CTPOUTH JIOTMUYECKUE PAaCCYKIEHHs (MHAYKTHBHBIE, 1E€AYKTUBHBIE,
10 QHAJIOTUH); JIeJIaTh BHIBOJIbI U 3aKIIOUEHMS;

YMEHUEM TPUMEHATh B IpoLEecce [O3HaHWs MOHATHA (IPEeAMETHbIE U
METanpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENM, MCHOJIb3yEMblE B  XUMHH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XMMHU MOJCIbHBIC NPEJCTABICHUS — XUMHUECKUIH
3HaK (CHMBOJI 3JIeMEHTa), XUMHuecKkass (opMmyia U ypaBHEHHE XHMHUECKOM peakuuu — MpU
peleHnH yueOHO-TT03HABATEIbHbIX 33/1a4; ¢ Y4ETOM 3THX MOJIEIbHBIX MPEACTaBICHUN BBISBIATH
U XapaKTepu30BaTh CYLIECTBEHHbIE NPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XMMHYECKHX peakluil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIECJCTBEHHBIE CBSI3U U
MPOTUBOPEYMS B M3y4aeMBIX IpoLeccax M SBJICHUSX; MpeiuiaraTb KPUTEPUU ISl BBISBICHUS
3TUX 3aKOHOMEPHOCTEHN U MPOTUBOPEUMIl; CAMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus yueOHou
3ajaun (CpaBHMBATh HECKOJIBKO BAapHAHTOB pELICHMs, BBHIOMpaTh Haubojiee MOAXOMSALINHA C
Y4ETOM CaMOCTOSITEIbHO BBIIEICHHBIX KPUTEPHEB);

Ba3oBbIMH HCCI€10BATEIBLCKUMH JCHCTBUSAMHU

YMEHHUEM HCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTa
MO3HAHUSA, a TaKXKe B KayeCTBE OCHOBBI i1 (OPMHUPOBAHMSA THUIIOTE3bl IO IPOBEPKE
MIPABUIIBHOCTH BBICKAa3bIBAEMBIX CY)KJCHHIA;

npuoOpeTeHre OombITa M0 IUIAHWPOBAHHMIO, OPraHM3allUd M  HPOBEICHUIO
YUEHHYECKUX HKCIIEPUMEHTOB: yMEHHME HaOII0AaTh 3a XOJOM IIPOLEcca, CAMOCTOATEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (opMysinpoBaTh OOOOINEHUS M BBIBOJBI IO pe3yibTaTaM
IIPOBEIEHHOTO OIBITA, UCCIIEOBAHNS, COCTABIATh OTYET

MIPOJIEJIaHHOM pabdoTe;
Pa6oroii ¢ nunopmanueit
5) YMEHUEM BBIOUPATH, aHAJIN3UPOBATh U UHTEpPIpPETHPOBATH
UH(QOPMALIMIO PA3TUYHBIX BUJIOB U ()OPM MPEACTABICHUS, [TOJy4aeMyl0 U3 pa3HbIX
MCTOYHHUKOB (Hay4HO-TIONYJIsipHAast INTEPATypa XUMUYECKOTO COAEPKAaHUs, CIIPAaBOYHBIE
nocoOusi, pecypcel IHTepHETa); KpUTUYECKU OLIEHUBATh IPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OpMALIHIO;

YMEHUEM NPUMEHATh pa3ivyHble METOAbl U 3alpochl NMpPU MOUCKE U OTOOpe
nHPOPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMUMBIX JJIsI BBINOJHEHHS YYEOHBIX H
MI03HABATENbHBIX 3a/1a4 ONpPEAEIEHHOr0 THIA; IPUOOPETEHHE OMbITa B 001aCTH UCIOIB30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHMH,  OBJAZ€HHE  KYJIbTYpOoH  aKTHBHOTO
WCIIOJIb30BAaHUSl Pa3JIMYHBIX IIOMCKOBBIX CHCTEM; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO
¢dopmy mnpeacTaBieHHs HHPOPMALMU M WIUIIOCTPUPOBATh pELIaeMble 3aJadl HECIIOKHBIMU
cXeMaMH, AuarpaMMamu, ApyruMu opMamu rpaduku U ©X KOMOMHALIUSAMU;

