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IHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma 1o XMMUM Ha YpOBHE OCHOBHOT'O O0ILEro 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOW MNpPOrpaMMbl OCHOBHOIO
obmero oOpa3oBanus, npenactaBieHHbIx B @I'OC OOO, a Taxke Ha OCHOBE (eaepasibHON
paboueil mporpaMMbl BOCIIUTAHUSL U C YYETOM KOHLIENLMU IPENoJaBaHusl yueOHOro nmpeamera
«XuMus» B 00pa3oBaTenbHbIX opranusanusx Poccuiickoit eneparun.

[Iporpamma mo xumuu Aa€T MpeAcTaBiIeHUE O LeNsIX, olmieil crparerun oOydyeHus,
BOCIIUTaHUS M pPa3BUTHS OOYy4alOIIMXCS CPEACTBAMU Y4eOHOro IpeaMeTa, YCTaHaBIMBAeT
00s3aTeNIbHOE NIPEIMETHOE COJEpKaHUE, PEeIyCMaTpUBAET paclpeielieHne ero mo kKjiaccam u
CTPYKTYpPUPOBaHHUE 110 pa3zesiaM U TeMaM IIPOrpaMMbl 110 XUMUHU, ONPEIEISAET KOJINYECTBEHHbBIE
U KaueCTBEHHbIE XapaKTEPUCTHKH COJIEPKAHUS, PEKOMEHAYEMYIO IOCIEe0BaTEIbHOCTD
U3YUEHHs] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTrO
IpoLecca, BO3PaCTHBIX 0COOEHHOCTEN 00y4aroIuXcsi, ONpeessieT BO3MOKHOCTH IpeaMeTa Jyis
peanu3anum TpeOOBaHUI K pe3yibTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTebHON MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00I1Iero o0pa3oBaHusl, a TakKe TpeOOBaHUH K pe3yJabTaTaM 00yUeHUs: XUMHUU
Ha YypOBHE LeNeld H3ydeHus IMpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOM
NEeSATENBHOCTH 00Y4aroIIerocst o OCBOEHUIO y4eOHOTO COJIepIKaHuUs.

3HaHue XUMUH CITY’)KUT OCHOBOH 1151 (HOPMUPOBAHUSI MHUPOBO33PEHUS 00yUaroIEerocs, ero
IIpe/ICTaBICHUI 0 MaTepruaIbHOM €AUHCTBE MUPA, BAKHYIO POJIb UTPaAIOT (hOpMUPYEMbIE XUMHUEH
MIPEICTABICHHUS O B3aUMOIIPEBPALLICHUSX YHEPIUU U 00 3BOJIOIMU BELIECTB B MPUPOJE, O MYTIX
pemieHus TH00alIbHBIX MPOOJIEM YCTOMYMBOTLO pPa3BUTUSL UYEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM U HKOJIOrMUECKOl 0€30MacCHOCTH, MPOOIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pean3allii BO3MOKHOCTEH JJIsi CaMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPBI
JIUYHOCTH, €€ o011eil U QyHKIIMOHAIBbHOW IPAMOTHOCTH;

BHOCHUT BKJIaJ] B (HOPMUPOBAHHE MBIIUICHHUS U TBOPUYECKUX CIOCOOHOCTEH 00yuaromuxcs,
HaBbIKOB ~ HMX  CaMOCTOSITEIbHOM  y4eOHOM  JAESTENbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEZIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKU3HH, TaKk U B
poQeCcCUOHATBHON JEATETLHOCTH;

3HAaKOMHUT CO CHEIU(PUKONH HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIsiJa HA E€AMHCTBO MPHUPOABI UM  4YEJIOBEKAa, SBJSAETCS OTBETCTBEHHBIM  ATArloM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYUYHOU I'PAMOTHOCTH 0OYUaIOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K TPHUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 53KOJOIMYECKOE OOpa3oBaHUE
o0ydJaronmxcs.

JlaHHble HampaBiIeHUS B OOY4YEHUH XMMHHU 0O0ECICUMBAIOTCS CHELM(PUKON conepKaHHs
y4eOHOro mpeaMera, KOTOPBIA SIBISIETCS IEAarornyeckd aJanTHUPOBAHHBIM  OTPAKEHHEM
0a30B0il HAyKH XUMUU HA ONPEIEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO 0OIIEro OOpa30BaHMS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aromuMHCs CUCTEMbI NTEPBOHAYATIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHSATUN OPraHUYECKON XUMUU.

CrpykTypa coaep:KaHusi IPOrpaMMbl 10 XUMHM C(HOPMUpPOBaAHA HA OCHOBE CHUCTEMHOTO
nonxona k e€ usydeHuro. Cojep’kaHUE CKIAIbIBAETCS M3 CHUCTEMBbl MOHATUH O XMMHYECKOM
9JIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATHHA O XuUMHYeckod peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO MPUHIUIY IOCJIEJOBATEILHOIO Pa3BUTHUS 3HAHMNA HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBH:

— ATOMHO-MOJIEKYJIIPHOT'O YUY€HHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— Y4EeHHsI O CTPOCHHUH aToMa U XMMHUYECKOH CBS3H;

— TpeICTaBICHHUM 00 JIEKTPOIUTUIECKON TUCCOLMAIIMN BEIIECTB B paCTBOpax.



TeopeTnueckue 3HaHHSA PACCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKM IIOIYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJIHOTO YPOBHS K JIPyromy,
BBINOJIHAS (DYHKLIMU OOBSICHEHUS M IMPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHUS U NIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XUMHHM CHOCOOCTBYET (DOPMHPOBAHUIO TNPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIECH HAYYHOW KapTUHBI MHUpPAa B JIOTHKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOZAAM IO3HAaHMA B Hayke. M3yueHue xumMun
MIPOUCXOJUT C TMPUBJICUYEHUEM 3HAHUH U3 paHEe M3YYEHHBIX YYEOHBIX IPEJIMETOB:
«Okpyxaromuii Mup», «buonorus. 5-7 knaccel» n «®dusmka. 7 Kaacey.

[Tpy u3yyeHUn XUMUU MPOUCXOTUT POPMUPOBAHNE 3HAHUN OCHOB XMMUYECKON HAyKH KakK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIbHOCTH YEIOBEKa U KaK OJITHOTO
13 KOMIIOHEHTOB MHMPOBOW KYJbTYpbl. 3ajada y4eOHOro NpeaMeTa COCTOUT B (hOPMHUPOBAHUU
CHUCTEMbl XUMHMUYECKUX 3HAHUN — BaXKHEWIIMX (DAKTOB, MOHATHUH, 3aKOHOB U TEOPETHUYECKUX
MOJIO)KEHUH, JOCTYNMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
PUOOLIEHUN K HAYYHBIM METOJaM IMO3HAHUS NIPH U3YUYE€HUH BELIECTB U XMMUYECKHX Peaklui, B
(GOopMHUPOBAaHMM M PAa3BUTUU I[I03HABATEJIbHBIX YMEHUH M HMX TMPUMEHEHUU B Yy4eOHO-
[I03HABATEIBHON M yueOHO-UCCIIEeI0BATEIbCKON 1EATEIbHOCTH, OCBOCHUN MPaBUi 0€30IacHOro
oOpallleHus ¢ BeIIeCTBAMU B ITOBCEIHEBHOM JKU3HU.