YMEHUEM HUCHOJb30BaTh M  aHAJIM3UPOBATh B  Ipolecce ydyeOHOH u
HCCIIEIOBATENILCKOM AEATeNbHOCTH HH(OPMAIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEJIBCKOIO
XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOAHOU Cpebl;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMU /IeiiCTBUSIMH

YMEHHUEM 3aJlaBaTh BOMPOCHI (B XOJ€ IUAJIOTa W/WIM AMCKYCCHU) IO CYIIECTBY
o0cyxnaeMoii TeMbl, (OPMYIHPOBATH CBOM TMPEIJIOKECHUS OTHOCHTEIBHO BBITOTHEHUS
MPEITIOKEHHOM 3a/1a4H;

IpUOOpEeTEeHUE ONbITa MPE3CHTALMU PEe3YJIbTaTOB BBIINOJHEHUS XUMHUYECKOTO
JKcTiepuMeHTa (J1a00paTOPHOTrO OIMbITA, JTAOOpPATOPHON PabOTHI MO MCCIICIOBAHUIO CBOWCTB
BEIIIECTB, yUeOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IIO3HABATEIILHOW U
HCCJIEeIOBATEeNIbCKON NIeATEIbHOCTH NMPHU PEUIeHHHM BO3HUKAIOIIMX IMPOOJEeM Ha OCHOBE Yyuéra
OoOLIMX HMHTEPECOB M COrJacOBAaHMUA MO3ULIUNA (0OCYXIEHUs, OOMEH MHEHHUSIMH, «MO3TOBbIE



LITYpMbD», KOOPAMHALMS COBMECTHBIX JIEMCTBUH, ONpe/ieIeHne KPUTEPUEB 110 OLIEHKE KauecTBa
BBITIOJTHEHHOHW PabOTHI | JIp.);
YHuBepcaabHbIMHU PeryJsiITHBHBIMH /1€ CTBUSIMH

YMEHUEM CaMOCTOSTENBHO OIpPENesITh LEIH JEATEIbHOCTH, IUIAHUPOBATb,
OCYILECTBIISATh, KOHTPOJIIMPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO AESTEIBHOCTD,
BbIOUpaTh Haunbosiee 3()PeKTHBHBIE CMOCOOBI pEIIeHHs Y4eOHBIX W TMO3HABATENBHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTUPOBATH INPEIJIOKECHHBIM aJIrOPUTM ACUCTBUH IIPU
BBINIOJIHEHUM 33JaHUN € Y4ETOM IOJIy4EHUS HOBBIX 3HAaHMH 00 HU3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKLUAX; OLIEHUBATh COOTBETCTBUE MOIYUEHHOTO pPe3yJIbTaTa 3asBICHHOM LIEH;

YMEHHUEM HCIOIB30BATh U AaHATM3HPOBATH KOHTEKCTHI, TIPeJIaraeMbie

YCJIOBUU 331aHUH.

IIpenmeTHBIE pe3yJIbTATHI
COCTaBe MPEIMETHBIX PE3yJbTATOB IO OCBOCHHIO OO0S3aTEIBHOTO COACpPIKAHUS,

YCTAHOBJICHHOTO JIaHHOW TPUMEpHOW paboueil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
oOydaroluMuUCsl Hay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI JAeWcTBUM, crnenuduueckue s
MpeIMeTHON obnmacTh «XUMHUSA», BUIBI ACATEIBHOCTH MO TOIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAIHNH, IPEOOPA30BAHUIO M TPUMEHEHHIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYAIIUsX.