[lpy u3y4eHMH XUMHMM HAa YpOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs Ba)KHOE 3HAUEHUE
MIPUOOPEN TaKUe LIEH, KakK:

—(OpMHUPOBAHNUE MHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K caM00Opa30BaHUIO,
COTPY/IHUYECTBY, CaMOCTOSATEIBHOMY TMPHUHATHIO DELICHUH, CIIOCOOHON amanTUpoBaThCsi K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

—HANpaBIEHHOCTh OOYYEHHsT Ha CHCTEMAaTHYEeCKOe IPUOOIIEHHE OOydyaromuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABaTEIbHOM  JIEATEIbHOCTH, HAy4yHbIM  METOJaM  I103HAHUf,
(OopMHUPYIOIIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

—o0ecrieueHre YCIOBHM, CHOCOOCTBYIOIIMX NPHOOPETECHHIO OOYYAIOUIMMUCS OIBITa
pazHoOO0pa3HON AESITeNbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIHI), UMEIOLINX YHHUBEPCAIbHOE 3HAUYCHHE /IS pa3IMYHbIX BUOB ACSITEIbHOCTH;

—dopmupoBaHue 00IIeH (YHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATb M OLCHMBAThH SIBJICHUS OKPY)KAIOLIETO MHpa, MCIOJIb3ysl 3HAHUS U
OMBIT, IOJIyYEHHbIE MPU M3YyYEHUU XHUMHUHU, MPUMEHATh MX NPHU pEIICHUU NpodiieM B
MIOBCETHEBHOM JKU3HU U TPYILOBOH 1€ATEIbHOCTH;

—dopMHUpOBaHKE Y 00YYAIOIUXCA TYMAaHUCTUYECKMX OTHOILICHHM, MOHUMAHUS LIEHHOCTH
XUMHUYECKUX 3HaHWM JJi1 BBIPAOOTKM 3KOJOTHYECKH LeJIeco00pa3HOro IMOBEACHUS B OBITY U
TPYAOBOM IEATEIBHOCTH B LEJISIX COXPAHEHMsI CBOETO 370POBbS M OKPYXKAIOIIEW MPUPOIHOU
Cpelibl;

— pa3BUTHE MOTHUBALUH K O0YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMS OOINEYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
po¢ ISl ¥ HATPABJICHHOCTH JAIBHEHUIIIETO 00 yUeHHUS.

OOmree 4nca0 4acoB, OTBEIEHHBIX IS M3YYEHHs XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanwusi, coctaBisieT 136 yacoB: B 8 kiracce — 68 yacoB (2 yaca B Hezleni0), B 9 kiacce — 68
4acoB (2 yaca B HE/EIIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

HepBOHa‘laﬂbele XUMHUYECKHE IMTOHATHUSA



[Ipeamer xumuu. Ponb Xxumum B KM3HU 4elnoBeka. XUMHsS B cucTeMe Hayk. Tema u
BemecTBa. Pu3NUecKre CBOWCTBA BEIIECTB. ArperatHoe cocTosiHue BeriecTB. [loHsTHe O
METO/1aX MO3HAHUS B XUMHH. YHCThIe BelecTBa u cMecu. CriocoObl pa3ieNieHus] CMECEeH.

ATOMBI W MOJIEKYJIbI. XHUMHUYECKHE dJeMEHTbl. CHUMBOJBI XHMHUYECKHX HJIEMEHTOB.
[IpocTble u cioXkHbIe BenlecTBa. ATOMHO-MOJIEKYIISIPHOE YUECHHE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAS aTOMHAsi Macca. OTHOCUTENbHAs MOJIEKYJIIpHas
Macca. MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUMU.

KonunuectBo BemectBa. Monb. MomsipHas macca. B3aumocBsi3p KOIM4eCcTBa, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHHMII BelIecTBa. Pacu€Tel Mo hopmynaM XUMUIECKUX COCTMHEHUM.

@u3znueckue U XUMHUYECKUE ABICHMS. XHMHUYECKas peakiuss U €€ NPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYecKkue ypaBHeHUs. Kiraccupukanms XMMUIECKUX PEaKIIUi
(coenuHeHwMs, pa3IoKEeHUs, 3aMeIleHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiIaMu paboThl B Ta0OpaTOpUM M MpUEMaMu
oOparmeHusi ¢ 1a00OpaTOPHBIM OO0OpPYIOBAaHUEM, M3YUYCHHE U ONMUCAaHWE (DU3NYECKUX CBOMCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, Ha0M0IeHne (PU3nYecKuX (IJIaBICHUE BOCKA, TAsHUE JIbIa,
pacTupaHue caxapa B CTYIKE, KUTIEHWE W KOHJICHCAIUS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MIPOKAJIMBaHUE MEJIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIOTON) sSIBIEHUH, HaOII0IeHHE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWS XMMHUYECKHUX peakuuid (pas3jioKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pasnokenue runpokcuna meau (1) mpu
HarpeBaHWHU, B3aMMOJEHCTBHUE >kene3a ¢ pactBopoMm coimu menu (II), m3ydyenume cmocoboB
paslenieHus CMecei: C MOMOIIBI0 MarHuTa, (UIBTPOBAHHE, BHIIAPUBAHME, AUCTUIUISIINS,
xpoMarorpadusi, TPOBEJACHHE OUYMCTKH TIOBAPCHHOM COJM, HAONIOJEHWE W OIUCAHUe
pe3y/lbTaTOB MPOBEICHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUsS] MacChl, CO3JaHUE
MOJIeJIe MOJIEKYI (IIIapOCTEPKHEBBIX).

Ba:xueiinmue npeacTaBuTe/ M HEOPraHM4eCKNX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3iaemMeHT M MpPOCTOE BEUIECTBO.
Haxoxnenue xucnopoja B npupoae, Guzndeckue U XUMHUECKUE CBOMCTBA (peaKIMu TOPSHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl MOJydeHHUS KUCIOpoJa B JlabopaTopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpuponae. O30H — aIoTpomHass MOAU(PUKALUS
KHCIIOpO/Ia.

TernoBoit 3PQexT XUMHYECKON peaklud, TEePMOXMMHYECKHE YpPAaBHEHUS, JK30- H
SHIOTEPMHUUYECKUE peakiuu. TOIIMBO: yroib W MeETaH. 3arpsA3HEHHE BO3/yXa, YCHJICHUE
MApHUKOBOIO 3P peKTa, pa3pylIeHHe 030HOBOT'O CIIOSL.

Bomopon — »snemenT u mpocTtoe BemecTBO. HaxokmeHuwe Bomopoma B MPUPOJE,
(u3nueckre u XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MotydeHus. KuciaoTer u conu.

MousipHbiii 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopsl. HacellieHHbIE U
HEHACBHIIIICHHBIE PAcTBOPHL. PacTBOPUMOCTH BelIECTB B Boje. MaccoBas J0Jis BeEIIeCTBa B
pactBope. Xumuueckue cBorcTBa BoJbl. OcHOBaHMs. Pojib pacTBOPOB B MPUPOJIE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HeHUE MPUPOAHBIX BOA. OxpaHa W OYHCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coeaumHeHuil. Oxcuapl. Knaccudukamus OKCHIIOB:
coneoOpa3ymoire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHbIe) U HecoleoOpasyromue. HomeHnknarypa
okcu0B. Du3nyeckne U XUMUIECKHE CBOMCTBA OKCHIOB. [lomydeHne okcuaoB.

OcunoBanmst. Krnaccudukanus OCHOBaHMH: INETOYM M HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuil. Pu3nueckue M XUMHUYECKUE CBOMCTBA OCHOBaHUU. [lomyueHwue
OCHOBaHM.

Kucnotel. Knaccugpukanus xucnor. Homenknarypa xucinot. @U3ndyeckue U XUMHUYECKUE
cBoiicTBa KUCHOT. Psan aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.



Comu. Homenknatypa coneil. @u3znueckue U XUMHUecKue cBoicTBa coneil. Ilonyuenue
COJIEH.

['eneTnyeckas cBsi3b MEXK/y KlacCaMU HEOPTraHUYECKUX COCTMHEHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEJIETICHUE COACPkKAHMS KUCIOpoAa B BO3AyXe, MOITYYCHHE, COOMpaHue,
pacro3HaBaHWE M HM3YYCHHUE CBOMCTB KHUCJIOpO/Aa, HAOIIOEHHE B3aMMOJICUCTBHS BEIECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHSI U MPEKpAIICHUs TOpeHUs (Mmokapa), 0O3HAKOMIICHUE C
oOpas3aMu OKCHJIOB U OIMCAaHME HMX CBOWMCTB, MOJIydeHHE, cOoOHMpaHue, paclo3HaBaHUE U
M3Yy4YeHHE CBOMICTB Bojopoja (ropeHue), B3auMojeicTBue Boaopoaa ¢ okcumom menu (II)
(BO3MOXKHO HCTIONIb30BaHUE BUIEOMATEPHAIIOB), HAOIIOJIEHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHne OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM J0JIEW pPacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/slaMd (HATpUEeM U KaibliieM) (BO3MOXXHO HCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB), MCCJIEIOBaHUE OOpPa3IOB HEOPTaHMUECKUX BEIECTB PA3JIUYHBIX KJIACCOB,
HAOJIO/ICHNE M3MEHEHHsS] OKPAcKU HWHIUKATOPOB B PACTBOpPAX KUCJIOT U IIENOYeH, M3ydeHue
B3auMozeicTBus okcuna menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaUlaMH,
peakuuil HeWTpanu3alu, I[OJIYyYeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTaJllIa IPYTHM U3 pacTBOPA COJIH, PEIICHHUE YKCIIEPUMEHTAIIBHBIX 3a7a4 N0 Teme «Baxkueiime
KJIaCChl HEOPraHUYECKUX COCITUHEHUI.

Mepuoguveckuii 3akoH u Ilepuognueckasi cucrema xumMudeckux jiaemenros I, U.
MenpaesieeBa. CtpoeHne aToMOB. XuMHu4eckas ¢Bsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKU KIACCU(DUKAIIMA XUMHUYECKHUX IEeMEHTOB. [IoHATHE O rpynmax CXOIHbIX
9JEMEHTOB (IIEJIOYHBIE U IIEJOYHO3EMENIbHBIE METAJUIbl, TaJIOTeHbl, WHEPTHBIC Ta3bl).
DNeMEHTBI, KOTOPbIe 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepuogumueckuit  3akoH. Ilepuoguueckas cucremMa XHUMHUYECKMX djeMeHTOB /I
N. MenneneeBa. Kopotkonepuoanass u ninuHHONepuonHas (opmbsl [lepuonndeckoil cucTemsl
xumuueckux anemeHToB JI. WM. MenneneeBa. Ilepumoasl u rpynnbl. PU3HYECKH CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromHbix sjaep. M3orombsl. Onextponbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AJeMEHTOB llepruonnyeckoil cucTeMsl
. W. MengeneeBa. XapakTepUCTUKAa XUMHYECKOIO »JJEMEHTa MO €ro IMOJOXEHUIO B
Ilepunonnueckoii cucreme /. M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHSI PaJNyca aTOMOB XMMHYECKUX AJIEMEHTOB, METAJUTMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEpUOAaM.

3nauenne [leproanyeckoro 3akona u lleproandeckoil CUCTEMBI XUMHUECKUX JIEMEHTOB
JUIS pa3BUTUA HayKU U nipakTuku. [[. . Mennenees — y4€HbIN U TpayKJaHUH.

Xumuueckas CBSI3b. KoBasientnas (monspHas u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATEbHOCTh XUMHUECKUX 3JIEMEHTOB. lOHHasI CBS3b.

Crenens okucieHus. OKUCIUTETLHO-BOCCTAHOBHUTEIIbHBIE peakiuu. [Iporeccsl okucieHus
1 BOoCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHrue OO0pa3IoB BEHIECTB METANIOB U HEMETAJIOB, B3aUMOJAEHCTBHE THIPOKCHIA
[IMHKA C PacTBOpPaMU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OMBITOB, WLTIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKINI (TOPEHHE, PEaKIIMU Pa3I0KEHHUs, COSTUHEHHS ).

Meoscnpeomemmnunie ceasu

Peanuzanust MeXIpeaIMETHBIX CBSI3€M MpU U3YUYEHUU XMMUU B 8 KJIACCE OCYILLECTBISAETCS
Yepe3 UCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TMOHATHUH, TaK U TOHATHH,
SIBJISIFOLLIMXCS] CHCTEMHBIMU J1JIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO6mIre ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIH (paKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, KIacCU(pUKaluUs, MEePHUOJUYHOCTh, HAONIOACHHUE, SKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpPEHUE, MOJIEIIb, SIBJICHHE.



Odusuka: Marepus, aTtoM, OJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIbI,
PaIMOaKTHBHOCTh, MOJICKYJIA, JJICKTPHUSCKHH 3apsii, BEIIECTBO, TEJIO, O0BEM, arperatHoe
COCTOSTHUE BEIeCTBA, ra3, (U3NYECKUE BEITUYMHBI, €AUHHIIBI MU3MEPEHHUS, KOCMOC, MIIAHETHI,
3B€3151, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdhepa, MHHEpPaIbl, TOPHBIE TOPOABI, IIOJIE3HBIC
HCKOMaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo U XUMHYeCKas peakuus

Ilepnonnueckun  3akoH. Ilepuogmyeckass cucreMa XHMHYECKMX dJeMeHTOB [l
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHUHU CBOMCTB XHMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX NEPHUOAOB, Kallus, KaJbLUS U HUX COECIUHEHUH B COOTBETCTBUHU C
II0JIOKEHHUEM JIEMEHTOB B [leprnonnyeckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHne BelecTBa: BHJBl XHMHUYECKON CBSI3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKON DPEIIETKM M BHUJA XUMHYECKOU
CBSI3H.

Knaccudukanus um HOMEHKIAaTypa HEOpraHMYECKHX BeUIeCTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJlaccaM HEOPraHMYECKHUX COEIMHEHUM, IeHeTHYecKas
CBSI3b HEOPTaHNYECKUX BEILIECTB.

Knaccudukanus XUMHYECKUX PEaKIHid M0 Pa3IMYHbIM MpU3HAKaM (TI0 YHCIy U COCTaBY
YyYacTBYIOIIMX B pEaKIUH BEUIECTB, IO TEMJIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTeleHeH
OKHCJIEHHS XMMHUYECKUX DJIEMEHTOB, IO OOpaTHMOCTH, MO YYacTUIO KaTaiuzaTtopa). DK30- U
SHAOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMHUYECKUE YPaBHEHUS.

[onsitTne o ckopocTn xuMH4Yeckod peakuuu. [loHsiTHE 00 OOpaTUMBIX M HEOOPATHUMBIX
XMMHUYECKHX peakuusax. [[oHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusax. [lonstue o
karamuse. [loHsTne o0 XxXumuueckoM paBHOBecHH. DaKTOpbI, BIHAIOIINE HAa CKOPOCTh
XMMHYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUHU, JJIEKTPOHHBIA OalaHC OKHUCIUTEIHHO-
BOCCTAaHOBHUTEIBHON peakuuu. CoCTaBlI€HHE YPAaBHEHMH OKHCIUTEIIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCTIOIb30BaHUEM METO/1A AJIEKTPOHHOIO OaJlaHca.

Teopust 2IIEKTPOIUTUUECKON AUCCOLMALMH. DJIEKTPOJIUTBHI U HEDJIEKTPOJIUTHL. KaTnoHsl,
aHUOHBI. MexaHM3M JHCCOLMAllMM BEUIECTB C pPa3IUYHbIMM BHJIAMHU XHMHMYECKOH CBS3H.
Crenenp aucconuanuu. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peaknyu monHoro obMeHa. YcioBUs NPOTEKaHUs PEAKIMI MOHHOIO OOMEHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHHUsS peakuuil. CBOMCTBA KUCIIOT, OCHOBAaHMM M COJEH B CBETE
MPEICTaBICHUH 00 JIIEKTPOIUTHUECKOW nucconuanuu. KadecTBeHHBIE peakiMd Ha HOHBIL.
[lonsiTue o rugponuse comnen.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C MOJEISAMHU KPUCTAUIMYECKHX PEHIETOK HEOPraHMYEeCKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpadura © anMasa), CIOXKHBIX BEHIECTB (XJIOpHUaa HATpHs),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKONM pEaKkUHUU OT BO3JIEHCTBUS pPa3IMYHBIX
(akTOpOB, MCCIEAOBAHUE DJIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCA JUCCOLUAINH
KHUCJIOT, IIejao4ed M cojeil (BO3MOXHO HCIOJb30BaHUE BHEO MAaTEpUAlIOB), MPOBEICHHE
OTBITOB, WUIIOCTPUPYIOIIMX MPHU3HAKU MPOTEKaHWs peakiuil MOHHOro oOmeHa (oOpa3oBaHHE
ocajJika, BbIJENICHHE Tra3a, oOpa3oBaHMWE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUX PUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHe, peaklUuu pa3ioXKeHHs, COCIUHEHMS),
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IIOMOINBIO KAaYECTBEHHBIX pPEaKUUN Ha HOHBI,
pelIeHre HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJibl M MX cOeJUHEHUA