[TpenMeTHBIC Pe3yabTAThl MPEICTABICHEI 110 TOAAM O0YYESHHS U OTPAKAIOT
c(hOpMUPOBAHHOCTH Y OO YUAIOIINXCSI CICTYIONTUX YMEHUM:

8 KUIACC

PAcKpuleams  CMbICI  OCHOBHBIX XUMHUYECKMX TIOHATHUH: aToM, MOJIEKYIa,
XUMHUYECKMH 3JIEMEHT, IPOCTOE BEILIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpOJIHAs U
HEOJHOPO/HAs), BaJICHTHOCTh, OTHOCUTEIbHAS AaTOMHAasi U MOJIEKYJSipHasi mMacca, KOJUYECTBO
BEILIECTBAa, MOJIb, MOJISIpHAash Macca, MaccoBasl JOJS XMMHUYECKOTO 3JIEMEHTa B COEAUHEHUH,
MOJIApHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHUE, COIb, 3JEKTPOOTPHUIATENHLHOCTb, CTEIEHb
OKHCJICHUS, XUMHYECKasl peakius, Kiaccuukaius peakiuil: peaklud COSAHMHEHUS, PEaKluu
pasioKeHusl, peakluu 3aMelIeHHs, peakuud OOMEeHa, 5K30- U DHIOTEPMUYECKHE pPEeaKluu;
TEIJIOBOM 2P (HEKT peakiuu; sAPO aToMa, JIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, paanuyc
aToMa, XUMHYECKasi CBsI3b, MOJISIPHAS W HETOJSpHAs KOBAJICHTHAsI CBs3b, HOHHAS CBSI3b, MOH,
KaTHOH, aHWOH, PacCTBOpP, MaccoBasi J0JIsl BEIECTBA (MPOLIEHTHAs: KOHLEHTPalMs) B pacTBOPE;

ULIFOCMPUPOBAmMb B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX MOHATUH (cM. 1. 1)
MIPUMEHATH 3TU MOHATHUS TP OMKUCAHUH BEIIECTB M UX MPEBPAIICHHUII;

UCNONb306aMb XUMUYECKYIO CUMBOJIMKY JJIS COCTABJICHUS (POPMYJI BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUH;

onpeoenams BaJCHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCUHEHUSIX; CTEIICHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIJICKHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJIacCy COeIWHEHUW 1o (opmynaM; BUJ XUMHUYECKOW CBsI3M (KOBAJICHTHAass W HMOHHAs) B
HEOPTaHUUYECKUX COCTUHEHUSX;

packpvieamv  cmuicn  llepuonuueckoro 3akona JI. M. MeHneneesa:
J€EMOHCTPUPOBATh MOHMMAaHUE MEPUOJIMYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB
OoT ux mnojoxeHuss B Ilepuoauyeckoil CUCTEME; 3aKOHOB COXPAaHEHHUS Macchl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIKYJISIPHOTO Yy4Y€HHUsS, 3aKoHa ABOTajipo; onuculéams u
xapakmepuzosams Tadbmuunyo ¢opmy llepronnyeckoit CHUCTEMBbl XUMHYECKHX 3JIEMEHTOB!
pasnuyaTh MOHATHUS «TJlaBHas moArpymmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y,
Majble U OONbIINE TEPUOAB; COOmMHOCUMmb OOO03HAUCHMS, KOTOPHIE HMEIOTCS B TaOJHIle
«llepnonnueckas cucrema xumuueckux osieMeHtoB JI. WM. MeHneneeBa» C YUCIOBBIMU



XapaKTepUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij sjpa, odiiee
YHCJIO 3JIEKTPOHOB U PACIPEECIIEHUE UX T10 3JIEKTPOHHBIM CJI0SIM);

6) kraccuguyuposams XUIMUYECKUE IIEMEHTBI; HEOPraHMUYESCKHE BEIECTBA; XUMUICCKUE

peakuuu (1o YUCITy U COCTAaBY YYaCTBYIOIIUX B PEaKIMHU BEIIECTB, 110 TEILIOBOMY 3 (DEKTY);

xapaxkmepuzoeams  (onucvlgams) OOLIME XUMHUYECKHE CBOICTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, TMOATBEp)KIas ONHCAHWE NpPUMEpaMU MOJCKYISIPHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUi;

NpPO2CHO3UPO6ams CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX KauyeCTBEHHOTO
COCTaBa; BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLECHUI B PA3TUYHBIX YCIOBUSIX;