OOmas xapakTepucTuka rajiaoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIC
crenieHd okucieHus. CTpoeHue M (pu3MuecKue CBOMCTBA MPOCTBIX BEIIECTB — TaJOr€HOB.
XUMHUYECKHE CBOWCTBA Ha INpUMEpPE XJopa (B3aUMOACHCTBHE C METAUIAMM, HEMETAJUIAMM,
miesioyamu).  Xsoposogopod. ConsiHas —KHMCIIOTa, XUMHUYECKHE CBOICTBa, MOJy4YeHHE,
npuMeHeHue. JleiicTBre Xiopa 1 XJI0pOBOAOpO/ia HA OPraHu3M 4esloBeKa. BaxuHelue Xmopuiasl
U UX HaXO0XJIEHHUE B IPUPOJIE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYeCKHue CBOWCTBA IMPOCTHIX BELIECTB —
KHUCJIOPOAa U Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMKA KUCIOPOJa U cepbl. XUMHUUECKUE CBOICTBa
ceprel. CepoBopopoj, cTpoeHue, (U3MYEeCKue W XUMHUUYeCKHe cBoMcTBa. OKCHIBI CEphl Kak
NIPEJCTABUTEIN KUCIOTHBIX OKcHI0B. CepHas KUCIOTa, (U3NYECKHEe M XUMHYECKHE CBOICTBa
(obmme Kak NpeacTaBUTENs Kilacca KHUCIOT U creuuduyeckue). XUMHUECKHUE peaKlUu,
JeKallie B OCHOBE IPOMBIIUIEHHOI'O CIIOCO0a MOJy4eHHUs cepHOM KucioTel. [IpumeneHue
cepHol KucioTel. Cou cepHO KUCIOThI, KaueCTBEHHAs peakius Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupone. XHMMHUYECKOE 3arpsA3HEHHE OKpYKAoLEH cpeabl
COEJIMHEHUSIMU Ccepbl (KUCIOTHBIE JOKIU, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mass xapaxkTepuctuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCIeHHsA. A30T, paclpoCTpaHEHHE B IMpHUpoae, (U3UUECKUe MU
XuMHueckue cBoiictBa. Kpyrosopot azora B npupojie. AMMHUaK, ero pU3n4eckue u XUMHYECKHe
CBOWCTBa, MoytyueHue 1 npuMmenenue. Conu aMMOHUS, UX PU3NYECKUe U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHass peakius Ha MOHbI aMMOHUSA. A30THas KHCJIOTa, €€ IOJIydeHHE,
¢usnyeckue M XHMMUYECKHE CBOHCTBa (0OIIMEe Kak MpEeJACTaBUTENs Kilacca KHUCIOT U
cnenuduueckue). Mcnonap3oBaHuE HUTPATOB U COJIEH aMMOHMSI B KauyeCTBE MHUHEPAJIbHBIX
ynoOpeHuil. XuMUYECKoe 3arpsi3HeHHE OKpY’KaloIleld Cpebl COCAMHEHUSIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHHE BO3JyXa, MOYBbI M BOMOEMOB). Docdop, alaoTporHble MOAUPUKALNUN
dochopa, dhuznyeckne u xumuueckue cpoiictsa. Oxcuna docpopa (V) u pochopHnas kuciora,
¢u3znueckue W XMMHYECKHUE CBOICTBa, mosyueHue. lcmonb3zoBanue QocdaroB B kauecTBe
MUHEpaIbHBIX YA00pEHHI.

OO6mas xapakrepucTtuka 3yeMeHToB [VA-rpynmbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHHs. YTJIEepoJ, alJIOTPONHbIE MOIU(BUKAILIMH, PACIPOCTPAHEHUE B
npupoje, puznueckne 1 XuMUIeCKne cBoicTBa. Ancopouus. KpyroBopor yriiepoaa B mpupoze.
Oxcunpl yriaepona, ux (pU3MUYECKUe U XMMUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBI,
MOJyYeHHE W MPUMEHEHHEe. JKOJIIOTHUECKHE MPOoOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a IJ100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN 3(dekt. YronpHas Kuciora u eé
coiiM, UX (U3MYECKHMEe M XMMHUYECKHE CBOMCTBA, MOJy4YeHHE U NpuMeHeHHe. KauecTBeHHas
peakiust Ha  KapOoHaT-MOHBL.  Mcmosb3oBaHue — KapOOHaToB B OBITY, MEJIHIIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO03HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHMSAX yriepona
(MeraH, 9TaH, STWJIEH, AalleTWIEH, O3TaHOJ, TJULEPUH, YyKCycHas kuciota). [Ipuponnsie
UCTOYHUKU YTJIEBOJOPOJOB (yrojib, HPUPOAHBIM Tra3, He(Th), MPOIAYKTHl HUX MepepabOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIICHHOCTH. [IoHSATHE 0 OMOJIOrMYECKH BaXKHBIX BEIIECTBAX:
&KMpax, Oeslkax, YrieBoJaXx — M MX pPOJM B JKU3HM 4YelloBeKa. MarepuaiabHOE €IMHCTBO
OpPraHMYECKUX M HEOPraHMYECKUX COCTUHEHU.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOWMCTBA, MOJIYYEHHE U TPUMEHEHHE.
Coenunenus kpemHusi B npupone. OOmme mnpencraBieHuss o0 okcuge kpemuus (IV) u
KpeMHHEBO kuciore. CUIIMKAThI, UX UCIOJB30BaHKUE B OBITY, B IPOMBILIICHHOCTH. Baxuelme
CTPOUTENFHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, xene300eToH. I[Ipobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KUCIIOTHI, IPOBEICHUE
KAaueCTBEHHBIX peaklUUil Ha XJOPUA-UOHBI M HAOJIO/IEHUE MPU3HAKOB UX MPOTEKaHUs, OIBITHI,



oTpaxkarlue (U3MYECKUe U XUMHUYECKHE CBOMCTBA TajJOT€HOB U MX COCIUHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUCOMATEPHANIOB), O3HAKOMJIEHHE C O0pa3lamMH XJIOPHIOB (TaJOreHH]I0B),
O3HAKOMJICHHE C oOpa3umamMu cepbl U €€ COCAMHEHUSMHU (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEpHAJIOB), HaOMIOJACHUE Tpolecca OOyrauBaHMs  caxapa Toa  JACHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4YEeHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CepHOMU
KHUCJIOTHI, TIPOBEJICHUE KauyeCTBEHHOW peakInH Ha Cylb(aT-MOH M HAOIIOJeHUE MpHU3HAKA €€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAUHEHHI
(BO3MOYKHO MCIIOJIb30BAHKUE BHJI€OMATEPUAoB), o0Opa3laMu a30THBIX U POCchHOPHBIX YAOOPEHUI,
MoJlyueHue, coOupaHue, paclo3HaBaHUE H HW3YYCHHE CBOICTB aMMHaKa, M[POBEACHUE
Ka4eCTBEHHBIX pEaKkuWid Ha HOH aMMOHUsA U (docdar-uoH W U3Yy4YeHHE TPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THON KHUCJIOTHI C MEIbI0 (BO3MOXKHO
WCIIOIb30BaHUE BHUICOMATEPHAIIOB), M3YYEHUE MOJIEICH KPUCTAJUTMUECKUX PEIMIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aJCcOpPOIMM PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHBOTA3a, MOJyYeHNEe, COOUpaHue, paclio3HaBaHUE
U U3yYEHHUE CBOWMCTB YIJIEKHCIIOTO ras3a, MPOBEJCHUE KAYECTBEHHBIX pEeakluii Ha KapOOHAT U
CHUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB HX TMPOTCKAHUSA, O3HAKOMJICHHWE C TPOAYKIHUEH
CUJIMKAaTHOM MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTANbHBIX 3a/ay Mo Teme «Bakuelmme
HEMETAJIIBI U UX COCTUHECHHUSI.

MeTtanibl M UX cOeJUHEHHS

OO6masi xXapakTepUCTUKA XUMHUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU MX
nonoxeHnus B [lepuonanueckoil cucteme xuMuueckux 3neMenToB J{. M. Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTraumMueckasi CBA3b M METALIMYECKas KPHUCTAJTHYECKas
pelmeéTKa. DNEKTPOXUMUYECKUM psAJl HANpsSIKEHUH MeTaioB. DuU3WyecKrue M XUMHUYECKUE
cBoiicTBa MeTayioB. OOuIMe crnocoObl MomydyeHus MeTauioB. [IoHsATHE O KOpPpO3UU METaJlIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBkl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M POMBIIIJIEHHOCTH.

[{enounblie MeTawbl: nonoxeHue B [lepruoanyeckoi cuctemMe XUMHUUYECKUX 351eMeHTOB /1.
W. Menneneesa, CTpoeHHE WX aTOMOB, HaXOXAeHUE B mpupoae. Pu3nueckrue U XUMUYECKUE
CBOIcTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATpHsl U Kamus. [Ipumenenue
IIEJTOYHBIX METAJUIOB U UX COCTMHECHHI.

[llenoyHO3EMENBbHBIE METAJUIBI MAarHuid M KajublLMii: nosiokeHue B llepuonnueckoi
cucreme xumuueckux siemeHToB [[. M. MenaeneeBa, CTpoeHHME HMX aTOMOB, HAaXOXJIECHUE B
npupoje. Gusnyeckue 1 XMMUYECKHE CBOMCTBAa MarHusl M Kajblivsg. BakHeiiue coelnHEHUs
KaJIbIHst (OKCHJT, TUAPOKCHI, CONH). JKECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHUSI.

Amomunuii: mnonoxenne B Ilepmoanueckoil cuctemMe XUMUYECKHX 3ieMeHToB [/l
N. Menneneesa, CTpoeHHME aTOMa, HAaXOXKAEHHE B Ipupoje. PU3NUECKHE U XUMUYECKHE
CBOICcTBa amoMuHUsA. AM(POTEpHBIE CBOMCTBA OKCH/IA M TUAPOKCUAA aTIOMUHUSI.

Kenezo: mnomoxenue B Ilepuogmyeckoid cucTeMe€ XHUMHYECKHX 23yeMeHTOB /I
W. MenneneeBa, CTpoeHHE aTOMa, HaxXxOXAeHHE B mpupoje. Puznueckue U XUMUYECKUE
cBoiicTa xene3a. Oxcuabl, Tuapokcuabl u conu xkenesa (II) u xenesa (II1), ux cocras, cBoiicTBa
U TIOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpasllaMd METaJNIOB M CIUJIaBOB, HMX (DU3MUECKHMMH CBONCTBaMH,
M3y4YeHUE pe3yIbTAaTOB KOPPO3UH METAJJIOB (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHA KalbIUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BHJICOMATEpPHAJIOB), HWCCJICJIOBAaHUE CBOWCTB KECTKOW BOJBI, IMpOIECCAa TOPEHUs djKele3a B
KHCIopose  (BOBMOXKHO — HCIOJB30BAaHHE  BUICOMATEPUANIOB), TMPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil HA MOHBI: MarHus, KaJbllUs, AJIFOMUHUA, IIMHKA, kene3a (II) u xenesa
(III), memau (II), HaGnroAeHME U OMUCAHKME MPOIIECCOB OKPAIIMBAHUS MJIaAMEHU MOHAMHU HATpUS,
KaJIMsI M KaJbIusl (BO3MOXKHO HCIIOJIB30BAaHHE BUEOMATEPHAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IA AJIFOMUHUS U TUIPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/1a4 10
Teme «BakHelme MEeTaJUTbl U UX COEIUHEHHUS.



XuMHuS 4 OKPYKAKIIAA cpeaa

BemectBa 1 mMarepuasibl B MOBCEIHEBHOM XKM3HU desloBeka. be3zomacHoe Mcosib30BaHue
BEIIECTB M XUMMYECKUX peakuuid B ObiTy. I[lepBas momomip NpU XUMHYECKHX OXOrax H
OTpaBJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpY’Karolle cpepl (MpeenbHas 10MycTuMas KOHIEHTpaIHs
Bemects, najnee — [1/1K). Posibp xuMuu B penieHnn 9KOJI0THIECKHUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3LoB MaTepuaioB (CTEKIO, CIJIaBbl METAJUIOB, TOJIMMEPHbIE MaTEpHAIbI).

Meosrcnpeomemmnuwie ceazu

Peasnmszanust MeXIpeIMETHBIX CBSI3€M NPU M3YYEHWH XMMHH B 9 Kiacce OCyIIECTBISAETCS
yepe3 MCIOJb30BaHME KakK OOLIMX eCTeCTBEHHO-HAyYHBIX TMOHATHHM, Tak U MOHATH,
SIBJISIFOIIMXCS] CUCTEMHBIMHU JIJIS1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE OHATHUS: HAY4YHBIN (DaKT, rTUNOTE3a, 3aKOH, TEOPUs, aHAJIH3,
CUHTE3, KJacCU(pUKauus, MNEePUOJUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHUe, MOJIENb, IBJICHNUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTUsl, MATepUAIIBL.

®usuka: Marepusi, aTroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUH 3apsAl, IPOBOJHUKH, IOJYIPOBOJHUKH,
JUDJIEKTPUKHY, (DOTO3JIEMEHT, BEIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCcTBa, Tras,
pacTBOp, PpacTBOPUMOCTb, KpUCTAJUIMYECKas pelETKa, CIUIaBbl, (U3MUECKUE BEIMYHUHBI,
€MHUILIBI U3MEPEHUSI, KOCMUYECKOE ITPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, apixanue, Ouocdepa, KOCHCTEMA, MHUHEpaJbHbIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKpPO3JIEMEHThI, TUTATEJIbHBIE BEIIECTRA.

l'eorpadus: armocdepa, ruapocdepa, MHHEpasbl, TOpPHbIE IOPOJbI, IOJIE3HbIE
HCKOIIaeMbl€, TOIJIMBO, BOJHbIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOT'PAMMBLI 11O XUMHUHNU HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3YNbTaThl OCBOCHHS IPOTPAMMBI OCHOBHOTO OOIIEro 0oOpa3oBaHHSA
JOCTUTAIOTCS B XOZe O0Y4YEHUs! XMMUU B €IMHCTBE YUeOHON M BOCIIUTATENBHOM 1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH POCCUHCKMMM  COLMOKYJIBTYPHBIMM M  JYXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH IOBEACHUS U
CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIN3ALINN O0yUYaIOLIUXCS.

JIMYHOCTHBIE PE3YNIBTaThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMN W paCUIMpPEHHUE OIbITA JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOr0 BOCITUTAHUSL:

LIEHHOCTHOT'O OTHOLIEHMSI K OTE€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HacJeM0, MOHUMAaHMs 3HAYEHHUS XUMHUYECKOW HAyKd B KU3HU COBPEMEHHOT0O OOLIECTBa,
CHOCOOHOCTH BIIa/IETh JOCTOBEpHON MH(pOpMaIueil o mepefoBbIX TOCTUKEHUSX U OTKPBITHUAX
MHpPOBOM M OTEUECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTU B HAyUHBIX 3HAHUSX 00 yCTpOWCTBE
MUpa U 001ECTBa;

2) rpa:kKIaHCKOro BOCIIMTAHUS:

IIPEJCTAaBICHUS O COLMAJIbHBIX HOPMAaX M TPAaBUIAX MEXKJIMYHOCTHBIX OTHOLICHWH B
KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOINECTBEHHO IOJIE3HOH, Yy4eOHO-
HCCIIEI0BATENILCKOM, TBOPUECKON U IPYTUX BUAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOI
COBMECTHOHM JNIESITENFHOCTH TIPU BBIOJHEHUH YYeOHBIX, TIO3HABATEIBHBIX 3aJ1a4, BBIIIOJHEHUU
XMUMHUYECKHX SKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX IPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIM B TIpOLIECCE ITOH Y4eOHOH IesATeTBbHOCTH, TOTOBHOCTH OLIEHHUBATh CBOE