8bIYUCIAMb OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,;
MacCOBYIO JOJI0 XMMHUYECKOT'0 3JeMEHTa M0 (opMylie COeIMHEHHS; MAaCCOBYIO JIOJIIO BEILECTBA
B PacTBOpE; MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON peaklui;

npuMeHamb OCHOBHBIE OIEpPAllMU MBICIUTENbHON NeATeTbHOCTH — aHaIU3 |
CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEeMAaTU3allNIo0, KJIAcCU(UKAIIMIO, BBISBICHUE MPUYHMHHO-
CJIEJICTBEHHBIX CBSA3€H — JIJIsl U3y4EHUsS] CBOMCTB BEIIECTB M XUMUYECKUX PEAKIINA; €CTeCTBEHHO-
HayyHble METOJbl TO3HAHHWS — HaOJIOIEHHe, H3MEpEeHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasbHBIN ¥ MBICTICHHBIH ),

ciedosamsy TIpaBUIAM TIOJIB30BAHUS XUMHUYECKOW TMOCYI0M M J1ab0opaTOpHBIM
o0opynoBaHueM, a TakkKe TMpaBWiIaM OOpalleHus C BelIeCTBAMU B COOTBETCTBHUH C
WHCTPYKUHUSMU IO BBIIOJIHEHUIO JAOOPATOPHBIX XUMHYECKHX ONBITOB IO IMOJYYEHUIO H
cobupaHnio ra3000pa3HBIX BEMIECTB (BOJOPOJIa M KHCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C
onpeAea€éHHON MacCOBOM JOJIEM PAacTBOPEHHOIO BELIECTBA; IUIAHUPOBATH W MPOBOJHTH
XAMHAYECKHE JKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH W KHCIOT C MOMOIIBIO
WHIUKATOPOB (JaKkMyc, heHondranenH, MeTUIOPaHXK U JIp.).

9 KJIACC

PAcKpbleams CMblC/l OCHOBHBIX XUMHUYECKHX TOHATUM: XUMHUYECKUN DSJIEMEHT,
aTOM, MOJIEKyNla, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTH,
ANEKTPOOTPHUIATEILHOCTh, CTEIEHb OKHUCJICHHS, XUMHUYECKas peaklus, XUMHUYECKas CBs3b,
TEIUIOBOM 3(PPeKT peakiuu, MOJb, MOJISIPHBIA 00BEM, PACTBOP; INEKTPOIUTHI, HEAIEKTPOIUTHI,
JNEKTPONIUTUYECKAsT JTUCCOLMALMS, PEakIUM HOHHOTO OOMeHa, KaTalu3aTtop, XUMHUYECKoe
paBHOBecHe, OOpaTUMbIe ¥ HEOOpaTHUMBIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC
peaklnu, OKMCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAaHOBJICHUE,



aloTponus, aM(pOTepHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUTMUYECKasi),
KpUCTaJIJIMYECKasi pelETKa, KOPpO3Us METAJUIOB, CILJIaBbl; CKOPOCTb XUMHYECKON peakluu,
npenensHo nomyctumas konnentpanus (IT1K) Bemectsa;

ULIIOCMPUPOBamMsb B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUM (CM. 1. 1) 1
MIPUMEHATH 3TU NOHATHUS IIPU ONKUCAHUM BEIIECTB U X IIPEBPALLCHMUII;

UCNONIBb306aMb XUMUYECKYIO CUMBOJIMKY JIJIS1 COCTAaBICHUS (JOPMYIT BEILIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIIU;

onpedenams BAJCHTHOCTh U CTENEHb OKHUCIIEHUS XHMHYECKHUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa; IPHUHAJIEKHOCTh BELIECTB K ONPENCIEHHOMY Kiaccy
COEJMHEHUH 1Mo GopMyliaM; BUJ XUMHUYECKON CBsSI3U (KOBaJEHTHAas, HOHHAs, METALIMYECKAs) B
HEOpPraHMYECKHX COCJIMHEHUSX; 3apsj] MOHAa MO XUMHUYECKOW Qopmyse; xapakTep cpeabl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCIMHEHWH, THUI KPUCTAJUIMYECKOW  PEIIETKH
KOHKPETHOI'O BELIECTBA;