MOBEJICHUE U TOCTYNKH CBOMX TOBapHIIEH C MO3UIUM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCIEACTBUI IIOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33pEHUYECKUE  MPEACTAaBICHUS O  BEHIECTBE U  XUMHYECKOW  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKM U COCTABJIAIOIIME OCHOBY JJIs
MOHWMaHMsT  CYIIHOCTH HAay4yHOW KApTHUHBI MHpa, NpPEACTaBIeHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS NPUPOABI, B3aMMOCBA35IX YEJIOBEKA C IPUPOJHON CpeloH, O posn
XMMUU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHBBI, HAIPABICHHbIE HA IOJYYEHHWE HOBBIX 3HAHUM 10 XUMUH,
HeoOXouMMble il OObSICHEHHs HaOJII0AaeMbIX IPOLECCOB U SBJIEHUH, IO3HABATEJIbHOM,
MH(GOPMAIIMOHHOM M YUTATEIbCKON KYJIBTYpBI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHON PabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHTEPATypOH, JOCTYHMHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K OOy4YEHHI0 W TO3HAHHUIO, JTHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHONW M UCCIIEI0BATEIbCKON EATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJIEHHOCTH U YPOBHsI 00y4YEeHHUsI B lajbHEHNILIEM;

4) hopMupoBaHHS KYJIbTYPBI 3/10POBbA:

OCO3HAHME LIEHHOCTHU JKU3HU, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 370pOBbIO,
YCTAaHOBKM Ha 3I0pOBBI 00pa3 JKU3HU, OCO3HAHHE IIOCJIEACTBUH U HENpPUSATHE BPEIHBIX
MPUBBIYEK (YHNOTPEOJIEHUSI aJIKOroJisl, HAPKOTHUKOB, KYpEHHs), HEOOXOJUMOCTU COOIOIECHUS
npaBui 0€30MacHOCTH IMPH OOpaIleHUM ¢ XUMHMYECKUMM BELIECTBAMU B OBITY M peaslbHOU
KH3HU;

5) TPy/10BOT0 BOCIIUTAHHUS:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO MpodeccHil U TpyAa pa3IMyHOro poja, yBakKeHUE K
TPyy M pe3ylbTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHHS
NPEIMETHBIX 3HAaHWH TI0 XHMHH, OCO3HAHHBIA BBIOOp WHAMBHIYAIbHOH TpPACKTOPHH
IPOJOJDKEHUT 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHON MpoecCHOHANBHON NEATENbHOCTH U
pa3BUTHsI HEOOXOAMMBIX YMEHH, TOTOBHOCTh a/1allITUPOBATHCS B MPO(EeCcCHOHANIBHOM cpelie;

6) 9KOJIOrM4€eCKOro BOCIIUTAHUSI:

9KOJIOTUYECKHU 11es1eco00pa3Hoe OTHOLICHHE K MPUPOJe KaK MCTOYHHMKY >KU3HU Ha 3emie,
OCHOBE €€ CyILIECTBOBAHMSI, IOHUMaHHE LIEHHOCTH 370pOBOro U 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3MYECKOMY M IICUXMYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOIIOICHUS MPaBUil OE30IaCHOr0 MOBEACHHS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYALUsIX, YTPOKAIOIIMX 3/10POBBIO M KHU3HH JIOICH;

CHOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJXy4YaeMble TPU H3YUYECHUH XUMUH, JJIS PEIICHHUS
3aJa4, CBSI3aHHBIX C OKPY)KAIOLIEeH MPUPOIHON CPeIOi, AJIs OBBIICHHUS YPOBHS 3KOJOTMUECKOM
KYJIbTYpPbl, OCO3HAHHUS IJ100aJIbHOTO XapaKTepa 3KOJOTHYECKHUX MPOOJIeM U MyTed MX pelleHus
MIOCPEICTBOM METOJIOB XMMHUH, 3KOJIOIMYECKOI0 MBILIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
ITI03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMEeTHBIX pe3yJNbTaTOB BBLICHSIOT 3HAUYUMBbIE [JIs1 (DOPMUPOBAHMS
MHPOBO33pEHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUNO0Te3a, (aKT, CHCTeMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTroe€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX yUEOHBIX
MpeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MpeIMeTOB (OPMUPOBATH MPEICTABICHUE O
LIETOCTHOW HAay4YHOM KapTHHE MHUpA, U YHUBEpPCAJIbHbIE y4eOHbIC NEWCTBHS (TMO3HABaTEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYIATHUBHBIE), KOTOpble oOecrneynBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU4eOHOM JesITETbHOCTH.



Ilo3naBaTe/ibHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Bba3oBble JiornuecKkue 1eMcTBUSA:

YMEHHUSI UCIIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUICHUS] TPU OCBOCHHHM 3HAHUIL:
pacKpbpIBaTh CMBICT XHUMHUYECKMX TMOHSATHH  (BBIOENSATH WX XapaKTepHbIE TPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCTIOIB30BATh MOHATUS JJI1 OOBSICHEHUS
OTIENbHBIX (DAaKTOB U SBICHUH, BBIOMPATh OCHOBAHUS M KpPUTEpPUU M KiaccUUKalUU
XUMUYECKHUX BEHIECTB U XUMUYECKHUX PEAKIUH, YCTaHABIUBATh MPUYMHHO-CIIEJCTBEHHbIE CBSI3U
MeX1y OOBEKTaMHU U3YYEHUs, CTPOUTH JIOTHUECKHE PACCyKACHUsI (MHIYKTUBHbBIE, 1eIyKTUBHBIE,
10 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSATH B MpPOIECCe MO3HAHUS MOHATUS (TMPEAMETHBIE U METaNpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENM, HWCIOIb3yeMble B XUMHUHU, MPeoOpa30BBIBATH HIMPOKO
MpUMEHsSIEMbIE B XUMHH MOJIETIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOJI DJIEMEHTA),
XuMudeckass (opmyna M ypaBHEHHE XHMHYECKOM peakiuu — TMpU pPEIIeHud y4deOHo-
MO3HABATENbHBIX 3a7a4, C Y4ETOM OSTUX MOJENbHBIX MPEACTABICHUI BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKUA H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJCTBEHHBIE CBSI3H U
MPOTUBOPEYUS B U3yUAEMBbIX MPOIIECCAX U SABICHUSIX.

Ba3oBbIe uccienoBareabLCcKue qeiCTBHUSA.

YMEHHE HCIOJIb30BaTh TMOCTABJICHHBIE BOIMPOCHl B KAaY€CTBE WHCTPYMEHTa IO3HAHUS, a
TakK€ B KayecTBE OCHOBHI ig (OPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHue OmbITa MO IUIAHUPOBAHMIO, OPraHM3AIMM U IPOBEICHHUIO YYEHUUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOII0AAaTh 32 XOJ0M IIPOLIeCcca, CaMOCTOSATEILHO MTPOTHO3UPOBATh €ro
pe3ynbrat, GopMyIHUpoBaTh OOOOIUIEHHS M BBIBOJBI MO pe3yJIbTaTaM IPOBEIEHHOTO OIIbITA,
HCCJICTIOBAHUS, COCTABIISATH OTUET O MPOIEIaHHOM padoTe.

PatGora ¢ undgopmanmeii:

YMEHHE BBIOUPATh, AHATM3UPOBATH M WHTEPIPETUPOBATH NH(DOPMAIIUIO PA3TMYHBIX BHIOB
1 GopM IpesICTaBICHHS, TOIYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa
XUMUYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TocoOus, pecypcbl WHTepHeTa), KPUTHYECKU
OILICHUBATh MIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAILIUIO;

YMEHHE TIPUMEHSTh Pa3JIMYHBIE METOJIBI U 3aNPOCHI TIPU MOUCKE B 0TOOpe HHQPOPMAIUH U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIOJIHEHUS YU€OHBIX U MO3HABATEIBHBIX 33144
OTIPEACIIEHHOTO THIA, MPUOOPETEHHE OMbITa B O0JIACTH HWCIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYIbTYpPOU aKTUBHOTO HCIIOJIb30BAHUS PAa3TMUHBIX
MMOWICKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (opMy MpeacTaBIeHUs
nH(pOpMallUd ¥ WUIIOCTPUPOBATH pellaeMble 3a7aud HECIOXKHBIMH CXeMaMH, JuarpaMMmami,
apyrumu popMamu rpaguK ¥ 1X KOMOWHALIUSMU;

YMEHHE HCIOIB30BaTh M aHAIM3MPOBATh B MpOIECCe YyueOHOW M HCCIeI0BaTENIbCKON
NEeATEeNIbHOCTH WH(OPMAIUIO O BIUSHUH MPOMBIIIJIEHHOCTH, CEJIbCKOTO X035UCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKpYKaIoUeil MPUPOAHON CPEIbI.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUSA:

YMEHMsI 3a/laBaTh BOMPOCHl (B XoAe aAuamora M (WIM) JUCKYCCHM) IO CYIIECTBY
oOcyxxmaemMoil Tembl, (OPMYIUpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
MPEITIOKEHHOM 3a/1a4H;

YMEHHUsI TIPEICTaBIIATh OJYyYSHHBIE PEe3yIbTaThl MO3HABATEIHLHON NESTEIBHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALMI0 PEe3YJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIepuMeHTa (1abopaTOPHOTO OMbITa, JTAOOpAaTOPHOW PAabOTHI MO HCCIETOBAaHHIO CBOWCTB
BEIECTB, YIeOHOTO IMPOCKTA);



yYMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOH MO3HABATEIHHOWU U
HCCJIEIOBATENIbCKON JAESITEIbHOCTH IPU PELIEHUH BO3HMKAIOUIMX NpoOJieM Ha OCHOBE Yyuéra
O0IIMX HMHTEPECOB W COTJIACOBaHUS MO3UIMKA (0OCyKAeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC
MITYPMBI», KOOPJIMHAIIMS COBMECTHBIX JICUCTBHM, OTpE/IeIEHHe KPUTEPUEB TI0 OIICHKE KauyecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepPcaJbHbIEe YUeOHbIE 1eCTBUSA:

YMEHHME CaMOCTOSITENIbHO ONpPEAEIATh LEIN AESTEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIHHOCTb, BBIOMPATH
HanOosee HPQPEKTHUBHBIE CMOCOOBI pemieHHs Y4eOHBIX M IO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIM aJITOPUTM JEHUCTBUH TMpU
BBIMIOJIHEHUH 33JaHAN € Y4€TOM TIIOJIyYeHHS HOBBIX 3HAaHMH 00 H3y4yaeMbIX OOBEKTax -—
BEIECTBAX U PEaKIUIX, OIEHUBATh COOTBETCTBHUE IMOJIYYCHHOTO Pe3yabTaTa 3asBICHHON IENH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaraéMble B YCIOBUHU 3a/JaHUM.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yIbTATOB IO OCBOCHHUIO OOS3aTEIILHOTO COJEPIKAHUS,
YCTAHOBJICHHOTO JaHHOW (enepanbHOM paboueid MporpaMMOM, BBIIEISIOT: OCBOEHHBIC
OOydarolMMUCsT HAayYHbIE 3HAHUS, YMEHHUS H CIOCOOBI JeWCTBUH, crnenuduyeckue s
MPEeIMETHON 00JacTh «XHUMHUS», BHIBI JCATSIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CHTYAIIHSIX.

K xoHnmy obydeHus B 8 Kjacce nmpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OoTpakaTh C(HOPMUPOBAHHOCTD Y OO YJAFOIITUXCSI YMECHHMN

* PACKpBIBaThb CMBICII OCHOBHBIX XUMHUYECKHX ITOHSATUH: aTOM, MOJIEKYyJla, XMUMHYECKUU
3JIEMEHT, [IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH (OHOPOIHAS U HEOJHOPOIHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAsl M MOJIEKYJISIpHAas Macca, KOJWYECTBO BEIECTBA,
MOJIb, MOJISIDHAs Macca, MaccoBas IO XMMHYECKOIO DJIEMEHTa B COCIMHEHMWH,
MOJISIDHBIM  00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHUCIEHMS, XUMHUYECKas peakuus, KilacCcu(UKauus peakuuid: peaxiuu
COCJIMHEHUS, PEAKIMM PA3JIOKEHMsI, PEaKLUU 3aMELICHMs, pPeakluud OOMEHa, dK30- U
SHIOTEPMHUECKUE PEAKLUH, TEIUIOBOH 3((eKT peakuuu, siApO aToMa, 3JIEKTPOHHBIH
CIOM aTroma, aToMHas opOuTanb, paguyCc aToMa, XUMHUYEcKass CBS3b, MOJSpHAs U
HEIOJIsIPHAsi KOBAJICHTHAs CBsA3b, MIOHHAS CBSA3b, HOH, KATMOH, AHUOH, PacTBOP, MacCcOBas
J10J151 BellecTBa (IPOLEHTHAsI KOHLIEHTPAllKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IIOHATUH M NPUMEHATH OTU
MIOHATHUSA IIPU ONMCAHUU BEUIECTB U UX IPEBPALLICHUN;

e HCHOJB30BATh XMMHUYECKYI0 CHUMBOJHMKY JUId COCTaBICHHMS (OpMya BEIIECTB MU
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

e ONpeAessTh BAJCHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEICHb
OKHUCJIGHHS DJIEMEHTOB B OWHApHBIX COEJUHEHMSX, HPHUHAJJIEKHOCTh BEIIECTB K
OIpeNIeIEHHOMY KJIacCy COeIuHEeHMH 1o ¢dopMmynaM, BUA XUMHUYECKOW CBS3M
(xoBaJIeHTHAsl U MIOHHAs) B HEOPTaHUYECKUX COEJIMHEHUSX;

e packpeiBaTh cMbIca Ilepuomnueckoro 3axona JI. WM. MenpaeneeBa: neMOHCTpUpPOBATH
[IOHUMAHHE NEPUOJNYECKOW 3aBHCUMOCTH CBOMCTB XMMHMYECKHUX DJJEMEHTOB OT HX
nonoxenus B Ilepuoauyeckol cucreme, 3aKOHOB COXpPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4€HUs, 3aKOHa ABOraapo;



e OIUCHIBATH U XapakTepuszoBaTh TabanmuHyro Qopmy Ilepuoanueckoit cucTeMbI
XAMHAYECKHX JJIEMEHTOB: DPAa3JIn4aTh MOHATUS «IJIaBHas moxarpymma (A-rpynma)» |
«moboynast moarpymnmna (b-rpynma)», wmanble U OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaueHHsI, KOTOpble MMEIOTCs B Tabmuie «llepmoguueckass cucreMa XHMHYECKUX
anementoB [[. WM. MenzaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XAMHAYECKHX DJEMEHTOB (COCTaB W 3apsAl s1apa, oOmee 4YHCIO JIIEKTPOHOB H
pacmpeielieHle UX 1Mo dJIEKTPOHHBIM CIIOSIM);

e KJIACCHU(HUIMPOBATh XUMHUYECKUE SJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHYECKUE
peakuuu (IO YHUCIYy U COCTaBY Y4YacTBYIOIIUX B PEAKIUH BELIECTB, MO TEIUIOBOMY
shdexry);

e  XapakTepu3oBaTh (OMUCHIBaTh) OOIIUME XUMUYECKHE CBOWMCTBAa BELIECTB Pa3ITUYHBIX
KJIACCOB,  MOJTBEPXK/Jas  ONUCAaHWE  NpPUMEPaMH  MOJICKYJSIPDHBIX  YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINH;

e MIPOTHO3WMPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOTO COCTaBa,
BO3MOYXHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPAILECHUI B PA3TUYHBIX YCIOBUSIX;

e BBIUMCIIATH OTHOCHUTEIIFHYIO MOJICKYJISPHYIO M MOJSIPHYIO MAacChl BEHIECTB, MacCOBYIO
JIOJF0 XMMHUYECKOI'0 3JeMeHTa Mo (GopMylie COeIMHEHHs, MaCCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOANTH PACUYETHI IO YPABHEHHIO XUMHYECKON PEaKIIny;

e TMPUMEHSATH OCHOBHBIC OMEpAllMU MBICIUTEIBHON AEATEILHOCTH — aHallu3 M CHHTE3,
cpaBHEHHE, 0000IIEeHNE, CHCTEMAaTHU3AIUIO, KJIACCU(HUKAINIO, BBIIBICHHE MPUUYUHHO--
CIIEJICTBEHHBIX CBSI3€d — MJS1 M3YYEHHUS CBOMCTB BEIIECTB M XMMHYECKUX PEaKIui,
€CTeCTBEHHO-HAayYHBIE METO/IbI MMO3HAHMS — HAOIIOJCHNE, U3MEPEHHUE, MOICIHPOBAHNE,
AKCIIEPUMEHT (peaabHbI U MBICIICHHBIH);

e CJENOBaTh NpPaBWIAM TOJB30BAHMSA XHMHUYECKOH TIMOCYAOH ©  J1ab0paTOpHBIM
o0opynoBaHHEM, a TakXKe MpaBWiIaM OOpAllleHHs C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIIUSAMU TI0 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYCCKUX OTIBITOB I10 TIOJTYUYCHHUIO U
coOMpaHUI0 Ta3000pa3HbIX BELIECTB (BOJAOpPOJa M KHCIOpOZa), HPUTOTOBICHUIO
pacTBOPOB € ONMPEAECAEHHON MAacCCOBOM JI0JIE€H pACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH U
MPOBOANTh XUMHUYECKHE SKCIEPUMEHTHI IO PACHO3HABAaHUIO PACTBOPOB IIeNOoueid U
KHCJIOT C IOMOIIIbIO MHJIUKATOPOB (JIaKMYC, peHOoN(TaNenH, METHIIOPAHK U JIPyTHe).