packpvieams  cmoicn  Ilepuogumueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OnuUchleamv U Xapakmepuzoeams TaOIUYHYIO (QopMy
[lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3jiMyaTh MOHATHUS «IJIaBHas MOArpyIa
(A-rpynna)» u «nobounas noarpymnmna (b-rpymnmna)y, manble u OosbLINE MEPUOIBI; COOMHOCUNMD
0003Ha4YeHMsI, KOTOPbIE UMEIOTCSI B IEPUOAMUYECKON TaOJINIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3aps] sapa, oOIIee YUCIIo IEKTPOHOB U
pacrpeieNieHue UX 110 3JIEKTPOHHBIM CIIOSIM); 00bACHAMb 00IIHEe 3aKOHOMEPHOCTH
W3MEHEHNU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B IIpeiesiax MajbIX IEPUOOB U IIIaBHBIX
MOATPYII ¢ YYETOM CTPOEHUS UX aTOMOB;

Kiaccuguyupogams ~ XUMUYECKHE OSJEMEHTB; HEOPraHWYeCKHE BEIEeCTBA;
XMMHUUYECKHE peakuu (110 YUCIy U COCTAaBY YYACTBYIOLIUX B PEAKLUHU BEILECTB, 10 TEINIOBOMY
3¢ exTy, 0 U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMHYECKUX dJIEMEHTOB);

xapakmepuzosams  (onucvligams) 0O0IIKME W CHEIU(PUUECKHE XUMHUECKUE
CBOMCTBA MPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPKAAS ONMCAHUE IPUMEPAMU MOJIEKYJIPHBIX U
VMOHHBIX YPaBHEHHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLIUH;

cocmaensims ypaBHEHUS 3JEKTPOJIUTHUECKON AUCCOLMALMU KHUCIIOT, LIEI0UYEH U
coJieH; TOJHbIE M COKpAlll€HHbIE YPAaBHEHUS PEaKUUil MOHHOIO OOMEHA; ypaBHEHUS pEaKLUi,
MOATBEPIK/IAIOIINX CYIIECTBOBAHUE T'€HETUYECKON CBSA3M MEXIy BEIIECTBAMHU pa3IMYHbIX
KJIaCCOB;

PAcKpuleanms CyIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKLIi
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOT'O OajlaHCca 3TUX peaKLIUid;



NPOCHO3UPOBAMs CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS;
BO3MOXXHOCTH MTPOTEKAHHUS XUMUYECKHX TPEBPANICHUN B PA3JIMUHBIX YCIOBHSX;

8bIYUCAAMb OTHOCUTEIIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JOJI0 XMMHYECKOTO 3JieMeHTa 1o ¢GopMylie COECIUHEHHUS; MAacCOBYIO JIOJTIO
BEIIIECTBA B PaCTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKIIvi;

cedosams TpaBUIIaM TI0JI30BAHMSI XUMUYECKOM MOCYI0M U J1aO0opaTOpHBIM
o0opy/noBaHHEM, a Takke IMpaBWiIaM oOOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMH TIO BBITIOJHEHUIO JTa0OpAaTOPHBIX XUMHYECKHX OTBITOB IO TIONXYYCHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKUCIIOTO Ta3a);

npo6oOUMsb PEAKIH, TOITBEPKAAIONINEC KAYeCTBEHHBIH COCTaB Pa3IMYHBIX
BELIECTB: PACllO3HABATh OMBITHBIM IYTEM XJIOpUI- OpoMHA-, HOauA-, KapOoHaT-, docdar-,
CHIIMKAT-, Cyab(aT-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHS M HOHBI W3YYEHHBIX METaJIIOB,
NPUCYTCTBYIONIME B BOIHBIX PACTBOPAX HEOPTAaHWMYECKHUX BEIIECTB;

NpUMeHsAmMb OCHOBHBIE OIEPALMU MBICIUTEILHONW NEATENFHOCTH — aHalu3 U
CHHTE3, CpaBHEHHE, O0OOIICHHME, CHCTEeMAaTH3aIUI0, BBISBICHHE MPUYHMHHO-CIIEICTBEHHBIX
CBSI3eH — JUIsI W3y4YCHHs CBOMCTB BEUIECTB U XMMHUECKUX PEAKIHM; €CTECTBEHHO-HAYYHBIC
METO/bI TIO3HAHUS — HaOJI0JICHUEe, U3MEPEHHE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (peajIbHbIN U
MBICJICHHBIN ).
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