K xoHiy oOydeHus B 9 KJjacce nmpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIINUXCS YMEHUM:

e PAacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKHX ITOHATHH: XHUMHUYECKUI SJIEMEHT, aToM,
MOJIEKyJIa, HOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BaJCHTHOCTH,
AJIEKTPOOTPULATEIBHOCTD, CTENEHb OKHCIICHHS, XHMHYECKas pEaKIHsl, XHMHUYECKas
CBSI3b, TEIUIOBOU 3(peKT peakuuu, MoJb, MOJSIPHBIA 00BEM, PacTBOP, IIEKTPOIMTHI,
HE3JICKTPOJIUTHI, 3JCKTPONIMTHYECKAs TUCCONMAIMSA, pPEaKIMH HOHHOTO OOMEHa,
KaTalau3aTtop, XWMHYECKOE paBHOBeCHe, oOOpaTuMble W HEOOpaTHMbIE pPEaKIuu,
OKHCIINTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKINH, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTAaHOBJICHHE, aJUIOTPONHUsA, aM(OTEPHOCTb, XUMHUECKas CBs3b (KOBaJCHTHa,
WOHHAs, METAJUINYeCcKas), KpUCTAIIM4YecKas peméTka, KOppOo3us METaIoB, CIUIABHI,
CKOPOCTh XHMHYECKOH peakiuu, TNpeAenbHO jgonycTuMas KoHmeHtpauus [1JIK
BEILIECTBA;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX IOHATUH U TPUMEHSTH 3TH
MOHSTHS TIPU OTIMCAaHWHU BEUIECTB M X MPEBPAICHHN;

e HCHOJB30BATh XHMMHUYECKYIO CHMBOJHMKY JUIS COCTaBICHHS (OpMyna BEIIECTB W
YpaBHEHUN XUMUYECKUX PEAKIUH;

e  ONpEAENATh BAJICHTHOCTb U CTETICHb OKUCIICHUS! XUMUYECKHX AJIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOTO COCTaBa, MPUHAIC)KHOCTh BEIIECTB K ONPENEIEHHOMY KIIacCy COSAMHEHHUN



no Qopmynam, BUJI XUMHYECKOW CBsA3M (KOBAJCHTHAs, MOHHAs, MeTaJUIM4YecKas) B
HEOPTaHUYECKUX COCTUHECHUSX, 3apsil MOHA 10 XUMHYECKOU (OopMyIie, XapaKTep Cpelibl
B BOJHBIX PAacTBOpaX HEOPTaHUYECKUX COCJUHEHUH, THUN KPUCTAJUTUYECKOH peméTKu
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbIca [lepuoanyeckoro 3akona [l. 1. MenzaeneeBa u JeMOHCTPUPOBATH €TI0
MOHMMAaHKE: OINHUCHIBATh M XapaKTepu3oBaTh TaOumuHyro ¢opmy Ilepuomuaeckoit
CHUCTEMBbl XHUMHUYECKUX 3JEMEHTOB: pa3iuuyaTh MOHATHS «rJaBHas noarpymmna (A-
rpynna)» u «mnobounas mnoxarpynna (b-rpymma)», wmanbie U OoniblIME TMEPHOBL,
COOTHOCHUTH 0003HA4YEHHUs, KOTOPbIE UMEIOTCS B MEPUOAMUYECKON TabIUIe, C YUCIOBBIMU
XapaKTePUCTHKAMH CTPOSHHSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB M 3apsl sAapa,
ofI11ee YMCI0 AJIEKTPOHOB U PACIPEENIEHHE UX IO 3JEKTPOHHBIM CIIOAM), OOBACHATDH
o0IIMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB DJIEMEHTOB M UX COSIMHEHHI B TIpeesiax
MaJIbIX IEPUOJIOB U TJIaBHBIX HOAIPYII ¢ YYETOM CTPOEHUS UX aTOMOB;
KIacCH(pUIMPOBaTh XMMHYECKHE DSJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKHE
peakiuu (IO YMUCIY M COCTAaBYy Y4YacTBYIOIIMX B PEAKIUHM BEIIECTB, MO TEIJIOBOMY
s exTy, 0 I3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMHUECKUX IIEMEHTOB);
XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME U CHEHU(PUUECKUE XUMHYECKHE CBOHCTBA
MIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXKIAsl OMHCAHUE MPUMEPAMU MOJICKYIISPHBIX H
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI;

COCTaBJISITh YPABHEHUS SJIEKTPOJUTHUECKON TUCCOLMALMU KUCIOT, IIEJI0YEeH U COJeH,
MOJIHBIE M COKPALEHHbIE YpAaBHEHHsI peaklUil MOHHOTO OOMEHa, YpaBHEHHUS peaklui,
MOJITBEPKTAIONINX  CYHICCTBOBAHME TI'€HETHYECKOW CBS3M MEXKAY  BEIIECTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYHNIHOCTh OKHCIIHUTEIEHO-BOCCTAHOBHUTENBHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca 3THX pPeaKLuii;

MIPOTHO3UPOBATh CBOICTBAa BEHICCTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH
MIPOTEKaHUs XMMUYECKHUX MPEBPALICHUN B pa3IMUHBIX YCIOBUSAX;

BBIYUCIISATE OTHOCHUTEIFHYIO MOJICKYIISIPHYIO M MOJSIPHYIO MAacChl BEHIECTB, MacCOBYIO
JIOJF0 XMMHUYECKOI'0 3JeMEHTa Mo (GopMylie COeIMHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOANTH PACUYETHI IO YPABHEHHIO XUMHYECKON PEaKIny;

coOmogaTh NpaBWila  IOJIb30BAHUS ~ XMMHUYECKOH MOCYyIoM H  J1abopaTOpHBIM
o0opynoBaHuEM, a TaKKe IpaBUia OOpalleHHs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYEHUIO U
coOMpaHnIo Ta3000Pa3HBIX BEIIECTB (AMMHAKa U YIIICKUCIIOTO Ta3a);

NPOBOJUTH PEaKIMM, MOATBEPKIAIOIINE KadeCTBEHHBI COCTaB pa3IMYHBIX BEIECTB:
pacno3HaBaTh OIBITHBIM MYTEM XJIOpPUA-, OpomMua-, MOIUA-, KapOoHat-, ¢ocdar-,
CUJIMKAT-, CyJabdaT-, TUAPOKCUI-UOHBI, KAaTHOHbl aMMOHHMS ¥ HOHBI HM3yYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUUECKUX BEIICCTB;
IIPUMEHATh OCOBHBIE ONEpalM MBICIUTEIbHON [EATENIbHOCTH — aHajlu3 U CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATH3aIINIO, BBISBICHHE IPHYUHHO-CIICICTBEHHBIX CBS3CH
— JUIS U3y4YeHHs] CBOMCTB BEIECTB M XUMHUYECKHUX DPEAKIMH, €CTECTBEHHO-Hay4HbIE
METO/Ibl TIO3HaHMSI — HaOJNIOJIEHHWEe, W3MEPEHHE, MOJIETUPOBAHUE, OSKCIEPUMEHT
(peanbHBIN U MBICTICHHBIH ).
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